CARGO LOAD) DG, FRAAE ™ Descri ptijon The W75 -1 i«
I nvention é lio a cargo | oadi ng crane, in particular”™ a QOIAIEIET698

| oadi ng crane, conprising a crane bridge extending in a direction of
transfer, a first hoist unit, a second hoist unit which is arranged at a
di stance fromthe first hoist unit in the direction of transfer, while the
first hoist unit and the second hoist unit in each instance have at | east
one hoisting gear with assigned cargo pick-up neans, and a transfer unit
arranged between the hoist units, the transfer unit and the hoist units
bei ng designed so that cargo can be exchanged between each of the hoi st
units and the transfer unit. Such a cargo | oading crane is disclosed,
for exanple, in German Patent 19 06 212. The known crane is used for

| oadi ng and unl oadi ng contai ner ships. For unloading a container ship the
first hoist unit, the so-called sea or deck crab, lifts a container out

of the cargo hold of the vessel and transfers it to a transfer unit (also
known as "transfer crab” in technical container parlance) noving on the
crane bridge. The transfer crab transfers this container to shore to the
second hoi st WSTYRYI-SeBSTFAED GobTEROARYT, COMPOUNDS WHICH INHIBIT EGF RECEPTOR

TYROSINE KINASE"

&
g &

FIELD OF THE INVENTION

This invention relates to the inhibition of cell
proliferation. More specifically, this invention
relates to tie use of styryl-substituted monocyclic and
bicyclic hetaroaryl compounds in inhibiting cell

5 proliferation, including compounds which are useful
protein tyrosine kinase (PTK) inhibitors.

Normal cellular reproduction is believed to be

triggered by the exposure of the cellular substrate to
one or more growth factors, examples of which are .

10 insulin, epidermal growth factor (EGF) and platelet-
derived growth factor (PDGF). Such growth factors are
typically specific for corresponding growth factor
receptors which are imbedded in and which penetrate
through the cellular membranc. The initiation of

15 cellular reproduction is believed to occur when a
growth factor binds to the corresponding receptor on
the external surface of the cellular membrane. This
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crab, which then sets the cantainer down on the shore, ile the transfer
crab ret uWQ92O848E first hoist crab. The durattoh of trﬁ?ﬁﬂﬁ‘ﬁ%ﬂ@s
cycle for | oading and unloading cargo carriers such as, for exanple,
cont ai ner ships, has hitherto been |imted by the two hoist crabs. In

| oadi ng a container ship, for exanple, the tinme required by the deck crab
to lower a container, uncouple the cargo pick-up neans fromthis

cont ai ner, 2 transfer the cargo

pi ck-up neans to an additional container, cmnuple the cargo pick-up nmeans
to this additional container and lift the additional container to the
transfer crab wgsowthalflagtaongmcapiaor himdinqvaltersetheqohesddal t he

transfer crab fpambhedack tak, ¢ ondd8,shoI6n coRPLAR-BREELLS WhiE dPck
E}e: el veript Ié—g of

crab, including the respective | Mes. wever, as a result

conti nui ng techﬁﬁé&ﬁ? Mm&hynaﬁgﬁsp¢lﬂrﬁm%tW%xgbsfa§Cﬁepn5a§S@anwﬁ@zyme

facilities for +gucditddyd <L PHMEPISr PaPEoRUd £ 00Eh8Rdah0k nt+adidld g

cargo pick- up nﬁans nto a contairer to bpe gickeg up, these_rel ationships

have meanwhi | eSBRSYEEFS &1 HN & KERRREPEGLESELE hethRah8EERYC PRGN ch
referred to as autophosphorylation. Examples of such
phosphorylation enzymes include tyrosine kinases, which
catalyze phosphorylation of tyrosine amino acid

residues of substrate proteins.

10 Many diseased states are characterized by the
uncontrolled reproduction of cells. These diseased
states involve a variety of cell types and include
disorders such as leukemia, cancer, psoriasis,
atherosclerosis and restenosis injuries. The

15 inhibition of tyrosine kinase is believed to have
utility in the control of uncontrolled cellular
reproduction, i.e., cellular proliferative disorders.

Initiation of autophosphorylation, i.e.,

phosphorylation of the growth factor receptor itself,

20 and of the phosphorylation of a host of intracellular
substrates are some of the biochemical events which are
involved in mitogenesis and cell proliferation.
Autophosphorylation of the insulin receptor and
phosphorylation of substrate proteins by other

25 receptors are the earliest identifiable biochemical
hormonal responses.

Elimination of the protein tyrosine kinase (PTK)
activity of the -insulin receptor and of the epidermal
growth factor (EGF) receptor by site-directed

30 mutagenesis of the cellular genetic material which is
responsible for generation of insulin and EGF results
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now represents the limting Tactor for operating cycle I The
obj ect of wde2/18¢smnti on therefore is to make available a genqs U531 8P 608
| oadi ng crane by which operating cycle durations for |oading an un?oa I ng
cargo carriers such as, for exanple, container ships, can be further
reduced. According to the invention, this object is acconplished in
that a conveyor unit is provided in the direction of transfer on the side
of the second hoisting neans turned away fromthe first hoist unit, the
conveyor unit and the second hoist unit beifig designed so that cargo can
be exchanged between them and the conveyor unit having at |east one
geilvery/re??'Vi?ﬁtﬁéabb ?I@Mé dimihation Jﬁetnénreyaptnmbv connect ed
efore or after seco letlng ans, .shorte I er path
covered by the ?%SﬁggéFa tor Oh%lﬂSE ﬁgF%gﬁPgﬁ%g traﬁsfer
ti mes between déekirable because 1nsu11n is needed by the3bogiyd t¢hor e

crabs, as a T esyLl eaLusl),! sy GRS AL DOEGHEL RohETBREn bR SRAG0 | 0adi ng

crane is Ilkemn e€re
5 related to cell proliferation. .Accordingly, compounds

which inhibit the PTK portion of the EGF receptor at
concentrations less than the concentrations needed to
_inhibit the PTK portion of the insulin receptor could
provide valuable agents for selective treatment of cell
0 proliferation disorders.

REPORTED DEVELOPMENTS
U.S. Patent Nos. 4,678,793 and 4,826,984 disclose
pharmaceutical compositions including styryl 4,4-

dimethyl (kicyclic heteroaryl) compounds as active

15 agents for treating cancer, psoriasis, acne, etc. U.S.
Patent No. 4,769,384 discloses pharmaceutical
compositions including styryl benzimidazole compounds
as active agents for treating ulcers of the stomach and
duodenum.

20 It has been reported that the most potent
inhibitors of EGF receptors inhibit EGF-induced
proliferation of A431/clone 15 cells with little or no
effect on the proliferation of such cells when induced
by other growth factors. It has been reported also

25 that erbstatin inhibits the autophosphorylation of the
EGF receptor in membranes of A431 cells. Low
concentrations of erbstatin are required to inhibit EGF
receptor autophosphorylation, whereas much higher
concentrations of erbstatin are required to inhibit

30 cyclic adenosine 3/,5’-monophosphate (cAMP)-dependent
protein kinase.
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To increage the | oading and} unl oading rate in the regrﬁy of the conveyor
unit, it MOPBRIBMBRd that the conveyor unit have at |east tWoOPCOIVEN67698
tracks with a delivery/receiving station for <cargo in each instance. In
order to permt side-by-side arrangenent of a plurality of cargo | oading
cranes on the dock, it is further proposed that the at |east tw conveyor
tracks be arranged one above the other. One conveyor track, for
exanpl e, may have a conveyor platform which is displaceable on rails
extending in the direction of transfer. In4a sinple and

| nexpensi ve-t o- manuf acture enbodi nent, the conveyor platform my be fornmed
of a fixed plate which, by neaSYMYARYo|QFRBHEIINVERHIONereto, is novable

on the rails. Wieh RlcdSfsicOngieh £he ?gla\é%x&r HhAGkSi b, aesépRedsa

return track which runs substantially paral to _the conveyor track and
serves for the PEPYAFSSY T BRRARA OF alnBiRAtABE SddePRRYIE A HEOD LHi &

conveyor track ﬁ&tﬂ@hﬁﬂuﬁﬁn&xﬁﬁ@tﬂrampbyenla&;dﬁagxn§umprisx¢@lfn@nB ,
21l ows 't he SonvESBiRiAR oY £ RS PRELEHETLE, LRI eyl e RRRHI T
conveyi ng funct hetendarylmenpeund exhbbitdngapredidin rarrasineghinasgati on
of conveyor ral ghlhton |46 PPcsT aRErale tnl AR dar PR 6apNEE! £
monocyclic ring with 1 or 2 heteroatoms, or a bicyclic
ring with 1 to about 4 heterocatoms, said compound
10 optionally substituted or polysubstituted, with the
~ proviso that when said ring is polysubstituted, the
substituents do not have a common point of attachment
to said ring.

_ Another aspect of the present invention relates to
15 novel compounds which are those compounds of the
aforementioned type wherein no substituent on the
heterocaryl group is a carboxy group or an ester group.

Still another aspect of the present invention
relates to pharmaceutical compositions comprising, in
20 admixture with a pharmaceutically acceptable carrier, a
pharmaceutically~effective amount of a novel compound
of the aforementioned type.

With respect to the method aspects of this
invention, the compounds described by Formula I below
25 constitute a class of the aforementioned styryl-~
substituted hetercaryl compounds for use in the
practice of the present invention:

LT
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deliveryégﬁ SIVIH station for cargo. Here a transfer device

advant ag d 8 be provided at both ends of the conveyor tRGHUSIAMT698
return track in each instance, in order to permt transfer of

4 at |east one conveyor platformfromthe conveyor track to the return
track or vice versa. OM ng to the fact that the conveyor unit is
arranged above a foundation supporting the cargo |oading crane, the ground
| evel, i.e., the foundation supporting the |oading crane, can be kept
substantially clear and in the event, for 8xanple, of disruption or
breakdown of the transport device arranged downstream of the cargo
delivery/receiving station, used for maintaihing energency service. In
addition, a substantially clear ground | Bgel® ﬂ?s per formance of a
speci al operation, for exanple trﬁﬁgfer 5 _
crane to trucks or the I|ike. « he exchange of cargo between
the foundation supporting the crane 4§ e conveyeor unit, the crane may,
for exanple, have a supplenentary hgi Here the suppl enentary

wherein:
R, is alkyl, =-H, -CN, -OH, —COOR, =-CONRR or -CSNRR;

R is alkyl, -H or aralkyl;

5 R, is An about 5- to about 7-membered monocyclic
aryl ring including 1 or 2 N, O or S atoms or
1 or 2 N-oxide groups, or an about 8- to
about 12-~mnembered bicyclic aryl ring
including 1 to about 4 N, 0 or S atoms or 1

10 to about 4 N-oxide groups, said ring
optionally substituted with one to about
three R, groups, said Ry substituents having
no common points of attachment to said ring;

R, is alkyl, -H, -CN, -OH, ~COOR, -CONRR, —~CSNRR or
15 ~CH,CN;

Ry, Rs, Rs, R, and R; are each independently alkyl, -H,
~-CN, halo, -OR, -CHO, -~COOH, -NRR or an N-oxide
thereof, -NO,, -NHCOCH;, -SR, ~CF;, —CH=CHCOOH,
~NHCO (CH,),CO0H, heterocyclic or heteroaryl;

20 each Ry is indepéndently alkyl, -CN, haleo, -OR, -CHO,
-COOH, -NRR or an N-oxide thereof, -NO,,
~NHCOCH,, ~SR, —CF;, —-CH=CHCOOH, -NHCO (CH,),COOH,
heterocyclic or heterocaryl
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hoi st unit preferably is'aisplaceable in the directidﬁ)of transfer.

The secoMBa/1848Lnit may be desi gned di spl aceable in-the dipeviusot/ofcos
transfer. This, if necessary, permts the performance of shifts the width
of one or nore cargo units, for exanple in the case of exchange of cargo
with the transfer unit, which will be gone into in detail below Here an
especially sinple design is obtained when the second hoist unit is

di spl aceable in the direction of transfer on a transport path provided on
the crane bridge. Alternatively, however, 6the second hoist unit nmay be
desi gned nondi spl aceable in the direction of transfer, which permts cost
savi ngs, since the second hoist unit does not need a horizontal drive.

Fi xed arrangenent of the second hoi st unltcnh t he

5 loading crane makes it possible, if necgfsai for the first hoist wunit
to be noved past the second hoi§t uy 5 TS of advant age, for exanple,
i n container |oading cranes useg.if ppi Nng ports for renoving hat chway
covers found in container shipstof desi gn. In order to prevent
wi nd- caused oscill ations of the®cargo : and

R; and R, together may be -CH,CH,~, -CH,CH,CH,~ or,
starting from R,;, ~CONH--; or

a pharmaceutically acceptable salt thereof.

5 Also in accordance with the present invention,
novel compounds within the scope of the compound and
pharmaceutical composition aspects of the present
invention are described by Formula I above wherein:

R; is alkyl, -CN, =~COOR, -CONRR or =-CSNRR;
10 R is alkyl, ~-H or aralkyl;

R, is an about 5~ to about 7-membered monocyclic
aryl ring including 1 or 2 N, O or S atoms,
or an about 8- to about 12-menmbered bicyclic
aryl ring including 1 to about 4 N, O or 8

15 atoms, said ring optionally substituted with
one to about three Ry groups, said R,
substituents having no common points of
attachnment;

R, is alkyl, —-H, —COOR, ~CONRR, ~CSNRR or -CH,CN;

20 R, and Ry are each independently alkyl, -H, =-CN, halo,
-OR, =—~CHO, -~-COOH, =-NRR, ~NO,, -NHCOCH,, -SR, -CF,,
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fa

pi ck-up f the second hoist unit before its approach to_the conveyor
unit and ‘ﬁ%"%@?‘fm preci se set-down or pick-up of cargo onPEA/ES ‘Wé

conveyor unit, it is proposed that guide-in surfaces be arranged on the
cargo |l oading crane for the cargo pick-up nmeans of the second hoist unit.
Alternatively or additionally, guide neans for the cargo pick-up neans of
the second hoist unit may be provided on the | oading crane, in order
substantially to rule out such oscillating notions fromthe start.

In order to obtain as fast as possible on and off transport of <cargo to

gg?l 1‘/;?31/ £ Qge: \c/)?ﬁlgng_cg{ %olgcso%e reclgééggﬁ@vcgggtdbﬂ%r%%oaéyd{mon’fi nuously

conveyi ng transport hedexmxyl el i vered to a substantially continuously
conveyi ng transport device. In order further to reduce the duration

of the operatlng cycle of the | oading crane_for Ioadlnﬂ and unl gadi ng
cargo carriers; Rsit 7ﬁ§“¥ﬁbvﬁ€@dﬁﬁﬁh inieRentRP LY Ut kY Ras ~Hrcai Qo pi ck- up

region with a cargogsgecelomd seobﬁge-and: | tBr,cacgy, IOI-GK—-OHCOGHI on is
assi gned an operatln evice g ns of which the c%gggzﬁﬁgk surface
for the exchange of THFHd(Wi»RCY ﬁroHFtSHQCSF i Hoi iis

di spl aceable in a forward direction between a transfer p05|t|on and a

front operati n%ipt%mél';eonpxggglségrtkh% exc an%ei__ chfwo of Ry, Rs, Ry, R; and
R; are not ~-H, and R;, R; or R; cannot be -OR when R, or
R; is —-OR; and

each Ry is independently alkyl, =-CN, halc, -OR, ~CHO,
10 -NRR, =-NO,, -NHCOCH;, -SR, ~CF,;, —CH=CHCOOCH,
~NHCO (CH,),CO0H, heterocyclic heteroaryl or

o)
i
“S""‘<g %S
it
: and

R; and R, together may be -CH,CH,-, ~-CH,CH,CH,- or,
starting from R;, —~CONH~-.

15 In an alternate embodiment of the present
invention, novel compounds within the scope of the
compound and pharmaceutical composition aspects of the
present invention are described by Formula II below.
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cargo with a rear one of the hoist units, is displaceable in a backward

di recti onWf2P2M848k he transfer position and a rear operating BECITUSBOD7698"
a rendezvous maneuver of the transfer unit of the cargo |oading crane
according to the invention with the front hoist unit, the transfer unit
brakes directly beside this hoist unit. Then, if the hoist unit has its
hoi sting gear raised into the highest position, the operating device noves
out and delivers cargo to the hoisting gear or receives cargo fromit.
After that the operating device noves back gnto the transfer unit again.
The transfer unit subsequently or alternatively sinmultaneously
begins transfer travel to the other. hoist unit. Since only the
operating device need be noved out and in hereexy in the cargo | oading crane
according to the invention the entire t he ﬂ?gnsfer unit need not
be accelerated for delivery or receipt " Accel eration of the far
smal | er mass of the operating dewi i ess tinme, which results in
shorter operating cycle tines and®i n iﬁii>|wn al so ypaves energy which

=
R
6
IX
wherein:
R is alkyl, -H or aralkyl;
R, is an about 5~ to about 7-membered monocyclic
5 aryl ring including 1 or 2 N, O or S atoms,

or an about 8~ to about 1l2~-membered bicyclic
aryl ring including 1 to about 4 N, O or S
atoms, said ring optionally substituted with
one to about three R, groups, said Ry

10 substituents having no common points of
attachment;

R; and Ry are each independently branched alkyl of about
3 to about 6 carbon atoms, ~CN, halo, =-SR, =CF,,
heterocyclic, or heterocaryl;

15 R;;, R, and Ry are each independently alkyl, -~H, -CN,
-OR, ~CHO, =-COOH, -NHCOCH,, -SR, ~CF;, ~CH=CHCOOCH,
~-NHCO (CH,) ,CO0H, heterocyclic or heteroaryl;

each Ry is independently alkyl, -CN, halo, -OR, -CHO,
~NRR, -~NO,, ~NHCOCH,, -SR, ~CF,, ~CH=CHCOOH,
20 -NHCO (CH,),CO0H, heterocyclic, heterocaryl or
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nor mal | . ve to be used for acceleratin r eat nasses I.tion
equi pmenwyygﬁgﬁt ransfer unit with an operati gggdew ce al sf@ysg%m?ﬁ
advant ages, since control of the novenents of the transfer unit and the
hoi sting gear of the hoist unit can be effected separately, i.e.,

I ndependent|y of one another. As described above, in the case of a
conventional cargo |oading crane the transfer unit nust brake before the
respective hoist unit, wait for the cargogpick-up nmeans to be raised
conpletely and, |astly, 7 nove on
to exactly under the hoist unit, i.e., novenent of the transfer unit nust
be coordinated with novenent of thé hoisting gear of the hoist unit.
According to the invention, the transfer wunit ﬁbves directly into its end
posi tion beside the hoist unit. Wen the hoisti ar has reached its end
position, i.e., its highest p05|tPon Fre~operati ng device is noved out
upon a corresponding signal. @’ reduction in operating cycle
durations may be obtained in that‘the N ap'sfer unit has at |east two cargo
pi ck-up o

Compounds within the scope of the present
invention have also a specific affinity toward the
substrate site of the tyrosine kinase domain of EGF

5 receptors, inhibit EGF receptor kinase more than they
inhibit PDGF receptor kinase and also effectively
inhibit EGF-dependent autophosphorylation of the
receptor.

DETAILED DESCRIPTION OF THE INVENTION
10 As employed above and throughout the disclosure,
the following terms, unless otherwise indicated, shall

be understood to have the following meanings:

"Alkyl" means a saturated aliphatic hydrocarbon
which may be either straight- or branch-chained

15 containing from about 1 to about 6 carbon atoms.

"Iower alkyl" means an alkyl group as above,
having 1 to about 4 carbon atoms which may be straight~-
or branch-chained such as methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl or tert-butyl.

20 "Alkoxy" means an alkyl-oxy group in which "alkyl"
is as previously described. Lower alkoxy groups are
preferred. Exemplary groups include methoxy, ethoxy,
n-propoxy, i-propoxy and n-butoxy.
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regions with a cargo pick-up surface in each instance,, while the cargo

pi ck- up MEQ93/KB481 e arranged or/and designed so that each of PCEAUS®Id07698
cooperate with each of the hoist units for the delivery of cargo fromthe
hoi st units to the cargo pick-up surface and for the receipt of cargo by
the hoist units fromthe cargo pick-up surface (below, briefly: cargo
exchange with hoist units). Wth regard to single-crab cranes,

t hought has already been given in professional cargo circles to using
these in so-called double-cycle operation.ighis is understood to nean an
operation wherein the cargo carrier is sinultaneously |oaded and unl oaded,

. e.

an operation mharg&n aelagiss aranthdatansdosd uo t partdblpycks up cargo

to be unt caded anfupkpgisal biand it MMk e Ehed! £ES: UBrot@itads be

| oaded and conveys |

o-“carrier st gn of

the transfer uniPY&&@yidang @@ 1.invention |nd|cated above, -each of the
hoi st units, upon nmeeting wth the transfer unit, can first deIiver to the
latter the cargo carfied by it in a first one of the Q 8k i gns and

ed ri g s

t hen,

Heterocyclic" means an unsatura stem
5 containing 1 or 2 N, O or S heterocatoms. Preferred
" heterocyclic groups are morpholine, piperidine and

piperazine.

"AcylY means an organic radical derived from an
organic acid, a carboxylic acid, by the removal of its
10 acid hydroxyl group. Preferred acyl groups are lower
alkyl carboxylic acid groups such as acetyl and
propionyl. Benzoyl is also preferred.

"Halo" means a halogen. Preferred halogens
include chloride, bromide and fluoride.

15 Preferred aralkyl groups are benzyl and phenethyl.

It is believed that therapeutically useful PTK
inhibiting compounds should be competitive with the
substrate of EGF receptor tyrosine kinase (EGFRK) and
not with adenosine triphosphate (ATP). The PTK

20 inhibitors guercetin and genistein, which compete with
ATP, inhibit other protein kinases and as a result are
highly cytotoxic. As a test of selectivity, compounds
which inhibit EGFRK better than they inhibit insulin
receptor kinase (IRK) and/or PDGF receptor kinase are

25 of considerable value.

It is theorized that solubility of the compounds
of the present invention both in water and in mildly
hydrophobic solvents will enhance the probability that
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i ndepend reof, take ﬁhe cargo delivered by thetﬁiansf m
t he secoﬁgﬁg?!@%p region. Thus the hoist unit as well as M%Et}f%?éé)
unit cone to the neeting point |oaded, exchange their cargo there and

| eave the neeting point |oaded again. In order to be able to carry
out the exchange of cargo with both hoist units in less tinme with this
enbodi nent of the transfer wunit having at |east two cargo pick-up regions,
it is proposed that at |east one of the cgrgo pick-up regions have an
operating device by neans of which the cargo pick-up surface, for the
exchange of capfeyWilBvihed Y e Hedbeah@l Stvapibas uas@nwlagceabl e

ina forward dlrectlon between a transfer posjtion and,a,front Gperatlng

posi tion and, fSPmPHBnéﬁoh&ﬂ¥9Yﬁr«xﬂiﬁﬁvﬁ¥¢9?h§e¢e§%gﬁﬁglﬁPth§

units, is displ agpablieiioh arbagkweitdolitesting, between the transfer
position and a rear operating position. Here the saving of time results
fromthe fact that the shifts required for the exchange of cargo, in which
the great mass of on@&nofacdee-dande wikh tlbe methdd sspe¢ssyolfatdel v be

avoi ded and; Onl%rb@%n@m$%¢gh€%§? FE”ﬁfé*%f%eﬁaéﬂﬂsghbﬁhsE?r&Q~be noved

anyway i s nbve I'n an e

odi ment t he _operating déevice, it is

proposed for aPMbEFtAtRS heliRKoRF Y} FRBPABRAFIEAY 1ESt AB thention t hat
it have at |eaphaetdcRXicannY el camit inbéht foRaseepaekcadledned t o

Formula II below.

II
10 wherein:
R is alkyl, -H or aralkyl;
R, is an about 5- to about 7-membered monocyclic

aryl ring including 1 or 2 N, 0 or S atoms or
1 or 2 N-oxide groups, or an about 8-~ to
15 about l12-membered bicyclic aryl ring
' including- 1 to about 4 N, O or S atoms or 1
to about 4 N-oxide groups, said ring
optionally substituted with one to about
three R, groups, said Ry substituents having

20 no common points of attachment to said ring;
Ry, Rs, R4, R; and Ry are each independently alkyl, -H,
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the transfer unit and at | east one tel escoping part telescoping relative
to the bWEr9Y/AB48land di spl aceable in forward direction and bRACRAUSH /07698
direction. Here the cargo pick-up surface may be formed of a surface of
the tel escoping part turned away fromthe base part.
9 In an alternative enbodi nent the operating device nmay have a
platformwhich is capable of noving out on rails projecting from the
pi ck-up region in forward direction and backward direction. This
enbodi ment is characterized by especially zh stability because of the
solidly mounted rails. In the alternative enbodi nent of the operating
device the platform@N, beles medRof ~€HDI, xe€QSiHht e NER cir Uyt'trﬁaqxidé
rollers fastened they féé§ caﬁgblaﬁgcdgylnggﬁﬂ J&Fthe dgm car go
pi ck-up surface being torned upper surface ‘of tRé flxe pl at €
runni ng horlzontalIy“NﬁﬁP&ﬁﬂéd§Q°§r atespPRYddsul o iPheXea¥iiéer and yet
conpact design of the operating device. However, in principle it is
alternatively p055|bl for 1 pl at f rn1to be. formed. o an dl ess_belt,
drawn about a g&§Af 4%% %ﬁV’ alkyl, =CN, ha -BK, ~CHO,

5 -COOH, ~NRR or an N-oxide therecf, -NOD ~NHCOCH,,

-SR, =C¥F,;, ~CH=CHCOOH, =-NHCO(CH,),CO0H,
heterocyclic, heteroaryl or

O
H
o NT=0
t
-5
i1
O

A preferred class of compounds useful in the
10 practice of the present invention include those
described by Formula I where:

R, is =-CN, =~COOR, ~CONRR or =-CSNRR;
R 1s lower alkyl, —-H or aralkyl;

R, is a 6-membered monocyclic aryl ring including
i5 1l or 2 N, O or 8§ atoms, or a 8~ or 10~
membered bicyclic aryl ring including 1-4 N,
O or § atoms, said ring optionally
substituted with one to about three Ry
groups, said R, substituents having no common
20 points of attachment to said ring;

R; is ~H;
? ' eplam‘d

"
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means of roller elements is capable of noving out on thejrails, while the
cargo pi MO 82/18481f ace is forned of an upper part of the end RESEUNII{07698
runni ng horizontally. In order to reduce the nunber of shifts
required for the exchange of cargo as nuch as possible in the container

| oadi ng .crane operable in double-cycle operation, in a first enbodi nent of
the transfer unit it is provided that the two cargo pick-up regions are
arranged one above the other, while at |east the | ower cargo pick-up
region, preferably both cargo pick-up regi &%, has an operating device.

In an enbodi nent of the transfer unit alternative thereto, it is provided
that the two caRgo BsicReupRs iiadasanee epicked ndanandantly %ﬁ\ieﬁség?ﬁ(&tred

cargo pick-up regi onsgandowed! ey Cof heon, with the prov1sos that at
10 transfer unit, a p%ble 0 |ntIy swi ng out as ni ng
2abh

substantial |y horizo wWhhi9q ﬁéallﬁi'ndz?t ﬂBﬁr 8 ot Bt 8t oh'r el&tive
to the transfer unitgr,, Ry od maaaﬁddtt benalowsdrt exYiadxy ewleahoHj nentRofist he

transfer U@t lower alkoxy;

R, and R, are also each independently halo;

each Ry, is independently lower alkyl, halo, lower
alkoxy, —-OH or

7
0 NT=0
it
-5
i . OY
o]
10 a pharmaceutically acceptable salt thereof.

More preferred compounds for use in the practice
of this invention include those of Formulae III and IV

below:

ITI
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the two cargo pick-up surf aces may be arranged fixed g gn a substantially
hor i zontﬁ’loglfrigﬁibl e capable of rotation about a shaft runnP§g/US91/07698
substantially vertically. Alternatively to a cargo | oadi ng crane whose
transfer unit has at |least two cargo pick-up regions, in a |loading crane

| i kew se capabl e of doubl e-cycle operation the transfer unit may have a
cargo pick-up region, while each-of the hoist units is assigned at |east
two hoisting gears with cargo pick-up nmeans assigned in each instance, of
whi ch each can cooperate with the cargo pi &l up region for the delivery of
cargo to the cargo pick-up surface and for the receipt of cargo fromthe
cargo pick-up surface, regardless of whethgr the other hoisting gear
concerned assigned to the same hoist unit Hé§ pi cked up cargo or not.

These neasures allow each of the hoist u 2R OT %E@Prhg with the
transfer unit, first to receive mnth t he gy cargo pick-up neans the
cargo fromthe cargo pick-up regfbn yvered By the latter and then
deliver the cargo carried byRike RIMEr car go pi ck-up nmeans into the

pi ck-up region. Thus cargo carr @~ sucfizas, for exanpl e, container ships,
can |ikew se be S|nultaneously o::--nand unloaded i n doubl e-cycl e
operation with the cargo Ioadlng ane “descri bed above. In all

enbodi ments of the cargo | oading criane described above, the transfer wpit
may be designed displaceable in the direction of

where
R, is -CN, =-COOR, =CONRR or -CSNRR;

R is lower alkyl, -H or aralkyl;

5 R, is a 6-membered monocyclic aryl ring including
1 or 2 N, O or S atoms, or a 9~ or 10~
membered bicyclic aryl ring including 1-4 N,
0 or S atoms, said ring optionally
substituted with one to about three R,

10 groups, said Ry, substituents having no common
points of attachment to said ring;

Ry is ~H;

Ry, Rs, R4, R; and R; are each independently lower alkyl,
-H, lower alkoxy or -~OH, with the provisos that at
15 least two of Ry, Rs, Rs, R; and Ry are not -H, and
Ry, Ry or Ry cannot be lower alkoxy when R; or Ry is
lower alkoxy;

R, and R, are also each independently halo;

each Ry is independently lower alkyl, halo, lower
20 alkoxy, -OH or
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transfer.,

dlStFIbd%@&P%éHSﬁB

three units,

hoi st units and transfer

Thi s _has the advanﬁage that the paths to be coOered can
al |

HH/LUSWWﬁ%

correspondi ng saving of time. Here an especially

when the transfer
transport track runni ng between the

However, it

unit is displaceable in the dir

| ongi t udi nal

is alternatively possible for the transfer

si npl e design is obtained
ection of transfer on a

ends of the crane bridge.
unit to be designed

nondi spl aceable in the direction of transf
transfer function of the two hoist units is

may be done in sinp
on the crane bridge,
however, it is

| e fashion in that
for exanple, at

In this enbodi nent the
alternatively assumed. This
the transfer unit is arranged fixed
its lgwer cross arns. Alternatively,

| i kew se possible for the transfer unit to be arranged

novabl e, on a foundation supportdng
running substantially orthogonal

#dimE crane,

in a direction

cases the transfer

unit can foll ow t

dlrectlon of transfer. In both
ane in its-:novenent along the

dock, i.e., orthogonal to the dir®ction of crab travé®d But
Ry, is ~H, alkyl, aralkyl or
o
i
0 N*"=0
i
-5
T or
o)
a pharmaceutically acceptable salt thereof.
5 Even more preferred compounds are described by
Formulae IIX and IV where:
R, is -CN, ~COOR or -CONRR;
Ry Rs, Rs; R; and R; are independently lower alkyl, -H,
lower alkoxy or ~OH, with the provisos that at
10 least two of Ry, R;, R;; Ry and R; are not -H, and
R,, Rs or Ry cannot be lower alkoxy when R; or Ry is
lower alkoxy;

R, and R are also each independent

el B laYal dh JRE Lol TRE S

ly halo;
px,,ced

"R



even a f
possi bl e.

0,

ngenment’ on t he foundation supportlng it he quQPQQ,
E&IWCOI’dI ng to an additional viewpoint, the invention réﬁg?se

to a nethod for the transport of cargo between two cargo set-down regions
at a distance spaced apart horizontally, wherein the cargo is lifted in
both cargo set-down regions and in each instance transported by at |east
one cargo pick-up and transport system belonging to the first of the cargo
set-down regions along a first partial trqu and by at | east one cargo

pi ck-up and transport 12 system

bel onging to th %quﬂﬂﬁég éfﬁ¥fa£go_§et ad@wn regions along a second
very

parti al

track, ere

romthe’frrst cargo pick-up and transport

systemto the second cargo pick-up and transport systemtakes place
between the twotpaird drd Nekr, Wubsdieuaises of an internediate carrier
system and where for the transport of cargo along at |east one of the
first and second partial tracks a supplenentary conveyor systemis used in
addition to the respertie itostapgarfarekdueonpedurdan sy tdeyst Pised | Byt he

method accordi ng Qi€ 11 where R, is -CN, R;, R, and R, are each

5 independently -H, and R, and R, are each independently
alkyl, hale, -OR or -CF;.

In an alternate embodiment of the present
invention, a preferred class of compounds are described
by Formula II above wherein

10 R, is a 6-membered monocyclic aryl ring including 1 or
2 N, O or 8§ atoms, or a 9~ or lO0-membered bicyclic
aryl ring including 1-4 N, O or S atoms, said ring
optionally substituted with one to about three Ry
groups, said Ry substituents having no common

15 points of attachment to said ring;

R, and R, are each independently branched lower alkyl
of about 3 to about 4 carbon atoms or halo;

Rs, R; and Ry are each independently -H lower alkyl of
about 2 to about 4 carbon atoms or hale; and

20 each Ry is independently lower alkyl, halo, lower
alkoxy, —-OH or

2 -0
+

H
o

i1
-3
i
Xacee‘
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I nventio o5 t he suppIeUEntary conveyor systen1sh0rvens g; t
be covere forl é exchange of cargo by the two cargo pick- t 9§$3Aﬁd§§

transport systens and hence also the duration of the operating cycle
determining the rate of transport of the nmethod. The hoist units described
above, for exanple, may be used as cargo pick-up and transport systens,
the transfer unit descri bed above nay be used as an internedi ate carrier
system and the conveyor unit described aboye nay be used as a

suppl ementary conveyor system e invention is described in
detail bel ow by several exanples, with the aid of the acconpanying

drawi ng, wherein: Figure la i's a side view of a container |oading
crane according to the invention used in a shipping port,

in operating positionin an altegHhCel Bmbad igithty i e LRt ai ner

| oadi ng crane of, la in perspective,fromthe

seawar d invention, mgraepreferr%% compouné% fﬁ) use in the 13
practice of the present invention are described by

Formula V below.

126

where Ry, Rs;, R, Ry, Ry and R, are as described
immediately above.

In an alternate embodiment of the present
invention, even more preferred compounds are described
10 by Formula V where Ry and Ry are each independently
halo, isopropyl, isocbutyl, sec-butyl or t-butyl; R, R,
and Ry are each independently =-H, halo, ethyl,
n-propyl, isopropyl, n-butyl, iscbutyl, sec-butyl or
t-butyl; and there are no R, substituents.

15 The most preferred compounds in an alternate
embodiment of the present invention are described by
Formula V where Ry and Ry are each independently halo,
and R;, Ry and R; are each independently -~H.

\aced
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Fi gure %’l?%tial per spective view of a conveyor track o
t he cont éding crane of Figures |la and

2b, a side view of the conveyor track of Figure 2a;
schematic top view of a container
conveyor track;

f

RET/US91407698
Figure 2c, a rough
delivery/receiving station of a
Figure 3a, a perspective view of a first enbodi nent of a

transfer unit; Figure 3b, a side view of a telescoping unit of the
transfer unit of Figure 3a ngyved out in seaward
operating position; Figure 4, a view siml to that of Figure 3a of a
second

i t : Unit; ' - rtia
perspective view of goﬁgpgﬁégiﬁﬁﬁgﬁﬁﬁ %?GQLEQOH h%y gg(ﬁ%é%?%n% e?gﬁmt;
Fi gures 5b and Eermseét tbgalfngeekrsekebnatbrgfarvemfesyitieand as a

of the transfernygihtll, FalUr & gidhs e wibRin the scope of OPgEAting
device is in the seaward operatin osition (Figure 5b) and

2 \Lrng. . . P
in the transferinvention. = Acigqddibkenrpgats 5@y berifppmad sandoase,
views simlgr teimpageaohmoedWtvdeiéftS5€orm for use; and in practice,
use of the salt form inherently amounts to use of the

base form. The acids which can be used to prepare the

10

acid addition salts include
produce, when combined with
pharmaceutically acceptable
anions are non-~-toxic to the

preferably those which
the free base,
that is,
animal organism in

salts, salts whose

so that the

beneficial properties inherent in the free base are not
vitieted by side effects ascribable to the
Although pharmaceutically acceptable salts

pharmaceutical doses of the salts,
anions.

of said
basic compound are preferred, all acid addition salts
are useful as sources of the free base form even if the
particular salt per se is desired only as an
intermediate product as, for example, when the salt is

15

20 formed only for purposes of purification and

identification, or when it is used as an intermediate
in preparing a pharmaceutically acceptable salt by ion

exchange procedures.

Pharmaceutically acceptable salts within the scope
25 of the invention include those derived from the
following acids: mineral acids such as hydrochloric
acid, sulfuric acid, phosphoric acid and sulfamic acidgd;
and organic acids such as acetic acid, citric acidg,
lactic acid, tartaric acid, malonic acid,

30 methanesulfonic-acid, ethanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid,

cyclohexylsulfamic acid, guinic acid, and the like.

This Sheet Hag Been
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of a fourth enbodi ment of A yransfer unit; Figure 7a, fajside view of a

fifth enWOR2fE$4810f a transfer unit; Figure HRCT/HSBRAO76%8
sectional view of the transfer unit of Figure 7a along the
line VII1-VII; 14 Figure 8a, a side view
of a sixth enbodiment of a transfer unit; Figure 8b, a
sectional view of the transfer unit of Figure 8a al ong t he
line VIII-VIlIl; Figures 9a to 9f, rough schematic side views for the

expl ana- tion of doubl e-cycPl® operation with the

contai ner |oading crane of Figure |a;, Figures_l0a to 1Qe, schematic side
views for the expl andheoforresponding aciyf ﬂ%ﬁbFéQByﬁPg SHTFS R Re

region of the foliowing: hydrtBsride] €hleate¢ophosphadierent of the
cont ai ner Ioadlng crane; Hégn 11, SC ena&ic skde @ w.for éhe
expl anati on of stilfamate, acetate, 'citrate, lactate, tartarate,
methanesulfonate, ethanesulfonate, benzenesulfonate, p-
5 toluenesulfonate, cyclohexylsulfamate and quinate,

respectively.

The acid addition salts of the compounds of this
invent.ion are prepared either by dissplving the free
base in agueous or agueous-alcohol solution or other

- 10 suitable solvents containing the appropriate acid and
isolating the salt by evaporating the solution, or by
;eacting the free base and acid in an organic solvent,
in which case the salt separates directly or can be
obtained by concentration of the solution.

15 Compounds useful in the pharmaceutical composition
and method aspects of this invention can be prepared by
known methods, for example, Knoevenagel condensation
reactions such as those disclosed in U.S. Patent No.
3,149,148.

20 Compounds of this invention may be prepared by the
following reaction sequence:

- -CH_-R —_—
R1 CIZI‘2 >

Knoevenagel condensation of a substituted
benzaldehyde in a polar media with an active methylene

This Sheet Has Been Replaced
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— f""\
doubl e-cycl e _operation in tthe region of the transfer unit
of anot hX’Y hent of the cont ai ner’ I oadi ff- 1/ US98/07698
Figures 12a to 12d, schenmatic side views for the explanation
of doubl e-cycle operation in the region of the transfer unit
of an additional enbodi nent of t he contai ner | oadi ng crane;
and Figure 13, a side viewsimlar to that of Figure la of an
addi ti onal enbodi ment of a container Ioadiqg crane in
wor ki ng position used in a shipping port; Figures 1l4a and
14b, side views of two operating 05| I ons_ of ransfer
devi ce of a conf&RYt O‘E‘P‘gc‘kfo*'h?'h rrula’ RCHR, in E’Bﬁt&?ﬁﬁ?nf%a&l ng crane

of Figure 13; ammonia or amines such as piperidine Hnd raisddgheat 15a

to 15d, schematig §i{ig;V g“@hfOrrggﬁc%%p£§n%yfﬁ11nventlon. When of

unloadlng operation Tn e reg ransfer unit
of an addltlonmSQ#ﬁ%kW%%h@noﬁf the R, group is desired, the

5 - corresponding ketone starting material is used.
Reaction temperatures in the range of 25°C to reflux
and reaction times vary depending on the materials.
being used in the condensation.

Compounds of this invention are either

10 commercially available, known in the literature or can
be made by known procedures. For example, U.S. Patent
No. 4,600,712 discloses fungicides of Formula I where,
for example, R; is cyano, R, is pyridyl and R; and R, or
R; are chloro. U.S. Patent Nos. 3,337,565 and

15 3,337;568 disclose compounds which interfere with
carbohydrate metabolism of Formula I where, for
example, R; is cyano or hydroxy, R, is pyridyl and R; is
hydroxy. U.S. Patent No. 3,196,158 discloses adrenal
cortex inhibitors of Formula I where, for example, R,

20 is cyano, R, is pyridyl and R, or R; are halo. U.S.
Patent No. 3,157,663 discloses adrenal cortex
inhibitors where, for example, R, is cyano, R, is
pyridyl and R, R; or Ry are amino or nitro groups.
Buu~Hoi et al., Journal of the Chemical Society (C),

25 Pp. 2069-70 (1969) disclose the conversion of 1,2~
diarylacrylonitriles to the corresponding 3~

arylcoumarins, wherein the 2-aryl group bears an ortho-
alkoxy-substituent. Although the foregoing
publications disclose some compounds of the type that

30 can be used in dccordance with the method aspects of
the present invention, they do not disclose the use of
such compounds for inhibiting cell proliferation.
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t he contgl di ng crane.: Figure | a shows a cgziain I '
crane, ég(hg?éll%fil abgl |l ed 10, for the sinmultaneous | oading gﬁ'&’@ﬁﬁdﬁg‘f%
of container cargo ships in double-cycle operation as an exanple of the
cargo loading crane according to the invention. The cont ai ner

| oadi ng crane 10 conprises a gantry 14, novable along a dock 12 on rails
12a, on which is nounted a crane bridge 16. A container ship 18, which
accomodat es containers 22 arranged in stacks 20, is tied up at the dock

12. The narrow end view of the containers422 can be seen in Figure | a.
Thei r | ongi tudi nal

lrection extends i the lpongitudinal diyection of the
vessel 18 perpendi cﬂ?%}SWS #heﬁm-% ﬁ'p?bﬁ e}g‘t'i 571'. dxll{h aﬂ‘g&e la, in
addi tion, the corstieueng whi theapheanybeand|veidedooychagerialr eady been
unl oaded from t L N ' (shel | \ Hﬂéﬁ cant aiyners) ,
are identified éb}?afa&g@rr%llll S%r, g\%vggg)\%ntl?ﬁgtqit%o ﬁéeﬁéﬁ{%h? ?ﬂg ?Ee%d%%ds
cont ai ners 22 AEeHnfermakioporfaither congensptsoniprodust Rysnethoss,

been | oadef_k_ (beimwn 311'9?%1;%: a%caacto&oraxﬁd#@m)tmg eqi&@@h%éf?@oﬁYo% %{aﬂ |
arrow poi nting towar e : e crane, bridge 0 e cont ai ner
| oadi ng crane HFPR §° §H8£g-e§i'de I;far‘i-{‘ﬁﬁu’%ﬁﬁl‘éu%%gﬁ/a ET‘?SSY@W axe
represented in regmeticel athen Ehgursmbddt;ittventcs anen bthegselbesoiyeri ses two

bridge beans 1Ga,a00: d4§PacEURYING LA LA N1 HFES kSbwhO 18N EnAANET -

A variety of protecting groups known in the art, may be

10 employed. Examples of many of these possible groups
may be found in "Protective Groups in Organic
Synthesis" by T. W. Green, John Wiley and Sons, 1981.
For example, nitro groups can be added to the afomatic
ring by nitration and the nitro group converted to

15 other groups, such as amino by feduction, and halo by
diazotization of the amino group and replacement of the
diazo group. Acyl groups can be substituted onto the
aryl groups by Friedel-Crafts acylation. The acyl
groups can then be transformed to the corresponding

20 alkyl groups by various methods, including the Wolff-
Kishner reduction and Clemmenson reduction. Amino
groups can be alkylated to form mono- and di-alkylamino
groups; and mercapto and hydroxy groups can be
alkylated to form corresponding ethers. Primary

25 alcohols can be oxidized by oxidizing agents known in
the art to form carboxylic acids or aldehydes, and
secondary alcohols can be oxidized to form ketones.
Tertiary amino groups can be converted to the
corresponding N-oxides by oxidizing agents known in the

30 art, for example, hydrogen peroxide and peracids.
Thus, substitution or alteration reactions can be
employed to provide a variety of substituents
throughout the molecule of the starting material,
intermediates, or the final product.
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whi ch are connected together by a plurality of conneéz}ng

16 crosW &¥d848lgc  On the upper side of the beans 16a and FHF/USEI(076%% o
provi ded running rails 24a and 24b, on which a shore-side crab 26 (also
bel ow briefly: shore crab 26) and a seaward crab 28 (also below briefly:
sea crab 28) are freely novabl e. At the outer sides of the beans 16a
and 16b turned away from one another there are provided running rails 30a
and 30b for a transfer crab 32 freely novable on them The rails 30a and
30b extend fromthe seaward end 16Wof the*%rane bridge 16, represented

at the left in Figure la, to.the,shore-side end 16] .of, the crane bridge
16, represented at t REPRRYRAF nwaF'BﬁPetF’&, SERPE dﬁ%é’&li%r%rb‘fen 1Msfer WL.
The sea crab 28 ecdmbitsesignificanteal8ayvity aisi ghrctdio stymogsinabkinaget em

s arranged. The diostidits Al e SYSLEM LRRLadkSMIES AL |4k 5 #ky kS
connected into cable pul]eys. of € carriag a and’is driven by a notor.
Toget her the hoiddt4IRF Tebieratjvecagandsnbosr ther mrealment Chore¥tagngear
28b. On theshoi fYdriilitions including psoriasis, atherosclerosis and
restenosis injuries. It is expected that the invention
will be particularly applicable to the treatment of
atherosclerosis. With regard to the treatment of some
conditions, for example, atherosclerosis, certain
10 people may be identified as being at high risk, for
example, due to genetic, environmental or historical
factors. Compounds within the scope of the present
invention can be used in preventing or delaying the
occurrence or reoccurrence of such conditions or
15 otherwise treating the condition.

The compounds of the present invention can be
administered to a mammalian host in a variety of forms
adapted to the chosen route of administration, i.e.,
orally, or parenterally. Parenteral administration in

20 this respect includes administration by the following
routes: intravenous, intramuscular, subcutaneous,
intraocular, intrasynovial, transepithelial including
transdermal, ophthalmic, sublingual and buccal;
topically including ophthalmic, dermal, ocular, rectal

25 and nasal inhalation via insufflation and aerosol and
rectal systemic.

The active compound may be orally administereqd,
for example, with an inert diluent or with an
assimilable edible carrier, or it may be enclosed in

10 hard or soft shell gelatin capsules, or it may be
compressed into tablets, or it may be incorporated
directly with the food of the diet. For oral
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28b mount ed a cont ai ner pick-up frane 280 als
gear 28byghfglgy MU P P f’gcfﬂ?}éﬁ?g@ggp

spreader 1n contalner parl ance), which is designed so that

the container at its four upper corners by neans of couplings (not
represented in the figures). The novenent of the sea crab 28 on the rails
24a and 24b and the operation of the hoisting gear 28b and the spreader
28c can be controlled by an operator from a control cabin 28d by control

| i nes, not represented. When the hoisj4ng gear 28b is hauled in or
rel eased by the notor, the spreader 28c rises or drops. Wen the carriage

28a, with rmtortn@&epeuﬁlaouadlahgﬁgat%m | Rht6 et i h%r&%uﬁé B9 e
spr eader 0£S fhange The

power required f%ﬁc?¥%95?tﬁﬁoﬁétph8xFﬁ91f§ﬁ/aﬁﬁ&‘ﬁ%”ﬁdﬁbf? 8rPh8Tsea
crab 28 by, for xng#mmeblahaabéeesknbuncaasUaﬁﬂatqynﬂmnmhemr aapbudegg28

tact rail (n ed ul at S ra
gggcﬁfes a:oné ﬁ%ﬁﬂ@ifg @VEEPB§§8ﬁ%éeEXguPs %%?éﬁé?uéynéggssg?ygln or der
to adapt thé hord t‘a‘ﬁPmpﬁééFiiPBﬁ andt ﬁ@e@ﬁﬁéﬁm?ﬁh%wﬁéﬁaby tflte

h0|st|ng gear 28bed®t 0.1% of active compound. The percentage of the

compositions and preparations may, of course, be varied
and may conveniently be between about 2 to about 6% of
the weight of the unit. The amount of active compound

10 in such therapeutically useful compositions is such
that a suitable dosage will be obtained. Preferred
compositions or preparations according to the present
invention are prepared so that an oral dosage unit form
contains between about 1 and 1000 mg of active

15 compound.

The tablets, troches, pills, capsules and the like
may also contain the following: A binder such as gum
tragacanth, acacia, corn starch or gelatin; excipients
such as dicalcium phosphate; a disintegrating agent

20 such as corn starch, potate starch, alginic acid and
the like; a lubricant such as magnesium stearate; and a
sweetening agent such as sucrose, lactose or saccharin
may be added or a flavoring agent such as peppermint,
oil of wintergreen, or cherry flavoring. When the

25 dosage unit form is a capsule, it may contain, in
addition to materials of the above type, a ligquid
carrier. Various other materials may be present as
coatings or to otherwise modify the physical form of
the dosage unit. For instance, tablets, pills, or

30 capsules may be .coated with shellac, sugar or both. A
syrup or elixir may contain the active compound,
sucrose as a sweetening agent, methyl and

propylparabens as preservatives, a dye and flavoring
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t he var '\96%2%%%5 20 of containers, i.e., shifts of nbrmall @p}dégtlgd),%g%
f

stack w dth. The shore crab 26 has a design correspondi'ng to

the sea crab 28, i.e., the shore crab 26 |ikew se has a carriage 26a,

hoi sting gear 26b arranged on the latter, with spreader 26c and a control
cabin 26d (see Figure la). Operation -of the shore crab 26 |ikew se
corresponds essentially to that of the sea crab 28. In order to keep
the hoist path for the hoisting gears 28b 26b between contai ner ship
18 and crane bridge 16 and/or between dock 12 and crane bridge 16 as short

as possible, thauehang bfnéﬂey db 6§a§1@§' gned all splgceailesd N Aglyoht
relative to the 8antry In thé _enbodi ment represented in Fi ures

la and 1b, hori PerEXiak UFRG IR BYCRPBREREN&Y 2O5aEnd R He £PEReShP

is effecth ed b% bbhghtaliﬁﬂaﬁd@lti;di@blﬁ2pﬁﬁet Aacormbtighteiwl by ARoneturyer mnlt
64 on the ot e

veyor n|t 64 rl.ses. an nveyor trac
640 and a | ower 8n\?2'§?6}n %a%’l‘(p %edWm gﬁngflgslgtrlroaﬂfg:aﬁpeon%c b e PRE S her
in order tossaveaypdee incawpihbhated intassughedsed-atklenparprephaations

Figures la and lh4 %%ykufggggygr track 640, 64u, at its end turned toward
t he shore-side

The active compound may also be administered
parenterally or intraperitoneally. Solutions of the
active compound as a free base or pharmacologically

10 acceptable salt can be prepared in water suitably mixed
with a surfactant such as hydroxypropylcellulose.
Dispersion can also be prepared in glycerol, liguid
pelyethylene glycols, and mixtures thereof and in oils.
Under ordinary conditions of storage and use, these

15 preparations contain a preservative to prevent the
growth of microorganisms;

The pharmaceutical forms suitable for injectable
use include sterile agueous solutions or dispersions
and sterile powders for the extemporaneous preparation

20 of sterile injectable solutions or dispersions. In all
cases the for must be sterile and must be fluid to the
extent that easy syringability exists. It may be
stable under the conditions of manufacture and storage
and must be preserved against the contaminating action

25 of microorganisms such as bacteria and fungi. The
carrier can be a solvent or dispersion medium
containing, for example, water, ethanol, polyol (for
example, glycerol, propylene glycol, and ligquid
polyethylene glycol, and the like), suitable mixtures

30 thereof, and vegetable oils. The proper fluidity can
be maintained, for example, by the use of a coating

such as lecithin, by the maintenance of the required
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end 16L @fo bhAsggg@ne bridge 16 I s assigned a delivery déw CeP@ﬁUSQT'fkﬁ(y%
del i very J%V|ce 66 conprises a spreader 66c¢, displaceable along a

hori zontal transport path 66a, which can be raised and | owered by neans of
a short-stroke hoisting gear 66b, in order to take containers 22 from an
el evat ed doubl e-deck rail track 68 and set them down on the respective
conveyor track 640 or 64u or, vice versa, take themfroma conveyor track
640 or 64u and set them down on the rail t{gck 68. The rail track 68
conprises, corresponding to the upper and ower conveyor tracks 640 and

64u, an upper r@alr'dlem@ S0 alWl enel 8486 b hx's%\é@'%l@%u a\Md thylﬁh@a&Ee
I nstance, three |I 5n s 6801, 6802, 6803 .and 8u3d runni ng

substantially o PtEhe %??eEFFHﬁHBF°PrQWEE$F ﬂﬂ?%?ﬁt%@ regi on of
t he contai ner MmmhdqxganﬂnmsEbanEbesbﬁBu@htrawauttchhuﬁﬁxﬁ&a the rai

over rai 1 over it el e RReERE e R g8y o ron ke R eiac i on 12
supporting ®he é@ﬁﬁ%qnﬁ,Iqh&nrepetanellophenol Boghic tamidy r angenment of
the | over Conve)&fuﬁéx%fé&uﬁdfbhﬁé ¥Rél 11R8.thenl QURY Rlded eVl PBLh ahgve the
dock 12, the groun% \Sle to include isotonic agents, for example,
sugars or sodium chloride. Prolonged absorption of the
injectable compositions can be brought about by use of
10 agents delaying absorption, for example, aluminum

monostearate and gelatin.

Sterile injectable scolutions are prepared'by
incorporating the active compound in the required
amount in the appropriate solvent with various of the

15 other ingredients enumerated above, as required,
followed by filtered sterilization. Generally,
dispersions are prepared by incorporating the various
sterilized active ingredient into a sterile vehicle
which contains the basic dispersion medium and the

20 required other ingredients from those enumerated above.
In the case of sterile powders for the preparation of
sterile injectable solutions, the preferred methods of
preparation are vacuum drying and the freeze drying
technique which yield a powder of the active ingredient

25 plus any additional desired ingredient from previously
sterile~filtered solution thereof.

The therapeutic compounds of this invention may be
administered to a mammal alone or in combination with
pharmaceutically acceptable carriers, as noted above,

30 the proportion of which is determined by the solubility
and chemical nature of the compound, chosen route of
administration and standard pharmaceutical practice.
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l.e., t , remains substantially clear and né;}be used for the
naintengﬁgggéﬁ energency service, for exanple, in case of b &Y/ GH98 he
rail line 68. In addition, the substantially clear ground |evel permts
execution of a special operation, for exanple, unloading of containers
which are to be |l oaded fromthe container |oading crane directly onto
trucks, for exanple. This will be gone into in detail in connection with
the description of Figure 14. The 19
design and function of the railway 68 wi |1 2% kewi se be gone into in detai

bel ow. At the seaward end of _the conveyo acks 640 and 64u there is
in each instance progﬁﬁé§%§ﬂﬂﬁ(ﬂ§(ékﬁcgf ,nﬁh%éﬁrfgg 38 AP VRhER
wi nd- caused oscwilldt bensnost tshel tsgirleadéor 28cophyl hgishore trmadin@tt el die
approach to the O[T A lof I 26K PAOLARH 3 oR4U L /& e aid
vgf-gb% h Q:éaéé;@’cf%? %f P R f?gl{)&é he gartw @lé%

of Figures 2a an , the ign and function or conveyor "unit 64 are
expl ai ned in defRPPOBEAIGHRhREaMans it PhYFLPhedifpdr CAGFASKAT 1$BERS 640.

5 of the particular patient under treatment. Generally,
small dosages will be used initially and if necessary,
will be increased by small increments until the optimum
effect under the circumstances is reached. The
therapeutic human dosage, based on physioclogical

10 studies using rats, will cenerally be from about 0.01
mg to about 100 mg/kg of body weight per day or from
about 0.4 mg to about 10 g or and higher although it
may be administered in several different dosage units
from once to several times a day. Oral administration

15 requires higher dosages.

EXAMPLES
Embodiments of the present invention and
comparative examples are described in the following
non-limiting examples which include a description of
20 pharmacological test procedures believed to correlate
to therapeutic activity in humans and other animals.
Examples 1 and 2 below are illustrative of compounds
within the scope of the present invention. In examples
1A and 1B, R, is cyano, R, is pyridyl and R, and Ry are
25 chloro. In example 2, R, is pyridyl, R; is cyano and R,
and Ry are chloro.

Example 132
trans~2~(3-Pyridyli-3-{3,5~dichleorophenyl) -2~
prepenenitrile

30 To a stirred solution of 400 g (2.3 mole)
3,5~dichlorobenzaldehyde in 11.4 liters absolute
ethanol were added 283.5 g (2.4 mole) 3~
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The upper or track 640 conprises a conveyor platform ich IS
conveyegw?ﬁgaﬁgghirection of transfer WL by n%anspof ro||e?§%%2§ghéﬁﬁ98
rails 6403. The rollers 6402 are driven by nmeans of a drive 6404, an
electric notor, for exanple. However, in principle a drive enploying

el ectromagnetic |inear conveying technology or the |ike may be used. The
rails 6403 are forned of two profile beans 6405 having a substantially
U-shaped cross section, which are fastened by the base arm of the U shape
to horizontal beans 140 of the gantry 14,240 that the open sides of the

U-shape are turned, .toward one another. In order {o_prevent .the cqonveyor
pl atform 6401 R¥OMYIpFeRgndbride e (Zaqs’ 6‘310‘3’,E ]((ﬁ%)i’beah%g"‘g‘&@s Zar ey

closed of f at micidtesdsrbyhee Olacerialiowy, pd asesiddpbecipitatEhe | ower

conveyor track 64u fasteped to .1 zont.al 14u,. . h ir 4 1is
designed sim| O?Be‘?he Egﬁe?’e@&%\}gfoﬁ‘%xﬁa\%ﬁg%ﬁ%. gFﬁg%gh ?cu%}r ,y’t%e
spaci ng D of towssns B488rm(SR .19 lsitass) seas haddeBetoptbad@tizaredf the

Shore crab 26 GAlhbesBRVRdytlEaUoN irri
) i U After stirring for 1 hour, the
20 them |% order to put down a contal nher 22 pngthe | ower canveyor
mixture was filtered and the filter cake was washed

with water (10 liters), dried and recrystallized from
isopropanol. Five hundred thirty four g (85% yield) of
trans-2-(3~pyfidy1)-3—(3,5-dichlorophenyl)—2—

10 propenenitrile were obtained, m.p. 150-151°C.

Example 1B
cig=2~{(3-pyridyl)-3-(3,5-dichlorophenvyl)~2-
propenenitrile

. A stirred solution of trans-2-(3-pyridyl)-3-(3,5-

i5 dichlorophenyl)-2~propenenitrile (20 g), for example,
as prepared in Example 1A, in 3 liters acetonitrile was
irradiated with a sunlamp (275 V) for 24 hours. The
reaction mixture was stirred an additional 24 hours and
concentrated in vacuo. The resulting residue was

20 purified by flash chromatography on silica gel, eluting
sequentially with hexanes, 5% EtOAc/hexanes, 10%
EtOAc/hexanes, and then 15% EtOAc/hexanes. The
resulting vellow solid was recrystallized from 15%
EtOAc/heptane to give 8 g (74% yield) of the title

25 compound, m.p. 114-117°C.

Example 2 )
2-(3,5-Dichlorophenyl)-3-({3-pyridyvl)}-2-propenenitrile

To a stirred solution of 3 g (17.1 mmole) of
3,5~dichlorobenzaldehyde in 200 ml absolute ethanol
30 were added 1.83 ml (17.1 mmole) of 3-pyridyl-
acetonitrile and 1 equivalent of K,C0; (2.36 g). The

reaction flask was equipped with a reflux condenser and
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track 64u or. t ick up a container 22 fromthe latter.

be abl e y&?}fllg“s(%r ansport with the conveyor unit 64 contai n&@ﬁbwg%?
are equi pped with self-locking twist |locks (so-called "sem -autonatic

tw st |ocks"), as are customary, for exanple, for fastening containers to
t he deck, the conveyor platfornms of the conveyor tracks 640 and 64u are
provided with recesses (see for exanple the recesses 6407 of the conveyor
pl at f orm 6401 of the upper conveyor track Qﬁp represented in Figure 2a).
The twi st |ocks of a container 22 can be acconmodated in these recesses

Wit hout the Conttﬁeng]m%%é&‘%f@mtbghnﬁlxw&»sr LRk e fhubded %zcomea@fs.

pl atform ravel capa th h b
direction of tﬁ%&ﬁﬁﬁedNﬁpﬁsc¢$ﬁ?PEHat§§gh EP%t%§§§iﬁﬁ§§nr%§%é§% ¥ad and

64u may of COUksE-itH 1] NS | ¥EA¥n benLakappaE aphiyh crpred ien gk, cebutyny
platform (for exa

|l e 64 stated hat art fromthe
conveyor means &4 ébf%g% %ﬂe(ﬁt?ﬁé ?F&ng? &&5%35€§Pany type of
congeggr neﬁnsoMmpﬂumﬁwamts whitechaigd, om;@mﬂkaﬁm%%PQZ wAnh ameairghor e
cra on the q n d oLt .de . may be
used equal ly weﬁ saf é%eﬁﬁ%g'gg?gpgw gw\gogd%ﬁ?ﬁ coré ai ffﬁf‘i
deI|very/recelvmnppenemlbmlbé vae apper obbaiaes fnoritlendeactiphesent ed
in Figure mixture.

Compounds of this invention are subjected to
10 various biological tests, the results of which
correlate to useful cellular antiproliferative
activity. These tests are useful in determining EGF
receptor kinase, PDGF receptor kinase and insulin
receptor kinase inhibition activities of the compounds
15 disclosed herein.

EGF-Receptor Purification
EGF-receptor purification is based on the

procedure of Yarden and Schlessinger. 2431 cells are
grown in 80 cm? bottles to confluency (2 x 10’7 cells per

20 bottle). The cells are washed twice with PBS and
harvested with PBS containing 1.0 mmol EDTA (1 hour at
37°C), and centrifuged at 600g for 10 minutes. The
cells are solubilized in 1 ml per 2 x 107 cells of cold
solubilization buffer (50 mmol Hepes buffer, pH 7.6, 1%

25 Triton X-100, 150 mmol NaCl, 5 mmol EGTA, 1 mmol PMSF,
50 pg/ml aprotinin, 25 mmol benzamidine, 5 pg/ml
leupeptic, and 10 ug/ml soybean trypsin inhibitor}'for‘
20 minutes at 4°C. After centrifugation at 100000g for
30 minutes, the .supernatant is loaded onto a WGA~

30 agarose column (100 pl of packed resin per 2 X 107
cells) and shaken for 2 hours at 4°C. The unabsorbed

naterial is removed and the resin washed twice with HTN

piaced
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2c. At t of pick- ud represented in Figure 20 gn U @A
cont ai ne?ﬁ)gﬂgellvered by the upper conveyor track 640 has been 59&"7398

by the spreader 66c of the delivery device 66. The

21 conveyor platform 640l, of which only the seaward end is visible in
Figure 2c, is again already on the way to the shore crab 26 (see Figure
la). A transport car 70, on which the container 22 will be put down by the
delivery device 66, is already ready on thesgail |ine 680l of the upper
rail |evel 680 In addition, another transport car 70', |loaded with a

cont ai ner 22, “hb@bfé?VQSooﬂmbheﬂéﬁ@hﬁr i7. d)r&aﬁﬁﬁﬁriﬁbﬁhﬁ—ldbreQBbOH of
the arrow C, can_be 3§ g g E ure % adj acent.rail ﬂeﬁ

and 6802 and 680%%hdV88d yige,wdth, 189 1S KR tng ag i t
switching of tramsfot¥icereifh HIMNOMbmfLfarai (S50 imeol Hepas hepH 7.6, Thas

rail lines 6801 @nggguaﬁggé8335%e§hgﬁg5§g: S’aﬂé"1oﬁX§gPé&r?Egrk'&Qe

tracks, the |lines as acceleratiin cks. "and the
| i nes 6803 ahd 68@B &GCﬁpéﬁgpéﬁtﬁﬁ&%ﬂésbdkPthse with HTNG buffer

containing 0.5 M N-acetyl-D-glucosamine (200 ul per

2 x 107 cells). The eluted material is stored in

aliquots at -70°C and diluted before use with TMTNG

buffer (50 mmol Tris-Mes buffer, pH 7.6, 0.1% Triton X-
10 100, 150 mmol NaCl, 10% glycerol).

EGFR Kinase Catalyzed Phosphorylation
of Poly(GAT) and its Inhibition

WGA-purified EGFR (0.25 ug/assay) is preactivated

with EGF (0.85 uM) in 50 mmol Tris-Mes buffer, pH 7.6

15 for 20 minutes at 4°C. The assay is initiated by
addition of a mixture which contains Mg(Ac), (60 mmol),
[7-PJATP (125 uM, 2-5 uCi/fassay), poly(GAT) (0.0625
mg/ml, 0.125 mg/ml, 0.25 mg/ml), and six concentrations
of inhibitor in duplicates. The temperature of the

20 assay is 22°C and the production of phosphorylated
copolymer is found to be linear up to 20 minutes. The
PTK inhibitors tested are solubilized in water or a
mixture of ethanol and water such that the final
concentration of ethanol does not exceed 4% in the

25 assay. Up to 4% ethanol in the assay has no effect on
the EGFR kinase activity. The concentration of EGF in
the assay is 300 nM in a final volume of 40 pl. After
S, 10 or 20 minutes, aliquots of 25 ul are applied onto
Whatman 3-mm paper cuttings, which are then soaked in

30 cold 10% TCA containing 0.01 M sodium pyrophosphate.
After being washed overnight at 4°C, the paper cuttings
are dried and counted, measuring P Cerenkov radiation.

Concentration dependence on poly{GAT) was Michaelian
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t he par&%ﬁgb s 6801 and 68ul the transport cars 70'cone t '
the regio é%iéﬁé delivery devices 66, waiting for |oading o?cﬁﬁﬁégg?ﬁggof
a container 22. For exanple, after loading with a container 22 the
transport car 70 travels onto the parking track 680l or 68ul and then

switches to the accelerating track 6802 or 68u2. There the transport car

70 is accelerated until it has the sane speed as the steady stream of
transport cars 70 noving on the transport géack wher eupon, w th anot her
track switch, it then inserts itself intothis steady streamand is

transported, fof .,ex e. ipter i t QLAGE ddarat i @Nphor 1
containers. De %&gr%ﬁ%# a ?dgﬁgrﬁw@2§§?rg Fﬁé I nt er medi at e storggg

|l ocation to a Adspedciniashtpened Pt Ry TG0 Wkt f ecThE ERFsinil ar
22 fashion, w qﬁgp ' Lia¢ka 'Eﬁn, S D 0bnt he aphE t
car 70 on the h%lggi’tﬁe{ac 6“%%1%]9& gguzg.\gnn stso%r}jé of this tgtrrransport
car on the parkiIh¢ feallPreddiP cin cehe . assay R La4d iR <2 63046802 and
6803 of the upper rail level 680 are represented schematically in Figure

2 nl [ I ' .
c ony as % npf%ﬁgﬂdéjendence of EGF-Receptor Autophosphorylation

WeGA-purified EGF receptor from A431 cells (0.5
pg/assay) is activated with EGF (800 nM) for 20 minutes
at 4°C. The reaction is initiated by the addition of
Mg(Ac), (60 mmol), Tris-Mes buffer, pH 7.6 (50 mmol),

10 and [*P]ATP (20 uM, 5 pCi/assay). The reaction is
conducted at either 4 or 15°C and terminated by
addition of sodium dodecyl sulfate (SDS}) sample buffer
(10% glycerol, 50 mmol Tris, pH 6.8, 5% fB-mercapto-
ethanol, and 3% (SDS). The samples are run on a 8% SDS

15 polyacrylamide gel (SDS~PAGE) (prepared from 30%
acrylamide and 0.8% bis-(acrylamide) and contained
0.375 M Tris, pH 8.8, 0.1% SDS, 0.05% TEMED, and 0.46%
ammonium persulfate). The gel is dried and

autoradiography performed with Agfa Curix RP2 X-ray

20 film. The relevant radicactive bands are cut and
counted in the Cerenkov mode. The fast phase of
autophos-phorylation continues for another 10 minutes.
The extent of phosphorylation completed in the first
10-s at 15°C comprises 1/3 of the total

25 autophosphorylation signal and probably reflects the
phosphorylation of the first site on the receptor. The
10-s interval is therefore chosen for use in subsequent
autophosphorylation experiments.

ATP and EGF Dependence of Autophosphorviation

30 WGA-purified EGF receptor from A431 cells (0.5
pg/assay is activated with EGF (0.85 pgM) for 20 minutes
at 4°C. The assay is performed at 15°C and initiated
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| i nes. ended to |nd|cate that, in principle, any type

subst ant §?§/§ i nuously conveyi ng transporlto devi (F:)e 68 mgy %«%"@?6&7693
regardl ess of which technology is actually used for conveying the

contai ner 22 along the tracks and for sw tching between the tracks. In
addi tion, the nunber of tracks of the transport device 68 is not.limted
to the three tracks represented in the dramﬁng More or fewer tracks may
be provided. What is inportant is only gt t he individual containers be
capabl e of transport away from or to the dnt ai ner | oadi ng crane in

substantlally st,g2 uence nspaQrt \, t ageously
conpri ses, Sp%ésdéﬁ:toie& |?1ft %(%C Gcteo L cﬁ | egq?%\%geﬁﬁ?%ﬁgéggf %g\/el S
680 and 68u, oﬁ A6hi (&0 o bhe B%B}AtPusedrfDertﬁeeenaﬁspmﬁjaﬁsaympamnd

cont ai ners and HQ%IQ%PQ.&fﬁgoéﬁ%nﬁPf éﬁQSBErﬁ?ﬁgahgagc%ﬁwgmﬂﬁg %ﬂ]n

permits sinultaneous cont ai ner
doubl e-cycl e opéﬁﬂﬁﬁnﬂs'Wﬁ&%@@atpéc@ftﬁrth@“ﬂﬁthadd##éma(ﬂf SDSB al ong

the dock walg , Istaméﬁ@dauff&ﬁal | ¥ne 284RP1 8GCRYE &anabhaagegt hipd wo
transport Ievels o and one _above the_ofhe If the two transport

l evel s are in adfl YQﬁFY¥%%%?%dg%%er the 9ﬁﬁna§t?6ﬁe§uﬁ&%tlng t he
cont ai ner | oadi pgtyrElogtfipBedr 8sndesextbednybbeeusedneorgladaniance of

a special - oper i Al {9 HUSal"APL°B80%8ng" CBURLLS"Th 8 ESrenkoy
mode. the K, for ATP determined in this fashion is
10 found to be 7.2 uM. With use of the 10-s assay
protocol, the EGF concentration dependence of EGFRK
autophosphorylation is determined.

Inhibition of Copoly{(Glu/Tyr) Phosphorylation
by Insulin-Receptor Kinase (InsRK)

15 Rat liver membranes are prepared from the livers
of 6-week~old rats as described by Cuatrecasas. WGA-
purified insulin receptor is prepared according to Zick
et al. WGA-purified rat liver InsRK (1.25 ug) is
preincubated with or without 330 nM insulin in 50 mmol

20 Tris-Mes buffer, pH 7.6, for 30 minutes at 22°C. The
assay is performed at 22°C and initiated by addition of
a mixture which contains Mg(Ac), (60 mmol), NaVv0, (40
uM), [y-®PIATP (125 uM, 3-5 uCi/assay), and poly(GT)
[poly(Gly,Tyr}] at three concentrations: whenever an

25 inhibitor is tested, it is added at the proper
concentration. The final concentration of insulin in
the assay is 125 nM. The total volume of the assay is
40 upl. After 20 minutes, aliguots of 30 pl are applied
on Whatman 3-mm paper and scaked in cold 10% TCa,

30 containing 0.01 .M sodium pyrophosphate. After being
washed overnight, the papers are dried and counted,
measuring Cerenkov radiation. The InsRk-catalyzed

"l
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23 wOe2/dg@ign of an fembodi ment of the transfer crab 32 P@’#'Ué@‘i‘/msgs
expl ai ned below with the aid of Figure 3a. The transfer crab 32 has
two side walls 32a, running vertically, which are connected together by
two connecting bases 32b, running horizontally and arranged at a distance
apart. The two side walls 32a and the two connecting bases 32b surround a
| ower container-pick-up region 32u. In addition, the transfer crab 32
conprises an upper container-pick-up regions320, which is arranged above
t he upper connecting base 32b and between the side walls 32a. Containers

22 can be pi ckegndigphbriyig Gt & N0 Dy EETHPobegEORS chdle 1 ididied ek OF
transport al ong_ the grane bridge 16. At the upper ends of the side walls

32a there are aFrR§§e¥Scarriages 32c, by neans of which the transfer crab
32 can be noved horizontally on the running rails 30a and 30b.

and 360 consi ot PR R A EBRneEBRbl LIR30 0 TS e Torm
"operating" neans reddidit a¥lls ooeraigeewl2tbr gpnfluence on human
5 fibronectin coated tissue culture dishes. After
washing 2 times with ice-cold PBS, cells were lysed by
the addition of 500 ul/dish of lysis buffer (50 mmecl
Hepes, pH 7.5, 150 mmol NacCl, 1.5 mmol MgCl,, 1 mmol
EGTA, 10% glycerol, 1% triton X-100, 1 mmol PMSF, 1
10 mg/ml aprotinin, 1 mg/ml leupeptin) and incubating 5
minutes at 4°C. After EGF stimulation (500 pg/ml 10
minutes at 37°C) immunoprecipitation was performed with
anti EGF~R (Ab 108) and the autophosphorylation
reaction (50 pl aliquots, 3 uCi [y-*PJATP) sample was
15 carried out in the presence of 2 or 10 uM of compound,
for 2 minutes at 4°C. The reaction was stopped by
adding hot electrophoresis sample buffer. SDS-PAGE
analysis (7.5% els) was followed by autoradiography and
the reaction was guantitated by densitometry scanning

20 of the x~-ray films. In order to test the compounds for
selective inhibition, the procedure is repeated using
PDGF stimulation in place of EGF stimulation. M"ICg,"
as used below, refers to the concentration cof inhibitor
(#M) at which the rate of autophosphorylation is

25 halved, compared with media containing no inhibitor.
Preferably, the ICy values for EGF will be lower than
for PDGF, indicating a high degree of EGF specificity
of the inhibitory compounds The results of this test
are summarized in Table I below.
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one of t crabs 26 and 28 and its transfer into one of

regi ons ‘%&1&2 o, as well as transfer of a container o(?tﬂgt%qfﬂ%?ﬁp
pi ck-up regions 32u or 320 and its transfer to one of the h0|st crabs 26
or 28. For exchange of cargo with the sea <crab 28 the operating device 36u
or 360 can be displaced between a transfer position represented in Figure
3a and a seaward operating position represented in Figure 3b, in which the
operating device is noved out of the traneﬂfr'crab 32 in the direction of
the arrow W For exchange of a container wth the shore crab 26 the

oper ati ng ble I 24 device 36u or 360 can
be di spl aced bet ween the transfer position represented in Figure 3a and a
shor e-si de operatln 1p05|t|on |¥meh#¥h the operating device is noved out

of the transfer® Eof the arrow L. As
represented in Figdre 3b, each df the t&Fescoping forks 34 of the
operating dévi ce 36u or 360 cONdists of | ower guide rail 34a fastened to

the transfer crab, an inter iate ele gt 34b and an upper guide rai
34c. On both sides-.of the |ongifudinal 54

These results show that the compounds of the
10 present invention inhibit EGF receptor kinase better
than they inhibit PDGF receptor kinase.

Inhibition of Cell Proliferation as
Measured by Inhibition of DNA Synthesis

Cells were seeded at 1 x 10° cells per well in 24-

15 well Costar dishes pre-coated with human fibronectin
(by incubating for 30 minutes at room temperature with
10 pg/0.5 ml/well). The cells were grown to confluence
for 2 days. The medium was changed to DMEM containing
0.5 calf serum for 36-48 hours and the cells were then

20 incubated with PDGF, EGF (Toyobo, New York, NY} (20
ng/ml) or serum (10% calf serum, FCS) and different
concentrations of the inhibitory compounds.
[*H]thymidine, (NEN, Boston, MA) was added 16-24 hours
later at 0.5uCi/ml for 2 hours. TCA precipitable

25 material was gquantitated by scintillation counting (C).
Results of this assay are summarized in Table II below.
"IC,, " as used below, refers to the concentration of
inhibitor (nM) at which [*H]thymidine incorporation is
halved, compared with media containing no inhibitor.

30 As FCS contains a broad range of growth factors, the
IC, values for PDGF should be lower than for FCS,
indicating that the compounds do not act as general
inhibitors.
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directi o) I nternedi ate el enent 34b are nounted ‘gui de r, ,
whi ch egg?g%u?%&dui de grooves 34al and 34c2 of the gui ge rai&ﬂlgggl/gﬁé%%
and with themjointly enable the telescoping forks 34 to tel escope. Upper
sides 34cl of the upper guide rails 34c together forma | ower container
set-down surface 38u and an upper container set-down surface 380, on each
of which a container 22 can be put down. For the sake of clearer
representation, the drive of the telescopi forks 34 is not drawn in in
Figures 3a and 3b. This drive may be designed in a manner known per se,
for exanple, asqggrgngymatic or electronotive drive or the |ike. For

recei pt of a contal ner 22 al ready hoisted by one of hoi st crabs 26 or
28 in the | ower E¥eapls region-@é&kl%ﬂggggxanplégﬁLFhkggﬁansfer crab 32
first noves int& the i mediate vi%?ijgy of the 1 E%%V b.lghe t el escopi ng
forks 34 of the3l ower pi ck-up reg’r4+ 32u are t g%%bﬁf into the
seaward or shor &-side operating %"?tion, depe iS%g@ugLo }y\,het her the

8 or

container 22 is“to be received frTtomthe sea crab e shore crab 26.
Next, the container 22

K= Ep
Y mad

These results indicate that the compounds of the
invention do not inhibit a broad range of growth factor
receptors.

10 Cell Culture
Cells termed HER 14 and K721A (=DK) were prepared
by transfecting N1H3T3 cells (clone 2.2) (From C.
Fryling, NCI, NIH), which lack endogenous EGF-
receptors, with cDNA constructs of wild-type EGF-

15 receptor or mutant EGF-receptor lacking tyrosine kinase
activity (in which Lys 721 at the ATP-binding site was
replaced by an Ala residue, respectively). All cells
were grown in DMEM with 10% calf serum (Hyclone, Logan,
Utah).

20 The results obtained by the above experimental
methods evidence the useful protein tyrosine kinase
inhibition properties of the compounds within the scope
of the present invention.

Comparative Examples

25 The following comparative examples illustrate the
improved cell proliferation inhibition of compounds of
the present invention in comparison to compounds of the
prior art. In comparative Example C-1, the preparation
of a prior art éompound, where R; is cyano, R, is

30 pyridyl and Ry, and R; are chloro is described. The
inhibitory activities of the compounds of Examples 1A
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25 |s I means of the hoisting gear 26b or 28b 6f t b
26 or %f’qp‘%l]ts | oner edge 22a rests on the container set* éﬁ?ﬂ’mg?
surface 38u or 380. Lastly, after release and lifting of the spreader 26c¢
or 28c of the hoist crab, the container 22 is conveyed into the pick-up
region 32u by novenent of the tel escoping forks 34 into the transfer

posi tion. Upon delivery of a container 22 to one of the hoist crabs
26 or 28 the steps described above are performed correspondingly in
reverse sequence. As is represented in particular in Figure 1b, the

contai ner set- ¢y SWERACEoRE- 8K EBetHEthmmﬂﬂtdﬁyl&ﬂﬁiﬁhéﬁoofstﬁéranged
lower in vertical direction than _the | ower e 22a of a container 22 when

the latter is HQQWRPQﬁgf%ﬁeﬁérﬁgséPngmBﬁré V& BRPRE S lcrabs 26 or 28
(in Figure I'b, by the sea crab 28). It is-thus ensured that both pick-up
regi.ons 32u and _320 eﬂuallﬁ can be served by the hoist crabs 26 and 28.

Loadi ng and unl e cont ai ner Shlp 18 i n doubl e- cycle operatlon

i s described bel2 by 1 & e ;
Figures 9a to 9f. tar fr ed
in Figure Ya. The sea cra%€§§rﬁa goggggkgbggcgaésé éﬁ?ﬁ%?%%gégggak

t he (5.0 g, 29 mmole) and 3—pyr1dylaceton1trlle (3.05 nl,

29 mmole) in 150 ml absolute ethenol were added 3.95 g
K,C0,. After stirring for about 15 minutes, a white

solid precipitated out of the reaction mixture. The
10 reaction mixture was stirred overnight and filtered.

The filter cake was washed with absolute ethanocl and

dissolved in CH,Cl,. The CH,Cl, solution was filtered

and concentrated in vacuo. The resulting white solid

was recrystaliized from 3:2 hexane/ethyl acetate to
15 give 6.0 g (76%) of the title compound.

The inhibition of EGFR autophosphorylation by the
compound: of Examples 1A and 2 was compared to the
prior art compound of Example C-1. The EGFR
autophosphorylation inhibition was evaluated using the

20 same procedure as described hereinbefore. The results
are reported in Table III below.

TABLE ITT
Example ICso (M)
1A 2
25 2 2~6
Cc~-1 >50

These results demonstrate that the compounds of
Examples 1A and 2 are more potent inhibitors of EGF
receptor kinase than C-1.
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transferwgyedrigegiand is lowering the container 22B by rTeans op, '
gear 28b, which is indicated in Figure 9a by an arrow I|. ﬁy‘?ls%ir@h?ﬁe

transfer crab 32 has received fromthe sea crab 28 an unload cont ai ner

22E in the upper pick-up region 320 and is on shore tra ' i
noving with the container 22E along the [ml I]DI!!L“II””!IJ
26 crane bridge 16 to the shore crab 26, which is indica

by the arrow L. The shore crab 26 has,picked up a | oad contai ner 22B
fromthe |ower conveyor track 64u and is just lifting it by neans of its
hoi sting gear 26b, which is indicated in Figure 9a by an arrow |1".
Meanwhi | e an unl oad contai ner 22E put down in front of the shore <crab 26
is already on the shore-side end of the ugkBIMEonveyor track 640 and can

be picked up by the spreader 66c of the dellvery devi ce 66. In
Figure 9b the shore crab 26 h lLifted | oad contalner 22B' yp tq a
| evel corresponding too tHe 1@ ?d PLi pB ighﬁl b prebifarabion imha

transfer crab 3@aﬂuennkhmffmxlhbefrbanﬁhmh(Hiﬁbrder comprising the
administration to the patient of a pharmaceutically
5 effective amount of a pharmaceutical composition
containing, in admixture with a pharmaceutically
acceptable carrier, a compound, or a pharmaceutically
acceptable salt thereof, of the formula

CN
R,
H
R
&
10 wherein:

R is alkyl, -H or aralkyl;
R, is an about 5~ to about 7-membered monocyclic

aryl ring including 1 or 2 N, O or § atoms or
1 or 2 N-oxide groups, or an about 8- to

15 about l1l2-membered bicyclic aryl ring
including 1 to about 4 N, O or S atoms or 1
to about 4 N-oxide groups, said ring
optionally substituted with one to about
three Ry groups, said R, substituents having

20 no common points of attachment to said ring;

Rss Rs; R4, Ry and Ry are each independently alkyl, -H,
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32 has been moved directly up to the shore crab 26. hba%the
oper at i %08@“86%1 36u is noved out on the shore side and the é%glé‘?TszsZG
| owers the | oad container 22B' until it stands on the |ower container

set -down surface 38u. In the nmeantime the sea crab

| oad container 22B onto the container ship 18 and is on 3m‘mmmmﬂﬂ!um,
of one stack width (arrow V[err] in Figure 9b), in order t*o gick up tfe »
next unload container 22E" with its spreanr 28c. Meanwhi | e t he

unl oad contai ner 22E has been picked up by the spreader 66c of the

del i very device 66 aﬂ%g&i%;%}l r g h 18es | aléshn, | SyRR meﬁawﬁ&-Qﬁ{iréé’V To)

to the parking track t'ne upper thil Tevel 680, ere a transport
car 70 is al ready wathexgdfor NO;, rNHE8EH orSRa T¢BnspdH=GHO9H,  with an

addi tional |oad contangRio(cH,),CO0H, heterocylic, or heteroaryl; 27 22B"
has stopped on the parking track 68ul of the lower rail |evel 68u.

In Figure 9c the spreader 28c of the sea crab 28 is coupled to the unload
cont ai ner 22E". edbh Rpr fadiénd2pendentiy sikyd ,cr-aN,2halo, -OR, —CHO,

5 ~COOH, =NRR or an N-oxide thereof, -NO,, —-NHCOCH,,
-SR, ~-CF,, —CH=CHCOOH, —-NHCO(CH,),COCH,
heterocyclic, heteroaryl or

O
i
o NT=0
i
— S
1
O

2. A compound of the formula

R
6

10

wherein:

R is alkyl, -H or aralkyl;

R, is an about 5~ to about 7-membered monocyclic

aryl ring including 1 or 2 N, O or S atoms,

15 or an about 8~ to about 12-membered bicyclic
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i's reIeas&Q%%ﬂQghhhe | oad container 22B' and the | oad container_ 22B' is
br ought by ans of the | ower operating device 36u into the Fﬁﬂgﬂmﬁiﬂﬂﬁﬂb
region 32u of the transfer crab 32. The spreader 26¢c thereupon is raised
as far as possible, the unload container 22E is noved o ﬂ mmuﬂwlm!m
pi ck-up region 320 by nmeans of the upper operating device} s
spreader 26¢c is coupled to the unload container 22E . Now the upper ° *
operating device 360 is brought in again. Meanwhi | e t he upper
delivery device 66 has set the container 228 down on the transport car
waiting on the parking tra : ANnds . | i i ce.6 Lt h
the | oad contai ner 22B" isQ%ﬁﬁ?ﬁélﬁaaln%gﬁ?kggfgmgﬁ’S%ﬁ@é@gfwﬁ?g%kgﬁﬁﬁ
(arrow Tu'). I'n Hgyu??@mﬁrtﬁ%l%r5ﬁ§9ePP$#8B@$§KM3H¥Q¢R$W%%@ with
contai ner 22B' is on seawasett@v&bout. Ehrekt RyyESUME | hshigakgng t he

crane bridge 16 to the sea_ crab.28 igh s indicated in Figure 9d by
the arrow W At the same ti%‘éb?aﬁ%gléﬁ‘a%g g?gbn%n%m%é’%f&%&f
cont ai ner 22B by neans of attsadlmnentpg gear 26b (arrow I1). Meanwhile
the sea crab 28 lifts the unload container 22E" by means of its hoisting

gear 26b (arrow I'). The spreader 66¢c of the upper delivery device 66
i's on the way bdskdh8 Rhanpeachkotnégpendentiyshranshesivalkyl ofi abdet
to wait '3 to about 6 carbon atoms, -CN, halo, -SR, =CF,,

heterocyclic, or heteroaryl;

Rs, R; and R, are each independently alkyl, -H, -CN,
10 ~OR, =-CHO, =-COOH, -NHCOCH,, -SR, ~CF;, -~CH=CHCOOH,
-NHCO (CH,),CO0H, heterocyclic or heteroaryl;

each R; is independently alkyl, -CN, halo, -OR, ~-CHO,
~-NRR, =-NO,, ~NHCOCH,, -SR, -CF,, =~CH=CHCOOH,
-NHCO (CH;),CO0H, heterocyclic, heteroaryl or

15

3. A pharmaceutical composition for inhibiting
cell proliferation in a patient suffering from such
disorder comprising, in admixture with a
pharmaceutically acceptable carrier, a pharmaceutically

20 effective amount of a compound according to Claim 2.
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t here f t unl oad tion, the I'oder
28 deli S&%@@?ce 66 hascmmﬂ Mg“m nsl m ai ner 22B" down OnCl{‘/ﬁJSM{O’?\?%?

conveyor track 64u. I'n F|gure 9e, the sea crab 28 has lifted the
unl oad container 22E" as far as possible, jge., to a height corresponding
to the upper pick-up region 320 of the transfer crab 32. In addition, the

transfer crab 32 has peem nBy¥RFoGhaCaELYrHRnkO 1€ 1568 CF aPhdBeifbe upper
operating device 360 is now noved out on the seaward side and the sea crab

28 |l owers the unload contai ner 22E" until it stands on the upper container
set -'down surfac®,38s. aTbemenbersen nc:rraing&ﬁlmIdarylanShgr 1mt:almd32uj)egidsma

common seaward shift f o] ta dth |c ed

by an arrow V[err]. ﬁgr tﬁg §§ §U?|8ﬁs'oprwg 5% {Hj gdgé% 3

the transfer crab 32 mlbvemden.achaahyngl At-dr INocIQacbm\nS mtmsseaacdab'lz&
so that relalive notdon 1?}% Eﬂ?s‘é&%ﬁﬁe@ﬂ% %9%%2%‘9%36 shkke E{Z” be

prevented. Such |nterlock|ng ternativel rovi et ween
shore crab 26 and theglf?%fe?aéﬁa& gabstltuents aving no common

points of attachment to said ring;

R; and Ry are each independently branched lower alkyl
of about 3 to about 4 carbon atoms or halo;

10 R;;, Ry and R; are each independently -H lower alkyl of
about 2 to about 4 carbon atoms or haleo; and

each Ry, is independently lower alkyl, halo, lower
alkoxy, —-OH or

o
H

2

+
I
o

C

15 5. A compound according to Claim 4 of the
formula

H
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The shore crab 26 has placed the unﬂﬂgl@ﬂﬂj glm ﬁE on t r
conveyoWOBH 18480 and uncoupled it c " ” m t he hﬁggﬂt{g%ﬁmm%

In Figure 9e the | oad container 22B" is conveyed toward the left (arrow
Fu) by the | ower conveyor. neans 64u for delgigrery to the shore crab 26, and
the spreader 66¢ of the |lower delivery neans 66 is on the way back to the

parking track 68ul o&.thea @mipdigid adexedifgutbaclLaimTs) whieredner to
wait there for the next |oad container.

29 In Figyre 9f,,the spreader S cra IS coupled to
t he | oad COﬂtaI#@ 15%3% afﬁbefﬁgééﬂﬁf é%ﬁei¥eﬁ§£§ c%ggp%%pwg’ rel eased
fromthe unl oad cont disedut3d2E" saun-iwey Lndoati-bohydi;ner 22E" brought by

means of the upper operating device 360 into the upper pick-up region 320
of the transfer crab 32. The | oad container 22B thereupon is noved out of

the |ower pick-Bp ygds Ra2arsyepshndngerensianddst dherkalfg @EbY¥de 36u
and the sprgader 28C p-p3-dpgMel ek ahbp@Lpl #dpheyt he ikoatteant AdeimiAp, -

The transfer
or t-butyl; and

there are no R, substituents.

7. A compound according to Claim 6 which is 2~
(3,5-dichlorophenyl)~3~(3-pyridyl)-2-propenenitrile.

10 8. A method for inhibiting cell proliferation in a
patient suffering from such disorder comprising
administering to said patient a pharmaceutically
effective amount of a compound according to Claim 2.

9. A method for the treatment of psoriasis in a
15 patient suffering from such disorder comprising
administering to said patient a composition according
to Claim 3.

10. A method for the treatment of atherosclerosis
in a patient suffering from such disorder comprising
20 administering to said patient a composition according
to Claim 3.

P
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— . Hl oB075 1 o0,
crab 32 and sea crab’ 28 meanwhil e have ended their joint shift and the

| ower operating devi:ce 36u js. agaiinibrought in. In the neantine, the
unl oad contai ner 22E 98 conveyed ‘by the upper conveyor track 640 to the
upper delivery device 66 (arrow. Fo)i. The doubl e-cycl e | oadi ng and
unl oadi ng operatiop described above is repeated until the container ship
18 has been conpl etely _unloaded and simultaneously |oaded. In this
connecti on, whenever an unload contai ner stack 20" has been conpl etely
renoved M omthe contairer ship 18, the sea crabv28 and transferscrab 32
do not @&kecute a joint shift, so#hat filling of the resulting vacancies
with | oad contai ners can be begun pronptly. K second enbodi nent of a
transfer «£rab is represeated in Figure 4, where sinilar parts are provided
with the sane reference nunerals as in Figures 1 to 3, but increased by

t he nunber 100. Since the transfer érab and hoi st crabs gen@ﬁgffy are
designed so that the transfer crab can be noved past the hoist crab o

without interfefonee SRhYrREReb folReerle 383 B1vdile: Mitirdadns 2re
COMPOUNDS WHICH INHIBIT EGF RECEPTOR TYROSINE KINASE

4

H

FIELD OF THE INVENTION

This invention relates to the inhibition of cell
proliferation. More specifically, this invention
relates to the use of styryl-substituted monoccyclic and
bicyclic heteroaryl compounds in inhibiting cell
proliferation, including compounds which are useful
protein tyrosine kinase (PTK) inhibitors.

Normal cellular reproduction is believed to be
triggered by the exposure of the cellular substrate to'
one or more growth factors, examples of which are
insulin, epidermal growth factor (EGF) and platelet~
derived growth factor (PDGF). Such growth factors are
typically specific for corresponding growth factor
receptors which are imbedded in and which penetrate
through the cellular membrane. The initiation of
cellular reproduction is believed to occur when a
growth factor binds to the corresponding receptor on
the external surface of the cellular membrane. This
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30 substantially fully raised (cf. in particular. Fi-gure 1h),..itiis
possible to provide only the |ower pick-up regipnh 132u’ of the transfer
crab 132 with an operatlng device 136 (in the present case, N the form of
tel escopi ng forks 134). No operating devices ara \pr gﬁﬁbd‘vn t he supper

pi ck-up region 1320. In this enbodi nent the delivery of contlai ners

i nto the upper pick-up region 1320 can be made %owthat“fhe transf%r crab
132 is first noved directly under the re@pectlve hoi st cr.ab-when t he
latter has lifted a container as far as possible. -The Contai ner _ thereupon
is | owered by ﬁﬁﬁ“§ho?aFEErﬁ6P§FPﬁﬁrg?&Pddﬂgtﬁétﬁ6sth%:ﬁ£9Wﬁﬁ44 t he | ower
edge of the COéharﬂétefﬁﬁticﬁnotfhehdlﬁppbrtﬁalﬁt dfNehes electPidrs wiiage 1380,

which is forned by,the. er . side f r connectln base 132h. After
rel ease and Ii?F%%ﬁson#ﬁgn §§Fe38&? £ g Vﬁéﬁgngqg T (MY be
noved away agato wethlyekepbosphorgilatidnt lod En&hsﬁemn:mﬂ&rﬂﬁblﬁul&me
respect|ve Noi shysfrapecap %?,sca&teeegta@ flesgh b QuGRAnAlngy Wi dih

For pick-up contai ner fromthe ug pi ck-up regi on 1380 steps
just descri beBeAPEredr £8sBEnaREGPYOER eﬁﬂéétﬂﬁ”rev@?§@9%ﬁﬁj gfuch In

principle, thepnegpabrymad@aar eh@e}maboumfmaet e riosa medf ecrlna@@b A gy
alternatively b eﬁecuteg B ge transfer crah 32 of, L gur e 3a.
cata vze phosphorylation of tyrosine amlno a

residues of substrate proteins.

Many diseased states are characterized by the
uncontrolled reproduction of cells. These diseased
states involve a variety of cell types and include
disorders such as leukemia, cancer, psoriasis,
atherosclerosis and restenosis injuries. The
inhibition of tyrosine kinase is believed to have
utility in the control of uncontrolled cellular

reproduction, i.e., cellular proliferative disorders.

Initiation of autophosphorylation, i.e.,
phosphorylation of the growth factor receptor itself,
and of the phosphorylation of a host of intracellular
substrates are some of the biochemical events which are
involved in mitogenesis and cell proliferation.
Autophosphorylation of the insulin receptor and
phosphorylation of substrate proteins by other
receptors are the earliest identifiable biochemical
hormonal responses.

Elimination of the protein tyrosine kinase (PTK)
activity of the -insulin receptor and of the epidermal
growth factor (EGF) receptor by site-directed
mutagenesis of the cellular genetic material which is
responsible for generation of insulin and EGF results



A third enbodi ment of a transfer crab is represented |n‘F|gure 5a, - .srhifar
parts being provided with the sane reference nunerals @s;in Flgures 1 to

3, but increased by the number 200. The enbodi nent offF&gupe“Sa ]
differs fromthe enbodi nents described above in the de3|gn ‘of the _..—d !
operating device 236. The b3 \

operating device 236 conprises a roller table 242 with a roller _table™
plate 242a and rollers 242b nounted on its underside, of- which onIy one is
represented i ity a:cﬁﬁplatlsm & pih bnst 2dRbo frayhberedepteonsby a drive, not

represented, &%%Eff aé¥554€§tr'fhfgt9§42° é?gggggihggydevice 235

additionally WO~ pT O e beans antially
U shaped cro&ﬁeﬁﬂnabﬁﬁ hﬁw&ﬂseuEﬁsﬁi%achéanGdﬁﬁebyr§h§féPdEr§9 232 so

that the base ;?ér]%&_i n L dendt ﬁf@%?éaﬁafbneélbhe bﬁa&ﬁ a#é h@&ts on an

assi gned si de 232a and. one sts on
t he connecti ngeipied 2'%‘2b°elt%ep’6‘blehf‘§’r'ﬁ’é§08f tﬁgcﬁrgﬁﬁﬁgybe é’lup ged
turned towar dvioivh anetiitert e PBKIpmrtbbhe0242hesEstedcgpchaatlt

engages in the beans 244, and {06, PhL&" 8n&42BnaLARE a2  chle nekag @Y
inhibit the PTK portion of the insulin receptor could
provide valuable agents for selective treatment of cell

proliferation disorders.

REPORTED DEVELOPMENTS

U.S. Patent Nos. 4,678,793 and 4,826,984 disclose
pharmaceutical compositions including styryl 4,4-
dimethyl (bicyclic heterocaryl) compounds as active
agents for treating cancer, psoriasis, acne, etc. U.S.
Patent No. 4,769,384 discloses pharmaceutical
compositions including styryl benzimidazole compounds
as active agents for treating ulcers of the stomach and
duodenun.

It has been reported that the most potent
inhibitors of EGF receptors inhibit EGF-induced
proliferation of A431/clone 15 cells with little or no
effect on the proliferation of such cells when induced
by other growth factors. It has been reported also
that erbstatin inhibits the autophosphorylation of the
EGF receptor in membranes of A431 cells. Low
concentrations of erbstatin are required to inhibit EGF
receptor autophosphorylation, whereas much higher
concentrations of erbstatin are required to inhibit
cyclic adenosine 3/,5’/~-monophosphate (CAMP)-~dependent
protein kinase.



resting on the connecting base 232b. So that the roller table 242 can--be
nmoved out of the transfer crab 232 on the seaward side ,(arrow W- ahd on
the shore side (arrow L), the two beans 244 project bdyond'the side walls
232a of the transfer crab 232 on the seaward and shore isiides. Fbre t-he .

| ength of the beans 244 is sized so that the roller tab elzgﬂzcan 'be aned
out by one of the hoist <crabs 26 or 28 into an operatin b05|t|on for.:
exanpl e the seaward operating position represented in FWgure“Sb for the \
exchange of containers. In order to prevent the roller table 242 frem—
falling out of the beanms 244, the latter are closed at bofh ends by neans
of sealing plates 244a. Flgure B 5 BIOMosition of the

rol ler table 242. Jm a&:éf@&'ﬂ@e'ﬂlghgt'fé mgéasaﬁt%nw%tqw atdg-4led ce

236 is represented_as assi | ck-up region 232u, It may
32 al ternati JIgViéedsadue °6p@?aﬁpbﬁbbFlﬂﬁecﬁﬁ&ePrﬁﬁéfeﬁﬁtﬂé§1dﬁ"Mhen
the beans 244 p’%i‘l@l@f&tasﬁﬂféfﬁhgnfrdmséﬁaﬁed&\saﬁalé'&:‘ coapriisgduie tea) for a

container 22 wibh spreadet 26¢,00,288.€26RECd '] bhyt912%unstitutea

heterocaryl compound exhibiting protein tyrosine kinase

inhibition activity wherein the heteroaryl group is a
monocyclic ring with 1 or 2 heteroatoms, or a bicyclic
ring with 1 to about 4 hetercatoms, said compound
optionally substituted or polysubstituted, with the
proviso that when said ring is polysubstituted, the
substituents do not have a common point of attachment
to said ring.

Another aspect of the present invention relates to
novel compounds which are those compounds of the
aforementioned type wherein no substituent on the
heteroaryl group is a carboxy group or an ester group.

Still another aspect of the present invention
relates to pharmaceutical compositions comprising, in
admixture with a pharmaceutically acceptable carrier, a
pharmaceutically-effective amount of a novel compound
of the aforementiocned type.

With respect to the method aspects of this
invention, the compounds described by Formula I below
constitute a class of the aforementioned styryl-
substituted hetercaryl compounds for use in the
practice of the present invention:



noved t hrough between them A fourth enbodi nent of a transfer crab |s
represented in Figure 6a, simlar parts being provided with the same-
reference nunerals as in Figures 1 to 3, but increased hy the nuiber - 300
The enbodi nent of Figure 6a differs fromthe enmbodi ment of . Fi-gure 5a i
described above in that, instead of the rqgller table 242 *a sl.at -eqnueyort
346 engages novable in beans 344, which correspond to the bearnt" 244 of !
Figure 5a. According to Figure 6b, the slat conveyor 346:iconprises a-gui de}
nmenber 346a with two drive rollers 346k, which ngy be drﬂven by a drive, _|
not represented, for exanple, an electijig ndtor, Phe drive.rol i-ers 346b
are arranged at narrow ends of tde_gui de =r\ 346a, spaced apart from
one another, with axes running subs y pargllel to one another,
while the Iongitudlnal ends of the d ol l ers 346b engage in the beans
344. An endl ess belt 346c is stretchethg the drive rollers 346b and
t he gui de nmenber 346a. The endleé%sbelt‘346c Ronsists of a plurality of
i ndi vidual plates 346d (Figure 6b), ?p dinmension in the axial direction
of the drive rollers 346b is substantialley greater than their dinension
transverse to &Hé? X|aI direction and which are joined together I
articul at ed. Stause of the design of the slat conveyor 346 the guide
R, is alkyl, -H, -CN, -OH, —-COOR, ~CONRR or ~CSNRR;

R is alkyl, -H or aralkyl;
R, is an about 5- to about 7-membered nonocyclic
aryl ring including 1 or 2 N, O or S atoms or
1 or 2 N-oxide groups, or an about 8~ to
about l12~membered bicyclic aryl ring
including 1 to about 4 N, O or S atoms or 1
to about 4 N-oxide groups, said ring
optionally substituted with one to about
three Ry groups, said Ry substituents having
no common points of attachment to said ring;

R; is alkyl, -H, ~CN, -OH, -COOR, —-CONRR, -CSNRR or
~CH,CN;

Rys Rs, Rg, Ry and Ry are each independently alkyl, -H,
~CN, halo, -OR, -~CHO, -COOH, -~NRR or an N-oxide
thereof, ~NO,, -NHCOCH;, =~SR, =-CF;, ~CH=CHCOOH,
-NHCO (CH,),CO0H, heterocyclic or heteroaryl;

each R, is indepéndently alkyl, -CN, halo, ~OR, =CHO,
—-COOH, -NRR or an N-oxide thereof, -NO,,

~NHCOCH;, -SR, =-CF;, ~CH=CHCOOH, =-NHCO (CH,),COOH,
heterocyclic or heteroaryl



menber 346a of the slat conveyor 346 nust be noved only the distance 1/2 X
(see Figure 6¢) when the endl ess belt 346¢c is to be
33 noved the distance X, in order to transfer a contai ner:22 ,out” of: the
seaward operating position of Figure 6b into the transfer -:posi tion of -
Figure 6¢c. The same holds true for transfer between ﬁre si de operatlng
position and transfer position. Therefore dhe dinmension Y off FEResl at
conveyor 346 in longitudinal direction of the beans 344 hust be about oo
twice as great as the dinension Y of the pick-up regloh 332077 hR7thi's
direction (cf. Figure 6b). In its transfes-position of .Figure 6¢.. the._slat
conveyor 346 thus projects fromthe respeétlve pi ck-up region on the shore
and seaward sides. Because ofl hi s | ¥i'6n°t he operating device 335
preferably is wused only in the/lo ck-up region 332u, although in
principle it is possible to nove operating device assigned to the
upper pick-up region into, for @®xa the seaward ap@rating position
(simlar to Figure 6b) when a container is to be supplied to or carried
away fromthe | ower pick-up region on the shore side.

R; and R, together may be -CH,CH,~, -CH,CH,CH,~ or,

starting from R;, ~CONH~; or

a pharmaceutically acceptable salt thereof.

Also in accordance with the present invention,
novel compounds within the scope of the compound and
pharmaceutical composition.aspects of the present
invention are described by Formula I above wherein:

-

R, is alkyl, -CN, -COOR, -CONRR or -CSNRR;
R is alkyl, ~-H or aralkyl;

R, is an about 5~ to about 7-membered monocyclic
aryl ring including 1 or 2 N, O or S atoms,
or an about 8- to about 12-membered bicyclic
aryl ring including 1 to about 4 N, O or S
atoms, said ring optionally substituted with
one to about three R, groups, said R,
substituents having no common points of
attachment; \

Ry is :1kyl, -H, ~-COOR, —~CONRR, ~CSNRR or -CH,CN;

R, and Rs; are each independently alkyl, ~H, ~CN, halo,
-OR, -CHO, ~-COOH, -NRR, -NO,, —-NHCOCH;, -SR, =-CF,,



It should be stated that the various enbodi nents of operating devices
descri bed above with the aid of Figures 3a to 6¢c nmay be . conbined.w.th one
anot her as desired. By way of exanple, let there be nentioned here: onIy a
transfer crab in which the upper pick-up region is eqU|pped with a '

t el escopi ng-fork operating device according to Figures 3a.ahd.3b. .and the

| oner one with a roller- table operating device according- D’ Flgures baito
5c. A fifth enbodinent of a transfer crab is représented in. Flgures
7a and 7b, simlar parts being provided with the sane reference nuneral§
as in Figures 1 to 3, but increased by the? number 400.- - -~ e

e enen SIS SR oML TR R RS SRR B e

of a pivot pin 450, bexoarybrizontal axis of rotation R (cf. Figure 7b)
runni ng orthogonal to the direction of transfer (double arrow WL). The

pi vot pin 450 penetrates the swivel beam 448 so that the latter is divided
into two arns 4%8aRpfand Ry are each independently alkyl, -H, -CN,

-OR, =-CHO, —~COOH, -NHCOCH,, -SR, -CF;, -CH=CHCOOH,
~NHCO (CH,) ,CO0H, heterocyclic or heteroaryl;

with the provisos that at least two of R;, Rs, Rs, R; and
Ry are not -H, and R,, Ry or R, cannot be -OR when R, or
Ry is ~OR; and

each R, is independently alkyl, -~CN, halo, -OR, =-CHO,
~-NRR, —-NO,, -NHCOCH,, -SR, ~CF,;, —CH=CHCOOH,
~-NHCO (CH,),CO0H, heterocyclic heteroaryl or

+

% ~0
i
.0

o] : ang

R; and R; together may be -CH,CH,-, -CH,CH,CH,~ or,
starting from R;, ~CONH-.

In an alternate embodiment of the present
invention, novel compounds within the scope of the
compound and pharmaceutical composition aspects of the
present invention are described by Formula II below.



substantially equal |ength. Each of these arns 448a is penetra{ed-w-at~4L$

end turned away fromthe pivot pin 450, by an additi onal plvot pin 4527 on
whi ch rocker units 454 are held rotatable about axes runnlng substantially
parallel to the axis of rotation R Each of the rocker.unlbs~454 has a;
rocki ng base 454a and in addition two rocking side parts: 454b for' :
connection with the pivot pin 452. Additi®nally prOV|d¢d ils a drive,. noq
represented, by nmeans of which the sw vel beans 448 as$|gned to the two ;

side parts 432a can be rotated (arrow B in Figure 7a). As—a resutt—of-this

rotation the two rockers 454 are swung_abo@Nt he is of rotation Rin the
manner of a Ferris wheel. The rockers 454gare designad so that their
center of gravity, in the unl oaded stat 4 ett—as in the state |oaded

with a container, is |ocated und%a ea

pi vot *axis fixed by the
assigned pin 452. This ensures that { %

gkers 45& automatically maintain
crab 432. When t he

their orientation relative to the tra
transfer crab 432 described above i ke, exchange of a | oad
cont ai ner 422B and an unl oad corf gi ner 122E Between transfer crab 432 and
sea crab 428 may be effected for exanpkf as expl ai ned bel ow

6
IX
wherein:
R is alkyl, -H or aralkyl;
R, is an about 5- to about 7-membered monocyclic

aryl ring including 1 or 2 N, O or S atoms,
or an about 8-~ to about l1l2-membered bicyclic
afyl ring including 1 to about 4 N, O or S
atoms, said ring optionally substituted with
one to about three Ry groups, said Ry
substituents having no common points of

attachment:;

R, and R4 are each independently branched alkyl of about
3 to about & carbon atoms, -CN, haloc, -SR, =-CF,,

heterocyclic, or heteroaryl;

R;, R; and R; are each independently alkyl, -H, =-CN,
~OR, -CHO, —-COOH, -NHCOCH,, -SR, ~CF,;, —CH=CHCOOH,
~-NHCO (CH,),COO0H, heterocyclic or heterocaryl;

each Ry is independently alkyl, ~CN, halo, -OR, ~CHO,
-NRR, -NO,, -NHCOCH,;, ~SR, -CF;, —~CH=CHCOOH,
—NHCO (CH,) ,CO0H, heterocyclic, heteroaryl or



35 The transfer crab 432, on whose rocker 454, at this tinme |ower,
there is arranged a | oad container 422B received fromthe shore crab, not
represented, i-s noved directly under the sea crab 428 which, by neans. of..
hoi sting gear 428b and spreader 428c, has |ifted an unl oad contai ner 422E
as far as p055|ble This unload container, 422E i s put down: by the sea crab
428 on the now enpty upper rocker 454. The swi vel beam 448 theﬁeupon ;sq
turned about the axis of rotation R by neans of the drive, not ' P
represented, until the two rockers 454 have exchanged their positions...The !
rocker 454 carrying the |oad contai ner 422B n&M/is in the upper position - |
and the rocker 454 carrying the unload contai nes-422E is in the tower——--—..
position, so that the sea crab 42§?can eCeive the Toad container 422B
fromthe now upper rocker 454. lLas{ ‘i L ransfer crab 432 with the

unl oad contai ner 422E is again noved I e direction of the shore crab

and the sea crab 428 |l owers the | @gad contal ner 422B into the container

ship. Cargo exchange with the shore crab is effected in corresponding

f ashi on. A sixth enbodi nent of a transfer crab is represented in

Figures 8a and 8b, simlar parts being provided with the sanme

G

Compounds within the scope of the present
inveniion have also a specific affinity toward the
substirate site of the tyrosine kinase domain of EGF
receptors, inhibit EGF receptor kinase more than they
inhibit PDGF receptor kinase and also effectively
inhibit EGF~dependent autophosphorylation of the
receptor.

DETAILED DESCRIPTION OF THE INVENTION
As employed above and throughout the disclosure,

the following terms, unless otherwise indicéted, shall
be understood to have the following meanings:

"Alkyl" means a saturated aliphatic hydrocarbon
which may be either straight—~ or branch-chained
containing from about 1 to about 6 carbon atoms.

Lower alkyl" means an alkyl group as above,
having 1 to about 4 carbon atoms which may be straight-
or branch-chained such as methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl or tert-butyl.

"Alkoxy" means an alkyl-oxy group in which "alkyl"
is as previously described. Lower alkoxy groups are
preferred. Exemplary groups include methoxy, ethoxy,
n-propoxy, i-propoxy and n-butoxy.



reference nunerals as in Figures 1 to 3, but increased by the nunber. 500. =7
The transfer crab 532 of Figure 8a differs fromthe transfer crab of - !
Figure 7a in that the |load container 522B and the unload container 522E do !
not exchange their positions as described above in the manner &fC a Féitis ; |
wheel by turning about an axis of rotation R running horizontally, but in; 1
the manner of a carousel by 10 : 3
turning about a vertical axis of rotation S. To this end the ”trﬁn§jggmynit“j

532 is designed W rArgituimahall anSYhsaMiredtdd delghridBI@bl e about the
axis S by an axle, or _shaft .558 of .the nnecting bas 32b _conpecting the’
Sl de parts 530R°BFOFRESE: FAdRerYel sI3 T A LD DreurE th: the
transfer crabpg8idydnabd imdeddlstably on the crane bridge 516 even when it
is loaded with only one container, the carriage 532c of the transfer crab

I's designed especially long_in the Iongitudinal direction of the crane
bri dge. Recei ptieserogycdiicladegdist Amamssuratesh ¥ Hed seusEP®b 528 and

containing 1 or 2 N, O or S heterocatoms. Preferred
heterocyclic groups are morpholine, piperidine and

piperazine.

"Acyl" means an organic radical derived from an
organic acid, a carboxylic acid, by the removal of its
acid hydroxyl group. Preferred acyl groups are lower
alkyl carboxylic acid groups such as acetyl and
propionyl. Benzoyl is also preferred.

"Halo" means a halogen. Preferred halogens
include chloride, bromide and fluoride.

Preferred aralkyl groups are benzyl and phenethyl.

It is believed that therapeutically useful PTK
inhibiting compounds should be competitive with the
substrate of EGF receptor tyrosine kinase (EGFRK) and
not with adenosine triphosphate (ATP). The PTK
inhibitors gquercetin and genistein, which compete with
ATP, inhibit other protein kinases and as a result are .
highly cytotoxic. As a test of selectivity, compounds
which inhibit EGFRK better than they inhibit insulin
receptor kinase (IRK) and/or PDGF receptor kinase are

of considerable value.

Tt is theorized that solubility of the compounds
of the present invention both in water and in mildly
hydrophobic solvents will enhance the probability that



e e

delivery of the load container 522B to the sea crab 528 are effected
according to the procedure described above with the ajd: of Flgures 7a and
7b, but with the difference that for exchange of positjofiofithe.
contai ners 522B and 522E the turntable 556 is now tuined one-half rotation
about the vertical axis of rotation S. The design and function of a
second exanpl e of a container |oading crane are described bel ow wi.th the
aid of Figures 10a to 10e, simlar partsgibeing provi ded with the sane
reference nunerals as in Figures 1 to 3, but increased by the nunber 600.

The conveyor dmRANL:G6ArSe i1l cadEd x@éﬂuyr@x@@ermwﬁabhs nﬁsﬁugwles la to 10
and, for the sake of clﬁgger illustrati

€edtranst A él%&g 6 and
the transport SRR Wit ed 2N t$¢ %@h 9%t 3 EH %FgB cer ni ng

t hese parts, riefiansincenrayn hien eidecd otedteinkgscri ption of Figures 9a to 9f.
Since the holds of container ships 618 are usually provided wth
separating walls 660 to increase the stability of adjacent

37 contai ner stac@@(ﬁﬂpomﬁﬁnc%d%l%%éﬁh%amﬁt%ﬁévéSPPﬁtﬁaPﬁl@ﬁﬁar with

present invention, a preferred class of styryl-
substituted heterocaryl compounds for use in the
practice of the present invention are described by

Formula IX below.

CN
R _ R,
. =
4
H
R R
5 7
R
&
II
wherein:
R is alkyl, -H or aralkyl;
R, is an about 5- to about 7-membered monocyclic

aryl ring including 1 or 2 N, O or S atoms or
1 or 2 N-oxide groups, or an about 8- to
about 12-membered bicyclic aryl ring
including 1 to about 4 N, O or S atoms or 1
to about 4 N-oxide groups, said ring
optionally substituted with one to about
three R, groups, said Ry substituents having
no common points of attachment to said ring;

Ry, Rs, 1%, R; and Ry are each independently alkyl, -H,



reference to Figures 9a to 9f, applies only to the | oading and - untoading
of containers standing on deck. For the loading and unloading.of" = !

contai ners standi ng between separating walls 660 it is necessary, :before
transfer travel .after setting down the |load container,?8imtst :td |ift the
enpty spreader over the upper edge of the separating wall 660 and.then to
lower it to the next unload container. This takes time: A flrther .
reduction in crane operating time may be obtained by use of. the .embodi ment
represented in Figures 10a to 10e. The @@ntainer |oading crane 610 differs
from the container Ioaqggg crane 10 of Figure la in that the sea crab 628
i s designed with twhoif@ihg feBr s~E3Bb1-GH 6 28WBRWPY hana¥sPghes

spreaders 628cl andtiG2fedf, -NO,, HaHCoeH pl+sRj necng Ston=icHRdgoH y om a
situation such as r ed.in Rigure 10a. The sea. _crab 628 has just
received from the f§§%§a§£5éﬂ§§?6§§g§?¥%%%f%%ht%fi%?tﬁﬁaﬁrxﬁfh t he
spreader 628cl and is in the process of |lowering the two hoisting gears
628b1 and 628Kh%n Wi ¢8 kRabpdhaahedy Biklaur ecl0a Hay AN RIH OWdyg | N
addition, the transfer crab9623 hasy:eceygéd frdmthe ‘sea crab 628 an
unl oad contai ner 6ZX9Hi N Pt Prexidp Feerenf 63280and NECHHshor e

travel (arrow L in -Hmgureada)crtbacooar, e -atel (€20) jood,aken from the

| ower conveyor nea%%ég¥%E§E fggiéégﬁégg@;lﬁégB and is lifting

o
!
0o N*"—=0
i
—S
T
o}

A preferred class of compounds useful in the
practice of the present invention include those
described by Formula I where:

R, is -CN, —-COOR, -CONRR or -CSNRR;
R is lower alkyl, -H or aralkyl;

R, is a 6-membered monocyclic aryl ring including
1 or 2 N, O or 8 atoms, or a 9- or 10~
membered bicyclic aryl ring including 1-4 N,
O or S atoms, said ring optionally
substituted with one to about three R,
groups, said R, substituents having no common
points of attachment to said ring;

R, is ~H; y



it (arrow ll' in Figure 10a). An unload container previgusly put - ~'down’ by
the shore crab 626 has al ready been transported away by, :neans"- of- t he ‘upper
conveyor neans 6640, the upper delivery device and the .upper t ransport

| evel . . 38 iThe exchange of -
contai ners 622E and 622B' between shore crab 626 and tthe transfer crab
632, represented in Figures 10b and 10c, is effected in t'he Sarme way as

has been expl ai ned above for the container |oading crane 10 with the. aid
of Figures 9b and 9c, to the descriptioﬂ-of which reference is nade in

this regard whi,l e t sea crab,628 e the I '
cont ai ner 62% S’tﬁg %} tadr?‘geg &5 pegfél i eé’zfgggeq%??ev ea%e? ct1l and
coupl ed the spreadert 628wt caXi@cneot Pl padlitbnthenprog2abs. that atln

Figure 10c, the sea L{ab f48 48 ﬁl fgg ngRﬁt he, slg_'egagerasr@gﬁgg 8c2 and

hence the unl oad contalner 622E" ¢ the " sprea er c2 with
t he unl oad cont ai nét/6R2PT B Péin@@@ e fla"’&&‘s aldesal hen \Byepsas the
spreader 628cl is radwad Lntoxyp to the height of the |ower pick-up region
632u, as represented in Figure

R, and R4, are also each independently halo;

each R, is independently lower alkyl, halo, lower
alkoxy, -OH or

0 N*=o0
H
—S
t . or
O

a pharmaceutically acceptable salt thereof.

More preferred compounds for use in the practice
of this invention include those of Formulae IIXI and IV
below:

IIX



10d. In addition, in Figure 10d the transfer crab 632 with the | oad
container 622'B is on seaward travel (arrow W and the shore crab_ 626._....
| owers the unl oad contai ner 622E (arrow I1). In Figure 10e the::s
transfer crab 632 is noved up to the sea crab 628 so that the unl oad -
contai ner 622E at the spreader 628c2 is already in the upper receiving
regi on 6320. Therefore the unload container 622E can be defioveied?3i npl y:
by putting it down on the set-down surface 6380 and rel easing the spreader
628c2 at the upper pick-up region 6320 &% the transfer ¢rab 632 i.e., i
wi t hout noving the operating device 6360 into the seamatg“gpeLaLLngmm»»~J
position. Simultaneously with putting dowp, the unload container 622E" the
| oad container 622B' is transferred by ns_Qf g_operating device 636u
into the seaward operating position, in i t hen

39 is received by the sea crab 628 by of the spreader 628cl. In
this way the | oad containern622 o ready | ocated directly over the
cont ai ner stack 620" on which gcontai ner 622B was | ast put down,
so that the sea crab 628 at t nt ai ner | oadi ng

¢ IV

where
R, is ~CN, -COOR, —CONRR or -CSNRR;

R is lower alkyl, -H or aralkyl;

R, is a 6-membered monocyclic aryl ring including
1 0or 2 N, O or § atoms, or a 9~ or 10~
membered bicyclic aryl ring including 1-4 N,
O or S atoms, said ring optionally
substituted with one to about three Ry
groups, said R, substituents having no common

points of attachment to said ring;
R, is ~H;

Ry, Rs, Ry, R; and Ry are each independently lower alkyl,
~H, lower alkoxy or -OH, with the provisos that at
least two of R;, Ry, Rs, R; and Ry are not -H, and
R,, Ry or R; cannot be lower alkoxy when R; or R is

lower alkoxy;
R, and Rs are also each independently halo;

each'Rgis independently lower alkyl, halo, lower
alkoxy, -OH or ,



crane 610 normally need not execute a shift. Meanwhi | e the shore crab
626 has put the unload container 622E down on the upper conveyor neans

6640. The | ower conveyor nmeans 664u in the neantime has nmade the next Ioad
contai ner 622B" avail abl e. The doubl e | oadi ng and- unl eading: - -
operating cycle described above is repeated until the ‘container. shlp 618
has been conpletely unloaded and si nmul ti#heously | oaded. Here the sea crab
628 must al ways execute a shift of one stack w dth when an-ynf-oad:s L
contai ner stack 620 on the container ship has been conpleteély rennved (Iﬂ

Figure 10e this will next be the stack 6%0‘) The, dest gn--and- functlon
of a third exanple of a contaiper |oading-&pane are deScrlbed bel ow wi t h;
the aid of Figure 11, where shml ts are provided wthH The Sanme
reference nunerals as in Figus 3, but increased by the nunber 700.
The contai ner | oadi ng crane 71@ di s fromthe. gt ai ner | oading crane

10 of Figure la in that, instead of the transfer crab 32 novable along the
crane bridge 16, a transfer unit 732 fixed on the dock 712 is arranged
under the crane 710 and the shore crab 726 and the sea crab 728, in

addition to Imgtiggnﬁntapm§1 ahga1rgsuge the function of horizontal
transfer of contalners to the conveyor

% ~O
+
|
o)

O
H
—S
il . or

o

a pharmaceutically acceptable salt thereof.

Even more preferred compounds are described by

Formulae IXT and IV where:
R, is ~CN, —COOR or ~CONRR;

Ry, Rs, R¢;, R; and R are independently lower alkyl, -H,
lower alkoxy or -OH, with the provisos that at
least two of Ry, Rs, R4, R; and Ry are not -H, and
R,, Rs or R; cannot be lower alkoxy when R, or Ry is

lower alkoxy;

R, and R, are also each independently halo;



means 764, indicated only schematically.

40 The transfer unit 732 has a | ower pick-up region 732u, which 1is
surrounded by two vertical side parts 732a and two horizontal connecting
bases 732b and is equi pped with an operating device 736.:" The operating
devi ce 736 may have any of the designs described above. The upper pick-up
region 7320 has only one base in the form of the upper connectlng base
732b. The sea crab 728 and the shore <crab 726 have the saneLdeSLgn as the
sea crab 28 and the shore crab 26 of tHe container |oading crane of Figure
| a. Loadi ng and unl oadi ng of containers in double-cycle opération i’'s
to be expl ai iedibhelewer orlkyik evntHinerd| oading crane 710. In_a _first. step
the sea crab 728 picks up an unload container 722E and transports it to
the transfer unit 732, where it puts it down in the upper pick-up region
7320, i.e., OPeFR ¥pPerOchn SFUSEE - 7320 (dash-dot line (i)).
Meanwhi | e the shore crab 726 has picked up a load container 722B fromthe

| ower conveyor tra,f% rxg%'utagge ghrels cg%’BuRE{st 0% cORE! %91@)%&’%‘9 ce 736 of

t he | ower pick-up
Formula II where R, is ~CN, R;, R, and R; are each

independently ~H, and R, and R; are each independently
alkyl, halo, -OR oxr =-CFs.

In an alternate embodiment of the present
invention, a preferred class of compounds are described

by Formula II above wherein

R, is a 6-membered monocyclic aryl ring including 1 or
2 N, O or S atons, or a 9- or l0-membered bicyclic
aryl ring including 1~4 N, O or S atoms, said ring
optionally substituted with one to about three Ry
groups, said R, substituents having no common

points of attachment to said ring;

R, and Ry are each independently branched lower alkyl
of about 3 to about 4 carbon atoms or halo;

Rs;, R; and Ry are each independently -H lower alkyl of
about 2 to about 4 carbon ‘atoms or halo; and

each R, is independently lower alkyl, halo, lower

alkoxy, —-CH or

2 ~O
+
|
o)

H
—S
i



732u (dash-dot-dot line (i)), already noved out into the shore-side
operating position. In a subsequent second step the | oad contai ner.
722B is transferred by the operating device 736 fromthe shore- side. f'ﬁ
operating position into the seaward operating position: The spreader -728c
of the sea crab 728 is noved fromthe upper pick-up regioh 7320 to the

| ower pick-up region 732u, where it picks up the | oad contarneL.7ZZB :
(dash-dot line (ii)) and t he spreader 726¢c of the shore crab 726 i s moved
fromthe | ower pick-up region 732u to 17 o 3
41 the upper pick-up region 7320, where it picks up the unload _.cont-ai ner’
722E (dash-dot-dot line (ii)). In a third step the sea crab 728
transports the | oad container 722B to the container ship 718 and puts it
down there (dash-dot _lin i e crab 726
transports the ?8a5n08ﬁF§F93%L7§?Eoééme e uppggghgﬁgg§%§{track 7640 and
puts it domnlnhenELQdasmedetPdeferrﬁé cempppnds for musey ifrodihen and | ast

step of the opprating G¥Clfe! PPeSBALChifi¥ention are described by

Formula V below.

where R;, Rs, Rs, Ry, Ry and R; are as described

immediately above.

In an alternate embodiment of the present
invention, even more preferred compounds are described
by Formula V where R, and R, are each independently
halo, isopropyl, isobutyl, sec-butyl or t-butyl; Rs, R;
and R, are each independently -H, halo, ethyl,
n-propyl, isopropyl, n-butyl, iscbutyl, sec-butyl or
t-butyl; and there are no R; substituents.

The most preferred compounds in an alternate
embodiment of the present invention are described by
Formula V where R, and R; are each independently halo,

and R;, R, and R; are each independently -H.



728 executes a shift of about one stack width, in order to pick up the
next container fromthe ship 718 (dash-dot line (iv)), while the shore
crab 726 is lowered fromthe upper conveyor track 7640 tq .the |ower .
conveyor track 764u (dash-dot-dot line (iv)). Descrii bedy Béltow ‘'t h .
reference to Figures 12a to . 12d are the design and funct‘.j on of athird..
exanpl e of a container |oading crane by neans of which IFadiﬁg“aﬁd ;
unl oadi ng of a container ship in double-cycle operation ts |ikew se..—- -
possible. In Figures 12a to 12d similarlparts are provided with the sane

reference nunerals as in Figures 1 to 3, but increased by the nunber 800.
The cont ai ner | 0adFRFPOMERE S0 i diy AN MaYe &ift 5L | BAdFRY crane
10 of Figure [farimnofhahe Ferepedadyegb iGR& MRS il oS sdites s eagrab 826 are

- addi t1 on,  PRATAERnar o1 ol 2 4 BH, Ge S5 HE 0Ff rElfon 8325 The
di stance of tRavenstisnner Acislt adlirt isuy fsedd- 838 wibea Hoyiek-amd r&ageé on 832s
:‘M rom ; he cranginBhlydge die icdrietBdntO dd1at f&i Z\Méﬁs‘{ﬁd & Q- B33 boaded
use of the salt form inherently amounts to use of the
base form. The acids which can be used to prepare the
. acid addition salts include preferably those which
produce, when combined with the free base,
pharmaceutically acceptable salts, that is, salts whose
anions are non-toxic to the animal organism in
pharmaceutical doses of the salts, so that the
beneficial properties inherent in the free base are not
vitiated by side effects ascribable to the anions.
Although pharmaceutically acceptable salts of said
basic compound are preferred, all acid addition salts
are useful as sources of the free base form even if the
particular salt per se is desired only as an
intermediate product as, for example, when the salt is
formed only for purposes of purification and ‘
identification, or when it is used as an intermediate
in preparing a pharmaceutically acceptable salt by ion
exchange procedures.

Pharmaceutically acceptable salts within the scope
of the invention include those derived from the
following acids: mineral acids such as hydrochloric
acid, sulfuric acid, phosphoric acid and sulfamic acid;
and organic acids such as acetic acid, citric aciq,
lactic acid, tartaric acid, malonic acidqd,
methanesulfonic.acid, ethanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid,
cyclohexylsulfamic acid, quinic acid, and the like.



cont ai ner can nove through under a hoisting gear carrying%af3cohtainer; as
is represented in particular in Figure 12b. I n Fi gurie :12a t he’ '

conveyor neans 864 is represented only schematically and,} fiorothe -sake of
clarity, the transfer neans and the transport neans are not! r@ﬁréééh{éd at

all. Recei pt of a |load container 822B fromthe transferi.crab.832 -.and
delivery of an unload container 822E to the transfer crab B32 are to be
expl ai ned briefly bel ow by the exanple of the sea crab 828. - - - In™ """~

Figure 12a, the transfer crab 832 has judf received the |oad container

822B fromthe shore crab 826 and,is on sea d .,travel.to the sea ab 828’
(arrow W. The sea%@FhEQ§ﬁ?§qugﬁQ% a%ﬂfé%@%+t%%%c§akﬁ§ BP@REHSﬁpggﬁe
unl oad cont ai ferl 18RZRd r orhytdmcldlont Bieersishf at 81 8plandphate,fting it (arrow

['). I n Ei,qur, bt 28 h .sed ad cont ai ner
822E as far agﬁﬁggg} é,%égﬁ ai'ﬁﬁggfranéfg$c%€% "8 é?g?ggggd with the
| oad cont ai nefegPesHL anadie atdanesihieratar cbghzanasr L fpBatRei Bring

gear 828b2 t o x¢NdRMdANE fiatld N ershSa8Ddul feater 8Adequigdée} i s | owered
in order to receive t,he | oad contai ner 822B from the transfer crab.

After this haSSSREST %, the now enpty transfer crab 832 of Figure 12¢
is nmoved under the hoisting gear 828b2, so that the

The acid addition salts of the compounds of this
invention are prepared either by dissolving the free
base in agueous or agueous-alcohol solution or other
suitable solvents containing the appropriate acid and
isolating the salt by evaporating the solution, or by
reacting the free base and acid in an organic solvent,
in which case the salt separates directly or can be

obtained by concentration of the solution.

Compounds useful in the pharmaceutical composition
and method aspects of this invention can be prepared by
known methods, for example, Xnoevenagel condensation
reactions such as those disclosed in U.S. Patent No.
3,149,148.

Compounds of this invention may be prepared by the

following reaction sequence:

Knoevenagel condensation of a substituted
benzaldehyde in a polar media with an active methylene



unl oad contai ner 822E can be put down in the pick-up region 832s.. The —
transfer crab 832 of Figure 12d with the unload contai ner 822E thereupcrq
goes on shore travel (arrow L) and the sea crab 828 Iowers the I oad- g
contai ner 822B down to the ship (arrow I). ‘

43 Delivery or receipt of |oad container 822B and un'I oa@ Flcont 4 ner ;
822E between the transfer crab 832 and the shore crab 826, is effected ‘|r]
correspondi ng fashion and will therefore not be described in detail.

The design and function of an additional 2enbodi ment of ‘a—eent-ainer—t.oadiing
crane are described belowwith the aid of Figure 13, where simlar parts
are provi ded wbmpotind sdntheeffersmia RO, als ‘aheipré'sgnces@ to 3, but

i ncreased b I u:th.h i ng crane
1010 w I | y %ﬂg\gﬂi%bg% %%qgleisns%o r%gsﬂ tp%gdlfre%er{r{%fromﬂhe con‘?%?ne?
| oadi ng cr aneriéultél H@r\ﬁlhé‘?e prefachse ©f $higddnventionesieRi on of the

latter. £08stamudibey dfoméqglg%ﬁﬁ@plﬂéodd‘siféﬂ§ them t he contai ner
| oadi ng crane 10 of Fi qur e alnth f.or q:thl , mste&\d of a
orrespon ing ketone artlng m eria used.

Reaction temperatures in the range of 25°C to reflux
and reaction times vary depending on the materials
being used in the condensation.

Compounds of this invention are either
commercially available, known in the literature or can
be made by known procedures. For example, U.S. Patent
No. 4,600,712 discloses fungicides of Formula I where,
for example, R, is cyano, R, is pyridyl and R; and R; or
R; are chloro. U.S. Patent Nos. 3,337,565 and
3,337,568 disclose compounds which interfere with
carbohydrate metabolism of Formula I where, for
example, R, is cyano or hydroxy, R, is pyridyl and R; is
hydroxy. U.S. Patent No. 3,196,158 discloses adrenal
cortex inhibitors of Formula I where, for example, R,
is c¢yano, R, is pyridyl and R, or R; are halo. U.S.
Patent No. 3,157,663 discloses adrenal cortex
inhibitors where, for example, R, is cyano, R, is
pyridyl and Ry, R, or Ry are amino or nitro groups.

Buu~Hoi et al., Journal of the Chemical Society (C),

pp. 2069~70 (1969) disclose the conversion of 1,2-
diarylacrylonitriles to the corresponding 3-
arylcoumarins, wherein the 2-aryl group bears an ortho-
alkoxy-substituent. Although the foregoing
publications disclose some compounds of the type that
can be used in accordance with the method aspects of
the present invention, they do not disclose the use of
such compounds for inhibiting cell proliferation.



shore crab (corresponding to the shore crab 26 of the embcdrhénf-dﬁ"fFigu?e
| a) di splaceable along the crane bridge 1016 in the dirfection of transfer
(WL), an elevator 1026 arranged fixed on the gantry 1q14'is provi ded. ;
This has the advantage that the sea crab 1028 can travel -paad ftiieél‘evat or
1026 without any problem for exanple in order to place the hatchmayvgdvér
present in container ships of an ol der design on a hol der' 1074 provi ded |

therefor on the gantry 1014, The spreader 1026c¢ o _LngmgLeMaLep—%GQG
of the container |oading crane 1010 is %uided on its entire hoisting path

between the crane_brjdge 1016 and the | owef cqpveyor,_ .t k 1064u by a
gui de device 107V&APPELR, Kan R t 'sg¥0ngﬁvﬁﬂds¥36g¥{ﬁ%ation of the

Z 2 reader 102 a%ul?_?ﬁiﬂiexﬁh@dtﬁx@ ntaénphefP22ahdl Hebgrobgclitt edings or

prevent ed. e guide device 1072 s ipdLcat l4C i Fi gure
13 by a dash SR Loten g, BYeSent A b, BEAFELRE BEABERLNCRY Yddea 10
addi tional | y alfféerEofrahioheof cbhearaefensading eragucto by mefdodseci al

design of the fMon in the art for substitution or conversion on one
group to another. If the substituents themselves are
reactive, then the substituents can themselves be
protected according to the techniques known in the art.
A variety of protecting groups known in the art, may be
employed. Examples of many of these possible groups
may be found in "Protective Groups in Organic
Synthesis™ by T. W. Green, John Wiley and Sons, 1981.
For example, nitro groups can be added to the aromatic
ring by nitration and the nitro group converted to
other groups, such as amino by reduction, and halo by
diazotization of the amino group and replacement of the
diazo group. Acyl groups can be substituted -onto the
aryl groups by Friedel~Crafts acylation. The acyl
groups can then be transformed to the corresponding
alkyl groups by various methods, including the Wolff-
Kishner reduction and Clemmenson reduction. Amino
groups can be alkylated to form mono- and di-alkylamino
groups; and mercapto and hydroxy groups can be
alkylated to form corresponding ethers. Primary
alcohols can be oxidized by oxidizing agents known in
the art to form carboxylic acids or aldehydes, and .
secondary alcohols can be oxidized to form ketones.
Tertiary amino groups can be converted to the
corresponding N-oxides by oxidizing agents known in the
art, for example, hydrogen peroxide and peracids.
Thus, substitution or alteration reactions can be
employed to provide a variety of substituents
throughout the molecule of the starting material,
intermediates, or the final product.



conveyor tracks 10640 and 1064u, which in addition to the-conveyor raﬁ*s*1
106403 and 1064u3 alternatively have a return rail 106408-and - 1064u8,: !
whi ch runs substantially parallel to the respective conveyor rail and } 3
serves for return of conveyor platfornms fromone end of the @vaeyQTPtrack
to the other end of the conveyor track in each i nst ance. . For transferrlmg

conveyor platforns between the conveyor rail 106403 or 3064u3 -and -t-he— |
associated return rail 106408 or 1064u8, transfer devices 1078 are |
provi ded at either end of the conveyor eRacks 10640 and 1064
According to Figures 14a and 14b, the transfer devices, 1078 conprlse a
beam sect i on 1078a COMPONAR (idih Yy the i $20Pe *f cak®| ENVeRbifhdr aul i ¢

cylinders 1078&xhilbiy kel ol iomigairad fasivion lﬁi“tﬁtem|t§ﬂﬂ6£1ﬁ97ﬁbnase

represented in ur.e l4a, {he beam 1Q7 s.alli eam 106405
of the conveyd? %ﬁ zﬁﬁé Q&ﬁﬁ%ﬁ%]éhﬁﬁﬁﬁfugﬁ%gY%ﬂ%% oSt ?FSHP%F t he
cyl i nder 1078@nﬁﬂnnﬂ&§ﬁ&nhﬁiV4ﬁqgﬁthAtpr|th¢sta¢agmedtmpfhcehba§eam

106409 of the Jdpfdirdy drl |1 nkORAPhd B&driasiihe 1¥100858618R8EE852A878
assigned to the | ower conveyor, track  1064u are designed correspondi ngly.

The desi gn of HafE&WRAS) oM Itiss: ld%‘hol%rﬁf‘ﬁ%ﬁ%fie"k’b?’él Ha@ 1BBBVELBBrmits

the accommbdatdiqn ade @aaduﬁrca.ilatmpfawm@m«a b aEROr BBed Bm8nEOBYEY OF

track. Hence aﬂﬁ%?é?%%ﬁ%%é%%‘”‘“f% tgégard to the treatment of some

conditions, for example, atherosclerosis, certain

people may be identified as being at high risk, for
example, due to genetic, environmental or historical
factors. Compounds within the scope of the present
invention can be used in preventing or delaying the
occurrence or reoccurrence of such conditions or
otherwise treating the condition.

The compounds of the present invention can be
administered to a mammalian host in a variety of forms
adapted to the chosen route of administration, i.e.,
orally, or parenterally. Parenteral administration in
this respect includes administration by the following
routes: intravenous, intramuscular, subcutaneous,
intraocular, intrasynovial, transepithelial including
transdermal, ophthalmic, sublingual and buccal;
topically including ophthalmic, dermal, ocular, rectal
and nasal inhalation via insufflation and aerosol and

rectal systemic.

The active compound may be orally administered,
for example, with an inert diluent or with an
assimilable edible carrier, or it may be enclosed in
hard or soft shell gelatin capsules, or it may be
conpressed into tablets, or it may be incorporated
directly with the food of the diet. For oral



contai ners can be accormpdated in the conveyor track, whidh can.

45 thus at the sane tine alternatively assune, in additiQh'to the -
conveying function, the function of a buffer for equalizing: conveyjng.
rates of the container |oading crane 1010 and the transpart: neans-+1068. I n.
Figure 13, for exanple, the renpval of unload containers i(snmall arrowto.
the right) has cone to a halt, as a result of which four lunload containers
have already collected on the upper conveyor track 1064o0.i.Because—of--t-he--
buffer function of the conveyor track 18840, however, the contai ner

| oadi ng crane ;1010 can. confinue | oadin d unl padi th tal hi
1018 Wit hout . SRR L A B Gl L oRpl £ Bt RPRPBUNRatgY e © ¢
Lastly, the cdmtcinperrd toedlinigic renel dD0t difd ensedr bm the fount afner
oading crane s, Jdt el {dhidis [ aflols Pl edBfe PPty ofARKSY Bhpkhack, 10640

there is provi a suppl enent ar’y I st nmean a hoi sting gear
1076b and a spldatiars 1 AR A caFYTWREK YL eHad 8Bt BPReltdXGirect |y

fromthe dock si¥? cifbod Bfiomxadmd progirdbbonenshballiopentagdnvayor track
1064u and/ or put .
east 0.1% of active compound. The percentage of the

compositions and preparations may, of course, be varied
and may conveniently be between about 2 to about 6% of
the weight of the unit. The amount of active compound
in such therapeutically useful compositions is such
that a suitable dosage will be obtained. Preferred
compositions or preparations according to the present
invention are prepared so that an oral decsage unit form
contains between about 1 and 1000 mg of active
compound.

The tablets, troches, pills, capsules and the like
may also contain the following: A binder such as gum
tragacanth, acacia, corn starch or gelatin; excipients
such as dicalcium phosphate; a disintegrating agent
such as corn starch, potato starch, alginic acid and
the like; a lubricant such as magnesium stearate; and a
sweetening agent such as sucrose, lactose or saccharin
may be added or a flavoring agent such as peppermint,
oil of wintergreen, or cherry flavoring. When the
dosage unit form is a capsule, it may contain, in
addition to materials of the above type, a liquid
carrier. Various other materials may be present as
coatings or to otherwise modify the physical form of
the dosage unit. For instance, tablets, pills, or
capsules may be .coated with shellac, sugar or both. A
syrup or elixir may contain the active compound,
sucrose as a sweetening agent, methyl and

propylparabens as preservatives, a dye and flavoring



unl oad containers fromthe upper conveyor track 10640 down on the dock

1012. Thi s supplenentary hoi st means 1076 pernmits the performance:of
a special operation, for exanple, so that containers deliwvered at short
notice can be taken directly froma truck driven under the container...,
| oadi ng crane 1010 and fed into the load cycle. The sane appl¥Festo a’
speci al unload operation. In addition, an energency servigeiin which the
containers fromthe conveyor tracks can be put down on transport -
facilities standing under the crane 10102¢% brought up fromthese ... -~ - -

transport facilities onto the conveyor tracks

46 can be maiSHER R THETRE ¥WMH2NTSr L LMDt e, Obf CBRESRdORAYOf t he
transport neanstldioihl Tes® i apseedtihqcahytdesagayuhdt esanpkRobed
driverl ess transpart. . neans.. sosgcall A i round . vehicles),
sems wth a p‘% %ﬁ%ﬁéﬁu?$%$}gfsp§s%-%¥'I%@#é€$§# %%gytﬁggngp%?ct%ﬂcks or
the |ike. Findiie anqunts possleyed: o Incaddhetignoubldel agblivef conpodbdk 1012

as an eXpande%é%Pfﬁériﬂébfﬁéfai‘?éd EXESNSh¥La £ROGESL R0 plBBal-hRASRAr
| evel 10680 or I068u .
and formulations.

The active compound may also be administered
parenterally or intraperitoneally. Solutions of the
active compound as a free base or pharmacologically
acceptable salt can be prepared in water suitably mixed
with a surfactant such as hydroxypropylcellulose.
Dispersion can also be prepared in glycerol, liguid
polyethylene glycols, and mixtures thereof and in oils.
Under ordinary conditions of storage and use, these
preparations contain a preservative to prevent the
growth of microorganisms.

The pharmaceutical forms suitable for injectable
use include sterile agqueous solutions or dispersions
and sterile powders for the extemporaneocus preparation
of sterile injectable solutions or dispersions. 1In all
cases the for must be sterile and must be fluid to the
extent that easy syringability exists. It may be
stable under the conditions of manufacture and storage
and must be preserved against the contaminating action
of microorganisms such as bacteria and fungi. The
carrier can be a solvent or dispersion medium
containing, for example, water, ethanol, polyol (for
example, glycerol, propylene glycol, and liquid
polyethylene glycol, and the like), suitable mixtures
thereof, and vegetable oils. The proper fluidity can
be maintained, for example, by the use of a coating

such as lecithin, by the maintenance of the required 4



responsi bl e for the renoval of unload containers. Cargo carrlers

exanpl e cont ai ner ships, nmay be | oaded and unl oaded in tlne saving.

doubl e-cycl e

to the invention described above and previously expla

Jor

!

operation by all enbodi nents of the Ioadn ng ériane. accordinb

iined by the exanpl ¢

of a container |oading crane. |In this connection, S|n3e accordlng to the

I nvention the operating- tinme advantages of a crane e

plurality of

crabs can be utilized sinup$aneously, a generally cIearIy

i ncreased | oading and unloading rate is obtained, which in the exanples
descri bed abpwetisleetleet éd itheshalstaelbfl al;is(piemsimf areisshy sshaviude

correspondlngogogﬁr?gghgg§sforTﬁ %ggg%%% on of-gﬁi gﬂgqﬂp function of

an addi ti onal
with the aid

I ncreased by

fromthe contB?HEPGHFOaSPiQrepgﬁénfé oPhﬁﬁﬁhWeﬁQEqﬁ?t

exa con |"oadi ng Ccrane are

cri bed bel ow

miCFPgUgé§lSm§aCﬁa Pgdbrﬁﬂme; 8w (VRXEBSsi il ar parts
are provi ded whibpabBersaneanaf aher.icfﬁn@meraaje%@s iforFicigRL e, to 3, but

t he, nu

ai ner Ioadlnqicrane 910 differs
4 he transfer

crab

932 has onl ytbhimepbskiypandgithe 33Re.andn hanyomases, ndanslXBbeonly one

preferahle to include isotonic agents, for exanmple,
sugars or sodium chloride. Prolonged absorption of the
injectable compositions can be brought about by use of
agents delaying absorption, for example, aluminum
monostearate and gelatin.

Sterile injectable solutions are prepared by
incorporating the active compound in the required
amount in the appropriate solvent with various of the
other ingredients enumerated above, as required,
followed by filtered sterilization. Generally,
dispersions are prepared by incorporating the various
sterilized active ingredient into a sterile vehicle
which contains the basic dispersion medium and the
required other ingredients from those enumerated above.
In the case of sterile powders for the preparation of
sterile injectable solutions, the preferred methods of
preparation are vacuum drying and the freeze drying
technigue which yield a powder of the active ingredient
plus any additional desired ingredient from previously
sterile~filtered solution thereof.

The therapeutic compounds of this invention may be
administered to a mammal alone or in combination with
pharmaceutically acceptable carriers, as noted above,
the proportion of which is determined by the solubility
and chemical nature of the compound, chosen route of
administration and standard pharmaceutical practice.



47 conveyor track 964s, which is indicated schenatlcally§&ﬁ=F|gures '15a
to 15d. Correspondingly, only one delivery device and one\ fransport rai

| evel are provided, but, for the sake of clarity, these are cED
represent ed. _ The pICk up region 932s is equipped mnﬁh ian operating .
device 936s. Although the container |oading crane 910 is | u$ua++y”€ﬁﬁloyed i
in single-cycle operation, i.e., the container ship 918 |% ei t her )”“aded—w
or unl oaded, equi pnent of the pick-up région 932s with theé-—opérati ng

devi ce 936s provi dgs, i t f'€ﬁéaﬁf@@éﬁﬁeéhéﬁaﬁéﬁﬁﬁéngeﬂtEhwﬁlch
conventi onal contai ner oa ng crane whose single pick- ug th gg h not
aqtB

provi ded wit igdil d%rrmﬁﬁgs%m}ébe ﬁ?ﬁspwpmyb%xl%xﬂfa?ﬁ detail,

'[eiglrrglgeunl an}%ﬁlﬁm@uﬁ@nﬁ@hﬁ'%ﬁ sidRinfdBravishpgtrecyateiopdnati on as an
re we start out froma sityation,a Fi

Tsa The sea PGS FHRSTY MRS VRrS Lot B S "R FRPERETNEIES" [ e

transfer cr abaﬁazxearphxrisutmm | pagt i ¢st spndedetreaoentt hoﬁ?neé'éﬁtlﬁlrner

(arrow 1) in é?{)%lg{ &:9«5&3 &% wkr'Plion ﬁé&d”ﬂﬁ?@ﬂff?{)té‘h&eif Hgégssal:b

transfer crab 'S ore trave unl oad Qont ai ner
922E' (arrowwdll e m@r%a%%bbm-sm%% bﬁ?f%aﬁmtﬂ@tbie&&u REdANSad

cont ai ner 9274 @t NenEOPVENET ciFGKs8AEe8Nls reached. The
therapeutic human dosage, based on physiological

studies using rats, will generally be from about 0.01
mg to about 100 mg/kg of body weight per day or from
about 0.4 mg to about 10 g or and higher although it
may be administered in several different dosage units
from once to several times a day. ©Oral administration

requires higher dosages.

EXAMPLES

Embodiments of the present invention and
comparative examples are described in the following
non-limiting examples which include a description of
pharmacological test procedures believed to correlate
to therapeutic activity in humans and other animals.
Examples 1 and 2 below are illustrative of compounds
within the scope of the present invention. In examples
1A and 1B, R, is cyano, R, is pyridyl and R; and Rs; are
chloro. In example 2, R, is pyridyl, R, is cyano and R, .

and R, are chloro.

Example 1A
trans=2-{3-Pvridyl)-3-(3,5~-dichlorophenyl} -2~

propenenitrile

To a stirred solution of 400 g (2.3 mole)
3,5~-dichlorobenzaldehyde in 11.4 liters absolute
ethanol were added 283.5 g (2.4 mole) 3~




Is just in the process of lifting its spreader 926¢c w t hout %Eontainer

(arrow I'l'). Meanwhil e the unload contai ner 922E is conveyed from'the
conveyor track 964s to the delivery device (not represented) Qanrem/JS)
As soon as the transfer crab 932 has reached the shore crab, , it §8

interl ocked with it. Lastly, when the spreader 926¢c of the . o e
48 shore crab 926 is in its highest posig7on, the transfer crab 932 R
delivers the unload container 922E to the shore crab 926. Fok -t-hi-s——"""""""

pur pose, in Fipyriddbcetombveslehandprrat bng dévkge,Q36Widtinore t he shore

side. The spr 26C .t ey ed_a unl oad
cont ai ner 9222ﬁ9§&tg Sanﬁé ure? 1é§d%g£8ééa cgggiézggﬁgépégﬁéﬁﬁd Its
spreader 928c foomedhe nEke rehbbmpngmmntuad vest stizred2 aBovwdn@.i5h Fi gure

15c lifts it wpyesd (@ Q{EQW gzi BY1%@9§)0{4a'st §dﬁ%ﬁsk'o”€th%e%ftl9.c%%
The shore crab 926 has |if he unl oad’ cont ai ner 92 from the

operating devi¥@agBsen @bXFH59 théfFGFtéFl€§ﬁnEef8Fa%nﬁQWﬁltﬂh? t ransf er
crab 932. Now hietehereasr ab18epeal ahtigthe ¥3atkovehke! Ras washed

with water (10 liters), dried and recrystallized from
isopropanol. Five hundred thirty four g (85% yield) of
trans~2-(3~-pyridyl)-3-(3,5~dichlorophenyl) -2~
propenenitrile were obtained, m.p. 150-151°C.

Example 1B

cig—2-{3-pyridyl)-3-{3,5~dichlorophenvl) =2~

propenenitrile

A stirred solution of trans-2-(3-pyridyl)-3-(3,5-
dichlorophenyl) —-2-propenenitrile (20 g}, for exanple,
as prepared in Example 1A, in 3 liters acetonitrile was
irradiated with a sunlanp (275 W) for, 24 hours. The
reaction mixture was stirred an additional 24 hours and
concentrated in vacuo. The resulting residue was
purified by flash chromatography on silica gel, eluting
sequentially with hexanes, 5% EtOAc/hexanes, 10%
EtCAc/hexanes, and then 15% EtOAc/hexanes. The
resulting yellow solid was recrystallized from 15%
EtOAc/heptane to give 8 g (74% yield) of the title
compound, m.p. 114-117°C.

2—-(3,5-Dichlorophenyl}~3-(3-pyridyl)-2-propenenitrile
To a stirred solution of 3 g (17.1 mmole) of
3,5-dichlorobenzaldehyde in 200 ml absolute ethanol
were added 1.83 ml (17.1 mmole) of 3~pyridyl-
acetonitrile and 1 equivalent of K,CO, (2.36 g). The

reaction flask was equipped with a reflux condenser and



unl oad contai ner 922E by nmeans of its hoisting gear 926b (arrow 11).
Meanwhi |l e the transfer crab 932, w thout container, is on: segwary itviavel
(arrow W. It is understood that the conveyor track 964is can be enplqud
fpr | oadi ng as well as for unl oadi ng. In a conventiona# -t-r-ansfer “crab
wi t hout operating device the steps |ast.described take pl ace as fol |l ows:..!
Because of the saving in travel tine for the transfer ctabobtained by the

conveyor nean%hegg gggatgéyggfgn(ﬁfﬁhﬁfguw§§ +&e1shenecsrah hehiese the

latter has raised its spreader conpletely. Therefore the tragnsfer crab
nust brake aﬁ}RMERQQMRWQ N YPAERS - hagh%eﬁﬁﬁ%BﬁbP%tE??laﬁﬁsgas The
transfer crabﬁxﬂqrnraa/e@ UTckaEh té‘t&'@ﬂi@tﬁ@gﬁaﬁp}by so shatcahgelat edntiogn pick

up the unload ¢ e o] th h b t hen | ower
t he unl oad comégﬁfqﬁﬂ<?%ﬁﬁp%f f ha T %%fg? a% Eﬁé sF ???st have
cl eared the smwmpqunﬁﬁasrﬁawﬁmk@ sohbd, m.p. 139 141%3 An amount

49 e g, d.r rzagisj 35){%{@%33 ¢ ﬁedjs_@{;igrgfjﬁgnyg;]ezgreat mass of

t he transfer crab I'nclu cont al ner nmust be
accel erat ed aWWQQQﬂﬁnﬂﬁﬁﬂﬁ$1¥#ﬂ a%$%1?%F?&ne@ofEP%thFhEeaCtlon

mixture.

Compounds of this invention are subjected to
various biological tests, the results of which
correlate to useful cellular antiproliferative
activity. These tests are useful in determining EGF
receptor kinase, PDGF receptor kinase and insulin
receptor kinase inhibition activities of the compounds

disclosed herein.

EGF-Receptor Purification

EGF-receptor purification is based on the
procedure of Yarden and Schlessinger. 2431 cells are
grown in 80 cm? bottles to confluency (2 x 107 cells per
bottle). The cells are washed twice with PBS and
harvested with PBS containing 1.0 mmol EDTA (1 hour at
37°¢), and centrifuged at 600g for 10 minutes. The
cells are solubilized in 1 ml per 2 x 107 cells of cold
solubilization buffer (50 mmol Hepes buffer, pH 7.6, 13
Triton ¥-100, 150 mmol NaCl, 5 mmol EGTA, 1 mmol PMSF,
50 pg/ml aprotinin, 25 mmol benzamidine, 5 pg/ml
leupeptic, and 10 pg/ml soybean trypsin inhibitor) for‘
20 minutes at 4°C. After centrifugation at 100000g for
30 minutes, the .supernatant is locaded onto a WGA-
agarose column (100 pl of packed resin per 2 x 10’
cells) and shaken for 2 hours at 4°C. The unabsorbed
material is removed and the resin washed twice with HTN



space under the shore crab, the mass of the transfer "¢rab: must “firspjbe
accel erated. Accelerating this great mass requires a‘great deal of “tine on
the one hand and, on the other, a great deal of energy. mhpL.th;ihe g
contai ner | oading crane 910 according to the invention, {hké @pérathg§
devi ce 936s need only be noved out for delivery of the unload container
922E' and need only be drawn in again to,glear the space under the shore
crab 926. Consequently, the entire mass of the transfer . crab-need-not be

accel erated, Butrepl ysohanbar Hepe®!,| @i %S @, khenORYAGINDbFeVigE. On the

one hand, this equites |ess ti and n the other,, it saves energy.

When t he tran§?8ﬁ §P83?93§wﬁ§§ VggéhggNt%§§§%¥<HQHF%%H}Wﬁ 1M Jlactasd, it

i s interlockedndﬁthibbewﬁahthNGWbamfbhe(SmraadﬂrHdﬁﬁk;(ﬁHtif?ﬁG@.S%ab_
928, toget hernWw: t he.,uwnl oad,C I ner.. 922", . Jd.S J4N 1.t s Jhi ghest position,
the operati nng%;\ipgeggégg’rygggsﬁ%‘? g%mt’hé geélv?gr (ﬁhgic(f CPre spt®ader 928c
t her eupon put B6FhEeGRPE8Y 1€opiutadr bakghwigewvidh HINGImEierr set- down

surface 938s apHthsniHgcousl RUNLREBEVY ~D-glucddaanWe |@ddg.sue crab 926
shortly befor unl gad conﬁilner 922F' . on the conveyor track

h t th
964s and is bggfﬁzpﬂl&?l&sﬁrai § (SIS ReRTeost 17 FHRYERr &Btion of the

arrow 1", aliquots at -70°C and diluted before use with TMTNG
buffer (50 mmol Tris-Mes buffer, pH 7.6, 0.1% Triton X-
100, 150 mmol NaCl, 10% glycerol).

EGFR Kinase Catalyzed Phosphorylation
of Poly(GAT) and its Inhibition

WGA~purified EGFR (0.25 ug/assay) is preactivated
with EGF (0.85 uM) in 50 mmol Tris-Mes buffer, pH 7.6
for 20 minutes at 4°C. The assay is initiated by

addition of a mixture which contains Mg(Ac), (60 mmol),
[v-?PJATP (125 pM, 2-5 uCi/assay), poly(GAT) .(0.0625
mg/ml, 0.125 mg/ml, 0.25 mg/ml), and six concentrations
of inhibitor in duplicates. The temperature of the
assay is 22°C and the production of phosphorylated
copolymer is found to be linear up to 20 minutes. The
PTK inhibitors tested are solubilized in water or a
mixture of ethanol and water such that the final
concentration of ethanol does not exceed 4% in the
assay. Up to 4% ethanol in the assay has no effect on
the EGFR kinase activity. The concentration of EGF in
the assay is 300 nM in a final volume of 40 pl. After
5, 10 or 20 minutes, aliquots of 25 pl are applied onto
Whatman 3-mm paper cuttings, which are then soaked in
cold 10% TCA containing 0.01 M sodium pyrophosphate.
After being washed overnight at 4°C, the paper cuttings
are dried and counted, measuring **P Cerenkov radiation.

Concentration dependence on poly(GAT) was Michaelian



50 Again in the case of seaward container delivery, the container

| oadi ng crane according to the invention saves both tinme and energy as
conpared with a conventional container |oading crane. i n agditi on,;
equi pment of the transfer crab with an operating device aliso has control :
advant ages, since the novenents of the transfer crab and thé hoetsting gear
can be controlled separately, i.e., independently of one another. As ;
descri bed above, in the case of a conventional container |'oadi ng crane the -
transfer crabwhtita ByakeOb@Tort ©heO7cnpéoli o RoPEP &r 8o 00Kammoflor t he
spreader to bee EalLy1hebacHefNdiulABlhyy (ERYG LRAISXACHHL wager the hoi st
crab, i.e., the novement of the tfansfér crab nust he coordinated with
the novenent B®SPRRSAOLSY| hjegRalYEFATN e PROFPROXYAR E 1t disdigRIeA 4 he

i nvention, thehérRpnster RrabiAvvee disegtwisi pbondt soendo pesition beside
t he hoi st crab. Wen the hoisting gear has reached its end position, i.e.
I ts highest p05|t|on t he operatlng deV|ce S aned out upon a
correspondi nglsne e € : domd e h ]
be indicated by

WGA—purlfled EGF receptor from A431 cells (0.5
pg/assay) is activated with EGF (800 nM) for 20 minutes
at 4°C. The reaction is initiated by the addition of
Mg{(Ac), (60 mmol), Tris-Mes buffer, pH 7.6 (50 mmol),
and [¥P]ATP (20 uM, 5 uCi/assay). The reaction is
conducted at either 4 or 15°C and terminated by

addition of sodium dodecyl sulfate (SDS) sample buffer
{(10% glycerocl, 50 mmol Tris, pH 6.8, 5% f[-mercapto-
ethanol, and 3% (SDS). The samples are run on a 8% SDS
polyacrylamide gel (SDS-PAGE) (prepared from 30%
acrylamide and 0.8% bis-(acrylamide) and contained
0.375 M Tris, pH 8.8, 0.1% SDS, 0.05% TEMED, -and 0.46%
ammonium persulfate). The gel is dried and
autoradiography performed with Agfa Curix RP2 X-ray
film. The relevant radiocactive bands are cut and
counted in the Cerenkov mode. The fast phase of
autophos-phorylation continues for another 10 minutes.
The extent of phosphorylation completed in the first
10-s at 15°C comprises 1/3 of the total
autophosphorylation signal and probably reflects the
phosphorylation of the first site on the receptor. The
10~s interval is therefore chosen for use in subsequent
autophosphorylation experiments.

ATP _and EGF Dependence of Autophosphorylation
WGA-purified EGF receptor from A431 cells (0.5

pg/assay is activated with EGF (0.85 uM) for 20 minutes

at 4°C. The assay is performed at 15°C and initiated




the actuation of switches, arranged on the hoist crab, by the transfer® ..
crab and/or the hoisting gear. The operating device preferably is deS|gned
so that in its maxi num noved-out state it has the required rel ati.ve .
positioning for the hoisting gear of the hoist crab. - For - | oadi ng the
contai ner ship 918 the steps described above are perforned anal ogously i n:
reverse sequence. The tinme, energy. and control advantages descri bed '
above may alternatively be obtained with a transfer crab. hav;ng-tmo cargo
51 pick-up nggi a ot w@gﬂ g up
regions are éﬁ%l%ﬁ%?tgfﬁaageﬂ% §§a eV|8e qggj? e case fgé exanpl e
in the transfer® ck2® mwobi, FlT 3%T%a(carrlerlfr§ﬁ®uﬁdﬂph/éééﬁw?ona@§ st at ed

that use of tiﬁtﬁéﬁéﬂhé0@9h88nt§£€ﬂ8n§089rHbHQaBQoEE%lb@V§&®'OnTh% not
limted to the Ioadjng and un dln%FOf cont ai ner, s Rat her, 1t may be

used to advarft$RftY +%e ?ﬁﬁb?%t eRELGFedP- auaﬁtﬁggé§18g Bﬁl D%ads are to
be transferrsthple dsuShert arbénBamplpssarbl eun on a 6% SDS

polyacrylamide gel. The gel is dried and
autoradiographed as described above. The relevant
radioactive bands are cut and counted in the Cerenkov
mode. the K, for ATP determined in this fashion is
found to be 7.2 uM. With use of the 10~s assay
protocol, the EGF concentration dependence of EGFRK
autophosphorylation is determined.

Inhibition of Copoly(Glu,Tyr) Phosphorylation
by Insulin-Receptor Kinase {(InsRK)

Rat liver membranes are prepared from the livers
of 6-week-old rats as described by Cuatrecasas. WGA-
purified insulin receptor is prepared according to Zick
et al. WGA-purified rat liver InsRK (1.25 pug) is
preincubated with or without 330 nM insulin in 50 mmol
Tris-Mes buffer, pH 7.6, for 30 minutes at 22°C. The
assay is performed at 22°C and initiated by addition of
a mixture which contains Mg(Ac), (60 mmol), NaVO, (40
uM), [y-¥PJATP (125 uM, 3~5 uCi/assay), and poly(GT)
[poly(GluTyr)] at three concentrations: whenever an
inhibitor is tested, it is added at the proper
concentration. The final concentration of insulin in
the assay is 125 nM. The total volume of the assay is
40 pl. After 20 minutes, aliguots of 30 upl are applied
on Whatman 3-mm paper and soaked in cold 10% TCa,
containing 0.01 .M sodium pyrophosphate. After being
washed overnight, the papers are dried and counted,
measuring Cerenkov radiation. The InsRk-catalyzed



It should further be stated that the number of conveyor ' tracks, as well -
of transport rail levels, may be chosen at will as needed. Although;
in the embodi nents described above only the parking tracks 680l and 68u13
of the transport device 68 were operated by the delivery devi.ce. 66;-7ini :
principle it is alternatively possible to operate the gccelerating andﬁ
hol d-up tracks or even the transport track of the transport ‘devi e ?
directly, by a correspondingly |onger_ design of the delivery device. i
Cl ai s Cargo |l oading crane, in parti ar contalner | oadi ng crane,

(WD), * "% erdesharTa bR ebapor EH obxe miebe it Hotedach 1

arranged at akimstanse

Inhibition of EGFR Autophosphorylation

A431 cells were grown to confluence on human
fibronectin coated tissue culture dishes. After
washing 2 times with ice-cold PBS, cells were lysed by
the addition of 500 pl/dish of lysis buffer (50 mmol
Hepes, pH 7.5, 150 mmol NaCl, 1.5 mmol MgCl,, 1 mmol
EGTA, 10% glycerol, 1% triton X-100, 1 mmol PMSF, 1
mg/ml aprotinin, 1 mg/ml leupeptin) and incubating 5
minutes at 4°C. After EGF stimulation (500 pg/ml 10
minutes at 37°C) immunoprecipitation was performed with
anti EGF-R (Ab 108) and the autophosphorylation
reaction (50 ul aliquots, 3 uCi [y-?P]ATP) sample was
carried out in the presence of 2 or 10 uM of compound,
for 2 minutes at 4°C. The reaction was stopped by
adding hot electrophoresis sample buffer. SDS-~PAGE
analysis (7.5% els) was followed by autoradiography and
the reaction was quantitated by densitometry scanning
of the x-ray films. In order to test the compounds for
selective inhibition, the procedure is repeated using
PDGF stimulation in place of EGF stimulation. "ICg, ™"
as used below, refers to the concentration of inhibitor
(#M) at which the rate of autophosphorylation is
halved, compared with media containing no inhibitor.
Preferably, the IC,, values for EGF will be lower than
for PDGF, indicating a high degree of EGF specificity
of the inhibitory compounds The results of this test

are summarized in Table I below.



fromthe first hoist unit (28) in the direction of transfer (WL), while

the first hoist unit (28) and the second hoi st unit (26) in each

i nstance have at | east one hoisting gear (28b and 26b) with assigned
cargo pi ck-up neans (28c and 26c), and - a transfer UHTF“(32)"arranged*
bet ween the hoist units (28, 26), the transfer unit (32) and the hoist :
units (28, 26) bei ng designed so that cargo (22) can be exchanged

bet ween each of the hoist units (28, 26).,and the transfer. nit..(32)7 .
characterized in that a conveyor unit (% Is provided in the direction;oﬁ

transfer (WL) on the % ge of the second h0|st unit (26) :turned away from,
the first hoist unit % 8), the conveyor unit (64) and the_second hoist !
unit (26) being de3|gned S0 Hvat (H%rgo (22) can be exchanged between them

and the conve Fast one delivery/receiving station
(66) for cargo §22). 0.1 20
0.5 . 6
5 0.4 10
6 20 >50
7 0.4 30

These results show that the compounds of the
present invention inhibit EGF receptor kinase better
than they inhibit PDGF receptor kinase.

Inhibition of Cell Proliferation as
Measured by Inhibition of DNA Synthesis

Cells were seeded at 1 x 10° cells per well in 24-
well Costar dishes pre~coated with human fibronectin
(by incubating for 30 minutes at room temperature with
10 pg/0.5 ml/well). The cells were grown to confluence
for 2 days. The medium was changed to DMEM ¢tontaining
0.5 calf serum for 36-48 hours and the cells were then
incubated with PDGF, EGF (Toyobo, New York, NY} (20
ng/ml) or serum (10% calf serum, FCS) and different
concentrations of the inhibitory compounds.
[*H]thymidine, (NEN, Boston, MA) was added 16-24 hours
later at 0.5uCi/ml for 2 hours. TCA precipitable
material was guantitated by scintillation counting (C}.
Results of this assay are summarized in Table II below.
"ICs," as used below, refers to the concentration of
inhibitor (nM) at which [’H]thymidine incorporation is
halved, compared with media containing no inhibitor.

As FCS contains a broad range of growth factors, the
IC,, values for PDGF should be lower than for FCS,
indicating that the compounds do not act as general
inhibitors.



53 2. Cargo |loading crane, in particular container |oading crane,
according to claim1, characterized in that the conveyor unit (64) has
at |east two conveyor tracks (640, 64u) W th at | east

one delivery/receiving station (66) for cargo (22) in each

instance. 3. Cargo |oading crane, in particular container ¢ oading crane,
according to claim 2, characterized in that the at |eagti'two conveyor
tracks (64o, 64u) are arranged onesgbove the other. 4/ . Cargo | oading :
crane, in particular container |oading crane, accordi ng to cla|n12 or,
3, charaqimgd zed in that at | east one of the conveyor tracks '
(640) has at | east, one conv r pl rm (6491/ 64 which is

di spl aceabl e ERRAS s (6403$y : int ion of transfer

(wL). 5. rgo |l oading cra parti cul Q?Qt ey, Idading crane,
according toclaim4, ch erized ing e conveyor platform
(6401/6402) igs fornmed of, Tixed plate ?oé)l ch, by neans of
rollers (6402) attached thereto, is novable on tﬁe rails (6403).

These results indicate that the compounds of the
invention do not inhibit a broad range of growth factor
receptors.

Cell Culture

Cells termed HER 14 and K721A (=DK) were prepared
by transfecting N1H3T3 cells (clone 2.2) (From C.
Fryling, NCI, NIH), which lack endogenous EGF-
receptors, with cDNA constructs of wild-type EGF-

receptor or mutant EGF-receptor lacking tyrosine kinase
activity (in which Lys 721 at the ATP—binding_site was
replaced by an Ala residue, respectively). All cells
were grown in DMEM with 10% calf serum (Hyclone, Logan,
Utah) .

The results obtained by the above experimental
methods evidence the useful protein tyrosine kinase
inhibition properties of the compounds within the scope

of the present invention.

Comparative Examples

The following comparative examples illustrate the
improved cell proliferation inhibition of compounds of
the present invention in comparison to compounds of the
prior art. In comparative Example C~1, the preparation
of a prior art éompound, where R; is cyano, R, is
pyridyl and R; and R; are chloro is described. The

inhibitory activities of the compounds of Examples 1A



6. Cargo |loading crane, in particular container |oading crane,

according to clains 2 to 5, characterized in that at |east one of the
conveyor sections (10640, 1064u) is assigned a return track (106408,
1064u8) whi ch runs substantially parallel to the conveyor track

(10640, 1064u) and serves for the return of conveyor platforns

(106401) not |oaded with cargo. 7. Cargo |loading crane, in particular
cont ai ner | oadi ng crane, according to claim§6, characterized in
that a transfer device (1078) is provi ded®at both ends of the
conveyor track (,10640/1064u) a retyrn tragck, 106408, 1064u8) in
each ?nstance? 0 Fﬁ?tﬁ%ﬂéﬁ%§¥8¥’ e inhl %ﬁﬁﬁycﬁéFE%HV%y%% P&t form
(106401) fromcomponmady gymparreat kin compaxi(tikee EO6w)e t@-1he return track

(106408, 1064u9) or vice versa. 8. Cargo loading crane, in
particul ar container |oading crane, according to any one of clains 1
to 7, Example C-1

2—-(3-pyridyl)=-3-(2.4~dichlorophenvyl)~2-propenenitrile
To a stirred solution of 2,4~dichlorobenzaldehyde

(5.0 g, 29 mmole) and 3-pyridylacetonitrile (3.05 ml,
29 mmole) in 150 ml absolute ethenol were added 3.95 g
K,C0;. After stirring for about 15 minutes, a white
solid precipitated out of the reaction mixture. The
reaction mixture was stirred overnight and filtered.
The filter cake was washed with absolute ethanol and
dissolved in CH)Cl,. The CH,Cl, solution was filtered
and concentrated in vacuo. The resulting white solid
was recrystallized from 3:2 hexane/ethyl acetate to
give 6.0 g (76%) of the title compound.

The inhibition of EGFR autophosphorylation by the
compounds of Examples 1A and 2 was compared to the
prior art compound of Example C-1. The EGFR
autophosphorylation inhibition was evaluated using the
same procedure as described hereinbefore. The results

are reported in Table III below.

IABLE IIT
Example ICso (uM)
12 2
2 2-6
Cc-1 >50

These results demonstrate that the compounds of
Examples 1A and 2 are more potent inhibitors of EGF
receptor kinase than C-1.



characterized in that the conveyor unit (64) is arranged over a
foundation (12) supporting the cargo | oading crane (10). 9. Cargo |oading

crane, in particular container |oading crane, according to any one of
clains 1 to 8, characterized in that the cargo | oading crane (1010)
has a suppl ementary hoist unit (1076) in order to exchange cargo

(1022) between the conveyor unit (1064) and the foundati \LM\H‘\\
supporting the cargo | oadi ng crane (1010?3. 10. Cargo Iﬁi@“&ﬂ!\‘:‘“
particul ar container |oading crane, 6according to ¢t} y ono ST
characterized in that the supplenentary hoist unit (1076) is arr anged
di spl aceable in the direction of transfer (WL). 11. Cargo |oading crane,
in particular container |oading crane, CLAIMS according to any one of clains
1 to 10, 55 characterized in
that the second hoist unit (26) is designed di spl aceabl e in the
direction of transfler @wmethod of Gaybibby eetl ameclifepakirrutara

cont ai ner | oagiaRg AR Ffering from such disorder comprising the
administration to the patient of a pharmaceutically
effective amount of a pharmaceutical compositidn
containing, in admixture with a pharmaceutically
acceptable carrier, a compound, or a pharmaceutically
acceptable salt thereof, of the formula

CN

R R,
R <
a
H
Re R,
R
&
wherein:
R is alkyl, -H or aralkyl;
R, is an about 5~ to about 7-membered monocyclic

aryl ring including 1 or 2 N, O or § atoms or
1 or 2 N-oxide groups, or an about 8- to
about 12-membered bicyclic aryl ring
including 1 to about 4 N, O or S atoms or 1
to about 4 N-oxide groups, said ring
optionally substituted with one to about
three R, groups, said R, substituents having

no common points of attachment to said ring;

R,, Rs, Rs, R; and Ry are each independently alkyl, -H,

This Sheet Has Been Replaced




according to claim11, characterized in that the second hoist unit

(26) is di spl aceable in the direction of transfer (VVL)y@@’a t ransport

track (24a, 24b) provided on the crane bridge (16). 13. Ca gmuﬁ
crane, in particular container |oading crane, accordi ng+ H"
claims 1 to 10, characterized in that the second hoist unit (L102’6) S s*

desi gned nondi spl aceable in the direction of transfer (WL). 14.
Cargo loading crane, in particular contajiner |oading crane, accordi ng
to claim13, characterized in that e second hoist unit (1026) is

ar ranged fixedgn the carge | 0adigg e (AkD)or 5 N G| 0ading

crane, in partlcular dontatrer ['dadi ng ‘cr ane, accordlng to any one of
claims 1 to 14, thech&ﬁactémhzedNHﬁ0€ﬂat‘éﬁhdé‘ﬂhrsupﬂagg OP¥2) for the

| oad- recei vi ngyERRe, {280k, fhetﬁ&oi?ﬂqw ey HettddakPh) are

arranged on the cargo Ioadlng crane (10) for faC|I|tat|ng t he delivery
of cargo (22) fromthe second hoist unit (26) to the conveyor unit
(64) or the pEﬁKhURgOi_sCﬁﬁ@@péﬁ&éntlpﬁhlhgl ~CNGOohu@por —amt-(c:m), 16.
Cargo |oading crane, I payicular, container h,oadidy crgde. —nucock,,

-8R, ~CF;, —~CH=CHCOOH, *NHCO(CHQQCOOH,

heterocyclic, heteroaryl or

O
!
-+ —
o) N"—0C
1
—3
t
O

{

wherein:

|

R is alkyl, -H or aralkyl;

R, is an about S5~ to about 7-membered monocyclic
aryl ring including 1 or 2 N, O or S atoms,

or an about 8- to about 12-membered bicyclic .

This Sheet Has Been Replaced
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according to any one of clains 1 to 15,

56 characterized in that guide neans (1072) for the cargo pick- up
means (1026c¢) of the second hoist unit (1026) are arranged on

cargo | oading crane (1010). 17. Cargo |oading crane, i %g“&
cont ai ner | oadi ng crane, according to any one of cl

characterized in that cargo (22) at the at | east one
delivery/receiving station (66) is receiygd by a substantially
continuously conveying transport device (68) or delivered to a

substantially conti nuoual:?rlcs?amayIlmlhaa&%;pqr todeyce® 46®), o Bk s Cargo
| oading crane, in particula

cont.ai ner | oa I C rdJ to any
one of clains 1 to 17, atomsgngpdd: &Anged %&4%%;;Wlﬁ¥qﬁ%%%§§3 (32)

has a cargo pick- opel €9 aboi32dhr2u R, Wit bups casgbd pRek- up surface
(380, 38u), and in ga ) is
assi gned an operatlﬁ %e&g%g 3%%VR§%ﬁfHﬁCﬁﬁ%gﬁg of%ﬁ%lc the cargo

pi ck- up surface (32sacBmgnt;:for the exchange of cargo with a front

R, and R, are each independently branched alkyl of about
3 to about 6 carbon atoms, -~CN, halo, -SR, -CFj;,
heterocyclic, or heteroaryl;

R;, R, and R; are each independently alkyl, -H, -CN,
-OR, —-CHO, ~COOH, -NHCOCH,;, -SR, -CF;, —CH=CHCOOH,
~NHCO (CH,) ,CO0H, heterocyclic or heteroaryl;

each R, is independently alkyl, -CN, halo, -OR, -CHO,
~NRR, -NO,, ~NHCOCH;, -SR, =-CF;, ~CH=CHCOOH,
-NHCO (CH,),CO0H, heterocyclic, heteroaryl or

o-
i
o NT=o0
H
—S
I
o

3. A pharmaceutical composition for inhibiting
cell proliferation in a patient suffering from such
disorder comprising, in admixture with a
pharmaceutically acceptable carrier, a pharmaceutically

effective amount of a compound according to Claim 2.
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one (26 or 28) of the hoist units (26, 28), is displaceable in a

forward direction between a transfer position (see for e Figure
3a) and a front operating position (see for exanpl e Hiﬂm%ﬂp Um&”m
©

for the exchange of cargo with a rear one (28 or 26)
units (26, 28), is displaceable in a backward direction between the
transfer position and a rear oper at i¥¥g position. 19. Cargo | oading

crane, in particular container Ioadingyérane .acgorgin%itg any one of
claims 1 to 18, 4. A compound acedriiRg FA Thai™i Ae¥PPARIPEr unit (32)
has at |east two cargo pick-up regions (320, 32u) with a cargo pick-up
surface (389, 38u) i (nst 3 M 00 Gkg UP 4201 ons
(320, 32u) ar ?aPFaﬁg§dmg%g%%%%dggﬁﬁﬁgg:gb t%éﬁ'gggﬁfg# t eﬁ?%? can
cooperate with eact2 df, theohof satemé i sot 28, 928prf dp~nREbered HICYFAF of
cargo (22) fromthea{&?isfi i §Sc188ing8l-LONL N8 or s 6@bEe,Pisekdup i face
(380, 38u) and for the recel pt of cargo ) £22% b¥ th% h%l%% units (26,
28) fromthe cargo %p%ko%%lly substituted with ohe to abou ree

groups, said Ry, substituents having no common

points of attachment to said ring;

R, and Rs are each independently branched lower alkyl
of about 3 to about 4 carbon atoms or halo;

R, R; and Ry are each independently -H lower alkyl of
about 2 to about 4 carbon atoms or halo; and

each Ry, is independently lower alkyl, halo, lower

alkoxy, -OH or

-0

5. A compound according to Claim 4 of the

formula
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surface (380, 38u) (below, briefly: cargo exchange wth hoi st uni ts).
20. Cargo loading crane, in particular container |oading crﬁmnnllm“uumum
according to claim19, )characterized in that at least o iigol
pi ck-up regi ons has an'operating device (36; 136; 236; 336)° by nmeané

of which the cargo pick-up surface (380, 38u; 138u; 238u; 338u), for

t he exchange of cargo wth a front one of, .t he hoi st units, is
di spl aceable in a forward direction (W between a transfer position

(see for exanple Figgur e p3&)oniffhrl fdUraing QPUEBL1M0s PPseisPR: (see for
exanpl e Figure 3b) and, for the exchange of cargo with a rear one of

the hoist units, | di spl.aceabpl e i ackward directiopn (L) between
the transfer R an%o%ﬁ B%6n S a”%a‘?e'&g‘@?qﬁﬁ ﬁfga i’t"?%?l’?cpié{l]! Car go
| oadi ng crane, in fdacbutiylar seaHRItheY dwathingtEl ane, according to

claim19 or 20, characterized in that the operating device (36; 136)

has at | east one extensible elenent (34; 134) with a base part (34a)
Rs, R, and R; are each independently -H, halo, ethyl,

n-propyl, isopropyl, n-butyl, isobutyl, sec-~butyl
or t-butyl; and

there are no Ry substituents.

7. A compound according to Claim 6 which is 2-
(3,85~dichlorophenyl)~3-{3-pyridyl)-2-propenenitrile.

8. A method for inhibiting cell proliferation in a
patient suffering from such disorder comprising
administering to said patient a pharmaceutically
effective amount of a compound according to Claim 2.

9. A method for the treatment of psoriasis in a
patient suffering from such disorder comprising
administering to said patient a composition according
to Claim 3.

10. A method for the treatment of atherosclerosis
in a patient suffering from such disorder comprising
administering to said patient a composition according
to Claim 3.

This Sheet Has Been Replaced
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58 fastened to the transfer unit (32; 132) and at |east one

tel escopirng part (34b, 34c) telescoping relative to the base part
(34a) and displaceable in forward direction (W and backwar d
direction (L). 22. Cargo |loading crane, 4gn-particular container |oading
crane, according to claim 21, characterized in that the cargo
pi ck-up surface (38u, 380) is formed of a surface (34cl) of the

t el escopi ng pardTY{RAC)SUBSTITUNIER MGNGYY T IINANIE BICWEIET HETRROARYIZ 3.
Cargo | oadi ng cCroMBEQUNDS WHICK UINHIRTN { BEN RECERTDM JIXRGSENE KINASE cor di ng

to claim19 or 21. characterized in that the operating device (236;
336) has a pl atform (2428860 oditite | STS@pafireof novi ng out on
rails (244; 344) projecting fromthe pick-up region (232u; 332u) in

forward direction (W and backward direction (L). 24. Cargo |oading
crane, in particuIaMetbnﬂainérihhaaﬁmgngr@ndl prolideomtdiony i !l ai m 23,

charact ori zed bactbat LR eBLARGORTS TR el Itfibal Aty tne (2422)

whi ch, by neans o roI ers astened thereto,
nmovi ng out on PhRedr §FV§Y@Z§M}’StMP[t@dt hetexogayl COWW@JW@@H&&H?%U)
is formed of anRedPPORYr§Ur h26apOofist BEmonocyclic ring with 1 or 2

heteroatoms, or a bicyclic ring with 1 to about 4
heteroatoms, said compound optionally substituted or
polysubstituted, with the proviso that when said ring
is polysubstituted, the substituents do not have a
common point of attachment to said ring, and those
compounds wheréin no éubstituent on the heteroaryl
group is a carboxy group or an ester group, and

pharmaceutical compositions comprising such compounds.

"  Has Been Replaced P Sy T
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fixed plate (242a) running horizontally. 25. Cargo |oading crar | SAEET
particul.ar container |oading crane, according to clain123,ﬂ?PLA6tMENTbHEE!
characterized in that the platformis formed of an endl ess bel t

(346¢), drawn about a gui de nenber (346b), which by neans

59 of roller elenents (346b) is capable of aning out on the

rails (344), while the cargaf pi ck-up surfaceé (338u) Ts forned — of an_ﬂ_”“m
upper part of the endless bgft (346c¢c) runni#g hﬂrlzontahty : '
Cargo loading crane, in particular container |oading crane, '{' accordlng

to any one of clainms 20 to 2p, characterized in-that th mgb gxﬂh

pi ck-up regions (380, 38u; 1380, 138u; 238u; 338u) are*arr ey ole?
above the other, while at |east the Iowghwﬁargo pi ck- upiréglon (38u;
138u; 238u; 338u), preferably both cargo pICk up reglons has an )

operating device (36; 136; 236; 336). 27. Cargo |oading cranes— R — o .

particul ar container |oading crane, 1

STYRYL-SUBSTITUTED HETEROARYL COMPOUNDS WHICH INHIBIT
EGF RECEPTOR TYROSINE KINASE

[4

FIELD OF THE INVENTION

This invention relates to the inhibition of cell
proliferation. More specifically, this invention
relates to the use of styryl-substituted monocyclic and
bicyclic heteroaryl compounds in inhibiting cell
proliferation, including compounds which are useful
protein tyrosine kinase (PTK) inhibitors.

Normal cellular reproduction is believed to be _
triggered by the exposure of the cellular substrate to
one or more growth factors, examples of which are
insulin, epidermal growth factor (EGF) and platelet-
derived growth factor (PDGF). Such growth factors are
typically specific for corresponding growth factor
receptors which are imbedded in and which penetrate
through the cellular membrane. The initiation of
cellular reproduction is believed to occur when a
growth factor binds to the corresponding receptor on
the external surface of the cellular membrane. This



according to claim19, characterized in that the two cargo pick-up
surfaces are fixed relative to the assigned cargo pick-up regions

(454) and, transfer unit (432), are caqungQthowmtty
SW ngi ng about mw MI m ng substantially horizontally, whi |
mai nt.ai ni ng th Iatlve 59 the transfer unit (432).

28. Cargo l|loading crane, in particular~container |oading crane,

according to claim19, characterized in that the two cargo pick-up
surfaces are ~arranged fixed on a substantially horizontal turntable
(556). capabhﬁaﬁ£ rotation about a shaft (S) running substantlally
vertlcally 60 29 (Cargo- Ioadlng
crane, in particylar £0RbALRERG! 82dkRe EbaRala according! to any one of
clains 1 to 17, characterized in that the transfer unit (83&Yﬁh@$ ‘a39
cargo plck up region (832s) and in tRgt\& % the h0|st unlts :

wherein:

R is alkyl, -H or aralkyl;

R; is a S5~ to 7-membered monocyclic aryl ring including 1
or 2 N, O or S atoms, or an 8- to 12-membered
bicyeclic aryl ring including 1 to 4 N, O or S atoms,
said ring optionally substituted with one to three
Res groups, said Ry substituents having no common

points of attachment to said ring:

R, and Rg are each independently branched alkyl of 3 to 6
carbon atoms, -CN, halo, -~SR, -CFs;, heterocyclic, or

hetercaryl:;

Rs, Rs and Rg; are each independently alkyl, -H, -CN, -OR,
~-CHO, ~COQOH, ~NHCOCH;:, -SSR, ~CF3, ~-CH=CHCOOQH,
~NHCO (CH;) ,C00H, heterocyclic, or hetercaryl;

with the provisos that at least two of Rs, Rs, Rs, R» and
Rs are not -H, and R«, Rs or Rs cannot be ~-OR when R, or Re
is -CR; and

each Rs is independently alkyl, -~CN, halo, -OR, -CHO,
~NRR, ~NOa, ~NHCOCH;, ~-SR, -CF3, ~CH=CHCOOH,



(826, 828) i's assigned at |east mo hoi sting gears (826bl, 826b2,

828b1l, 828b2) with car w\\%\ ans (826c¢cl, 826c2, 828c1l, 828c2)
assigned in each mﬁ\é“ ch each (826bl, 828b1 an¢:BReAIENT SHEET
828b2) can cooper t*he cargo pi ck-up region (832s) for the
delivery of cargo (822).to the cargo pi ck-up surface (838) and for the
recei pt of cargo (822) from the car@® pick-up surface (838)..

regardl ess of whether the ot her hoi sting gear concerned (826b2 828b2

and 826bl, 828b1l) assigned to the sanme hoist unit (826, 828) has L
pi cked up cargo ~NHCOEEE) #30GHt hetgrocyskigy Ihet@neprtlams | ni PArd bsylggg |
cont ai ner | oadi ng crane, NO according to any one of claims 1 to |

characterized int " transfer unit (32) is designed ' displ. acea,bl-e-ml
in the di rect-r-oS sfer (WL). 31. Cargo |loading crane, L
particul ar contai ne ad| ng crane, according to clainms 36;

“Characterized in that the tran r unit (32) is displaceable in the
direction of transfer (WL) on a transport track (30a, 30b) runni ng
between the long ends of the crane bridge (16). 32. Cargo |oading crane,
in particul aR: cond &Rneroderdrimanany ase,~CH,CH,—- ACeCHAHIgH 0 ey Dreroing! ai ms

11to 29, f_rom Ri, ~-CONH-.

2. A compound according to Claim 1 wherein:

R: is a 6-membered monocyclic acyl ring including 1 or 2
N, O or § atoms, or a 9- to 10~membered bicyclic
aryl ring including 1 to 4 N, O or S atoms, said
ring optionall'y substituted with one to three Ry
groups, said Ry substituents having nco common points
cof attachment to said ring;

R and Rs are each independently branched alkyl of 3 to 4
carbon atoms or halq; |

Rs, R» and Rs are each independently ~H, alkyl of 2 to 4
carbon atoms or halo; and

each Rs is J,ndepe'ldently alkyl halo, alkoxy, -0OH or
NO,

3. A compound according to Claim 2 of the formula




characterized in that the transfer unit (732)_is .designed._. . _
nondi spl aceabl e in the directi on of transferj{WL). ‘33; Car: go | oadi ng

crane, in parti c d| ng crane} P accor ding torﬁlP?A@E@@m SHEET
characterized in iﬁ;‘!ﬂma aljﬂ unit is arranged.fixed td : he crane
bridge. 34. Carg I I n partlcuLai cdn?al nét: Ioadl ng crane
according to claim 32, characterl Z8d ih that the transfer unit (732)

i s arranged nmovabl e, on a foundation (.712) supporting the cargo

| oading - crane (710), in a direction ruhni-ng-substantially orthogonal

to the direction of transfer (W L) 35. Cargo | oading crane, in

particul ar cgnt | ng o di 8! ahM=38im 2.
characterj z&& i*f ﬁuﬁihtﬂ“t 'h str sf er' ur'ift 17%% él% %%ﬁ%e anl xed on a
foundation (712) supporting the cargo |oading crane (710). -

‘ : 4. A compound according to Claim 3 wherein:

Ry and Rg are each independently halc, isopropyl,
isobixtyl, sec~-butyl or t-butyl;

Rs, Rr and Rs are each independently -H, halo, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl or
t-butyl; and

there are no Ry substituents.

5. A compound according to Claim 1 which is 2~(3,5-
dichlorcophenyl) -3~ (3-pyridyl) -2-propenenitrile.

g, A pharmaceutical composition comprising in
admixture with a pharmaceutically acceptable carrier, a
pharmaceutically effective amount of a compound according
to Claim 1.

7. Use of a compound of formula

wherein:

R is alkyl, -H or aralkyl;



36. Met hod for the transport of cargo (22) between two  Cango. set -
down regions (18, 68) at a distance spaced apart horlzontally

. wherein in both car glons (18, 168) the cargo (22) S
lifted and in e ‘m&@g ported by at |&asf78ne"9 :  rEm@GEMENK-SHEET
and transport sy sbekonyjing to the first of the cargo

set -down regi ons 18 68) along a first éartlal " track and by at |east

one cargo. pi ck-up and transport system --(26). hel.onging t'o the second

of the cargo_set-do | 18, 68 Ion second track,
wher e dellve$y *?dﬁrgﬁe%g ‘membereé monocycl ék;i rin %ZlggiVé%n%a?go

pick-up and:transpger mystoeraz( @)aﬁ&xéthsewmz N%ﬁd@@i{omandr an

transport system (26) takes pl.ace ween, . the . two i.al tracks th the
use of an interne |aﬁ€61; ex t HEYShiC Eﬁﬁgaégﬁﬁ r?t?ﬁuxﬂﬁr t he

“transport of cargo o2y altwigs abr! ezastoome mio;ht&efgfaﬁpgnd seebndipgrti al

tracks a- supplenentar ve S (64,.66) is used In addition to

the respective caPBb S%@&iy %gﬁﬁﬁg YlEQSPQﬁ1G§B Gheee o8y groups,
said Ry substituents having no common points of

attachment to said ring;

Rs, Rs, Rg, Ry and R; are each independently alkyl, =-H,
-CN, halo, ~OR, -CHO, -COOH, -NRR or an N-oxide
. thereof, -NO3, -NHCOCH;, -SR, ~CF;, -CH=CHCOQH,
-NHCO (CH,) :COOH, heterocyclic, or hetercaryl;

each Ry is independently alkyl, -CN, halo, -OR, -CHO,
~COQH, -NRR or an N-oxide thereof, -NQ;, ~-NHCOCH:,
-SR, -CF;, ~-CH=CHCOOH, -NHCO(CH;),COOH, heterocyclic,
hetercaryl or

NO,
—o 7

or a pharmaceutically acceptable salt thereof,

for the preparation of a pharmaceutical composition
for inhibiting cell proliferation in a patient suffering
from such disorder.

8. Use of a compound according to c¢laim 1 for the
preparation of a pharmaceutical composition for
inhibiting cell proliferation in a patient suffering from
such disorder.

9. Use of a compound according of claim 1 for the
preparation of a pharmaceutical composition for treating
psoriasis in a patient suffering from such disorder.
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10. Use of a compound according of claim 1 for the

preparation of a pharmaceutical composition for treating
atherosclerosis in a patient suffering from such
disorder. |
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STYRYL-SUBSTITUTED HETEROARYL COMPOUNDS WHICH
INHIBIT EGF RECEPTOR TYROSINE KINASE

ABSTRACT OF THE DISCLOSURE

Methods of inhibiting cell proliferation in a
patient suffering from such disorder comprising the use
of a styryl-substituted heteroaryl compound wherein the
heterocaryl group is a monocyclic ring with 1 or 2
heteroatoms, or a bicyclic ring with 1 to about 4

hetercatoms, said compound optionally substituted or

polysubstituted, with the proviso that when said ring
is polysubstituted, the substituents do not have a
common point of attachment to said ring, and those
compounds wheréin no substituent on the heterocaryl
group 1is a carboxy group or an ester group, and

pharmaceutical compositions comprising such compounds.
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