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Gastr'i'h and the CCK’s are structurally-related neuropeptides
“Which exist in gastrointestinal tissue and in the CNS (see

10 Mutt V., _G_a@troint;estinaL Hormones, Glass G.B.J., ed., Raven
N Press, N.Y., p 169 and Nisson G., ibid, p. 127).

“Gastrin is .one of the three primary stimulants of gastric
acid secretion. Several forms of gastrin are found
‘15 including 34-, 17-, and 1l4-amino acid species with the
minimum active fragment being the C-terminal tetrapeptide
(TrpMetAspPhe-NH,) which is reported in the literature to
have full pharmacological activity (see Tracey H.J. and
Gregory R.A., Nature (London), 1964, 204, 935). Much effort
20 has been devoted to the synthesis of analogues of this
tetrapeptide (and the N-protected derivative Boc-
TrpMetAspPhe-NH,) in an attempt to elucidate the
relationship between structure and activity.

25 Natural cholecystokinin is a 33 amino acid peptide (CCK-33),
the C-terminal 5 amino acids of which are identical to those
of gastrin. Also found naturally is the C-terminal
octapeptide (CCK-8) of CCK-33.

30 The cholecystokinins ‘are reported to be important in the
regulatibn of appetite. They stimulate intestinal motility,
gall bladder contraction, pancreatic enzyme secretion, and
are known to have a trophic actionj on the pancreas. They
also inhibit gastric emptying and have various effects in

35 the,CNS. ‘

Compéunds which bind to cholecystokinin and/or gastfin

receptors are important because of their potential
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tetrapeptide dkgghsgahmagkapted derivative Boc-
Tr pMet AspPhe- NH[err t enpt to elucidate the relationship
between structure ﬂlmmmw Iﬁf Natura chol ecystokinin is a 33 anm no

acid peptide (CCK nal 5 a I no aci ds of which are identica

-to those of  gastrin. Also found naturally |s the C—tern1na|
oct apepti de

33. 30 Th chole st o} ri{ed be
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motility, gaII bl adder contracti on, pancreatlc enzyne secretion, and are
known to havg @ i ¢ eact.i r : éﬂﬁ%ﬂi ag Qlc
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their potendfalgastrin-related disorders, gastrointestinal ulcers,
Zollinger-Ellison syndrome, antral G cell hyperplasia and
other conditions in which lowered gastrin activity is
desirable. The hormone has also been shown to have a
trophic action on cells and so an antagonist may be expected
10 to be useful in the treatment of cancers, particularly in
" the stomach and the colon.

Possible therapeutic uses for cholecystokinin antagonists
include the control of appetite disorders such as anorexia
15 nervosa, and the treatment of pancreatic inflammation,
biliary tract disease and various psychiatric disorders.
Other possible uses are in the potentiation of opiate (e.g.
morphine) analgesia, and in the treatment' of cancers,
especially of the pancreas. Moreover, ligands for
20 cholecystokinin receptors in the brain (so-called CCK,
receptors) have been claimed to possess anxiolytic activity.

According to the present invention,_ there are provided
compounds of the formula |

8

(RL)

(1a) Ry () (Ic)

25 . .
wherein A represents a bicyclic group (meaning a group

having two fused rings, in which the atoms which are common
. to the two rings are joined by a single or mﬁltiple bond) ,
W and X replacing hydrogen on adjacent atoms (most usually
30 adjacent carbon atoms), or A is a group of the formula
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in which W and X repiace hydrogen on adjacent carbon atoms,

5 m is from 0 to 6, provided that m is not more than 2 unless
R' is exclusively halo,

R! is halo, amino, amidino, nitro, cyano, hydroxy,
_ sulphamoyl, hydroxysulphonyl, carboxy, esterified carboxy,
10 amidated carboxy, tetrazolyl, C, to Cy alkyl (particularly
C, to C¢ alkyl), aryl, substituted aryl., ¢, to Cq
hydroxyalkyl, ¢, to C¢ haloalkyl, C, to C, alkoxy, C, to Cs
alkylcarboxyamino, HON=C-, R%*-S0,-NH-, R?'-S0,-NH-CO-,
R¥-CO-, . R¥-CO-NH-, ‘R¥-CO-NH-SO,-, R¥-CO-NH-SO- or
15 R?»*-NH-S0,-, wherein R? is H (except when R?’ is attached to
a sulphur atom), C, to C¢ alkyl, C, to C; haloalkyl, aryl or
substituted aryl, and R*® is H, C, to C¢ alkyl, C; to Cg
haloalkyl, aryl, substituted aryl, -OH or -CN (each R!
group, when m is 2 or more, being independently selected

20 from the foregoing),

K represents -0-, -S-, -CH,-, -N{(R?)- or -N(COR?)-, in which
R? is H or C, to C, alkyl,

25 W is a carbonyl, sulphonyl'or sulphinyl group, and X is a
carbonyl, sulphonyl or sulphinyl group, provided that at
least one of W and X contains carbonyl,

_ Y is R}*-N(RY)- or ﬁ"—o- (wherein R} is H or C, to Ciy
30 hydrocarbyl, one or more hydrogen atoms of the hydrocérbyl
moiety optionally being replaced by halogen atoms, and up
to two carbon atoms. of the hydrocarbyl moiety optionally
being replaced by-a'nitrogen, oxygen or sulphur atom, R*
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" nmor phine) anal gesia, and in the treatnent of cancers, especially of the
pancr eas. Moreover, ligands for 20 chol ecystokinin receptors in the
brain (so-called CCK[err] receptors) have been clained to possess
anxi ol ytic activity. According to the predent invention, there are provided
conpounds of the formula [err] 25 wherein A represents a bicyclic group
(meani ng a group_having two . fused rings, in which {he atons which ar
common to t helfubs rFAdssafBIF8FaERYy N8 RYl BOKE EMEFPHFQ BGHHF,O&IEHE X
repl aci ng hydhggencarbyd) asehecgaopuicalis; Peidgi vedlaregt Oty bblogen
formia — [egehnkn whiehoWand.& d£pas bl Q0o v ngHaee 2B ey
optionally being replaced by a nitrogen, oxygen or sulphur .
5 atom, and R' is H, C, to C, alkyl, carboxymethyl or
esterified carboxymethyl), provided that Y does not contain

a -0-0- group, and

Z is selected from

10
i) ~-Q-R®
wherein R® is H, C, to C; alkyl, phenyl, substituted
phenyl, benzyl or substituted benzyl;
15 ii)
Q
|

—N-—H

wherein Q is H, C, to Cs hydrocarbyl, or -R®-U, wherein R®
is a bond or C, to Cs (eg. C, to C,) alkylene and
U 1is aryl, substituted aryl, heterocyclic,
20 substituted heterocyclic or . cycloalkyl
(preferably cyclohexyl or cycloheptyl),
iii) .
// .

R7 RS Replaced

e T

3—C}—2
: <o

wherein a is 0 or 1 and b is from 0 to 3,
R’ is H or methyl,

R® is H or methyl; or R® is CH,= and Q' is absent; or R’
and R® are linked to form a 3- to 7-membered ring,
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5 Mmis fromO to 6, provided that mis not nore than 2 uESJ§§ ?eArf Qsl 74
exclMsively halo, Rerr] is halo, am no, amdino, nitro, cyano, hydroxy,
sul phamoyl, hydroxysul phonyl, carboxy, esterified carboxy, 10 am dat ed
-catboxy, tetrazolyl, (Jerr] to (Jerr] alkyl (particularly Clerr] to
CJerr] alkyl), aryl, substituted aryP, Cerr] to Jerr]
hydr oxyal kyl , Cerr] to Cerr] haloalkyl Cerr] to (err] al koxy, (err]
to CJerr] al kylgarboxyam no, g rr]-SQerr]-NH,
Rlerr]-Sq err] BNHEE, ‘P{‘@r?f @OtO clz'{é‘ty Oé'é leneR[err] CO-NH-STerr] -
Rl err] - CO NH SO or 15 Rlerr]-NHSOerr]-, wherein Rerr] is H (except
when R err] is attach hur C[err] to (Jerr] alkyl, Cferr]
to (err] haloglkl §P§/‘Foor@@d§u%t<3 and Rlerr] is H, C[err] to
Cerr] alkyl, C[err] to (Jerr] hal oal kyl, aryl substituted aryl, -OH or
-CN (each Rlerpl gLo ]%Qﬁ [ r ei_nRg_| n nk$ | @t ed
20 - fro%1the orggogﬁb réﬁw%&%ﬁ sf$g>5 g % (F?SPF et E%ﬁ???f or
-N(COR[ err]) -, (whexgioh B @nd R% arerasg] éﬁrf]lnted Gkove, aLk\}IS + S or
-N(R') -, in which R is as defined above for R*, and d
and e are 0 or 1, provided that d+e<2); or Q’ and R?,
together with ‘the carbon atom to which they are

10 attached, form a 3- to 7-membered ring,

Q is és defined above; or Q and R® together form a group
of the formula -(CH,)~V-(CH,)4- wherein V is -S-, -S(0)~-,
-5{0),-, -CH,-, -CHOH- or -C(O)~-, £ is from 0 to 2 and g

15 is from 0 to 3; or, when Q' is -R%-U and U is an aromatic
group, Q may additionally represent a methylene link to
U, which link is ortho to the R® link to U,

T is H, cyano, C, to C, alkyl, -CH,0H, carboxy, esterified
20 carboxy, amidated carboxy or tetrazolyl; or '

iv) : ,#//‘””’//”’,’f;

\ace

S5 “\\i‘i\\\\\\\\\\\\\\\\\\\\\

wherein R® and RS 'ar_e as defined above, R'' is as defined
25 above for RY, and R!? and R are independently a
bond or C, to C, alkylene, provided that R'? and
R13 together prov:.de from 2 to 4 carbon atoms in
the ring,

30 and pharmaceutically acceptable salts thereof.
Certain compounds of the invention exist in various

regioisomeric, enantiomeric, tautomeric and diastereomeric
forms. It will be understood that the invention comprehends
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- 25 Wis a carbonyl, fﬂl hoggl or_sul phinyl group, and X is a carbonyl,
sul phonyl or sul phi nyl Nwsvah dt hat at |east one of Wand X

cont ai ns carbonyl,,Y'isI ’ ])- or Rlerr]-O (wherein Rerr] is
Hor Cerr] to CJerr] 3 . onebor nore hydrogen atons of the
hydr ocar byl noiety optionally being replaced by hal ogen atons, and up to
two carbon atoms of- the hydrocarbyl  noiety optionally being replaced by a
ni trogen, oxyded®ordstEPREnt at GRYIRLEPTELS, 4enantiefersio tpEEPmers and
hydrocarbyl, ofitagtefbfebydriogeisaiarsdd ERemhysHagaokterdDi 86Y well as
optionally beiqgﬁ%eglaced by hal ogen atons, and up to two carbon atons of
t he hydrocarbﬂ? Aot ??'optionally bei ng replaced by a nitrogen, oxygen or
sul phur 5 atom and Rlerr] is H (derr] to (Jerr] alkyl, carboxynethyl
or 5

The term "hydrocarbyl®, as used herein, refers to monovalent
groups consisting of carbon and hydrogen. Hydrocarbyl
groups thus include alkyl, alkenyl, and alkynyl groups (in
both straight and branched chain forms), cycloalkyl
(including polycycloalkyl), cycloalkenyl,_and aryl groups,
10 and combinations of the foregoing, such as alkylaryl,
alkenylaryl, alkynylaryl, cycloalkylaryl, and
cycloalkenylaryl groups, :

A "carbocyclic" group, as the term is used herein, comprises

15 one or more closed chains or rings, which consist entirely
of carbon atoms. Included in such groups are alicyclic
groups (such as cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and adamantyl), groups containing both alkyl and
cycloalkyl moieties (such as adamantanemethyl), and aromatic

20 groups (such as phenyl, naphthyl, indanyl, fluorenyl,
(1,2,3,4)-tetrahydronaphthyl, indenyl and isoindenyl). The
term "aryl" is used herein to refer to aromatic carbocyclic
groups, including those mentioned above. '

25 A "heterocyclic" group comprises one or more closed chains
or rings which have at least one atom other than carbon in
the closed chain or ring. Examples include benzimidazolyl,
thienyl, furanyl, pyrrolyl, imidazolyl, pyrazolyl,
thiazolyl, isothiazolyl, oxazolyl, pyrrolidinyl, pyrrolinyl,

30 imidazolidinyl, imidazolinyl, pyrazolidinyl,
tetrahydrofuranyl, pyranyl, pyronyl, pyridyl, pyrazinyl,
pyridazinyl, piperidyl, piperazinyl, morpholinyl,
thionaphthyl, benzofuranyl, isobenzofuryl, indolyl,
oxyindolyl, isoindolyl, indazolyl, indolinyl,_?-aéaindolyl,

35 isoindazolyl, benzopyranyl, coumarinyl, isocoumarinyl,
quinolyl, isoquinolyl, naphthridinyl,' cinnolinyl,
quinazolinyl, pyridopyridyl, benzoxazinyl, quinoxadinyl,
chromenyl, chromanyl, isochromanyl and carbolinyl.
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esterlfled car boxymet hyl ), provided that Y does not contain a -0-0- group,
and*Z is selected from10 i) , [err] wherein R err]
ig H Cerr] to (Jerr] alkyl, phenyl, substituted phenyl, benzyl or

bstituted benzyl; 15 ii) [err] wherein Qis H, C[err] to Jerr]
hydrocarbyl, or -Rerr]-U, mherein.R[errT Is a bond or Jerr] to CJerr]

(eg. Cferr] to (Jerr]) alkylene and Uis aryl, substituted aryl,

heterocyclifhe 2¢erm *"halogersUbshist uhgdq h@?éfﬁocyr.@éférs td any  of
cycloalkyl referably cyclohexyl or cycloheptyl). iii) [err] whefein a
is 0 or 1 Privefr shiP¥ing, ~ bromine and iodine. ost usually,

however, halogen substituents in the compounds of the
invention are chlorine or fluorine substituents.

When reference is made herein to a "substituted" aromatic

group, the substituents will generally be from 1 to 3 1in

number (and more usually 1 or 2 in number), and generally

selected from the groups recited above for R!. However,
10 halo substituehts'may be up to 5 in number.

Preferably, m is 0. However, when m is not 0, R' is
preferably selected from halo, amino, nitro, cyano,
sulphamoyl, sulphonyl, trifluoromethyl, C, to C, alkyl,
15 hydroxy, C, to C, hydroxyalkyl, C, to C; alkoxy, C, to C,
alkylcarboxyamino, carboxy, esterified carboxy, amidated
carboxy and tetrazolyl, and more preferably from halo,
amino, nitro, cyano, sulphamoyl, C, to C; alkyl and C, to C,
alkoxy. As mentioned above, when m is 2 or more, each R!
20 group is independent of the others. ' For example, the
- compounds of the invention may include two different R!
groups.

An "esterified" carboxy group, as the term is used herein,

25 1is preferably of the form -COOR!, wherein R is C, to Cs
alkyl, phenyl, substituted phenyl, benzyl, substituted
benzyl, indanyl, or one of the following:

. This Sheet Has B
0 >< - ety
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30 Most commonly, R' is C, to C; alkyl, benzyl or substituted
benzyl, and particularly C, to Cs alkyl.

*Amidated* carboxy groups include alkoxyamido groups
(particularly C; to C; alkoxyamido groups), but are more
35 usually of the form -CONRR' wherein R' is H, ¢, to Cs



25 R7 is Hor nethyl, Rerr] is Hor nethyl; or Rerr] is CHerr]= and Q
Is absent; or Rerr] and Rlerr] are linked to forma 3- to 7-nmenbered ri ng)
Rlerr] is a bond or (Jerr] to CJerr] hydrocarbylene, Gis a bond, -CHOH or
-C(O- 5 Q is as recited above foor Q ®r .

-Rerr]- (CXC»)[err] L- (CXC»)[err] Rlerr] (wherein R[err] and R[err] are as

defi ned above N whi ch I s as defi.ne
above for F{e?+¥ an@thﬁif éﬁ%tbtk%ef 4h dgg d+<2fu 5&18P%§ﬁd
Rerr], togetbemzyithanaeRUanbonoatorlbnembfcbhéhgyoaps jast reatitachddr
forma 3- to gwsmenbered ring, Qis as defined above; or Q and R err]

together forma'group of the formula -(CH err])[err]-V- (CHerr])[err]-
wherein Vis -S, -SO)-

5 In the case of the group T, preferred amidated carboxy
groups take the form -CONR'R'®* (wherein R'S and R!® are as
defined above) or

g17

——C—N=—4CHj ) y—C—C—J

ll '1_5 1'218 S

10 wherein R!® is as defined above, R'Y and R'® are independently
H or methyl, or R and R' (together with the carbon atom to
which they are attached) form a 3- to 7-membered carbocyclic
group, J is -OH, -O-R' or -NHR'®, wherein R and R'® are as
defined above, and x is 0 to 3.

15
When R’ and R® are linked to form a ring, such ring will
generally be saturated, and usually also carbocyclic.
Similarly, when Q’ and R® are linked to form a ring, this
will also usually be saturated and carbocyclic.

20

Exemplary carbocyclic and heterocyclic groups which may form
the group U include:

(ng)h (ng)h
¢4>
"

wherein R! is as defined above for R!, and h is from 0 to 3
25 (or up to 5 when R!? is exclusively halo), and.

, / \ _ This Sheet Has Been Replaced _
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wherein P is H or -COOR?®, in which R?* is as defined above
for RS,

_AR1%),

N
I
H




| PeT/GB R4 /017
-S (O, [err] -CHerr]-, -CHOH or -C(O-, f isfromOto 2 and g 15
S from0t03 or, when Q is -Rerr]-Uand Uis an aromatic group, Q may
additionally represent a nethylene link to U which link is ortho to the

Rlerr] link to U, Tis H cyano, (Jerr] togCferr] alkyl, -CHerr
carboxy, esterified 20 car boxy, am dated carboxy or azol &@IV)
[err] mherein Rlerr] and R err] are as defined above, r& flned

25 pg)oy@efgfaﬁigrr.}m anth Reergd and R[err]T‘a? Iy a
bond or C[err] to (err] yl ene, provided that R12 an - _
provide from2 to 4 carbon atons in the ring, 30 and pha caIIy
acceptabl e salts thereof. Certain congpeunds I nvention exist in
various regioisoneric, enantiomeric, tjautoner c and dlastereonerlc forns.

It will be understood that the i nveRrtNNCIO @hds

(fﬂz)j
T

_wherein i is from 0 to 4, j is from 0 to 3, R? and R*? are

independently H or methyl, or R¥ and R® together form a

5 group of the formula -(CH,),-V’'-CH,- (wherein V’ is -CH,-,

~-CHOH~- or -C(0O)-, and k is 0 to 2). Most commonly, 1 is O
or 1 and j is 0 to 2.

When W is sulphinyl, Y is preferably R!-NH-.

10
Preferably, R! is C4 to C; straight or branched chain alkyl,
or R»-(CH,),-, wherein R?®*® is selected from phenyl,
“l-naphthyl, 2-naphthyl, indolyl, norbornyl, adamantyl,
cyclohexyl or cycloheptyl, and p is from 0 to 3.
15 _ '
Favoured bicyclic groups to form A in formula (Ia) above
include
D\ Dﬁ_ D\D’
(R} (Rh)p (RL),
2P’ F
D ) :
r24
1
E . N
N 1 = \p24
(RL)p, M (R*) NR (Rl
/ ~
F - N
- K24
and (R1)py
F

wherein R* is H, C, to C, alkyl or R*®-CO-

20 R¥® is Hor C, to C, (eg. C, to C;) alkyl
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6 the different regioi sonmers, enantioners, tautomers and diastereoners in
I solation fromeach other, as well as mxtures. 5 The term "hydrocarbyl"
as used herein, refers to nonoval ent groups consisting of carbon and
hydrogen.  Hydrocarbyl groups thus includg al kyl, al kenyl, . and al kynyl
groups. (in both straight and branched chain forns), cycloalkyl
(i ncl udi ng pol ycycl oal kyl ), cycl oal kenyl, and aryl groups, 10 and

cFrkrbl n?tlolns of DhQFBOPEQQkQQanE'é@)@n@éEr&'l | Iitlrwd alixuwmléwb (R?** being
al kynyl ary yclo r and cycl.oa ar ou

"car bocyclic" grguB gs‘%hghtéFHY}s Bgeé héPef seg %95 éelguaﬁghEraﬁﬁpe
cl osed chai ns orisi pgsitilvedly chiedgddlentirely

5 E is -CH= or -N=

. M is -CR*=, -N= or -C(NR*R?»*)= (wherein R** and R* are as
defined above), and

10 F is -0-, -S-, -CH,- or -NR¥*- (wherein R?* is as defined
above) .

Preferably, the compounds of the invention are of the

formula:
. _ w——
W—2 W—=z2 N Z
[;;;;Iz:zj -
'(Rhm L ®RLg N
(Rl)m X —Y XY l|§32 X—Y

15
(wherein W and X are attached to adjacent carbon atoms; R*?

is H, C, to C, alkyl or C, to C, alkylcarboxy; and L’ is
-NR*-, -0- or -S-),

(s oy

« XX
e T e
(RY)yp

20 Also preferred are compounds in which

-X-Y is -CONR’R* (R’ and R‘ being as defined above), and

-W-2 is
" This Sheet Has Been R

: l Ill!lll i I IHI
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of éarbon at ons. I ncl uded in such groups are aI|cycl|c~gL@ups*€sueh—as~——”

and aromatic 20 groups (such as phenyl, naphthyl, |ndanyl

(1,2, 3,4)-tetrahydronapht hyl, indenyl ah& isoindenyl)

used herein to refer to aromatic carbocyclic groups, includlng those
menti oned above. 25 A "heterocyclic" group conprises one or nore closed
chains or rings which have at | east one atom other than carbon in the
cl osed chai'n or ring. Exanples hng?w%p Renzi m dazol yl, thienyl, furanyl
pyrrolyl, I m dazol yl , py "azp it hijazol yl , | azol yl, oxazolyl,
pyrrolldlnyl pyrrollnyl, 36C—+ di0H2) ¢ |n1dazoI|nyI
pyrazolidinyl, tetrahydrofuranyl, pyranyl, pyronys=/pyridyl, pyra2|nyl
pyri dazi nyl, pi peridyl, pi per |nyI, mor phpl i nyl , thlonaphthyl
benzof uranyl , | sobenzof uryl, I ndol yl ,

cyclbpropyl, cyclobutyl, cyclopentyl, cyclohexyl and adanant ou Slmxd
cont ai ni ng both al kyl and cycl oal kyl noieties (such as ad: aﬁ

(wherein R?®, R and R are independently H or C, to C,
alkyl; U’ is an (optionally substituted) aromatic group;
n is 1 or 2; Y is -CO,H, tetrazolyl, esterified carboxy,
5 amidated carboxy, RY-S0,-NH-, R?’-S0.-NH-CO-, R?'-CO-,
R¥-CO-NH-, R*-CO-NH-S80,-, R*-CO-NH-SO- or R?®-NH-SO,- (RY
and R?*® being as defined above), each Y being independently
selected from the foregoing when n is 2; and c is from 0
to 2).
10 ' | | .
Compounds according to the present invention in which W is
a carbonyl group, X is carbonyl or sulphonyl, and Z is OH
may conveniently be made by reacting a compound of the
formula YH (ie. either an alcohol or an amine) with a
15 compound of the formula '

0O

A (1)

B
N
X

wherein B represents

— c1
;::Ei: - c1
(RL)

(Rl)m

Z ]
or (Rl)g l
x

K

If YH is an amine, the reaction is suitably carried out in
20 a solvent such as THF in the presence of a base such as
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oxyi ndol yl, isoindolyl, indazolyl, indolinyl, 7-azaindolyl, 35

| soi ndazol yl, benzopyranyl, coumarinyl, isocoumarinyl, quinolyl,

i soqui nol yl, napht hri di nyl, ci-nnol i nyl , quinazolinyl, pyridopyridyl,
benzoxazi nyl, qui noxadi nyl,, chronmenyl, chidmanyl, isochromanyl and

car bol i nyl . 7 The term "hal ogen", as used herein, refers to any of
fluorine, <chlorine, bromne and iodine. Most usually however, hal ogen

subst i t uent s DMAR he I€oMHoisdanoal €@BOL nviEhei beaak toRNNRY | PR ENdYHed ni

substltuentsng gk T& S pOGEc b8 PBEBeDBBEQLB 1O a "substituted" aromatic
group, the substituents wll generally be from1 to 3 in nunber (and nore

usually 1 or 2 in nunber), and generally
Compounds in which Z is other than OH may of course be made

5 from the acid compound

: I_,_I'hx_s Sheet Has Been Rep

_f%lf-llllllllllllHMllllIlll < I

by conventional esterification or amidation reactions on

suitably protected derivatives. Suitable amidation methods
are described in detail in "The Peptides, Vol. 1", Gross and
10 Meinenhofer, Eds., Academic Press, N.Y., 1979. These
include the carbodiimide method (using, for example, 1,3-
dicyclohexylcarbodiimide (DCC] or l-(3-dimethylaminobropyl)—
3J-ethylcarbodiimide hydrochloride (EDCI], and optionally an
additive such as l-hydroxybenzotriazole [HOBT]) to prevent
15 racemization), the azide method, the mixed anhydride method,
the symmetrical anhydride method, the acid chloride method,
the acid bromide method, the use of bis (2-oxo-3-
oxazolidinyl) phosphiniclchloride {BOP-Cl]}, the use of PyBOP
or PyBrOP, the use of the isopropenylsuccinimido carbonate
20 method and the active ester method (using, for example,
N-hydroxysuccinimide esters, 4-nitrophenyl esters or
2,4,5-trichlorophenol esters). The coupling reactions are
generally conducted under an inert atmosphere, such as an
atmosphere of nitrogen or argon. Suitable solvents for the
25 reactants include methylene chloride, tetrahydrofuran [THF],
dimethoxyethane [DME] and dimethylformamide [DMF].

Bisamides according to the present invention may
alternatively be prepared by reacting a compound of formula

30 (II) with a suitablY'protected derivative of ZH, followed by
conventional amidation as described above.

 An analogous procedure may also be used as the basis for
preparing the compounds of the invention in which W 1is
35 sulphonyl and Y is R}-O-, as depicted in reaction scheme A
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selected. fromthe groups recited above for R err]. However, 10 halo
substituents may be up to 5 in nunber. Preferably, mis 0. However, when
mis not 0, Rerr] is preferably selected from halo, amno, nitro,

cyéno, sul phanoyl, sul phonyl, trifluoro hyl, Clerr] to (err] arkyl, 15
hydroxy, Clerr] to (Jerr] hydroxyal kyl, err] to C[err] -g},slgggeyHas(ﬂegm lade@:

C err] al kylcar boxyam' no, carboxy, esterified carboxy,. nd
tetrazolyl wyore preferably from halo, am no, nitro, CMB mﬂu mmp
Cerr] to CFerr] ‘al kyl ‘and CJerr] to (Jerr] al koxy. As;

when mis 2 or nore, each Rlerr] 20 group is mdependént of the others.
For exanple, the conpounds of tReachient iIsdhdi@ A ncl ude two different
Rlerr] groups. An "esterified" carboxy group, as the termis used herein,
25 is preferably of the form-COORerr], wherein Rerr] is (err] to
Clerr] alkyl, gheny , substituted phenyl, benzyl, substituted benzyl,

i ndanyl, or one\\OV the fol | ow ngso:;R

/ \ ROH B/ _ B/ SO3R B/ SO3H
Y NcooH \coon3 Ncoor3
) ' .

In this case, the rﬁixed anhydride (IV) is opened with an
alcohol such as benzyl alcohol (represented as ROH), so that
the product is the corresponding sulphonyl ester (V). The
free carboxylic acid 'group of this sulphonyl ester may then

5 be esterified by conventional methods, followed by
hydrogenolysis of ‘the product (VI) to yield the desired
sulphonic acid carboxylic ester (VII).

The compounds of the invention in which W is sulphonyl and

10 Y is R’-NH- may be prepared by analogous means, in which
compound (V) is amidated (rather than esterified) prior to
hydrogenolysis. Alternatively, a process such as 1is
depicted in reaction scheme B may be employed:

15
Reaction Scheme B

O\\ /O : O\\ //O _
S 3 S SO3H
7\ R-Hal 7\ NaOMe /
B NH ————> B NR3 —— B__
Y MeOH CONHR3
o ' o} |
(VIII) (IX) (X)

In this scheme, compound (VIII) is reacted with a compound
20 of the formula R:-Hal (wherein Hal represents a halogen
atom) to form compound (IX). The N-contai_riing ring may then
be opened using an alkoxide (eg. sodium methoxide 1in
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[err] 30 Mbst commonly, Rerr] is CJerr] to (Jerr] al kyl, benzyl or
substituted benzyl, and particularly C[err] to CJerr] alkyl. "Am dated"
carboxy groups include al koxyam do groups (particularly Clerr] to (err]
al koxyam do groups), but are nore 35 usual lyyg of the form-CONR[err] R err]
wherein Rerr] is H (derr] to (Jerr] 8 al kyl, phenyl, substituted
phenyl, benzyl or substituted benzyl, and R err] is -OH or one of the

groups just remetRdndbl) Bbepibduzée rdem:am;:‘a forieurgd oup) T, preferred
am dat ed carboxy groups take the form-CONRlerr]Rerr] (wherein R err] and
Rlerr] are as defined above) or [err]

The invention therefore also provides a method of making

compounds wherein W is sulphonyl and Y is R’-NH-, said

5 method comprising the step of reacting a compound of formula
(VIII) with a compound of the formula R?}-Hal, and then
reacting the product with an alkoxide.

Compounds of the invention wherein W or X is a sulphoxide
10 group may conveniently be prepared by the route shown in
reaction scheme C:

heet Has Been Replaced Reaction Scheme C

T

SO5H.
B/"z (XITI)
o) 0 \CONHR3
I I /
B/S NH' R3Hal S NaOMe
Y Y
o) \ coote

(XI) (XII) B (XIV)
: SONHR3

Compound (XII) can then be opened both ways to give on the

one hand the sulphinamide acid alkyl ester (XIII), and on

the other the sulphinic acid amide (XIV). The free

sulphinamide acid can of course be obtained from the alkyl
5 ester (XIII) by conventional methods.

Accordingly, the invention also provides a méthod of making
compounds wherein W or X is sulphoxide, said method
comprising the step of reacting a compound of formula (XI)

10 with a compound of the formula R’-Hal, and then reacting the
product with an alkoxide. '

While reaction schemes B and C above lead to the free
sulphonic or sulphinic acid compounds, it will be
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10 wherein Rerr] is as defined above, R err] and R err] are independently
Hor  nethyl, or Rlerr] and R err] (together vaHm&MﬁeHa&kbdhmb@dnlto mhlch

they are attached) forma 3- to 7-nenbered carb - is -
-@Rerr] or -NHR err], wherein R err] ggd R[ er. ed above and
x 1s 0to 3. 15 Wien Rerr] and R err] are |link rlng, such ring

wi |l generally be saturated, and usually also carbocycllc. Simlarly, when
Q and K e gz%!&édé&‘ed tmtforehé “cf&rré § aledisuably bamide
saturated and carbocyclic. 20 Exenpl ary ocycllc and heterocycllc roups

whi ch nmay ﬂ@rrrmw‘g%@ru %cmmar%rﬁqowemrﬁem | COMROVRES
above for R®ivdntidithd itetflieds 0 10 Mo25 (W$udbly P Scobghifgersf ishe

exclusivel%dl hgdlandr[e

5 corresponding sulphonic or sulphinic acid chlorides.

suhphinic acid compounds will be via the

Pharmaceutically acceptable salts of the acidic or basic
compounds of the invention can of course be made by
conventional procedures, such as by reacting the free base

10 or acid with at least a stoiéhiometric amount of the desired
salt-forming acid or base.

The compounds of the invention can be administered by oral.

or parenteral routes, including intravenous, intramuscular,
15 intraperitoneal, subcutaneous, rectal and topical

administration. | '

For oral administration, the compounds of the invention will
generally be provided in the form of tablets or capsules or
20 as an aqueous solution or suspension.

 Tablets for oral use may include the active ingredient mixed
with pharmaceutically acceptable excipients such as inert
diluents, disintegrating agents, binding agents, lubricating
25 agents, sweetening agents, flavouring agents, colouring
agents and preservatives. Suitable inert diluents include
sodium and calcium carbonate, sodium and calcium phosphate,
. and lactose, while corn starch and alginic acid are suitable
disintegrating agents. Blndlng agents may include starch
30 and gelatin, while the lubrlcatlng agent, if present, will
generally be magnesium stearate, stearic acid or talc. If
desired, the tablets may be coated with a material such as
glyceryl monostearate or glyceryl distearate, to delay

absorption in the gastrointestinal tract.

35 '

Capsules for oral use include hard gelatin capsules in which
the active ingredient is mixed with a solid diluent, and
soft gelatin capsules wherein the active ingredient is mixed
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wherein Pis Hor -COOR[err], in which Rlerr] is as de |n g&gm \dced .
Rerr]. 9 Zis preferably -NH err], -ONeH]or |sfmm
Oto 4, j isfromOto 3, R21 and R22 arelndependent w )
Rlerr] and Rlerr] together forma 5 group of fi%e for

-(CHerr])[err]-V - CH[err] (mhereln V' is -CHerr]- C}K}+ or CXC» and
k is Oto 2). Most. ' land j is O t

sul phinyl, Yis ﬁf’é:f ?/"YFQ%@’} CNHL 's @“Fﬁ%f&@%fﬂl‘ty R?er}}q‘ﬁéddféF?ff%B or

Cerr] straight.@ﬂﬂuéwmmmd chain alkyl, or Rerr]-(CHerr])[err]-
wherein Rferr] is selected from phenyl, :

For intramuscular, intraperitoneal, subcutaneous and
5 intravenous use, the compounds of the invention will
generally be provided in sterile aqueous solutions. or
suspensions, buffered to an appropriate pH and isotonicity.
Suitable aqueous vehicles include Ringer‘s solution and
isotonic sodium chloride. Aqueous suspensions according to
10 the invention may include suspending agents such as
cellulose derivatives, sodium alginate, polyvinylF
pyrrolidone and gum tragacanth, and a wetting agent such as
lecithin. Suitable preservatives for aqueous suspensions
include ethyl and n-propyl p-hydroxybenzoate.
15
Effective doses of the compounds of the present invention
may be ascertained by conventional methods. The specific
dosage level required for any particular patient will depend
on a number of factors, including the severity of the
20 condition being treated and the weight of the patient} In
general, however, the daily dose (whether administered as a
single dose or as divided doses) will be in the range 0.001
to 5000 mg per day, and more usually from 1 to 1000 mg per
day. Expressed as dosage per unit body weight, a typical
25 dose will be between 0.01 ug/kg and S50mg/kg, eg between 10
' MHg/kg and 10 mg/kg.

The invention is now further 1llustrated by means of the
following examples.

30
Example 1 3-(l-adamantanemethylaminocarbonyl)-2-naphthoic
acid

2,3?naphthalenedicarbOXylic anhydride (198 mg, i.Ormmol) and
35 l-adamantanemethylamine (176 mg, 1.0 mmol) were dissolved in
dry THF (5 ml) and stirred at room temperature for lh. A
thick white precipitate was formed and this was isolated by
filtration and washed with ether to leave the title compound



e
1- naphtthyl ,

cycl oheptyl,

formul a (Ia) above |n
alk¥ or Rerr]-Co 2
r]

-\--r-*-“,;-'"i*,v,a,
2- naphthyl |ndoI |, nor ornyl, adamantyl, cycl oféxyl” o
and plihﬁﬂl Favoured blcycllc groups to forn1A I n
\MHmnRMH]lsH Cerr] to (Jerr]
fierr] to Cerr] (eg. C[err] to

) al kyl 10 and D are |ndepen ently - -N= or -SR26= (R2

belng H or

10

15

20

25

30 .

35

derr] %o C[err] alkyl, or Rerr] is absent and the sul phur aton1
's pos't'Ve'YzEBa&QGd%gﬁ), 'y Gt (BHEM@D)- BF12.9 (18, s), 8.3 (2H, s),

8.1 (24, t), 7.9 (1lH, s), 7.6 (2H, m), 2.9 (2H, 4), 1.9

(3H, s), 1.6 (6H, q), 1.5 (6H, s).

The material was further characterised and tested as the N-
methyl-D-glucamine salt found: C, 62.36; H, 7.77; N, 4.60.
Cyo0HeN,0s. H,O requires C, 62.48; H, 7.69; N, 4.85%

Example 2 2-(l1S-methoxycarbonyl-ethylaminocarbonyl)-3-(1-
adamantanemethylaminocarbonyl) -naphthalene

3-(1—adamantanemethylaminocarbonyl)-2—naphthoic acid (229
mg, 0.52 mmole) (the compound of example 1) and PyBOP (312
mg, 0.6 mmole) were taken up in dry dichloromethane (5 ml)
and Hunigs base (0.32 ml, 1.5 mmole) was added. The reaction
mixture was stirred under an atmosphere of dry argon for 1lh.
L-alanine methyl ester hydrochloride (80 mg, 0.6 mmole) was
added and the mixture stirred overnight. The organic layer
was washed with 5% potassium hydrogensulphate (5 ml), sodium
hydrogencarbonate (5 ml) and saturated brine (5 ml). It was
then dried, filtered and evaporated to leave the crude title
compound which was further purified by column chromatography

(silica 4% methanol and 96% dichloromethane. The title-

compound (194 mg, 67%) was isolated as a white solid, m.p.
136-8°, found: C, 69.68; H, 7.17; N, 6.04. C,H,,N,0,.H,0
requires C, 69.51; H, 7.34; N, 6.00% 'H NMR (CDCl,) & 8.0
(1H, s), 7.9 (1H, s), 7.8 (2H, m), 7.6 (3H, m), 7.0 (1H, t),
4.8 (1H, m), 3.8 (3H, s), 3.2 (2K, m}, 2.0 (3H, s), 1.8 (6H,
q), 1.6 (6H, s), 1.5 (3H, 4d).

Example 3 3-(2R-carboxypyrrolidino-carbonyl)-2-(1-
adamantanemethylaminocarbonyl)-naphthalene

a. 3-(2R-benzyloxycarbonyl-pyrrolidino-carbonyl) -2-(1~-
adamantaneme;hylaminocarbonyl)—naphthalene_

The material was made essentially as in example 2 except
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Mis -CRlerr],l -N= or QNNeH]NHrD—(Mme1NeH aMI{HH are as
defi ned above), and 10 Fis -0, -S, CH[er tHa laced wher ei n
Rlerr] is as defined above). Preferably, the conp vention are
of the fornula: [err] 15 (wherein Wand X &% att nt carbon

atons; R32 is H (err] to (err] aIkyI or. JJerr] to C[err] aIkyIcarboxy,

AL SV REE N A SIS il ey

and -WZ is substrate instead of L-alanine methyl ester hydrochloride.

b. 3-(2R-carboxy-pyrrolidino-carbonyl)-2-(1l-adamantane-
5 methylaminocarbonyl)-naphthalene

The product of step a (195 mg, 0.35 mmol) was dissolved in
THF (5 ml) and 10% palladium on charcoal (20 mg) was added.
The reaction mixture was stirred overnight under an
10 atmosphere of hydrogen and then filtered through celite and
evaporated to yield the title compound (121 mg, 76%), 'H NMR
(d®-DMSO) & 12.6 (1H, s), 8.4 (1H, t), 8.2-7.5 (6H, m), 4.3
(1H, m), 3.6-2.2 (6H, m), 2.0 (2H, m), 1.8 (3H, s), 1.5 (6H,
q), 1.4 (6H, s).
15 _
The material was further characterised and tested as the N-
methyl-D-glucamine salt found: C, 60.00; H, 7.60; N, 5.85.
CisHeoN3Oy.2.4 H,0 requires C, 60.12; H, 7.76; N, 6.00%

20 Example 4 - 2-(2S-carboxypyrrolidino-carbonyl)-3-(1-
adamantanemethylaminocarbonyl) -naphthalene

The material was prepared essentially as in example 3 except
that L-proline benzyl ester hydrochloride was used in step

25 a instead of~D-proline benzyl ester hydrochloride, 'H NMR
(a*-DMSO) & 12.6 (1H, s), 8.4 (1H, t), 8.2-7.5 (6H, m), 4.3
(1H, m), 3.6-2.2 (6H, m), 2.0 (2H, m), 1.8 (3H, s), 1.5 (6H,
q), 1.4 (6H, s).

30 The material was further characterised and tested as the N-
methyl-D-glucamine salt found: C, 61.62; H, 6.98; N, 6.09.
C35H49N309.O.45 DCM requj.res C, 61.35; H, 7.24; N, 6.05%

Example S 2-(1R- carboxyethylamlno carbonyl)— -(1-
35 adamantanemethylamlnocarbonyl)—naphthalene '

The material was prepared eséentially'as in example 3 except
that D-alanine benzyl ester hydrochloride was used in step
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[errY (wherein Rlerr], Rerr] and Rlerr] are mMdependentty—H-or

Clerr] alkyl; U is an (optionally substltuteﬁ)mﬁ&@ﬁﬁh&ﬁR&LQHP1 n '5 1 or
2; Yis -CI{err]H tetrazolyl, esterlfled car. ted carboxy,
R[err] Sgerr]- Rlerr]- SQerr] . %m " rr] CO NH-,

R[err]-CONH—SCIerr]-, R[err]-CONH—SO or R[ : r (Rerr] and

Rl err] being as defined above),

t he foregoiangwmﬁéb@ b8 B-pod ik aoér{zam OetOeR) hyaQoG@xmifﬁE algr anddt

tsBIepEgﬁ;Ient gg%gft)i %—ll?'a rﬁv\évﬁ: Zn I& g?ﬂfghé @Bea@d'ndﬁar %g%ou% of

the formul g6¥, @)e. 4eid haH, alm)a,l Qaftol (20, @dxdd)i ndg). i (3H,a 05 donpoist, of

the fornul a

5
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lenls (64, 5), 1.3 (3H, d).

‘The material was further characterised and tested as the N-

methyl-D-glucamine salt found: C, 61.52; H, 7.54; N, 6.92.
Cy3HsN;04.0.9 H,0 requires C, 61.87; H, 7.58; N, 6.56%

Example 6 2-(2S-methoxycarbonylpyrrolidino-carbonyl)-3-(1-
adamantanemethylaminocarbonyl) -naphthalene

The compound of example 4 (88 mg, 0.18 mmol) was dissolved
in diethyl ether (30 ml) and an ethereal solution of
diazomethane was added until the solution remained yellow.
Acetic acid was added to quench the reaction and the solvent
was removed by evaporation the last traces by azeotrope with
dichloromethane. "I'he. solid was dried in vacuo to leave the
title compound (61 mg; 67 %). found: C, 62.46; H, 6.55; N,
5.19. CygHyN,0,.1.22 DCM requires C, 62.77; H, 6.35; N, 4.84%
'H NMR (d®-DMSO) & 8.4 (1H, t), 8.2-7.5 (6H, m), 4.4 (1H, m),
3.7 (3H, s), 3.6-2.2 (6H, m), 2.0 (2H, m), 1.8 (3H, s), 1.5
(6H, q), 1.4 (6H, s).

each Y being independently sel'ect ed from

ng to

Example 7 2-(2R-methoxycarbonylpyrrolidino-carbonyl)-3-(1-

adamantanemethylaminocarbonyl) -naphthalene

The compound was prepared as in example 6 except that the
compound of example 3 was used as substrate instead of the
compound of example 4. found: C, 69.96; H, 7.06; N, 5.68.
CasHyN;0,.1.16 H,0 requires €, 70.30; H, 7.39; N, 5.65% 'H
NMR (d®-DMSO) § 8.4 (1H, t), 8.2-7.5 (6H, m), 4.4 (1H, m),
3.7 (3H, s), 3.6-2.2 (6H, m), 2.0 (2H, m), 1.8 (3H, s), 1.5
(6H, q), 1.4 (6H, s). '

Example 8 2- (1R-met:hoxyc‘arbonylethylamino;-carbonyl) -3-(1-
adamantanemet_hylaminocarbonyl) -naphthalene
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wherein B represents If YHis an amne, the re IIOﬂ IS suitably carrled
out in 20 a solvent such as THF in the" presen ce R@ﬂ@hdas

DMAP. If YH is an alcohol, the reaction na

ridi ne at
el evat ed tenperature. Cbnpounds i n which s ot myy of course
be made 5 fromthe acid conpound [err] by conventional esteri |cat|on or
am dation reactions on s%gtably rotected derivatives. §U|table am dati on

methods are d&8®r COBROURGNES | PTRPANRE PSpiidSXampye "ex€f8§s Ad E@e
Mei nenhof er, cEfpoundAeddesiamp ¥ €53vas ided ad 998bstribesénisteladdeft vhe

carbodiimde ngthad QUsing,, fof EXfM™Pe8und:3c, 71.78; H, 7.37: N, 6.40.
C,7H3,N;0,.0.12 H,0 requires C, 71.95; H, 7.21; N, 6.21% 'H NMR
S (d°DMSO) & 8.8 (1H, d), 8.3 (1H, t), 8.1 (1H, s), 7.8 .(2H,
m), 7.5 (34, m), 4.4 (1H, m), 3.7 (3H, s), 2.9 (2H, 2 xdd),
1.9 (3H, s), 1.6 (6H, q), 1.5 (6H, s), 1.4 (3H, d).

Example 9 2-(2R-carboxypyrrolidino-carbonyl)-3-(1-
10 adamantanemethyl (N-methyl)aminocarbonyl)-naphthalene

a. 3-(1-adamantanemethyl(N-methyl)aminocarbonyl)-2—naphthoic
acid '

15 This was prepared essentially as in example 1 except that N-
methyl-1-adamantanemethylamine was used as substrate instead
of l-adamantanemethylamine.

b. 2-(2R-carboxypyrrolidiho—carbonyl)-3—(l-adamantane—
20 methyl (N-methyl)aminocarbonyl)-naphthalene

The compound was prepared essentially as in example 3 except

that the compound prepared in step a above was used as

substrate instead of the compound of example 1 in step a ,

25 'H NMR (d%-DMSO) & 12.6 (1H, s), 8.1-7.3 (6H, m), 4.3 (1H,

- m), 3.6-2.2 (6H, m), 2.86 and 2.84 (3H, 2 x s), 2.0 (2H, m),
1.8 (3H, s), 1.5 (6H, q), 1.4 (6H, s).

The material was further characterised and tested as the N-

30 methyl-D-glucamine salt found: C, 61.17; H, 7.98; N, 5.14.
CaeHeiN30p.1.3 H,0.1.4 dioxan requires C, 61.19; H, 8.00; N,
5.15%

Example 10 2-(2R- (1R-carboxyethylaminocarbonyl)pyrrolidino-
35 carbonyl)-3-(l-adamantanemethylaminocarbonyl)-naphthalene

S a. 2-(2R~-(1R-benzyloxycarbonylethylaminocarbonyl) -
pyrrolidino-carbonyl) -3-(l-adamantanemethylaminocarbonyl) -
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di cycl ohexyl carbodiinide [DCC] or 1- (3 dlnethylan1nopropyl) -
3- et hyl car bodi i mi de hydrochl oride [EDCI], and_optionally an additive such
as 1-hydroxybenzotri azol e [ EHOBT] to prevent iEQFEEEﬁTEETTBﬁT*“rhe azi de
met hod, the m xed anhydride nmethod, thezs ynnetrﬂbaﬁmanm¥d@¢g@1 yhod, the
acid chloride met hod, the acid br omi de nethod bIS

(2- oxo- 3- oxazoli di nyI ) phosphinic chlori de [BCP— ,E IHEM{ PyBCP or
- PyBrOP, theapehefldre i sopropenyl succi ni m do carbon and t he
active ester nethod (using, for exanple, N hydroxysuccinimde esters,

4-ni trophenyl esters or 2,4,5-trichlorophenol esters). The coupling
reactions The grompalind obnewetpd curdie1@0 mger t0 AZ2omphbed, agdcPyeRORN

aHmshme 3Nigd Ny OF S ﬁ@%

i ncl uge met EI}I en eéch ozr?dléﬁggg?r 3’%1& ur anq%%—ﬁ d%?rrgil%x% ane %/E]
and di mét hyR0omHai akd [ ) gsBbess dds 11%dvhbr df ngs mmg L ep hwvasprasiiad

i nvention TRRY ralalcR i MislthRe LRS- &Y Jrﬁ?é?zt 1 i pHRRe Of cfﬂf mul a

argon for 1lh. D-alanine benzyl ester PTSA salt (76.3 mg,
0.22 mmole) was added and the mixture stirred overnight. The
organic layer was washed with 5% potassium hydrogensulphate
10 (5 ml), sodium hydrogencarbonate (5 ml) and saturated brine
(S ml). It was then dried, filtered and evaporated to leave
the crude title compound which was further purified by
column chromatography (silica and ethyl acetate). The title
compound (119 mg, 88%) was isolated as a white solid.
15 |
b. 2-(2R-(1R~-carboxyethylaminocarbonyl)pyrrolidino-
carbonyl) -3-(l-adamantanemethylaminocarbonyl) -naphthalene

The compound was prepared as in example 3 step b except that
20 the product of step a above was used as substrate, instead
of the product of example 3 step a. 'H NMR (d®-DMSO) & 12.6
(1H, s), 8.6 (1H, m), 8.4 (1H, t), 8.3-7.5 (6H, m), 4.4-3.9
(2H, m), 3.6-3.2 (4H, m), 2.9 (2H, m), 2.0 (2H, m), 1.8 (3H,
s), 1.5 (6H, q), 1.4 (6H, s), 1.3 (3H, d).
25 ' '
The material was further characterised and tested as the N-
methyl-D-glucamine salt

Example 11 2-(2R-carboxymethylaminocarbonylpyrrolidino-
30 carbonyl)-3-(l-adamantanemethylaminocarbonyl)-naphthalene

The compound was prepared essentially as in example 10
exCept that the 4-toluene sulphonic acid salt of glycine
benzyl ester was used és substrate in step a instead of the
'~ 35 4-toluene sulphonic acid salt of D-alanine benzyl ester 'H
NMR (d°-DMSO) & 12.6 (1H, s), 8.6 (1H, m), 8.4 (1H, t), 8.3-
7.5 (6H, m), 4.4-4.2 (1H, m), 3.9-3.2 (6H, m), 2.9 (2H, m),

I 4



30 (I'l) with a suitably protected deri vat i ve Wszﬁﬂkfsmmﬁceb
conventional am dation as described above. dure may al s
be used as the basis for preparing the oun ntlon i n which
Wis 35 sulphonyl and Yis Rerr]-0, eplct |n rea on' scheme A
13 bel ow Reaction Schene AO 0O [err]: In this case, the m xed anhydri de

I h I ted ,
SoTha thepromtie P heBldpraesdnarig <Oty et ol oty S The free

carboxylic acid group of t hi s sul phonyl ester nay then _ :
The material was further characterised and tested as the N-

methyl-D-glucamine salt

Example 12 2-(2R- (1R-carboxyethylaminocarbonyl)pyrrolidino-
carbonyl)-3-(l-adamantanemethyl (N-methyl)aminocarbonyl) -
naphthalene

10 The compound was prepared essentially as in example 10
except that the compound of example 9 was used as the acidic
substrate instead of the compound of example 3 in step a !NMR
(a°-DMSO) & 12.8 (1H, s), 8.3-7.5 (7H, m), 4.3-4.1 (2H, m),
3.6-2.7 (6H, m), 2.92 and 2.91 (3H, 2 xs), 2.0 (2H, m), 1.8

15 (3H, s), 1.5 (6H, q), 1.4 (6H, m), 1.3 (3H, 4d).

The material was further characterised and tested as the N-
methyl-D-glucamine salt found: C, 53.90; H, 8.28; N, 6.52.
CigHsN©Oyo. 7.2 H,0. requires C, 53.82; H, 8.15; N, 6.44%

- 20
Examgle1L32-(2R-(1S-carboxyethylaminocérbonyl)pyrrolidino-
carbonyl) -3-(l-adamantanemethyl (N-methyl)aminocarbonyl) -
naphthalene |

25 The compound was prepared essentially as in example 12
except that the PTSA salt of L alanine benzyl ester was used
as the basic substrate instead of the PTSA salt of D alanine
benzyl ester in step a !NMR (d°-DMSO) § 12.8 (1H, s), 8.3-7.5
(7H, m), 4.3-4.1 (2H, m), 3.6-2.7 (6H, m), 2.92 and 2.91

30 (3H, 2 xs), 2.0 (2H, m), 1.8 (3H, s), 1.5 (6H, q), 1.4 (6H,
m), 1.3 (3H, 2xd).

The material was further Characterised and tested as the N-

methyl-D-glucamine salt found: C, 55.36; H, 7.88; N, 6.40.
35 CyeHgeNOy. 5.7 H0. 0.1 dioxan requires C, 55.52; H, 8.07; N,

6.57% ’
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5 be esterified by conventional nethods, f°||°W§Qs hydr ogenol ysis of the
product (VI) to yield the desired sul phonic acidy fS weeuRepladeer (VI 1) .
The conpounds of the invention in mhichzxiis sul Yis
Rlerr]-NH nmay be prepared by anal ogous ans, i [ nd (V) is
am-dated (rather than esterified) prior to hydrogenolysis. ’
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ﬁgbﬂﬂgg#gﬂgponpound (I'X). The N-containing ring may then be
ng  an a koxide (eg. sodiumnethoxide in _

The compound was prepared essentially as in example 12
except that ﬁhe PTSA salt of glycine benzyl ester was used
as the basic substrate instead of the PTSA salt of D alanine
benzyl ester in step a 'NMR (d%-DMSO) & 12.7 (1H, s), 8.4-7.5
(7H, m), 4.3-4.1 (1H, m), 3.9-2.7 (8H, m), 2.92 and 2.91
(3H, 2 xs), 2.0 (2H, m), 1.8 (3H, s), 1.5 (6H, q), 1.4 (6H,
m) .

The material was further characterised and tested as the N-
methyl-D-glucamine salt found: C, S51.52; H, 7.81; N, 6.29.
CygHNyOyo. 8.5 H.O requires C, 51.84; H, 8.13; N, 6.36%

Example 15 2-(18-(3,5-dicarboxyphenylaminocarbonyl) -2-
phenylethylaminocarbonyl)-3-~(l-adamantanemethylamino-

carbonyl) -naphthalene

The compound was prepared ésséntially as in example 3 except

that 1S-(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2- .

phenylethylamine (prepared as shown below) was used in step
a instead of D-proline benzyl ester. 'NMR (d°-DMSO) & 13.3
(2H, s), 10.1 (1H, s), 9.0 (1H, 4d), 8.7 (3H, m) 8.2 (2H, m},
8.0 (1H, m), 7.9 (1H, m), 7.6 (2H, m), 7.4 (1H, s), 7.3 (SH,
m), 4.8 (1H, m), 3.5-2.9 (4H, m), 1.8 (3H, s}, 1.5 (6H, Q).
1.4 (6H, m).

The material was further characterised and tested as the di
N-methyl-D~glucamine salt found: C, 57.02; H, 7.00; N, 5.63.
CsqHy3NsO;7. 3.7 H,0. 0.7 dioxan requires C, 57.21; H, 7.27;
N, 5.87%

Preparation of 1S-(3,5-dibenzyloxycarbonylphenylamino-
carbonyl) -2~-phenylethylamine

a. 3,5-dibenzyloxycarbonyl-nitrobenzene

L

y
i s
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14 met hanol ) to produce the target conpound (X). "The invention therefore
aI SO pI’OVI des a nethod of making conpounds wherein mslshecsﬁésrﬂebla&ﬂd Yis

Rl err]- said 5 nmethod conprising the step of rea nd; of
formul a (VIII) wi th a conpound of the formﬂﬁﬁ R[err]_ i rieacting
the product with an al koxi de. Conpounds of e invention V.or Xis
a sul phoxide 10 group may conveniently be prepared by the route shown in

react| on Scherg_{;  BRAGLILOMFENGTE AClPTioh GYTPRUAd pX) ) t?tal%ngh]e'%tﬁti%rlde

opened both ways to ? one the sulphlnantde acid ester
(XI11), and on{(8fiembi hardiPMF s{} HiireRS) asxe Shigereqd \ang heatrk ffqreebout .

sul phi nam de aghd & Df aCod1e8rba i@ dtedwhc0obP8iALAY! Excess thionyl
chloride was removed by evaporation and the residual acid

5 chloride was coevaporated with dichloromethane (2 x 100 ml)
to remove the last traces.

Benzyl elcohol (21.6 g, 0;2 mol) and triethylamine (30.03 g,
0.3 mol) were dissolved in dichloromethane (200 ml) and

10 stirred at 0° ﬁnder_an atmosphere of dry nitrogen and a
solution of the acid chloride in dichloromethane (50 ml) was
added dropwise over 20 min. The solution was stirred and
refluxed for 1h, and the solution was cooled. The organic
layer was washed with water (2 x'100ml), saturated sodium

15 hydrogencarbonate solution (100 ml) and dried over magnesium
sulphate. The solution was filtered and evaporated to leave
the title compound (39.1g, 100%), 'H NMR (CDCl,) & 9.0 (3H,
d), 7.5 (10H, m), 5.5 (4H, s).

20 Db. 3,5-dibenzyloxycarbonyl-aniiine

3,5-dibenzyloxycarbonyl-nitrobenzene (3.91g, 10 mol) was
dissolved in ethyl acetate (50 ml) and tin(II)chloride
dihydrate (11.27g, 50 mmol) was added and the mixture
25 stirred and heated at 70° under an atmosphere of nitrogen
for 1h. The mixture was poured carefully onto 5% sodium
hydrogencarbonate solution (200 ml) and a further aliquot of
ethyl acetate (100 ml) was added. After shaking the organic
layer was separated and the aqueous layer was extracted with
30 more ethyl acetate (50 ml). The combined organic layers were
~ washed with brine, and dried, filtered and evaporated to
leave a pale yellow solid (3.25g, 90%), 'H NMR (CDCl,) & 8.1
(14, d), 7.5 (12H, m), 5.4 (4H, s), 3.8 (2H, bs). |

35 c. N-tert-butyloxycarbonyl-1S-(3,5-dibenzyloxycarbonyl-
phenylaminocarbonyl) -2-phenylethylamine

BOC-L-phenylalanine (8.76 g, 33 mmol) was dissolved in dry
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provi des a

nmet hod conprising the step of reactlng a conpound
conpound of the fornmula Rlerr]- and then reac

1) by conventional methods. Accordingly, the invention al so
met hod of maki ng conpounds wher ei n WIbis Shéet Has Bedn[Replxde@le, Sai
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. ct; with
al koxi de. Wile reaction schenes B and 8 above | ea " sul phon

or sulphinic acid conpounds, it wll be 15 appreci ated. :that

correspondi
aci d conpou
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t he sul phon(b1048stulph661|m<abi vas gisiedt £ olilidweisk byl EYBROPS (86r.889poAadi ng
sulphonlc Y&t} PHRL Gt dr & Q% | A8Brred at room temperature for 5 min

and then 3,5-dibenzyloxycarbonyl-aniline (7.22 g, 20 mmol)
was added. The solution was stirred at room temperature for

‘a further 5h and the solution was then washed sequentially

10

15

with 2M  hydrochloric acid, water, saturated sodium
hydrogencarbonate solution and water and finally dried,
filtered and evaporated to leave an oil. This was purified
by column chromatography (90% dichloromethane and 10% ethyl
acetate) to leave the title compound as a white solid (11.0
g, 90%). 'H NMR (d°-DMSO) & 10.5 (1H, s), 8.5 (2H, s), 8.2
(1H, s), 7.3 (15H, m), 5.4 (4H, s), 4.3 (1H, m), 2.9 (2H,
m), 1.3 (9H,s)

d. 15-(3,5—dibenzylocharbonylphenylaminocarbonyl)—2—

phenylethylamine

20

ﬂ—tert-butyloxycarbonyl-ls-(3,S-dibeniyloxycarbonylphenyl-
aminocarbonyl) -2-phenylethylamine (8.0 g, 13 mmol) was

"dissolved in trifluorocacetic acid (40 ml) and stirred at

25

30

35

room temperature for 30 min. The solvent was removed by
evaporation and the residue taken up in dry dichloromethane
(50 ml) and basified With_ diisopropylethylémine. This
solution was then used for subsequent transformations.

Example 16 2-(25-(1R-carboxyethylaminocarbonylmethyl)—
pyrrolidinocarbonyl)-3-(l-adamantanemethylaminocarbonyl) -
naphthalene

The compound was prepared essentially as in example 3 except
that 2S- (1R-benzyloxycarbonyl-ethylaminocarbonylmethyl) -
pyrrolidine in step a instead of D-proline benzyl ester.
INMR (Q°-DMSO) & 8.5 (1H, m), 8.2 (2H, m), 8.0 (3H, m), 7.6
(2H, m), 4.4-3.9 (2H, m), 3.5-2.7 (84, m), 2.0 (2H, m), 1.8
(3H, s), 1.5 (6H, q)., 1.4 (6H, m), 1.2 (3H, 2 x d).

The material was further characterised and tested as the N-



Li/7ab J & |
Pharmaceutically acceptable salts of the acidic or basic conpounds of the
I nvention can of course be nade by conventional procedures, such as by
reacting the free base 10 or acid with at |east a stoi-chionmetric anount of
the desired salt-formng acid or base. The c&®mpounds of the invention can
be adm ni stered by oral or parenteral routes, including intravenous,

i ntramuscul ar, 15 intraperitoneal, subcutaneous rect al and
topi cal admi ni smethyénD-Bducaminesdalii ffound org, the- 3omBunfs18f NheS- 36.

i nvention will ggaemnably Peoﬁﬁéﬂhgﬁgl'ﬂeﬁﬂ§régr&‘050t§5|ehs @r. 4&apsul &s 701
20 as an aqueous sol ution or suspension. Tablets for ‘oral Use may i ncl ude

the active ingredient mxed with pharmaceutically acceptabl e excipients
such as lnert dikampte, di gint egrzai(lm- @:g,esuélm@tmwaaﬁaeﬁy&, phebk/ileatineg-

25 agents, eten flav ent s oIo ents_and
preservat|ve. #ﬁ%}agf é-phﬁqx, ﬁgﬁuagcar 9 ?q Ldamantane-

methylamlnocarbonyl) naphthalene

The compound of example 15 (479 mg, 0.71 mmol) was dissolved
in methanol (10 ml) and diazomethane solution in diethyl
10 ether (4.74 ml 0.71 mmol) was added dropwise over S min. The
solution was evaporated and the crude mixture separated by
column chromatography (silica 7.5% methanol and 92.5%
dichloromethane) to give two products. The less polar
material (rF 0.8) f70 mg) was the title compound of this
15 example. Found: C, 70.34; H, 6.10; N, 5.36. Cg HiN;O;. 1.0
methanol requires C, 70.39; H, 6.45; N, 5.73% 'NMR (d°-DMSO)
d 10.2 (1H, s), 9.0 (1H, 4), 8.7 (3H, m) 8.2 (2H, m), 8.0
(1H, m), 7.9 (1H, m), 7.6 (2H, m), 7.4 (1H, s), 7.3 (5H, m),
4.8 (1H, m), 3.9 (6H, s), 3.5-2.9 (4H, m), 1.8 (3H, s), 1.5
20 (6H, q), 1.4 (6H, m).

Example 18 2—(1S—(3—methoxycarbonyl-5—carboxy—
phenylaminocarbonyl) -2-phenylethylaminocarbonyl)-3-(1-
adamantanemethylaminocarbonyl)-naphthalene
25
The more polar material isolated from the chromatography in
example 17 (ry 0.3) was designated the title compound of
this example. 'NMR (d°-DMSO) § 10.2 (lH, s), 9.0 (1H, d), 8.7
- (1H, s), 8.6 (1H, t), 8.4 (1H, s), 8.2 (2H, m), 8.0 (1H, m),
30 7.9 (1H, m), 7.6 (2H, m), 7.4 (1H,.s), 7.3 (5H, m), 4.7 (1H,
m), 3.8 (3H, s), 3.5-2.9 (4H, m), 1.8 (3H, s), 1.5 (6H, q),
1.4 (6H, m). |

The material was further characterised and tested as the N-
35 methyl-D-glucamine salt Found: C, 57.31; H, 6.28; N, 4.50.
C4sHsgNO;2. 1.8 dicloromethane. 1.9 dioxan requires C, 57.30;

H, 6.43; N, 4.66_% ‘\
This Sheet Has Been Rep laced

[T |II
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sodi unwand cal ci um carbonate, sodi um and calci um phosphate, and | act ose,
while corn starch and alginic acid are suit abfigs SheéiHadBeed Réplaftd - agent s.

. Binding agents may include starch 30 and gelat ubricating
agept , if present, will generally be magp SIU ;w EI ric acid or
tal'c. If desired, the tablets may be coated such as

glyceryl nonostearate or glyceryl distearate, to delay absorption in the

gastroi nt esté%[hﬁcﬁfé act.;g35 Capsul eg.- f—QEbB@by'{%%]_ll%Jd&i%Méhﬂ@i aim-

capsules in ingredient is mxed wth g salid dlluent and
sof t gelat|@qﬁﬂﬁﬂﬂﬁﬁﬁmﬁkﬁélﬁm%H@CEEPPOKlWﬁ§P¥&0éﬁtﬁ??%ﬁ obenzene

wat er or an oil such as peanut oil, liquid paraffin or

a. Preparation of 2-(1-adamantanemethylaminocarbonylmethyl)-
S 4,5-dichlorobenzoic acid

The material was prepared essentially as in example 1 except
that 4,5-dichlorophthalic anhydridé was used as'substrate
instead of 2,3-naphthalenedicarboxylic anhydride.

10

b. (2R-carboxypyrrolidino-carbonyl)-2-(l-adamantanemethyl-
. aminocarbonylmethyl) -4, 5-dichlorobenzene

The material was prepared essentially as in example 3 except
15 that the compound of step a above was used as substrate
instead of the compound of example 1 in step a 'H NMR
(d°-DMSO) & 8.4 (1H, t), 7.9-7.4 (2H, m), 4.2 (1H, m), 3.6~
2.7 (6H,m), 2.3 (2H, m), 2.0 (3H, s), 1.7 (6H, q), 1.5 (6H,
s).
20
The material was further characterised and tested as the N-
methyl-D-glucamine salt found: C, 52.22; H, 7.20; N, 5.87.
CyHesCLN,0,.2.3 H,0 requires C, 52.03; H, 6.98; N, 5.87%

25 Example 20 1-(1-adamantanemethylaminocarbonyl) -8-naphthoic
acid

The material was prepared essehtially as in example 1 except
that 1,8-naphthalenedicarboxylic anhydride was used as

30 substrate instead of 2,3-naphthalenedicarboxylic anhydride.
'H NMR (d°-DMSO) & 8.5 (1H, m), 8.4 (1H, t), 8.1-7.5 (SH, m),
2.9 (2H, d), 1.9 (3H, s), 1.6 (6H, m), 1.5 (6H, s).

The material was further characterised and tested as the N-
35 methyl-D-glucamine salt found: C, 62.95; H, 7.26; N, 4.86.
Cy0H42N20g. H,O0 requires C, 62.48; H, 7.69; N, 4.86% '
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i ntravenous use,
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the conmpounds of the invention will gen |Hed
in sterile aqueous sol utions or suspensions, buffered tcf"ﬂw l e pH
and isotonicity. Suitable. aqueous vehicles ingBude Ringe'r

i sotoni c sodium chloride. Aqueous suspensions according to 10 the |nvent|on
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that 1,2- naphthalenedlcarboxyllc anhydride was used as
substrate instead of 2,3-naphthalenedicarboxylic anhydride.
Regioisomers were separated by column chromatography (silica
10% methanol and 90% dichloromethane) The less polar
compound was designated the compound of this example 'H NMR
(d°-DMSO) & 8.4 (1H, t), 8.1-7.5 (6H, m), 2.9 (2H, 4), 1.9
(3H, s), 1.6 (6H, m), 1.5 (6H, s).

The material was further éharacterised and tested as the N-
methYl-D-glucamine salt_ found: C, 61.82; H, 7.74; N, 5.02.
C30H42N208-1-3 Hzo requires C,- 61-96; H, 7.72; N, 4.81%

Example 22 1/2—(1-adamantanemethylaminbcarbonyl)-naphthoic
acid Regioisomer 2

The more polar regioisomer from the chromatography described
in example 21 was designated the compound of this example.
'H NMR (d°-DMSO) & 8.3 (1H, t), 8.1-7.5 (6H, m), 2.9 (2H, d),
1.9 (3H, s), 1.6 (6H, m), 1.5 (6H, s).

The material was further characterised and tested as the N-
methyl-D-glucamine salt found: C, 60.93; H, 7.81; N, 5.00.
C30HN;0g.1.75 H,0 requires C, 61.05; H, 7.77; N, 4.75%

Example 23 2-(1R-(3,5-dicarboxyphenylaminocarbonyl) -2~
phenylethylaminocafbonyl)-3-(1-adamantanemethyl—
aminocarbonyl) -naphthalene

The compound was prepared essentially as in example 3 except
that 1R- (3, 5-dibenzyloxycarbonylphenylaminocarbonyl) -2-
phenyl ethylamine was used in step a instead of D-proline
benzyl ester. 'NMR (d°-DMSO) 8 13.3 (2H, s), 10.1 (1H, s),
9.0 (1H, d), 8.7 (3H, m) 8.2 (2H, m), 8.0 (1H, m), 7.9 (1H,
m), 7.6 (2H, m}, 7.4 (lH,-s), 7.3 (5H, m), 4.8 (1H, m), 3.5-
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20 condition being treated and the weight of the patient. Tn general,
however, the daily dose (whether adm nistered as ThisShagHs BIaTRplded aS
di vi ded doses) will be in the range 0.001 to 5000 . I8 1 nore
usugdlly from1 to 1000 ng per day. Expresggd as do%ﬁﬂwﬂm&g body
wei ght, a typical 25 dose will be between 0.01'[er Ofg/ kg, eg
between 10 [err]g/ kg and 10 ng/kg. The invention:is now further ilJustrated
by means of the faH,owng exanpigs.sB0 Exanpkr, 1q), 1.4 (6H, m) .
3- (1- adamant anenet hyl am nocar bonyl ) - 2- napht hoi ¢ aci d
2, 3- napht hal enedi car boxyl i ¢ anhydride (198 ng, 1.0 nmol) and 35
1- adamant anemaehyaa@rmia ) Was Myrthdlr maDaots el shd sand erkstediras Tote (& m )

and stirred at room,t rature for_,1h.. A thi [ .Prech phkat S

fornmed and t ﬁ‘f g‘e&g‘?% Olgg][%caar%n? isi‘%lrltatfioé’f?‘{:fngfv\gghég 'vmﬁf hJ7 é@gérﬁt \(l)gi‘l 6e3a'v,e

the titl e5col@pdlsdkO,,. 3.7 H0. 0.7 dioxan requires C, 57.21; H, 7.27;
N, 5.87%

Example 24 5-(1S-(3,5-dicarboxyphenylaminocarbonyl) -2~

phenylethylaminocarbonyl)-6-(l-adamantanemethylamino-
10 carbonyl)-indole

a. 4-Methyl-S-nitro-phthalic acid

The compound was prepared as in Organic Synthesis collected
15 volume'l, p.408 from 4-methyl phthalic anhydride and fuming
nitric acid.

b. Dimethyl 4-methyl-S5-nitro-phthalate

20 The compound prepared in step a (4.4 g, 20 mmol) was
‘suspended in methanol (100 ml) and concentréted sulphuric
acid (2 ml) and the resulting suspension was heated under
reflux for 48h. After cooling dichloromethane (100 ml) was
added and the organic layer was washed with saturated sodium

25 hydrogencarbonate solution. The aqueous layer was re-
extracted with dichloromethane (100 ml) and the combined
organic layers were washed with washed with brine and dried.
The solution was filtered and evaporated to yield a white
solid which was purified by recrystallisation from hot

30 methanol. The title compound was isolated as white needles
(3.14 g, 62%).

c. Dimethyl 4-(2-N,N-dimethylaminoethylene)-5-nitro-
phthalate - |

35 .
The dimethyl ester prepared in step ¢ above (3.14 g, 12.4
mmol) was dissolved in DMF (10 ml) and dimethylformamide
dimethyl acetal (4.43 g, 37.2 mmol) was added. The reaction



17 (229 nmgy, 69%, B
(2H, t), 7.9 (1H, s); 7.6 (2H, m, 2.9 (2H, d), 1. oni{SkttHy ee q),
1.5 (6H, s). 5 The material was further characterlse mg\! the N-

met hyl - D- gl ucam

C[err]H[err]N[err]CIerr] H[err]O requires C, 62.48;
Exanmple 2 2-(1S-net car bo

adamant anenet hyl

Tui/00D g
[err]H NVR (d[err]-DVSO 6 12. 9’(TH—'~——~_——KEFF—§) 8. 1

ne salt found: C, 62.36; H, 73¢7; N,
N, 4.85% 10

ethylan1nocarbonﬁl ) -3-(1-

max BE rHBﬁyg%aﬁgﬁh@ﬁéléﬂb 6h and then allowed to cool.

3- (1- adamant anen‘l!héyd;almt:ﬁ)oarbasydﬁiatadpxbihﬁl§tﬁ§l thcd 2l rrgso@ n512) VHHH Q)he
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solid (3.70 g, 97%).
d. 5, 6-Dimethoxycarbonyl-indole

The product of step ¢ (1.50 g) was dissolved in toluene (200
ml) and 10% palladium on charcoal (150 mg) waé introduced.
The reaction was stirred under an atmosphere of hydrogen at
room temperature for 1lh. The catalyst was removed by
filtration and the solvent by evaporation to leave the title
compouﬁd (1.14 gqg).

e. Indole-5, 6-dicarboxylic acid

To a stirred solution.of the'dimethyl ester produced in step
d (1.14 g, 4.9 mmol) in a 5:1 mixture of ethanol:water (12
ml) was added solid sodium hydroxide (0.49 g, 12.4 mmol).
The solution was stirred at a gentle reflux for 3h. The
solution was acidifed on cooling to pH2 with hydrdchloric
acid and then evaporated. The residue was azeotroped with
ethanol and then toluene and dried under vacuum. The residue
was then extracted with hot acetone (5 x 20 ml) and the
combined extracts were evaporated to leave the title
compound (870 mg) . |

f. Indole-5, 6-dicarboxylic acid anhydride

The product of step e (870 mg) was heated strongly with a
heat gun for 10 minutes under vacuum. This left the title
compound (800 mg)

g. 6-(1- adamantanemethylaminocarbonyl) -indole-5- carboxyllc
acid

The product of step f (2.61 g, 14 mmol) was dissolved in dry
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the crude title conpound which was furt pur.

chromat ography (silica 4@6nethano| and 96@6d|chloronethane The title 25

conmpound ( ol 1 i 1 d: C
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69. 51; H, 'toad-owed e:yoa%a[damamamm@mmm?) (%. 3 @, (1% 2 sP)mOJY) 9 TfléH s),
7.8 (2H Mgy éiéﬁ”iwgp éEf%ﬂ%?* aE) 60& (@Ehgg}afaré ( 85 Sih 3. @héZH

m, 2.0 (3H ), , . Exanpl e
3-(2R-car b@@.w:rqu;},ma,% ggﬁiy@,@ﬂ ).‘LQ. (qolume to ca 30 ml and then

gd?gzhhéﬂe l&@ﬁﬁ%ﬁﬁéﬁfﬁéEWWé? ﬂﬁpH§B@b§ﬁQ035c dcid (30 ml) and ethyl
- benzy car rrol idino-car
adanantanemﬁﬂ%% ﬁgi ﬁgnyF?enaﬁﬂ?ﬂéFegéyer wag dried, filtered and

evaporated to leave a 3:2 mixture of regioisomers of which

the title compound was the major component.

10 h. 5-(15—(3,S-dibenzyloxycarbonylphenylaminocarbqnyl)-2-
phenylethylaminocarbonyl) -6-(l-adamantanemethylamino-
carbonyl)-indole

The material was made essentially as in example 2 using the

15 mixture of regioisomers isolated in step g above instead of
3-(1l-adamantanemethylaminocarbonyl) -2-naphthoic acid and 1S-
(3,5~-dibenzyloxycarbonylphenylaminocarbonyl)-2-phenylethyl-
amine (prepared as shown in example 15) instead of L-alanine
methyl ester hydrochloride. This led to a 3:2 mixture of

20 regioisomers which were separated by column chromatography
(silica 10% ethyl acetate and 90% dichloromethane to 20%
ethyl acetate and 80% dichloromethane). The less polar
material was designated the title compound.

25 i. 5-(1s-(3,5-dicarboxyphenylaminocarbonyl)-2-phenylethyl-

'aminocarbonyl)-6—(1-adamantanemethylaminocarbonyl)-indole

This was prepared essentially as in example 3 step b except

that the dibenzyl ester prepared in 'step h was used as
30 substrate instead of 3-(2R-benzyloxycarbonyl-pyrrolidino-

carbonyl)-2-(1-adamantanemethylaminocarbonyl)-naphthalene,

'H NMR (d°-DMSO) & 11.5 (1H, s), 10.2 (1H, s), 8.7 (1H, d4),

8.6 (2H, s), 8.4 (1H, t), 8.2 (1H, s), 7.7 (1H, s}, 7.5 (1H,

s), 7.2 (6H, m), 6.5 (1H, s), 4.8 (1H, m), 3.5 (1H, m), 3.0
35 (3, m), 1.8 (3H, s), 1.5 (6H, m), 1.4 (6H, s).

The compound was further characterised and tested as the di-
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The material was nade essentially as in exanple 2 except 18 that
D proline benzyl ester hydrochl oride was used a§m§§bsiﬁamaml IM&ad of

L-al ani ne nmet hyl ester hydrochloride. b.

3- (2R- car boxy- pyrrolidi no-carbonyl)-2-(1- adgganta

net hyl ami nocar bonyl ') - napht hal ene The product of ste 0.35 mol
was di ssolved in THF (5 m) and 10% pal | adi um®en charcoal (20 ng) was
added. The reaatm@& u&&mﬁﬂereadcovef@uﬂﬂt undessaoslor{ateosphene

of hydrogen an red h celit ra y| I he
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8.4 (1H, t), 8.2-7. 5 (6H, rﬂ, 4.3 (1H rﬂ 3.6-2.2 (6H, m, 2. 0 (2H n,
1.8 (3H s), 1E§a%gHe(DZS1“4'gﬁr&s§23,S—dicarboxyphenylaminocarbonyl)—2—
5 phenylethylaminocarbonyl)-6-(l-adamantanemethylamino-

carbonyl) -benzimidazole
a. Benzimidazole-5, 6-dicarboxylic acid

10 The compound was prepared from S, 6-dimethylbenzimidazole as
described in J.0rg.Chem. 1987, 52, 2934. |

b. Benzimidazole-5, 6-dicarboxylic acid anhydride

;15 This was prepared essentialiy as in example 24 step f except
that benzimidazole-5,6-dicarboxylic ~.acid was used as

substrate instead of indole-5,6,-dicarboxylic acid.

c. 5-(l-adamantanemethylaminocarbonyl) -benzimidazole-6-

20 carboxylic acid

This was prepared essentially as in example 24 step g except
that the produét of step b above was used instead of the
product of example 24 step f£. |

25
d. Sé(15-(3,5-dibenzyléxycarbonylphenylaminocarbonyl)-2-
phenylethylaminocarbonyl)-6-(l-adamantanemethylamino-

carbonyl)-benzimidazole

30 This was prepared essentially as in ekample 24 step ﬁ except
that 5-(l-adamantanemethylaminocarbonyl)-benzimidazole-6-
carboxylic acid was used as substrate instead of 6-(1-
adamantanemethylaminocarbonyl) -indole-5-carboxylic acid and
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15 The, material was further characterised and tested as the N
net hyl-- D- gl ucam ne salt found: C, 60.00; H £ 7.60; N, 5.85.
Clerr]Herr]Nerr](err].2.4 Herr]Orequires C 60.12; H,
20 /Exanpl e 4 2- (2S- car boxypyrrol i djgno- car bonyl ) - 3- (1- 'HllsSheetHasBeenReplacd

adanmant anenet hyl am nocar bonyl') - napht hal ene The naterial was pr
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hydrochl ori dgoWagpHe8lioR SifeR el oA domdrandf FRqiptéde benz
hydrochl oride, [err]H NVR (d[err]-DVsO [err] 12.6 (1H, s)w\8 4 (1H,

8.2-7.5 (6H m, 4.3 (1H m, 3.6-2.2 (6H m, 2.0 (2H, m, 1.8 (3H, s)
1.5 (6H, q),el.B8-(&8-(3) S-mc%dw;ﬂférg}lmdmtbenybhaﬁapheniriedhmid

Qorr] Hor 1 RPERE 2R 0 08 Ta T e e te e ety 00 e BBl O
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adamant anenet hyl am nocar bonyl ) - napht hal ene '
This was prepared essentially as in example 24 step i except
that the dibenzyl ester prepared in step d was used as
substrate instead of the product of example 24 step h. 'H

10 NMR (d%-DMSO) & 10.2 (1H, m), 8.9 (1H, d), 8.7 (2H, s). 8.5

(1H, t), 8.4 (1H, s), 8.2 (1H, m), 7.9 (1H, br s), 7.3 (7H,
m), 4.7 (1H, m), 3.5 (1H, m), 3.0 (3H, m), 1.8 (3H, s), 1.5
(6H, m), 1.4 (6H, s).

15 The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt. found: C, 55.11; H, 7.09; N,
8.82. CgHyN;0.,. 3.25 H,0 requires C, 55.06; H, 7.02; N,
8.81%

20 Example 26 6-(1S-(3,5-dicarboxyphenylaminocarbonyl) -2-
phenylethylaminocarbonyl)-5-(1-adamantanemethylamino-
carbonyl) -indole

This was prepared essentially as in example 24 except that

25 the more polar dibenzyl ester prepared in step h was used as
substrate in step i instead of the product of example 24
step h. 'H NMR (d°-DMSO) & 11.5 (1H, s), 10.2 (1H, s), 8.8
(11, d), 8.6 (2H, s), 8.4 (1H, t), 8.2 (1H, s), 7.9 (1H, s),
7.5 (1H, t), 7.2-7.4 (5H, m), 7.0 (1H, s), 6.6 (1H, s), 4.7

30 (1H, m), 3.4 and 2.9 (4H, m), 1.8 (3H, s), 1.5 (6H, m), 1.3
(6H, s).

Example 27 5-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-(2-

fluorophenyl)ethylaminocarbonyl) -6- (1-adamantanemethylamino-
35 -carbonyl)-indole and regioisomer with substituents at
~ positions S and 6 reversed

This was prepared essentially as in example 24 except that
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benzyl ester hydrochloride was used in step 19 I|ne
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8.7 (1H, d), 8.3 (1H, t), 8.1-7.5 (6H, nm), 4.34(1H, d

i
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during this step were not separated. The 15-(3,5-
dibenzyloxy-carbonylphenylaminocarbonyl)-2-(2-
fluorophenyl)ethylamine was prepared essentially as in
example 15 steps ¢ and d except that BOC-L-2-
fluorophenylalanine was used in step ¢ instead of BOC-L-
phenylalanine. 'H NMR (d%-DMSO) & 11.5 (1H, s), 10.3 and 10.2
(1H, 2 x s), 8.8 (1H, m), 8.7 (2H, s), 8.5 (1H, m), 8.2 (1lH,
s), 7.9 and 7.8 (1H, 2 x s), 7.5-7.0 (6H, m), 6.6 and 6.5
L(lH, 2 xs), 4.8 (1H, m), 3.4 and 2.9 (4H, m), 1.8 (3H, s),

1.5 (6H, m), 1.3 (6H, s).

The compoﬁnd was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 55.28; H, 7.09; N, 7.41.
Cg,H7;FNgOy;. 3.33 H,0 requires C, 55.22; H, 6.92; N, 7.43%

Example 28 5-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-(3-
fluorophenyl)ethylaminocafbonyl)-6-(1-adamantanemethylamino—
carbonyl)-indole and regioisomer with substituents at
positions 5 and 6 reversed

This was prepared essentially as in example 24 except that.
1s-(3,5-dibenzyloxycarbonyl-phenylaminocarbonyl)-2-(3-
fluorophenyl)ethylamine was used in step h instead of 1S-
(3,5-dibenzyloxycarbonylphenylaminocarbonyl)-2-
phenylethylamine and the mixture of regioisomers formed
during this step were not separated. The 1S-(3,5-
dibenzyloxy-earbonylphenylaminocarbonyl)-2—(3-
fluorophenyl)ethylamine was prepared essehtially as 1in

example 15 steps ¢ and d except that BOC-L-3-
fluorophenylalanine was used in step c¢ instead of BOC-L-
phenylalanine. 'H NMR (d®-DMSO) & 11.5 and 11.1 (1H, 2 x s),
10.3 and 10.2 (1H, 2 x s), 8.8 (1H, m), 8.7 (2H, s), 8.4
(1H, m), 8.2 (1H, s), 7.9 and 7.7 (1H, 2 xs), 7.5-7.0 (6H,
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Example 29 5-(1R-(3,5-dicarboxyphenylaminocarbonyl) -2-

phenylethylaminocarbonyl)-6-(l-adamantanemethylamino-

carbonyl)-indole and regioisomer with substituents at

positions 5 and 6 reversed

This was prepared essentially as in example 24 except that
1R-(3,5-dibenzyloxycarbonyl-phenylaminocarbonyl) -2-
phenylethy lamine was used in step h instead of 1S-(3,5-
dibenzyloxycarbonylphenylaminocarbonyl) -2 -phenylethyl amine
and the mixture of regioisomers formed during this step were
not separated. The 1R-(3,5-dibenzyloxy-carbonylphenylamino-

by

I n

N,

carbonyl)—2-pheny1ethylamine'was prepared essentially as in _

example 15 steps ¢ and d except that BOC-D-phenylalanine was
used in step ¢ instead of BOC—L—phenylalanine. 'H NMR (d°®-
DMSO) & 11.5 (1H, s), 10.3 and 10.2 (1H, 2 x s), 8.8 (1H,
8.7 (2H, s), 8.4 (1H, m), 8.2 (1H, s), 7.9 and 7.7 (1H,
7.5-7.0 (7H, m), 6.6 and 6.5 (1H, 2 x s), 4.7 (1H,
3.4 and 2.9 (4H, m), 1.8 (3H, m), 1.5 (6H, m), 1.3 (6H,

m),
2 x s),
m),
s).

The cbmpound.was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 55.51; H, 7.29; N, 7.34.
CszH-’stol']- 4.1 Hzo requires C, 55-44; H, 7.17; N, 7.46%

Example 30 5-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-(4-
hydroxyphenyl)e thylaminodarbonyl)-6-(1-adamantanemethyl-
_aminocarbonyl)-indole and'regioisomer with substituenﬁs at
positions 5 and 6 reversed ’

This was prepared essentially as in example 24 except that

{ e
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3.7 (3H, s), 3.6-2.2 (6H, m), 2.0 (2H, m, 1.8 (3H, s), 1.5 (6H q), 1.4
(6H, s). 35 Exanple 8 2- (1R—nethoxycarbony|ethyﬂuﬂmamﬂmakhﬂmmhhﬁS (1-

adanantanenethylan1nocarbonyl) napht hal ene S prepared
as in exanple 6 except that the conpound o$5exa mﬂwgs substrate
I nstead of the conpound of exanple 4. found: C, N, 6. 40.

C[err]H[err]NBerrLerrr] 0.12 Herr] O.requirés.C: 71 5 H 7.21; N 6 21%
[err]H NVR 5 Drésaer[@f%ngcgr(bﬂwayphsrtyl(amnpfarmnxhh 25)(47.8
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Z(ZRcarMMygﬁﬁ%HQ#ﬁ@%ﬁ%ﬁﬁ§%é%répgylpﬁenylamlnocarbonyl)-2—

phenylethylamine and the mixture of regioisomers formed

5 during this step were not separated. The 15-(3,5-
dibenzyloxy-carbonylphenylaminocarbonyl)-2-(4-hydroxy
phenyi)ethylamine was prepared essentially as in example 15
steps ¢ and d except that BOC-L-tyrosine(O-benzyl ether) was
‘'used in step ¢ 1instead of BOC-L-phenylalanine and

10 pentamethylbenzene and trifluoroacetic acid were used
together to remove both the BOC group and the tyrosinyl
benzyl protection during the course of step d. 'H NMR (d®-
DMSO) & 11.5 and 11.4 (1H, 2 x s), 10.3 and 10.2 (1H, 2 x
s), 9.2 (1H, br s), 8.8 (1H, m), 8.7 (2H, s), 8.4 (1lH, m),

15 8.2 (1H, s), 7.9 and 7.7 (1H, 2 x s), 7.5 (1H, m), 7.2 (3H,
m), 6.7 (2H, m), 6.6 and 6.5 (1H, 2 x s), 4.6 (1H, m), 3.4
and 2.9 (4H, m), 2.0 and 1.8 (3H, m), 1.6 (6H, m), 1.4 (6H,
s).

20 The compound was further characterised and tested as the di-
N-methyl-D- glucamlne salt found: C, 53.41; H, 6.95; N, 6.85.
CgoH7NOy5. 5.9 H,O requ:.res C, 53.13; H, 7.19; N, 7. 15%

25 Example 31 5-(158-(3,5-dicarboxyphenylaminocarbonyl)-2-(4-

aminophenyl) eth ylaminocarbonyl) -6-(1-adamantanemethylamino-

- carbonyl)-indole and regioisomer with substituents at
positions 5 and 6 reversed

30 This was prepared essentially as in:-example 24 except that
15-(3,5~-dibenzyloxycarbonyl-phenylaminocarbonyl)-2-(4-
nitroph enyl)ethylamine was used in step h instead of 1S-
(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-
phenylethylamine and the mixture of regioisomers formed

35 during this step were not separated. The nitro group was

' reduced to the amino group during the final deprotection
step. The 1S-{3,5-dibenzyloxy-carbonylphenylaminocarbonyl) -
2-(4-nitrophenyl)ethylamine was prepared essentially as in
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The compound was further characterised and tested as the

10 mono-N-methyl-D-glucamine salt found: C, 58.32; H, 6.73; N,
9.00. CysHsFNO;,. 3.0 H,0 requires C, 58.30; H, 6.74; N,
9.06% ’

15 Example 32 5-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-(4-
iodophenyl)ethylaminocarbonyl)—6-(l—adamantanemethylamino-
carbonyl) -indole '

a. 3,5-di-t-butyloxycarbonyl-nitrobenzene
. 5-Nitroisophthalic acid (4.22 g, 20 mmol) was suspended in
dichloromethane (80 ml) and concentrated sulphuric acid (1
ml) was added. The solution was stirred and then saturated
with isobutylene gas. The reaction vessel was stoppered and
25 stirred at room temperature 6vernight. The solution was
filtered and anhydrous potassium carbonate was added to the
filtrate. the solution was filtered and evsaporated and the
residue recrystallised from ethanol to leave the title
compound as a white solid (2.2 q).
30
b. 3,5-di-t-butyloxycarbonyl-aniline

The nitro compound prepared in step a (2.2 g, 6.8 mmol) was
dissolved in a mixture of THF (50 ml) and methanol (50 ml)

35 and 10% palladium on charcoal (100 mg) was added. The
reaction mixture was stirred under an atmosphere of hydrogen
overnight. The catalyst was removed by filtration and the
title compound (1.94 g) isolated by evaporation.
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5 . 15% Exanple 10 2- (2R—(1R—carboxyethy|an1nocaﬁﬁogxl rrolldlno-
carbonyl ) - 3- (1- adamant anenet hyl am nocar bonyl ) - nap eplaced -

2- (2R- (1R-benzyl oxycar bonyl et hyl ani nocar bonyl ) - t "ﬂ’”'”m

pyrrolidi no-carbonyl) - 3-(1-adanant anenet hyl 38 nocal
napht hal ene The conpound of exanple 3 (100 ng, 0.22 mmole) and PyBCP (113
mg, 0.22 mmole) were taken up in dry dichloronmethane 5 (20 ml) and Hunigs
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(76.3 ng, 0.22 mvle) was added and the m xture stirred overnigh
organi c | ayer was washed wi th 5% pot assi um hydrogensul phat e

FMOC-L-4-iodophenylalanine (3.85 g, 7.5 mmol) and PyBROP
S (3.5 g, 7.5 mmol) were stirred in a mixture of
dichloromethane (25 ml) and diisopropylethylamine (2.63 ml,
15 mmol) for S min. A solution of 3,5-di-t-butyloxycarbonyl-

aniline (1.94 g, 6.6 mmol) in dichloromethane (15 ml) was
added followed by DMAP (5 mg). The resulting solution was
10 stirred at room temperature overnight. The solution was
washed with 2M hydrochloric acid (2 x 25 ml) and brine (25
ml) dried filtered and evaporated. The residue was
recrystallised from ethanol to leave the title compound as
a white solid (1.91 qg).
15
d. S—(3,S-di—t-butyloxycarbonylphenylaminocarboﬁyl)—2-(4-
-iodophenyl)ethylamine

The FMOC derivative produced in step ¢ (1.7 g) was dissolved

20 in diethylamine (20 ml) and stirred at room temperature for
2h. The solution was evaporated and then the residue was
purifed by column chromatography (silica 50% dichloromethane
and 50% ethyl acetate) to leave the title compound.

25 e. 5-(1S-(3,5-di-t-butyloxycarbonylphenylaminocarbonyl) -2~
(4-1iodophenyl)ethylaminocarbonyl) -6-(l-adamantanemethyl-
aminocarbonyl) -indole

The product of step d'(220 mg, 0.35 mmol) and the product of
30 example 24 step g (73 mg, 0.35 mmol) were dissolved in dry
.~ DMF (3 ml) and DCCI (73 mg, 0.35 mmol), HOBT (50 mg, 0.35
mmol) and DMAP (5 mg) were added. The solution was stirred
at room temperature for 4h. The DCU produced was removed by
filtration and washed with dichloromethane. The filtrate was
35 further diluted with dichloromethane and then washed with 2M
hydrochloric acid (2 x 10 ml), brine (10 ml) and water (10
ml) before being dried (magnesium sulphate) and evaporated
to leave a mixture of-regioisomers at positions S5 and 6 of
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10 (5 ),
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sodi um hydr ogencarbonate (5 m) and Saturated—brine—<5 m).

It

was then dried, filtered and evaporated to |eaV'Hnst§ﬂ&tH£sL§1§1]iépfa!:ﬁ conpound

whi ch was furt her purified by colum chronatogra
aceyate). The title conpound (119 ng, 88%gwas i:
15 b. 2-(2R—(1R—carboxyethy|aninocarbonyl)pyrr
'carbonyl)-3-(1>adanantanenethylaninocarbonyl)-naphthalene The conpound was

theexadplle Zisgep 'Iiblee&fé%fﬂoidlﬁﬁer?é) wdhe §éﬁ9&'tﬂ§te§f bt @BlﬁmﬁbOVe

prepared as
was used as
NVR (d[err]-

(6H, m, 4.4aQe9ateH ta)le8ve-Bha ldbis ppla?. Ratdtial) as2tit(2Hcombouhds
(3H, s), 1. 5 khg? 1.4 (6H, s), 1.3 (3H, d). 25 The nmaterial was further
'characterlsed an ést

10

15

20

et hyl
|te solid.

BUESPAELErpbEY efufiod) Sof R Srgnsiing and 10 d grBly

ed as the N nethyl-D glucam ne salt

£. 5—(1S—(3,5—di-carboxthenylaminocarbonyl)—2-(4-iodo-
phenyl)ethylaminocarbonyl)-6-(1l-adamantanemethylamino-
carbonyl) -indole

The product of step e (50 mg) was dissolved in TFA (1ml) and
stirred at room temperature for 1h. The solution was.

filtered and evaporated and the residue co-evaporated

several times with diethyl ether. The residue was triturated
with ether and the solid filtered off and dried. The title
compound was left as a white solid. 'H NMR (dS-DMSO) & 11.5
(14, s), 10.7 (1H, s), 8.8 (1H, d), 8.5 (1H, m), 8.4 (2H,
s), 8.2 (1H, s), 7.7 (3H, s), 7.5 (2H, m), 7.2 (2H, m), 7.0
(1H, s), 6.5 (1H, s), 4.7 (1H, m), 3.4 and 2.9 (4H, m), 1.9
(3H, s), 1.5 (6H, m), 1.3 (6H, s).

Example 33 - 5-(15-(3,5~dipivaloyloxymethyloxycarbonyl-
phenylaminocarbthl)-2-phenylethylaminocarbonyl)-6-(l—

- adamantanemethylaminocarbonyl)-indole

25

30

35

The compound of example 24 (331 mg, 0.5 mmol) was dissolved
in DMF (2.5 ml) and cesium carbonate (168 mg, 0.5 mmol) and
pivaloyloxymethyl chloride (0.144 ml, 1.0 mmol) were added.
After 30 min at room temperature the reaction mixture was

partitioned between ethyl acetate (30 ml) and 2M

hydrochloric acid (30 ml). The organic layer was washed with
water (3 x 20 ml), dried (magnesium sulphate) and evaporated
to leave a white foam which was purifed by column

.chromatography (silica 80% dichloromethane and 20% ethyl

acetate) to leave the title compound, found: C, 67.29; H,
6.61; N, 6.28. CyHgN,0,, requires C, 67.40; H, 6.56; N,
6.29%, 'H NMR (d°-DMSO) & 11.5 (1H, s), 10.3 (1H, s), 8.8
(3H, m), 8.5 (1H, t), 8.2 (1H, s), 7.7 (1H, s), 7.5 (1H, t),

14
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Exanple 11 2-(2R-carboxynethyl anm nocarbonyl pyrrolidino- 30 '
car bonyl ) - 3- (1- adamant anenet hyl ani nocar bonyl ) - napht ﬁla$8néﬂiﬁﬁeemlgi?ﬁ

prepared essentially as in exanple 10 except that thd phonlc
racid salt of glycine benzyl ester was used &% substr nstead

of the 35 4-toluene sul phonic acid salt of D-alanine enzy ester [err]
NVR (d[err]-DVMBO) [err] 12.6 (1H, s), 8.6 (1H, m, 8.4 (1H, t), 83 75
(6H 1), 4.4-4.5-3105nf5H3.8)3.2.26H.Hm) S) 2. 6.62KLHN) s), 620 248, (@M, 4)7

1.8 (3H, 1. 6 a1 teri fuyr i )
char gcterz’iS)sed éSJ.ﬁt %%2213 a% ﬁ%@&g Srr(\;]!tHh i mg‘ (t?ca{?nk{rﬁ\ggzél £ é ExgmgiléHizm)
2-(2R—(1R—carbg&3% §§ %n1ﬁbcarbonyl)pyrrolld|no-

5 _
Example 34 5-(15-(3, 5-dihydroxyaminocarbonylphenylamino-
carbonyl) 2-phenylethylamlnocarbonyl)—6 (1-adamantanemethyl -
aminocarbonyl) -indole

10 The compound of example 24 (300 mg, 0.45 mmol) was dissolved
in DMF (5 ml). Pentafluorophenol (184 mg, 1.0 mmol) and DCCI
(206 mg, 1.0 mmol) were introduced and the mixture stirred
at room temperature for 3h. The solution was filtered and
hydroxylamine hydrochloride (100 mg, 1.4 mmol) and

15 triethylamine (0.2 ml) was added. The solution was stirred
overnight and then evaporated. The material left was
partitioned between ethyl acetate and 2M hydrochloric acid.
The organic layer was dried, filtered and evaporated to
leave a solid which was triturated with several portions of

20 diethyl ether. The white solid left by this procedure was
isolated by filtration and dried. This was then
recrystallised from a 1:1 mixture of hexane and ethyl
acetate to leave the title compound (110 mg). 'H NMR (d°-
DMSO) & 11.6 (1H, s), 11.2 (2H, br s), 10.2 (1H, s), 8.8

25 (1H, 4), 8.5 (3H, m), 8.0-7. 1'(9H m), 6.5 (1H, s), 4.7 (1H,
m), 3.4 and 2.9 (4H, m), 1.8 (3H, s), 1.6 (GH m), 1 3 (6H,

s).
Example 35 5-(15-(3,S-dimethoxycérbonylphenylamino-

30 carbonyl) -2-phenylethylaminocarbonyl)-6-(l-adamantane-
methylaminocarbonyl)-indole

The compound of example 24 (155 mg, 0.23 mmol) was dissolved
in methanol (5 ml). A 2M hexane solution of trimethylsilyl-
35 diazomethane in hexane (1 ml) was added and left to stir for
30 min. The yellow solution was evaporated and the residue
partitioned between ethyl acetate and Water.'The aqueous
phase was extracted with ethyl acetate and the combined
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car bon I) 3-(1- adanantanenethyl(N—nethyl)an1nogg;@ggx&QB n hthalene 10 The
conpound was prepared essentially as in exanple ﬁt el he conpound

of exanple 9 was used as the acidic substrate i “ompound of
exagple 3 in step a INWR (d[err]-DVBO) [4&rr] 12 -7.5 (7H, m,
4.3-4.1 (2H, m, 3.6-2.7 (6H, m, 2.92 and 2.91 (3H 2 xs), 2. 0 (2H m,
1.8 15 (3H s), 1.5 (6H, q), 1.4 (6H m, 1.3 (3H di The material was
further chaongedicsedtandtsestess driet Nagresjumpsylpbakthe §altersdnd:

8 gg gg "Bné @@apgjra@eéz Tl% efé&ﬂ@é rv\]d\;‘[ 11 i sd ehloil fbOnahequi res

2- (2R-(1s-c'a@bé>@9éfﬁmféﬁnﬁbE&?—bGW\@oﬁqw% ,» 66.00; H, 6.10; N,
carbonyl) - 37(91adm§m,tzﬁ§t§mst hylsiNﬁFEt dquardewcar, bog |7 ; naphtdiad Bpe \g5

The conpgun pr.ep. n S exannm 1 xcept that e PTSA
salt of g ?aﬁ?%e l%‘ﬁ gﬁgi s@d(]‘&’[n &S 432 %ll? sy, EE} (tzlgl

d), 8.4 (1H, t), 7.5 (1H, s), 7.3 (7H, s), 6.7 (1H, s), 6.4

(2H, m), 5.0 (1H, m), 3.9 (6H, s), 3.4 and 2.9 (4H, m), 1.9

(3H, s), 1.6 (6H, m), 1.4 (6H, s).

10 Example 36  5-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-
phenylethylaminocarbonyl)-6-(l—adamanCanemethylamino-
carbonyl) -N-methyl-indole

a. 5-(18-(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-
15 phenylethylaminocarbonyl)—6—(1—adamantanemethylamino—
carbonyl) ~N-methyl-indole

5-(1S-(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-phenyl-
ethylaminocarbonyl)-6-(l-adamantanemethylaminocarbonyl) -

20 indole, the title compound of Example 24 step h. (21lmg,
0.25 mmol) was dissolved in dry THF (1 ml) and dry DMF (0.5
ml) . The reaction mixture was stirred under an atmosphere of
dry nitrogen and sodium hydride (15 mg, 0.3 mmol) was added.
Hydrogen gas was evolved for about S min and then methyl

25 iodide (0.04 ml) was added. The mixture was stirred at room
temperature for 1h, diluted with brine (20 ml) and extracted
'wi:h dichloromethane (20 ml). The organic layer was washed
with brine (2 x 20 ml), dried (magnesium sulphate) and
evaporated. The residue was purified by column

30 chromatography (silica 85% dichloromethane and 15% ethyl
acetate) to leave the title compound (90 mg).

b. 5-(18-(3,5-dicarboxyphenylaminocarbonyl) -2~-phenylethyl-
aminocarbonyl) -6~ (1l-adamantanemethylaminocarbonyl) -N-methyl -
35 indole

This was prepared éssentially'as in example 3 step b ekcept
that the product of step a above was used as substrate




rFuel/7ab u®
as the basic substrate instead of the PTSA salt of D alanine benzyk ester
in step a [err]NVR (d[err]-DVBO [err] 12.8 (1H, This Sh8et BasBetn Keplaed) ,

e i
[ er

4.3-4.1 (2H, m, 3.6-2.7 (6H, m, 2.92 and 2.91 30 (2H,
m, 1.8 (3H, s), 1.5 (6H, q), 1.4 (6H m,42L.3 (BHHImEEMﬂMNMleHaI
further characterised and tested as the N nethyl t found:
C, 55.36; H 7.88; N, 6.40. 35 CJerr]JHerr]Nerr]derr]. 5.7 Herr]O 0.1

di‘'oxan requirésstea8nb;- (HR-&J@?ZYNX}&&S’CMnyl-ZiYExtahi;difeno—d:arbonyl)-2—

(2R; car boxypygioky inaats 1 andit hal 'H NMR . (d®-
adamant anerret];%qll amggocar é& ‘h%{% fcar&)orﬁ/ oro e%r%tenae gnePre ar atl(on of
r

2- (1- adamant B8Rt yl%n?nb b‘é)hylgre@hgﬁr*} dls B 5 diZdh @r)ob@nz’ol(é-Hamtd
8.2 (1H, s), 7.7 (1H, s}, 7.5 (1H, 4), 7.2-7.4 (5H, m), 7.1

5 (1H, s), 6.5 (1H, d), 4.7 (1H, m), 3.8 (3H, s), 3.4 and 2.9
(4H, m), 1.8 (3H, s), 1.5 (6H, m), 1.4 (6H, s).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 59.47; H, 7.24; N, 7.79.
10 C43H.NgO;; requires C, 59.65; H, 6.99; N, 7.88% '

Example 37 6-(1S-(3,5-dicarboxyphenylaminocarbonyl) -2-
phenylethylaminocarbonyl)-5-(l-adamantanemethylamino-
' carbonyl)-N-methyl-indole '
15

This was prepared eséentially as in example 36 except that
the more polar dibenzyl ester prepared in example 24 step h
was used as substrat:e_ in step a instead of 5-(1S-(3,5-
dibenzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamino-

20 carbonyl)-6-(l-adamantanemethylaminocarbonyl)-indole 'H NMR
(d°-DMSO) & 10.2 (1H, s), 8.7 (2H, m), 8.4 (1H, t), 8.2 (1H,
s), 7.9 (1H, s), 7.5 (1H, 4), 7.2-7.4 (5H, m), 6.8 (1H, s),
6.6 (1H, 4), 4.7 (1H, m), 3.8 (3H, s), 3.4 and 2.9 (4H, m),
1.8 (3H, s), 1.5 (6H, m), 1.4 (6H, s).

25 . |
The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 56.77; H, 7.22; N, 7.61.
Cs3H74NO;; . 3H;0 requires C, 56.77; H, 7.19; N, 7.50%

30 Example 38 5-(1S-(3, S-methoxyaminocarbonylphenylamino-
carbonyl)—2-phenylethylaminoéarbonyl)-6-(1-adamantanemethyl-
amlnocarbonyl) -indole and regioisomer with substltuents at
positions S and 6 reversed

35 The compound was prepafed essentially as in example 24
“except that 1S-(3, 5-di'methoxycarbonylphenylaminocarbonyl) -2-
phenylethylamine was used in step h instead of 1S-(3,5-
dibenzylo;cycarbonylphenylaminocarbonyl } -2-phenylethylamine,



2, 3- napht hal enedi car boxyl i ¢ anhydride. 10 b

(2 .car boxypyrrol i di no-carbonyl ) - 2- (1- ad mant anene
anf nocar bonyl net hyl ) - 4, 5- di chl or obenzenét>The naterial was prepared
essentially as in exanple 3 except 15 that the conpound of step a above was

ed b tead.of th d of H NVR
(aier i - neyERefiopl caibiding ORI Jr & (0BG oy (n& | fbxBurE’ BE

(6H m, 2. 3r(eqi-p1apmezsomgmedsgmrinq t6H5 spep Werq Giat Sppazetede 'ﬂfb?erl al
furth hag aet gl t
found: C 52200 Gf*“‘%ﬁ‘%’? ﬁcﬁw ]ﬁﬁ“ﬁdg‘tﬁ @[% PP RerRgL:
H err] O r eqéftBE Vas2 RyEprared dsogenasony afh product of
1- (1- adagangRappEENY] fMsheear b@n}ﬂ&ll%vi@?m:?@aﬁment of the resulting

diacid with O-methyl-hydroxamic acid hydrochloride in the

(324
The w?er’ial was prepared essentially as in exanply g:s]m«;ﬁ'ﬁ thlat q
ﬂl ace

4, 5-di’chl oropht hal i ¢ anhydri de was used as substra’u”"

presence of PyBROP and diisopropylethylamine. found: C,

61.86; H, 6.70; N, 10.83. C,H.NO, . 3:15 H,0 requires C,

 61.79; H, 6.52; N, 10.81% 'H NMR (d-DMSO) & 11.8 (2H, br s),

10 11.5 (1H, s), 10.3 and 10.2 (1H, 2 x s), 8.8 (1H, m), 8.5

(3#, m), 8.0-7.1 (9H, m), 6.5 (1H, m), 4.7 (1H, m), 3.7 (6H,

2 x s), 3.6 - 2.7 (4H, m), 1.8 (3H, s), 1.5 (6H, m), 1.4
(6H, s).

15 Example 39 S5-(1S-(3-methoxycarbonyl-5-pivaloyloxymethyloxy-
carbonyl-phenylaminocarbonyl) -2-~phenylethylaminocarbonyl) -6-
(l1-adamantanemethylaminocarbonyl)-indole and regioisomer
with substituents at positions S5 and 6 reversed

20  The compound was prepared essentially as in example 38
except that 1S-(3-methoxycarbonyl-S-
pivaloylokymethyloxycarbonyl-phenylaminocarbonyl)-2-
phenylethylamine was used in step h instead of 15-(3,5-
dimethoxycarbonylphenylaminocarbonyl) -2 -phenylethylamine.

25 1S—(3-methoxycarbonyl-5—pivaloyloxymethyloxycarbonyl-
phenylaminocarbonyl)-2-phenylethy1amine was prepared
essentially as in example 15 step c¢ except that 3-
methoxycarboﬁyl-5—pivaloyloxymethyloxycarbonyl-aniline was
used as substrate instead of 3, 5-dibenzyloxycarbonylaniline.

30 This in turn was prepared by the treatment of monomethyl-5-
nitroisophthalate with cesium carbonate and chloromethyl-
pivalate followed by catalytic hydrogenation, found: C,
68.01; H, 6.42; N, 6.84. C,HyN0, requires C, 68.34; H,
6.37; N, 7.08% 'H NMR (d°-DMSO) & 11.5 (1H, s), 10.3 and 10.2

35 (1H, 2 xs), 8.8 (3H, m), 8.5 (1H, m), 8.2 (1H, s), 7.9 and
7.7 (1H, 2 x s), 7.5-7.0 (7H, m), 6.5 (1H, m), 5.9 (2H, s),
4.7 (1H, m), 3.9 (3H, s), 3.4 and 2.7 (4H, m), 1.8 (3H, s),
1.5 (6H, m), 1.4 (6H, s), 1.1 (9H, s).



acid The material was prepared essentlally as in exanmple 1 except that

1, 8- napht hal enedi car boxyl i ¢ anhydri de was used éﬁmﬂmﬁﬁﬂhSkﬂa&@hmﬂsiead of
2, 3- napht hal enedi carboxyl i c anhydride. [err]H N '
'(1HFr)84(1Ht)8175(5Hrr)2 (2Hd m

m, 1.5 (6H, s). The material was further characterlse &e
N--35 nethyl -D-glucam ne salt found: C, 62.95; H 7.26; N, 4.86.
Jerr]Herr] %g#%ggc] 5- i 8L r(bOméeﬂBky%%r‘aon% -‘é&cﬁbdxﬁ%hé\kyfarﬁﬁr/e-

23 Exanple - boxymnet hyl am ndcar bonyl pyrrol i di.no-
car bonyl ) - 3- (@Mt%ﬁ?ﬁﬁwwm&mbﬁ’%&ﬁ b&my Ly 2dARAREARERARTBL The

conpound was RLiaRsELEbEEgENt i AlbY eaandn régddalsembd with substituents at
positions 5 and 6 reversed

d as the

The compound of example 39 (300 mg) was treated with a
saturated solution of ammonia in methanol (20 ml). The
solution was stirred for lh and on evaporation the residue
was purified by column chrometography' (silica 95%
10 dichloromethane and 5% methanol) to leave the title compound
(52 mg), 'H NMR (d°-DMSO) & 11.5 (1H, s), 10.3 and 10.2 (1H,
2 xs), 8.8 (1H, m), 8.6 (2H, m), 8.5 (1H, m), 8.2 (1H, s),
7.9 and 7.7 (1H, 2 x s), 7.5-7.0 (7H, m), 6.7 (1lH, s), 4.7
(1H, m), 3.8 (3H, s), 3.4 and 2.7 (4H, m), 1.8 (3H, s), 1.5
15 (6H, m), 1.4 (6H, s).

The compound was furﬁher characterised and tested as the N-
methyl-D-glucamine salt found: C, 60.71; H, 6.96; N, 7.89.
CyeHsN:O;, .2H,0 requires C, 60.85; H, 6.77; N, 7.71%

20
Example 41 5-(1S-(3,5-dicarboxyphenylaminocarbonyl) -2~
phenylethylaminocarbonyl) -6-(l-adamantanemethyl-N-methyl- "
aminocarbonyl)-indole and regioisomer with substituents at
positions 5 and 6 reversed

25
The material was prepared essentially as in example 24
except that N-methyl-l-adamantanemethylamine was used in
‘step g instead of 1l-adamantanemethylamine and that the
regioisomers were not separated at the end of step h,‘H.NMR

30 (d°-DMSO) & 11.5 and 11.3 (1H, 2 x s), 10.3 and 10.2 (1H, 2
x s), 8.7 (1H, m), 8.6 (2H, m), 8.5 (1H, m), 8.2 (1H, s),
7.9 and 7.8 (1H, 2 x s), 7.5-7.0 (7H, m), 6.5 (1H, m), 4.7
(1H, m), 3.2 (4H, m), 2.7 (3H, m), 1.8 (3H, s), 1.5 (12H,
m) . '

35 ~ _
The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 59.76; H, 7.04; N, 7.68.
Cs3H,4NgOy;. requires C, 59.65; H, 6.99; N, 7.88%



Vaa _ : nvu\lvu'tll.lll‘f
except éfat the PTSA salt of glycine benzyl basi c
~ substrate instead of the PTSA salt of D alanin g‘[hagq;%&pf[ 1a&dst ep a 1INMR

(d6-DVBO) 6 12.7 (1H, s) -8475(7Hn)43-.' 9-2.7 (8H,

: 392 and 2.91 10 (3H, 2 x s), 2.0 (4 m, } ml |E:|uﬂ 5 (6H, 0q),

1.4 (6H, m. The material was further characteri sk as the N
met hyl - D-gl ucam ne salt found: C, 51.52; H 7.81; N, 6.29. 15
Gerr)Herr|akegsieleny) . 855 (nser(,@ I ioSofondily Bdis b dridny 1 -8-36%

Exanpl e I car n gm noc rbonyl ) - 2-

phenyl et hyl a?r%‘ﬁﬁé’%%?&i?ménqﬁaﬁg\é%& gm My taremethylamino-

car bonyl ) - naphtibehgbe-2Addhe camplouritégmsmmxare/ﬂhtﬁssemmiiuu@ﬁtsn at

" exanple 3 except. that 1S (3. 5-di henzyl oxycar bonyl phenyl am nocar bonyl ) - 2-
phenyl et hyl el Jeti“ﬁ?ﬁpgrgaé g 5%3 g‘\zow) was used in step a instead of

D prolineSbenzyl ester. [err]NVR (d[err]-DVMBO) [err] 13.3
The material was prepared essentially as in example 24

except that cycloheptanemethylamine was used in step g

instead of l-adamantanemethylamine and that the regioisomers

were not separated at the end of step h, 'H NMR _(d"—DMSO) )
10 11.5 (1H, s), 10.3 and 10.2 (1H, 2 x ), 8.7 (3H, m), 8.5

(1H, m), 8.2 (1H, s), 7.8 and 7.6 (1H, 2 x s), 7.5-7.0 (7H,
m), 6.5 (1H, m), 4.7 (1H, m), 3.2-2.7 (4H, m), 1.7-1.0 (13H,
m) . T

15 The compound was further characterised and tes.ted as the di-
N-methyl-D-glucamine salt found: C, 54.09; H, 7.17; N, 7.41.
C49H70N5017 .4.3H20 requires C, 53.85: H, 7.25; .N, 7.69%

Example 43 5-(1S-(3,5-diaminophenylaminocarbonyl) -2-phenyl-

20 ethylaminocarbonyl)-6-(l-adamantanemethyl-N-methylamino-
carbonyl)-indole and regioisomer with substituents at
positions S and 6 reversed .

a. N-tert-butyloxycarbonyl-1S-(3,5-dinitrophenylamino-
25 carbonyl) -2 -phenylethy_lémine

3,5-Dinitroaniline (3.44g, 18.7 mmol) and BOC-L-
phenylalanine methyl ester (5.24 g, 18.7 mmol) were
dissolved in 1,2-dichloroethane (50 ml) and cooled to —10 .
30 Trlmethylalumln;um (3.6 ml, 37.4 mmol) was added and the
mixture was allowed to warm to room temperature and stirred
for 10d. 2M sodium hydroxide solution (20 ml) was added and
the reaction mixture filtered through celite, washed with
brine and treated with threé_aliquots of magnesium sulphate,
35 charcoal and celite. After evaporation, the residual
material was chromatographed (silica gradient 5-10% ethyl
acetate and dichloromethane) and recrystallised from a
mixture of dichloromethane and hexane to leave the title
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25 (2H,-s), 10.1 (1H s), 9.0 (1H d), 87 (3H m 8.2 (2H,[n4_jL£L41LL___—~—
m, 7.9 (1H, m, 7.6 (2H, m, 7.4 (1H s), 7.3 (5H m, 4.8 (1H,

3.5-2.9-(4H, m, 1.8 (3H s), 1.5 (6H q), 1.4 (6H m. 30 Théhﬁﬁk lmxd
further ‘characterised and tested as the di Mgrethyl - D-glucan1n ;
C, 57.02; H 7.00; N 5.63. (err]Herr]Nerr]Jgerr]. 37|{ar :
di oxan requires C, 57.21; H 7.27; N 5.87%35 Preparation '

1S—(3;5-drbenzy¢mm®QanboaylphenﬁbawﬁddowcamﬂdmyH)42£ﬁhﬁnylethylan1ne a. .
3, 5-di-benzyl oxycar bonyl - ni t r obenzene 24 5-nitro-isophthalic acid (21.1g,

0.1 nol), thionyl chloride 880 ml)) and DVF (10 drops) were stlrred and
heat ed for abou® 5-(1s- dlamlnophenylamlnocarbonyl) 2-phenylethyl-

aminocarbonyl) -6-(l-adamantanemethyl-N-methylaminocarbonyl) -
5 indole and regioisomer with substituents’ at positions 5 and
6 reversed

The material was prepared .éssentially as 1in example 24
except that the product of step a qbove was used in step h
10 after the BOC group had been removed with trifluoroacetic
acid, instead of 1S-(3,5-dibenzyloxycarbonylphenylamino-
carbonyl) -2-phenylethylamine and the mixture of regioisomers
formed during this step were not separated. The amine groups
were formed by the final hydrogenation step, 'H NMR (d-DMSO)
15 § 11.5 (1H, 2 xs), 9.4 (1H, d), 8.5 (1H, dd), 8.3 (1H, m),
7.8-6.5 (9H, m), 6.4 (2H, dd), 5.6 (1H, d4), 4.7 (1H, m), 4.6
4H, br s), 3.0-2.8 (4H, m), 2.7 (3H, m), 1.9 (3H, m), 1.6
(6H, m), 1.5 (6H, m). | |

20 The compound was further characterised and tested as Ehe di
hydrochloride salt found: C,_54.90; H, 6.63; N, -10.88.
C35H42C12N503 .6H20 requires C, 55.18; H, 6.92; N, 10-73%

_ 'Examgle 44 S-(ls-(3,S-dicarboxyphenylaminocarbbnyl)-2—
25 phenylethylaminocarbonyl)-6-(l-adamantanemethylamino-
carbonyl) -N-acetyl-indole

The unseparatied mixture of diastereomers isolated at the gnd

of example 24 step h (251 mg, 0.3 mmol) was dissolved in DMF

30 (O.Srml) and 60% sodium hydride- (14 mg, 0.36 mmol) was
added. This was accompanied with effervescence. To the

- yellow solution was added acetyl chloride (0.026 ml, 0.36
mmol) and the mixture was stirred for 2h at RT. A few drops

of water were introduced before the whole reaction mixture

35 was poured into water (0.5 ml). The aqueous mixture was
extracted with diethyl ether (5 x Sml) and the combined
_organic layers dried (magnesium sulphate). The product was
finally_purifed by column chromatography ( silica 10% ethyl
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1h untp( a clear solution was obtained. Excess thionyl chloride was renoved
by evaporation and the residual acid 5 chl orlTaieSMSHasBesn oaaed wth

di ch¥oronethane (2 x 100 nl) to renove the Ias al-cohol

(2 g, 0.2 nol) andtrlethylamne(BO 39, dlssolvedln
i£hl oronet hane (200 m) and 10 stlrre at O[err at nosphere of
ry nitrogen and a solution of the acid chloride in dICh| ororrethane (50 m)

/was added dj Vaergo%odfi}cg&oﬁ;ﬁne%%%é)Ofeowaaw Eh&% for

1h, and the so utlon was e organi c | ayer was washe Wlt wat er (2

x 100m ), ©f (Fheebisde waremund df 9YemSrbFitie WaF UEPBREFLEd O iRl
dried over ﬂmr@sﬂdamcﬁmdm%} ey ditsy éﬁ&@ié@%y@énéiél%g%ad@b&!mamd to
5%¢

| eave the title conpound 09 err] H.N err]) [er 0
(3H, d), 7.59RE Stgp 4I—f%I WMR 4 %b‘g 15 E/Eg byl 14|ne

3, 5-di b@zy(llox,ycmbbcmw_ -89 ratenzene €.3% 93K, ) 8 )1 WesH, s), 8.1-7.9
(2H, m), 7.4~7.1 (6H, m), 6.8 (1H, m), 4.7 (1H, m), 3.4-2.9
(4H, m), 2.7 (3H, 2 xs), 1.9 (3H, m), 1.6 (6H, m), 1.5 (6H,

m).

10 The compound was further characterised and tested as the di¥
N-methyl-D-glucamine salt found: C, 56.96; H, 7.11; N, 7.44.
Ce4H7NgO,5 .2.6H,0 requires C, 56.79; H, 6.99; N, 7.36%

Example 45 5-(1S8-(3,5-dicarboxyphenylaminocarbonyl) ~2-
15 phenylethylaminocarbonyl)-6-(l-adamantanemethylamino-
carbonyl) -N-phenylsulphonyl-indole

The material was prepared essentially as in example 44
except that phenylsulphonyl chloride was used instead of
20 acetyl choride, 'H NMR (d®-DMSO) & 13.3 (2H, br s), 10.1 (1H,
2xs), 9.2 and 8.9 (1H, 2 x d), 8.7-8.6 (3H, m), 8.2 (2H,
s), 8.0 (2H, m), 7.9-7.1 (10H, m), 6.9 (1H, m), 4.7 (1H, m),
3.5-2.9 (4H, m), 1.9 (3H, m), 1.6 (6H, m), 1.5 (6H, m).

25 The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 55.23; H, 6.88; N, 6.72.
CsgH46Ns019S . 4 . 0H,0 requires C, 56.07; H, 6.69; N, 6.64%

Example 46 5-(18-(3, 5-dicarboxyphenylaminocarbonyl) ;2 -

30 phenylethylaminocarbonyl)-6-(2,2-dimethylpropylamino-
carbonyl) -indole and reglo:.somer with substituents at
positions S5 and 6 reversed

_ The material was prepared essentially as in example 24
35 except that 2,2-dimethyl-propylamine was used in step g
instead of l-adamantanemethylamine and that the regioisomers
were not separated at the end of step h, 'H NMR (d°-DMSO) &
11.5 (1H, s), 10.3 and 10.2 (1H, 2 x s), 8.7 (3H, m), 8.5



. tWIs UL U T,
di ssol-ved in ethyl acetate (50 nl) and tin(ll)chloride dihydrate (11.27g,
50 mmol ) was added ang, &l ; logl . stirred and heated at 70 under an
at rosphere of nitrogen [I i-xt.ure was poured carefully onto 5%
sodi um hydr ogencar bon 00 m ¥8and a further aliquot of ethyl

acetate (100 m) was added. After shaking the organic | ayer was separated
and, t he aqueous | ayer was extracted with 30 nore ethyl acetate (50 m). The

conbi ned or gddite ®yers. et nashed vt tandri ne, (dhd 4r¥ e, - 1132t Y BHY
evapor at ed t el eavss anal anyeld ow st da)(3.250-2 WNYan[ afy ] H MR 9H, s).
(cocferr]) [err] 81 (1H d), 7.5 (12H m, 5.4 (4H, s), 3.8 (2H bs). 35
C. N-tert-butyl oxycarbonyl.- 1S- (3, 5-di benzyl oxycar bonyl - _

phenyl am nocamkobnpciiph e Eutyhay chaBectlerileny aaldniese edBagbtge @3-
ol ) was Sdl E—%‘evtq'gyipbgéi/ucamine salt found: C, 53.21; H, 7.12; N, 8.08.

CaeHesNgOy7 -3 .5H,0 requires C, 53.19; H, 7.09; N, 8.09%

Example 47 5-(1S-(3, 5-dicarboxyphenylaminocarbonyl) -2-
phenylethylaminocarbonyl)-6-(l—qdamantanemethylamino—
10 carbonyl)-indole

The material was prepared essentially as in example 24
except that 1S- (3','S-dibenzyloxycarbonylphenylaminocarbonyl) -
_ ethylamine was used in step h instead of 1-S-(3,5_—dibenzyl-
15 oxycarbonylphenylaminocarbonyl) -2-phenylethylamine. The less
polar regioisomer after this stép was taken through to the
title compound by hydrogenation. The 15-(3,5-
dibenzyloxycarbonylphenylaminocarbonyl) ~ethylamine was
prepared essentially as in example 15 steps c¢ and d except
20 that BOC-L-alanine was used in step ¢ instead of BOC-L-
phenylalanine. 'H NMR (d°~-DMSO) & 11.5 (1H, s), 10.1 (1H, s),
8.7 (3H, m), 8.5 (1H, m), 8.2 (1H, s), 7.7 (1H, s), 7.6 (1H,
s), 7.5 (1H, s), 6.5 (1H, s), 4.5 (1H, m), 2.9 (2H, m), 1.8
" (3H, s), 1.5 (15H, m). - -
25 _
The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 53.04; H, 7.26; N, 8.05.
CyeHesNgO17 -3 .6H,0 requires C, 53.05; H, 7.27; N, 8.06%

- 30 Example 48 6-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-
phenylethylaminocarbonyl)-5—(l-adamantanemethylamino—
carbonyl)-indole '

The material was prepared essentially as in example 47
35 except that the more polar regioisomer after this step was
taken through to the title compound by hydrogenation, 'H NMR
(d°-DMSO) & 11.5 (1H, s), 10.2 (1H, s), 8.7 {(3H, m), 8.4
(1H, . m), 8.2 (1H, s), 7.9 (1H, s), 7.5 (2H, m), 6.6 (1H, s),
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25 dicn//:onethane (200 mM) and dry diisopropyleth Ian1ne (11 48*‘

nmol ) was added fol |l owed by PyBROP (15.33g, 33
stirréd at roomtenperature for 5 mn and then
3, 5-di-benzyl oxycar bonyl -aniline (7.22 g, 2 mol

was stirred at

e mas
u The solutlon

roomtenperature for a further 5h and the solution was then

washed sequentially with 2M hydrochloric acid, water, saturated sodi um
hydr ogencar banat g 13! w)i,ore and(awt ar) and. 8i 03K ]| ysdri eds fiibter g .and
evaporated to leave an oil. This was purified 10 by col umm chronat ography
(90% di chl or omet hane and 10% et hyl acetate) to |eave the title conpound as
a white soli @heltodpgundOdés §erthurhhﬁatd¢9erisEﬁﬁﬁdetéﬁtéd(d$+thé di8 5

(2H, s), 8.2
1.3 (9H, s) 1
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C“H“N4L7 requires C, 56.55; H, 7.02; N, 8.60%

Example 49 5-(1S-(trans 3,4—dimethoxycarbonylpyrrolidiﬁo-
carbonyl) -2-phenylethylaminocarbonyl) -6- (1-adamantanemethyl-
aminocarbonyl) -indole and regioisomer with substituents at
positions 5 and 6 reversed

The material was prepared essentially as in example 24
except that 1S-(trans 3,4-dimethoxy-
-carbonylpyrrolidinocarbonyl)-2—phenylethyiamine was used in
step h instead of 1S-(3,5-dibenzyloxycérbonylphenylamino-
carbonyl) -2-phenylethyl amine. The mixture of regioisomers
was not separated and no hydrogenation was performed as a
final step as no deprotection was required. 'H NMR (d%°-DMSO)
 11.4 (1H, m), 9.9 (0.5H, m), 8.6 (0.5H, m), 8.2 (1lH, m),
7.7-7.1 (8H, m), 6.5 (1H, m), 4.8 and 4.6 (1H, 2 x m), 3.6
(6H s), 3.2 -2.9 (8H, m), 1.9 (3H, s), 1.8 (2H, t), 1.5 (6H,
m), 1.4 (6H, m).

Example 50 5-(1S-(trans 3,4-dicarboxypyrrolidinocarbonyl) -
2-phenylethylaminocarbonyl) -6-(l-adamantanemethylamino-
carbonyl) -indole and regioisomer with substituents at
positions 5 and 6 reversed

The material of example 49 (200 mg, 0.3 mmol) was dissolved

.in a 1:1 mixture of methanol and water (10 ml) and lithium

hydroxide (28 mg, 0.6 mmol) was added. The temperature of
the reaction vessel was raised to 80° for two minutes and on
cooling the reaction mixture was evaporated and acidified to
PH3 with 2M hydrochloric acid. The precipitated material was
filtered and dried to leave the title compound (44 mg), 'H
NMR (d®-DMSO) & 12.7 (2H, br s), 11.4 (1H, m), 8.6 (1H, m),
8.2 (1H, m), 7.7-7.1 (8H, m), 6.5 (1H, m), 4.8 (1H, m), 3.2
-2.9 (8H, m), 1.9 (SH, m), 1.5 (6H, m), 1.4 (6H, s).



phenyl et hyl am ne N-tert-butyl oxycarbonyl - 1S—(3~5~dpben;yLoxygaLﬁ3&ﬂ heny(-

20 am notar bonyl ) - 2- phenyl ethylam ne (8.0 g, 13

_soIv d in

trifluoroacetic acid (40 m) and stirred at room 30 mn.
The solzent was renoved by evaporation and the resj in dry
di chl or omet hane (50 nm) and basified with chﬁ%opro This 25

sol ut.ion was then used for subsequent transf or mati ons. Exanple

2-(2S- (1R-carbo eth | ami nqQcar bo t hyl rrolld rbo 1-.
adanant anenet hy %B?Baay‘f'?s P”X‘é‘b ?ﬁacf%%gébe%%e r%/\%% apsr éﬁ‘(&r &4
essentially as Nﬁmekhyﬁké -§lecegpne batlt found: C, 58. 27 H 7.38; N, 8.06.

2S-(1R-b I t hyl ) I t
et ond of D pr o AT e er CLor [ RUR Fa[ 3 1 DRgop Lot ] énsséﬂa

m, 8.2 (2H m, 8.0 (3H m, 7.6 35 (2H m, 4. 4 3.9 (2H ), 3.5-2.
(8H m, 2.05(2tkafibiel 81 3-(15—(3,S-dicarboxyphenylaminocarbonyl)~2-

phenylethylaminocarbonyl)-2-(l-adamantanemethylamino-

carbonyl) ~carbazole

This was prepared essentially as in example 24 except that

10 the dimethyl ester of carbazole-2,3-dicarboxylic acid. was
used in step e instead of the dimethyl ester of indole-5,6-~
dicarboxylic acid. The carbazole substrate was made as in
J.Chem.Res, 1990, 1919. 'H NMR (d°-DMSO) & 13.2 (2H, br s),
11.6 (1H, s), 10.2 (1H, s), 8.8 (1H, d), 8.7 (2H, s), 8.6

15 (1H, t), 8.2 (1H, s), 8.0 (1H, d), 7.7 (1H, s), 7.6 (1lH, t),
7.5-7.3 (7H, m), 7.2 (1H, t), 4.8 (1H, m), 3.4 and 3.0 (4H,
m), 1.9 (3H, s), 1.5 (6H, m), 1.4 (6H, s). |

Example 52 2-{1S-(3,5-dicarboxyphenylaminocarbonyl}-2-
20 phenylethylaminocarbonyl)-3-(l-adamantanemethylamino-
carbonyl) -carbazole '

This wés prepared essentially as in example 26 except that

the dimethyl ester of carbazole-2,3-dicarboxylic acid was
25 used in step e instead of the dimethyl ester of indole-5,6-

dicarboxylic acid. The carbazole substrate was made as in

J.Chem.Res, 1990, 1919. 'H NMR (d%-DMSO) & 11.7 (1H, s), 10.3

(14, s), 9.0°(1H, d), 8.7 (2H, s), 8.5 (1H, t), 8.2 (1H, m),

7.9 (1H, s), 7.6-7.3 (8H, m), 7.0 (1H, s), 4.8 (1H, m), 2.8
30 and 2.5 (4H, m), 1.9 (3H, s), 1.5 (6H, m), 1.3 (6H, s).

Example 53 3-(1S-(3,5-dicarboxyphenylaminocarbonyl) -2-

phenylethylaminocarbonyl) -2- (1-adamantanemethylamino-
. carbonyl) -5,7-diacetoxy-naphthalene, arbltrary'a551gnment of
35 regioisomers at positions 2 and 3.

This was prepared essentially as in example 24 except that
5,7-diacetoxy-naphthalene-2,3-dicarboxylic acid anhydride
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(3H @), 1.5 (6H q), 1.4 (6H m, 1.2 (3H-2 xd).ThclmiaLalvﬁgq’ Ul ’4

further characterised and tested as the N A -{&géiican ne salt
Foudd: C, 70.34; H 6.10; N, 5.36. C[err]H[,e%1 i Sﬁkﬂégl.o met hano
requires C 70.39; H 6,45 N 5.73% Exaypl ﬂ“ ‘ TI““!
2-/A1S- (3, 5-di net hoxycar bonyl - phenyl am n ) :

- phenyl et hyl am nocar bonyl ) -3- (1-adanmant ane-

e
=5 c
Avet hyl ani . . 1 ,of_cexannl e, 79 . 0. 71
ol eas AL ARHa) 1RABELDS ECRRSTRRAC AP TN S o b it i
di et hyl 10 anhydride. 77he maphthybene waybsiadased it Bedevdn Severalrhe

sol uti on vag KYAPeLahe thalit RdiPeké 113 DE XEAFBoRPPREARI Y ¢OI MR (af-
chromat ography (siliga 7.5% net hanol and 92.5@6d|chlo§onethane to give two
oroduct s, FREIRR) k8 2 (18, ), 9.0 (3K, ), 8.6-8.1 (38, m), 77%6~"

5 7.1 (9H, m), 5.0 (1H, m), 3.2 (4H, m), 2.4 (6H, dd), 1.8
(3H, s), 1.6 (12H, m).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 55.31; H, 6.62; N, 5.64.
10 C§3H77N5021 .4.1 Hzo requres C, 55-54; H, 6.85,' N, 5.58% -

Example 54 2-(1S-(3,5~-dicarboxyphenylaminocarbonyl)-2-

phenylethylaminocarbonyl)-3-{l-adamantanemethylamino-
carbonyl) -5, 7-diacetoxy-naphthalene, arbitrary assignment of
15 regioisomers at positions 2 and 3.

This was prepared essentially as in example 26 except that
5,7-diacetoxy-naphthalene-2,3-dicarboxylic acid anhydride
was used in step f instead of indole-5,6-dicarboxylic acid
20 anhydride. The naphthalene substrate was made in several
steps from naphthalene-2,3-dicarboxylic acid. 'H NMR (df-
acetone) 6 10.2 (1H, s), 9.0 (2H, s), 8.6-8.1 (3H, m), 7.6-
7.1 (9H, m), 5.0 (1H, m), 3.2 (4H, m), 2.4 (6H, m), 1.8 (3H,
s}, 1.6 (12H, m).
25 ,
The compound was further characterised and tested as the
di-N-methyl-D-glucamine salt found: C, 53.14; H, 6.75; N,
5.61. CggHyNiOp 6.9 H,0 requires C, 53.40 H, 7.02; N, 5.40%

30 Example S5 3-(1S-(3,5-dicarboxyphenylaminocarbonyl) -2-
- phenylethylaminocarbonyl)-2-(1-adamantanemethylamino-
carbonyl') -S-nitronaphthalene and its regioisomer with groups
at positions 2 and 3 reversed. |

35 This was prepared essentially as in example 24 except that
S5-nitronaphthalene-2,3-dicarboxylic acid anhydride was used
in step f instead of indole-5, 6-dicarboxylic acid anhydride
and no attempt was made to separate the regioisomers in step



. : tvllul‘u-’.
material (rF 0.8) (70 ng) was the title conpo
Found:* C, 70.34; H 6.10; N, 5.36. (Jerr]Herr] &'shde

Rl Q£WEthanoI

requires C, 70.39; H, 6.45; N, 5.73%[err] NVR ( i | kS .10.2 (1H
$),-9.0 (1H, d), 8.7 (3H m 8.2 (2H m, 855)(1Hﬂ u i ‘m, 7.6
(2H, m, 7.4 (1H, s), 7.3 (5H m, 4.8 (1H, 3 lls-2. 9 (4H,

m, 18 (3H.5), 1520 (6H q)14(6Hrr)ExarrpIe' 18 |
2- (1S (3- ”EthOKY@ﬁébHEEhtﬂa@%%@@@ﬁbéﬂ?ﬁB@E%Eémmgﬁgofxl;everal steps from

- 2- phenyl et hyl am nocar. bo

(1
adanantaneneth??@ﬂ?ﬁﬁ&&ﬂ&o@yﬁydﬁﬁ@ﬁhﬂﬂﬁiﬂ¥:EFH%e ﬁ%@edpbraﬁeﬁﬁﬁéﬂlaﬁ the
i sol ated fr Omdaﬁ?eﬁﬁymrf&és@ﬁphi thBuexaf@ilgcrlfoxﬁr BEOO@?H r gﬁﬁ&%d
title COprOUI’] 0 thi s .exa rr .

9.0 (1H, d), LI EEreY), “ 89(1 %%?ﬁlj Bwsﬁwemql% 08’9(!?( Pi%

m, 30 7. 95(1[Halhjtdliim6 c(rQHcha):;:oa.m \ﬁéthgs)forhl%(Eﬂldn)as 4a7 ddikcé) of

3.8 (3H 8), Shpafodeh?uMmrl (8 {dikof) 5 1022084, P2 x s), 9.0 ana 8.8
(1H, 2 x d), 8.6-8.0 (4H, m), 7.6-7.1 (10H, m), 4.7 (1H, m),
3.2 (4H, m), 1.8 (3H, s), 1.5 (12H, m).

10 The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 51.97; H, 6.70; N, 6.12.
CsqH73NgOys .3.5 H,0. 3.5 HCOOH requires C, S1.80; H, 6.50; N,
6.30%

15 Example 56 3-(ls-(3,S—dicarboxyphenylaminogarbonyl)-2-

phenylethylaminocarbonyl)-2-(l-adamantanemethylamino-
carbonyl) -1-phenylnaphthalene and its regioisomer with
groups at positions 2 and 3 reversed.

20 This was prepared essentially as in example 24 except that
l-phenylnaphthalene-2, 3-dicarboxylic acid anhydride was used
in step f instead of inddle-S,G—dicarboxylic acid anhydride

~and no attempt was made to separate the regioisomers in step
h. The naphthalene substrate was made from 2-phenylpropiolic

25 acid as described in J.Het.Chem., 1974, 11(5), 687-90. 'H
NMR (d4%-DMSO) & 10.1 (1H, s), 9.8 (1H, d), 9.4 (2H, s), 8.2
(1H, s), 8.0-7.0 (16H, m), 4.8 (1H, m), 3.1 (2H, m), 2.4
(2H, m), 1.6 (3H, s), 1.4 (6H, m), 0.9 (6H, s).

30 The compound was further characterised and tested as the N-
- methyl-D-glucamine salt found: C, 65.46; H, 6.89; N, 5.41.
Cs3HeoN4Oy2 .1.7 H,0 requires C, 65.23; H, 6.55; N, 5.74%

Example 57 3-(1S-(3,5~dicarboxyphenylaminocarbonyl)-2-
35 phenylethylaminbcarbonyl)42—(l-adamantanemethyiamino—

carbonyl)-1, 2, 3, 4-tetrahydroisoquinoline

. ﬂg-tert—butyloxycarbonyl-3—(1S-(3,S-dibenzyloxycarbpnyl-
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Cer¢]Herr]
H &-43; N,
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The material was further charatfefrsed—aﬁd—%es%ed—as t he N—
nmet hy}. - D-glucan1ne salt Found: C, 57.31; H: 6T&§s

’Haé]'BéQ Re 1accd

35

NerrJJerr]. 1.8 di cl or omet hane. ires C, 57.30;
B- 4. 66% 28 Exanple 21 mnﬂmu
1/ 2- (1 adamant anenet hyl ami nocar bonyl ) - nap%th0| ner 1 The

material was prepared essentially as in exanple 1 except 5 that

1, 2- napht hal

2, 3- naphthalene |carboxy

colunn chr ork&

p@:ﬁbﬂé&{aksoawdfz ﬂﬁ\a\%@ SIS 291 AYPa BN 1ynt, e%@ 3&-

| c. anhydri gi oi'soners were separate
%%ﬁ¢¥%%9i6@@nethanol and 90% dichl or onet hane) The

| ess pol ar conpound Was desi gnated the conpound of this exanple [err]H NMVR

() -N-tert-butyloxycarbonyl-1,2,3,4-tetrahydroisoquinoline-
3- carboxylic acid (831 mg, 3 mmol) was suspended 1in

‘dichloromethane (30 ml) and diisopropylethylamine (1.56 ml,

10
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35

9 mmol) and PyBOP (500 mg, 3 mmol) was added. After stirring
for S min, 158-(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -
2-phenylethylamine (prepared as indicated in example 15)
(1.52 g, 3 mmol) was added. After stirring the mixture for
2h the organic solution was washed with 5% potassium
hydrogensulphate solution (30 ml) and brine (30 ml) and
dried over magnesium sulphate. The organic solution was
filtered and evaporated to leave a gum that was purified by
column chromatography (silica dichloromethane 85% and ethyl
acetate 15%) to leave the title compound (1.87 g).

b. 3-(15-(3,S-dibenzyloxycarbdnylphenylaminocarbonyl)-2-
phenylethylaminocarbonyl)-1,2,3,4-tetrahydroisoquinoline

The product of step a (1.87 g) was treated with
trifluorocacetic acid ( 20 ml) for 20 min. After evaporation
the material was partitioned between 5% sodium
hydrogencarbonate solution and ethyl acetate. The insoluble
white solid formed was filtered off and dried in vacuo
(0.92g). '

c. 3-(15-(3.5-dibenzyloxycarbonylphenylaminocarbonyl2-2-

phenylethylaminocarbonyl)~-2-(l-adamantanemethylamino-~

carbonyl)-1,2,3,4-tetrahydroisoquinoline

The product of step b (1.75 g, 2.6 mmol) was dissolved in
dichloromethane (40 ml) and lradamantaneméthylisocyanate
(0.6 g, 3.1 mmol) was added. The solution was stirred at
room temperature overnight; The solution was then washed
with 2M hydrochloric acid and brine, dried and evaporated to

leave a solid that was purified by recrystallisation from

ethanol followed by <column chromatography = (silica

i %



10 (d[err]-DVBO) [err] 8.4 (1H t), 8.1-7.5 (6H—m+—2-9 (2., GY %03,
s), 1.6°(6H m, 1.5 (6H, s). The material was. fqr ; ﬁga n?ied and
tested as the N- nethyl-D-glucam ne salt found: @ﬁ

5.02. “1p C[err]H[err]N[err]C{err] 1.3 Herr]Orequ H, 7 72
N, 4.81% Exanple 22 1/2-(1- adanmant anenet hy| noca 0|c acid
Regi oi soner 2 20 The nore polar reg|0|soner fromthe chronatography

described in exa lLe 21 s desj gpat e C npound of exa r]H
NMR (dferr] - QFP}“%% I—#g%l ’% 1‘?&‘% (BGetR-2 25&52#10 d ea‘ieg E‘
s), 1.6 (6H, nt;tleScbﬁbpuﬁﬁ 25 The material was further characterised and
tested as the N nethyl-D-glucamne salt found: C, 60.93; H 7.81; N, 5.00.
Cerr]Herr]NerrJ](Jerr].1.75 Herr]Orequires C, 61.05 H 7.77; N, 4.75%
Exanpl e 23 d2- BHRLE3, (3- & cHrdeoshyphmiyeryd antaebanpohy 2) -36phenylethyl -
pheny|6thy|%”‘9&9%&%&9*5%31@1ZL%lagﬁgﬁﬁhﬁgﬁ@Wéﬂﬂylaminocarbonyl)-1,2,3,4—
am nocar bonyl ) -napht .
tetrahydroisoguinoline _

‘ Tﬁis was prepared essentially as described in example 3 step
b except that the product of step c was used as substrate
10 insteadr:f3—(2R-benzyloxycarbonyi-pyrrolidino-carbonyl)-2-
(1—adamantanemethylaminocarbonyl)-naphthalene. 'H NMR (d%-
DMSO) & 10.1 (1H, 2 x s), 8.5 (2H, 2 x s), 8.3 and 7.8 (1H,
2x d4), 8.2 (1H, s), 7.3-6.8 (9H, m), 6.5 and 6.4 (1H, 2 x
t), 4.7-4.2 (4H, m), 3.2-2.7 (6H, m), 1.8 (3H, m), 1.5 (6H,
15 m), 1.3 (6H, m).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 57.23; H, 7.42; N, 7.61,
Cy3HyNeOy; .2.5 H,0 requires C, 57.13; H, 7.33; N, 7.54%
20 '
Example 58 S-{(18-(3,5-dicarboxyphenylaminocarbonyl) -
ethylaminocarbonyl)-6-(cycloheptanemethylaminocarbonyl}) -
indole and regioisomer with substituents at positions 5 and
6 reversed
25 _
The material was prepared essentially as in example 42
‘except that 1S~(3, 5S~dibenzyloxycarbonylphenylaminocarbonyl) -
ethylamine Qas_ used in step h instead of 1S-(3,5-
_ dibenzylbxycarbonylphenylaminocarbonyl)-2—phenylethy1amine
30 and that no attempt was made to separate the regioisomers at
' the end of this stage. ‘The 1s-(3,5-
dibenzyloxycarbonylphenylaminocarbonyl) ~ethylamine was
prepared essentially as in example 15 steps c and d except
that BOC-L-alanine was used in step ¢ instead of BOC-L-
35 phenylalanine. 'H NMR (d4°-DMSO) & 11.5 (1H, s), 10.2 (1H, s),
8.7 (4H, m), 8.2 (1H, s), 7.6 (3H, m), 6.5 (1H, s), 4.5 (1H,
m), 3.1 (2H, m), 1.6-1.0 (16H, m). |



e .
The c%gggind was prepared essentially as in_exanple 3 excepﬂ"fHH?n JHu
- di benzyl oxycar bonyl phenyl am nocar bonyl-) - 2- 35 phenyl

A'n step a instead of D proline benzyl esﬂmﬂﬂwtﬁmﬂkhwﬁmﬁdﬂerr )
13.3 (2H, s), 10.1 (1H, s), 9.0 (1H .d), -2 (2H, m,
M, 7.9 (1H, mM, 7.6 (2H m, 7.4(5|5 s) 4.8 (1H, n')
- 29 2.9 (4H, m, 1.8 (3H, s), 1.5 (6H q

characterised and tested as the. di N—nethyl D-glucan1ne sal t

ound: C, 57oR.canpoumd:wag fughers cheaaqugrsgddeand tessed as3tizeHerr] Q

1R- (3,
used

s further

70.7 di oxan negudiasl p-gluddmike Za2€ fé\lmé &Yl H®l &, 3416; N, 8.98.
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phenyl et hy| &mheNdPborParissst %deﬁ%rﬁloanéf‘ret?lﬂ%m Iﬂo 8.95%
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Example 59 5-{1R- (3, 5-dicarboxyphenylaminocarbonyl) -

ethylaminocarbonyl)-6-(cycloheptanemethylaminocarbonyl)-
indole and regioisomer with substituents at positions S and
6 reversed '

The material was prepared essentially as in example 58
except that 1R-(3, 5-dibenzyloxycarbonylphenylaminocarbonyl) -
ethylamine was wused in step h instead of 1S-(3,5-
dibeﬂzyloxycarbonylphenylaminocarbonyl)-ethylamineJ'ﬂualR-
(3,5-dibenzyloxycarbonylphenylaminocarbonyl)-ethylamine was
prepared essentially as in example 15 steps ¢ and d except
that BOC-D-alanine was used in step c¢ instead of BOC-L-
phenjlalanine.‘H NMR (d-DMSO) & 11.5 (1H, s), 10.2 (1H, s),
8.7 (4H, m), 8.2 (1H, s), 7.6 (3H, m), 6.5 (1H, s), 4.5 (1H,
m), 3.1 (2H, m), 1.6-1.0 (16H, m). '

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 52.76; H, 7.24; N, 8.60.
CasHeeNgOy7 -2H,0 requires C, 52.96; H, 7.24; N, 8.62% '

Example 60 5-(1S-(3,S5-dicarboxyphenylaminocarbonyl)-2-(4-
hydroxyphenyl)ethylamlnocarbonyl) 6- (1 adamantanemethyl-
amlnocarbonyl) -benzimidazole

This was prepared essentially as in example 25 except that
1S-(3,S-dibenzyloxycarbonyl-phenyléminocarbonyl)-2-(4-
hydroxyphenyl)ethylamine was used in step d instead of 1S-
(3,5-dibenzyloxycarbonylphenylaminbcarbonyl)-2-phenylethyl-
amine. The 1S-(3,5-dibenzyloxy-carbonylphenylaminocarbonyl) -
2—(4-hydroxyphenyl)ethylamihe was prepared as outlined in
example 30. 'H NMR (d°-DMSO) & 13.0 (3H, br s), 10.2 (1H, s),
9.3 (1H, br s), 8.8 (1H, d), 8.7 (2H, s), 8.5 (1H, t), 8.4
(1H, s), 8.2 (1H, s), 7.9 (1H, s), 7.2 (1H, s), 7.1 (2H, 4),
6.7 (24, d), 4.6 (1H, m), 3.0-2.3 (4H, m), 1.8 (3H, s), 1.6

éthylan1ne was

The nmateri al

I



PCT/GB 9 47,

10 carbonyl)-indole a. 4-Methyl-5-nitro-phthalic acid The conpound was

prepared as in Organic Synthesis collected 15 volu .408 from 4- nethyl

phthalpc anhydride and fumng nitric acid. b. Di nethyl

4- nethyl 5-nitro-phthalate 20 The conpound pggpared i tHu berRefliced

mol ) was suspended in nethanol (100 m) and concentrat: |d (2
m ) and the resulting suspension was heated under reflu m '
cool i ng di chl or ¢6Ht hahe (1@0 (8H), whs added and the. organlc Iaye mash d

wi th saturated sodi um 25 hydrogencarbonate sol uti on. The aqueous | ayer was
re- extracted with dichloronmethane (100 nl) and the conbined organic |ayers
wer e washed wi t Aheeshrpowndvas i fertinelr drharh cOéri seduandt ewssed ids drhed dind
evaporated to ylgf‘xlngtﬁywabt-%lﬁglahﬁn\@%Qﬂév‘@éuﬂﬁr'f:' eglg bygrgﬁryétﬁél 201 9

from hot 30 net anol . The fitle conpoun was | Sso ite needl'es
Cs,H1N;0,4 requires 57.24; H, 6. 69 N, 9.16%

Example 61 -5-(1R-(3,5-dicarboxyphenylaminocarbonyl) -2-

phenylethylaminocarbonyl)-6-(l-adamantanemethylamino-
carbonyl) -benzimidazole
10 _
This was prepared essentially as in example 25 except that
1R-(3,5-dibenzyloxycarbonyl-phenylaminocarbonyl)-2-phenyl-
ethylamine was used in step d instead of 1S-(3,5-
dibenzyloxycarbonylphenylaminocarbonyl)-2—pheny1ethylamine.
15 The 1R—(3,5-dibenzyloxycarbonylphehylaminocarbonyl)-2-
phenylethylamine was prepared as outlined in example 29. 'H
NMR (d°-DMSO) & 13.0 (3H, br s), 10.2 (1H, s), 8.9 (1H, d),
8.7 (2H, s), 8.5 (1H, t), 8.4 (1H, s), 8.2 (1H, s), 7.9 (1H,
- s), 7.4 (5H, m), 7.1 (1H, s), 4.7 (1H, m), 3.5-2.6 (4H, m),
20 1.8 (3H, s), 1.4 (12H, m).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, S4.96; H, 7.33; N, 8.83.
CsHyN;0y, .3.5H,Orequires C, 54.79; H, 7.04; N, 8.77%

25 .
Example 62 5-(1S8-(3, 5-dicarboxyphenylamindcarbonyl)-2—
phenylethylamlnocarbonyl) -6-(l-cycloheptanemethylamino-
carbonyl) -benzimidazole

30 The material was prepared essentially as in example 25
except that cycloheptanemethylamine was used in step ¢
instead of l-adamantanemethylamine, 'H NMR (d®-DMSO) & 13.2
(2H, br s), 12.8 (1H, br s), 10.2 (1H, s), 8.9 (1H, d), 8.7
(2H, s), 8.6 (1H, t), 8.4 (1H, s), 8.2 (1H, s), 8.0 (1H, m),

35 7.4 (5H, m), 7.1 (1H, s), 4.7 (1H, m), 3.5-2.9 (4H, m), 1.7-
1.4 (13H, m).

The compound was further characterised and tested as the di-
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%. c. Di et hyl 4-(2-N, N-di i el “B- i tr
5 The di net hyl ester prepared |n smm&tﬁb@eenm lade' 9, 12. 4
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O-

i ssolved in DMF (10 nl) and di met hyl t'hyl acetal
2 mmol ) was added. The reactlon l mwm \}HF heat ed .at
r 6h and then allowed to cool 37 The luted with

(P I |

yl acetate (500 ml) and the solution was washed with brine (6 x 100 nl),

red and eva orated. to |l eave the, titl ound a de red 5
M Tyl 1 G MICHIER et A NG - PRiPe - 6. 737 ﬁ’ ¥4

C“H“Nﬁm7 requlres C, 56.74; H, 6.84; N, 9.65%

Example 63 5—(15—(3,5—dicarboxthenylaminocarbonyl)—2—(2—
fluorophenyl)ethylaminocarbonyl)—6—(l-adamantanemethylamino-
carbonyl) -benzimidazole

This was prepared essentially as in example 25 except that
1S—(3,5~dibenzyloxycarbonyl-phenylaminocarbonyl)—2—(2—
fluorophenyl)ethylamine was used in step d instead of 1S-
(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-phenylethyl
amine.'Huals-(3,S-dibenzylbxycarbonylphenYlaminocarbonyl)-

2-(2-fluorophenyl)ethylamine was prepared as outlined in

example 27. 'H NMR (d®-DMSO) & 13.0 (3H, br s), 10.2 (1H, s),
8.9 (1H, 4), 8.7 (2H, s), 8.6 (1H, t), 8.4 (1H, s), 8.2 (1H,
s), 7.9 (1H, &), 7.4-7.2 (4H, m), 7.1 (1H, s), 4.8 (1H, m),
3.6-2.9 (4H, m), 1.8 (3H, s), 1.6 (6H, m), 1.3 (6H, m).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 55.19; H, 6.77; N, 8.66.
Cs1HoFN;0y4 requires C, 55.10; H, 6.75; N, 8.82%

Example 64 S-(lS-(3,5—dicarboxyphenylaminocarbonyl)—24(4-
aminophenyl) -ethylaminocarbonyl) -6- (1-adamantanemethylamino-
carbonyl) -benzimidazole '

This was prepared as outlined in example 31 except that
benzimidazolé—s,S-dicarboxylic acid anhydride was used as
substrate in step g instead of indole-5, 6-dicarboxylic acid
anhydride and there was no need to sepérate any regioisomers
as these could not arise in this reaction. 'H NMR (d°®-DMSO)
8 12:8 (1H, br s), 10.2 (1H, s), 8.8 (1H, d), 8.7 (2H, s),
8.5 (1H, t), 8.4 (1H, s), 8.2 (1H, s), 7.9 (1H, br s), 7.3
(1H, s), 7.0 (2H, d), 6.6 (2H,, d), 4.6 (1H, m), 3.3-2.8 (4H,
m), 1.9 (3H, s), 1.6 (6H, m), 1.2 (6H, m).

The compound was further characterised and tested as the N-
methyl-D~glucamine salt found: C, 56.83; H, 6.49; N, 10.79.

i

ﬁ'
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The product of- step ¢ (1.50 g) was dissol ved rﬁ—fofuene—tzﬂﬁ'Iﬁ_ﬁ1) and 10%
pal I adi um on charcoal (150 ng) was introduced. ° i“@ﬁ;slBg& cegtirred v,

under an at nosphere of hydrogen at roon1tenperatu cat al yst
was _rénpved by filtration and the sol vent b% 3vap I ‘ Le the title /7
conpound (1.14 g). 15 e. Indole-5, 6-dicarb &yll i c red
solution of t.he dinethyl ester produced in step d (1.14 g, 4.9 mol) in a
5:1 m xture of e 20 m sol i d.sodium_ hydr oxi de
(0.49 g, 12.4 ﬁﬁ%{]%%% ‘id%%o 1)‘??\/\695 ?-P éj”a g‘]éht?e g%fl % ?55,.53%
The sol ution was- aC|d|fed on coollng to pH2 with hydrochloric acid and then
evaporated. Th ﬁ@lg geas azeol{ep I g%
dried under va%XEl Si dﬁg E£§ ?9 %gcgigéggkhgHg%%ﬁﬁﬁg%%gg§?§ﬁg
20 m) and theawmm@atawarr@ewcmrkeowhpoﬁatbh—@dammtéanﬁ@etnmleammo—
'5 carbonyl)-indole and regioisomer with substituents at

positions 5 and 6 reversed

This was prepared essentially as in example 24 except that
1S-(3,5-dibenzyloxycarbonyl-phenylaminocarbonyl) -5-
10 benzyloxycarbonylaminopentylamine'was used in step h instead
of ls-(3,5—dibenzyloxycarbonylphenylaminocarbbnyl)-2-
phenylethylamine and the mixture of regioisomers formed
during this step were not separated. The 1S-(3,5-
dibenzyloxycarbonylphenylaminocarbonyl)-5-benzyloxy-
15 carbonylaminopentylamine was prepared essentially as in
example 15 steps ¢ and d except that a-BOC-g£-Z-lysine was
used in step c instead of BOC-L-phenylalanine. 'H NMR (d%-
DMSO) & 11.5 (1H, 2 x s), 10.2 (1H, 2 x s), 8.8-8.2 (4H, m),
7.9-7.2 (4H, m), 6.5 (1H, 2 x s), 5.3 (1H, s), 5.0 (1lH, s),
20 4.5 (1H, m), 3.2 (4H, m), 2.0-1.0 (21H, m).

The compound was further characterised and tested as the N-
methyl-D-glucamine salt found: C, 60.36; H, 7.02; N, 9.98.
Cy2HegNeO,, requires C, 60.13; H, 6.97; N, 10.02%

25
Example 66 5-(15-(3,5-diethoxycarbonylphenylamino-
carbonyl)-2-phenylethylaminocarbonyl)-6-(1-
adamantanemeéhylaminocarbonyl)—indole and regioisomer with
substituents at positions 5 and 6 reversed '

30

This was prepared essentially as in example 24 except that
1S—(3,S-ethoxycarbonyl-phenylaminocarbonyl)—Z—phenylethyl—
amine was used in step h instead of 1S-(3,5-dibenzyloxy-
carbonylphenylaminocarbonyl) -2-phenylethylamine and the
35 mixture of regioisomers formed during this step were not
separated. No hydrogenation was required. 1S-(3,5-
ethoxycarbonyl-phenylaminocarbonyl) -2-phenylethylamine was
prepared as outlined in example 15 steps ¢ and d except that



; " WS Ak W T J ‘ ‘ ‘f
corrpmy((B?O ng). f. Indole-5, 6-dicar boxyl—r~c—ae—1—d—a’rrhvd’r‘|’a"§0 The !
product of step e (870 ng) was heated strongl )fmg\gﬁgﬁﬁ ﬁéﬂkﬂdmfor 10

m nuies under vacuum This left the title conp
6 ( - adamant anenet hyl am nocar bonyl ) - i ndo “FB The pr oduct of
p f (2.61 g, 14 mol ) was dissol ved | dry ) ‘and
trlethyl amine (2.23 m, 16 mmol) was added foll owed by
1- adamant an t 2. 5 15. 2. mol ). The sal utio s, | t
room t enper ggr’@llﬁ&mofﬁ’. al‘ﬁ‘%°"§6ﬁfi’r%’n“?va"s”;%h‘38 d i ?/%?%\gg 0 E‘a go O% and
t hen 3,5-dibenzyloxycarbonylaniline. found: C, 69.88; H, 6.59; N
7.67. CoHyN,O; requires C, 70.18; H, 6.45; N, 7.79% 'H NMR
(d¢-pMSO) & 11.5 (1H, s), 10.3 and 10.2 (1H, 2 x s), 8.8
5 (3H, m), 8.5 (1H, t), 8.2 (1H, s), 7.9 and 7.7 (1H, 2 x s),
7.5-7.2 (6H, m), 7.0 (1H, 2 x s}, 6.5 (1H, 2 x s), 4.7 (1lH,
m), 4.4 (4H, q), 3.4 and 2.9 (4H, m), 1.8 (3H, s), 1.5 (6H,
m), 1.4 (6H, s), 1.3 (6H, t).

10 Example 67 5-(1S-(4-fluorophenylmethylaminocarbonyl)-2-
phenylethylaminocarbonyl)-6-(l-adamantanemethyl-
aminocarbonyl) -benzimidazole

This was prepared essentially as in example 25 except that
15 1S-(4-fluorophenylmethylaminocarbonyl)-2-phenylethy1amine
was used in step d instead of 1S8-(3,5-dibenzyloxy-
carbonylphenylaminocarbonyl)42-phenylethylamine and no final
deprotection step was required. The 15-(4-fluorophenyl-
methylaminoéarbonyl)-2-phenyletﬁylamine was prepared by
20 coupling BOC-L-phenylalanine NHS ester with 4-fluoro-
benzylamine in DME followed by treatment with
trifluoroacetic acid. Found: C, 71.14; H, 6.43; N, 11.39.
Cy6HygFNsO; requires C, 71.15; H, 6.30; N, 11.52% 'H NMR (&°-
DMSO) & 11.3 (1H, br s), 8.7 (2H, m), 8.5 (2H, br s), 7.8
25 (1H, s); 7.4f7.1 (10H, m), 4.6 (1H, m), 4.4 (2H, m), 3.4
(2H, m), 2.8 (2H, m), 1.9 (3H, s), 1.6 (6H, m), 1.4 (6H, s).

Example 68  5-(1S-(4-fluorophenylaminocarbonyl)-2-phenyl-
ethylaminocarbonyl)-6- (1l-adamantanemethylaminocarbonyl) -
30 benzimidazole

This was prepared essentially as in example 25 except that
15-(4~-fluorophenylaminocarbonyl) -2-phenylethylamine was used
in step d instead 'Qf 15-(3,5-dibenzyloxycarbonylphenyl-
35 aminocarbonyl)-2-phenylethyl amine and no final deprotection
step was needed. The 1S-(4-fluorophenylaminocarbonyl) -2-
phenylethylamine was prepared by coupling BOC-L-phenyl-
alanine with 4-fluoroaniline using PyBrOP, followed by
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5 partjtioned between 2M hydrochloric acid (30 q%% acetate (30 ,

m). t he organic layer was dried, filtered and evApes eplacede g 3: 2 .
m xt u of regioisomers of which the title conppou H§jor
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Example 69 5-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-(2,4-
imidazolyl)ethylaminocarbonyl)-6—(l-adamantanemethylamino—
10 carbonyl)-benzimidazole

This was prepared essentially as in example 25 except that
1S—(3,5-dibenzyloxycarbonylphenylaminocarbonyl)-2-(2,4-
imidazolyl)ethylamine was used in step d instead of 1S-(3,5-

15 dibenzyloxycarbonylphenylaminocarbonyl)—2—phenyléthyl.amine.
The 1S-(3, 5-dibenzyloxycarbonylphenylaminocarbonyl)-2-(2,4-
imidazolyl)ethylamine was prepared by coupling BOC-L-
histidine (with the aromatic ring nitrogen protected with a
BOM group) to 3,5-dibenzyloxycarbonylaniline using PyBroP,

20 followed by treatment with trifluoroacetic acid. 'H NMR (d°-
DMSO) & 10.1(1H, br s), 8.8 (1H, m), 8.6 (2H, br s), 8.5
(1H, br s), 8.4 (1H, s), 8.2 (1H, s), 7.9 (1H, s), 7.6 (1H,
s), 7.5 (1H, s), 6.9 (1H, s), 4.7 (1€, m), 3.2-3.0 (4H, m),
1.8 (3H, s), 1.5 (12H, m). '

25 |
Example 70 5-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-(2-
fluorophenyl)ethylamlnocarbonyl) -6- (cycloheptanemethylamlno-
carbonyl) - -benzimidazole

30 This was prepared essentially as in example 63 except that
cycldheptanemethylamine was used instead of l-adamantane-
methylamine in step c, 'H NMR (d®-DMSO) 8 13.0 (3H, br s),
10.2 (1H, br s), 8.9 (1H, d), 8.74 (2H, s), 8.7 (1H, t), 8.4
(1H, s), 8.2 (1H, s), 7.8 (1H, s), 7.5-7.1 (5H, m), 4.8 (1H,

35 m), 3.5 (1H, m), 3.3-3.1 (3H, m), 1.6-1.1 (13H, m).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt. Found: C, 55.39; H, 6.85; N,
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This was prepared essentially as in example 25 except that
15-(3,5-dibenzyloxycarbonylphenylaminocarbonyl) ~ethylamine
was used in step d instead of 1S-(3,5-dibenzyloxycarbonyl-

10 phenylaminocarbonyl)-2-phenylethylamine. The 18-(3,5-
dibenzyloxycarbonylphenylaminocarbonyl) -ethylamine was
prepared by coupling BOC-L-alanine to 3,5-dibenzyloxy—
carbonylaniline using PyBrOP, followed by treatment with
trifluoroacetic acid. 'H NMR (d°-DMSO) & 13.0 (3H, br s),

15 10.1(1H, br s), 8.8 (1H, d), 8.7 (2H, s), 8.5 (1H, t), 8.4
(1H, s), 8.2 (1H, s), 7.9 (1H, s), 7.7 (1H, s), 4.5 (1H, m),
3.0 (2H, m), 1.8 (3H, s), 1.6-1.4 (15H, m).

The compound was'further characterised and tested as the di-
20 N-methyl-D-glucamine salt. Found: C, 50.76; H, 7.23; N,
8.97. C4HgN,0y;, requires C, 50.60; H, 7.27; N, 9.18%

Example 72 5-(1S-(3,5-dicarboxyphenylaminocarbonyl) -
ethylaminocarbonyl)-6-(cycloheptanemethylaminocarbonyl) -
25 benzimidazole

This was prepared essentially as in example 71 except that
cycloheptaneﬁethylamine was used instead of 1l-adamantane-
methylamine in step c, 'H NMR (d°-DMSO) & 13.0 (3H, br s), .

30 10.2 (1H, br s), 8.8 (1H, d), 8.7 (2H, s), 8.6 (1H, t), 8.4
(1H, s), 8.2 (1H, s), 7.9 (1H, s), 7.7 (1H, br s), 4.5 (1H,
m), 3.1 (2H, m), 1.8-1.1 (16H, m).

The compound was further characterised and tested as the di-

35 N-methyl-D-glucamine salt. Found: C, 51.34; H, 7.29; N,
9.89. C,HeFN,0p; .2.5 H,0 requires C, 51.25; H, 7.16; N,
9.96% '
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Exanpl e . 25 5-(1S- (3, 5-di car boxyphenyl am nocarbonyt)-2-"5
phenyl €t hyl ani nocar bonyl ) - 6- ( 1- adanant anenet hyl aflid izt Has Been Replaced |

carbonyl ) - benzi m dazol e a. Benzi m dazol e- 5, 6-di cal 0 The
conpound was prepared from 5, 6-di met hyl benzigsi 'daz m ﬂmmugd i-n
J.Org.Chem 1987, 52, 2934. b. Benzi mdazole 5.,

anhydride 15 This was prepared essentially as in exanple 24 step f except

t hat benzi m dazmta—m@éi digar bosyl(u.s—élgl @-‘&i%a%ﬁﬂcy%éﬂ%—tﬂﬁﬁﬁedﬁiﬁi Pai b -

-:Sn?(il gdgrrgnt glngrre y?{ :#ng%a?lﬁswlje%@ﬁ}?ml&é’ﬁﬂ%b%nyéd &t bbxgPrpantiane-

Thi s was prepamethskaninatdybasyilh-beazpmeda4odieep g except that the
product of step b above was used instead of the product of exanple 24 step

f. 25 d. 5 (1S- (3, 5-di benzyl oxycar bonyl phenyl am nocar bonyl ) - 2-
This was prepared essentially as in example 25 except that

15-(3,5-dibenzyloxycarbonylphenyl-N- (methyl) ~aminocarbonyl) -
2-phenylethylamine was used in step d instead of 1S5-(3,5-
dibenzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.
The 1S-(3,5-dibenzyloxycarbonylphenyl-N- (methyl) -amino-
10 carbonyl)f2—phenylethylamine was prepared by treatment of N-
t-butyloxycarbonyl-1S-(3,5-dibenzyloxycarbonylphenyl-
aminocarbonyl)-2—phen¥lethylamine sodium hydride and methyl
iodide, followed by treatment with trifluorocacetic acid. 'H
NMR (d°-DMSO) & 13.0 (3H, br s), 8.8 (1H, d), 8.4 (2H, s),
15 8.0 (3H, m), 7.7 (2H, m), 7.2 (3H, m), 6.9 (2H, s), 4.5 (1H,
m), 3.3-2.8 (7H, m), 1.9 (3H, s), 1.6-1.4 (12H, m).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine ~salt. Found: C, 56.43; H, 7.25; N,
20 8.82. C52H73N7017 requires C, 56.27; H, 7.05,' N, 8.83%

Example 74 N-methyl-5-(1S-(3, 5-dicarboxyphenylamino-
carbonyl) -2-phenylethylaminocarbonyl) -6~ (1-adamantanemethyl -
aminocarbonyl) -benzimidazole, mixture of regioisomers

25
This was prepared essentially as in example 25 except that
N-methyl-benzimidazole-5, 6-dicarboxylic acid anhydride was
used in steﬁ c instead of benzimidazole-s,G-dicarboxy_lic
acid anhydride. This was prepared by treatment of

30 dimethylbenzimidazole-5,6-dicarboxylate with sodium
methoxide and methyl iodid_e, followed by saponification with
potassium hydroxide, and anydride formation with acetic
anhydride. 'H NMR (d®-DMSO) & 13.0 (2H, br s), 10.2 (1H, s),
8.8 (1H, m), 8.7 (2H, s), 8.6 (2H, m), 8.2 (1H, s), 8.0 and

35 7.9 (1H, 2 x s), 7.4-7.0 (6H, m), 4.8 (1H, m), 3.9 (3H, 2 x
s), 3.6-2.5 (4H, m), 1.8 (3H, s), 1.6-1.4 (12H, m).

The compound was further characterised and tested as the di-
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Example 75 S5-(1S-(3-carboxy-4-fluoro-phenylaminocarbonyl) -

2-phenylethylaminocarbonyl)-6-(l-adamantanemethyl-
aminocarbonyl)-benzimidazole

This was prepared essentially as in example 25 except that
1S-(3-benzyloxycarbonyl-4-fluoro-phenylaminocarbonyl)-2-
phenylethylamine was used in step d instead of 1S-(3,5-

‘ dibenzyloxycarbonylphenylaminocarbonyl) -2-phenylethyl amine.

The 1S-(3-ben zyloxycarbonyl -4-fluoro-phenylaminocarbonyl) -2-
phenylethylamine was prepared by coupling BOC-L-

- phenylalanine with 3-benzyloxycarbonyl-4-fluorcaniline using

15

20

25

30

PYyBroOP, followed by treatment with trifluoroacetic acid. 'H
NMR (d®-DMSO) & 13.2 (1H, br s), 12.8 (1H, br s), 10.1 (1H,
s), 8.8 (1H, d), 8.6 (1H, t), 8.4 (2H, m), 8.1 (1H, m), 8.0
(1H, m), 7.4 (4H, s), 7.3 (2H, m), 7.1 (1H, br s), 4.5 (1H,
m), 3.3-2.8 (4H, m), 1.9 (3H, s), 1.6-1.4 (12H, m).

The compound was' further characterised and tested as the _I\_f-
methyl-D-glucamine salt. Found: C, 59.00; H, 7.08; N, 8.55.
Ca3Hs3NgOyo 2.9 H,0. 1.3 dioxan requires C, 56.27; H, 7.05; N,
8.83% ' '

Example 76 S-{ 2R-carboxymeth?laminocarbonylpyrrol idino-
carbonyl) -6-(1 -adamantanemethylaminocarbonyl) -benzimidazole

This was prepared essentially as in example 25 except that
2R-benzyloxycarbonylmethylaminocarbonylpyrrolidine was used

'in step d instead of 1S-(3, 5-dibenzyloxycarbonylphenylamino-
‘carbonyl) -2-phenylethylamine. 'H NMR (d-DMSO) & 12.8 (1H,

35

br s), 12.5 (1H, br s), 8.7-7.5 (S5H, m), 4.5 (1H, m), 3.9
(1H, dd), 3.6 (2H, m), 3.3 (2H, m), 2.9 (1H, m), 2.1-1.5
(19H, m).

The compound was further characterised and tested as the N-
methyl-D-glucamine salt. Found: C, 56.93; H, 7.42; N, 10.76.

1<
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(1H, d), 8.6 (2H s), 8.4 (1H t), 8.2 (1H

%an#mB&?EPﬁét) 7.2-7.4 (5H, m), 7.0 (1H s), 6.6-(1H s),

This was prepared essentially as in example 25 except'that
28-(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -pyrrolidine
was used in step d instead of 13-(3,S—dibenzyloxycarbonyl—
phenylaminocarbonyl) -2-phenylethyl amine. The 25-(3,5-
dibenzyloxycarboﬁylphenylaminocarbonyl)-pyrrolidine was
prepared by coupling BOC-L-proline with 3,5-dibenzyloxy-
carbonylaniline using PyBrOP, followed by treatment with
trifluorocacetic acid. 'H NMR (d%-DMSO) & 13.0 (3H, br s),
10.1 (1H, s), 8.7 (3H, m), 8.4 (l1H, s), 8.2 (lH, s), 7.6
(1H, br s), 4.6 (1H, m), 3.7-3.1 (2H, m), 3.0 (2H, d), 2.3
and 2.1 (2H, m), 1.8 (3H, s), 1.7-1.4 (12H, m).

The compound was further characterised and tested as the di
N-methyl-D-glucamine salt. Found: C, S56.93; H, 7.42; N,
10.76. CgHgN,047.1.4 H,0.requires C, 57.25; H, 7.48; N,
10.43% '

Example- 78 5-(1S-(2, 5-dicarboxyphenylaminocarbonyl)-2-
phenylethylaminocarbonyl)-6-(l-adamantanemethylamino-
carbonyl) -benzimidazole

This was prepared essentially as in example 25 except that
1S-(2,5-dibenzyloxycarbonylphenylaminocarbonyl)-2-
phenylethyl amine was used in step -d instead of 18-(3,5-
dibenzyloxycarbonylphenylaminocarbonyl) -2-phenylethyl amine.
The = 1S5-(2,5-dibenzyloxycarbonylphenylaminocarbonyl)-2-
phenylethyl amine was prepared by coupling FMOC-L-

phenylalanine'acid chloride with 2,5-dibenzyloxycarbonyl-

aniline, followed by treatment with piperidine. 'H NMR (dé-
DMSO) & 13.2 (2H, br s), 11.7 (1H, br s), 9.1 (IH,_d). 9.0
(1H, s), 8.4 (1H, s), 8.0 (2H, m), 7.7 (3H, m), 7.4 (3H, m),
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5 The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt. Found: C,'SS.OO; H, 7.08; N,
8.55. C43HgNgOp.2.9 H,0. 1.3 dioxan requires C, 59.03; H,
7.11; N, 8.57%

10 Example 79 S5-(1S-(3-carboxyphenylaminocarbonyl)-2-phenyl-
ethylaminocarbonyl) -6-(l-adamantanemethylaminocarbonyl) -
. benzimidazole

a. S-(lS-(3-benzyloxycarbonylpheﬁylaminocarbonyl)~2-
15 phenylethylaminocarbonyl)-benzimidazole-6-carboxylic acid

The product of example 25 step b (1.23g, 6.5 mmol) and 1S-
(3-benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine
(3.97 g, 6.5 mmol) were dissolved in acetonitirile (50 ml)
20 and stirred and heated at reflux for lh. After cooling a
yellow crystalline solid was formed which was isoclated by
filtration, washed with acetonitirile and dried to yield the
title compound (3.65 g). The 1S-(3-benzyloxycarbonylphenyl-
aminocarbonyl) -2-phenylethylamine had been prepared by
25 coupling BOC-L-phenylalanine and 3-benzyloxycarbonylaniline
in the presence of PyBROP followed by treatment with
trifluoroacetic acid.

b. 5-(ls-(3-benzyloxycafbonylphenylaminocarbonyl)-Z-phenyl-
30 ethylaminocarbonyl)-6-(l-adamantanemethylaminocarbonyl) -
benzimidazole

The product of step a (1.12 g, 2 mmol), 4-hydroxybenzo-

- triazole- (270 mg, 2 mmol), EDC (409 mg, 2 mmol), '1-
35 adamantanemethylamine (495 mg, 3 mmol) and DMAP (20 mg) were
dissolved in dry DMF (4 ml). After stirring overnight at
room temperature the mixture was poured onto water (30 ml)
and the resulting white precipitate was filtered and dried
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f 1 uor ophenyl ) et hyl am ne was prepared essentially as in exanple 15 steps
c and d except that BOCL-2- fluorophenylal anine was used in ste
‘i nst ead of BOC-L- 10 phenyl al ani ne. [err]H NVR (d[err]-DVsO Terr] 11. 5
- (1M, s), 10.3 and 10.2 (1H, 2 x s), 1H, ), 8.7 (2H, S) ThSheef HHBWWPIMd -

8.2 (1H, s), 7.9 and 7.8 (1H, 2 X s),_ '5-7.0 (6H, n), 6.6 an l‘a‘ﬂm
xs), 48 (1H n), 3.4 and 2.9 (4H, m), 1.8 (3H s), 15(6H'

S). 15 Thq&m&w%&w&m@ kReve ceh%rla;cwmp%%@n tested. ag th
N-net hyl - D-gl ucam ne salt found: C, 55.28; H 7.09; N, 7.41.

Clerr]Herr]FNerr]Jerr]. 3.33 H[err]O requires C, 55.22; H . 6.92; N, N\
7.43% 20 ExaBpH&SZ&34ﬁdfﬁ&ﬁjbﬁbmyIamimnwa&mwwyhn}mephebphgthyBamSno-

car bony ) ARETR bk T BT rear o tebrt B R b AERFBORY L Aok PR e amica arg o
reversed’ _
'~ This was prepared essentially as in example 24 step i except
that the benzyl ester prepared in step b above was used as
substrate instead of the product of example 24 step h. 'H
- NMR (d°-DMSO) & 13.2 (2H, br s), 10.1 (1H, 4), 8.9 (1H, d),
10 8.6 (2H, m), 8.4 (1H, s), 8.1 (1H, m), 7.9 (1H, s), 7.7 -(1H,
m), 7.4 (6H, m), 7.1 (1H, s), 4.8 (1H, m), 3.2-2.9 (4H, m),
1.9 (3H, s), 1.6 (6H, q), 1.4 (6H, m). '

The compound was further characterised and tested as the N-
15 methyl-D-glucamine salt. Found: C, 60.70; H, 6.92; N, 9.89.
Cy3HeyNOyo .2.0 H,O requires C, 60.69; H, 6.87; N, 9.88%

Example 80 5-(18-{3,5-ditetrazolylphenylaminocarbonyl) -2-
phenylethylaminocarbonyl)-6-(l-adamantanemethylamino-
20 carbonyl) -benzimidazole

a. Bis pivaloyloxymethyl derivative of 15-(3,5-ditetrazolyl-
phenylaminocarbonyl) -2-phenylethylamine

25 S5-nitro isophthalic acid was converted to 5-nitro-3-cyano-
benzonitirle via the bis primary amide. Treatment with
sodium azide in hot DMF gave the bis tetrazole which was
derivatised with POM chloride. Catalytic hydrogénatioq of
the nitro group gave the aniline, which was coupled with

30 'BOC-L-phenylalanine using PyBROP and treated with trifluoro-
acetic acid to leave the title compound.

b. Bis pivaloyloxymethyl derivative of 5-(1S-(3,5-
ditetrazolylphenylaminocarbonyl) -2-phenylethylamino-
35 .carbonyl)-6—(1-adamantanemethylaminoqarbonyl)-benzimidazole

This was prepared essentially as in example 79 steps a and
b but using the product of this example step a as substrate
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25 ThA was prepared essentially as in W&’ﬂ% ImI UL 14
5-di henzyl oxycar bonyl - phenyl am nocar bon fl uor ophenyl ) et hyl am ne

was pused in step h instead of 1S TmDSheetHabBﬂcnReplaci‘

(3 5- d|benzyloxycarbonylphenylan1nocarbonyl thylan1ne and the
Axture of regioisonmers fornmed during 57h|s separated

The 1S-(3,5- dibenzyl oxy- carbonylphenylan1 -2- -

f1 uorophenyl ) et hyl am ne was pre ared essEntlaI _Steps

I
c and dinex@epP & hhesterd ©f3-18x( 3TPﬁBbeﬂ§§§ P8HV§8%%§¥?G§%& %n step
c i nst ead @h- K3y 1h-- Phsen A 1éﬁnymamiﬁér]H NVR (d[err]-DVMBO) [err] 11.5 and
11.1 (1H, 2 x s), 10.3 and 10.2 (1H 2 x s), 8.8 (1H m, 8.7 (2H s), 8.4
(1H, m, 8.2 (1H, s), 7.9 and 7.7 (1H, 2 x s), 7.5-7.0 (6H,
c. 5-(15-(3,5- dltetrazolylphenylamlnocarbonyl) ~2-phenyl-

5 ethylamlnocarbonyl)—6—(1-adamantanemethylamlnocarbonyl)-
benzimidazole

The bis POM derivative prepared in step b (890 mg) was
dissolved in saturated methanolic ammonia solution (20 ml)
10 and stirred at room temperature for 5h. The volatile
material was removed by evaporation to leave the title
compound (740 mg) as its bis ammonium salt, Fpund: C, 57.36;
H, 6.06; N, 27.17. Cy;;H{3N;0, .1.5 H,O0 requires C, 57.50; H,
5.99; N, 27.18% , 'H NMR (d°-DMSO) & 10.2 (1H, s), 8.8 (1H,
15 d), 8.6 (2H, d), 8.4 (2H, m), 7.9 (1H, s), 7.4 -7.2 (7H, m),
4.8 (1H, m), 3.5-3.0 (4H, m), 1.8 (3H, s), 1.5 (6H, q), 1.4

(6H, s).
Example 81 5-(1S- (3, 5-dimethoxycarbonylphenylamino-

20 carbonyl)—2-phenylethylaminocarbonyl)—6—(1—adamantane—
methylaminocarbonyl) -benzimidazole

This was prepared essentially as in example 79 except that
1S-(3,5-dimethoxycarbonylphenylaminocarbonyl)-2-phenyl-

25 _éthylamine was used in step a instead of 1S-(3-benzyloxy-
carbonylphenylaminocarbonyl)-2-phenylethylamine, 'H NMR (d®-
DMSO) & 12.8 (1H, 2 x s), 10.3 and 10.2 (1H, 2 x s), 8.9
(1H, t), 8.8 (2H, s), 8.6 (1H, m), 8.4 (1H, s), 8.2 (lH,
s), 8.0 and 7.8 (1H, 2 x s), 7.3 (5H, m), 7.2 and 7.1 (1H,

30 2xs), 4.8 (1H, m), 3.9 ( 6H, s), 3.4 (1H, m), 3.0 (3H, m),
1.8 (3H, s), 1.6-1.4 (12H, m).

Example 82 5-(1S-f2-methyl-S-carboxyphenylaminocarbonyl)-2-
phenylethylaminocarbonyl) -6-(1l-adamantanemethylamino-
35 carbonyl)-benzimidazole

This was prepared essentially. as in example 79 except that
1S-(2-methyl-5-benzyloxycarbonylphenylaminocarbonyl) -2-
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The compound was further characterised and tested as the N-
methyl-D-glucamine salt. Found: C, 56.87; H, 6.89; N, 9.08.
10 C44H55N50‘° .5.2 H:O requires .Cr 57.23; H, 7.26,' N, 9.10%

Example 83 5-(1S-(3-tetrazolylphenylaminocarbonyl) -2-
phenylethylaminocarbonyl)-6-(l-adamantanemethylamino—
carboﬁyl)-benzimidazole '
15
This was prepared essentially as in example 79 except that
the POM derivative of iS—(3—tetrazolylphenylaminocarbonyl)-
2-phenylethylamine was used in step a instead of 1S-(3-
benzyloxyéarbonylphenyiaminoéarbonyl)-Z-phenylethylamine.
20 The POM derivative of 1S-(3-tetrazolylphenylaminocarbonyl) -
2-phenylethylamine was prepared essentially as in example 80
step a except that the synthetic manipulations were carried
out using the commercially available 3-nitrobenzonitrile as
starting material. The compound was isolated and tested as
25 its ammonium salt. Found: C, 62.48; H, 6.42; N, 19.72.
C3eHeoNyoO; .1.8 H,0 requires C, 62.38; H, 6.34; N, 20.20% , 'H
NMR (dF-DMSO) d 10.0 (1H, s), 8.8 (1H, d), 8.6 (1H, s), 8.5
(1H, t), 8.4°(1H, s), 7.9 (1H, s), 7.8 (1H, m), 7.7 (1H, d),
7.4 -7.2 (7H m), 4.8 (1H, m), 3.5-2.9 (4H, m), 1.9 (3H, s),
30 1.5 (6H, q), 1.4 (6H, s).

Example 84 5-(1S-(3,5- ditetrazolylphenylaminocafbonyl) -2-
(2-fluorophenyl)ethylaminocarbonyl) -6-(1- adamantanemethyl-
aminocarbonyl)-benzimidazole

35 .
This was prepared essentially as in example 80 except that
BOC-L-2-fluorophenylalanine was used in step a instead of
BOC-L-phenylalanine. The compound was isolated and tested as
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m), 3.6-2.9 (4H, m), 1.8 (3H, s), 1.5 (6H, q), 1.4 (6H, s).

Example 85 (+)- 5- (1- (3, S-dicarboxyphenylaminocarbonyl) -2-
(2,4-difluorophenyl)ethylaminocarbonyl) -6-(1l-adamantane-

methylaminocarbonyl)~benzimidazolé,

This was prepared essentially as in example 79 except that
(£)-1-(3, 5-dibenzyloxycarbonylphenylaminocarponyl) -2-(2,4-
difluorophenyl)ethylamine was used in step a instead of 1S-
(3-benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.
(£)-1-(3,5-dibenzyloxycarbonylphenylaminocarbonyl)-2-(2,4-

‘difluorophenyl)ethylamine was prepared by coupling BOC-2,4-
difluorophenylalanine with 3,5-dibenzyloxycarbonylaniline
using PyBrOP, followed by treatment with trifluoroacetic

acid, 'H NMR (d°-DMSO) & 13.2 (3H, br s), 10.2 (1H, s), 8.9
(1H, d), 8.7 (2H, d), 8.6 (1H, t), 8.4 (1H, s), 8.2 (1H, t),
7.5 (1H, m), 7.3 (2H, m), 7.2 (1H, s), 7.1 (1H, m), 4.8 (1H,
m), 3.5 (1H, dd), 3.0 (3H, m), 1.9 (3H, s), 1.6 (6H, q), 1.5
(6H, s).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt. Found: C, 52.83; H, 6.76; N,
8.26. Cs1HgoF2N7045 .4H,0 requires C, 52.67; H, 6.68; N, 8.43%

Example 86 5-(1S-(3,5~-dicarboxyphenylaminocarbonyl) -2-
phenylethyl- (N-methylamino) -carbonyl)-6-(1-adamantane-
methylaminocarbonyl) -benzimidazole

This was prepared essentially as in example 79 except that
1S-(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-phenyl-
ethyl-N-methylamine was used in step a instead of 1S-(3-
benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.
15-(3, S—dibénzyloxycarbonylphenylam'inocarbonyl) -2-phenyl-
ethyl-N-methylamine was prepared by coupling BOC-N-methyl-L-



36 1S- (3, 5-di benzyl oxycar bony! - phenylan1noc
pheryl ) et hyl am ne was used in step h instead of 1
(3, 5- di benzyl oxycar bonyl phenyl ani nocar bonyl ) - 2T i m

hced
n e ‘ne and t

m-Xyure of regioisonmers fornmed 5 durlng thIS - separ aty
The 1S-(3,5- di benzyl oxy- carbonylphenyl noca hydroxy !
phenyl ) et hyl am ne was prepared essentlally as.in exanple 15 steps ¢ and d3

except that rQsine O— use ¢ inst ead of
e o T St e T 1 PRl A ST R
were used PyBeORer £od logedl dybdirtea trerBOW o upr ahiliuoheacgt dsi aghidbenzyl
protection during the course of step d. [err]H NVR (d[err]- DVSO [err]
11.5 and 11.4 (1H, 2 x s), 10.3 and 10.2 (1H, 2 x's), 9.2 (1H, br s),
(1H, m, 8.Thexpmpoung na§1fprﬁlper1ghazgagtgqq.{se@)an¢ Teshrd BS7 t@'lﬁ—ldlz x
s), 7.5 §lhy-mechyi2p(3Mucamine salt. Found: C, 55.69; H, 7.04; N,

8.65. C52H73N7017 .ZHzo requires C, 56-56: H, 7.03; N, 8.88%

Example 87 5-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-(2-
fluorophenyl)ethylaminocarbonyl) -6~ (l-adamantanemethyl-
10 aminocarbonyl)-indole

This was prepared essentially as in example 26 except that
the less polar regioisomer prepared in step h was used as
the substrate in step i instead of the mixture used in
15 example 26. 'H NMR (d®-DMSO) & 13.3 (2H, br s), 11.8 (1H, s),
10.2 (1iH, s), 8.74 (1H, 4), 8.7 (2H, s), 8.5 {(1H, t), 8.2
(1H, s), 7.8 (1H, s), 7.6-7.2 (6H, m), 6.5 (1H, s), 4.8 (1H,
m), 3.6 (1H, m), 3.0 (3H, m), 1.9 (3H, br s), 1.6 (12H, m).

20 The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 55.55; H, 6.89; N, 7.61.
CSZH7IFNGOI7' 2.8 Hzo requires C, 55.67; H, 6.89,’ N, 7.49%

Example 88 5-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-{(2-
. 25 fluorophenyl)ethylaminocarbonyl)-6-(l-adamantanemethyl-
aminocarbonyl) -indole

This was prepared essentially'as in example 26 except that

the more polar regioisomer prepared in step h was used as
30 the substrate in step i instead of the mixture used in

example 26. 'H NMR (d°-DMSO) & 13.3 (2H, br s), 11.5 (1H, s),

10.3 (1H, s), 8.8 (1H, d), 8.7 (2H, s), 8.4 (1H, t), 8.2

(1H, s), 7.9 (1H, s}, 7.5-7.2 (SH, m), 7.0 (1H, s), 6.6 (1H,

s), 4.8 (1H, m), 3.6 (1H, m), 3.0 (3H, m), 1.8 (3H, br s),
35 1.6 (12H, m). |

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 55.27; H, 7.03; N, 7.49.
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7 (2H m, 6.6 and 6.5 (1H, 2 x s), 4.6 (TH M—=3-4-and 2.9 (4H ),

and 1.8 (3H, m, 1.6 (6H m, 1.4 (6H 1 ShcaﬁasTé],gﬁﬁeo ound was further
racterised and tested as the di- N-methyf MIFI, E TR %ﬂ_‘t found: C,
.41; H 6.95 N, 6.85 ({err]Herr]Nerr]{ mm’#] er] O requires C,
53.13; H, 7.19; N, 7.15% 25 Exanple 31 | _ - -
5- (1S-{( 3, 5- di car boxyphenyl ami nocar bonyl ) - 2- (4- ani nophenyl ) ét h
© yl ani noceplmgren.b; - (GL-RdaeRHapaRIN aB9I@2 cat bagnydd - imdof eazed
regi oi somer with substituents at positions 5 and 6 reversed 30 This was
prepared essentially as in exanple 24 except that 1S-

(3, I5- di Eena_m_p' deyERr BorigR-fharyhaaioryeahlydayihocarbohy 1nbyraphi idino-
t - - »
(3”5 i bEREIPRT I SP5 s s RanBatt SReflokRPL EREnoLadsbmy L) - indoLe Mixture 1 ¢ e

m xt uSe of regioisomers fady mabi3sionkiry mndhdés step were not separated. The
nitro group was reduced to the amno group during the final deprotection

This was prepared essentially as in-,examble ‘24 except that

- 2R-(1R-benzyloxycarbonylethylaminocarbonyl)pyrrolidine was

used in step h instead of 1S-(3,5-dibenzyloxycarbonylphenyl-

10 aminocarbonyl)-2-phenylethyl amine. 'H NMR (d°-DMSO) & 11.4.

(1H, 2 x s), 9.0-7.0 (6H, m), 6.5 (1H, 2 x s), 4.5 and 4.2

(2H, 2 xm), 3.6 (2H, m), 3.3 (2H, m), 2.9 (1H, m), 2.1-1.5
(20H, m). : '

15 The compound was further characterised and tested as the N-
methyl-D-glucamine salt. Found: C, S4.22; H, 7.28; N, 6.48.
C36Hs3NOy.1.3 DCM. 2.8 dioxan requires C, 54.29; H, 7.33; N,
6.53%

20 Example 90 S—(lS-(3-carboxyphenyl_aminocarboﬁyl)—2-phenyl-
ethylaminocarbonyl)-6- ('1-ada_inantanemethylaminocarbonyl ) -
indole Mixture of regioisomers at positions S and 6

This was prepared essentially as in example 79 except that

25 indole-5,6-dicarboxylic acid anhydride was used as substrate
instead of benzimidazole-s, 6-dicarboxylic acid anhydride in
step a. 'H NMR (d°-DMSO) & 11.5 (1H, br s), 10.2 and 10.1
(1H, 2 x s), 8.8 (1H, m), 8.5 (2H, m), 8.1 (1H, m), 7.9 and
7.7 (1H, 2 x s), 7.7-7.4 (8H, m), 7.1 and 7.0 (1H, 2 x s),

30 6.6 and 6.5 (1H, 2 x s), 4.7 (1H, m), 3.5-2.9 (4H, m), 1.9
(3H, s), 1.6 (6H, q), 1.5 (6H, m).

The compound was further characterised and tested as the N-
methyl-l_)-glucamine salt:_. Found: C, 61.67; H, 7.11; N, 7.90.
35 CuHssNsOy -2.5 H,0 requires C, 61.52; H, 7.04; N, 8.15%

Example 91 5-(1R-( carboxymethylaminocarbonyl ) -2-phenyl-
ethylaminocarbonyl) -6~ (l-adamantanemethylaminocarbonyl) -



[ eenReplaced

2- (4-ni trophenyl ) et hyl am ne was prepared essentlall exanple
15 steps c and d except t hat BOC—L 4| n|t e was us
in step ¢ instead of BOC L- phenylalanlne err]H err O [err]
11.-5 (1H, 2 x s), 10.2 and 10.1 (1H, 2 x s), 8.8 (1H, n), 8. 7 (2H, s), 8.4
(1H, m, % d 7.7 ( 5-7.0-(4H , 6.5
(3H, 2 x s) &“ég fHMSlﬁﬁ"-“r? é’a‘grﬁuegzl%li%ﬁ?r?nat 3%5’("3?“?@? §08 %H, m
1.4 (6H s). The conpound was further characterised and tested as the 10
mono- N- net hyl i[;g,gg] L1P8- 3 Ng o9 QQ t
C[err]H[err]FﬁE;rr%%% # iﬁ%¥éd err %)regﬁlr%s %i gﬁﬁéﬁe 70 e ep Nt 9. 06@6

e benzyl ester of -phenylalanyl glyc1ne 'was used. as

step. ‘The 1S- (3,5-dibenzyl oxy-carbonyl phenyl ani n@biadlset @

5 substrate instead of 1S5-(3-benzyloxycarbonylphenylamino-
carbonyl)-2-phenylethylamine in step a. 'H NMR (d®-DMSO) &
11.4 (1H, 2 xs), 8.6 (1H, m), 8.5 (1H, m), 8.3 (1H, m), 7.8
and 7.6 (1H, 2 x s), 7.5-7.1 (7H, m), 6.6 and 6.5 (1H, 2 x
s), 4.6 (1H, m), 3.9-2.9 (6H, m), 1.9 (3H, s), 1.6 (6H, q),

10 1.5 (6H, m).

The compound was further characterised‘and'tested as the N-
me thyl-D-glucamine salt. Found: C, 52.75; H, 7.77; N, 7.52.
CyeHssN:Oyo .7.5 H,0 requires C, 52.81; H, 7.73; N, 7.89% '
15 | |
Example 92 5-(1S-(3,5- -di-methylsulphonylaminophenylamino-
carbonyl) -2- phenylethylamlnocarbonyl) -6~ (l-adamantane-
methylaminocarbonyl) -indole Mixture of regioisomers at
positions 5 and 6
20 _ _ :
a. 18-(3,5-di-methylsulphonylaminophenylaminocarbonyl)-2-
phenylethylamine

This was prepared by in several steps by coupling BOC-L-
25 phenylalaninemethyl ester with 3,5-dinitroaniline using
trimethylaluminium in toluene, followed by catalytic
hydrogenation to yield the bis aniline. Treatment with
methanesulphénic anhydride and subsequent deprotection with
TFA gave the title compound.
30 : | _
b. 5-(1S-(3,5-di-methylsulphonylaminophenylaminocarbonyl) -2-
phenylethylaminocarbonyl)-6-(1l-adamantanemethylamino-
carbonyl)-indole Mixture of regioisomers at positions 5 and
6
. 35
The title compound was prepared essentially as in example 24
step h except that the product of step a above was used as
substrate  rather than 1S-(3,5-dibenzyloxycarbonyl-
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Exanpl e 32 5-(1S-(3, 5-di car boxyphenyl ani nocar bonvh"'ﬁ A AL
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ony? anl |né € nit cofrpound “prep
Afl.weg, 1.9 (3H, s), 1.6 (6H, q), 1.5 (6H, m).

Example 93 5-(1S-(3,5-di-trifluoromethylsulphonylamino-

phenylaminocarbonyl) -2-phenylethylaminocarbonyl)-6-(1-
adamantanemethylaminocarbonyl) -indole Mixture of
regioisomers at positions S5 and 6

This was prepared essentially as in example 92 except that
trifluoromethanesulphonic anhydride was used in the course
of step a instead of methanesulphonic anhydride Found: C,
51.34; H, 4.48; N, 9.49. CyH;FNeO,S; .1.1 H,0 requires C,
51.41 H, 4.55; N, 9.47% 'H NMR (d°-DMSO) & 11.5 (1H, br s),
10.1 (1H, 2 x s), 8.7 (1H, m), 8.4 (1H, m), 8.1-6.5 (14H,
m), 4.7 (1H, m), 3.5-2.7 (4H, m), 1.9 (3H, s), 1.6 (6H, q),
1.5 (6H, m).

Example 94 5-(18-(3,5-di-trifluoromethylcarbonylamino-
phenylaminocarbonyl)-2-phenylethylaminocarbonyl)-6-(1-

-adamantanemethylaminocarbonyl)¥indole Mixture of

regioisomers at positions 5 and 6

‘This was prepared essentially as in example 92 except that

trifluoroacetic anhydride was used in the course of step a
instead of methanesulphonic anhydride Found: C, 54.26; H,
5.66; N, 9.29. C,H,F¢NOs.5 H,0 requires C, 54.13 H, 5.46; N,
9.47% 'H NMR (d°-DMSO) § 11.5 (1H, br s), 11.4 (2H, br s),
10.2 (1H, 2 x s), 8.7 (1H, m), 8.5 (1H, m), 8.1-6.5 (12H,
m), 4.8 (1H, m), 3.5-2.8 (4H, m), 1.8 (3H, s), 1.6 (6H, q),
1.5 (6H, m).

Example 95 S5-(1S5-(3,5-di-tert-butylaminosulphonylphenyl-
aminocarbonyl)-2-phenylethylaminocarbonyl) -6~ (1-adamantane-
methylaminocarbonyl)-indole Mixture of regioisomers at
positions 5 and 6

to
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di ssolved in a mxture of THF (50 m) and nethaﬁof—tﬁﬁ‘ﬁff“ﬁgﬂaﬁa 10%
pal | adi um on char coal (100 ng) was added. The reﬂ,qstghgcraﬂgggeM@laMS stir

under_an at nosphere of hydrogen overni ght. The ved by
filtration and the title conmpound (1.94 g)74s Iat% E on. 38
C. N- (9-fl uorenyl met hoxycar bonyl )-1S-(3, 5-di -t :

car bonyl phenyl ami nocar bonyl ) - 2- (4- i odophenyl ) et hyl am ne

FN(f;L 4- |odoahemylg}am+@£—é8r65bgtyYaﬁlnnnhlphﬁﬂprBﬁﬁPlEmlbﬁcﬁrbgny17 -5
nmo wer e re m xture of dichloronethane (25 m) and

di i sopropyl et yPéﬁPXéefgyéfn‘ 15 mmol) for 5 mn. A solution of

3,5-di -t-butyl oxycarbonyl - anlllne (1.94 g, 6.6 nmol) in dichloronethane

(15 ”1) was agfed (Rld WEbVe MR cavithl BegLutditing ObithoBeRene-

5 1,3-disulphonyl chloride. This was nitrated with oleum in
nitric acid to give the 5-nitro-1,3-bis sulphonic acid
derivative. This was converted to the bis sulphonyl chlbride
compound with phosphorus pentachloride, and then reacted
with tert-butylamine to give the bis tert-butylsulphonamide.

10 Hydrogenation, followed by coupling with Z-L—phenyla;anine
using PyBROP, gave the title compound as a Z-protected
derivative. This was converted to the title compound by
hydrogenation. '

15 b. 5—(1S-(3,S-di-tert-butylaminosulphonylpheﬂylamino-
carbonyl) -2-phenylethylaminocarbonyl) -6-(l-adamantane-
methylaminocarbonyl) -indole Mixture of regioisomers at
positions S and 6

20 The title compound was prepared essentially as in example 24

' step h except thét the product of step a above was used as
substrate rather than 1S—(3,5fdibénzyloxycarbonylphenyl—
aminocarbonyl) -2-phenylethylamine. Found: C, 54.39; H, 6.22;
N, 8.07. C,HgN0,S,. 2 DCM. 0.3 ethyl acetate requires C,

25 54.44 H, 6.04; N, 8.07% 'H NMR (d®-DMSO) & 11.4 (2H, m), 8.7
(1H, m), 8.4-6.5 (1SH, m), 5.4 (1H, m), 3.1-2.6 (4H, m), 1.9
(3H, s), 1.6 (6H, q), 1.5 (6H, m), 1.1 (18H, m).

Example 96 . 5-(1S-(3,5-di-aminosulphonylphenylamino-

30 carbonyl)-2-phenylethylaminocarbonyl)-6-(1-adamantanemethyl-
aminocarbonyl) -indole Mixture of regioisomers at positions
5 and 6 |

The compound of.example 95 (30 mg, 0.36 mmol) was treated
35 with trifluoroacetic acid (1ml) and allowed to stir for 24h
at room temperature. The solvent was removed by evaporation
and theresidue was then azeotroped with toluene (3 x 1ml).
It was then taken up in dichloromethane (2 ml), and the



10'r ed at roomtenperature overnight. Thel @rﬁembpmahed wth 2M
hydre®chloric acid (2 x 25 n) and brine (25 n.) d and

evapor ated. The residue was recrystalli$ed fro , ave the title
conpound as a mhlte solid (1 91 g). 15 d. ﬂ.

S-(3,5-di-t-but xycar bonyl phenyl ani no arbony

i odopheny! n% e % ?%&ﬁ?@ Fod&é&fQ?gs?%pf&lFfaF%ﬁLmas
di ssol ved 2@shed aiigtthydizgiig (stthat )arﬁhd:m‘m dreiceAtt g gdmalice e atiwnle f or
2h. The soI S, £yvapor at u puci f.ed ol umm
chronatogra%hlgggﬁf EfiEégi @ﬂloronL#ﬁgﬁgﬂgnJ?S%g"gtK?ﬁ aggta é)q¥b eave
the title dé@ipodmd. 823 ¢1H, m). 8.4-6.5 (16H, m), 4.8 (lH. m), 3.1-2.6

5- (1S ( enngtnDUtw.Q%YEﬁ{bQHV'pbe@yg@ﬁ1Uﬂ?afboﬂyh§ﬁ2‘m>

(4-iodop ‘et hyl ani nocarbonyl )~ 6- (1- adamant anene
am nocar bonyl ) -i ndol e The product of step d (220 ng, 0.35 nmol) and the

product of gxample 97 S5-(1S-(3,5-ditetrazolylphenylaminocarbonyl) -2-
(2-fluorophenyl)ethylaminocarbonyl) -6-(1-adamantanemethyl-

aminocarbonyl) -indole
10 _
This was prepared essentially as in example 84 except that
indole-5, 6-dicarboxylic anhydride was used in in step b
instead of benzimidazole-5, 6-dicarboxylic anhydride. After
the anhydride opening step, the mixture of regioisomers
15 formed was separated by chromatography (silica S% methanol
and 95% dichlorométhane) and the more polar regioisomer was
taken through the subsequent coupling with l-adamantane-
methylamine and deprbtection. 'H NMR (d®-DMSO) & 11.5 (1H,
s), 10.2 (1H, s), 8.7 (1H, d), 8.6 (2H, s), 8.4 (1lH, s),
20 8.3(1H, t), 7.7 (1H, s), 7.5-7.0 (6H, m), 6.5 (1H, s), 4.8
~ (1H, m), 3.6-2.9 (4H, m), 1.8 (3H, s), 1.5 (6H, q), 1.4 (6H,
s). '

Example 98 Gf(ls-(3,5-ditetrazolylphenylaminocarbonyl)-2—
25 (2-fluorophenyl)ethylaminocarbonyl)-~5-(1-adamantanemethyl-
aminocarbonyl) -indole

This was prepared eSsentially as in example 97 except that
the less polar regioisomer following anhydride opening was
30 used as substrate for subsequent transformatons. 'H NMR (d%-
DMsSO) 6 11.5 (1H, s), 10.3 (1H, s), 8.8 (1H, d), 8.6 (2H,
s), 8.4 (1H, s), 8.3(1H, t), 7.9 (1H, s), 7.5-7.0 (6H, m),
6.6 (1H, s), 4.8 (1H, m), 3.6-2.9 (4H, m), 1.8 (3H, s), 1.5
(6H, q), 1.4 (6H, s).
35 '
Example 99 5-(1s-(3-trifluorocacetylaminosulphonylphenyl-
aminocarbonyl)-2-phenylethylaminocarbonyl) -6- (1~-adamantane-
methylaminocarbonyl) -indole Mixture of regioisomers at
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30 .exanple 24 step g (73 ng, 0.35 mml) were dissolved in dry DVF (3

and DCCl (73 ng, 0.35 mmol ), HOBT (50 ny, O. 35—ﬂﬁﬁ+ P (5 ng)
adeed. The solution was stirred at roon1tenperat m o 4h The DCU
produced was renoved by filtration and waghed mn ﬁﬁkmhaﬂe The
filtrate was 35 further diluted with dlchlor shed Wi t
2M hydrochtoric acid (2 x 10 m), brine (10 before

bei ng dri ed gosigmesnsin® sahghat e) and evaporat@d to Ieave a n1x ure of
regi oi somers at positions 5 and 6 of 39 the indole ring. The
regi oi somers were separated by col um chromat ogr ﬁ@% (silica 80%

di chl or onet FanéSard -2avkidiupaoasativiadines ylpheny hehenelapnarapheay i br as
title conpoungpH&Hy M@thylamine

5
This was prepared in several steps starting with nitro-
benzene-3-sulphonyl chloride. This was cqnverted into the
sulphonamide using ammonia in benzene} Trfluoroacetic
anhydride was used to introduce the trifluoroacetyl group

10 onto the sulphonamide. Catalytic hydrogenation reduced the
nitro group to an amino function and this material was
coupled to'BOC-L—phenylalananine using the PyBROP method.
Removal of the BOC group was achieved with trifluoroacetic

acid.
15 | |
b. 5-(1S-(3,5-di-tert-butylaminosulphonylphenylamino-
carbonyl) -2-phenylethylaminocarbonyl)-6-(l-adamantane-
methylaminocarbonyl)-indole Mixture of regioisomers at
positions 5 and 6
20 \

The title compound was prepared essentially as in example 24
step h except that the producﬁ of step a above was used as
substrate rather than 1S-(3,5-dibenzyloxycarbonylphenyl-
aminocarbonyl) -2-phenylethylamine. 'H NMR (d®-DMSO)} & 11.5

25 (1.5H, m), 10.5-9.8 (L.5 H, m), 8.5-7.0 (14H, m), 6.6 and
6.5 (1H, 2 x s), 4.8 (1H, m), 3.5-2.9 (4H, m), 1.9 (3H, s),
1.7 (6H, m), 1.5 (6H, m). |

Example 100 S-(lS-(3-tetrazolylphenylaminocarbonylf—z-
30 phenylethylaminocarbonyl)-6-{(l-adamantanemethylamino-
carbonyl) -indole

This was prepared_essentially as in example 83 except that
indole-5, 6-dicarboxylic acid anhydride was used as substrate

35 rather than benzimidazole-5,6-dicarboxylic acid anhydride.
~After the anhydride opening step, the mixture of
regioisomers_formed_was separated by chromatography (silica

5% methanol and 95% dichloromethane) and the more polar
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S Plvel oyl pxynet byl oxycar boryl . phenyl agt nocarBooyl) ).
E‘ound C, 64.58; H, 6.51; N, 18.01. CyH,N,O; .1.5 H,0
requires C, 64.71; H, 6.46; N, 18.35% , 'H NMR (d®*-DMSO) §
11.5 (1H, s), 10.1 (1H, s), 8.7 (1H, 4), 8.6 (1H, s), 8.5
(1H, ¢t), 7.9 (1H, d), 7.7 (2H, s), 7.5 (1H, t), 7.4 -7.2
(7H, m), 6.5 (1H, s), 4.8 (1H, m), 3.5-2.9 (4H, m), 1.9 (3H,
s), 1.6 (6H, qg), 1.5 (6H, s).

Example 101 6-(1S~-(3-tetrazolylphenylaminocarbonyl) -2-
phenylethylaminocarbonyl)-5-(l-adamantanemethylamino-

carbonyl)-indole

This was prepared essentialiy as in example 100 except that
the less polar regioisomer following anhydride opening was
used as substrate for'subseguent transformations. Found: C,
64.74; H, 6.46; N, 18.07. C,H, N0, .1.5 H,0 requires C,
64.71; H, 6.46; N, 18.35%, 'H NMR (d°-DMSO) & 11.5 (1H, s),
10.1 (1H, s), 8.8 (1H, d), 8.6 (1H, s), 8.4 (1H, t), 7.9
(2H, m), 7.7 (1H, d), 7.5 (1H, t), 7.4 -7.2 (TH, m), 6.6
(1, s), 4.8 (1H, m), 3.5-2.9 (4H, m), 1.9 (3H, s), 1.6 (6H,
q), 1.5 (6H, s). |

Example 102 5-(1S-(3-trifluoromethylsulphonylaminophenyl-
aminocarbonyl) -2-phenylethylaminocarbonyl) -6~ (1-adamantane-
methylaminocarbonyl)-indole. Mixture of regioisomers at
positions S5 and 6 ' ' .

This was prepared essentially as in example 93 except that
3-nitroaniline was used in the course of step a instead of
3,5-dinitroaniline, Found: C, 61.42; H, 5.58; N, 9.65.
CyH3eFyNgOsS  requires C, 61.57 H, 5.31; N, 9.70% 'H NMR (&°-
DMSO) & 11.7 (1H, br s), 11.5 (1H, s), 10.1 and 10.0 (1H, 2
x s), 8.7 (1H, m), 8.5 (1H, m), 8.1 (1H, m), 7.9 and 7.8
(1H, 2 x s), 7.8 (1H, m), 7.5 (1H, m), 7.4 (6H, m), 7.2-7.0
(2H, m), 6.6 and 6.5 (1H, 2 x ), 4.7 (1H, m), 3.5-2.8 (4H,

e 10 The

di etthyl ether. The residue was
and the solid filtered off and dried. The title 15
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adanmant anenet hyl am nocar bonyl ) -i ndol e 25 The conpound of exanple 24
‘mg, 0.5 mmol) was dissolved in DMF (2.5 nl) and cesium carbonate (16
0.5 mmvl) and pival oyl oxynet hyl chloride (0.144 m, 1.0 nol) were added.
Aftler 30 min at roomtenperature the reagtion mxt u’re was  3O0rhidWhbd: s HREE
between ethyl acetate (30 m) and 2M hydrochl oric aci
organi c l-ayer was washed with water (3 x 20 m), dried (mgnegwﬁﬂ"m }lm ,
and evaporad)ed 1.0 | €3te ) white {6Hm ahich. ﬁ/assﬁurmf)ed by col
chr omat ogr aphy (silica 80% di chl oromet hane and 20@6ethy| 85 acetate) to
| eave the title conpound, found: C, 67.29; H 6.61; N,
C[err]H[erE&ﬂﬂm&kﬁil@lr]5réh&rKésSCﬁlbydlexYHN“dmﬁghﬂﬁ)4?¥R9%aTQ99ﬂ¥4'NNR
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laced

adamantanemethylamlnocarbonyl)—1ndole Mixture of

regioisomers at p051tlons S and 6

This was prepared essentially as in example 24 except that
lS—(3,S—dibenzyloxy-ﬂ-(methyl)amipocarbonyl—phenylamino—
10 carbonyl)-2-phenylethylamine was used in step h instead of
ls—(3,S-dibenzyloxycarbonylphenylaminocarbonyl)—2-phenyl—
ethyl amine and the mixture of regioisomers formed during
this step were not separated 'H NMR (d*-DMSO) § 11.5 (1H, s),
10.1 (1H, s), 8.7 (1H, 4d), 8.5 (lH, m), 8.2 (2H, s), 7.9
15 and 7.7 (1H, 2 x s), 7.6-6.5 (9H, m), 6.5 (1H, s), 4.7 (1H,
m), 3.5-2.7 (10H, m), 1.9 (3H, s), 1.6 (6H, m), 1.5 (6H, m).

Example 104 5-(1S—(3,5—ditetrazolylphenylaminocarbonyl)—2-
phenylethylaminocarbonyl)—6-(l—adamantanemethylamino-
20 carbonyl)-indole

This was prepared essentially as in example 97 except that

L-phenylalanine was used in step a instead of L-2-fluoro-

phenylalanine and the regioisomers were _separated

25 immediately prior to final deprotection by column

.~ chromatography (silica 75% dichloromethane 25% ethyl

acetate). The iess polar regioisomer'was converted to the

compound of ‘this example. 'H NMR (d®-DMSO) & 11.5 (1H, s),

10.4 (1H, s), 8.8 (3H, m), 8.5 (2H, m), 7.7 (1H, s), 7.5

30 (1H, t), 7.4-7.0 (6H, m), 6.5 (1H, s), 4.8 (1H, m), 3.5-2.9
(4H, m), 1.8 (3H, s), 1.5 (6H, q), 1.3 (6H, s).

The compound was further characterised and tested as the N-
_ methyl-D-glucamine salt -
35
Example.105 6-(1S-(3,5-ditetrazolylphenylaminocarbonyl)-2-
phenylethylaminocarbonyl)-5—(1-adamantanemethylamino—
carbonyl) -indole '
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- (3, 5- dlhydroxyan1nocarbonylphenylanlno-
") - 2- phenyl et hyl am nocar bonyl ) - 6- ( 1- adamant| MHMH!MIH“‘
rbonyl)-indole 10 The conpound of 78xanpl e 45 nmol )
ssolved in DMF (5 nl). Pentafl uorophenol: (184 ng, 1.0 nnDI) and DCCl

‘ng, 1.0 ). were introduced and the nlxture stlrr '
or % ur e DS eSS R SRR TS Sy S P45 8BY enae
dr ochl or i dethé Idre npolat. ﬁegmnﬁhbmeandséiatédeﬁhyhanegeo@éoﬁens)waas
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S m), 7.9 (1H, s), 7.5 (1H, t), 7.4-7.0 (6H, m), 6.6 (1lH, s),
4.8 (1H, m), 3.6-2.9 (4H, m), 1.8 (3H, s), 1.5 (6H, q), 1.3
(6H, s).

The compound was further characterised and tested as the N-
10 methyl-D-glucamine salt

Example 106 5-(1S-(3,5-di-{cis~4-phenyl-3,5-dioxacyclo-
hexaneoxycarbonyl) -phenylaminocarbonyl) -2-phenylethylamino-
carbonyl) -6~ (1l-adamantanemethyl-aminocarbonyl) -indole.

15
The product of example 24 (100 mg, 0.15 mmol) and cis-4-
phenyl-3,S—dioxacyélohexanol (54 mg, 0.3 mmol) were
dissolved in dichloromethane (20 ml) and DCCI (69 mg, 0.3
mmol) was added, followed by DMAP. The mixture was stirred

20 overnight at room temperature and filtered to remove the DCU
that had formed. Evaporation, followed by column
chromatography (silica 50% ethyl acetate and 50%
dichloromethane) followed by trituration with hexane and
ethanol gave the title compound as a colourless solid (36

25 mg), 'H NMR (4°-DMSO) & 11.5 (1H, s), 10.4 (1H, s), 8.9 (2H,
m), 8.8 (1H, 4), 8.4 (2H, m), 7.8-6.5 (19H, m), 5.7 (2H, s),
5.0 (2H, s), 4.8 (1H, m), 4.3 (8H, q), 3.5-2.8 (4H, m), 1.8
(3H, s), 1.5° (6H, q), 1.4 (6H, m). -

30 Example 107 5-(1S-(3,5-di-({5-indanoloxycarbonyl) -
phenylaminocarbonyl)-2-phenylethylaminocarbonyl)-6-(1-
adamantanemethyl-aminocarbonyl)-indole.

This material was prepared essentially as in example 106
35 except that S5-indanol was used instead of cis-4-phenyl-3,5-
dioxacyclohexanol. Found: C, 73.48; H, 6.22; N, 6.17.
CseHsN,0, requires C, 73.52 H, 6.19; N, 6.12% ,'H NMR (d-
DMSO) & 11.5 (1H, s), 10.3 (1H, s), 9.0 (2H, d), 8.5 (1H,
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| eave a solid which was triturated with several i ns of 2 di €

.ether. The white solid left by this procedur filt
d dried. This was then recrystallised f ﬂlkre of heXane
“and ethyl acetate to leave the title cenpoUnd H NVR (d[ eXadiis:

DMSO) [err] 11.6 (1H, s), 11.2 (2H, br s) 710.2 (1H s) 8.8 25 (1H, d),
8.5 (3H, m, 8.0-7.1 (9H, m, 6.5 (1H s), 4.7 (1H, , 3.4 and 2.9 (4H,
m, 1.8 (3H,, H.4 118i,(6H, /)-8 118.(8H, 3)7 Exéimﬁﬂéﬂ 315 4.8 (1H, m),

5- (1S (3, 5 g retdoggeanbony e e 138 (S#PANYI Y s (6w, a), 1,
- 2- phenyl ét’hyl‘am nocar bonyl ) - 6- (1-adamantane- "“nmet hyl an1nocarbony|)—|ndole L
The conpo oﬂ“bxanple 24 (155 ng, 0.23 mmol) was dissolved in nethanol (5

m). A 2M hexane sol ution of trimethylsilyl- 35 diazonmethane in hexane (1

m ) was_ added dleft to_s The ||OM/SO|UtI0n
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agueous phenylethylaminocarbonyl)-6-(l-azabicyclo(2.2. 2}oct-3-
ylmethylaminocarbonyl) -indole

a. 5-(1S-(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-
10 phenylethylaminocarbonyl)-indole-6-carboxylic acid

Indole-5, 6-dicarboxylic acid anhydride (1.87g, 10.0 mmol)
and 1S8-(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-
phenylethyl amine (4.96 g, 9.8 mmol) were dissolved in
15 acetonitirile (100 ml) and stirred and heated at reflux for
30 min. After cooling a yellow crystalline solid was formed
which was isolated by filtration; washed with acetonitirile
and dried to yield the title compound (3.25 g). This was
.mainly the regioisomer indicated in the title. The mother
20 liquors when evaporated vyielded mainly the  other
regioisomer. This was not used further in this example.

b. 5-(1S-(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-
phenylethylaminocarbonyl)-6-(1l-azabicyclo[2.2.2])oct-3~-
25 ylmethylaminocarbonyl)-indole

This was prepared essentially as in example 79 steb b except

that the product of step a above was used instead of_the

product of example 79 step a, and l-azabicyclo[2.2.2]oct-3-
30 y;methylamine instead of l-adamantanemethylamine.

c. 5-(1S8-(3,5-dicarboxyphenylaminocarbonyl)-2-phenylethyl-
aminocarbonyl)-6-(l-azabicyclo[2.2.2}oct-3-ylmethyl-
aminocarbonyl) -indole

35 .
This was prepared essentially as in example 24 step i except
that the dibenzyl ester prepared in step b above was used as
substrate instead of the product.of example 24 step h. 'H
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The compound was further characterised and tested as the N-
methyl-D-glucamine salt. Found: C,. 55.61; H, 6.70, N, 9.40.
C4oHs3NgO,, requires C, 55.74; H, 6.68; N, 9.29%

Example 109 S-(lS-(B,S-dicarboxyphenylaminocarbonyl)-2-
phénylethylaminocarbonyl)—6—(4-hydfoxycyclohexane—
methylaminocarbonyl)-indole Isomer 1 (unknown whether
hydroxy group is cis or trans to the methylaminocarbonyl
group) '

This was prepared essentially as in example 108 except that
4-benzyloxycyclohexanemethylamine was used in step b instead
of l-azabicyclo(2.2.2]oct-3-ylmethylamine and the c_is and
trans isomers were separated but not assigned at the end of
step b the less polar isomer being used in this example, 'H
NMR (4d°-DMSO) & 10.3 (1H, s),. 8.7 (3H, m), 8.5 (1H, t), 8.2
(1H, m), 7.7 (1H#, s), 7.5-7.2 (7H, m), 6.5 (1H, s), 4.8 (1H,
m), 3.7-2.7 (5H, m), 1.5 and 1.4 (9H, m).

- The compound was further characterised and tested as the di-

N-methyl-D-glucamine salt. Found: C, 53.29; H, 7.02; N,
8.12. C gHggNgOy5.3.1 H,O requires C, 52.93; H, 7.03; N, 7.71%

Example 110° 5-(1S-(3,S~-dicarboxyphenylaminocarbonyl)-2-
phenylethylaminocarbonyl) ~6- (4—hydroxycyclohexanem_etliyl-
aminocarbonyl)-indole. Isomer 2 (unknown whether hydroxy
group is cis or trans to the methylaminocarbonyl group)

This was prepared essentially as in example 109 except that_-

the more polar _iso_mer isolated in step b was used as
substrate in step c instead of the less polar material. 'H

NMR (d°-DMSO) & 10.2 (1H, s), 8.7 (3H, m), 8.5 (1H, t), 8.2

(1H, m), 7.7 (1H, s), 7.5 (1H, t), 7.4-7.2 (7H, m), 6.5
(1H, s), 4.8 (1H, m), 3.5-3.0 (5H, m), 1.7-1.0 (9H, m).

conmpound f ound:

Herr]O requires
9 (1H, d),

s), 87(2H d, 84 (1H t), 7.5 (1H s), 7.3 (7H, s), 6.7 (1H,

s), 6.4 (ZHJMRT)(,d‘SD&SOJ)H,B mL,. ss(au(,esbn s)D 3. 418nd22x 9 AHB . T) (4H, ) 3H,

-y
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title compound of Exanple 24 step h. (211ng, 0.25 mmml) was dlssolveg |nd c
dry THF (1 and dry DM (0.5 nl). The reaction m xture was stirred under 73
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diluted wt h%b?ﬂne 2% an 2t &i“vﬁet‘%%d c';?ﬁ gr %arrpea (20 Me7¥he
organi c | ayer was washed mnth brlne (2 x 20 m), dri ed (naPneS|gg1sulphate)
and evaporzat e resigu S col umm
chronatggﬁgpgiam' L 596%|c op%n% gﬁékééggggeggﬁﬁ"FnQE@f§¥¥§Y%) 54 eave
the titie co lgg@xﬁgmlgocarbonyl)- -(l-adamantanemethylamino-

5- (18- (3, 5- dicaaRanhenyaiy s Pamyha zg1@henyl et hyl -

a. 2-Methyl-benzimidazole—s,6-dica;boxylic acid anhydride
10 '
This was prepared in several steps from 3,4-dimethoxy-
carbonylacetanilide by nitration with fuming nitric acid,
followed by treatment with sulphuric acid to remove the
acetyl group selectively. Catalytic hydrogenation, followed
15 by treatment with hot acetic acid gave the benzimidazole
skeleton. Saponification followed by anhydride formation by
heating of the diacid gave the title compound.

b. 5-(1S-(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-
20 phenylethylamlnocarbonyl)-2 -methyl-benzimidazole-6-
carboxylic acid

This was prepared essentially as in exampie 108 step a
except that the product of step a above was used as

25 'substrate instead of indole-5, 6-dicarboxylic acid anhydride.
. The isolated filtrate was the pure carboxylic acid.

C. 5—(18-(3,5-dibenzyloxycarbonylphenylaminocarbonyl)-2-
phenylethylaminocarbonyl)-6-(lbadamantanemethylamino—
30 carbonyl)-2-methylbenzimidazole

This was prepared essentially as in example 108 step b
except that the product of step b above was used as
substrate instead of the product of example 108 step a.

35 , '
d. 5-(1s- (3, 5-dicarboxyphenylaminocarbonyl) -2-phenylethyl-
aminocarbonyl) -6- (1-adamantanemethylamihocarbonyl) -2-
methylbenzimidazole
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(1H, t), 8.2 (1H, s), 7.8 (1H, br s), 7.4 (5H, m), 7.0 (1H,
s), 4.8 (1H, m), 3.5 (1H, m), 3.0 (3H, m), 2.5 (3H, s), 1.8
(3H, s), 1.6 (6H, m), 1.4 (6H, s).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt. Found: C, 55.75; H, 7.05; N,
8.62. C52H73N7017.3 Hzo rEquires C, 55.65 H, 7.10; N, 8.74%

Example 112 5-(15-(3,5~-dicarboxyphenylaminocarbonyl) -2-
phenylethylaminocarbonyl)-4-(l-adamantanemethylamino-
carbonyl) -benzimidazole. Regioisomer 1 (assignment of
regioisomer uncertain)

a. Benzimidazole-4,5-dicarboxylic aéid anhydride

This was prepared essentially as in example 111 step a
except that 3, 4-dimethoxycarbonyl-2-nitroaniline was used
instead of 3,4-dimethoxycarbonyl-6-nitroaniline and formic
acid was used instead of acetic acid in the course of
formation of the second ring. 3,4-dimethoxycarbonyl-2-
nitroaniline was isolated as a more minor product during the
course of the hydrogenation described in example 111 step a.

b. S-{18-(3,5-dicarboxyphenylaminocarbonyl) -2-
phenylethylaminocarbonyl) -4-(l-adamantanemethylamino-
c;arbonyl) -benzimidazole

This was prepared essentially as described in examplé 111
steps b to d except that benzimidazole-4,5-dicarboxylic acid
anhydride was used in step b instead of benzimidazole-5,6-
dicarboxylic acid anhydride. The two regioisomers formed
during the course of these reactions were separated at the
end of step ¢ by column chromatography (silica 5% methanol
and 95% dichloromethane) with the less polar regioisomer

ocar bonyl ) -6- (1- adamant anenet hyl a -N-nethyl- 35 i n.c?IoI' e'

7.5

The
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s was prepared essentially as in exa gsbﬁemaepeebma;ebt that the
oduct of step a above was used as substr
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met hyl am nocar bonyl ) - napht hal ene. Q [err] 10.2 (1H,
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carbonyl )-N-nmet hyl -i ndol e 15 This was prepar ec ,
eXCept that the nore polar dibenzyl ester premgﬂmm
used as substrate in step a instead of B84(1s-(# 3
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(6H, s)._Zgﬁfﬁédg%n%gdnéﬁﬁggqfﬁrgﬁérB%ﬁg?éét ?ﬁée )andsfés?%g'gg)tﬁ%J%i-
N- et hyl - D-@Hicami ne3 st d - Podéd: m).58.-97:(3H, B)22:1.4 (AH,. m).
Jerr]Herr]Nerr](err] . 3Herr]Orequires C, 56.77; H 7.19; N, 7.50% 30
Exanpl e 38 5- (1S- (3, 5- mret hoxyam nocar bonyl phenyl am no- : .
The compound was further characterised and tested as the di-
gfmethyl—D—glucamine salt. Found: C, 55.29; H, 6.98; N,

8.93. CqHiyN,0,.3 H,0 requires C, 55.28 H, 7.00; N, 8.85%

eplaced -,
S I n exany
e 124 step e

10 Example 113 4-(15-(3,5-dicarboxyphenylaminocarbonyl)-2-

phenylethylaminocarbonyl)-5-(l-adamantanemethylamino-
carbonyl) -benzimidazole. Regioisomer 2 (assignment of
regioisomer uncertain)

15 The material was prepared essentially as in example 112
except that the more- polar regioisomer isolated after
chromatography was used in the final deprotection step, 'H
NMR (d°®-DMSO) & 13.0 (2H, br s), 10.7 and 9.5 (1H, 2 x s),
8.6 (4H, m), 8.2 (1H, s), 7.7 (1H, br s), 7.4 (1H, m), 7.3

20 (6H, m), 4.8 (1H, m), 3.6 (1H, m), 3.0 (3H, m), 1.9 (3H, s),
1.6 (6H, m), 1.4 (6H, s).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt. Found: C, 56.22; H, 7.00; N,
25 9.03. C;HyN;047.2 H,0 requires C, 56.18 H, 6.93; N, 8.99%

Example 114 5-(18-(3,5-dicarboxyphenylaminocarbonyl) -2-
phenylethylaminocarbonyl)-6-(1l-adamantanemethylamino-
carbonyl) -2-n-butylbenzimidazole .
30 _
This was prepared essentially as in example 111 except that
n-pentanoic acid was used in step a instead of acetic acid,
'H NMR (d%-DMSO) & 13.0 (3H, m), 10.2 (1H, s), 8.8 (1H, d),
8.7 (2H, s), 8.5 (1H, t), 8.2 (1H, s), 7.8 (1H, br s), 7.3
35 (5H, m), 7.0 (1H, s), 4.8 (1H, m), 3.5-2.7 (6H, m), 1.8 -1.3
(19H, m), 0.9 (3H, t).

The compound was further characterised and tested as the di-



nyl ) - 2- phenyl et hyl ani nocar bonyl ) - 6- (_Lj.da.nﬁm_anﬁma[lﬂgll’.-uﬁ y4/U] 141
ocar bonyl ) -i ndol e and regioi soner with _substi t uent S at positions. 5 and

% eversed 35 The conpound was prepared e t enRepiaftiax anpl e 24

except that 1S- (3, 5-di nethoxycar bon?ghphenyl; - 2-

phenyl et hyl am ne was used in step h st ead | :

di benzyl oxycar bonyl phenyl am nocar bonyl ) -2- phﬁnyi et hyl am Pe, - 43

DCCl / S e u e ure, of ,regi oi soners
Formed Sumoad - SRUEAALRE" SIS JEFGRdE Cpnes? 6% 5.1 88O,

1S- (3, 58d|5r95t Ifex%blf%en?l ﬁk@rﬁ&mmaﬁboﬁ’g/lﬁ?@k{phén?bet Nyl 8.&8Si%ne was
prepared by hydrogenation of the product of 5 exanple 15 steps c followed
treatment of the resultin d| aci d wi th O nethyl -hydroxam c acid

hydrochﬁéém&-—et—nitlée 2-11S-(3,5-dicarboxyphenylaminocarbonyl) -2-
5 phenylethylam_inocarbonyl) -3-(l-adamantanemethylamino-

carbonyl) -5-aminonaphthalene. Regioisomer 1 (regiochemistry
unnassigned) '

This was prepared essentially as in example 24 steps g to i

10 except that 5—nitronaphtha'lene-2,3-dicarboxylic acid
anhydride was used as substrate instead of indole-5,6-
dicarboxylic acid anhydride. The less polar regioisomer
isolated at the penultimate stage was used to prepare the
compound of this example. The final 'deprotection also served

15 to reduce the nitro group‘,‘ 'H NMR (d®-DMSO) & 13.5 (2H, br
s), 10.2 (1H, s), 8.8 (1H, d), 8.7 (2H, d), 8.5 (1H, t), 8.2
(1H, 4), 8.0-6.8 (10H, m), 5.7 (2H, br s), 4.8 (1H, m), 3.6-
2.9 (4H, m), 1.9 -1.5 (15H, m).

20 The compound was further characterised and teéted as the di-
N-methyl-D-glucamine salt. Found: 'C, 56.90; H, 7.14; N,
7.42. CgHyN;0.,.3.3 H,0 requires C, 56.94 H, 7.14; N, 7.38%

Example 116 3-(1s-(3, S-dicarboxyphenylaminocarbonyl) -2-

25 phenyl - ethylaminocarbonYl)—2-(1-adamantanemethylamino—
carbonyl) -5-aminonaphthalene. Regioisomer 2 (opposite
regiochemistry to example 115)

.This was prepared essentially as in example 115 except ti'lat

30 the more polar regioisomer was taken through the final step
'H NMR (d°-DMSO) & 13.5 (2H, br s), 10.2 (1H, s), 8.9 (1H,
d), 8.7 (2H, s), 8.4 (2H, m), 8.2-6.8 (10H, m), 5.9 (2H, br
s), 4.8 (1H, m), 3.5-2.8 (4H, m), 1.8 -1.5 (15H, m).

35 The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt. Found: C, S51.21; H, 7.26; N,
6.76. CgHyN;047.10 H,0 requires C, 51.51 H, 7.52 N, 6.67%

h



tvi/aw J
presence of PyBROP and drrsopropylethylanrne found—C,61.86; H, 6.70;,
10.83. (errJHerr]Nerr](err] . 3.15 Herr]O rggyicti@fs BeenReplab® H, 6.5

N, 10»%1%[err]H NVR (d[err]-DMSO [err] 11.8 (2 mw 15 (1H
10. 3 and 10.2 (1H, 2xs)88(1Hrr)853(53H ‘ l“g
(1H,.n), 4.7 (1H m, 3.7 (6H, 2 x s), 3.6 - 2 3H, s)15
(6H, .m, 1.4 (6H, s). 15 Exanpl e 39

5‘(13‘(3‘”Etho&ﬂﬁﬁﬂﬁgﬁ!ﬂgﬁ $*VE$0V3Oiyﬂféﬁyhﬁddrbonylphenylamlnocarbonyl)—

car bon - phery Lot dgest QU1 & phemvL el ] s ngcat bl ety amino-

substituents eucqnbnmybhsbénanmleaze&ersed 20 The conmpound was prepared
essentially as in exanple 38 except that 1S-(3-nethoxycarbonyl -

- pi val oyl oxynet hyl oxycar bonyl - phenyl ami nocar bonyl) - 2- phenylethylanrne was
used in stepd h This aaals opresaredsesgprsiRdlyc oy | PRmBAam noexesphythat
- 2-phenyl et hyl a8 €& , 253 laminocarbonyl - -phenylaminocarbonyl) -2-phenylethyl-

( 3- met hoxycar bony| - 5-pi val oyl oxynet hyl oxycar bonyl -
amine was used in step instead of 1S-(3,5-dibenzyloxy-

S

carbonylphenylaminocarbonyl) -2-phenylethyl amine and no
final deprotection was required, Found: C, 54.67; H, 5.72;
10 N, 12.58. Cy;H;N;05.2.2 CH,Cl, .1.8 DMF requires C, 54.65 H,
5.76 N, 12.78% 'H NMR (d°-DMSO) & 12.8 (1H, br s), 10.2 (1H,
s), 8.8 (1H, d), 8.5 (1H, t), 8.4 (2H, m), 8.1-7.9 (5H, m),
7.4-7.1 (8H, m), 4.8 (1H, m), 3.4 (2H, m), 2.9 (2H, m), 1.8
(3H, s), 1.4 (6H, m), 1.3 (6H, m). '
15 - ' _
Example 118 5-(1S-(3,5-dihydroxyiminomethylenephenylamino-
carbonyl) -2-phenylethylaminocarbonyl) -6-(l-adamantanemethyl-
aminocarbonyl)-benzimidazole |

20 This was prepared essentially as in example 25'except that
1S-(3,5-diahydroxyiminomethy;enephenylaminocarbonyl)—2-
phenyl ethylamine was used in step d instead of 1S-(3,5-
dibenzyloxycarbonylphenylaminocarbonyl) -2-phenylethyl amine
and no final deprotection was required, Found: C, 63.18; H,

25 6.18; N; 14.01. C;;HyN,0:.2.3 H,0 requires C, 63.25 H, 6.25
N, 13.95% 'H NMR (d°-DMSO) & 12.8 (1H, br s), 11.3 (2H, s},
10.0 (1H, m), 8.8 (1H, d4), 8.6 (1H, t), 8.4 (1H, s), 8.1
(4H, m), 7.9 (1H, m), 7.5 (1H, s), 7.3 (5H, m), 7.2 (1H, m),
4.8 (1H, m), 3.5 (1H, m), 3.1-2.8 (3H, m), 1.8 (3H, s), 1.5

30 (6H, m), 1.4 (6H, m). |

Example 119 5-(1S-(3,5-dihydroxymethylphenylaminocarbonyl) -
2-phenylethylaminocarbonyl) -6- (1-adamantanemethylamino-
carbonyl)-benzimidazole |

35 . _
a. 5-(1S-(3,5-dihydroxymethylphenylaminocarbonyl) -2-
phenylethylaminocarbonyl)-6-(1-adamantanemethylamino;
carbonyl) -benzimidazole diacetoxy carbonate derivative.



am nocar bonyl ) - 2- phenyl et hyl am ne: was prep nii al lyy
anple 15 step c except that 3- %PG?;&%F% k f 6”141
oxycar bonyl - 5- pi val oyl oxynet hyl oxycar i Line was used as

supstrate instead of 3, 5-di benzyl oxycarbony ' Splac S in turn was
prepared by the treatnent of nononet -5- flat'e with cesium
carbonate and chl oronet hyl - pivalate Tollo ¢ hydrogenati on,
found: .C, 68. 01 H 6.42; N, 6.84. C[err]H[err]N[err]C{err] requires C,

08, 24 Himbs MasbsdpBBthl ELLLE MR b é%%@ 79°Ekbepl Bnap sy g
7.7 (1H dnaqesyxymsbmgt@?rdemvam%e(9|ﬁ ngg— :zhydgc)mymetzhylﬂ .rr),

:i i ESE pﬁény§aﬁlﬁaea%b3n%h1’-er)phejmﬁe(tyﬂvlaﬁarné- wad Bdedinstedd(8E S),

S (3- benzyloxycarbonylphenylamlnocarbonyl) -2-phenylethyl-
5 amine in step a.

b. . 5-(1S-(3,5-dihydroxymethylphenylaminocarbonyl) -2-
phenylethylaminocarbonyl)-6-(l-adamantanemethylamino-
carbonyl)—benzimidazole -
10
The product of step a above (1.91 g, 2.5 mmol) was dissolved
in methanol (210 ml) and was treated with a 1% solution of
potassium carbonate in water (105 ml). After stirring
overnight, the methanol was removed by evaporatiOn’and the
15 resulting solid extracted with ethyl acetate. The organic
layer was washed with brine, dried, filtered and evaporated
to leave the title compound, Found: C, 69.69; H, 6.61; N,
11.19. C;;H,,NsOs requires C, 69.90 H, 6.50 N, 11.02% 'H NMR
. (d°-DMsO) & 12.8 (1H, br s), 9.8 (1H, s), 8.8 (1H, d), 8.5
20 (1H, t), 8.4 (1H, s), 7.9 (1H, m), 7.7 (2H, s), 7.3 (SH, m),
7.1 (1H, s), 7.0 (1H, s), 5.2 (2H, t), 4.7 (1H, m), 4.5 (4H,
d), 3.3 (24, m), 2.9 (2H, m), 1.9 (3H, s), 1.6 (6H, m), 1.5

(6H, m).
25 Example - 120 S—(lS-(3,5-hydrogencarbonylphenylaminb-

carbonyl) -2-phenylethylaminocarbonyl)-6-(l~-adamantane-
methylaminocarbonyl)-benzimidazole

The compound of example 119 was oxidised by treatment with
30 oxalyl chloride in DMSO and triethylamine |using
dichloromethane as-solvent, following the Swern oxidation:
protocol in 45% yield, Found: C, 67.23; H, 6.08; N, 10.41.
CyHyNsOs . 1.7 H,0 requires C, 67.13 H, 6.15 N, 10.58% 'H NMR
(4°-DMSO) § 12.8 (1H, br s), 10.3 (1H, s), 10.1 (2H, s), 8.9
35 (1H, 4), 8.7 (2H, s), 8.6 (1H, t), 8.4 (1H, s), 8.2 (1H, s),
7.8 (1H, s), 7.4 (SH, m), 7.1 (1H, s), 4.8 (1H, m), 3.3 (2H,
m), 3.0 (2H, m), 2.0 (3H, s), 1.6 (6H, m), 1.4 (6H, m).



-
Exanpl e 40 5-(1S-(3-nethoxycar bonyl - 5- car boxy- phe phenylan1n

carbonyl ) - 2- phenyl et hyl am nocar bonyl ) - 6- ( 1- ad amasShes qmmm'
anhgocarbonyl)-lndole and regi oi soner with subst |t|ons
versed 5 The conpound of exanple 39 8800 ng) th a

saturated solution of ammoni a in nethanol (20 n1) he solutlon was stirh

for 1h and on evaporation the residue was purified by colum
chronat ogr aiamplesi |12h 9556 (DS~ (B chi-dhoteblaiad candoBvlavmetrdilaxy 4 eav

the title c@g}@j&}ﬂ, (Zo'i?er{ml) m;[rﬁféé:‘ﬂ:dﬂ\ﬁ )(ﬁ-?ﬂénﬁ@y][é%ﬁfdczé&rb%%ﬁ"ﬁ—@

10.3 and 10. 2 (1H,
s), 7.9 and(#‘PQ?H#“%?G@@sthwlﬁmPHEC??PPnﬁi ée?ZPer%% ¢¥I%RHH# Bt 3.8
(3H, s), 3. 4eyibidomddd at)podiBidnsl Ssandled 15 (6H m), 1.4 (6H s).
The conmpaund was further characterised and tested as the N
met hyl - DYyl ucanine salt found: C, 60.71;" H 6.96; N, 7.89.

a. 3,4-dimethoxycarbonyl-2- 1odophenol

The dimethyl ester of 4-hydroxyphthallic acid (4.20 g, 20
mmol), was dissoved in triflic acid (15 g, 100 mmol), and

10 cooled to 0°C. N-iodosuccinimide (4.5 g, 20 mmol) was added
portionwise and stirred at room temperature £for 2h. The
reaction mixture was poured onto a mixture of ice and water
and the aqueous layer was extracted with dichloromethane (3
x 75 ml); The combined organic layers were washed

15 succesively with 5% sodium bisulphite solution and brine
before being dried, filtered and evaporated, to yield the
title compound 4.51 g.

b. 5,6-Dimethoxycarbonyl-2-trimethylsilyl-benzofuran
20 : o
The product of step a (4.5 g, 13.4 mmol) and TMS-acetylene
(1.71 g, 17.4 mmol) in triethylamine (50 ml) and dioxan (80
ml) was degassed with argon for 15 min. Cdpper I iodide (152
mg, 0.8 mmolj, was added followed by bis triphenylphosphine
25 palladium dichloride. (564 mg, 0.8 mmol). The reaction was
stirred at 60°C overnight'under an atmospheré of argon. The
solvents were removed by.evaporatidn and the resulting oil
was redissolved in dichloromethane and washed sequentially
with 10% citric acid solution and brine. The organic'layer
30 was dried, filtered and evaporated and passed through a
short silica column to give the- title compound.

c. Benzofuran-5, 6-dicarboxylic acid anhydride

35 This was prepared from the product of step b in several
steps by treatment with hydrogen fluoride/pyridine complex
to remove the silicon group, followed by saponification to
generate the diacid. Anhydride ring formation occurred_on




Vi’ v o - .

E!H]H[err]N[err]CIerr] .2H err]Orequires C, 60.85; H _6.77; N, 7. 71%20
anple 41 5- (1S- (3, 5-di car boxyphenyl am nocar bonyl ) - 2-

phenyl et hyl am nocar bonyl) -6- (1- adagsant anenet hyl -N-net h?’liusSheetHasBeenReplaced'E

am nocar bonyl ) -i ndol e and regi oi soner with substituents at | '

6 reversed 25 The material was prepared essentially as in e ,ﬁl{mg

that N nhebyling- atwmahianicinadd)ydEoroei maese Lise0diC step g ins ead

1- adamant anenet hyl am ne and that the regioi somers were not separated at the

end of step h, [err]H NWVR 30 (d6-DMSO) 6 11.5 and 11.3 (1H, 2 x s), 10.3

and 10.2d(1H, 2~x{byadsrmantanemgthglemingcagbogyd)-benagfugan- éiH s),

(74a anmd Zaﬁb(ﬂcgn% éc%)d K»f(lgaH:sz% Q)%Tlre@xo:@oﬁ\e%y"’atn’bos‘ltloﬁyis Bha 3.2

This was prepared essentially as in example 24 step g except

that benzofuran-5, 6-dicarboxylic acid anhydride was used as

substrate instead of indole-5, 6-dicarboxylic acid anhydride.
10

e. 5-(18-(3,5-di~t-butylcarbonyloxymethyloxycarbonylphenyl-

aminocarbonyl) -2 —phenyl ethylaminocarbonyl)-6-(1l-adamantane-

methylaminocarbonyl) -benzofuran. Mixture of regiocisomers at
15 positions 5 and 6

This was prepared essentially as in example 24 step h except
that 6~ ({l-adamantanemethylaminocarbonyl) -benzofuran-5-
carboxylic acid was used instead of 6~ (l-adamantanemethyl-

20 aminocarbonyl)-indole-5-carboxylic acid and 1S-(3,5-di-t-
butylcarbonyloxymethyloxycarbonylphenylaminocarbonyl)-2-
phenylethylamine was used instead of 15-(3,5-di-benzyloxy-
carbonylphenylaminocarbonyl)-2-phenylethylamine. No attempt
was made to separate the regioisomers at this point, 'H NMR

25 (4°-DMSO) & 10.2 (1H, s), 9.0 (1H, d), 8.8 (2H, s), 8.6 (1H,
t), 8.2 (2H, m), 7.9 (1H, 2 x s), 7.3 (5H, m), 7.1 (2H, m),
6.0 (4H, s), 4.7 (1H, m), 3.4 (2H, m), 2.9 (2H, m), 1.4-1.3
(15H, m), 1.2 (18H, s).

30 Example 122 5-(15-(3,5~dicarboxyphenylaminocarbonyl) -2~
phenylethylaminoca:bonyl) ~6~(l~adamantanemethylamino-

carbonyl)-benzofuran. Mixture of regioisomers at positions
S and 6 '

35 a. 5-(18-(3,5-di-allyloxycarbonylphenylaminocarbonyl) -2~
phenylethylaminocarbonyl)-6-(1l-adamantanemethylamino-
carbonyl) -benzofuran. Mixture of regioisomers at positions
5 and 6 '




The conpound was further characterlsed and tesfed‘&“‘?ﬁé"ﬁfﬂhquu

N-ret hyl - D- gl ucanmi ne salt found: C, 59.76; H % Q%hee{\HaSBg@S{eplact"”

err]H err]NferrJJerr] requires C, 59.65; H, 6 \ {45 Exanp h
_ 5-(1S—(3,5-dicarboxyphenylan1noca onyl) ZL “ e
phényl et hyl am nocar bonyl ) - 6- (cyclohept enethyl rbony |ndole and

regi oi.soner with substituents at positions 5 and 6 reversed 5 The materi al

was prepar g4l ; %S§r%]'§t ??‘le pa use LT e}ZAase)&q{s%txame 121 except that

cycl ohept anenet hy i nstea

1- adanantaﬁ@nd@mﬁz#ﬁTﬁﬂbﬁaoxmgﬁrbm@ﬂigpenxkﬁmg@oqerbonbﬂ>sépah§nxi1u t he

igdzoz 1SHt egchy 1| edmidt NMBs( difsd ] iBVMEded €er linkteakd: of (1~ 9),5-Hi & and

but;?caggon§§oxymgthyloxycarbonylphenylamlnocarbonyl) -2-
5 phenylethylamlne

b. 5-(lS-(3,5-dibenzyloxydarbonylphenylaminocarboﬁyl)—2-
phenylethylaminocarbonyl)—6f(lvadamantanemethylamino—
carbonyl) -benzofuran
10 ' ,
The product of step a above was de-esterifeied by treatment
with diethylamine in THF in the presence of palladium
tetrakis triphenylphosphine. The product was initially
_ isolated as the bis diethylamine salt, 'H NMR (d®-DMSO) &
15 10.2 (1H, s), 9.0 (1H, d), 8.8 (2H, s), 8.4 (3H, m), 8.1
(2H, m), 7.9 (1H, 2 x s), 7.4-7.1 (6H, m), 7.0 (1H, m), 4.7
(1H, m), 3.4 (1H, m), 2.9 (3H, m), 1.8 (3H, s), 1.5 (6H, q),
1.3 (6H, s).

20 The compound was further characterised.and tested as the di-
N-methyl-D-glucamine salt. Found: C, 69.29; H, 6.05 N, 5.86.
Cs,H11NgOy3 requires C, 69.45; H, 5.97; N, 6.07%

Example 123 5-(1S~(3,5~-dicarboxyphenylaminocarbonyl)-2-
25 phenylethylaminocarbonyl)-6-(1l-adamantanemethylamino-

carbonyl) -2, 3-dihydro-benzofuran. Mixture of regioisomers at

positions S and 6 ' -

This was prepared by hydrogenation of the dibenzyl ester of
30 the compound of example 122 using 10% palladium on charcoal
as catalyst. 'H NMR (4°-DMSO) §-10.1 (1H, 2 x s), 8.8 and 8.7
(1H, m), 8.5 (2H, m), 8.2 (2H, m), 7.5-7.2 (6H, m), 6.9 (1lH,
m), 4.7 (14, m), 4.6 (2H, m), 3.4 (2H, m), 3.0 (4H, m), 1.8
(3H, s), 1.5 (6H, m), 1.4 (6H, s).
35 |
The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt. Found: C, 55.84; H, 6.99; N,
6.61. Cs;HyNsOyy .3.0 H,Orequires C, 56.16; H, 7.18; N, 6.30%



m, 8.2 (1H, s), 7.8 and 7.6 (1H, 2 x s), 7. 570(7!1"#?5“5645/(%! 14

4.7 (1H, m, 3.2-2.7 (4H m, 1.7-1.0 (I3H, m. 15 The conpound was
further characterised and tested as the dlﬂmmm&en (@ik huﬂanlne sal t
found: C, 54.09; H 7.17; N, 7.41. C[err]H[ .4.3Herr]O
dequires C, 53.85 H, 7.25. N, 7. 69%E%arrp|§
5- (1S- (3, 5-di am nophenyl am nocar bonyl ) - 2
et hyl am nocar honyl ).- 6- ( 1- adamant an t hyl - N- met hyl car hon -i ndol e
and’ r egi EXSFRIE wi-¥Ssubst i PubhPs | Sng gg@FFBH§Y§a§ Séﬁxﬂg

N-tert- buh&tﬁxmﬂaFDG@mbn¥$etﬁy5adnnbtaﬂbbﬂﬁy)aﬂ*UD—adEmantanemethyl—

car bonyl )_- 2np enyl et n1ge E 5- £Xn|troanlllne (3. 44q, 18.7 nmol )
and BOEM? Qﬂﬁ%ﬁ % R %§? ester (5.24 g, 18.7 . mol) were dissol ved
in 1,2-d|chloroethane (50 m ) and cooled to -10[err]. 30 Trinethyl al um ni um

53 6 g, R BH@ %r&‘@%ré&dﬁg L el XS 4T EndAGRbLARAT S0 NP T OOM
ammaUMean
121 with ammonia in methanol, 'H NMR (d°-DMSO) & 10.2 (1H,
m), 8.9 (1H, m), 8.8 (2H, s), 8.2 (2H, m), 8.0 (1H, s), 7.9
(1H, 2 xs), 7.4-7.0 (7, m), 4.7 (1H, m), 3.9 (6H, s), 3.4-
2.9 (4H, m), 1.9 (3H, s), 1.5 (6H, q), 1.4 (6H, s).
10
Example 125 5-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-
phenYlethylaminbcarbonyl)-6-(l-adamantanemethylamino—
carbdnyl)-benzothiophene. Mixture of regioisomers at
positions 5 and 6
15

a. Benzothiophene—s,6-di¢arboxylic acid anhydride

This was prepared in several steps starting from 3-methyl-2-.
carboxy-thiophene. Esterification and allylic bromination .

20 gave a material which on treatment with the sodium salt of
4-toluenesulphonic acid gave 3-toluenesulphonylmethyl-2-
methoxycarbonyl-thiophene. The methyl ester was reduced with
superhydride and the resulting alcohol oxidised to the
aldehyde using PDC. Cycloaddition with dimethyl fumarate

25 using potassium t-butoxide as base gave benzothiophene-5, 6-
dicarboxylic acid. This was converted to the title compound
by treatment with acetic anhydride.

b. 5-(1S—(3,5-di-t-butyloxyéarbonylphgnylaminocarbonyl)-2?
30 phenylethylaminocarbonyl)-6-(l-adamantanemethylamino-
carbonyl)-benzothiophene.

This was prepared essentially as in example 121 steps d and
e except that benzothiophene-5, 6-dicarboxylic acid anhydride
35 was used in step d instead of benzofuran-5, 6~-dicarboxylic
acid anhydride and 18-(3,5-di-t-butyloxycarbonylphenyl-
aminocarbonyl) -2-phenylethylamine was used in step e instead
of 18- (3, 5-di-t-butylcarbonyloxymethyloxycarbonylphenyl-
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for .10d. 2M sodi um hydroxi de solution (20 m) was added and the read
m Xture filtered through celite, washed with brine—and treated with tmv»-
al jLquots of nagnesi um sul phate, 35 charcoal and "o Ilte After '
ngboration, the residual material was hr omat 0§ ¢R%ﬂmgrad|e..
5-10% et hyl acetate and di chl or onet hane) “and recry# '
of dichl or-onet hane and hexane to |l eave the title

yel l ow sol i dufi nd ¥ Bonpr) -2- -phenylethylami
5-(1S- (3, 5-di am nophenyl am nocar bonyl ) - 2- phenylethyl

am nocar bonyl ) - 6- ( 1- adamant anenet hyl - N- net hyl am nocar bonyl )- 5 |ndnle'and
regl0|sonercMAEh-SMbstBIsmmﬁGaﬁboﬁyphénymamin@&drﬁoh@ﬂﬁF&®®HE%%M€£H¥Béﬂ

_-wasrnepareg SﬁSEQ?%&Xy%%'E %&a damantanemethylamlnocarbonyl)-
5 benzothiophene

The product of step b was treated with tfifluoroacetic acid
for 2h. The volatile material was removed by evaporation and
the residue azeotroped several times with diethyl ether to

10 1leave the title compound, 'H NMR (d°-DMSO) 3 13.2 (2H, br s),
10.2 (1H, s); 8.9 (1H, m), 8.7 (2H, m), 8.4 (lH, m), 8.3
(2H, m), 8.2 (2H, m), 8.0 (1H, m), 7.5-7.0 (SH, m), 4.8 (1H,
m), 3.3-2.9 (4H, m), 1.8 (3H, s), 1.6 (6H, q), 1.4 (6H, s).

15 The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt

Example 126 (t)—6-(15—(3,5-dicarboxyphenylamindcarbonyl)-2—
phenylethylaminocarbonyl)75-(l-adamantaﬁemethylamino-
20 carbonyl)-4,5,6,7-tetrahydro-5-aza-benzimidazole.

a. (+)-N-1,5-di-t-Butyloxycarbonyl-6-carboxy-4,5,6,7-
tetrahydro-5-aza-benzimidazole

25 This was prepared by treatment of D/L-histidine with agueous
formaldehyde using standard Pictet-Spengler conditions. The
product was treated with BOC anhydride to give the title
compound. '

30 b (%)-N-1,5-di-t-Butyloxycarbonyl-6-(15-(3,5-di-benzyloxy-
carbonylphenylaminqcarbonyl)-2-phénylethylaminocarbonyl)—
4,5,6,7- tetrahydro-S5-aza-benzimidazole

This was prepared by treatment of the product of step a with
35 one equivalent of 1S-(3,5-di-benzyloxycarbonylphenylamino-
carbonyl) -2-phenylethylamine and 1.2 equivalents of DCCI.
The product was isolated by filtration, evaporation and
column chromatography (silica, ethyl acetate: DCM 1:2).
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t that the product of step a above sed in step'Bd*af &/ #hd
group had been renoved with trifluoroacetic acid, instead of
-(3,5-dibenzyloxycarbonylphenylanino--cdﬁ' i as-Beeihwplageiet hyl am ne and

he m xture of regioisoners forned during tf . #hot separated. The
anmi ne groups were fornmed by the finaP3hydro mmp[_e”] H NVR '
(dlerr]-DMSO) 15 6 11.5 (1H 2 x s), 9.4 (1H d), "s. 1H, dd), 8.3 (1H
m, 7.8-6.5 (9H, 12’ 6.4 (2H, dd), 5.6 '(:LH,l d), 4.7 (1H m, 4.624H, br s),
3.-0- 2. 8S( 4H) fy (187X Hedipenzy loxyaarhgny lphenydamifocarionyg-an . 20 The
P o R R C T A O t S R
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5- (1S- (3, 5-di car boxyphenyl am nocar bonyl ) - 2- 25 :

phenyl e lLam_nocar banyl) ;. 6- ( 1- n e M, po- - .
carb%ny#?ﬁﬁ-gg%t@%?%%5%F%b¥hé%8%ggg§raﬁgdggéggéﬁeogfs%?%éf@Pégth?‘isolated

at the end then with one eqgivalent of l-adamantanemethylisocyanate

in the presence of DMAP. After stirring overnight the

reaction mixture was evaporated to dryness and the residue

chromatographed (silica, acetone:toluene 1:2). The most
10 polar product was the title compound.

d. (t)—6—(15-(3,5—dicarboxyphenylaminocarbonyl)-2-phenyl-
ethylaminocarbonyl)-5S-(l-adamantanemethylaminocarbonyl) -
4,5,6)7-tetrahydro—S—aza-benzimidazole. '
15 |
This was prepared essentially as in example 24 step i except
that the dibenzyl ester prepared above was used as substrate
instead of the product of.example 24 step h, 'H NMR (d®-DMSO)
6 10.3 (1H, m), 8.4 (2H, m), 8.2 (1H, s), 8.0-7.7 (1H, m),
20 7.4 (1H, m), 7.2 (6H, m), 6.5 (1H, m), 5.1 (1H, m), 4.5 (1H,
m), 4.2 (1H, m), 3.3-2.8 (6H, m), 1.8 (3H, m), 1.6 (6H, q),
1.4 (6H, m). '

The compound was further characte;ised and tested as the di-
25 N-methyl-D-glucamine salt. Found: C, 53.86; H, 7.40; N,
9.53. CsoH-"Nao.]', .3-5 Hzo requires C, 53-91 H, 7.28; N, 9.98%

Example 127 5-(1S-(2-chloro-5-carboxyphenylaminocarbonyl) -
30 2-phenylethylaminocarbonyl)-6-(l-adamantanemethylamino-
carbonyl) -benzimidazole

This was prepared essentially as in example 25 except that
_ 1S-(2-chloro-5-benzyloxycarbonylphenylaminocarbonyl)-2-
35 phenyl ethylamine was used in step d instead of 1S-(3,5-
dibenzyloxycarbonylphenylaminocarbonyl) -2-phenylethyl amine.
1S-(2-chloro-S-benzyloxycarbonylphenylaminocarbonyl)-2-
phenyl ethylamine was prepared by .coupling BOC-L-

AR 5.
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of exanple 24 step h (251 ng, 0.3 mmol) was di¢ olved |n DVF 30
and 60% sodi um hydride (14 ng, 0.36 mml) was atconpa
wi thy, ef f ervescence. To the yeIIOM/squtlon was ﬂm I'ori de (C0=D
m, b36 mol ) and the mixture was stirredfor drops of %
wdt er were introduced before the whol e reaction mxture 35 was pour ed i nto
water (0.5 nm e,agueous tracted mAt th . ether (5 x -«
5mM ) and thep%fﬁ%iﬁéagbflﬁa‘ﬁﬁ'@‘)&aﬁ} Eﬁlié’ Rine glg"
product was PyBabPy }ﬁbﬂ.ﬂ.bﬁﬁédbjoycmlnﬂatntérrmrmtwrtaqajm\(omacetaldweEdhy‘m

47 acetate 9 hane);to di z t en nofy t
title 'COWDO?Q%R gél%t)ﬁ%ghggﬂ\;’/vag (i)ﬁve]r# %Y 1£L?hs (??ne&: %% l 0 A%,
hydroqenatloﬁ)esgeﬁt aHlydds 8edcrlRPedsin 8.2 (1H, s), 8.0- ol (3H m),

5 7.4-7.1 (6H, m), 4.8 (1H, m), 3.4 (1H, m), 2.9 (3H, m), 1.8

(3H, s), 1.6 (6H, q),. 1.4 (6H, s).

The compound was further characterised and tested as the N-
methyl-D-glucamine salt. Found: C, 58.33; H, 6.49; N, 9.09.
10 C‘3H53C1N501° 2.3 Hzo requires C, 58.01 H, 6.51,’ N, 9.44%

Example 128 5-(1S-(3-trifluoroacetylaminosulphonylphenyl-
aminocarbonyl) -2- phenylethylaminocarbonyl) -6- (1-adamantane-
15 methylaminocarbonyl)-benzimidazole

This was prepared essentially as in example 99 except that
the product of example 25 step ¢ was used in step b instead
of the product of example 24 step g, Found: C, 55.01; H,
20 5.27; N, 10.33. Cy;H,;;F3N(O¢,S .2.3 H,0 requires C, 58.01 H,
' 6.51; N, 9.44% 'H NMR (d‘-DMSO) 0 10.1 (1H, s), 8.9 (1H, d),
8.5 (5H, m), 8.0-7.0 (10H, m), 4.8 (1H, m), 3.6-2.9 (4H, m),

1.9 (3H, s), 1.6 (6H, m), 1.5 (6H, m).

25 Example. 129 5-(3S—(3,5-dicarboxyphenyiaminocarbonyl)-
1,2,3,4-tetrahydroisoquinolino—2—carbonyl)-6-(l-adamantane-
methylaminocarbonyl)-benzimidazole

This was prepared essentially as iﬁ example 79 except that
30 35-(3,5-dibenzyloxyphenylaminocarbonyl)-1,2,3,4-
tetrahydroisoquinoline was used as substrate instead of 1S-
(3-benzyloxycarbonylphenyl-aminocarbonyl) -2-phenylethylamine
in step a. The 3S-(3,5-dibenzyloxyphenylaminocarbonyl) -~
1,2,3,4-tetrahydroisoquinoline was prepared by coupling BOC-
35 3S-carboxy-1,2,3,4—tetrahydroisoquinoliné and 3,5-
dibenzyloxycarbonylaniline in the presence of PyBROP,
followed by treatment with trifluoroacetic acid, 'H NMR (df-
DMsSO) & 13.0 (3H, br s), 11.5 andl10.0 (1H, 2 x s), 9.0-7.0



rr]-DVMSO) [err] 13.3 (ZH,UWGﬂ)d i ENE
1 {AH—s)81779 (2

[e
3H, m, ,
: , M, 6.8 ( .7 (1H, n), 3 4- L mg 7 (3H 2 X
5)4 1.9 (3H m, 1.6 ( .5 (6H, - zct s B 1 e s further
characterised and tested as the di thyI WM t found: C,
26.96; H, 7.11; N, 7.44. C[err]H[err]nggrr]q Orequ_lres C

56.79; H, 6. 99 N 7. 36% Exanple 45 -
5-(1S-(3, Qpeqx{agbnogagbgn%;xﬁé Hhy, erPyEeghyhgnhg caf bpnyl)

-6- (1-a ntaﬁ%ne hyl'am’no- ‘car phenyl su onyl-lndo e The

mat eri al s prkpat ed éégenmialﬂy4a§5ﬁn ®anpl e 44 except t hat
phenyl sul phonyl chloride was used instead of 20 acetyl chorlde [err]H NMR
(d[err]-DVBO [err] 13 3 (2H, br sg 10.1 (.1H, (1H, 2 x
d), 8.7-&he camproynd gvas Eacher chagacsgriged ?r’éi ’feft POFiS tﬁ‘e 19 (1H,
m, 4.9 (lhthetByl3D5g2ulahitle ;ﬁaltl Eourdtt ay) ,SSJ.Eﬁ.'(GH, 6rIB9 N, 8 (5H n).

C52H-,1N-,017 .3.2 HZOrGQUlres C, 55.58 H, 6.94: N., 8.73%

Example 130 5-(1S-(3,5-dicarboxyphenylaminocarbonyl) -2-
phenylethylaminocarbonyl)—6—(2-naphthalenenemethylamino-
10 carbonyl)-benzimidazole

This was prepared essentially as in example 79 except that
1S-(3,5-di-benzyloxycarbonylphenylaminocarbonyl) -2-
phenylethylamine was used. in step a instead of 1S-(3-
15 benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine and
2-naphthalenemethylamine was used in step b instead of 1-
adamantanemethylamine, 'H NMR (d®-DMSO) d 12.9 (1H, br s),
10.1 (1H, s), 9.3 (1H, t), 8.9 (1K, d4), 8.7 (2H, s), 8.4
(2H, s), 8.1 (1H, s), 8.0 (1H, m), 7.7 (4H, m), 7.4 (8H, m),
20 4.8 (3H, m), 3.0 (2H, m).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt. Found: C, 54.92; H, 6.35 N, 8.95.
Cs,Hg3N;0,7 .3.7 H,0Orequires C, 55.06 H, 6.38; N, 8.81%
25 - : |
Example 131 5-(13-(3,SFdicarboxyphenylaminocarbonyl)—2-(3-
fluorophenyl)ethYlaminocérbonyl)-6—(l—adamantanemethylamino-
carbonyl) -benzimidazole

30 This was prepared essentially as in example 79 except that
ls-(3,5—di-benzyloxycarbonylphenylaminocarbonyl)-2-(3—
fluorophenyl)ethylamine was used in step a instead of 1S-(3-
benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.
The 1S-(3,5-dibenzyloxycarbonylphenylaminocarbonyl)-2-(3-
35 fluorophenyl)ethylamine was prepared by coupling BOC-L-3-
fluorophenylalanine and 3,5-dibenzylokycarbonylaniline in
the presence of PyBROP, followed by treatment with
trifluoroacetic acid, 'H NMR (d°-DMSO) & 13.0 (3H, br s),

*
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25 .The conmpound was further characterised and tested as the di-
N: net hyl - D- gl ucam ne salt found: C, 55.23; H, ';ﬁ hee sﬁamzmwmar

Cerr]Herr]Nerr]Jerr]S 4.0Herr]Orequires C m m”!g ﬁg_;" N 6.6%

Exanpl e 46 5- (1S-( 3, 5-di car boxypheny!%ri nocak e
phenyl et hyl am nocar bonyl ) -6-(2, 2-di et hyl propyl am no- car bonyl ) -i ndol e ane=
regi oi somer with substituents at positions 5 and 6 reversed The nategigl

was prepar ed @s&ehtHal 1S} as8i % kHnple 2835 (Hcept -t Raf (1H, L)
2, 2-di met hyl ¢ ppyh angne vasi used, i n. st epHg bnstead4of (1H, m), 7.2 (4H,

1- adanant anengt hyl and tha he regi oi soner e not separajed at the
end of step ™~ [‘Kr?ﬂfﬁwf’d[SrFr?D%sé§9pewfy"§1.§5“<‘?%H, Sg),flg. éggndq 0.2
(1H, 2 x s),187(6BH, sk, 8.5 48 (1H, m, 8.2 (1H, s), 7.8 and 7.7 (1H,
2 X s), 755-7.0 (7H, _ ‘
The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt '

Example 132 5-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-(4-
10 fluorophenyl)ethylaminocarbonyl)-6-(l-adamantanemethyl-
aminocarbonyl) -benzimidazole

This was prepared essentially as in example 79 except that
1s-(3,5~-di-benzyloxycarbonylphenylaminocarbonyl)-2-(4-
15 fluorophenyl)ethylamine was used in step a instead of 1S-(3-
benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.
The 1S-(3,5-di-benzyloxycarbonylphenylaminocarbonyl)-2-(4-
fluorophenyl)ethylamine was prepared by coupling BOC-L-4-
fluorophenylalanine and 3,5-dibenzyloxycarbonylaniline in
20 the presence of PyBROP, followed by  treatment with
| trifluoroacetic acid, 'H NMR (d°-DMSO) 8 13.0 (3H, br s),
10.2 (1H, s), 8.9 (1H, d), 8.7 (2H, s), 8.5 (1H, t), 8.4
(1#, s), 8.2 (1H, s), 7.9 (1H, s), 7.4 (2H, m), 7.2 (3H, m),
4.8 (1H, m), 3.6-2.9 (4H, m), 1.8 (3H, s), 1.7 (6H, q), 1.5
25 (6H, s).

The compound was further charac;erised and tested as the di-
N-methyl-D-giucamine salt

30 Example 133 5-(1S-(3,S-dicarboxyphenylaminocarbonyl)-2-(2-
;rifluoromethylphenyl)ethylaminocarbonyl)—6-(1-
adamantanemethylaminocarbonyl) -benzimidazole

This was prepared essentially as in example 79 except that
35 1S5-(3,5-di-benzyloxycarbonylphenylaminocarbonyl)-2-(2-
trifluoromethylphenyl)ethylamine was used in step a instead
of 18- (3-benzyloxycarbonylphenylaminocarbonyl) -2-phenyl-
e#hylamine. The IS-(3,5-di-benzyloxycarbonylphenylaminof



5 (1H, m), 4.7 (1H 1), 3.2-2.9 (4H, w‘bwound 19
further characterised and tested as t he d| N- et hyl - D-gl ucam ne salt

nd: C 53.21; H 7.12; N, 8.08. CJerr]He @ Reglaced. SH| €
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mat eri al was pregar ed essentially as in exanple 24 except that

1S-(3, 5- d:iatxéwzlylf Yy @ar @oryt bhtnoramatdral poapy)L) -@thy bafmaBewas &6 in |

step hbl e & by (c%tﬁibldl NByt=-1.12- t:rttﬁlluorometh hlpt'ienylalalnme
oxycar bonyl phenyl am _nocar pony yl ami ne e |l ess po
regi oi so@é\dpaf:’t ~4IPaNZY LV %ﬂ?%&iﬁa’f‘i’t 308 &8 t hdS | tqreesergb%p by

hydr Ogen@tleKOP fldel owd®- 1633 treatment with trifluoroacetic ac1d ‘H

cssentd a R St ERMSBITE 437" B, B o " 2 g B & B ani ne
was used 8.7 dt24p &)i,nSt.€ad laf, BOC- B~ 4plidHyl a) an8n2. (1Brr$H NVR (1H,

(dierr]-QNBO; [eridy 1hyp B &u, 3144V (™, m), 3.8-3.0 (4H, m),

1.8 (3H, s), 1.6 (6H, q), 1.5 (6H, s).

10 The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt Found: C, 52.67; H, 6.57; N,
8.25. C52H7°F3N7017 .3.5 Hzo requires C, 52.70 H, 6.55: _N,
8.27%

| 15 Example 134 5-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-(4-
iodophenyl)ethylaminocarbonyl) -6- (1-adamantanemethylamino-
carbonyl)-benzimidazole

a 5-(15-(3,5-di-allyloxyphenylaminocarbonyl) -2-(4-iodo-
20 phenyl)ethylaminocarbonyl)-6-(l-adamantanemethylamino-
carbonyl) -benzimidazole

This was prepared essentially as in example 79 steps a and

. b except that 15-(3,5-di-allyloxycarbonylphenylamino-

25 carbonyl)-2-(4-iodophenyl)ethylamine was used in step a

instead of 1S-(3-benzyloxycarbonylphenylaminocarbonyl)-2-

phenylethylamine. The 1S-(3,5-di-allyloxycarbonylphenyl-

aminocarbonyl) -2~ (4-iodophenyl)ethylamine was prepared by

coupling BOC-L-4-iodophenylalanine and 3,5-diallyloxy-

30 carbonylaniline in the presence of Py-BROP, followed by
treatment with trifluorocacetic acid. '

b 5-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-(4-iodo-
phenyl)ethylaminocarbonyl)-6-(1l-adamantanemethylamino-
35 carbonyl)-benzimidazole

This was prepared essentially as in example 122 step b but
using the product of step a above as substrate instead of 5-

-
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8.7(3H m, 85 (1H m, 8.2 (1H, s), 7.7 (1Hhi ¢etHas63eén]Répla§:)1 7.5
s), 6.5 (1H, s), 4.5 (1H mM, 2.9 (2H m, 1.8 5H n .
The~corrpound was further characterised and test m ﬂﬂﬂm
N-net hyl - D-gl ucami ne salt found: C, 53.088H, 7.26; _
Crerr]Herr]Nerr](err] .3. 6H[err]O requires C, 53.05; H 7.27; N, 8.069

30 Exanple 48 6- 1S—$ , - dlcarboxyphenylan1nocarbon
et hyl am nocaftbdn{3) S5diraddy qﬁﬁﬁﬂ%RRSESbo?ﬁﬁbT% -ghenyl-

malter' al Mﬁse@ﬁypaﬁ?%cfm&nﬂbyeaanm@mm@néaeeﬁylememcamnym -nor e
Dy hydr oqendTuFbE RERRT HIRRRBIEBHITE My A Ges pad dfrabt ef, 8ganaune
s), 8.7 (3Hart):,s Siefttamihe 8al2t( 1Hf NMR (Zi‘gumsa) §) 10715 (LEH, si), 8686
(1H s), (1H, d), 8.4 (4H, s), 8.2 (1H, s), 7.9 (1H, s), 7.7 (2H, m),
7.3 (1H, m), 7.2 (2H, m), 4.7 (1H, m), 3.5-2.9 (4H, m), 1.8
(3H, s), 1.7 (6H, g}, 1.5 (6H, s).

Example 135 54(15-(3,5-dicarboxyphenylaminocarbqnyl)-2—(2—
10 chlorophenyl)ethylaminocarbonyl)-6-(l-adamantanemethyl-
aminocarbonyl) -benzimidazole

This was prepared essentially as in example 134 except that
1S-(3,5-di-allyloxycarbonylphenylaminocarbonyl)-2-(2-chloro-

15 phenyl)ethylamine instead of 1S-(3,5-di-allyloxycarbonyl-
phenylaminocarbonyl) -2- (4-iodophenyl)ethylamine in step a.
The 1S-(3,5-di-allyloxycarbonylphenylaminocarbonyl)-2-(2-
chlorophenyl)ethylamine was prepared by coupling BOC-L-2-
chlorophenylalanine and 3,5-diallyloxycarbonylaniline in the

20 presence of PyBROP, followed by . treatment with
trifluorocacetic acid. The title compound was isolated and
characterised as a bis dietylamine salt. Found: C, 62.21; H,
'7.05; N, 11.22. C,HeCLN,0, .1.5 H,0 requires C, 62.02 H,
7.06; N, 11.25% 'H NMR (d°-DMSO) & 10.1 (1H, s), 8.8 (1H,

25 d), 8.5 (3H, s), 8.4 (1H, s), 8.2 (1H, s), 7.9 (1H, s), 7.5-
7.2 (7H, m), 4.8 (1H, m), 3.6-2.9 (4H, m), 1.8 (3H, s), 1.6
(6H, q), 1.5 (6H, s).

Example 136 (+)-5-(1-(3,5-dicarboxyphenylaminocarbonyl)-2-
30 pentafluorophenylethylaminocarbonyl)-6-(l-adamantane-
methylaminocarbonyl)-benzimidazole

This was prepared essentially as in example 79 except that
() ~-1-(3,5-dibenzyloxycarbonylphenylaminocarbonyl)-2-
35 pentafluorophenylethylamine was used in step a instead of
IS-(3-benzyloxycarbonylphenylaminocarbonyl)-2-phenylethyl—
amine. (t)-1-(3.5-dibenzyloxycarbonylphenylaminocarbonYl)-2-
pentafluorophenylethylamine was prepared by coupling BOC-
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(1H, dd), 3.0 (2H, d), 1.9 (3H, s), 1.5 (6H, g}, 1.4 (6H,

s).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt. Found: C, 50.83; H, 6.04; N,
8.17. C51H65F5N7_017 .3.3H20 requires C, 50.87,’ H, 6.08; N,
8.14%

Example 137 5—(lS-(3-acetylaminosulphonylphenylamino-
carbonyl) -2-phenylethylaminocarbonyl)-6-(l-adamantane-
methyiaminocarbonyl)—benzimidazole

a _ 18- (3-acetylaminosulphonylphenylaminocarbonyl) -2-
phenylethylamine

This was prepared as in example 99 step a except that acetic
anhydride was used to acylate the sulphonamide instead of
trifluorocacetic anhydride.

b. 5-(1s-(3-acetylaminosulphonylphenylaminocarbonyl) -2~
phenylethylaminocarbonyl)-6-(l-adamantanemethylamino-
carbonyl)-benzimidazole

This was prepared essentially as in example 128 except that
the product of step a above was used as substrate instead of
1S-(3-trifluoroacetylaminosulphonylphenylamino-carbonyl)-2-
phenylethylamine in step b, 'H NMR (d°-DMSO) & 12.1 (1H, br
s), 10.2 (1H, s), 8.9 (1H, d), 8.6 (3H, m), 8.0-7.2 (10H,
m), 4.8 (1H, m), 3.6-2.9 (4H, m), 1.9 (6H, m), 1.6 (6H, m),
1.5 (6H, m). '

Example 138 5-(15-(3-acetylaminosulphonylphenylamino-
carbonyl)-2-phenylethylaminocarbohyl)—67(1—adamantane-

-~

)5 Rab &2Hp @L. nd- 2Aebiibt doti dhr daltHeddir 8d2 [(dHr] &) NVR
-PVMBO)(1H, s), 7.4 (1H, s), 4.8 (1H, m), 3.5 (1H, dd), 3.2

F5 (1H m, 2.9 (2H, m, 1.8 (3H, s), 1.5 (15H m . Joe GpoyYnd yas , o
characterised and tested as the di—N-methly-—bB-glucanm ne salt

nd: C 56.32; H 7.27; N, 8.42. 5 (err]

iEQ&L%Lgﬁ&lﬁLE%&J requires C,

The

N



rui/up
, .20 7.
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[err]-11.4 (lH, m, 9.9 (0.5H m, 8.6 (0.5H m, 8.2 (1H _
(8H, rr), 6.5 (1H, m, 4.8 and 4.6 (1H, 2 x rr) ‘BhisShees HasPeen

m,“% 9 (3H, s), 1.8 (2H, t), 1.5 (6H m, 4 ( - 50" 5- (IFekes
(trans 3, 4- di car boxypyrrol i di nocar bonyl) 1095 2 nocar bonyl
(1- adamant anenet hyl am no- carbonyl ) -indol.e and regioi soner wth

subStituents at positions 5 and 6 reversed The nmaterial of. exanple 49 (200
my, 0.3 rmol )MaRRYLpBdsPeagbemy })rindoke ni MRS @t hARGR CAS@MRESer 2£10
m) and |ithipsshydens deandB ey, 0.6 mmol) was added. The tenperature of
the reaction vessel was raised to 80[err] for two m nutes and on cooling
the reaction mixture was evaporated and acidified to pH3 with 2M
hydrochl ori ¢ Bigisd. wdke ppeparnsd assbmatzl 1wl asasn 3éxampleep@deandpdr thdtt o

L?al)e 1T 5 (A TR AR Rl SREh FLRE bV B3 cdfefyg S
m, 4.8 (1H, e;hygamlne was used in step b instead of 1S-(3-trifluoro-
acetylaminosulphonylphenylaminocarbonyl) -2-phenylethylamine,
'H NMR (4d%-DMSO) & 12.1 (1H, br s), 11.5 (1H, s), 10.3 (1H,
2xs), 8.8 (1H, 2 xd), 8.7-7.2 (13H, m), 6.6 and 6.5 (1H,
10 m), 4.8 (1H, m), 3.6-2.8 (4H, m), 1.9 (6H, m), 1.6 (6H, m),
1.5 (6H, m). '

Example 139 5-(1S-(3-benzoylaminosulphonylphenylamino-
carbonyl) -2-phenylethylaminocarbonyl)-6-(l-adamantane-
15 methylaminocarbonyl)-benzimidazole '

This was prepared essentially as in example 137 except that
benzoyl chloride was used as acylating agent during the
course of step a instead of acetic anhydride, 'H NMR (d%-

20 DMSO) & 12.8 (1H, br s), 10.1 (1H, s), 8.8 (1H, d), 8.5 (3H,
m), 8.3-7.2 (16H, m), 4.8 (1H, m), 3.6-2.9 (4H, m), 1.9 (3H,
m), 1.6 (6H, m), 1.5 (6H, m).

| Example 140 5-(1S-(2-methoxy-5-c¢arboxyphenylaminocarbonyl) -
25 2-phenylethylaminocarbonyl)-6-(l-adamantanemethylamino-
carbonyl) -benzimidazole

This was prebared essentially as in example 79 except that
15-(2-methoxy-5-benzyloxycarbonylphenylaminocarbonyl) -2-

30 phenylethylamine was used in step a instead of 1S-(3-
' benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.
The 1S-(2-methoxy-5-benzyloxycarbonylphenylaminocarbonyl) -2-
phenylethylamine was prepared by coupling BOC-L-phenyl-
alanine and 2-methoxy-S-benzyloxycarbonylaniline in the

35 presence of PyBROP, followed by treatment with trifluoro-
acetic acid, 'H NMR (d°-DMSO) & 12.7 (2H, br s), 9.4 (1K, s),
8.8 (1H, d), 8.5 (1H, s), 8.4 (1H, s), 8.2 (1H, t), 7.7 (2H,

m), 7.3 (7H, m), 4.8 (1H, m), 3.9 (3H, s), 3.4-2.8 (4H, m),



o \
(84 m, 1.9 (5H m, 1.5 (6H m, 1.4 (6H s). aeuThag:gnqo;lrlgi ap g

her characterised and tested as the di- N nethyl-D glucam ne salt
4nd: C, 58.27; H 7.38;, N, 8.06. C[err]H[err]N[err]qerr] requires C
58.24; H, 7.23; N, 8.15%5 Exanple 51

(18—(3 5-di car boxyphenyl am nocar bonyj, -

2-
phenyl et hyl am nocar bonyl ) - 2- ( 1- adamant anenet hyl am no- 6I e
. This was prepared essentially as in exanple 24 except:’ t met hyl
ester of ragbazgl esp, 31d5CaBROXYHI, C 1aQi 4 gt ysed i h, st t he
di met hyl estegJl of indol e- 5, 6- dlﬁcar boxylic ‘aci'd. The “car bazol e substrate

was made as in J.Chem Res, 1990, 1919. [err]H NVR (d[err]-DVMSO) [err] 13.2
(2H br sphe ldotfipdititl Wwas fWrPhédHehéracBeBibdll, afll, t8sTed2it cShe 8-6

methyl-D-glucamine salt. Found: C, 59.15; H, 7.00; N, 9.41.
5 C4qHgeNg0;,.2.75 H,0 requires C, 59.08 H, 6.93; N, 9.40%

Example 141 5-(15-(3,5-dicarboxyphenylaminocarbonyl) -2-

phenylethylaminocarbonyl) -6-(2-naphthalenenemethylamino-

carbonyl) -indole. Mixture of regioisomers at positions 5 and
10 6

This compound was prepared essentially as in example 130
except that indole-5, 6-dicarboxylic acid anhydride was used
in step a instead of benzimidazole-5,6-dicarboxylic acid

15 anhydride 'H NMR (d°-DMSO) & 11.6 (1H, br s), 10.2 (1H, s),
9.3 (1H, t), 8.8 (1H, d), 8.7 (2H, s), 8.4 (2H, s), 8.1 (1H,
s), 7.8 (4H, m), 7.6-7.2 (11H, m), 6.5 (1H, s), 4.8 (3H, m),
3.5 (1H, dd), 3.0 (1H, dd).

20 The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt

Ex le 142 (+)- 5-(1-(3,5-dicarboxyphenylaminocarbonyl) -2-
(2,6~difluorophenyl)ethylaminocarbonyl) -6-(1l-adamantane-
25 methylaminocarbonyl)-benzimidazole

This was prepared essentially as in example 79 except that
(:)-1-(3,5-dibenzyloxycarbonylphenylaminocarbonyl)-2—(2,6—
difluorophenyl)ethylamine was used in step a instead of 1S-
30 (3-benzyloxycarbonylphenylaminocarbonyl)-2-phenylethylamine.
(x)-1-(3,5~-dibenzyloxycarbonylphenylaminocarbonyl)-2-(2,6-
difluorophenyl)ethylamine was prepared by coupling BOC-2,6-
difluorophenylalanine with 3,5—dibenzyloxycarbonylaniliné
using PyBrOP, followed by treatment with trifluoroacetic
35 acid, 'H NMR (d°-DMSO) & 13.3 (2H, br s), 12.9 (1H, br s),
10.2 (1H, s), 8.9 (1H, d), 8.7 (2H, d4), 8.6 (1H, t), 8.4
(1H, s), 8.2 (1H, 4), 7.9 (1H, m), 7.4 (1H, m), 7.3 (1H,
m), 7.1 (2H, m), 4.8 (1H, m), 3.5 (1H, dd), 3.1 (1H, dd),

-
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15 (1H, t) 8.2 (1H, s), 8.0 (1H, d), 7.7 (lH K 7. 5-
(7H, m, 7.2 (1H t), 4.8 (1H, M, 3.4 and 3.0 (.
(6Hp10 1.4 (6H, s). Exanple 52

SH(3,

6.
'W &), 1.
5- di car boxyphenyl ani nocar bonyl ) - 2020 - l ," ﬁrim

phenylethylan1nocarbonyl) 3- (1-adamant anenet hyl am no- carbonyl) carbazole;

Thi s was prepared essentlally as_in exa except he iﬁethyl
ester of carbdzdl 2%, del'cai'r'b%xﬁ‘f'c ki gfmgs%gg Bhedtt E é?é instead of

t he di nethyl ester of |ndole 5, 6- dicarboxylic acid. The carbazole

substrate was as_in R 1 9. rr O
[err] 11.7 (1'1'9“@el 3%0“‘?8“? ‘_‘L’ﬁs ??r€§e6 ?ﬁgf é?%ré%g #%é‘qs‘% 1%9\‘/35‘) |
8.2 (1H, m, R-fethytl-H-gludamse ($htn), 7.0 (1H s), 4.8 (1H n), 2.8 30
and 2.5 (4@ m, 1.9 (3H, s), 1.5 (6H n, 1.3 (6H s). Exanple 53

3-(1S- (3, 5-di car boxyphenyl am nocar bonyl ) - 2- ]

phenyl et hyl anExampdienhdB) -P- (1R atfhndnd baereeRyPRANKbaME BPEAAPONY 1) -2~ (2~
-5, 7- di acet oX¢1RARIUNERPE ) AHY LRI ¥B8ESBYWL ) 06 - (1-adamantanemethyl -

aminocarbonyl) -benzimidazole

10 This was preparediessentially as in example 79 except that
1R-(3,5-di-benzyloxycarbonylphenylaminocarbonyl)-2-(2-~
fluorophenyl)ethylamine was used in step a instead of 1S-(3-
benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.
The 1R-(3,5-di-benzyloxycarbonylphenylaminocarbonyl)-2-(2-

15 fluorophenyl)ethylamine was prepared by coupling BOC-D-2-
fluorophenylalanine and 3,5-dibenzyloxycarbonylaniline in
the presence of PyBROP,' followed by treatment with
trifluorocacetic acid, 'H NMR (dS-DMSO) & 13.0 (3H, br s),
10.2 (1H, s), 8.9 (1H, d), 8.7 (2H, s), 8.6 (1H, t), 8.4

20 (1H, s), 8.2 (1H, s), 7.9 (1H, d), 7.4-7.2 (4H, m), 7.1 (1lH,
s), 4.8 (1H, m), 3.6-2.9 (4H, m), 1.8 (3H, s), 1.6 (6H, m),
1.3 (6H, m).

The compound was further characterised and tested as the di-
25 N-methyl-D-glucamine salt

Example 144  5-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-
(2.4-diflu6fbphenyl)ethylaminocarbonyl)-6-(1-adamantqne-
methylaminocarbonyl) -benzimidazole
30 )
This was prepared essentially as in example 79 except that
15-(3,5-dibenzyloxycarbonylphenylaminocarbonyl)-2-(2,4-
difluorophenyl)ethylamine was used in step a instead of 1s-
(3-benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.
35 15-(3,5-dibenzyloxycarbonylphenylaminocarbonyl)-2-(2,4-
difluorophenyl)ethylamine was prepared by coupling BOC-L-
2,4-difluorophenylalanine with 3,5-dibenzyloxycarbonyl-
aniline wusing PyBrOP, followed by treatment with
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anhyc
napi hal ene-
s), 19.0 (2H,

m, 2.4 (6H

I somers at positions 2 and 3. This was prepared essentially as in
24 except that 5,7-diacetoxy-naphthal ene-2, 3-di carbgxyi/epagiyg ; U 1 18
51 was used in step f instead of 1 ndol e-5,6-di carboxylic acid

i de. The napht hal ene substrate was nad |ﬂlsm&enﬁlnea{@pﬁceﬁrom

2, 3-di carboxylic acid. [err]H N 6 10. 2 (1H,
s) 8.6-8.1 (3H, m, 7.6- .(9H mmm ny., 3.2 (4H,
dd), 1.8 (3H, s), 1.6 (12H ' . The urt her

characterised and tested as the di- N-net hyI D-glucam ne salt found: C,

55.31; H 6.
C, 55.54;

&Zlfﬂméo@éeti-@ acliar,r |'Hl emMr N &-ppdogr r§ 1%.4 kiBarr 2 requires

2- (1S (3, 5H&ﬁ§afb6§95h%a % nogﬁ%boﬂgr)sz (2H, d), 8.6 (1H, t), 8.4
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(1H, s), 8.2 (1H t), 7.5 (1H, m), 7.3 (2H, m), 7.2 (1lH, s},
7.1 (1H, m), 4.8 (1H, m), 3.5 (lH, dd), 3.0 (3H, m), 1.9
(3H, s}, 1.6 (6H, q), 1.5 (6H, s).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt

Example 145 5~ (1R-(3,5-dicarboxyphenylaminocarbonyl)-2-(2,4-
difluorophenyl)ethylaminocarbonyl)-6-(1l-adamantanemethyl-
aminocarbonyl) -benzimidazole

This was prepared essentially as in example 79 except that
1R-(3,5-dibenzyloxycarbonylphenylaminocarbonyl)-2-(2,4-
difluorophenyl)ethylamine was used in step a instead of 1S-
(3 -benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.
1R-(3,5~ dlbenzyloxycarbonylphenylamlnocarbonyl) -2-(2,4-
difluorophenyl)ethylamine was prepared by coupling BOC-D-
2,4-difluorophenylalanine with 3,5- dlbenzyloxycarbonyl—
aniline using PyBrOP, followed Dby treatment with
trifluoroacetic acid, 'H NMR (d®-DMSO) & 13.2 (3H, br s),
10.2 (1H, s), 8.9 (1H, d), 8.7 (2H, d), 8.6 (lH, t), 8.4
(14, s), 8.2 (1H, t), 7.5 (1H, m), 7.3 (2H, m), 7.2 (1lH, s),
7.1 (1H, m), 4.8 (1H, m), 3.5 (1H, dd), 3.0 (3H, m), 1.9
(3H, s), 1.6 (6H, q@), 1.5 (6H, s). |

The compound.was further characterised and tested as the dl-
N-methyl- -D- -glucamine salt

Example 146 5-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-(2,6-
difluorophenyl)ethylaminocarbonyl) -6~ (l-adamantanemethyl-
aminocarbonyl) -benzimidazole

This was prepared essentially as in example 79 except that
1s-(3,5-dibenzyloxycarbonylphenylaminocarbonyl)-2~-(2,6-
difluorophenyl)ethylamine was used in step a instead of 1S-
(3—benzyloxycarbonylphenylaminocarbonyl)-2-phenylethylamine.
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phenyl et hyl am nocar bonyl ) - 3- ( 1- adamant anenet-hytamnro—-carbonyt)—
-5, 7-di acet oxy- napht hal ene, arbitraryassi gnne m%hx%QM gio's ner s

positions 2 and 3. This was prepared essential 26 excej t

t t 5, 7-di acet oxy-napht hal ene- 2, 3- dlcaiﬁgxyllctuﬁnﬂ B F was uselSS-t
p f instead of indole-5,6- dicarboxyl aci d ' The

naphthalene substrate was made in several st'eps from

?iﬂht 2?' ener gﬁdscar %‘E%,{%Eiﬁigg Aﬁ;%%l%ﬁég{gé%%ﬁygq?ﬁ e3 ”;g 10.2 - -
(4H1 n')1 2 I%Jepprqwhegyg)% hylamine gras| Zprepgredsbyhe .

further Cha!a§1&ifE@Gr@ﬁHeh?ihQQn&%ethQnﬂth“*fﬁﬂiﬁdrﬂéﬂﬁyméﬁ&éﬁk%?hﬁliOund
g gg ig Hang%&pépyé%pgoég%%%P %%ifé@ §§r4§latment w1th[er{Eluégg9|res

3- (1S ( 3 5-atemrdoxypdenyi akMRogdaf tomsd) - 8- 13.3 (2H, br s), 12.9 (1H,

phenyl ethyl,am nocarpoytyg2- {1 agagepignegpt iyl amae- 4y, s.6 (1H, ¢,
8.4 (1H, s), 8.2 (1H, 4), 7.9 (1H, m), 7.4 (1H, m), 7.3
(1H, m), 7.1 (2H, m), 4.8 (1H, m), 3.5 (1H, dd), 3.1 (1H,
dd), 2.9 (2H, d), 1.9 (3H, s), 1.6 (6H, m), 1.5 (6H, s).

10 _ _
The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt '

Example 147 S-(lR-(3,5-dicarboxyphenylamihocarbonyl)—2—
15 (2,6-difluorophenyl)ethylaminocarbonyl)-6-(l-adamantane-
methylaminocarbonyl) -benzimidazole

This was prepared essentially as in example 79 except that
1R-(3,5-dibenzyloxycarbonylphenylaminocarbonyl)-2-(2,6-

20 difluorophenyl)ethylamine was used in step a instead of 1S-
(3-benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.
1R-(3,5~dibenzyloxycarbonylphenylaminocarbonyl)-2-(2,6-
difluorophenyl)ethylamine wae prepared by coupling BOC-D-
2,6-difluorophenylalanine with 3,5-dibenzyloxycarbonyl-

25 aniline. using PyBroOP, followed by treatment with
trifluorocacetic acid, 'H NMR (d°-DMSO) & 13.3 (2H, br s),
'12.9 (1H, br s), 10.2 (1H, s), 8.9 (1H, d), 8.7 (2H, d), 8.6
(1H, t), 8.4° (1H, s), 8.2 (1H, d), 7.9 (iH, m), 7.4 (1H,
m), 7.3 (1H, m), 7.1 (2H, m), 4.8 (1H, m), 3.5 (1H, dd), 3.1

30 (iH, dd), 2.9 (2H, d), 1.9 (3H, s), 1.6 (6H, m), 1.5 (6H,
s).

The compound was further characterised and tested as the di-
N-methyl-D~glucamine salt
35
Example 148 5-(18-(3, 5-dicarboxyphenylaminocarbonyl) -2-
pentafluorophenylethylaminecarbonyl)-6-(1-adamantanem8thyl'
- aminocarbonyl) -benzimidazole
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deprotection of the dibenzyl ester wthout redt

) -5-nitronaphthal ene and its regioi somer with groups at positions
reversed. 35 This was prepared essentially as in exanph® 244except | 4
- ni tronapht hal ene- 2, 3-di carboxyl i ¢ acird—arhydride was used in step f

ad of indol e-5,6-dicarboxylic acid anhyd lggwa@gsﬂgmﬁgm@apt was nade

performed"
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‘eparate the regi oisoners in step 52 h. substrate was
in several steps from naphthal ene-2,0% dic mm ﬂm The
itro group was

usi ng phase transfer hydrogenatiion over 10% 5 pal | adi um on

uerIhg.Sf wad prepared essentialby asdingerampéer O KWMRept that

:iﬁ§r§ &ngnQ%wok§ Bony18h8RY 18 doidd rdoky #) - 28p8nf a0 (4H,

uorophenylethylamlne was used in step a instead of 1S-(3-
benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.
1S-(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-penta-
fluorophenylethylamine was prepared by coupling BOC-L-
pentafluorophenylalanine with 3, S-dibenzyloxycarbonylaniline
using PyBrOP, followed by treatment with trifluorocacetic
acid, 'H NMR (4°-DMSO) & 13.0 (2H, br s), 10.2 (1H, s), 8.9
(14, 4), 8.6 (2H, d), 8.5 (1H, t), 8.4 (1H, s), 8.2 (1H, d),
7.9 (1H, s), 7.4 (1H, s), 4.8 (1H, m), 3.5 (1H, dd), 3.2
(1H, dd), 3.0 (2H, d4), 1.9 (3H, s), 1.5 (6H, q), 1.4 (6H,
s).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt

Example 149 5-(1R- (3, 5-dicarboxyphenylaminocarbonyl) -2-
pentafluorophenylethylaminocarbonyl)-6-(1¥adamantanemethyl-,
aminocarbonyl) -benzimidazole

This was prepared essentialiy as in example 79 except that
1R-(3,5-dibenzyloxycarbonylphenylaminocarbonyl)-2-penta-
fluorophenylethylamine was used in step a instead of 1S-(3-
benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.
1R- (3, 5-dibenzyloxycarbonylphenylaminocarbonyl) -2-penta-
fluorophenylethylamine was prepared by coupling BOC-penta-
fluorophenylalanine with 3,5-dibenzyloxycarbonylaniline
using PyBrOP, followed by treatment with trifluoroacetic
acid, 'H NMR (d°-DMSO) & 13.0 (2H, br s), 10.2 (1H, s), 8.9
(1H, d), 8.6 (2H, d), 8.5 (1H, t), 8.4 (1H, s), 8.2 (1H, d),
7.9 (1H, s), 7.4 (1H, s), 4.8 (1H, m), 3.5 (1H, dd), 3.2
(1H, dd), 3.0 (2H, 4), 1.9 (3H, s), 1.5 (6H, q), 1.4 (6H,
s).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt
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3.2 (4H, ), 1.8 (3H é), 1.5 (12H, ). 10 The co?j%ng%]i;ﬂ qa@gr

characterised and tested as the di- N-nethyl-D gl
Qﬂ‘)H 6.70; N, 6.12. Cerr]Herr]Nerr err] mﬂrﬂlﬂﬂl 5H
. requrres C, 51.80; H, 6.50; N, 6.30% 15 Ex 5
3-(1S- (3, 5-di car boxyphenyl ani nocar bonyl ) - 2- phenylethylan1nocarbonyl) 2-
(1- adamant ane r Y - _sqmner
wi t h .groups a’?ﬁkg i 180,50 gﬁg {'%Véer@gggy%%g?ﬁ&%%ﬁﬁ?ggg%ééngﬁge% gl |y
as in exanple izlugmiuenmr ethyHexyi naphrhainerio-% 3( Hir sdementdrener iyl -

anhydride was Wg@doa R If) It Lati &zd1gol e- 5, 6- di carboxylic acid
anhydride and no attenpt was nade to separate the regioisomers in step h.

". The napht hal ene substrate was nade from 2-phenyl propiolic 25 acid as

described i 5 JTHek. Wasmprekdidbd ldSSgnt H8Y1P0as [ £ihir dkhtdRe( UpeekkedVSGhat
Er)e,rr]él. éO.(iH,(lH RS-)3(3_L ﬁg.l% %yhoxyc(arbor?}lpgeny(lamlngtarbonylp) ($6I?3
fluorophenyl)ethylamlne was used in step a instead of 18-(3-
benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.
The 1R-(3,5-di-benzyloxycarbonylphenylaminocarbonyl)-2-(3-
10 fluorophenyl)ethylamine was prepared by coupling BOC-D-3-
fluorophenylalanine and 3,5-dibenzyloxycérbonylaniline in
the presence of PyBROP, followed by treatment with
trifluorocacetic acid, 'H NMR (d°-DMSO) & 13.0 (3H, br s),
10.2 (1H, s), 8.9 (1H, d), 8.7 (2H, s), 8.5 (1H, t), 8.4
15 (1H, s), 8.2 (1H, s), 7.9 (1H, s), 7.4 (1H, m), 7.2 (4H, m),
4.8 (1H, m), 3.6-2.9 (4H, m), 1.8 (3H, s), 1.7 (6H, q), 1.5

(6H, s). |

The compound was further characterised and tested as the di-
20 N-methyl-D-glucamine salt '

The cempounds of the examples were tested for binding at the
CCK; receptor in mouse cortical membranes by means of a
radioligand binding assay. The procedure was as follows:
25
The whole brains from male mice (CD1 22-25g; Charles River)
were removed and placed in ice-cold buffer (pH7.2 é\Zl £ 3%)
of the following composition (mM); 10 HEPES, 130 NaCl, 4.7
- KCl, 5 MgCl,, 1 EDTA and containing 0.25g.l1"' bacitracin.
30 The cortex was dlssected weighed and homogenlsed in 40ml
ice-cold buffer using a Teflon-in- glass homogeniser. The
homogenate was centrifuged at 39,800g for 20 min at 4°, the
sﬁpernatant discarded and the pellet resuspended by
homogenisation in fresh buffer. The homogenate was
35 recentrifuged (39,800g; 20 min @ 4°) and the final pellet
. was resuspehded in HEPES buffer to give a tissue
concentration of 2mg.ml”' (original wet weight).



, 1.6 (3H, s), 1.4 (6H m, 0.9 (6H s). 30 The conpoun nd was further
cterised and tested as the N- nethyl-D glucam ne salt *roUnd ‘*6%!&6;
“%.89; N, 5.41. (err]Herr]Nerr]Jerr] .1.7 Herr]Orequires C, 65.23;
H /6.55, N, 5.74% Exanple 57
3 1S (3, 5- dlcarboxyphenylan1nocarbonyl 2 35 phenylethylan1nocarbonyl)

25 (1- adanantanenethylan1no-'carbonyl) 72,3, 4-t et rahydroi soqui nol i ne
'a N-tert-butyl oxycarbonyl - 3- (1S- (3, 5- dlbenzyloxycarbonyl 53
phenyl am nocar bon Ianino%arbon

eth -.1,2.3,4 - .
t et r ahydr of 39 0¢ F?H@s(fRRSWib %FyFB?V 3F89n§9&1}5% min’at 21 = 3
2,3, 4-t et rafyadr of Hrogli rellume- & 30 . mlboxiih cHEPEA REFf ery, c8nuabhingas

suspended s 0 GBLREOMRhNEAR: ( 390BbY KA TR B 4 VARH DGmbde BEg™

compound. Total and non-specific binding of ['*I]-CCK8S

S were defined using 0.05ml of buffer and 0.05ml of 10mM
LL-365,260, respectively. The assay was terminated by rapid
filtration through pre-soaked Whatman GF/B filters using a
Brandell Cell harvester. The filters were washed (3 x 3ml)
with ice-cold S5S0mM Tris-HCl (pH7.4 @ 4°C) and bound

10 radioactivity determined by counting (1 min.) 1in a
gamma-counter.

The results obtained from the CCK, assays are set out in
Table 1. '

\
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'\
!mml) and PyBOP (500 nmg, 3 mmol) was added. After stirring for gcr%’r'\"
(3, 5-di benzyl oxycar bonyl phenyl am nocar bonyl) - 2-phenyl et hyl am ne (prepar
as indicated in exanple 15) 10 (1.52 g, 3 nmol) was added. After stirring
the mixfure for 2h the organic sol ution was d w t hTRysHeaHaSSdeaReplaced |
hydr ogensul phate solution (30 m) and brine ( m ) and diy § (2] .
magnesi um sul phate. The organic solution was filtered. anaIHEEmEEHH m) o

| eave a gumthat was purified by 15 col unm q@lHrarat ogr ap '

di chl or onet hane 85% and ethyl acetate 15% to |eave the title conpound
(1.87 g). b. 3- (1S- (3, 5-di benzyl oxycar bonyl phenyl ani'nocar bonyl ) - 2-

phenyl et hyl am nocar bonyl %: 1,2, 3, 4-tetrahydroi soqui noline 20 The product of
step a (1.87 g) was treab88™Rieh trifCh8ecRetic FEX¥FPLE0 m) Fofe BKini n.

After evaporation the mat eri al was partitioned bet ween 5%
sodi um hydr ogencar bonat e sohuti on and etshyy acetate. 3g1e insol uble g
2 5.5 39 6.4
3 6.4 40 6.8
4 5.5 a1 7.8
5 6.0 42 7.8
6 6.0 43 5.8
7 5.8 44 8.7
8 5.3 45 7.1
9 6.6 46 6.7
10 5.8 47 6.8
11 5.9 48 6.2
12 : 5.9 49 5.6
13 5.7 50 6.6
14 6.0 S1 8.0
15 7.9 - 52 7.2
16 5.6 53 8.1
19 S.7 54 8.1
20 5.0 : 55 8.2
22 5.9 56 7.0
24 : 8.9 57 7.7
26 7.9 58 6.5
27 . 8.5 59 6.9
28 8.5 60 - 7.8
29 - 8.1 61 8.4
30 7.6 62 7.8
31 _ 7.9 63 8.4
32 | 8.4 . 64 7.2
33 5.6 6S 7.3
34 8.1 66 5.8
35 7.2 67 6.3
36 9.4 68 5.9
37 . 8.4 69 . 6.5




e solid forned was filtered off and dried in vacuo (0.92g). c.

- P- ( 3, 5-di benzyl oxycar bonyl phenyl am nocar bonyl ) - 2-
prr&yl et hyl am nocar bonyl ) - 2- ( 1- adamant anenet hyl am no-
carbonyl)-1, 2, 3, 4-t et rahydroi soqui nol i ne The product of step b (1.75 g, 2.6
mol ) was di ssol ved in dichl or onet hane (40 mM) and
Ty adamant anenet hyl i socyanate (0.6 g,

stirred at 35

room t enperature overn

.with 2M-hydrochloric acid and bri ne,

that was purified by recrystalliga
54 dic

chr omat ogr aphy
to | eave the

10

15

20

25

30

35

(silica
Example

70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91 .
92
93
94
95
96
97
98
99
100
101

CCK; pK;

8
6
6
6
7
7
6
6
7
7
8
6
7
7
8
8
7.
9
8
6
8
7
6
8
6
)
6
9
8
8
7
7

1
4
0
3
6
8
2
6
3
7
4
1
0
8
6
3
5
1
3
2
2
4
5
1
7
9
3
1
4
4
9
4

i

on f[:8ﬁ§8 hanol |

or onet

Example

102
103
104
105
106
108
109
110
111
112
113
114
115
116
117
118
119
120
122
123
124
125
126
127
128
129
130
131
132
134
135
136

o TUI/BB 34 7 U | 4

'O'-GB-f

80% and et hy

7.
7.
8.
8.
5.
5.
6.
6.
5.
8
6.
6.
7
8.
6.
6.
6.
6.
8.
7.
6.
8.
6.
7
8.
6.
7.
8.
8.
7.
8.
8.

4
0
9
3
7
9
7
4
8
1
9
0
6
5
1
7
2
2
3
9
5
9
3
6
2
7
6
4
4
6
3
9
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? % nol ) was added. The sol ution wvias
8 t. The sol uti o'ﬁh

dried and evapar at
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ol um
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1*!"tle conpound d 3-(1S- (3, 5-di car boxyphenyl am nocar bonyl ) - 2- phenyl et hyl
5 ami nocar bonyl) -2- (1-adamantanemet hyl ami nocarbonyl) -1,2,3,4 -

t et rahydkoi soqui nol i ne This was prepared essentially as described in
exanpl e- 3 step b except that the product of stig@ ¢ was used as substrate 10
i nstead of 3-(2R-benzyl oxycar bonyl - pyrrol i di no-carbonyl ) - 2-

(1- adanmant anenet hyl am nocar bonyl ) -naphthal ene. [err]H NVR (d[err]- DMSO
[err] 10.1 (1H, 2 x s), 8.5 (2H, 2 x s) TABLE dndcpm@d)1H, 2x d), 8.2 (1H,
s), 7.3-6.8 (9H, n), 6.5 and 6.4 (1H, 2 x t), 4.7-4.2 (4H nm, 3.2-2.7
(6H m, 1.8 (3H m, 1.5 (6H 15 m, 1.3 (6H m. The conpound mas further

characterised and testedggambhe di - NedRiyk- D9l usalp, salt fynd kC,
57.23; H 7.425 N, 7.61. C[e?r]H[err]N[err CIerr] § ierr]Orecprrés C,

57.13; H, 7.33; N, 7.54% 20 Exanple 58
5-(1S-(3, 5- dlcarboxyphenyléﬁ1nocarbonyIY 7 139 : 7.8

138 i 8.1

The compounds of the examples were also tested for gastrin
antagonist activity in an immature rat stomach assay. ~The
procedure was as follows: '

5
The oesophagus of immature rats (33-50 g, ca. 21 days oid)
was ligated at the level of the cardiac sphincter and the
duodenal sphincter Was'cannulated. The stomach was excised
and flushed with ca. 1 ml of unbuffered physiological saline
10 solution. The fundus was punctured and cannulated. A

further 4-5 ml of unbuffered solution was flushed through
the stomach to ensure the preparation was not leaking. The
stomach was lowered into a jacketed organ bath containing 40
ml of buffered solution containing 3x10®°M S-methyl-

15 furmethide, mainﬁained at 37° and gassed vigorously with 95%
0,/ 5% CO,. The stomach was contiﬁuously perfused at a rate
,0f 1 ml min’! with unbuffered solution gassed with 100% O,
with the perfusate passing over an internally réferenced
pH-electrode fixed 12 cm above the étomach.

20 _ '
After 120 min of stabilisation the drugs were added directly
to the serosal solution in the organ bath and after a
further 60 min cumulative pentagastrin dose-response curves
were started. Changes in acid secretion were monitored and

25 the curves analysed according to Black et.al., Br. J.
Pharmacol., 1985, 86, 581. |

The results obtained from the gastrin assays are set out in
Table 2.

30 This Sheet.Has Been Repl
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' | - g\
onyl ) - 6- (cycl ohept anemet hyl ani nocar bonyl ) - PRalddité %r"\‘ﬂ’ LR
onmer with substituents at positions 5 and 6 reversed 25 The materi al
epared essentially as in exanple 42 except that

, 5- di benzyl oxycar bonyl phenyl anmi nocar bonyl ) - et hyihRShéeEHadBScnU&HBkei N
h instead of 1S-(3,5-

st

di benzyl oxycar bonyl phenyl am nocar bonyl )1-12'- phenyl et gHy| aHIm(lIH""’uM"
atyenpt was nade to separate the regioisoners at the ko) -
st age. The 1S- (3, 5- 2 ,' _
di benzyl oxycar bonyl phenyl am nocar bonWP)B-[eEf hyl am ne °~ was prepared _
essentially as in exanple 15 steps ¢ and d except _that Fggtlfiﬁl Diisne was
used in step ¢ instead of BOC-GJ%-S,:%I{JWI al @Pf-laﬁ’é’le[ err N

[err] 11.5 (1H, s)Exam®® (1IN, %), 8.7 (4H

6.5 (1H, s),

hat no
{this

VR (d[ err] - DVBO)
.M, 8.2 (1H,s), 7.6 (3H, m,
4.5 (1H m, 3.1 (2H_ ), 1.6-1.0 4i6H n). 7.8
1 5 . 9.3
6.0
2 .4 8.7
6.7
3 7.1
. 3 46
4 . 47 8.3
6.8 . o
5 7.0
- 48
6.4
7 - 6.9
50
5.9
8 7.6
| 51
| 6.3
9 7.9
. s 53
10 . s 8.1
6.6 5
11 . - 8.3 .
12 5- - 7.1
6.4 56
13 . 7.7
s 57
14 6. o 7.5
8.2 58
15 . | | 7.5
‘2 59
16 . | 8.1
| . 1 60
21 - | 8.7
7.4 61
23 ' 8.2
9.5 62
24 . - 9.1
| 5 3 63
26 - 9- 8.2
0.2 65
27 | . . 6.8
. 6
28 9. 7.1
5.2 69
29 . 7.8
: 9.1 70 -
30 ° . 7.0
a9 71
31 . 6.3
L 12
32 3. 7.2
7.7 73
33 | - 9.0
| . 74
34 8. 7.7
5 7 75
35 : 26 6.9
4
37 8. 7.0
. | ) 77
38 7. 8.6
‘8 78
39 - 7.0
7 79
40 '
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55 The compound was further characterised and tested as the di-
N- net'hyl - D-gl ucam ne salt found: C, 54.88; H 7.16; N, 8.98—
qer Herr]Nerr]Jerr], requires C, 55.00; H 7.009; Nmﬁﬁe%SIQam)e

- 5- (1R- (3, 5- di car boxyphenyl ami nocarbgnyl ) - m sBe"uRepIaced

ethylan1nocarbony|) 6- (cycloheptanenethylan1nocarbonyl) _ '
regioi somer W th substituents at positions 5 and 6 rever rla
was prepared essentially as in exanpTABbB éxéepntdhau. ' R

1R- (3, 5-di benzyl oxycar bonyl phenyl am nocar bonyl ) - et hyl am ne was used |n
step h instead of 1S -, di ben rhonyl p noc A
“ethyl ani ne. The 1R_é§%5519 HLYGRHENY ! PREAKIAT NocyRAMIA pk,

(3, 5-di benzyl oxycarbonyl phenyl ani nocar bonyl ) - ethylan1newas 15 prepared
essentially as in exanpB@ 15 steps c8d d except Hlzat BOC- D- al8arRi ne was

used in step c instead g& BOC- L- 6.9 113 B
| 82 6.9 115 8.2
83 7.2 116 9.0
85 8.9 ‘118 6.7
86 7.7 122 9.1
87 9.6 123 8.5
88 8.6 124 6.8
89 6.8 125 9.4
90 8.0 126 7.0
91 8.0 127 7.5
92 6.8 128 8.6
93 7.7 131 9.7
95 5.9 132 9.0
100 7.5 133 8.1
103 7.8 134 8.8
104 8.6 135 8.9
105 8.5 136 9.5
108 6.1 137 7.8
109 6.9 139 7.1
110 6.9

The compounds of the examples were also tested in a CCK,
binding assay as follows:

5 The pancreatata were removed from male guinea-pigs (200-
300g; Dunkin Hartley) and placed in ice-cold HEPES buffer
(pH 7.2 @ 21 = 3° ). The pancreatata were homogenised in 40
ml ice-cold HEPES buffer using a polytron (Brinkmann, PT10,
setting 10) 4 x 1 second. The homogenate was centrifuged at
10 39,800g for 15 min at 4°. The supernatant was discarded and
the pellet re-suspended using a Teflon-in-giass homogeniser
in 20 volumes of fresh buffer and re-centrifuged as above.



reisaL v e/ U |
ine. [err]H NWR (d[err]-DMSO) 6 11.5 (1H, s), 10.2 (1H, s), 8.7

8.2 (1H, s), 7.6 (3H m, 6.5 (1H, s), 4.5 (1H m, 3.1 (2H m,
(16H, m. 20 The conmpound was further characterised and tested as
N- net hyl - D- gl ucam ne salt found: C,ngg 76; H 7.24; N, 8.60.
[err]N[err]derr] .2H err]O requires 52.96; H 7.24; N, 8.62% 25
le 60 5-(1S-(3, 5-dicarboxyphenyl am nocar bonyl) 2 (4-

r 6xypheny! ) | ( aso\ggggqc; Tefl, 1
I nocar bonyl )efd'b%z T dazéFgggﬁl é’a\%astl%r epar e essent | aI Iay aes |o(llpl elxna i IaessZS
xcept that 30 hoR®geIBLSEEr diden A IBUR SBWIRNETHERA 2§ o &g Fny| §orainal

ihydr oxyphenyl) gf ! a1 gRe Salﬂﬁfdfiﬁt&é& @hlr%%Tg@xadSGIf df- pore-size Nytex
(3, 5-di benzyl oxycar bonyI phenyl ani nocar bonyl) -2-phenyl ethyl - ani ne. The

1S- (3, 5- di benzy#&$&~ car bonyl phenyl.am nocar bonyl)- 2- (4-hydr oxyphenyl)
et hyl am ne was prepared as outlined in 35 exarrpl e 30. [err]H NWMR

(dlerr]-DVBO [err]mé%brag fﬂo&ﬂl 1go% 1n1 S)’().375 uM PD134,308) are
incubated for 150 minutes at 21 * 3° in a final volume of
0.5ml with HEPES buffer containing ['I]-CCKe(S) (5011;
200pM) and competing compound. Total and non-specific

10 binding of ['®I]-CCK.(S) are defined using 50l of buffer
and 50ul1 of 100nM L-364,718' respectively. The assay 1is
terminated by rapid filtration through pre-soaked Whatman
GF/B filters using a Brandell Cell Harvester. The filters
were washed (3 x 3ml) with ice-cold 50mM Tris HCl (pH 7.4 at

15 4° ) and bound radiocactivity is determined by counting (1
min) in a gamma counter.

The results are set out in Table 3.

eplac
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F . - : rviza
-3 (1H,"br s), 8.8 (1H, d), 8.7 (2H, s), 8.5 (1H t), 8.4 (1H, s), 8.2
(1H, s).,-)7. 9(1H, s), 7.2 (1H, s), 7.1 (2H, d), 6.7 (2H, e H

( ~The conpound

3.0-2.3 (4H, m, 1.8 (3H, s), 1.6 56 (6H, , 1.4 (@hk g,
was fufther characterised and tested as the dti4n met hyl}, P Replagayl t.
1N[_err1m | /I/M/’”fc

found: "C, 56.79; H 6.75; N, 8.98. 5 (Jerr]Herr
: . 0 '
57.24; H, 6.69; N, 9.16% Exanple 61 TABLE 3 |

5- (1R- (3, 5-di car boxyphenyl anm nocar bonyl ) - 2-
phenyl et hyl am nocar bonél % 6- ( 1- adanmant anenet hyl am no- -

car bonyl ) - benzi ni dazol £°38P¥Ri s was @Fkparied essemsiapldle as | n'@%@@'f 25
except that 1R-(3, 5-di benzyl oxycar bonyl - phenyl am nocar bonyl )-2-p e'h)ﬂ 4

1 5.1 45 6.1
2 4.9 46 5.1
> >3 47 5.2
4 5.4 48 5 s
> 5.2 49 5 6
6 .5.6 50 6 1
’ >-8 52 5.9
° 6.0 53 6.1
15 6.1 54 s
Lo >-3 55 5.8
17 4.8 57 5 7
18 6.3 58 s o
19 5.3 59 s 1
20 2.0 60 5.6
21 5 2 61 .,
22 5.4 52 . .
24 5.7 66 5 0
26 5.5 69 -
27 5.6 58 .
28 5 4 69 - .
29 3.4 70 5.1
30 5.2 71 -
31 5.5 72 s 6
33 3.2 .73 5.2
34 6.1 74 5.3
36 5.5 75 6 1
> >-6 76 <5.d
39 4.9 77 - <5.0
i _ 40 6.3 78 5.3
; 41 5 7 79 o
42 5.5 g0 6‘1
44 5.6 81 5:5



ine was used
yl oxycar bonyl phenyl am nocar bonyl ) - 2- phenyl et hyl am ne. 15 The

, 5-di benzyl oxycar bonyl phenyl am nocar bonyl ) -2- phenyl et hyl am ne was
ared as outlined in exanple 29. [erri;g

H br s), 10.2 (1H, s),

). 8.2 (1H, s), 7.9 (1H

in

step

d instead

8.9 (1H, d)
s), 7.4 (5H, m,

3.5-2.6 (4H m, 20 1.8 (3H, s),
characterised and tested as the di- N-nethy

54.96; H, 7.33; N_8.83. (Jerr]H err]%[err](lerr]

54.79; H, 7.04; NEx@
5-(1S- (3, 5-di car boxyphenyl anm nocar bonyl.) - 2- phenylethylaninocarbonyl) - 6-
(1-cycl ohept anemet hygani no- car bomyk) - benzi m dagpj e 30 The mtgerial was

prepared essentially as in exaan% iS except thaizcycloheptag$qfthylan1ne

was used in step c

84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104

105

108
109
110

25 Exa

fadLE 12H

Ke P

[+)}

.2

ua U s KNt n
N 0O O O W W W Vo !

6.3

5.4
6.4
6.6
5.9

6.5

6.8
<5.0
<5.0
<5.0

Tew/ub 34/ U1 14

of 1S-(3,5-

NVR (d[err]-DVsO [err] 13.0
8.5 (1H, t), 8.4 (1H,

(

2H, s),

7.1 (1H,
8heayhe conpound was further
D-glucam ne salt found: C

e

Example

113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136

s),

4.7 (1H, m,

3.5H err]Orequires C,

CCK, pK;

PR OB W E Y0 W YWs PO W® o N

S
5
5
5
5
6
5
6
5
5
6
5.
5
5
5
5
5
5
5
5
5
6
5

<5.0

l
i
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‘instead .of 1-adamantanenet hyl amine, [err]H NVR (d[err] DMSO) [err] 13.2
(2H, br s), 12.8 (1H, br s), 10.2 (1H, s),89 1H—d), 8.7 (2H S), 8.6
(1H, t 8.4 (1H, s), 8.2 (1H, s), 8.0 (1H : ll\l“L(lH
s), 4.)75)(1H, m, 3.5-2.9 (4H, m, 1.7- 1.4 (13H nr)”““l] IM“’MI“
furthér characterised and tested as the d| 57 N rfet fiyl *D-§l utani ne salt
found:* C, 56.48; H, 6.73; N, 9.40. Cerr]Herr]Nerr]Jerr] .requires C,
56.74; H, 6.84;, €LAIMS5% Exanple 63 :
5- (1S- (3, 5-di car boxyphenyl am nocar bonyl )-2-(2- 5
f1uorophenyl) et hyl ani nocar bon "r%% damapt anenet hyl am no- .

p

car bonyl ) - benzi nt-dafolSETRFW Qentially as in exanple 25
except that 1S- (3, 5-di benzyl oxycar bonyl phenyl am nocar bonyl) -2- (2-

<o o

(R1)

(Ia) (Rb) (Ib) = (Ic)

5 wherein A represents a group having two f'us‘ed rings, in
which the atoms which are common to the two rings are
joined by a single or multiple bond, W and X replacing
hydrogen on adjacent atoms, or A is a group of the formula

10 in which W and X replace hydrogen on adjacent carbon atoms,

m is from 0 to 6, provided that m is not more than 2 unless
R! is exclusively halo,

15 R! is halo, amino, amidino, nitro, cyano, hydroxy,
sulphamoyl, hydroxysulphonyl, carboxy, esterified carboxy,
amidated carboxy, tetrazolyl, C, to C, alkyl, aryl,
substituted aryl, C, to C, hydroxyalkyl, C, to C, haloalkyl,
¢, to Cg alkoxy, C; to C¢ alkylcarboxyamino, HON=C-,

20  R¥-80,-NH-, R¥’-S0,-NH-CO-, R¥-CO-, R¥-CO-NH-, R¥-CO-NH-SO,-
., R¥-CO-NH-S0- or R®-NH-SO,-, wherein R* is H (except when
R? is attached to a sulphur atom), C, to C¢ alkyl, C, to C;
haloalkyl, aryl or substituted aryl, and R® is H, C, to C,
alkyl, C, to C; haloalkyl, aryl, substituted aryl, -OH or

25 -CN (each R' group, when m is 2 or more, being
1ndependent:ly selected from the forego:.ng),

-' . Thls Sheet Has Been Rep laCFd
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1)ethyl anine was used in step d instead of 15
oxycar bonyl phenyl am nocar bonyl ) - 2- pherna,Ll_eLh amine The 1S

zyI oxycar bonyl phenyl anm nocar bonyl') - hyI am ne
ared as outlined in exanple 27. [err] I #mﬂ ’,13 0
r s), 10.2 (1H, s), 15 8.9 (1H, a;v 8 7 (2

F's), 8.2 (1H s), 7.9 (1H d), 7472(4H rr) 71(1H s), 48(1H

y '3.6-2.9 4H m, 1.8 (3H, s 6 (6H, "%1 C;% The conpound
s further hs?aﬁﬁéﬁrl&éd Qnel t steoc%s it & (&) - 2?)‘-” P-D- gpueBAfhe
salt found: R H9.R%rH:, &I 7, M1k8166. Cferr]Herr]FN[err](Jerr] requires -

C, 55.10; H 6.75; N, 8.82% Exanple 64
5- (1S (3, 5-di car boxyphenyl am nocar bonyl ) - 2- ( 4- :
am nophenyl )Wenhyhauam@mryﬁon;d@l;ﬂmc(rﬂyhdwmmmﬁwnyd;mpo aﬁa X is a

h b | &-b | d cept
Chat benSi m GA5aPA7AS; SylHitedet B *R1EAL AR (dr ubCC JAb R G, BECCT
step g instedgast PAGoIOE. &1 @Midér@»@ﬁms aoall:bonyl :

Y is R*-N(R')- or R¥-0- (wherein R’ is H or C, to Cg;
hydrocarbyl, one or more hydrogen atoms of the hydrocarbyl

10 moiety optionally being replaced by halogen atoms, and up
to two carbon atoms of the hydrocarbyl moiety optionally
being replaced by a nitrogen, oxygen or sulphur atom, R

is C¢ to Cys hydrocarbyl, one or more hydrogen atoms of the
hydrocarbyl moiety optionally being replaced by halogen

15 atoms, and up to two carbon atoms of the hydrocarbyl moiety
' optionally being replaced by a nitrogen, oxygen or sulphur
atom, and R' is H, C, to C, alkyl, carboxymethyl or
esterified carboxymethyl), provided that Y does not contain

a -0-0- group, and _\
20  This Sheet Has Been
IIMIIIHIHIIIIIHIH"I
i) -O-R® _
wherein R® is H, C, to Cs; alkyl, phenyl, substituted
25 phenyl, benzyl or substituted benzyl;
ii)
Q
I
—N-—H

wherein Q is H, C, to C; hydrocarbyl, or -R®-U, wherein R®
30 - is a bond or C, to C; alkylene and U is aryl,
substituted aryl, heterocyclic, substituted

heterocyclic or cycloalkyl,

4



wnwo o~y

Q. QO

10

15

20

25

0 anhydride and there was no need to separate any regioisoner% S
cdould not arise in this reaction. [err]H NVR (d[err]-DVMSO) 6 12.8 (1H,
), 10.2 (1H, s), 8.8 (1H, d), 8.7 (2H, s), -8.5 (1H, t), 8.4 (1H, s),
1H, , 7.9 (1H, br s), 7.3 (1H, s), 7.0 (2H, d)y7 676 (

(2ZH, d), _
), 3.8-2.8 (4H, 35 m, 1.9 (3H s), 1.6 (418 m)m“mmmmﬁﬂm _
onpound was further characterised and tested as t ol ucam ne
alt “found: C, 56.83; H, 6.49; N, 10.79. 58 CIerT]ﬁ[efr]N[err]C{err]
3.0 Herr]O reddi¥les C, 57.04; H, 6..62; N, 11.22% Exanple. 65
-(1S- (3, 5-di car boxyphenyl am nocar bogyl )+ 5- : '
m nopent yl am nocar bonyl ) - 6- (1- adanma tapenethylan1 0- 5 carbonyl)-indole
nd regioi somer with substituents e&nppﬁthqoszﬁ;+nd

veg
a

7.6 (1H,

RS
n

06 reversed

-

I
L

wherein a is 0 or 1 and b is from 0 to 3,

R’ is H or methyl,

R® is H or methyl; or R® is CH,= and Q’ 'is absent; 6r R’
and R® are linked to form a 3- to 7-membered ring,

- R? is a bond or C; to C; hydrocarbylene,

G is a bond, -CHOH- or -C(O)-

Q’ is as recited above for Q or -R®-(C(0))4-L-(C(0)).-R®
(wherein R® and R® are as defined above, L is O, S or
-N(R®) -, in which R' is as defined above for R', and d
and e are 0 or 1, provided that d+e<2); or Q’ and R,
together with the carbon atom to which they are
attached, form a 3- to 7-membered ring, |

Q is as defined above; or Q and R® together form a group

of the formula -(CH,),-V-(CH;),~ wherein V is -S-, -5(0)-,

-5{(0),-, -CH,-, -CHOH- or -C(0)-, £ is from 0 to 2 and g
is from 0 to 3; or, when Q’ is -R%-U and U is an aromatic

‘group, Q may additionally represent a methylene link to

U, which link is ortho to the R® link to U,

T is H, CYano.'Cito C, alkyl, -CH,0H, carboxy, esterified
carboxy, amidated carboxy or tetrazolyl; or

This Sheet Has Been Replaced



Th%

car’bonyl am nopent yl am ne was prepared ekk®nti alll

I'n exanpl e 24 except that 1S—
phenylantnocarbonyl) 5- 10

benzyl oxycar bonyl -

BOC- L- phenyl al ani ne. [err]H NMR (d[err]- DMSO) [err] 11 5 (1H, 2 x s),

(1H, 2 x s),i8)8-8.2 (4H, m), 7.9- 2 (4H n) 6.5 (1H, 2 x.s), 5.3 (1H,
5.0 (1H, s), 20 4.5 (1H m, ., 2.0-1.0 (2tH—m—The

s),

salt found: C, 60.36; H 7.02; N

oxycar bonyl am nopentyl am ne was used in step h i nstehbldiB 94/ L | 14
, 5- di benzyl oxycar bonyl phenyl am nocar bonyl ) -2- phenyl et hyl am ne and t he
ure of regi oisomers fornmed during this step were not _separated.

1S-(3,5- dibenzyl oxycarbonyl phenyl am nocar I o Xy- 15
| ﬂ _ | 1 ElS steps c
and d except that [err]-BOC[err]-Z-1ysine was s C 4 st ead of

10. 2

conpound was further characterls jlzi? ted as the N nqﬁggﬂmﬁ§gb&g§_lggh

C, 60.13; H 6.97; N 10.02% 25

wherein R® and R® are as defined above, R!! is as defined
above for R?', and R!? and R!) are independently a
5 bond or C, to C, alkylene, provided that ‘R and

R’ together provide from 2 to 4 carbon atoms in

the ring,

or a pharmaceutically acceptable salt thereof.
10

2. A compound according to claim 1, of the formula

W—2 W—12

4
©RLTTL Ry N
(RLZ X—Y " -y §32 =Y

(wherein W and X are attached to adjacent carbon atoms; R*
is H, C, to C; alkyl or C, to C; alkylcarboxy; and L’ is
15 -NR¥-, -0- or -S-),

s am

« 10X
T A
(RY),

wherein W, X, Y, Z, R! and m are as defined in claim 1.

3. A compound according to claim 1 or claim 2 wherein R} is
20 C¢ to C, straight or branched chain alkyl, or R¥-(CH,),-
wherein R? is selected from phenyl, l-naphthyl, 2- naphthyl

indolyl, norbornyl, adamantyl, cyclohexyl or cycloheptyl,
and p is from 0 to 3.

e



Exanpl e 66 5-(1S-(3, 5- dlethoxycarbonylphenylamru} Fui/uo

car bonyl ) - 2- phenyl et hyl am nocar bonyl ) - 6- ( 1-

adamant anenet hyl am nocar bonyl ) -i ndol e and reg|0| uent
posbfy ons 5 and 6 reversed 30 This was prepared Egiﬁwrﬂ H’Mﬂm exanp
24 except that 1S-(3,5-ethoxycarbonyl - phehyPani n yl et hyl 3
am ne was used in step h |nstead of 1S—(3 5- dlbenzyloxy-

car bonyl phenyl am nocar bon et hyl am n t 35 . of
regi oi somers for feFWRI t?ﬁ% %&E%gmﬁ?eaﬁgtogéﬁgfﬁt ' $hergif w
hydrogenat|onlsmaarbbagulama X ikSs@ ghonyl.

et hoxycar bonyl - phenyl am nocar bonyl ) - 2- phenyl et hyl am ne was prepared as

outlined in exanple 15 steps ¢ and d except that 59
S. A compound accordlng to any of clalms 1 to 3 wherein W

5 is carbonyl and X is carbonyl.

6. A compound according to any of claims 1 to 3 wherein W.
is sulphonyl and X is carbonyl. '

10 7. A compound according to any preceding claim wherein m:
is 0.

8. A compound according to claim 1 wherein
15 -X-Y is -CONR’R* (R} and R® being as defined in claim 1),

and
-W-Z is

'R29 30 o R31 ThIS Sheet Has Been Replaced

_Z_NJCC_,L-W ||II|I| M

(wherein R?»*, R¥ and R are independently H or C, to G

20 alkyl; U’ is an (optionally substituted) aromatic group;
n is 1 or 2; Y is -CO,H, tetrazolyl, esterified carboxy,
amidated carboxy, R?-SO,-NH-, R*-50,-NH-CO-, R¥-CO-,
R¥-CO-NH-, R?’-CO-NH-SO,-, R?’-CO-NH-SO- or R*-NH-SO,- (R”
and R?* being as defined in claim 1), each Y being

25 independently selected from the fo;egoing when n is 2; and
c is from 0 to 2). ' '

9. A compound seleclted' from 54 (18- (3, 5-dicarboxyphenylamino-
carbonyl) -2-phenylethylaminocarbonyl) -6~ (1-adamantanemethyl-

30 aminocarbonyl)-indole, 5- (1R~ (3, S-dicarboxyphenylamino-
carbonyl) -2-phenylethylaminocarbonyl) -6~ (1-adamantanemethyl-
-aminocarbonyl) -indole, 5- (1R- (3, S-dicarboxyphenylamino-

carbonyl)-2-(2-fluorophenyl)ethylamindcarbonyl)-6-(1—
adamantanemethylaminocarbonyl) -indole, 5-(1S-(3,5-dicarboxy-



3, MOxycar bonyl ani line was used in sgep c instead of

3, ¥ di benzyl oxycarbonyl ani line. found: C, 69.88;, H 6.59; N 7.67.
Cerr]Herr]Nerr]Qerr] requires C, _70.18; H 6.45 N, 7.79% [err]H NMR
(d[err] DVEOPhEBY &pid nosarbanyd) - 210 23 EAn@ropheny Liet iyl agy nogagbeny( 31,

n, 5 (1H,
(1H, 2 X S),
m, 1.8 (3H,

GLX1-%d%ﬂéﬂﬂaﬁ%meéhéﬁéﬁihgbgiﬁéﬁyl?-¥n§6187 4752 ﬁﬁH(BWBﬁ 7.0

diyar omaﬁnyhymmozamwyg 21(%%# hemm a2

5-(1S-(4-fl U@EQDbﬁWDHﬁHM%me@hﬁl am:mocarbonyl) -indole,. 6&-

phenyl et hyl
am nocarb
except that
was used in

B TR P S o T oA BBV RSP 8 eyl 13- 48 Y R e 25

phenys) ¢dhiilzonopbeaybortynly) a6t 1§ dcadsomyh § an2metdnyl amhyloani ne

L& ﬁels (3.50- i Benzyloxy; ¢

lamino-

carbonylpheny%an1nd¥arbozg?§ hen Iet%ylaﬁ1ne anarb°§¥%hen“eprotect|on

step was reqagrbany¥he2t

envieb ybpmgngmarbonyl) -6-(l-adamantanemethyl-

met hyl ami nocagbaRWak RN & Dith AFE 5161 e WOSs - P RPRS €8 -k arboxypheny1 -

10

15

20

25

30

35

aminocafbonyl)—2-phenylethylaminocarbonyl)-6~(1-adamantane-
methylaminocarbonyl) -benzimidazole, 5-(1R-(3,5~dicarboxy-
phenylaminocarbonyl) -2-(2-fluorophenyl)ethylaminocarbonyl) -
6~ (1-adamantanemethylaminocarbonyl) -benzimidazole, 5-(1S-
(3,5-dicarboxyphenylaminocarbonyl) ~-2-(2-fluorophenyl) -
ethylaminocafbonyl)—6-(1-adamantanemethylaminocarbonyl)-
benzimidazole, 5-(15—(3,5—dicarboxyphehylaminocarbonyl)—2—
(3-fluorcphenYl)ethylaminocarbqnyl)—6-(1—adaman;anemethyl—
aminocarbonyl)-benzimidazole, 5-(1R-(3,5~-dicarboxyphenyl-
aminocarbonyl) -2~ (3-fluorophenyl)ethylaminocarbonyl) -6~ (1~
adamantanemethyl-aminocarbonyl) -benzimidazole, 5-(1R-(3,5-
dicarboxthenylaminocarbonyl)—2-(4¥hydroxyphenyl)ethyl-

‘aminocarbonyl) -6-(l-adamantanemethyl-aminocarbonyl) -

benzimidazole, 5-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-
(4-hydroxyphenyl)ethylaminocarbonyl)-6-(l-adamantane-
methylaminocarbonyl)-benzimidazole, 5-(18-(3,5-dicarboxy-
phenylaminocarbonyl) -2- (2-fluorophenyl)ethylaminocarbeonyl) -
6-(cycloheptanemethylaminocarbonyl) -benzimidazole, 5-(1S5-(3-
benzoylamino%ulphonylphenylaminocarbonyl)-2-phenylethyl-
aminocarbonyl)~6-(l-adamantanemethylaminocarbonyl) -
benzimidazole, and 5-(1S-(3-benzoylaminosulphonylphenyl-
aminocarbonyl)-2- (2-fluorophenyl)ethylaminocarbonyl) -6-(1-
adamantanemethylaminocarbonyl)-ben;imidazole.

10. A pharmaceutical composition comprising a compound
according to any preceding claim, together with a
pharmaceutically acceptable diluent or carrier.

11. A method. of making a compound according to claim 1

This Sheet Has Been Replaced ”",m e
T selts
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) 0 _coupl i ng BCC- L- phenyl al anine NHS esteer with 4-fl uoro- benzyl am ne

¥ DME  followed by treat nent with trifluoroacetic acid. Found: C,
71.'1‘2; H 6.43; N, 11.39. Cerr]Herr]FNI@2]Jerr] requires C, 71.15;
6.30; N, 11.52% [err]H NVR (d[err]- DVBO) [err] 11.3 (1H, br s), 8.7 (2
m, 85 (2H br s), 7.8 25 (1H s), 7.4-7.1 (10H,_  m, 4.6 (1H m, 4.4
(2H, m, 3.4whpHeimy W2i§ @aﬁbQﬂzla.@a%@Hme§%pd1A9qkn@ing,tne4sesa,qg.
Exanpl e 68  S:abibfy f L UQUARRAMA 2aBENQGH beB¥nk18- PAENYliherein Y is as
et hyl am nocar bonyl ) -6- (1- adamant anenet hyl am nocar banyl )- 30 benzi m dazol e
This was preg@fddessdahtGlay bk Yhtléxénﬁ‘P@PQBf‘@xE’ép¥hﬁh§t°m“1a
1S- (4-fl uorophenyl am nocar bonyl ) - 2- phenyl et hyl am ne was used in step d
i nstead of 1S-(3,5-di benzyl oxycarbonyl phergyl - 35 am nocar bonyl)

- 2-phenyl ethyl am ne and no final deprotedtion step was needed. The

1S- (4-fl uor ophenyl am nocar bonyl ) - 2- phen &;yl am ne was prepared by(II)
coupling BOC-L-phenyl- alanine with 4-fl oxrx) niline using PyBrOP, followed
by .

5 wherein B represents

— cl
A , .
- - cl
(RL)
(R}
/
or (Rl)m
~ K

and A, R', m, K, and X are as defined in claim 1.

12. A method of making a compound according to claim 1

10 wherein W is sulphonyl, said method comprising the step of
reacting a compound of the formula R?-Hal with a compound of
the formula

\ 7
7N\

B NH ) (VIII)

o~

defined in claim 1, and then reacting the product with an
eet Has Been et\lia

alkoxide. *"’”’ﬂ*’/#—ifﬂ’f;;ff. "
i I

i’s‘

Wy
2

K



with trifluoroacetic acid. Found: C, 70. 62;"1—1,’“6’.236;4 IQ Uli. 454 !
]JFNferr]dJerr] requires C, 70.81; H 6.11; N, 11.80% [err]H
]-DVMSO) [err] 12.8(1H, br s), 10.0 (1H, br s), 8.8 (1H m, 8.6
s), 8.4 (1H, s), 7.9 (3H m, 55 8- 5 7.1 (84 m, 4.7 (1H, m, 3.5
m, 3.1 (1H m, 2.9 (2H m, 13H s), 1.6 (12H ). Exanpl e69

1S- (-3, 5- dicarboxyphenylaninocaEbonyI) 2-(2, 4- 1%

m dazol et pyl apko e O

car bonyl gi%eng?lrﬁegz%ea? %%@ p%epare ergcge%t‘é%gﬁﬁwgn t% exlaam}e 25
except t AemE3n (W, &x4ihehsy SolphorB ety |;ﬂmﬁ}/|raqth@dammw11)snm thea-

i m dazol Weegs hafamela%twaﬁ; ug edoinPothlpP ot itied eadrli1 ASH:3Ha1 With a

dlbenzylo§%$%£gﬁg Ph§h¥ ani noiarbonyl) 2- phenylethyl am ne.

N=—

B NH _ (XI)

wherein Hal represents a halogen atom and B and R?® are as

defined in claim 1, and then reacting the product with an
alkoxide.

10 14. A method .of making a pharmaceutical conposition
according to claim 10, comprising mixing a compound
according to any of claims 1 to 9 with a pharmaceutlcally

g

ThlS Sheet Has Been. Rep
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nhels-(S 5- di benzyl oxycar bonyl phenyl am nocar bonyl ) - 2- (2, 4-
i m dazol yl ) ethyl am ne was prepared by coupling BOC-L- histidine (w t h t
aromatic ring nitrogen protected with a BOM group) to
3, 5- didd@nzyl oxycar bonyl ani |l i ne using PyBrOP, 124 foll owed by treatment wt
trifluoroacetic acid. [err]H NVR (d[err]- DVMSO [err] 10.1(1H, br s), 8.8

(1H, m, 8.6 (2H, br s), 85 (1H, br s), 8.4 (1H s), 8.2 (1H, s), 7.9 (1H,
s), 7.6 (1H, s),ABSIRACH s), 6.9 (1H s), 4.7 (1H m, 3.2-3.0 (4H m,
1.8 (3H, s), 1.5 (12H, m. 25 Exanple 70
5- (1S- (3, 5-di car boxyphenyl ani nocar bonyl ) - 2- ( 2-
f 1 uor ophenyl ) et hGPERPHOES I9én e dhept'anenet hyl ani no-
carbonyl ) - benzi mi dazole 30 This was prepared essentially as in exanple 63
except that cycl oheptanenet hyl am ne was uged |nstead of 1-adamant ane-
met hyl amne in step c, [err]HANWR (d[err @_1_;20 (3H, clir S) 10w-2——z
(1H, br s), 8.9 (1H, . X 74 (2H, s), t), 8.4

or

A
X—Y cl X—Y

>

X—Y
(R1)

(Ia) (RL)p (Ib) . (Ic)

5 wherein A represents a group having two fused rings, or a

group of the formula
‘ O This Sheet Has Been Rep 1aced
‘ K
I
(Id)

R'{, represents up to 6 substituents,

10 K represents -0-, -S-, -CH,-, -N(R?)- or -N(COR?)-, in which
R? is H or C, to C, alkyl,

w _is a carbonyl, sulphonyl or sulphinyl group, and X is a
carbonyl, sulphonyl or sulphinyl group, provided that at
15 least one of W and X contains carbonyl,

Y is R-N(R')- or R¥-0- (wherein R’ is H or C, to Cy
hydroéarbyl, one or more hydrogen atoms of the hydrocai'byl
moiety optionally being replaced by halogen atoms, and up

20 to two carbon atoms of the hydrocarbyl moiety optionally
being replaced by a nitrogen, oxygen or sulphur atom, R

is C¢ to C,s hydrocarbyl, one or more hydrogen atoms of the
hydrocarbyl moiety optionally being . replaced by halogen
~atoms, and up to two carbon atoms of the hydrocarbyl moiety

25 optionally being replaced by a nitrogen, oxygen or sulphur
atom, and R' is H, C, to C, alkyl, carboxymethyl or
esterified carboxymethyl), provided that Y does not contain



(1H, s), 7.8 (1H, s), 7.5-7.1 (5H, m, 4.8 (1H, 35 m, 3.5
-3.1 (3H m, 1.6-1.1 (13H, m. The conpound was further
erised and tested as the di- N @@bhyl-D-glucanine salt. Found: C,

; H. 6.85; N, 61 9. 17 Cerr]Herr]FNerr]Jerr] requires C, 55.75;

6. 63; N 9.48% | e
5-(1S-(3, 5- & c& 'ﬂ)xﬁ){%‘fﬁd aﬁ‘l“ﬁocar bonyl ) -

et hyl am nocar bonyl ) 6- (1- adamant anemet hyl ami nocar bonyl ) - 5 benzi m dazol e
This was pr pare cerg # % as in exanple 25 except that
1S-(3,5-dib nzyﬁ oxyca onyl phenyl am nocar bonyl ) - et hyl am ne was used in step
d instead of 1S-(3,5-dibenzyl oxycarbonyl- 10
phenyl ag nogar bonyl ) - 2- phenyl et hyl am ng,_gs The 1S—(3 5-
di benzy oxycar bonyl phensyl am nocar bonyl ) -et hyl am ne ,

herein H, C, C; alkyl, phenyl substituted

phenyl, benzyl or substituted benzyl:;

ii)
Q
|
—N-—H
10 ' _
wherein Q is H, C, to C; hydrocarbyl, or -R®-U, wherein R®
is a bond or C, to C; alkylene and U is aryl,
substituted aryl, heterocyclic, substituted
heterocyclic or cycloalkyl,
15 '
1ii)
Py i
_N-(CH)a-(C_H2)b'+_'Q' cet Has BeenReplacedi!
TR T
!
l
T
wherein a is 0 or 1 and b is from 0 to 3,
R’ is H or methyl,
20 _
R® is H or methyl; or R® is CH,= and Q’ is absent; or R’
and R® are linked to form a 3- to 7-membered ring,
R® is a bond or C, to Cs hydrocarbylene,
25

G is a bond,. ~-CHOH- or -C(0)-

Q’ is as recited above for Q or -Ré-(C(O))4-L-(C(0)},-R®
(wherein R® and R‘ are as defined above, L is O, S or

== ssgviy UL e Department of Trade and Industry
If




prepared by coupling BOC-L-al anine to 3,5-di benzyl oxy- carbonyl aniline
using PyBrOP, followed by treatnment with trifluoroacetic acigg,fetsr 94
(d[.@r]-DVBO) [err] 13.0 (3H, br s), 15 10.1(1H br s), 8.8 (1H, d), 8.
(2H Js), 8.5 (1H t),.8.4 (1H s), 8.2 (1H, s), 7.9 (1H s), 7.7 (1H s),
4,5*§1H. m;, 3.0 (2H®™Mw 18 (3H s), 1.6-1.4 (15H m). The conpound was
further characterisg¢d and tested as the dil2620 N-nethyl - D-gl ucam ne salt.
Found: C 5. 76; H:;7.23; N, 8.97. (Jerr]Herr]Nerr]Jerr] requires C,

50.60; H 7:27; N 1d,8% e .7 .

5- (15- (3, 5-dicar bgé%g)ﬁen'i/ﬁ;r?nmﬁ)%&gpbghoyllﬁ as defined above for R, and d

et hyl ani nocar bon#Bf & (a¥e| Bhept a]:menptdayidaﬁng&gq;b%%ﬂ .2501pe(51,7_i Qﬁgaﬁgl e
dt ’

This was preparedsgesdtd akjs S ex le 71 except
cycl ohept anenet hyj grri ne was lsuesl'gd e|1'{r¥est e(g%?%?n 1- ¥ ¥Pant @newhiet hyt ey neara

step ¢, [errkH NFRCEEPEAr] fOMBOR [Fer rfo 1B-mMeriBékedr rohg, 30 10.2 (1H, br
s), 8.8 (18, ¢d), 8.7 (2H s), 86 (1H t), 84 (1H s),"8.2 (I1H s), 7.9
(1H, s), 7-7,(1Fb Pg S;’d4f5 (1H
| o a efined above; or Q and R® together form a group
qf the formula -(CHZ)E-V-(Cﬂz)q- wherein Vv is -s-, -S(0) -,
TS(O)Z-' -CH,-, -CHOH- or -C(O)-, f is from 0 to 2 and ¢
1s from 0 to 3; or, when Q’ is -RS-U and U is an aromatic
10 . group, Q may additionally represent a methylene link to
U, which link is ortho to the R® link to U,

T is H, cyano, C, to Cs alkyl, -CH,OH, carboxy, esterified
carboxy, amidated carboxy or tetrazolyl; or
15 |

iv)
r11l R12

- <
—N N—-R6—CooRS
—k i |

r13

wherein R® and R® are as defined above, R!' is as defined
above for RY, and R and R" are independently a
20 bond or C, to C, alkylene, provided that R% and
R’ together provide from 2 to 4 carbon atoms in

the ring, '

and their phéfmaceutically acceptable salts are ligands at
25 CCK and/or gastrin receptors. ‘

—_—
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3 {u.ﬁ ACEMENT SHEETS = SG
.8-1.1 (16H m. The corrp svaspikdl L ek ch aﬁg &g d
rgil- 35 N-net hyl - D- gl ucam Chim(s our}d' [ R

trHerr]FNJerr]Jerr], .2|§ [ 9 requi i €31.°25;

.| 62 Exanple 73 ‘A
phenyl - N- (et hyl ) ami nd-| car bbgg?ﬁzt) P pagou b

Ar bonyl) -6- (1-adamantp “2_\
L benzi m dazole 5 This m&%@%t! 1‘31 .as in
ex rrpl e 25 except thht Gastrin and CCK Receptor Ligands

1S3, 5- di benzyl oxycar bonyl phenyl - N- (net hyl ) - ami nocar bonyl ) - _
2- phenyl et hyl am ne was used in step d instead of 1S-(3, .
di benzyl oxyc & yIyESwLIoRtEd@AESo AP FasbrpReAPfct I%%?%to#h%lgands
1S- (3, 5- di benmd oxyeantboy | ahesy rellat@Rt e ) mébhdéds for preparing such

5~ ligands and to compounds which are useful as intermediates

in such methods.

Gastrin and the CCK'’s are structurally-related neuropeptides
Wwhich exist in gastrointestinal tissue and in the CNS (see

10 Mutt V., Gastrointestinal Hormones, Glass G.B.J., ed., Raven
Press, N.Y., p 169 and Nisson G., ibid, p. 127).

Gastrin is one of the three primary stimulants of gastric
_ acid secretion. Several forms of gastrin are found
15 including 34-, 17-, and 1l1l4-amino acid species with the
minimum active fragment being the C-terminal tetrapeptide
(TrpMetAspPhe-NH,) which is reported in the literature to
have full pharmacological activity (see Tracey H.J. and
Gregory R.A., Nature (London), 1964, 204, 935). Much effort
20 has been devoted to the synthesis of analogues of this-
tetrapeptide (and the N-protected derivative Boc- |
TrpMetAspPhe-NH,) 1in an attempt to elucidate the

relationship between structure and activity.

25 Natural cholecystokinin is a 33 amino acid peptide (CCK-33),
the C-terminal 5 amino acids of which are identical to those
of gastrin. Also found naturally is the C-terminal
octapeptide. (CCK-8) of CCK-33.

30 The choleé_yétokinins are reported to be important in the
regulation of appetite. They stimulate intestinal motility,
gall bladder contraction, pancreatic enzyme secretion, and
are known to have a trophic action on the pancreas. They
also inhibit gastric emptying and have various effects in

35 the CNS.

Compounds which bind to .cholecystokinin and/or gastrin
receptors are important . because ~of their potential




10 |REPRACEMEND -ohenyl et hyl ami ne was prepared by treatnment of N

t - but

- 2- phenyl ey Beo R
rifl uoroaceti

Wit
8.81(

oxycar bonyl -il §- (3, 5-di benzyl oxycar bonyl phenyl - am nocar bonyl )
sodi um hydri de and nethyl iodide, followed by treatnent
acid. [err]H NVR (d[err]-DVBO) [err] 13.0 (3H, br s),

s), 15 8.0 (3H M2 7.7 (2H m, 7.2 (3H ny, 6.9

(2H| 's), 4.5 (1H, m.13.3-2.8 (7H, m), 1.9 (3H s), 1.6-1.4 (12H n). The

conpound-was further characterised and tested as_the di-
N- et hyl - D- gleharmarewsical pem@Es antagopists of Jthe \pavgrag peptides.

C[err]H[err]N[err]qerr] requires C, 56.27; H, 7.05; N, 8.83% Exanpl e
N- et hyl - 5- (1S- (3, boxyphenyl am no- )
car bonyl ) - 2 gh eﬁw@ﬁﬁw%ﬂ{n A8S&F BTN AN TP B nBAVEn Rty Proposed  for

am nocar bO”Y'\)aJBREtZs rm@l@ga;b@atm ﬁpph@éti@@s Pi SREEEGIRG tThé Spresent epar ed

essenti al |
N- et hyl - b%

nzc?ﬁn AR

n_exa

Zg%%cf boé(ﬁ?’éé%’é?d SRS FPHREGREINRLY FhosTRp ¢

i nst ead of bezallﬂm@eﬂmiﬁlsﬁmdlsganMMélcantral G cell hyperplasia and

10

15

20

25

30

other conditions in which lowered gastrin activity is

'-d'_e__s;L‘;J':'able. The hormone has also been shown to have a
"'trophic action on cells and so an antagonist may be expected

to be useful in the treatment of cancers, particularly in
the stomach and the colon.

Possible therapeutic uses for cholecystokinin antagonists
include the control of appetite disorders such as anorexia
nervosa, and the treatment of pancreatic inflammation,
biliary tract disease and various psychiatric disorders.
Other possible uses are in the potentiation of opiate (e.g.
morphine) analgesia, and in the treatment . of cancers,
especially of the pancreas. Moreover, - ligands for
cholecystokinin receptors in the brain (so-called CCKg
receptors) have been claimed to possess anxiolytic activity.

According to the present invention, there are provided

compounds of the formula

Jral el

(RL)

(Ia) Ry (1) (Ic)

wherein A represents a bicyclic group (meaning a group
having two fused rings, in which the atoms which are common

to the two rings are joined by a single or multiple bond), . -

W and X replacing hydrogen on adjacent carbon atoms, or A is
a group of the formula '

74



acid anhydride. This was prepared

by treatnent of 30

di met hyl henzi m dazol.e-5,6<di car boxyl at e W th sodi um net hoxi de and
met hyl i "o y saponification with potassi um hydroxide, and
anydri de REPEACEI\@NI WHEEE:et ic anhydride. [err]H NVR (d[err]-DVSO) [err]
13.0 (2H, Uég(’ﬁﬁ( [Hf s), 8.8 (1H, mP, 8.7 (2H, s), 8.6 (2H m, 8.2
(1H, s), E Vc'i ) (1H, 2 x s), 7.4-7.0 (6H, m, 4.8 (1H m, 3.9
(3H, 2 ¥ 9 36?%(4-1 m, 1.8 (3H s), 1.6-1.4 (12H, m. The conpound
was furtither characterised}jand tested as the di- 63 N net hyl - D- gl ucam ne
salt. Fowre—E—55—64—+H—7.15; N

A
requires C, 55.65; H, 7.10; N, 8.

5- (1S-(3-car boxy-4-fl uoro-phenyl
2- phenyl et hyl am nocar bonyl) -6- (

Herr]Nerr]Qerr].3Herr]O

10

15

20

25

30

"haloalkyl,

in which W and X replace hydrogen on adjacent carbon atoms,

m is from 0 to 6, provided that m is not more than 2 unless
R! is exclusively halo,

R! is halo,

sulphamoyl, hydroxysulphonyl, carboxy, esterified carboxy,

amino, amidino, nitro, c¢yano, hydroxy,
amidated carboxy, tetrazolyl, C, to C, alkyl (particularly
C, to ¢ alkyl), aryl, substituted aryl, C, to C;
hydroxyalkyl, C, to C¢ haloalkyl, C, to C; alkoxy, C, to C
alkylcarboxyamino, HON=C-, R?’-S0,-NH-, R?*'-S0,-NH-CO-,
R?7-CO-, R?*’-CO-NH-, R?7-CO-NH-S0,-, R?7-CO-NH-SO- or
R?®-NH-S80,-, wherein R*” is H (except when R*’ is attached to
a sulphur atom), C, to C, alkyl, C, to C; haloalkyl, aryl or
substituted aryl, and R*® is H, C, to C; alkyl, C, to Cq
aryl, substituted aryl, -OH or -CN (each R!
group, when m is 2 or more, being independently selected

from the foregoing),

K represents -O-, -S-, -CH,-, -N(R?)- or -N(COR?) -, in which
R? is H or C, to C; alkyl,

W is a carbonyl, sulphonyl or sulphinyl group, and X is a
carbonyl, sulphonyl or sulphinyl group, provided that at
least one of W and X contains carbonyl,

Y is R3*-N(R*)- or R*¥-0O- (wherein R?
hydrocarbyl, one or more hydrogen atoms of the hydrocarbyl

is H or C, to G, .

moiety optionally being replaced by halogen atoms, and up
to two carbon atoms of the hydrocarbyl moiety optionally

being, replaced by a nitrogen, oxygen or sulphur atom, R¥

A -



am nocar bonyl ) - benzi m dazol e This was prepared
except that 1S-(3-benzyl oxycarbonyl -4-fl uoro-phen
phenyl et hyl am ne was used in step d instead of [|1%$ (3, 15

di benzyl oxycar bonyl phenyl am nocar bonyl ) - 2- phenyl 4t h?l SH- %6 Tihe
1S- (3- benzyl oxycar bonyl - 4-f | uor o- phenyl anénocaribqnyl) - 2- phenylfethyl am ne
was pr epar ed by coupling BOC- L- phenyl gl anine with
3-benzyl oxycar bonyl - 4-fl uoroani |l i ne usi-ng 15 PyBreR—followed-byltreat ment
with trifluorobeetd toafidhy8xodeRbids- DMSO)Dermerhdeogbn s):pm$208 thel, br

O o v Gty pitery Srlindiy béiag reh f%dlni "afbged °
(4H, m), 1.9 (skpms) and GPILH LWOLGAXy onzeu:qm ﬁﬂi@uhﬁ ¥asarpyihepiety

h t d l; F
gga(r)gc arl ?eOSSﬂI%’ 851%1515359| %‘ﬁé]eréy’_ 14y %911‘&%%?19 BH ben] Bi:‘”gul wr o o

]H&IerrLN[e r ]k 2.9
requires G 563pom, Hamd 08" NS Cs *a1 yl CarbOXYTHEthyl or
esterified carboxymethyl), provided that Y does not contain

a -0-0- group, and

ACEMENT SHERT] exarmp! e 25

-2- 10

" Z is selected from

10
i) -O-R®
wherein R® is H, C, to C; alkyl, phenyl, ~substituted
phenyl, benzyl or substituted benzyl;
15 ii)
Q
|
—N—H

wherein Q is H, C, to C; hydrocarbyl, or -R°-U, wherein R®
is a bond or C, to C; (eg. C; to C;) alkylene and
U 4is aryl, substituted aryl, heterocYclic,
20 substituted heterocyclic or cycloalkyl
(preferably cyclohexyl or cycloheptyl),
iii)
Q R RE

o
—N=—(CH) 4 —(CH3 ) p—+—0Q"

w

3—0—x

wherein a is 0 or 1 and b is from 0 to 3,
25

R’ is H or methyl,

R® is H or methyl; or R® is CH,= and Q' is absent; or R’
~and R® are linked to form a 3- to 7-membered ring,



8.83% 25 Exanple 76 5- (2R- car boxynet hyl am nocar bonyl pyrrol i di no-
carbonyl) -6- (1-adanmantanenethyl am nocarbonyl) -benzim dazole This was

prepared essentially as in exanple 25 except that 30

2R- benzyl oxycar bonyl nmet hyl am nocar bonyl pyrrol i di ne was used
I nstead of 1S- (3, 5-di benzyl oxycar bonyl ph&nyl am no-
carbonyl ) -2-phenyl ethylam ne. [err]H NWVR (d[err]-DVBO 6 12
12.5 (1H, br s), 8.7-7.5 (5H m, 4.5 (1H, m, 3.9 (1H, dd)
3.3 (2H, m), 2.9R{1s anpord bxl.G 85 Cidydrycampwlerspound

TEPLACEMENT SHEET
S s

was—f-u-ther

characterised and tested as the NN nethyl -D- gl ucam-ne salt.|Found: C,
56.93; H, 7.42; N, 10.76. 64 '
G is a bond, -CHOH- or -C(O)-
5 Q’ is as recited above for Q or -R®-(C(0))4-L-(C(0)).-R®

(wherein R® and R® are as defined above, L

is O, 8 or

-N(R¥) -, in which R} is as defined above for R*!, and d
and e are 0 or 1, provided that d+e<2); or Q' and RS,

together with the carbon atom to which they are

10 attached, form a 3- to 7-membered ring,

Q is as defined above; or Q and R® together form a group
of the formula - (CH,) -V~ (CH,) 4~ wherein V is -S-, -S(0) -,
-8(0),~, -CH,-, -CHOH- or -C(0)-, £ is from 0 to 2 and g

15 is from 0 to 3; or, when Q’ is -Rf-U and U is

an aromatic

group, Q may additionally represent a methYlene link to

U, which link is ortho to the R® link to U,

T is H, cyano, C, to C, alkyl, -CH,OH, carboxy
20 carboxy, amidated carboxy or tetrazolyl; or
iv)
|
—N N—RS—coorS
_< )
Rrl3

, esterified

wherein R5 and R® are as defined above, R'? is as defined

25 above for R, and R* and R*® are independently a

bond or C, to C; alkylene, provided

that R* and

R?® together provide from 2 to 4 carbon atoms in

the ring,
30 and pharmaceutically acceptable salts thereof.

Certain compounds of the invention exist

in wvarious

regioisomeric, enantiomeric, tautomeric and diastereomeric

forms. It will be understood that the invention

comprehends

~



CerrJHerr]Nerr]derr].1.4Herr] O requires C, WEWNTES@ETN, 10. 43%

Exanple 77 5-(2S- (3, 5-di car boxyphenyl am jnocar bonyl ) -
pyrrolidinocarbonyl) -6- (1-adamantanenethyl anho ambbdtﬂf@965
benzi m dazol e This was prepared essentially as jnl exanpl e 25 eXcqpt that
©2S- (3, 5-di benzyl oxycar bonyl phenyl am nocagbonyl) = ag used in
step d instead of 1S-(3,5-di benzyl oxycarbonyl- 10 phenyl am nocargonyl)
-2-phenyl ethyl amne. The 2S- (3,5-

di benzyl oxy cartenydiftfeEmdret r:c@gmdnmmyde)rﬂqyr eulaindiiinmars Masaptepered ayd
coupl i ng BOC- h. o] Il ne_usin PyBrCP
f ol Fovveg by t(#lea toé]%%]&ng%% tl %%fr)%tg%%‘{' )fyfgm erroj%ﬁ % eg]l _
[err] 130(3&-1,xﬂ3;re§., 15 10.1(1H, s), 8.7(3H n, 4(1H s) 82(1H
s), 7.6 (1H, br s), 6(1H rr) 37 3.1 (2H m, 30(2H d, 2.3.and 2.1
(2H, m, 1.8 (3H s), 12H, . The conpound was further
characteri®e femdtetr@tf‘éardef@ca yal"lzeswmmr%| Fefersetoanenovalent C,

56.93; H, 7-ﬂﬁﬁoﬁ$s consisting of carbon and hydrogen. Hydrocarbyl
groups thus include alkyl, alkenyl, and alkynyl groups (in

both straight and branched chain forms), cycloalkyl
“(including polycycloalkyl), cycloalkenyl, and aryl groups,

10 and combinations of the foregoing, such as alkylaryl,
alkenylaryl, alkynylaryl, cycloalkylaryl, and
cycloalkenylaryl groups,

A "carbocyclic" group, as the term is used herein, comprises

15 one or more closed chains or rings, which consist entirely
of carbon atoms. Included in such groups are alicyclic
groups (such as cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and adamantyl), groups containing both alkyl and
cycloalkyl moieties (such as adamantanemethyl), and aromatic

20 groups (such as phenyl, naphthyl, inaanyl, fluorenyl,
(1,2,3,4) -tetrahydronaphthyl, indenyl and isoindenyl). The
term "aryl" is used herein to refer to aromatic carbocyclic
groups, including those mentioned above.

25 A "heterocyclic" group comprises one or more closed chains
or rings which have at least one atom other than carbon in-
the closed chain or ring. Examples include benzimidazolyl,
thienyl, furanyl, pyrrolyl, imidazolyl, pyrazolyl,
thiazolyl, isothiazolyl, oxazolyl, pyrrolidinyl, pyrrolinyl,

30 imidazolidinyl, imidazolinyl, pyrazolidinyl,
tetrahydrofuranyl, pyranyl, pyronyl, pyridyl, pyrazinyl,
pyridazinyl, piperidyl, piperazinyl, morpholinyl,
thionaphthyl, benzofuranyl, isobenzofuryl, indolyl,
oxyindolyl, isoindolyl, indazolyl, indolinyl, 7-azaindolyl,

35 isoindazolyl, Dbenzopyranyl, coumarinyl, isocoumarinyl,
quinolyl, isoquinolyl, naphthridinyl, cinnolinyl,

quinazolinyl, pyridopyridyl, benzoxazinyl, quinoxadinyl,
chromenyl, chromanyl, isochromanyl and carbolinyl.



10.76. Cerr] H[err&EBMG%@T rSﬁFETA Herr]Orequires C, 57.25; H, 7.48; N,
10.43% 25 Exanplle | 78 5-(1S- (12,{5- di car boxyphenyl am nocar bonyl ) - 2-
phenyl et hyl am nocjar boqy‘] UUB-1994 - 4dgmant anenet hyl ami no-

car bonyl ) - benzi m[dazol e This was |prlepared essentially as in exanple 25
except that 30 1S-H2+5—dgrenzytoxycar boilyl phenyl am nocar bonyl) - 2-
phenyl et hyl am ne}j was used in step|d instead of 1S-(3,5-

di benzyl oxycar bonytphienylam nocar bonyl ) henyl et hyl am ne. The

1S- ( 2, 5- di berEha okpaar bbhglogeny | arﬁmo@ﬁe&gnyﬁrezn, presfees hyio agnye @és
prepared by %f:‘b}gen;jw@ﬁlbr 3, ph&%ﬁﬁ@ma}m aghdifBlOT| foe tHsually,

2, 5-di benzyl oxycar ani | né treatnent wth é)l peri di he.
[err] H NVR ( dJ&rever DVbelogers. substityenss, 111 7he Heogpanndsy  of 1Hheq) |
9.0 (1H s), Hhvedtddn SAre &WidAhe Br fldofBhe Mbstithdsts. M,

5

When reference is made herein to a "substituted" aromatic

group, the substituents will generally be from 1 to 3 in

number- (and more usually 1 or 2 in number), and generally

‘selected from the groups recited above for R'. However,
10 halo substituents may be up to 5 in number.

'Preferé.bly, m is 0. However, when m is not 0, R is
preferably selected from halo, amino, nitro, cyano,
sulphamoyl, sulphonyl, trifluoromethyl, C; to C; alkyl,

15 hydroxy, C, to C; hydroxyalkyl, C, to C; alkoxy, C, to C,;
alkylcarboxyamino, carboxy, esterified carboxy, amidated
carboxy and. tetrazolyl, and more preferably from halo,
amino, nitro, cyano, sulphamoyl, C, to C; alkyl and C, to C;
alkoxy. As mentioned above, when m is 2 or more, each R!

20 group is independent of the others. For example, the
compounds of the invention may include two different R!
groups.

An "esterified" .carboxy group, as the term is used herein,

25 is preferably of the form -COOR, wherein R is C, to C;
alkyl, phenyl, substituted phenyl, benzyl, substituted
benzyl, indanyl, or one of the following:

o P

o~ o
—cazo)% _c,.,z_x._/

30 Most commonly, R™ is C, to C; alkyl,' benzyl or substituted
benzyl, and particularly C, to C; alkyl.

"amidated" carboxy groups include alkoxyamido groups
(particularly C. to C, alkoxyamido groups), but are more
35 usually of the form -CONRR* wherein R is H, C, to G

a



65 7.3 (2H, ), 7|RERIACEMENTAOYERRH my . 3.4 (1M, dd), 3.1 (1H dd), 2.8
4

(2H, m, 1.8 (3H} %), 1.6 (6H, q ,11.4 (6H m. 5 The conpound was further
characterised and|t ¢sted AL 1996 dj -| N- et hyl - D- gl ucam ne salt. Found: C,
59.00; H 7.08; N 35 C[err]H[ rr]N[erréQerr] 2.9 Herr] O 1.3 dioxan
requires C, 59.03 ; 7.11 N 706 10 Exanple 79

5- (1S- (3-carboxyphenyl am nocar bonyl - 2- phenyl -

et hyl ami nocar @WX ycg%én an@% REFRELY! gﬂg@r?%gqar tmw})r bengihBkeaggteaa-

5- (1S-(3-benzy pheny am nocar
pheny! et hyl anibgrgflbo@pd ﬁ-ﬁ rrpéfa,@m ene- earmﬁn%lpfcuaepsrh§e5#6&éc€°6f
exanpl € 25 stgpsb (1.23g, 6.5 mmol) and 1S
(3-benzyl oxycar bonyl phenyl am nocar bonyl ) -2-phenyl et hyl am ne (3.97 g, 6. 5
mmol ) were dissolved in acetonitirile (50 m)

5 In the case of the group T, preferred amidated carboxy

groups take the form -CONRYR*® (wherein R*® and R*® are as
defined above) or

r17

——C~—N=~{CHy) y=CeCmmJ

|
o

R1S Ala 5

10 wherein R* is as defined above, R’ and R*® are independently
H or methyl, or R and R (together with the carbon atom to
which they are attached) form a 3- to 7-membered carbocyclic
group, J is -OH, -O-R* or -NHRY, wherein R and R** are as
defined above, and x is 0 to 3.

15
When R’ and R® are linked to form a ring, such ring will
generally be saturated, and usually also carbocyclic.
Similarly, when Q’ and R® are linked to form a ring, this
will also usually be saturated and carbocyclic.

20 )

Exemplary carbocyclic and heterocyclic groups which may form
the group U include: '

- (R1%), - R19)p . R19),
. and
O £ w1
§ .
H

wherein R is as defined above for R}, and h is from 0 to 3
25 (or up to 5 when R is exclusively halo), and

).
o}
wherein P is H or -COOR?*®, in which R? is as defined above
for RIS, '



20 and stirred and heated at reflux for 1h. After cooling a yellow
crystalline solid was fornmed which was isolated by filtration, washed with
acetonitirile and dried to yield the title conpound (3. 65 g)—Fhe-1S

(3- benzyl oxycar bonyl phenyl - ami nocar bonyl ) - 2- phenylethylﬁ@ﬁ@%&%ﬁﬁmﬂbﬁﬁﬁﬁf
prepared by 25 coupling BOC-L-phenyl al ani®ne and 3- benzylo

in the presence of PyBROP followed by treatnent with trif ,?a\cml_qg%m 1.
b. 5- (1S- (3- benzyl oxycar bonyl phenyl am nocar bonyl ) - 2- phenyli- 130

et hyl am nocardborg | pref¢rabtinna¥ane@e®Riybani nocar bonyl ) - |bgnzi ni dazole The
product of step a (1.12 g, 2 mmol), 4-hydroxybenzo- triag4ole- (270 ng, 2
mmol ), EDC (409 ng, 2 mmol ), 1- 35 ad ntane t hyl am ne—(-49&5—me—S—Tmpt)
and DVAP (20 ng) were dissolved in dry . After stirring overnight
at roomtenperature the m xture was poute er (30 mM) and the

resulting white precipitate was filtere ana Hrli e
: (CHz)

(U

T

wherein i is from 0 to 4, j is from 0 to 3, R* and R* are
"independently H or methyl, or R* and R* together form a

5 group of the formula - (CH,),-V’'-CH,- (wherein V'’ is -CH,-,
-CHOH- or -C(0)-, and k is 0 to 2). Most commonly, i is O
or 1 and j is 0 to 2.

When W is sulphinyl, Y is preferably R®-NH-.

10
Preferably, R® is C, to C, straight or branched chain alkyl,
or R¥*-(CH,),-, wherein R?® is selected from phenyl,
l-naphthyl, 2-naphthyl, indolyl, norbornyl, adamantyl,
cyclohexyl or cycloheptyl, and p is from 0 to 3.
15
Favoured bicyclic groups to form A in formula (Ia) above
include
D\ - D\
(Rb)p, j (R} W
07 b
24
E\ = N
(Rl)p M (Rl)py NR24 (gl >=o
F ~/ . N
r24
and (RY)
F

wherein R* is H, C, to C, alkyl or R*®-CO-

20 R*® is Hor C, to C; (eg. C, to C;) alkyl



66 in vacuo to yiel&mmLAGmMEMT nd (1.51 g).

Cc.5-(1S-(3-carboxyphehyl am nocar bonyl|) - 2 - phenyl et hyl am no- carbonyl) -6-
(1- adamant anenet hyl anj nocfyRMP9d -(bgnzi m dazole 5 This was prepared
essentially as in exanple 24 step il except that the benzyl ester prepared
in step b above was| used—as—stibstrdt g i nsi@ad of the product of exanple 24
step h. [err]H NMR d[err] DVBO) [errf] 13.2 (2H, br s) 10 1 (1H, d) 8.9
(1H, d), 10 8.6 (2R 8.4 (IH s), 8.1 (1H m, 7. H, s), 7 (1H,
m, 7.4 (6H ), D7amd(@H axy independentiy 3CH=p. 9Nf4¢*¥ r§R‘ éRt‘shelg}z
1.6 (6H a), 1. 4u(&H, cm)to Hlea peppound paas; 4 Lgﬁga%{t @aﬁnqieersluq%u@cnﬁtbﬁsted

as the N~ 15 nethyl - glucan1ne salt._ Found: C,
is positively charged)

5 E is -CH= or -N=

M is -CR*=, -N= or -C(NR**R**)= (wherein R* and R®»® are as
defined above), and

10 F is -0-, -8-, -CH,- or -NR*- (wherein R* is as defined
above) .

Preferably, the compounds of the invention are of the

formula:
. We—Z w—i . N W2
I;;;;Ez:zj S
" RLE :L;;E:::] ®RLT W
(RLyg X—Y =y k32 X=y

15
(wherein W and X are attached to adjacent carbon atoms; R*?

is H, C, to C; alkyl or C, to C, alkylcarboxy; and L’ is
-NR*-, -0- or -8-),

or
(RY)
20 Also preferred are compounds in which

-X-Y is -CONR’R‘ (R® and R! being as defined above), and

-W-Z is



ClerrJHerr]Nerr]Qerr] .2.0 Herr]Orequires C, 60.69; H 6.87; N, 9.88%
Exanple 80 5- (1S-(3,5-ditetrazol yl phenyl am nocarbonyl) -2-

phenyl et hyl am nocar bonyl ) - 6- ( 1- adamant anenet hyl am no- 20

car bonyl ) - benzi mi dazol e a. Bis pival oyl ox%get hyl derivative of 1S (3,
S-ditetrazolyl - phenylarnocarbonyl)-2 -phényl ethyl am ne 25 5-nitro

i sopht ' H(E@ﬂ erted to 5-nitro-3-cyano- benzonitirle via the bis
pri mar N‘PS t \with sodium azide in hot DVF gave the bis

tetrazoj e -whi ch gerl atised wbh f¥OM chhoride. Catalytic hydrogenation
of the hitrd § M\ﬁg@a the anlﬁlqe \A:f‘ﬁ’cr] was couy with 30

BOC- L- phehyl al ani_ne o\ Py BR&P—48 @eaivedCny) LR uoro- acetic acid to

| eave the Trtle conpound.|b. Bis pival oyl oxynet h) derivative of
5-(1S- (3, 5-_ditetrazetytphenyl ami nocarponyl) -2-pheny] et hyl ani no- 35
carbonyl) -6- (1-adamant anenet hyl am nocarbonyl) -benzi m dazole This was
prepared essentially as in exanple 79 steps a and

(wherein R?*, R* and R® are independently H or C, to G,
alkyl; U’ is an (optionally substituted) aromatic group;

n is'1 or 2; Y is -CO,H, tetrazolyl, esterified carboxy,
5 amidated carboxy, R?’-SO,-NH-, R*’-S0,-NH-CO-, R¥’-CO-,
R*’-CO-NH-, R*-CO-NH-S0,-, R*’-CO-NH-SO- or R*-NH-S0,- (R¥
and R?*® being as defined above), each Y being independently
selected from the foregoing when n is 2; and ¢ is from 0
to 2).
10 |
Compounds according to the present invention in which W is
a carbonyl group, X is carbonyl or sulphonyl, and Z is OH
- may conveniently be made by reacting a compound of the
formula YH (ie. either an alcohol or an amine) with a
15 compound of the formula '

A R

wherein B represents

If YH is an amine, the reaction is suitably carried out in
20 a solvent such as THF in the presence of a base such as



" b but using the product of this exanple step a BEPLAGENHQUESHEEEZ in step a
i nst ead of 1S-(3-benzyl oxycarbonyl phenyl am no- [car bonyl ) - 2- phepy| et hyl am ne
C. 5-(1S-(3,5-ditetrazol yl phenyl am nocar bonyll) 12-pHeJyil 1998
et hyl am nocar bonyl ) - 6- ( 1- adamant anenet hyl glno taf bonyl ) - benzi i gazol e The
bis POM derivative prepared in step b (893 ' tn pat urated
][Tethaﬂoli(r:] ammoni a solution (20 mM) 10 and st rred at room tenpgrature

or 5 The v | e paeri Al ve APRY: 0 itle
conpound (740%&5ﬂ as Its blé:agmm%ﬁﬁgrgnqsaghgyr%nd n'ﬂn{agznbh CbﬁaﬁeFEBelﬂ

27.17. C[err]lﬂYé‘rlld]lN[eelalt] eflevpted: tEMPPERERERr equires C, 57.50: H, 5 99 N,
27.18% , [err]H NVR (d[err]-DVMSO [err] 10.2 (1H, s), 8.8 (1H, .

Compounds in which Z is other than OH may of course be made

5 from the acid compound

COOH
(ITI)
X—Y

by conventional esterification or amidation reactions on
suitably protected derivatives. Suitable amidation methods
are described in detail in "The Peptides, Vol. 1", Gross and
10 Meinenhofer, Eds., Academic Press, N.Y., 1979. These
include the carbodiimide method (using, for example, 1,3-
dicyclohexylcarbodiimide [DCC] or 1- (3-dimethylaminopropyl) -
3-ethylcarbodiimide hydrochloride [EDCI], and optionally an
additive éuch as 1-hydroxybenzotriazole [HOBT] to prevent
15 racemization), the azide method, the mixed anhydride method,
the symmetrical anhydride method, the acid chloride method,
the acid bromide method, the use of bis (2-oxo-3-
oxazolidinyl) phosphinic chloride [BOP-Cl], the use of PyBOP
or PyBrOP, the use of the isopropenylsuccinimido carbonate
20 method and the active ester method (using, for example,
N-hydroxysuccinimide esters, 4-nitrophenyl esters or
2,4,5-trichlorophenol esters). The coupling reactions are
generally conducted under an inert atmosphere, such as an
atmosphere of nitrogen or argon. Suitable solvents for the
25 reactants include methylene chloride, tetrahydrofuran [THF],
dimethoxyethane [DME] and dimethylformamide [DMF].

Bisamides according to the ©present invention may

alternatively be prepared by reacting a compound of formula

- 30 (II) with a suitably protected derivative of ZH, followed by
| conventional amidation as described above.

'An analogous procedure may also be used as the basis for
preparing the compounds of the invention in which W is
35 sulphonyl and Y is R?*-0-, as depicted in reaction scheme A



15 d), 8.6 (2H, d), 8.4 (2H m, 7.9 (1H, s), 7.4 -7.2 & =1
m, 3.5-3.0 (4H, m, 1.8 (3H, s), 1.5 (6H, q), 1.4 (6HRE£L 1
5- (1S- (3, 5-di met hoxycar bonyl phenyl am no- 20 carbonyl)
- 2- phenyl et hyl am nocar bonyl) -6- (1-adamantane- 1 JUL 1996
met hyl am nocar bonyl ) - benzi m dazol e This Ww&s prepared ess=nf‘al|y as in
exanpl e 79 except that 1S- (3, 5-dinethoxycarbonyl phenyl am-necatrbonyt)” -p
-phenyl - 25 ethylam ne was used in step a instead of 1S-(3-benzyl oxy-
car bonyl phenyped@viocar bonyl ) - 2- phenyl et hyl ani ne, [err]I++%ﬁ%11ﬂ1ﬁ‘1"7ﬁﬁ§)
[err] 12.8 (1H, 2 x s), 10.3 and 10.2 (1H, 2 x s), 89 (1H, t), 8.8 (2H,
s), 86 (1H mM, 8.4 (1H s), 8.2 (1H, s), 0O and 7.8 (1H, 2 x s), 7.3
(5H m, 7.2 and 7.1 (1H, 30 2 Reaythnsschemen¥ 3.9 ( 6H s), 3.4 (IH
m, 3.0 (3H mM, 1.8 (3H, s), 1.6-1.4 (12H, m. Exanple 82

5- (1S-(2- et hyl ©5- camboxyphenyl am nocar bonyl ) - 2- phenyl et hyl am nocar bonyl )

-6- (1-adamant an hyl am no- SO3R SO3R SO3H
VAN ROH / / / :
B o) ——» B — B —p B
COOH COOR coon3
o
(IV) - (v) (VI) | (vII)

In this case, the mixed anhydride (IV) is opened with an
alcohol such as benzyl alcohol (represented as ROH), so that
the product is the corresponding sulphonyl ester (V). The
free carboxylic acid group of this sulphonyl ester may then

5 be esterified by conventional methods, followed by
hydrogenolysis of the product (VI) to yield the desired
sulphonic acid carboxylic ester (VII).

The compounds of the invention in which W is sulphonyl and

10 Y is R3-NH- may be prepared by analogous means, in which
compound (V) is amidated (rather than esterified) prior to
hydrogenolysis. Alternatively, a process such as is
depicted in reaction scheme B may be employed:

15
Reaction Scheme B

O>\s</o R3H al o>\s</0 NaOMe / SO3H

B, NH ———> B NR3 —_— By

Y. Y MeOH CONHR3
0 - 0

(VIII) (IX) | (X)

In this scheme, compound (VIII) is reacted with a compound
20 of the formula R?-Hal (wherein Hal represents a halogen
atom) to form compound (IX). The N-containing ring may then
be opened using an alkoxide (eg. sodium methoxide in

A



35 carbonyl)-benzi m dazol e This was prepared essentially as; /
except that 1S- (2-nethyl-5-benzyl oxycar bonyl phenyl ani nocar b @Wﬁﬁ]‘ @EET

phenyl ethylamne was used in step a instead of 1S-(3-

benzyl oxycar bonyl phenyl am nocar bonyl ) - 2-phenyl et hyl am ne, [efr| HNVBUL 1996
(d[ err]-DVSO [err] 12.8 (2H, s) 9. 7( 1H, , 8 9 (1H m, 85 (1H, s), 8.4
(1H, s), 8.0 (1H, 7.7 (2H, 73(7H : (1H m,| 34274

m, 2.3 (3H, ound was furt her
characterised %e%&?:gs ) ? ?ﬁ%djf“cﬁ t#éat ﬁ-‘(al%%g—t mgm ne EZP Found: C,
56.87; H, 6.89; N 9.08. 10 C[err]H[err]N[err]qerr] .5.2 H[err]Oreqwres

C 57.23; H Tp ﬁ‘vz?Qr(OEﬁ & %1 des a method of making -
5(18—(3tetraz ph%n %am no%gg r?'/ 52 provide °° of making

compounds wherein W is 'sulphonyl and Y is R3-NH-, said

5 method comprising the step of reacting a compound of formula
(VIII) with a compound of the formula R?-Hal, and then
reacting the product with an alkoxide.

- Compounds of the invention wherein W or X is a suipf:oxide
10 group may conveniently be prepared by the route shown in
reaction scheme C:

Reaction Scheme C

SOzH
B/  (XIII)

_ 4 3
0 - CONHR
Isl

PN R3Hal / \ =3 NaOMe

NH =

Y MeOH

0 \ _coote

(XI) (XII) (XIV)
somm3

o

==

B

Compound (XII) can then be opened both ways to give on the
one hand the sulphinamide acid alkyl ester (XIII), and on
the other the sulphinic acid amide (XIV). The £free
sulphinamide acid can of course be obtained from the alkyl
5 ester (XIII) by conventional methods. '

Accordingly, the invention also provides a method of making

compounds wherein W or X is sulphoxide, said method

comprising the step of reacting a compound of formula (XI)

10 with a compound of the formula R*-Hal, and then react:.ng the
product with an alkoxide.

While reaction schemes B and C above lead. to the free
‘sulphonic or sulphinic acid compounds, “it will be



phenyl et hyl am nocar bonyl ) - 6- ( 1- adanantanenethylam|REP .

car bonyl ) - benzi m dazol e 15 This was prepared essentis AQENE%”;SQQJ&Ie 79
except that the POM derivative of 1S (3-tetrazo
2- phenyl et hyl am ne was used in step a instead of

.Iphenylanlnocartoryl)
SH( 3171 JUL 1996

benzyl oxycar bonyl phenyl am nocar bonyl ) -2-phenyl et yllanmi ne. 20 The|PEM

derivative of 1S (3-tetrazol yl phenyl am nocarbonylj)
was prepared essentially as in. exanple 80 step a

- 2-phenyTet

mani pul at i onapgreciaired edtbat usihe t lcorvespondiag v estet abloer amide

oot od a5 25 ST S ies L AR PR £xO0HRTPRIGaTa (pRbRhae D

tested as 25
Clerr] H err] EvEryiongl . merhqds ] O Mgt r ssually2. 3goupling340fN, the. 20%

, [err]H NVR é@[ﬁ{dﬂlal\/@@ L6t ﬂnﬁ.@co dddd %bmp%u%d(alwlﬂi 153 GV(I%‘H tﬁé
8 Wesrgoncggrg flglqlzﬂmlqrgor 1s191313mu£§ac1d clglorldgs’ '

8.5 (1H, t
(7H(rr) 452
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Pharmaceutically acceptable salts of the acidic or basic
compounds of the invention can of course be made by

‘conventional procedures, such as by reacting the free base

or acid with at least a stoichiometric amount of the desired
salt-forming acid or base.

The compounds of the invention can be administered by oral
or parenteral routes, including intravenous, intramuscular,
intraperitoneal, ‘subcutaneous, rectal and topical
administration.

For oral administration, the compounds of the invention will
generally be provided in the form of tablets or capsules or
as an aqueous solution or suspension.

Tablets for oral use may include the active ingredient mixed
with pharmaceutically acceptable excipients such as inert
diluents, disintegrating agents, binding agents, lubricating
agents, sweetening agents, flavouring agents, colouring
agents and preservatives. Suitable inert diluents include
sodium and calcium carbonate, sodium and calcium phosphate,
and lactose, while corn starch and alginic acid are suitable
disintegrating agents. Binding agents may include starch
and gelatin, while the lubricating agent, if present) will
generally be magnesium stearate, stearic acid or talec. If

desired, the tablets may be coated with a material such as

glyceryl monostearate or glyceryl distearate, to delay

absorption in the gastrointestinal tract.

Capsules for oral use include hard gelatin capsules in which
the active ingredient is mixed with a solid diluent, and
soft gelatin capsules wherein the active ingredient is mixed

hm ne
xcept that the sypthetic



30 1.5 (6H, ), 1.4 (6H, s). Exanple 84
5-(1S-(3,5-ditetrazol yl phenyl am nocar bonyl ) - 2- REPLA(EHWENT‘SHEET
(2-fl uorophenyl) et hyl am nocar bonyl ) - 6- ( 1- adanan} ahenet hyl -

am nocar bonyl ) - benzi m dazol e 35 This was prepargd] eqstdULA99§ as |in exanpl e
80 except that BOC-L-2-fluorophenyl al ani mes was pused in step a ijnstead of
n
6

BOC- L- phenyl al ani ne. The conpound was i sol at ed rested as g9 its bis
ammoni um salt. Found: C, 54.97; H 5.92; N, 26.| ,
Cerr] H err] kidtdr mafler dr a2y 6iBl suchCasepeanes €i154194uidll par85fifl or
25.97% [errkﬁjgx?fﬁﬁ[err]-DwBC» 6 10.1 (1H, s), 8.8 (1H d), 8.4 (5H m
7.9 (1H, s), T. t), 7.4 (1H, t), 7.3 (3H mM, 4.8 (1H, 5 m, 3.6-2
(4H, m, 1.8 (3H, s), 1.5 (6H, qg), 1.4 (6H, s). '

For intramuscular, intraperitoneal, subcutaneous and

.9
5 intravenous use, the compounds of the invention will

generally be provided in sterile agqueous solutions or
suspensions, buffered to an appropriate pH and isotonicity.
Suitable aqueous vehicles include Ringer’s solution and
isotonic sodium chloride. Agqueous suspensions according to

10 the invention may include suspending agents such as
cellulose derivatives, sodium alginate, polyvinyl-
pyrrolidone and gum tragacanth, and a wetting agent such as
lecithin. Suitable preservatives for aqueous suspensions
include ethyl and n-propyl p-hydroxybenzoate. '

15
Effective doses of the compounds of the present invention
may be ascertained by conventional methods. The specific
dosage level required for any particular patient will depend
on a number of factors, including the severity of the

20 condition being treated and the weight of the patient. 1In
general, however, the daily dose (whether administered as a
single dose or as divided doses) will be in the raﬁge 0.001
to 5000 mg per day, and more usually from 1 to 1000 mg per
day. Expressed as dosage per unit body weight, a typical

25 dose will be between 0.01 ug/kg and 50mg/kg, eg between 10
ug/kg and 10 mg/kg.

The invention is now further illustrated by means of the
following examples.

30

' Example 1 3-(l-adamantanemethylaminocarbonyl)-2-naphthoic
acid

2,3-naphthalenedicarboxylic anhydride (198 mg, 1.0 mmol) and
35 1-adamantanemethy1amiﬁe (176 mg, 1.0 mmol) were dissolved in
dry THF (5 ml) and stirred at room temperature for 1h. A
thick white precipitate was formed and this was isolated by
filtration and washed with ether to leave the title compound

‘&



Exanpl e 85 ()- 5-(1-(3,5-dicarboxyphenyl am nocar bon)REPIgACEMENT SHEET)

(2, 4-di fluorophenyl) et hyl am nocar bonyl ) - 6- ( 1- adanmantjare-
met hyl am nocar bonyl ) - benzi m dazol e 10 This was prepdgrqgd Qs‘hé\d\-iﬁ?q ylag in
exanpl e 79 except that
()-1-(3, 5-di benzyl oxycar bonyl phenyl am nodg# bonyl ) - 2-{ 2524~ J
di f1 uor ophenyl ) et hyl am ne was used in step a instead| of 1S-

(3- benzyl oxycar bonyl phenyl am nocar bonyl ) - 2- phenyl et hyl am ne. 15
()-1-(3,5-di b(@ﬁz%ﬂm@cyéé%on?ﬂriﬁ@&y(dfw@%@ér Gonl p- 212 4), 8.3 (2H, s),
dift uoropheny et (g ang ne yas Ragpaad by, eount] ey BOB: 3. 42, a)

di f| uor ophenylal ani ne enzyl oxycarbonyl ahi I'i ne usi'ng PyB r )
fol | oned by t(3&ht fant J\MGt h(EtHrrl fq)uorjo-%e(q &id, [err]H NVR (d[err] - DVBO)
[err] 13.2 (3H, br s), 10.2 (1H, s), 8.9 20 (1H, d), 8.7 (2H, d), 8.6 (1H,

t), 8.4 (1H S 5 (1H . m, 7.3.(2H m,. 7.2 (1H, s), 7.1
(1h . @ b hemaner inls v E b b enatspter sof antnfstsd 356ent o)
1.5 (6H, S) methyl -D-glucamine salt found: C, 62.36; H, 7.77; N, 4.60.

C3oH,N,0,. H,O requires C, 62.48; H, 7.69; N, 4.85%

10 Example 2 2-(1S-methoxycarbonyl-ethylaminocarbonyl)-3-(1-
adamantanemethylaminocarbonyl) -naphthalene

3- (1-adamantanemethylaminocarbonyl) -2-naphthoic acid (229
mg, 0.52 mmole) (the compound of example 1) and PyBOP (312
15 mg, 0.6 mmole) were taken up in dry dichloromethane (5 ml)
and Hunigs base (0.32 ml, 1.5 mmole) was added. The reaction
mixture was stirred under an atmosphere of dry argon for 1h.
L-alanine methyl ester hydrochloride (80 mg, 0.6 mmole) was
added and the mixture stirred overnight. The organic layer
20 was washed with 5% potassium hydrogensulphate (5 ml), sodium
hydrogencarbonate (5 ml) and saturated brine (5 ml). It was
then dried, filtered and evaporated to leave the crude title
compound which was further purified by column chromatography
(silica 4% methanocl and 96% dichloromethane. The title
25 compound (194 mg, 67%) was isolated as a white solid, m.p.
136-8°, found: C, 69.68; H, 7.17; N, 6.04. C,Hy,N,0,.H0
requires C, 69.51; H, 7.34; N, 6.00% H NMR (CDCl,) & 8.0
(1H, s), 7.9 (1H, s}, 7.8 (2H, m), 7.6 (3H, m), 7.0 (1H, t),
4.8 (1H, m), 3.8 (3H, s), 3.2 (2H, m), 2.0 (3H, s), 1.8 (6H,
30 q), 1.6 (6H, s), 1.5 (3H, d).

Example 3 3- (2R-carboxypyrrolidino-carbonyl) -2- (1-
- adamantanemethylaminocarbonyl) -naphthalene

35 a. 3- (2R-benzyloxycarbonyl-pyrrolidino-carbonyl) - 2—(1—
adamantanemethylaminocarbonyl) -naphthalene

The material was made essentially as in example 2 except

&



25 The conpound was further characterised and tesRElLAg@EMENToEHEET

N-net hyl - D-gl ucanmi ne salt. Found: C 52.83; H, 6 826
Cerr]Herr]Flerr]NJerr]Jerr] .4Herr]O require

5 u: . 8 ’ N1
8. 43% Exanpl e 86 5-(1S—(3,5-dicarboxyphenylamnoéﬁfb@ﬁy‘}g’?|6 0

phenyl et hyl -

(N-met hyl am no) -carbonyl) -8 (1-apabantane-

nmet hyl am nocar bonyl ) - benzi m dazol e This was preppred essentially s in
exanmpl e 79 except that 1S- (3, 5-di benzyl oxycar bohyt-phenytamreeardonyl )

- 2- phenyl -

3%hagt hPrproddnky | benarl wessteed hvdrsadd ariidest wag ohises- (8s

benzyl oxycar %@B@Wlﬁigtwr@ﬁwgla&r@%@ekﬁ}lhﬂﬂf‘ ci:tl%chlor
(3,5- dlbenzyloxycarbonylphenylan1nocarbony| 2-phenyl - eth N-net yl anj ne
was prepared by coupling BOC N net hyl - 70 phenylalanlne W th

3,5-diben2y|QKyCarbﬂmﬂRﬂﬂéﬂbbkyhﬁyﬁkolidino~carbonyl)—2—(1—adamantane-

5
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methylaminocarbonyl) -naphthalene

The product of step a (195 mg, 0.35 mmol) was dissolved in
THF (5 ml) and 10% palladium on charcoal (20 mg) was added.
The reaction mixture was stirred overnight under an
atmosphere of hydrogen and then filtered through celite and
evaporated to yield the title compound (121 mg, 76%), H NMR
(d°-DMSO) & 12.6 (1H, s), 8.4 (1H, t), 8.2-7.5 (6H, m), 4.3
(1H, m), 3.6-2.2 (6H, m), 2.0 (2H, m), 1.8 (3H, s), 1.5 (6H,
q), 1.4 (6H, s).

The material was further characterised and tested as the N-
methyl-D-glucamine salt found: C, 60.00; H, 7.60; N, 5.85.

CisH gN3O,.2.4 H,O requires C, 60.12; H, 7.76; N, 6.00%

Example 4 2-(28-~carboxypyrrolidino-carbonyl) -3- (1-

adamantanemethylaminocarbonyl) -naphthalene

The material was prepared eésentially as in example 3 except
that L-proline benzyl ester hydrochloride was used in step
a instead of D-proline benzyl ester hydrochloride, H NMR
(8*-DMSO) & 12.6 (1H, s), 8.4 (1H, t), 8.2-7.5 (6H, m), 4.3
(1H, m), 3.6-2.2 (6H, m), 2.0 (2H, m), 1.8 (3H, s), 1.5 (6H,
q), 1.4 (6H, s).

The material was further characterised and tested as the N-
methyl-D-glucamine salt found: C, 61.62; H, 6.98; N, 6.009.
C3sHyoN3;0,.0.45 DCM requires C, 61.35; H, 7.24; N, 6.05%

Example 5 2- (1R-carboxyethylamino-carbonyl) -3- (1-
adamantanemethylaminocarbonyl) -naphthalene

The material was prepared essentially as in example 3 except -
that D-alanine benzyl ester hydrochloride was used in step



PyBrOP, followed by treatnment with trifl uoroace} RMWENEeSHEEImund was

further characterised and tested as the di- 5 N nethyl-D-glucanine salt.
Found: C, 55.69; H 7.04; N, 8.65. Clerr]Herr]NErr QUL P%62H drr] O
requires C, 56.56; H 7.03; N, 8.88% Exanple 87
5- (1S- (3, 5-di car boxyphenyl am nocar bonyl ) 2- (2-| f Frooroptrenyt)
et hyl am nocarbonyl) -6- (1-adamantanemethyl- 10| am nocarbonyl)-ijndole This
was prepared essentially as in exanple 27 except that the regioi somers
prepared in aemdﬂtewdeogepapaoédnanbelme'll esstq| bydreghbosbder WasNMRed

Sy, 17 6" (i, CoMBeY 8P o famy°Ehl RbI (Al CAL) %qferfé BiE 15 %
(1H, s), 7.8 QGfH W), 47.4%6- (1H2 1, 2nP, (8Hs exAd)s)l.-9. §30irs) m)1.6. GI(IzLH

m, 3.0 (3H ¢, L& (4l s)hbr 8)3 &b, (@RH m. 20 The conpound was
further charact'erised and tested as the di- N net hyl - D- gl ucam ne salt

found: C, 35.55; H 6.89; N, 7.61. Jerr]Herr]FNerr]Jerr]. 2.8 Herr]O
requires C, T5héd hiatdrialBUad\Nfurth@P characterised and tested as the N-

methyl-D-glucamine salt found: C, 61.52; H, 7.54; N, 6.92.
" Cy3HyN3;0,.0.9 H,0 requires C, 61.87; H, 7.58; N, 6.56% .

'_':i

—

10 Example 6 2-(2S-methoxycarbonylpyrrolidino-carbonyl)-3-(1-
adamantanemethylaminocarbonyl) -naphthalene

The compound of example 4 (88 mg, 0.18 mmol) was dissolved
in diethyl ether (30 ml) and an ethereal solution of

15 diazomethane was added until the solution remained yellow.
Acetic acid was added to quench the reaction and the solvent
was removed by evaporation the last traces by azeotrope with
dichloromethane. The solid was dried in vacuo to leave the
title compound'(Gl mg, 67 %). found: C, 62.46; H, 6.55; N,

20 5.19. C,H,N,0,.1.22 DCM requires C, 62.77; H, 6.35; N, 4.84%
'H NMR (d°-DMSO) & 8.4 (1H, t), 8.2-7.5 (6H, m), 4.4 (1H, m),
3.7 (3H, s), 3.6-2.2 (6H, m), 2.0 (2H, m), 1.8 (3H, s), 1.5
(6H, qg), 1.4 (6H, s).

25 Example 7 2—(2R-methoxycarbonylpyrrolidino—carbonyl)F3—(1-
adamantanemethylaminocarbonyl) -naphthalene

The compound was prepared as in example 6 except that the
compound of example 3 was used as substrate instead of the
30 compound of example 4. found: C, 69.96; H, 7.06; N, 5.68.
C,oH;N,0,.1.16 H,0 requires C, 70.30; H, 7.39; N, 5.65% Z*H
NMR (d°-DMSO) & 8.4 (1H, t), 8.2-7.5 (6H, m), 4.4 (1H, m),
3.7 (3H, s), 3.6-2.2 (6H, m), 2.0 (2H, m), 1.8 (3H, s), 1.5
(6H, g), 1.4 (6H, s).
35
Example 8 2-(1R-methoxycarbonylethylamino-carbonyl)-3-(1-
adamantanemethylaminocarbonyl) -naphthalene



Exanpl e 88 6-(1S-(3,5-dicarboxyphenyl am nocar bW@MENTﬂ{EET

fl uorophenyl) ethylam nocarbonyl) -5- (1-adamanfapenethyl -
~am nocar bonyl )-indol e This was prepared essenti gl y.ps\nn_ﬁwénp el 27 except
that the regioisoners prepared in step h were s¢parated and thel 3p nore
pol ar regioi soner was used as the substrate in $t T eTT T H NVR
(d[err]-DVsO [err] 13.3 (2H, br s), 11.5 (1H, $), 10.3 (1H s). 8.8 (1H
d, 87 (2H, s), 84 (1H, t), 8.2 (1H s), 7.9 H s), 7.5-7.2 ('5H, n,
7.0 (1H, s), ™he ¢chpom)1d wag prepampd as6 il Mxawplel. € €8tepn) that8thaH,
br s), 1.6 (]&:HF 3 rihe e n ed
as the di- ?§? ?> ucan1 sapg %aﬁn%& %g é%8%€£§€% %h%ggaQ g? gg&
71 compound of example 4. found: C, 71.78; H, 7.37; N, 6.40.
C,,H;,N,0,.0.12 H,0 requires C, 71.95; H, 7.21; N, 6.21% 'H NMR
5 (d4°pMsoO) & 8.8 (1H, d), 8.3 (1H, t), 8.1 (1H, =), 7.8 (2H,
m), 7.5 (3H, m), 4.4 (1H, m), 3.7 (3H, s), 2.9 (2H, 2 xdd),

1.9 (34, s), 1.6 (6H, g), 1.5 (6H, =), 1.4 (3H, d).

'Exaﬁple 9 2- (2R-carboxypyrrolidino-carbonyl) -3-(1-
10 adamantanemethyl (N-methyl)aminocarbonyl) -naphthalene

a. 3-(l-adamantanemethyl (N-methyl)aminocarbonyl) -2-naphthoic
acid

15 This was prepared essentially as in example 1 except that N-
methyl-1l-adamantanemethylamine was used as substrate instead
of l-adamantanemethylamine. '

b. 2- (2R-carboxypyrrolidino-carbonyl) -3- (1-adamantane-
20 methyl (N-methyl)aminocarbonyl) -naphthalene

The compound was prepared essentially as in example 3 except
that the compound prepared in step a above was used as
substrate instead of the compound of example 1 in step a ,

25 H NMR (d°-DMSO) & 12.6 (1H, s), 8.1-7.3 (6H, m), 4.3 (1H,
m), 3.6-2.2 (6H, m), 2.86 and 2.84 (3H, 2 x 8), 2.0 (2H,'m),
1.8 (3H, s), 1.5 (6H, q), 1.4 (6H, s).

The material was further characterised and tested as the N-

30 methyl-D-glucamine salt found: C, 61.17; H, 7.98; N, 5.14.
Ci6Hs1N30,.1.3 H,0.1.4 dioxan requires C, 61.19; H, 8.00; N,
5.15% '

Example 10 2~ (2R- (1R-carboxyethylaminocarbonyl) pyrrolidino-
35 carbonyl) -3- (1-adamantanemethylaminocarbonyl) -naphthalene

a. 2- (2R- (1R-benzyloxycarbonylethylaminocarbonyl) -
pyrrolidino-carbonyl)—3-(1-adamantanemethylaminocarbonyl)4



“(err]Herr]FNerrJdJerr]. 3.3 Herr]O requires C, 55 22; H 6.92; N, 7.43%

Exanpl e 89 5-(2R- (1R-carboxyet hyl am nocar bonyl ‘.u.
car bonyl) - 6- ( 1- adanant anenet hyl am nocar bonyl ) - i} 'EMEﬁﬁLSHEEE

f

regi oi soners at positions 5 and 6 This was prepared essentiallly jas in
exanmpl e 24 except that 21 1 JUL 1996
2R—(1R—benzy|oxycarbonylethylan1nocarbonyl)pyrro I dine was usgd ]in step h
i nstead of 1S- (3, 5-di benzyl oxycar bonyl phenyl -} 1

am nocar bony nephtiadmyleet hyl amine. [err]H NVR (d[err]-DVsO [erjr] 11.4
(1H, 2 x s), 9.0-7.0 (6H, m, 6.5 (1H, 2 x s), 5 and & 2 (2 2 x m, 3.6
(2H, m, 3.3 (2H mM, 2.9 (1H m, 2.1-1.5 (20H, m. 15 The conpound was,
further char Soecrqampundl eEsexampiet Re (L00ERgw| O (RY| BERAENe ayl tPYBRRING:

C, 54.22 H (11%8,mdlj 652428 mrﬁéférlﬁfériakéﬁrhg 19y ]drly H1XM ororfle tthH¥aN
requires 54. 29; 3% 20 Exa

5 (1S ( 3- Gar DS Fdnynihs HoRLGB 0RRe - S0 phbhy R, O.66 mmole) was added.
et'hyl am nocam%)acﬁabh mdm&eawageébykgaun@ﬁaébomlétmosphere of dry

argon for 1lh. D-alanine benzyl ester PTSA salt (76.3 mng,

0.22 mmole) was added and the mixture stirred overnight. The
'brgénic layer was washed with 5% potassium hydrogensulphate
10 (5 ml), sodium hydrogencarbonate (5 ml) and saturated brine
(5 ml). It was then dried, filtered and evaporated to leave
the crude title compound which was further purified by
column chromatography (silica and ethyl acetate). The title
compound (119 mg, 88%) was isolated as a white solid.
15
b. 2- (2R- (1R-carboxyethylaminocarbonyl)pyrrolidino-
carbonyl) -3~ (1-adamantanemethylaminocarbonyl) -naphthalene

The compound was prepared as in example 3 step b except that
20 the product of step a above was used as substrate, instead
of the product of example 3 step a. 'H NMR (d°-DMSO) & 12.6
(1H, s), 8.6 (1H, m), 8.4 (1H, t), 8.3-7.5 (6H, m), 4.4-3.9
(2H, m), 3.6-3.2 (4H, m), 2.9 (2H, m), 2.0 (2H, m), 1.8 (3H,
s), 1.5 (6H, gq), 1.4 (6H, s), 1.3 (3H, d).
25
The material was further characterised and tested as the N-
methyl-D-glucamine salt

Exampie 11 2-(2R-carboxymethylaminocarbonylpyrrolidino-
30 carbonyl)-3-(l-adamantanemethylaminocarbonyl) -naphthalene

The compound was prepared essentially as in example 10
except that the 4-toluene sulphonic acid salt of glycine
benzyl ester was used as substrate in step a instead of the
35 4-toluene sulphonic acid salt of D-alanine benzyl ester H
NMR (d°-DMSO) 6 12.6 (1H, s), 8.6 (1H, m),..8.4 (1H, t), 8.3-
7.5 (6H, m), 4.4-4.2 (1H, m), 3.9-3.2 (6H, m), 2.9 (2H, m),



I ndol e M xture of regioisoners at positions 5 ax@pﬁ ' rgijar ed
essentially as in exanple 79 except that 25 indo ] Al c aci d
anhydrjde was used as substrate instead of benZi rfi dazol e- jjcdr boxylic
acid anhydride in step a. [err]H NVR (d[err] - DNS®) e1rq"]1|-ﬁ965 1H, br’s),
10.2 and 10.1 (1H, 2 x s), 8.8 (1H, M, &% (2H . 8.1 (1H m{ 7.9 and
7.7 (1H, 2 x s), 7.7-7.4 (84, m, 7.1 and 7.0 (1H, 2 x s), 30 6J6 and 6.5
(1H, 2 x s), 4.7 (1H m, 3.5-2.9 (4H m, 1.9 3H-—-s) 1 6 (6H.1q), 1.5
(6H, m. The Zdnp@id mias F.8 t{8H, char daci®eri{e®d @nd T ekt dHasst he N-

met hyl - D- gl ucam ne salt. Found: C, 61.67; H, 7.11; N, 7.90. 35
Cerr]Herr]NerrJJerr] .2.5 Herr]Orequires C, 61.52; H 7.04; N, 8.15%
Exanpl e 91 The meRegialowapndunyher nbexebteyliped- phdnpested as the N-

et hyl am nocarQaiaw))-th-dikiadamhtanget hyl am nocar bonyl ) -
5

Example 12 2- (2R- (1R-carboxyethylaminocarbonyl) pyrrolidino-
carbonyl) -3- (1-adamantanemethyl (N-methyl) amlnocarbonyl) -
.naphthalene

10 The compound was prepared essentially as in example 10
except that the compound of example 9 was used as the acidic
substrate instead of the compound of example 3 in step a !NMR
(d5-DMSO) &6 12.8 (1H; s), 8.3-7.5 (7H, m), 4.3-4.1 (2H, m),
3.6-2.7 (6H, m), 2.92 and 2.91 (3H, 2 xs8), 2.0 (2H, m), 1.8

15 (3H, s), 1.5 (6H, q), 1.4 (6H, m), 1.3 (3H, 4d).

The material was further characterised and tested as the N-

methyl-D-glucamine salt found: C, 53.90; H, 8.28; N, 6.52.

CyoHggN,0;0. 7.2 H,0. requires C, 53.82; H, 8.15; N, 6.44%
20 '

Example 13 2- (2R~ (1S-carboxyethylaminocarbonyl)pyrrolidino-

carbonyl) -3- (1-adamantanemethyl (N-methyl) aminocarbonyl) -

naphthalene

25 The compound was prepared essentially as in example 12
except that the PTSA salt of L alanine benzyl ester was used
as the basic substrate instead of the PTSA salt of D alanine
benzyl ester in step a 'NMR (d°-DMSO) 6 12.8 (1H, s), 8.3-7.5
(7H, m), 4.3-4.1 (2H, m), 3.6-2.7 (6H, m), 2.92 and 2.91

30 (3H, 2xs), 2.0 (2H, m), 1.8 (3H, s),.1.5 (6H, q), 1.4 (eH,
m), 1.3 (3H, 2xd).

The material was further characterised and tested as the N-
methyl—D-glucaminé salt found: C, 55.36; H, 7.88; N, 6.40.

35 GC3gHgeN O55. 5.7 Hy0. 0.1 dioxan requires C, 55.52; H, 8.07; N,
6.57%



72 indole Mxture of regioisoners at positions SSHFE]‘ pr epar ed
essentially as in exanple 90 except that the bgn \vﬂgﬂﬁE@T"

D phenyl al anyl - gl yci ne was used as 5 substrate nste ﬂéﬁh '

1S- (3- benzyl oxycar bonyl phenyl am no- car bonyl) - - ph n@ ‘Wém ng in step a.
[err]H NVR (d[err]-DVsSO) [err] 11.4 (1H,22 x s),}8.6 (1H m. 8.5 (1H m,
8.3 (1H, m, 7.8 and 7.6 (1H, 2 x s), 7.5-7.1 [7H, m, 6.6 and 6 5 (1H, 2 x
s), 4.6 (1H, m, 3.9-2.9 (6H mM, 1.9 (3H, s), L3(6Hr7)
The conpoundExamplerthekd charact dBRs ed rhodtypysred idé noheakbomyl) -2- (1-

t hyl - D-gl uca L

Qb 11 Her 1 RCALT o BePpery aneposshSnylnefadi) bys!grenporobspacge ;oo
15 Exanple 92 5- (1S—(3 5-di - et hyl sul phonyl am nophenyl am no- car bonyl)

- 2- phenyl et hyl, wm&@%ﬁz G1- éaaaaa&aabaaehymhhﬁba@rwh@my)l)I-ndol e

M Xt ure re| [
gdgcﬁgorogen201c acid

The material was prepared essentially as in example 1 except
that 4,5-dichlorophthalic anhydride was used as substrate
instead of 2,3-naphthalenedicarboxylic anhydride.

10

b. (2R-carboxypyrrolidino-carbonyl)-2-(l-adamantanemethyl-
aminocarbonylmethyl) -4,5-dichlorobenzene

The material was prepared essentially as in example 3 except
15 that the compound of step a above was used as substrate
instead of the compound of example 1 in step a 'H NMR
(d-DMSO) 6 8.4 (1H, t), 7.9-7.4 (2H, m), 4.2 (1H, m), 3.6-
2.7 (6H,m), 2.3 (2H, m), 2.0 (3H, s), 1.7 (6H, q), 1.5 (6H,
s). '
20 |
The material was further characterised and tested as the N-
methyl-D-glucamine salt found: C, 52.22; H, 7.20; N, 5.87.
C;;H,sCL,N,0,.2.3 H,0 requires C, 52.03; H, 6.98; N, 5.87%

25 Example 20 1-(l-adamantanemethylaminocarbonyl)-8-naphthoic
acid

The material was prepared essentially as in example 1 except
that 1,8-naphthalenedicarboxylic anhydride was used as

30 substrate instead of 2,3-naphthalenedicarboxylic anhydride.
H NMR (4°-DMSO) 6 8.5 (1H, m), 8.4 (1H, t), 8.1-7.5 (5H, m),
2.9 (2H, d), 1.9 (3H, s), 1.6 (6H, m), 1.5 (6H, s).

The material was further characterised and tested as the N-
35 methyl-D-glucamine salt found: C, 62.95; H, 7.26; N, 4.86.
CyoHoN,0p . H,0 requires C, 62.48; H, 7.69; N, 4.86%



positions 5 and 6 20 a. | REPLACEMENT SHE Ef

1S- (3, 5-di - net hyl sul phonyl am nophenyl am nocar Qoryty=2="
This was prepared by in several steps by coupl}i ng E gL
phenyl al ani nenet hyl ester with 3,5-dinitroaniljire SI% tT1meghyl al um ni um
in toluene, followed by catalytic hydrogexsatign | g aniline.

Treat nent w th net hanesul phoni ¢ anhydri de and |subsequent deprotdction with
TFA gave the title conpound. 30 b.

5-(1S- (3, 5- dLJﬁHMﬁ&LsuLﬂhoﬁ%+éﬁRﬂ@@hb@&ymmth&i@mtmmgaybqnylpyrrol1d1no-
phenyl et hyl ar’gélpﬁgﬁgglyxb)_ @-Gh SRELRY DY IyofER By 19 RN AL £-

M xture of reg|0|so r's at positions |'e "conpoun
prepared esscraphlhalerein exanple 24

Tylanine

5 The compound was prepared essentially as in example 12
except that the PTSA salt of glycine benzyl ester was used
as the basic substrate instead of the PTSA salt of D alanine
benzyl -ester in step a NMR (d°-DMSO) & 12.7 (1H, s),.8.4-7.5
(7H, m), 4.3-4.1 (1H, m), 3.9-2.7 (8H, m), 2.92 and 2.91

10 (3H, 2xs), 2.0 (2H, m), 1.8 (3H, s), 1.5 (6H, q), 1.4 (6H,
m) .

The material was further characterised and tested as the N-
methyl-D-glucamine salt found: C, 51.52; H, 7.81; N, 6.29.
15 C;¢H,,N,0,,. 8.5 H,O requires C, 51.84; H, 8.13; N, 6.36%

Example 15 2- (18- (3,5-dicarboxyphenylaminocarbonyl) -2-
phenylethylaminocarbonyl) -3- (1-adamantanemethylamino-
carbonyl) -naphthalene
20
The compound was prepared essentially as in example 3 except
that 1S- (3, 5-dibenzyloxycarbonylphenylaminocarbonyl) -2-
phenylethylamine (prepared as shown below) was used in step
a instead of D-proline benzyl ester. NMR (d°-DMSO) & 13.3
25 (2H, s), 10.1 (1H, s), 9.0 (1H, 4), 8.7 (3H, m) 8.2 (2H, m),
8.0 (1H, m), 7.9 (1H, m), 7.6 (2H, m), 7.4 (1H, s), 7.3 (5H,
m), 4.8 (1H, m), 3.5-2.9 (4H, m), 1.8 (3H, s), 1.5 (6H, q),
1.4 (6H, m).

30 The materiél was further characterised and tested as the di
N-methyl-D-glucamine salt found: C, 57.02; H, 7.00; N, 5.63.
CsH,3N:;0,;,. 3.7 H,0. 0.7 dioxan requires.C, 57.21; H, 7.27;
N, 5.87%

35 Preparation of 18- (3, 5-dibenzyloxycarbonylphenylamino-
carbonyl) -2-phenylethylamine

a. 3,5-dibenzyloxycarbonyl-nitrocbenzene



step h except that the product of step a above ngE
r at her t han 1S- (3, 5-di benzyl oxycar bonyl -

phenyl ami nocar bonyl ) - 2- phenyl et hyl amine. [err]H NMR (il UL 19BABA) |[err]
11.5 (1H, br s), 10.1 and 10.0 (1H, 2 x s), 8.7 [1H, dd), 8.3 (IH{ m,
8.1-6.5 (14H, m, 4.8 (1H m, 3.5 (6H 4 3.5-B.0 (4H,_ m, I.9 (|3H s),
1.6 (6H, q), 1.5 (6H, M. 5 Exanple 93 |
5-(1S-(3,5-di-trifluoronethyl sul phonyl am no- phenyl am nocar bonyl )
-2-pheny|eutn54nﬁunnﬁﬂdnphﬂha}ib ab&d.ddanagnane&emb&)anthbonybomhl@ri@dole
M xture a@% OgBdSDﬁgszﬁ 'éfc&?%)h%eq{éd SQ‘.l].EQ:'e-Bh 5§1d"‘ﬁéa9é89§5§ about

essentlally exce .
until a clear solut:Lon was obtained. Excess thionyl

=S~
(8

chloride was removed by evaporation and the residual acid
5 chloride was coevaporated with dichloromethane (2 x 100 ml)

to remove the last traces.

Benzyl -alcohol (21.6 g, 0.2 mol) and triethylamine (30.03 g,
0.3 mol) were dissolved in dichloromethane (200 ml) and

10 stirred at 0° under an atmosphere of dry nitrogen and a
solution of the acid chloride in dichloromethane (50 ml) was
added dropwise over 20 min. The solution was stirred and
refluxed for 1h, and the solution was cooled. The organic
layer was washed with water (2 x 100ml), saturated sodium

15 hydrogencarbonate solution (100 ml) and dried over magnesium
sulphate. The solution was filtered and evaporated to leave
the title compound (39.1g, 100%), *H NMR (CDCl,) & 9.0 (3H,
d), 7.5 (10H, m), 5.5 (4H, s).

20 b. 3,5-dibenzyloxycarbonyl-aniline

3,5-dibenzyloxycarbonyl-nitrobenzene (3.91g, 10 mol) was
dissolved in ethyl acetate (50 ml) and tin(II)chloride
dihydrate (11.27g, 50 mmol) was added and the mixture

25 stirred and heated at 70° under an atmosphere of nitrogen
for 1h. The mixture was poured carefully onto 5% sodium
hydrogencarbonate solution (200 ml) and a further aligquot of
ethyl acetate (100 ml) was added. After shaking the organic
layer was separated and the aqueous layer was extracted with

30 more ethyl acetate (50 ml). The combined organic layers were
washed with brine, and dried, filtered and evaporated to
leave a pale yellow solid (3.25g, 90%), 'H NMR (CDCl,) & 8.1
(1, d), 7.5 (12H, m), 5.4 (4H, s), 3.8 (2H, bs).

35 c. N-tert -butyloxycarbonYl -18-(3,5-dibenzyloxycarbonyl-
phenylaminocarbonyl) -2-phenylethylamine

BOC-L-phenylalanine (8.76 g, 33 mmol) was dissolved in dry

~



trifl uoronet hanesul phoni ¢ anhydri de was used i nREﬁ,M}EMENTCSHFﬂTED a

I nstead of net hanesul phoni ¢ anhydri de Found: C, N, 9.49.
CerrJHerr]F[err]Nerr]OQerr]S[err] .1.1 Herr 51.41 H
4.55; N, 9.47% [err]H NVMR (d[err]-DM5O 6 11.5 (1H, 2 x
s), 87 (1H m, 84 (1H m, 8.1-6.5 (126, m, 42.7 (4H,

rr), 1.9 (3H, s), 1.6 (6H, q), 1.5 (6H, m. 20 Exarrple 94
5-(1S-(3,5-di-trifluoromethyl carbonyl am no- phenytammocarbonyt)
- 2- phenyl et hylhahilncouebbn;ab) {800 ( 1m1 hdaanht &mﬁhysmﬁwéﬁﬁ&}wamnﬁdol e

M xture (1&%%0% S )p%'st aaaw%am%%&%ﬁgw preped 33

essentially as in exa except rifluoroacetic anhydri de was used
in the coursBEmgd) st'Bbed“Ph%‘#%d"afﬁ ﬁ’@{rﬁﬁ%§ﬁl BAGH teHpRyAFRER Fohimmin

24 gg 1? H5 gﬁgGNheﬂ 3927%5&1& szE&% - hfi]l%léf rf.. 52%@; rz]o?ﬁfnmui r)es
' % err r ) , rs),
11. 4 (2H, Sor wes, aééediolee(ll‘Piu 1Qn Wa tﬂ’(’lﬁég\érsﬁ ‘%’ ‘%eﬂﬁ?,e%t,(uré fl-)Oéf. 5

(12H, a further 5h and the solution was then washed sequentially

with 2M hydrochloric acid, water, saturated sodium
hydrogencarbonate solution and water and finally. dried,
filtered and evaporated to leave an oil. This was purified
10 by column chromatography (90% dichloromethane and 10% ethyl
acetate) to leave the title compound as a white solid (11.0
g, 90%). H NMR (d4°-DMSO) & 10.5 (1H, s), 8.5 (2H, s), 8.2
(1H, s), 7.3 (15H, m), 5.4 (4H, s), 4.3 (1H, m), 2.9 (2H,
m), 1.3 (9H,s)
15
d. 18- (3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-
phenylethylamine

N-tert-butyloxycarbonyl-1S- (3,5-dibenzyloxycarbonylphenyl-
20 aminocarbonyl)-2-phenylethylamine- (8.0 g, 13 mmol) was
dissolved in trifluorocacetic acid (40 ml) and stirred at
room temperature for 30 min. The solvent was removed by
evaporation and the residue taken up in dry dichloromethane
(50 ml) and basified with diisopropylethylamine. This

25 solution was then used for subsequent transformations.

Example 16 2- (28~ (1R-carboxyethylaminocarbonylmethyl) -
pyrrolidinocarbonyl) -3- (1-adamantanemethylaminocarbonyl) -
naphthalene
30
‘The compound was prepared essentially as in example 3 except
that 28-(1R—behzyloxycarbonyl—ethylaminocarbonylmethyl)-
pyrrolidine in step a instead of D-proline benzyl ester.
INMR (d°-DMSO) & 8.5 (1H, m), 8.2 (2H, m), 8.0 (3H, m), 7.6
35 (2H, m), 4.4-3.9 (2H, m), 3.5-2.7 (8H, m), 2.0 (2H, m), 1.8
(3, s), 1.5 (6H, q), 1.4 (6H, m), 1.2 (3H, 2 x d).

The material was further characterised and tested as the N-

a



=

m, 4.8 (1H m), 3.5-2.8 (4H ), 1.8 (3H s), IREPLAGEMENT SHER[H m .
- Exanpl e 95 5-(1S-(3,5-di-tert- butylan1nosu|phonyTﬁﬁ@ﬁVT“?S“‘"
am nocar bonyl ) -2-phenyl et hyl am nocar bonyl) -6- |( 1- 3 qu
met hyl am nocar bonyl )-indole M xture of regioils posi §i gns 5 and
6 74 a.1S-(3,5-di-tert-butyl am nosul phfmyl phg nj—l—a-m—naca.r.bn.n;cﬁ ) -

2- phenyl et hyl am ne This was prepared in several |steps starting w {h
benzene- 5 1, 3-di sul phonyl chloride. This was nitratedcwtiroteurdin nitric

acid to give methylR1gblcaming sakl Fomd: &0 I Ut vadli Ve 10hi N, was36 -

converted tO(iQ@ Ri&,. 5&'DhQEihaﬁBhofé&ﬁlﬁegp@Unﬁo“&9h RhOSPLOL U], 5.73%
pent achl ori de, and’ then reacted )

Example 17 - 2-(18-(3, 5-dimethoxycarbohyl—phenylamino-
5 carbonyl) -2-phenylethylaminocarbonyl)-3-(1-adamantane-
methylaminocarbonyl) -naphthalene

The compound of example 15 (479 mg, 0.71 mmol) was dissolved
in methanol (10 ml) and diazomethane solution in diethyl
10 ether (4.74 ml 0.71 mmol) was added dropwise over 5 min. The
solution was evaporated and the crude mixture separated by
column chromatography (silica 7.5% methanol and 92.5%
- dichloromethane) to give two products. The less polar
material (xF 0.8) (70 mg) was the title compound of this
15 example. Found: C, 70.34; H, 6.10; N, 5.36. C,H,,N;0,. 1.0
methanol requires C, 70.39; H, 6.45; N, 5.73% NMR (d°-DMSO)
& 10.2 (1H, s), 9.0 (1H, d), 8.7 (3H, m) 8.2 (2H, m), 8.0
(1H, m), 7.9 (1H, m), 7.6 (2H, m), 7.4 (1H, s8), 7.3 (5H, m),
4.8 (1H, m), 3.9 (6H, s), 3.5-2.9 (4H, m), 1.8 (3H, s), 1.5

20 (6H, q), 1.4 (6H, m).

Example 18 2-(1S- (3-methoxycarbonyl-5-carboxy-
phenylaminocarbonyl) -2-phenylethylaminocarbonyl) -3~ (1-
adamantanemethylaminocarbonyl) -naphthalene
25
The more polar material isolated from the chromatography in
example 17 (ry 0.3) was designated the title compound  of
this example. 'NMR (d°-DMSO) 6 10.2 (1H, s), 9.0 (1H, 4), 8.7
(14, s), 8.6 (1H, t), 8.4 (1H, s), 8.2 (2H, m), 8.0 (1H, m),
30 7.9 (1H, m), 7.6 (2H, m), 7.4 (1H, s), 7.3 (5H, m), 4.7 (1H,
m), 3.8 (3H, s), 3.5-2.9 (4H, m), 1.8 (3H, s), 1.5 (6H, qQ),
1.4 (6H, m). |

The material was further characterised and tested as the N-

35 methyl-D-glucamine salt Found: C, 57.31; H, 6.28; N, 4.50.
C,sHgsN,0,,. 1.8 dicloromethane. 1.9 dioxan requires C, 57.30;
H, 6.43; N, 4.66% | -



with tert-butylamne to give the bis tert- butyIREPbAGEMEI\H'eSHEET

Hydr ogenation, foll owed by coupling with z-L- phe g} PyBROP,
"gave the title conpound as a Z-protected deriv t|ve11tn”§“w%s owverted to
the title conmpound by hydrogenation. 15 b.
5-(1S-(3,5-di-tert-butyl am nosul phonyl pheywy| anj ne—ea+bory)
- 2- phenyl et hyl am nocar bonyl) -6- (1-adamantane nethylan1nocarbony|)-indole
M xt ure of regioisoners at positions 5 and 6 20 The tTtteTomotnd was
prepared essgidnlley S 1/ -ekrgdamatt Siee thydaeiriodd¥iionyik) aiashiclio Dé
step a above wa. ed a.s substrate rather than

1S- (3, 5- d|be ényl am nocar bonyl ) -2-phenyl ethyl am ne.
Found: C, 54. 39; H 6. 22 N, 8.07. C[err]H[err]N[err]C{err]S[err] 2 DCM

?df’eﬂ i‘ybwéé)ef B day prgbeie %n%“@%% rafrepies e
6 (4, that 119 2-zaphihalenedigarberylics ephydijider. Ya€18¥$

substrate instead of 2,3- naphthalenedlcarboxyllc anhydrlde.

CJ

Regioisomers were separated by column chromatography (silica
10% methanol and 90% dichloromethane) The less . polar
‘compound was designated the compound of this example *H NMR

10 (4°-DMSO) o6 8.4 (1H, t), 8.1-7.5 (6H, m), 2.9 (2H, 4), 1.9
(3H, s), 1.6 (6H, m), 1.5 (6H, s).

The material was further characterised and tested as the N-
methyl-D-glucamine salt found: C, 61.82; H, 7.74; N, 5.02.
15 C,oH,N,0..1.3 H,0 requires C, 61.96; H, 7.72; N, 4.81%

Example 22 1/2-(1-adamantanemethylaminocarbonyl) -naphthoic
acid Regioisomer 2

20 The more polar regioisomer from the chromatography described
in example 21 was designated the compound of this example.
'H NMR (d4°-DMSO) & 8.3 (1H, t), 8.1-7.5 (6H, m), 2.9 (2H, 4),
1.9 (3H, s), 1.6 (6H, m), 1.5 (6H, s).

25 The material was further characterised and tested as the N-
methyl-D-glucamine salt found: C, 60.93; H, 7.81; N, 5.00.
Cy0H oN,0g.1.75 H,O requires C, 61.05; H, 7.77; N, 4.75%

Example 23 2-(1R- (3,5-dicarboxyphenylaminocarbonyl) -2-
30 phenylethylaminocarbonyl)-3-(l1-adamantanemethyl-
aminocarbonyl) -naphthalene

The compound was prepared essentially as in example 3 except
that 1R- (3,5-dibenzyloxycarbonylphenylaminocarbonyl)-2-
35 phenyl ethylamine was used in step a instead of D-proline
benzyl ester. !NMR (4&°-DMSO) 6 13.3 (2H, s), 10.1 (1H, s),
9.0 (1H, d), 8.7 (3H, m) 8.2 (2H, m), 8.0 (1H, m), 7.9 (1H,
m){ 7.6 (2H, m), 7.4 (1H, s), 7.3 (5H,_m), 4.8 (1H, m), 3.5-



Exanple 96 5- (1S- (3, 5- di - ani nosul phony! phREPLAGEMENT38HEET

car bonyl ) - 2- phenyl et hyl am nocar bonyl ) - 6- ( 1- adanmgn lenelhyl

am nocar bonyl )-indol e M xture of regioisoners a t13‘an|§1¢'%anj The
conpound of exanple 95 (30 ng, 0.36 nmol) was tneat

trifluoroacetic acid (1m) and allowed t@gstir flor lefper at ur e.
The solvent was renpved by evaporation and thergsidue was then azgotroped

with toluene (3 x 1Im). It was then taken up in m), and
t he 75. regi.gughHsom)d that (3eESulhed 1w@s (639! af)ed 1y f(ieH,r at)i.on, washed
with diethyl ether and then dried to yield the title conpound (21 ng),
[err]H NVR (d[err]-DVMBO) [err] 11.8 (1H, br s), 11.4 (2H m, 8.7 (1H m,
8.4-6.5 (16HThe) mate®iblHwas) fuBthel. 6haracterised and tested as the di

N-methyl-D-glucamine salt found: C, 57.02; H, 7.00; N, 5.63.
5 CgH;NO,,. 3.7 H,0. 0.7 dioxan requires C, 57.21; H, 7.27;
N, 5.87%

Example 24 " 5-(18-(3,5-dicarboxyphenylaminocarbonyl) -2-
bheﬁylethylaminocarbonyl)-6—(1—adamantanemethy1amino-
10 carbonyl)-indole

a. 4-Methyl-5-nitro-phthalic acid

The compound was prepared as in Organic Synthesis collected
15 volume 1, p.408 from 4-methyl phthalic anhydrlde and fuming
nitric acid.

b. Dimethyl 4-methyl-5-nitro-phthalate

20 The compound prepared in step a (4.4 g, 20 mmol) was
suspended in methanol (100 ml) and concentrated sulphuric
acid (2 ml) and the resulting suspension was heated under
reflux for 48h. After cooling dichloromethane (100 ml) was
added and the organic layer was washed with saturated sodium

25 hydrogencarbonate solution. The aqueous layer was re-
extracted with dichloromethane (100 ml) and the combined
organic layers were washed with washed with brine and dried.
The solution was filtered and evaporated to yield a white
solid which was purified by recrystallisation £rom hot

30 methanol. The title compound was isolated as white needles
(3.14 g, 62%).

c. Dimethyl 4-(2-N,N-dimethylaminoethylene) -5-nitro-
phthalate

35
The dimethyl ester prepared in step ¢ above (3.14 g, 12.4
mmol) was dissolved in DMF (10 ml) and dimethylformamide
dimethyl acetal (4.43 g, 37.2 mmol) was added. The reaction



5 (4H m. 1.0 (3H m, 1.6 (6H m. 1.5 (6H L ENHANTESRERT

5-(1S-(3,5-ditetrazol yl phenyl am nocar bonyl ) - 2-
(2-fl uorophenyl) et hyl am nocar bonyl ) - 6- ( 1- adangntjanenet hyl -

ami nocar bonyl )-indole 10 This was prepared esderfti all &Uéé‘??fn gxanpl e 84
except that indole-5, 6-dicarboxylic anhyd3o de |wgs used in in gt¢gp b instead
of benzi m dazol e-5, 6-di carboxyl i c anhydride. Aft The anhydri dd opening
step, the m xture of regioisoners 15 fornmed was separated by chdomat ography
(silica 5% muixnote avas It torlGoet hanedh aand t hleemoa blpeedr to egdol soner

taken th Hhe - ' | - t@ane- ARt '
and de?Sf.ec{%%ﬁ??ﬁ%ﬁ%%”@‘éﬁ‘? Pt 27, R (% Y it
s), 8.7 (1H, sblutgian wWas washegl yithHbripe 26 x81l8Q1ml) { )drieq filtexed

7.5-7.0 (6H 4Rg é%%?&%éﬁeé)to41§a9éHtHQ1tf%féz%éh§6ﬁhdnhs b &dt rea

1.5 (6H, , 1.4 (6H, s
( (Q solié (3.70 g, 97%).

d. 5, 6-Dimeﬁhoxycarbonyl—indole

The product of step ¢ (1.50 g) was dissolved in toluene (200
10 ml) and 10% palladium on charcoal (150 mg) was introduced.
The reaction was stirred under an atmosphere of hydrogen at
- room temperature for 1h. The catalyst was removed by
filtration and the solvent by evaporation to leave the title
compound (1.14 g).
15 |
e. Indole-5, 6-dicarboxylic acid

To a stirred solution of the dimethyl ester produced in step

d (1.14 g, 4.9 mmol) in a 5:1 mixture of ethanol:water (12

20 ml) was added solid sodium hydroxide (0.49 g, 12.4 mmol).

| The solution was stirred at a gentle reflux for 3h. The

solution was acidifed on cooling to pH2 with hydrochloric

acid and then evaporated. The residue was azeotroped with

ethanol and then toluene and dried under vacuum. The residue

25 was then extracted with hot acetone (5 x 20 ml) and the

combined extracts were evaporated to leave the title
compound (870 mg) .

f. Indole-5, 6-dicarboxylic acid anhydride

30 )
The product of step e (870 mg) was heated strongly with a
heat gun for 10 minutes under vacuum.'This left the title
compound (800 mg) '

35 g. 6-(l-adamantanemethylaminocarbonyl)-indole-5-carboxylic
acid

The product of step £ (2.61 g, 14 mmol) was dissolved in dry

. a



Exanple 98 6-(1S-(3,5-ditetrazolyl phenyl am WLA&WENES@T
(2-fluorophenyl)ethyl am nocar bonyl ) - 5- (1- ada t anenet hyl -

am nocar bonyl )-i ndol e This was prepared essentilal hy1 dgLiB9&xdndl e 97 except
that the | ess polar regioisoner follow ng anhydri (]e openi ng q 30 used as
substrate for subsequent transformatons.3]err — DNBO) [err]
11.5.(1H,_s), 10.3 (1H s), 8.8 (1H d), 8.6 (2H s), 8.4 (1H Is), 8.3(1H,
t), 7.9 (1H, s), 7.5-7.0 (6H, m, 6.6 (1H, s), 4.8 (1H m, 3.6-2.9 (4H,
m, 1.8 (3HTHP,(50 M])6lnd)triethylEhins . (BRFPmhp|ls 9gnol) was added

5-(18—(3-tr:%ﬂ| ar oa. l,am I ‘= ngcgrb )
- 2- phenyl et l;irﬁwr?od:cg b&na%%%?%ﬁt%?l%%(}%%éﬁg%nét hgl' a%glr%crgp%]d%yl Tl'-l? ndol e
M xture of sqlegiimmsomess shirred at room temperature for 1h.” The
' solution was reduced in volume to ca 30 ml and then
5 partitioned between 2M hydrochloric acid (30 ml) and ethyl

acetate (30 ml). the organic layer was dried, filtered and

evaporated to leave a 3:2 mixture of regioisomers of which
the title compound was the major component.

10 h. 5- (18- (3, 5-dibenzyloxycarbonylphenylaminocarbonyl) -2-
phenylethylaminocarbonyl)-6—(1—adamantanemethylamino—
carbonyl) -indole

The material was made essentially as in example 2 using the

15 mixture of regioisomers isolated in step g above instead of
3- (1-adamantanemethylaminocarbonyl) -2-naphthoic acidand 18-
(3, 5-dibenzyloxycarbonylphenylaminocarbonyl) -2-phenylethyl-
amine (prepared as shown in example 15) instead of L-alanine
methyl ester hydrochloride. This led to a 3:2 mixture of

20 regioisomers which were separated by column chromatography
(silica 10% ethyl acetate and 90% dichloromethane to 20%
ethyl acetate and 80% dichloromethane). The less polar
material was designated the title compound.

25 1i. 5—(1S—&3,S-dicarboxyphenylaminocarbonyl)-2-pheny1ethyl—

aminocarbonyl) -6- (1-adamantanemethylaminocarbonyl) -indole

This was prepared esséntially as in example 3 step b except

that the dibenzyl ester prepared in step h was used as
30 substrate instead of 3-(2R-benzyloxycarbonyl-pyrrolidino-

carbonyl)42—(1—adamantanemethylaminocarbonyl)-naphthalene,

g NMR (d°-DMSO) & 11.5 (1iH, s), 10.2 (1H, s), 8.7 (1H, d),

8.6 (24, s), 8.4 (1H, t), 8.2 (1H, s), 7.7 (1H, s), 7.5 (1H,

s), 7.2 (6H, m), 6.5 (1H, s), 4.8 (1H, m), 3.5 (1H, m), 3.0
35 (3H, m), 1.8 (3H, s), 1.5 (6H, m), 1.4 (6H, s).

The compound was further characterised and tested as the di-

L)



76 positions 5 REELA&I%A 142 SHEET

a.1S-(3-trifluadr acetylan1nosu phonyl phenyl am nocar bonyl ) -

2- phenyl et hyl arffi ne % 1o 96 pr ¢pared in several steps starting with
nitro- benzene-3-sul phonyl chl ¢rijde. This yas converted into the

sul phonam de Jsi armonTa 1 n| benzene? Trfl uoroacetic anhydri de was
used to introche the trifluor etyl group 10 onto the sul phonam de.

Catal ytic hyd o] h tr p kO nay f URChBON y@nd
this naterlal %%i ﬁ éfg&&@gﬁé %a Enyﬁ% ananlge %?I%@‘tﬁé @BEEP #gthod
Rermoval of tha&. B@C gngsz%sH&mmeﬂ tth 158 -Aliotbadetdbd Nol d.-8%% b.
5-(1S- (3,5 -di-tert- butylan1nosu|phonylphenylan1no- car bonyl)

- 2- phenylethylanlnocarbony ) (1- adanantane-

Example 5- (1S (3,5-dicarboxyphenylaminocarbonyl) -2-
5 phenylethylaminocarbonyl) -6-(l-adamantanemethylamino-

carbonyl) -benzimidazole
a; Begzimidazole-s,6-dicarboxylic acid

10 - The compound was prepared from 5,6-dimethylbenzimidazole as
described in J.0rg.Chem. 1987, 52, 2934.

b. Benzimidazole-5,6-dicarboxylic acid anhydride

15 This was prepared essentially as in example 24 step f except
that benzimidazole-5,6-dicarboxylic acid was wused as

substrate instead of indole-5,6,-dicarboxylic acid.

c. 5- (1-adamantanemethylaminocarbonyl) -benzimidazole-6-

20 carboxylic acid

This was prepared essentially as in example 24 step g except
that the product of step b above was used instead of the
product of example 24 step £.

25
d. 5- (18- (3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-
phenylethylaminocarbonyl) -6- (1-adamantanemethylamino-

carbonyl) -benzimidazole

30 This was prepared essentially as in example 24 step h except
that 5-(l-adamantanemethylaminocarbonyl)-benzimidazole-6-
carboxylic acid was used as substrate instead of 6-(1-
adamantanemethylaminocarbonyl) -indole-5-carboxylic acid and



met hyl am nocar bonyl ) -indole M xture of regioisoners at positions 5 and 6 20

The title conpound was prepared essentially as in exanple
that the product of step a above was used as substrate rat
(3, 5-di benzyl oxycar bonyl phenyl - am nocar bonyl ) - 2- phenyl et Hy
NVR (d[err]-DVsO [err] 11.5 25 (1.5H m3 10.5-9.8 (1.5
(14H, m), 6.6 and 6.5 (1H, 2 x s), 4.8 (1H m, 3.5-2.9 (4

AEPEN

EMENT SHEET

[ 1l

H,

am ne L-1954)H

H1

rT) :

19(3H

s), 1.7 (6H,

5- (1S- (3-t et her dleplaplaaeriynnumoetfitdsdners Wil required.
phenyl et hyl am nocar bonyl ) - 6- (1- adamant anemet hyl am no- carbonyl ) -i ndol e Th| S

m, 1.5 (6H m. Exanple 100

was prepared essentially as in exanple 83 except that

i ndol e- 5, 6- diecarsbobdy - (8 ,&cidd canthokyiee nydsamisent b st 2 iph 3%y ketthpek - t han
%In?igo@fa%gfl@i' | C6 G¢hd AN G Lic G e AL LY 11101 AR G 3ReNi ”9

benzi m dazol

step, the mx
5 benzimidazole
This was prepared essentially as in example 24 step i except
that the dibenzyl ester prepared in step d was used as
‘substrate instead of the product of example 24 step h. H
10 NMR (d%-DMSO) 6 10.2 (1H, m), 8.9 (1H, d), 8.7 (2H, s), 8.5

15

20

25

30

35

(1H, t), 8.4 (1H, s), 8.2 (1H, m), 7.9 (1H, br s), 7.3 (7H,
m), 4.7 (1H, m), 3.5 (1H, m), 3.0 (3H, m), 1.8 (3H, s), 1.5
(6H, m), 1.4 (6H, s).

The compéund.was further characterised and tested as the di-
N-methyl-D-glucamine salt. found: C, 55.11; H, 7.09; N,
8.82. C;H,N,0,,. 3.25 H,0 requires C, 55.06; H, 7.02; N,
8.81%

Example 26 6- (18- (3,5-dicarboxyphenylaminocarbonyl) -2-
phenylethylaminocarbonyl) -5-(1-adamantanemethylamino-
carbonyl) -indole '

This was prepared eésentially as in example 24 except that
the more polar dibenzyl ester prepared in step h was used as
substrate in step i instead of the product of example 24
step h. 'H NMR (d°-DMSO) &6 11.5 (1H, s), 10.2 (1H, s), 8.8
(14, 4), 8.6 (2H, s), 8.4 (1H, t), 8.2 (1H, s), 7.9 (1H, s),
7.5 (1H, t), 7.2-7.4 (5H, m), 7.0 (1H, s), 6.6 (1H, s), 4.7
(1H, m), 3.4 and 2.9 (4H, m), 1.8 (3H, s), 1.5 (6H, m), 1.3
(6H, s). '

Example 27 5-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-(2-
fluorophenyl)ethylaminocarbonyl)-6-(1-adamantanemethylamino—
carbonyl) -indole and regioisomer with ~substituents at
positions 5 and 6 reversed

This was prepared essentially as in example 24 except that

Ll



regi oi sonmers fornmed was separated by chromat ograph R@@LAC(EMW mrol
95% di chl or onet hane) and the nore pol ar 77 regi di somer—was taKer tihro
t he subsequent coupling with 1-adanantanenet hyl am ne.j The ggﬂfpggd was
i solated and tested as its anmoniumsalt. 5 Found: [C 64% ; H, 6.91;] N,
18.01. d(derr]Herr]Nerr]derr] .1.5 Hea] O requi | ek _C—64—F+=—H" 6| 46

N, 18.35%, [err]H NWR (d[err]-DMSO) [err] 11.5 (1Hf s), 10.1 (1H, s)| 8
(1H, d), 8.6 (1H, s), 85 (1H, t), 7.9 (1H, d), 7. 742H—s)—7"5 (1H, t)
7.4 -7.2 (7H1389 (3655dibensy]loky@arbdny] ;s pRebvd ahidbanbony 19 (BH240

and
ugh

7

, 1.6 (6H, , 0 . . ]
2118 0o ot ibigrhphdift) ony TN SyadMdeed in step h instead of 1s-

-5- (1- adanantGhePet @jilemayloxycarbonylphenylaminocarbonyl) -2-
phenylethylamine and the mixture of regioisomers formed

5 during this step were not separated. The 18-(3,5-
dibenzyloxy-carbonylphenylaminocarbonyl)-2-(2-
fluorophenyl)ethylamine was prepared essentially as in
example 15 sﬁepé ¢ and 4 except that BOC-L-2-
“fluorophenylalanine was used in step ¢ instead of BOC-L-

10 phenylalanine. *H NMR (d-DMSO) & 11.5 (1H, s), 10.3 and 10.2
(1H, 2 xs), 8.8 (1H, m), 8.7 (2H, s), 8.5 (1H, m), 8.2 (1H,
s), 7.9 and 7.8 (1H, 2 x s), 7.5-7.0 (6H, m), 6.6 and 6.5
(1H, 2 x s), 4.8 (1H, m), 3.4 and 2.9 (4H, m), 1.8 (3H, s),
1.5 (6H, m), 1.3 (6H, s).

15
The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 55.28; H, 7.09; N, 7.41.
CsH. FNGO,,. 3.33 H,0 requires C, 55.22; H, 6.92; N, 7.43%
20

Example 28 5-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-(3-
fluorophenyl) ethylaminocarbonyl) -6- (1-adamantanemethylamino-
carbonyl) -indole and regioisomer with substituents at
positions 5 and 6 reversed
25
This was preparéd essentially as in example 24 except that
18-(3,5-dibenzyloxycarbonyl-phenylaminocarbonyl) -2- (3-
fluorophenyl)ethylamine was used in step h instead of 18-
(3,5-dibenzyloxycarbonylphenylaminocarbonyl)-2-
30 phenylethylamine and the mixture of regioisomers formed
during this step were not separated. The 1S-(3,5-
dibenzyloxy-carbonylphenylaminocarbonyl)-2-(3-

flﬁorophenyl)ethylamine was prepared essentially as in

example 15 steps ¢ and d except that BOC-L-3-
35 fluorophenylalanine was used in step ¢ instead of BOC-L-
phenylalanine. H NMR (d°®-DMSO) 6 11.5 and 11.1 (1H, 2 x s),
10.3 and 10.2 (1H, 2 x s), 8.8 (1H, m), 8.7 (2H, s), 8.4
(1H, m), 8.2 (1H, s), 7.9 and 7.7 (1H, 2 x s), 7.5-7.0 (6H,

*



carbonyl)-indole 15 This was prepared essenti al | ' WSHEE@') except
that the | ess polar regioisoner foll ow ng anhydri B‘g‘? ACE Is¢d as

substrate for subsequent transformations. Found: |C| 64. 73[' I;lg%é,AG
18.07. Cerr]Herr]Nerr]Jerr] .1.5 H[err]Orequires“d gb ALy H,
6.46; N, 18.35% [err]H NWVR (d6-DMSO) 6 13855 (1H,| s), 10.1 (1H .d)
(1H, d), 8.6 (1H, s), 8.4 (1H, t), 7.9 (2H m, 74 7 (1H d), 7.5 S_,JH’ t),
7.4 -7.2 (7TH m, 6.6 (1H, s), 4.8 (1H, m, 3.5-2l9 (4AH—+—+9<€3H s),
1.6 (6H q), n).,5 §6Harg) . 6.7 BB ex 1902, 4.8 (1H, m), 3.4 and 2.

5-(1S-(3-trif )uo_ré)rgata{}gd aulsg)hggyll W’Q&QW@AWAH' emi'nolc.ag b&ﬂy’l )S) )
of

- 2- phenyl et hyl'dni"nocar bonyl ane- ,
met hyl am nocar bonyl ) -i ndol e. M xture regi oi sonmers at positions 5 and 6

30 The compound was further characterised and tested as the di-
5 N-methyl-D-glucamine salt found: C, 55.80; H, 6.84; N, 7.25.
Cg,H, FNgO;,. 2.9 H,0 requires C, 55.59; H, 6.89; N, 7.48%

‘Example 29 5- (1R- (3, 5-dicarboxyphenylaminocarbonyl) -2-

10 phenylethylaminocarbonyl)-6-(1-adamantanemethylamino-
carbonyl) -indole and regioisomer with substituents at
positions 5 and 6 reversed

This was prepared essentially as in example 24 except that

15 1R-(3,5-dibenzyloxycarbonyl-phenylaminocarbonyl) -2+«
phenylethy lamine was used in step h instead of 1S8-(3,5-
dibenzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine
and the mixture of regioisomers formed during this step were
not separated. The 1R- (3,5-dibenzyloxy-carbonylphenylamino-

20 carbonyl) -2-phenylethylamine was prepared essentially as in
example 15 steps ¢ and d except that BOC-D-phenylalanine was
used in step ¢ instead of BOC-L-phenylalanine. 'H NMR (d°%-
DMsSO) & 11.5 (1H, s), 10.3 and 10.2 (1H, 2 x s), 8.8 (1H,
m), 8.7 (2H, s), 8.4 (1H, m), 8.2 (1H, s), 7.9 and 7.7 (1H,

25 2 xs8), 7.5-7.0 (7H, m), 6.6 and 6.5 (1H, 2 x s), 4.7 (1H,
m), 3.4 and 2.9 (4H, m), 1.8 (3H, m), 1.5 (6H, m), 1.3 (6H,
s).

The compound was further characterised and tested as the di-
30 N-methyl-D-glucamine salt found: C, 55.51; H, 7.29; N, 7.34.
Cq,HpoN0,,. 4.1 H,0 requires C, 55.44; H, 7.17; N, 7.46%

Example 30 5-(1S-(3,5-dicarboxyphenylaminocarbonyl) -2- (4-
hydroxyphenyl)ethylaminocarbonyl) -6 - (1-adamantanemethyl-

35 aminocarbonyl)-indole and regioisomer with substituents at
positions 5 and 6 reversed '

This was prepared essentially as in example 24 except that

L3



[REFLACEMENT SHER

This was prepared essentially as in exanpl e.93 except that 3-njtyoanili

ne

was used in the course of step a instead of 3,5-dinitroanilinef Foupd:JuL 1996
.57

61.42; H, 5.58; N, 9.65. C[err]H[err]F[err NerrJJerr]S requifes C,

-

H 5.31; N, 9.70%[err]H NWR (d[err]- O [err] 11.7 (1H TS )
(1H, s), 10.1 and 10.0 (1H, 2 x s), 87(1H m, 8.5 (1H, , B.1 (1H,

4.4
L L.

m.,

~J

(omy 2 T8l (8, § -Rimendyd oty Pendidy (f en%ﬂ%ﬂaﬂoo%?g%agﬁ 0

(3H s), 1. 71ﬁﬁﬂf0xﬁ;phhﬁylo@thﬁhmlﬁﬁampbeuééa in step h instead of 18-

5:(1S- (3, 5-di hydgoxy; %&‘béﬂﬁmyé%@’%éj%%ﬁ%‘?%heRhel”é{!x&'HSS% AB8M) - 2-

- 2- phenyl et hyI afn nocarbonyl

adanmant anenephemtietdydening )andddhe mixtMixeuref regfoiegmersontosmed

positions 5 2Rdi%g this step were not separated. The 18-(3,5-
dibenzyloxy-carbonylphenylaminocarbonyl)-2-(4-hydroky
phenyl)ethylamine was prepared essentially as in example 15
steps ¢ and d except that BOC-L-tyrosine (O-benzyl ether) was
used in step ¢ instead of BOC-L-phenylalanine. and

10 Ppentamethylbenzene and trifluorocacetic acid were used
together to remove both the BOC group and the tyrosinyl
benzyl protection during the course of step d. 'H NMR (d°-
DMSO) 6 11.5 and 11.4 (1H, 2 x s8), 10.3 and 10.2 (1H, 2 x
s), 9.2 (1H, br s), 8.8 (1H, m), 8.7 (2H, s), 8.4 (1H, m),

15 8.2 (1H, s), 7.9 and 7.7 (1H, 2 xs8), 7.5 (1H, m), 7.2 (3H,
m), 6.7 (2H, m), 6.6 and 6.5 (1H, 2 x s), 4.6 (1H, m), 3.4
and 2.9 (4H, m), 2.0 and 1.8 (3H, m), 1.6 (6H, m), 1.4 (6H,
s).

20 The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 53.41; H, 6.95; N, 6.85.
Cs,H,,N0,5. 5.9 H,0 requires C, 53.13; H, 7.19; N, 7.15%

25 Example 31 5-(18-(3,5-dicarboxyphenylaminocarbonyl)-2-(4-
aminophenyl) eth ylaminocarbonyl) -6- (1-adamantanemethylamino-
carbonyl) -indole and regioisomer with substituents at
positions 5 and 6 reversed

.30 This was prepared essentially as in example 24 except that
1S-{3,5-dibenzyloxycarbonyl-phenylaminocarbonyl) -2- (4-
nitroph enyl)ethylamine was used in step h instead of 1S-
(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-
phenylethylamine and the mixture of regioisomers formed

35 during this step were not separaﬁed. The nitro group was
reduced to the amino group during the final deprotection
step. The 18- (3,5-dibenzyloxy-carbonylphenylaminocarbonyl) -
2- (4-nitrophenyl)ethylamine was prepared essentially as in



This was prepared essentially as in exanple 24 exce
1S- (3, 5-di benzyl oxy- N- (net hyl ) am nocar bonyl - phenyl a o-
car bonyl ) - 2- phenyl et hyl am ne was used in step h insfead bt JY. 1996
(3, 5-di benzyl oxycar bonyl phenyl am nocar bonyl ) -2-phenpyll- ethyl am nejapd the
m xture of regioisonmers fornmed during thi337 step wer¢ not separated [e[r]H
NVR (d[err]-DMSO [err] 11.5 (1H, s), 10.1 (1H, s), L8&—Z(1H dd) 8851 (1H,
m, 82 (2H s), 7.9 15 and 7.7 (1H, 2 x s), 7.6-6.5 (9H n), 6.5 (1H, s),
4.7 (1H, ), ekamde/ (16H, stepd. 9d3Hand) 4. 6e(x&|elptrr) thab (@OC+)-4-
Exampl e 104 5-.(1 |t zoJ I ) rbonyl
phenyl et hyl a% (t g(}benﬁ%c%lagu(r% ad% %ﬁe rﬂ 31 fo-* %t%%?b&?ylgoﬁ: ol e
Thi s was premﬂ:&:?las'l.%nmeal IIH HMR| (ﬂ‘emm)e 6911eﬁcéfbH tBax &) phkdhy2 audi ne
- was used in s_Lter_ a(mnstzegd pf % I_yorng |%he,ny(5gl ag ne8 a@?H tlF,e 8.2

r egi oi soners ated” 25 7i'mmedi a pri .
depr ot ect i®n (151,4 sdol Hrrﬁ éﬁdo?ra?o@lféphy? x(§|)I:| §a5 75% (ﬂHethroﬁre$h§a3ié 25%
et hyl ' 2xs), 4.6 (1H, m), 3.2 and 2.8 (4H, m), 1.8 (3H, m), 1.5

(6H, m), 1.4 (6H, s).

REPLACEMENT SHEET

"Thé“compound was further characterised and tested as the

10 mono-N-methyl-D-glucamine salt found: C, 58.32; H, 6.73; N,
9.00. C,HFN0O,,. 3.0 H,0 requires C, 58.30; H, 6.74; N,
9.06%

15 Example 32 5-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-(4-~
1odophenyl)ethylamlnocarbonyl) -6- (1-adamantanemethylamino-
carbonyl) -indole '

a. 3,5-di-t-butyloxycarbonyl-nitrobenzene

20
5-Nitroisophthalic acid (4.22 g, 20 mmol) was suspended in
dichloromethane (80 ml) and concentrated sulphuric acid (1
ml) was added. The solution was stirred and then saturated
with isobutylene gas. The reaction vessel was stoppered and

25 stirred at room temperature overnight. The solution was
filtered and anhydrous potassium carbonate was added to the
filtrate. the solution was filtered and evsaporated and the
residue recrystallised from ethanol to leave the title
.compound as a white solid (2.2 g).

30
b. 3,5Fdi-t—butyloxycarbonyl-aniline

The nitro compound prepared in step a (2.2 g, 6.8 mmol) was
dissolved in a mixture of THF (50 ml) and methanol (50 ml)

35 and 10% palladium on charcoal (100 mg) was added. The
reaction mixture was stirred under an atmosphere of hydrogen
overnight. The catalyst was removed by filtration and the
title compound (1.94 g) isolated by evaporation.



acetate). The |ess polar regioi somer was convqu'i‘ﬁg\(;fEMENﬂf S}{Eﬂbund of this

exanple. [err]H NWVR (d[err]-DVvBO [err] 11.5 - a), s), 8.8
(3H, M, 85 (2H m, 7.7 (1H, s), 7.5 30 (1H, 1 L@_%&(GI—, m, 6.5
(1H s). 4.8 (1H n), 3.5-2.9 (4H m. 1.8 (3H, 1 YU P ol 1.3 (sH,
s). The conpound was further characterisag angd ested as the
nmet hyl - D- gl ucam ne salt 35 Exanple 105

6- (1S-(3,5-ditetrazol yl phenyl am nocar bonyl ) -2
phenyl et hyl awi.noc &-derflucaehi lamddrinoxtysnseineriyil) afisto3 ,GardicriHbutiyildntye-
Lo A s RReBBOA ERRCA LAkt BRI PUATRE (LRLRGSA) R ™ ¢

p0| ar regl 0i SOIer en regi orsoners

FMOC-L-4-iedophenylalanine (3.85 g, 7.5 mmol) and PyBROP

5 (3.5 g, 7.5 mmol) were stirred in a mixture of
dichloromethane (25 ml) and diisopropylethylamine (2.63 ml,
15 mmol) for 5 min. A solution of 3,5-di-t-butyloxycarbonyl-
aniline (1.94 g, 6.6 mmol) in dichloromethane (15 .ml) was
added followed by DMAP (5 mg). The resulting solution was

10 stirred at room temperature overnight. The solution was
washed with 2M hydrochloric acid (2 x 25 ml) and brine (25
ml) dried filtered and evaporated. The residue was
recrystallised from ethanol to leave the title compound as
a white solid (1.91 g).

15 |
d. 8-(3,5-di-t-butyloxycarbonylphenylaminocarbonyl)-2-(4-
iodophenyl)ethylamine

_ The FMOC derivative produced in step ¢ (1.7 g) was dissolved

20 in diethylamine (20 ml) and stirred at room temperature for
2h. The solution was evaporated and then the residue was
purifed by column chromatography (silica 50% dichloromethane
and 50% ethyl acetate) to leave the title compound.

25 e. 5-(18-(3,5-di-t-butyloxycarbonylphenylaminocarbonyl) -2-
(4-iodophenyl) ethylaminocarbonyl) -6- (1-adamantanemethyl-
aminocarbonyl) -indole '

The product of step d (220 mg, 0.35 mmol) and the product of
30 example 24 step g (73 mg, 0.35 mmol) were dissolved in dry
DMF (3 ml) and DCCI (73 mg, 0.35 mmol), HOBT (50 mg, 0.35
mmol) and DMAP (5 mg) were added. The solution was stirred
at room temperature for 4h. The DCU produced was removed by'
filtration and washed with dichloromethane. The filtrate was
35 further diluted with dichloromethane and then washed with 2M
hydrochloric acid (2 x 10 ml), brine (10 ml) and water (10
ml) before being dried (magnesium sulphate) and evaporated
to leave a mixture of regioisomers at positions 5 and 6 of



separated was converted to the title conpound. REH;AGEMBWRSHEEFH- DVBO)
[err] 11.5 (1H, s), 10.4 (1H, s), 8.8 (3H, m,| 85 2H—5m 7.9 (1H, s),
7.5 (1H, t), 7:4-7.0 (6H m, 6.6 (1H s), 4.8 ( 2. 9 (4H, m,
1.8 (3H, s), 1.5°(6H, ), 1.3 (6H, s). The corrpaur;'dmvaé%ﬁg%t er
characterised and tested as the N 10 netzwyl - Ot gl Exianpl e 106
5-(1S-(3,5-di-(cis-4-phenyl -3, 5-di oxacycl o- hekaneoxycar bonyl)

- phenyl am nocar bonyl ) -2-phenyl et hyl am no-

car bonyl ) - 6- theadarilieaneiref .hylhe metnicardomaie) -miemlaolsepalt&t'ﬁlrb kpy aeblodmro f
exanple 24 (1 L. C o] bex ol

(54 ng, 0.% St ")°9r\i€}§rhé’ oldsfida Jebyt a Rl eh e %g& ARG
(69 ny, 0.3 musithbeds taddeayvef @hboﬂ\edsbpommaﬂ'@emrlxasjr@t/\hs Mmpcnml:l 20
over ni ght at fseomfyenperat ure and filtered to renove the DCU t hat had
for med. gwapora on foll owed by col um

f. 5- (18- (3,5-di-carboxyphenylaminocarbonyl) -2- (4-iodo-
phenyl)ethylaminocarbonyl) -6- (l-adamantanemethylamino-
carbonyl) -indole

10 The product of step e (50 mg) was dissolved in TFA (1ml) and
stirred at room temperature for 1h. The solution was
filtered and evaporated and the residue co-evaporated
several times with diethyl ether. The residue was triturated
with ether and the solid filtered off and dried. The title

15 compound was left as a white solid. 'H NMR (d°-DMSO) & 11.5
(18, s), 10.7 (1H, s), 8.8 (1H, d), 8.5 (1H, m), 8.4 (2H,
s), 8.2 (1H, s), 7.7 (3H, s), 7.5 (2H, m), 7.2 (2H, m), 7.0
(1H, s), 6.5 (1H, s), 4.7 (1H, m), 3.4 and 2.9 (4H, m), 1.9
(3H, s), 1.5 (6H, m), 1.3 (6H, s).

20

Example 33 5-(18-(3,5-dipivaloyloxymethyloxycarbonyl-
phenylaminocarbonyl) -2-phenylethylaminocarbonyl) -6- (1-
adamantanemethylaminocarbonyl) -indole

25
The compound of example 24 (331 mg, 0.5 mmol) was dissolved
in DMF (2.5 ml) and cesium carbonate (168 mg, 0.5 mmol) and
pivaloyloxymethyl chloride (0.144 ml, 1.0 mmol) were added.
After 30 min at room temperature the reaction mixture was

30 partitioned between ethyl acetate (30 ml) and 2M
hydrochloric acid (30 ml). The organic layer was washed with
water (3 x 20 ml), dried (magnesium sulphate) and evaporated
to leave a white foam which was purifed by column
chromatography (silica 80% dichloromethane and 20% ethyl

35 acetate) to leave the title compound, found: C, 67.29; H,
6.61; N, 6.28. CgHg,N,0,, requires C, 67.40; H, 6.56; N,
6.29%, 'H NMR (d°-DMSO) & 11.5 (1H, s), 10.3 (1H, s), 8.8
(3H, m), 8.5 (1H, t), 8.2 (1H, s), 7.7 (1H, s), 7.5 (1H, t),



chr omat ogr aphy (silica 50% ethyl acetate
di chl oronet hane) followed by trituration with

title conpound as a colourless solid (36 25 np)
[err] 11.5 (1H, s), 10.4 (1H, s), 8.9 (2H, m, B.
7.8-6.5 (19H, m, 5.7 (2H, s), 5.0 (2H, <0 4.8 (LH_m . -
3.5-2.8 (4H, m, 1.8 (3H, s), 1.5 (6H, q), 1.4 [6H m.
5-(1S- (3, 5-di - (5-1indanol oxycar bonyl ) - phenyl ami |

- 2- phenyl et hyl .&rvihdr af3Fbny)), %62 ((LH, s), 6.5 (1H, s), 6.0 (4H, m), 4.7

adamant anenet - &4{i n@car yb) gi I Thy rigal _pPrep

essential ly A?x%n%gka%ﬁ%eQ%QGb % gg%ég¥)?25?3gﬁ%ﬁdgzélYﬁ%sgﬂgegiﬁﬁétggﬂ of
ci s- 4- phenyl 13,35- (Ififbxaycl ohexanol . Found: C, 73.48; H 6.22; N, 6.17.
CerrJHerr]Nerr]derr] requires C, 73.52 H, 6.19; N, 6.12% [err]H NWR
(dlerr]- Q?BC» [err] 11.5 (1H, s), 10.3 (1H, s), 9.0 (2H, d), 8.5 (1H,

Example 34 5- (18- (3,5-dihydroxyaminocarbonylphenylamino-
carbonyl) -2-phenylethylaminocarbonyl) -6~ (1~adamantanemethyl-
aminocarbonyl) ~indole

10 The compound of example 24 (300 mg, 0.45 mmol) was dissolved
in DMF (5 ml). Pentafluorophenol (184 mg, 1.0 mmol) and DCCI
(206 mg, 1.0 mmol) were introduced and the mixture stirred
at room température for 3h. The solution was filtered and
hydroxylamine hydrochloride (100 mg, 1.4 mmol) and

15 triethylamine (0.2 ml) was added. The solution was stirred
overnight and then evaporated. The material left was
partitioned between ethyl acetate and 2M hydrochloric acid.
The organic layer was dried, filtered and evaporated to
leave a solid which was triturated with several portions of

20 diethyl ether. The white solid left by this procedure was
isolated by filtration and dried. This was then
recrystallised from a 1:1 mixture of hexane and ethyl
acetate to leave the title compound (110 mg). H NMR (d°%-
DMSO) & 11.6 (1H, s), 11.2 (2H, br s), 10.2 (1H, s), 8.8

25 (1H, d), 8.5 (3H, m), 8.0-7.1 (SH, m), 6.5 (1H, s), 4.7 (1H,
m), 3.4 and 2.9 (4H, m), 1.8 (3H, s), 1.6 (6H, m), 1.3 (6H,
s) .

Example 35 5- (18- (3,5~-dimethoxycarbonylphenylamino-
30 carbonyl) -2-phenylethylaminocarbonyl)-6- (1-adamantane-
methylaminocarbonyl) -indole

The compound of example 24 (155 mg, 0.23 mmol) was dissolved
in methanol (5 ml). A 2M hexane solution of trimethylsilyl-
35 diazomethane in hexane (1 ml) was added and left to stir for
30 min. The yellow solution was evaporated and the residue
partitioned between ethyl acetate and water. The aqueous
phase wag extracted with ethyl acetate and the combined



80 t), 8.4 (1H, t), 7.8 (1H, d), 7.7-6.5 (15H , 3.6-2.8
(4H, m, 2.5 (12H, nm), 1.8 (3H, s), 1.5 (6H, ml‘lA(ZEMEETFSHEEE Exanpl e
108 5- (1S- (3, 5-di car boxyphenyl anm nocar bonyl ) - -
phenyl et hyl ani nocar bonyl ) - 6- ( 1- azabi cycl of 2. 2} 2] ok 13lUL 1996
yl met hyl am nocar bonyl ) -i ndol e . 41
5-(1S- (3, 5-di benzyl oxycar bonyl phenyl am nocar bpnyl )-2- 10
phenyl et hyl am nocar bonyl ) -i ndol e- 6- car boxyl i cllacid _Lndal e-5, 6-di car boxylic
aci d anhydri6&g@ha&7@xtﬂadisﬂw§ﬁb @ﬂded (mggne51um sulphate), filtered

1S- (3, 5-di benzyl oxycar bonyl phen on 96

g, 9.8 mol) a\’l(%ir P8§Sg$§dpﬁﬁ ?é;oe i |r¥f:2y%‘iﬁg}fr§}$¥’h kS |errErh%°(z§ﬁd

heat ed at reftlouxldaore 3theri hitibétepmpouhdngoam}bl |&w &6 y@@al Hi né® .461;i N was

formed which I s@l at by fildratéo d theacotoniti ki a

dried to vyi el’d “trie ?"i°1t%f2§d%o o:bn%l f‘é ?M§$ﬁ dM EG 2950} 1 BL59, 2,

5 7.73%, H NMR (CDCl,) H d), 92 (1H, s), 8.7 (2H,
d), 8.4 (1H, t), 7.5 (1H, s), 7.3 (7H, s), 6.7 (1H, 8), 6.4
(2H, m), 5.0 (1H, m), 3.9 (6H, s8), 3.4 and 2.9 (4H, m), 1.9

(3H, s), 1.6 (6H, m), 1.4 (6H, s).

10 Example 36 5- (18- (3,5-dicarboxyphenylaminocarbonyl) -2-
phenylethylaminocarbonyl) -6- (1-adamantanemethylamino-
carbonyl) -N-methyl-indole

a. 5- (18- (3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-
15 phenylethylaminocarbonyl) -6- (1-adamantanemethylamino-
carbonyl) -N-methyl-indole '

5- (18- (3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-phenyl-
ethylaminocarbonYl)-6-(1-adamantanemethylaminocarbonyl)—

20 indole, the title compound of Example 24 step h. (21img,
0.25 mmol) was dissolved in dry THF (1 ml) and dry DMF (0.5
ml) . The reaction mixture Qas stirred under an atmosphere of
‘dry nitrogen and sodium hydride (15 mg, 0.3 mmol) was added.
Hydrogen gas was evolved for about 5 min and then methyl

25 iodide (0.04 ml) was added. The mixture was stirred at room
temperature for 1h, diluted with brine (20 ml) and extracted
with dichloromethane (20 ml). The organic layer was washed
with brine (2 x 20 ml), dried (magnesium sulphate) and
evaporated. The residue was purified by column

30 chromatography (silica 85% dichloromethane and 15% ethyl
acetate) to leave the title compound (90 mg).

b. 5-(18-(3,5-dicarboxyphenylaminocarbonyl) -2-phenylethyl-
amlnocarbonyl) -6-(1-~ adamantanemethylamlnocarbonyl) -N-methyl-
35 indole

This was prepared essentially as in example 3 step b except
that the product of step a above was used as substrate

s .



mainly the regioisoner indicated in the title. REPLAQEMENT_ZLS:HEET quors when
evaporated vyielded maminly the other regioipoper. This was {ngt used
further in this exanple. b. 1 1JUL 1996

5- (1S- (3, 5-di benzyl oxycar bonyl phenyl am nocar bopy| ) - 2-

phenyl et hyl am nocar bonyl) -6- (1-azabicyd&2o [2] 272~ 0Ct=3="2

yl met hyl am nocar bonyl ) -i ndol e This was preparegd essentially as ijn exanpl e

79 step b except that the product of step a above was used Instead of the

product of esaspeadrof StdigRxbenryloxycayboptloy rrodlisdncg-cagponyl) -2~
yl met hyl am ng 1Laahﬁﬁﬂtghelm@@ﬁ%3m9%%%§'i‘) Il?1a.p‘i’rt:halene H NMR 11)

5-(1S- (3, 5-dicar boxyg eny anm nocar bonyl) 2- phenyl et h
(1- azabi cycl BM8O2. 9] 8

am nocar bony
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(4H, m), 1.8 (3H, s), 1.5 (6H, m), 1.4 (6H, s).

The compound was further characterised and tested as.the di-
N-methyl-D-glucamine salt found: C, 59.47; H, 7.24; N, 7.79.
Cs3HuNgO,; requires C, 59.65; H, 6.99; N, 7.88%

Example 37 6- (1S~ (3,5-dicarboxyphenylaminocarbonyl) -2-
phenylethylaminocarbonyl) -5- (1-adamantanemethylamino-
carbonyl) -N-methyl-indole

This was prepared essentially as in example 36 except that
the more polar dibenzyl ester prepared in example 24 step h
was used as substrate in step a instead of 5-(18-(3,5-
dibenzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamino-
carbonyl) -6- (1-adamantanemethylaminocarbonyl) -indole *H NMR
(d®-pmMso) & 10.2 (1H, s), 8.7 (2H, m), 8.4 (1H, t), 8.2 (1H,
s), 7.9 (1H, s), 7.5 (1H, 4), 7.2-7.4 (5H, m), 6.8 (1H, s),
6.6 (1H, 4), 4.7 (1H, m), 3.8 (3H, s8), 3.4 and 2.9 (4H, m),
1.8 (3H, s), 1.5 (6H, m), 1.4 (6H, s).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 56.77; H, 7.22; N, 7.61.

Cs3HoeNgO,, . 3H,0 requires C, 56.77; H, 7.19; N, 7.50%

Example 38 5—(18-(3,5—methoxyaminocarbonylphenylamino-

- carbonyl) -2-phenylethylaminocarbonyl) -6- (1-adamantanemethyl -

aminocarbonyl) -indole and regioisomer with substituents at

positions 5 and 6 reversed

The compound was prepared essentially as in example 24
except that 1S-(3,5-dimethoxycarbonylphenylaminocarbonyl) -2-

phenylethylamine was used in step h instead of 1S—(3,5?

dibenzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine,



81 NVR (d[err]-DVMBO [err] 11.5 (1H, s), 10.1 (RERLAEEMW&HE‘IMH, m,
(1H, M, 7.7-6.5 (9H, M), 4.8 (1H, M, 3.6-2.7 (MOH—M—2—44.58 (6H, .

The conpound was further characterised and teqtgd
met hyl - D- gl ucam ne salt. Found: C, 55.61; H, §.71 qm‘tjg&!#é

8.

C[err]H[err]N[err]CIerr] requires C, 55. 43 H, RQ N_9_29% Exanpl e 109
5-(1S- (3, 5-di car boxyphenyl am nocar bonyl )-2- 1 phenylethylan1nouarbonyl)

-6- (4-hydroxycycl ohexane- nethyl an nocar bonylFy=TTdote—+senrer (unknown

whet her hydr SECIHARYT ieounling qondid kansa m,emtugﬁchrﬁnd)dém)dmyxtlgrem;
This was preppd BsHitd ForheddhPiBYRL & M es@PhotN8bparated. The

4- benzyloxycyclohexanenethylan1ne was-used in step. b |nste d .
(3 dlmethoxycarbonylphenylamlnocarbonyl) -phenylethyl-

5

10

15

20

25

30

35

amine was prepared by hydrogenation of the product of
example 15 steps c¢ followed treatment of the resulting
diacid with QO-methyl-hydroxamic acid hydrochloride in the
presence of PyBROP and diisopropylethylamine. found: C,
61.86; H, 6.70; N, 10.83. C,H,N/O, . 3.15 H,0 requires C,

61.79; H, 6.52; N, 10.81% *H NMR (d°-DMSO) & 11.8 (2H, br s),

11.5 (1H, s), 10.3 and 10.2 (1H, 2 x s), 8.8 (1H, m), 8.5
(34, m), 8.0-7.1 (9H, m), 6.5 (1H, m), 4.7 (1H, m), 3.7 (6H,
2 xs8), 3.6 - 2.7 (4H, m), 1.8 (3H, s8), 1.5 (6H, m), 1.4
(6H, s).

Example 39 5- (18- (3-methoxycarbonyl-5-pivaloyloxymethyloxy-
carbonyl -phenylaminocarbonyl) -2-phenylethylaminocarbonyl) -6-
(1-adamantanemethylaminocarbonyl) -indole and regioisomer
with substituents at positions 5 and 6 reversed

The compound was prepared essentially as in .example 38
except that 18S-(3-methoxycarbonyl-5-
pivaloyloxymethyloxycarbonyl-phenylaminocarbonyl)-2-
phenylethylamine was used in step h instead of 1S-(3,5-
dimethoxycarbonylphenylaminocarbonyl) -2-phenylethylamine.
18- (3-methoxycarbonyl-5-pivaloyloxymethyloxycarbonyl-
phenylaminocarbonyl)-2-phenylethylamine was prepared
essentially as in example 15 step ¢ except that 3-
methoxycarbonyl-5-pivaloyloxymethyloxycarbonyl-aniline was
used as substrate instead of 3,5-dibenzyloxycarbonylaniline.
This in turn was prepared by the treatment of monomethyl-5-

'nitroisophthalate with cesium carbonate and chloromethyl-

pivalate followed by catalytic hydrogenation, found: C,
68.01; H, 6.42; N, 6.84. C,H,N,O, regquires C, 68.34; H,
6.37; N, 7.08% *H NMR (d°-DMSO) & 11.5 (1H, s), 10.3 and 10.2
(1H, 2 x s), 8.8 (3H, m), 8.5 (1H, m), 8.2 (1H, s), 7.9 and
7.7 (1, 2 x s), 7.5-7.0 (7H, m), 6.5 (1H, m), 5.9 (2H, s),
4.7 (1H, m), 3.9 (3H, 8), 3.4 and 2.7 (4H, m), 1.8 (3H, s),
1.5 (6H, m), 1.4 (6H, s), 1.1 (9H, s).

15

2
5



of 1-azabicycl o[ 2. 2. 2] oct - 3-yl nmet hyl am ne and qﬂﬁq i B@ENHWSHEBT | somer s
were separated but not assigned at the end of |s upg%5%“0 ess—pql ar i soner

being used in this exanple, [err]H 20 NVR (d[efrr] - [ ]_1C.3 (1H, s),
8.7 (3H m, 85 (1H t), 82 (1H m, 7.7 (1H s)ﬁwfﬁbmfﬁéé H{ m, 6.5
(1H, s), 4.8 (1H m, 3.7-2.7 (5H m, 245 and 1.4 (9H m . THe jconpound
was further characterised and tested as the di} 25 N nethyl-D gljucam ne

salt. Found. C, 53.29; H, 7.02; N, _8.12. C[err}HLe;;t?@e;;t;Lepn]u3.1 H20
requires C;E§%ﬂ§g$4$9 ?-03S-N3 -merhoxyeampoaylts - carboxy-phenylamino-
5-(1S- (3, 5- dachohpXy pheashdifldtfakEkahbchrBonyl) -6- ( l-adamantanemethyl-
phenylethylaninocargon¥hl:6- 4-hydrEXécyclQhexanenethyl-bgo_ . )
am nocar bon§HEPHRAGPENY L 5iBfode| BRRNSRELRAEPREE MydboB) Fratpenssciad or
trans to thposithghanbnandr bopglegsedp) This was prepared essentially as in
exanpl e 109 except that the nore polar isomer isolated in step b was used
as 35 substrate in step c instead of the | ess polar material. [err]H NMR

(d[ er r] - DvBOre[ eonpol®? ¢fi Hexejple. B 3K30A) mP. SwdHrrepted 2with a

saturated solution of ammonia in wmethanol (20 ml). The

solution was stirred for 1h and on evaporation the residue

was ‘"purified by column chromatography (silica 95%
10 dichloromethane and 5% methanol) to leave the title compound

(52 mg), H NMR (d°-DMSO) & 11.5 (1H, s), 10.3 and 10.2 (1H,

2xs), 8.8 (1H, m), 8.6 (2H, m), 8.5 (1H, m), 8.2 (1H, s),

7.9 and 7.7 (1H, 2 x 8), 7.5-7.0 (7H, m), 6.7 (1H, s), 4.7

(1H, m), 3.8 (3H, s), 3.4 and 2.7 (4H, m), 1.8 (3H, s), 1.5
15 (6H, m), 1.4 (6H, s).

The compound was further characterised and tested as the N-
methyl-D-glucamine salt found: C, 60.71; H, 6.96; N, 7.89.
CaHssNs0y, . 2H,0 requires C, 60.85; H, 6.77; N, 7.71%

. 20
Example 41 5-(1s- (3, 5-dicarboxyphenylaminocarbonyl) -2-
phenylethylaminocarbonyl) -6- (1-adamantanemethyl-N -methyl-
aminocarbonyl) -indole and regioisomer with substituents at
positions 5 and 6 reversed

25 |
The material was prepared essentially as in example 24
except that N-methyl-1-adamantanemethylamine was used in
step g instead of 1l-adamantanemethylamine and that the
regioisomers were not separated at the end of step h, 'H NMR

30 (d°-DMSO) 6 11.5 and 11.3 (1H, 2 x s), 10.3 and 10.2 (1H, 2
x s), 8.7 (1H, m), 8.6 (2H, m), 8.5 (1H, m), 8.2 (1H, &),
7.9 and 7.8 (1H, 2 x s), 7.5-7.0 (7H, m), 6.5 (1H, m), 4.7
(1H, m), 3.2 (4H, m), 2.7 (3H, m), 1.8 (3H, s), 1.5 (12H,
m) .

35 .
The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 59.76; H, 7.04; N, 7.68.
Cs3H,,N¢O;, requires C, 59.65; H, 6.99; N, 7.88% :



(1H m, 7.7 (1H, s), 7.5 (1H, t), 7.4-7.2 (7|REPMCEMEN’[(3]{EE’§

m, 3.5-3.0 (5H, nm, 1.7-2.0 (9H, m. 82 Th¢ ¢ompourd—was—t
characterised and tested as the di- N-nethyl-D{gluc
RT3
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positions 5 and 6 reversed

The material was prepared essentially &ds in example 24
except that cycloheptanemethylamine was used in step g
instead of 1-adamantanemethylamine and that the regioisomers

‘Wwere not separated at the end of step h, 'H NMR (d-DMSO) &

11.5 (1H, s), 10.3 and 10.2 (1H, 2 x s), 8.7 (3H, m), 8.5
(1H, m), 8.2 (1H, s), 7.8 and 7.6 (1H, 2 x s8), 7.5-7.0 (7H,
m), 6.5 (1H, m), 4.7 (1H, m), 3.2-2.7 (4H, m), 1.7-1.0 (13H,

m) .

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 54.09; H, 7.17; N, 7.41.
CuoHqoNO;; .4 .3H,0 requires C, 53.85; H, 7.25; N, 7.69%

Example 43 5- (1S- (3, 5-diaminophenylaminocarbonyl) -2-phenyl-
ethylaminocarbonyl)-6-(1-adamantanemethyl-u-methylamino?
carbonyl) -indole and regioisomer with substituents at
positions 5 and 6 reversed

a. ﬁ-tert—butyloxycarbonyl-1S-(3,5—dinitrophenylamino~
carbonyl) -2-phenylethylamine

3,5-Dinitroaniline = (3.44g, 18.7 mmol) and BOC-L-
phenylalanine methyl ester (5.24 g, 18.7 mmol) were
dissolved in 1,2-dichloroethane (50 ml) and cooled to -10°

Trimethylaluminium (3.6 ml, 37.4 mmol) was added and the
mixture was allowed to warm to room temperature and stirred
for 10d4. 2M sodium hydroxide solution (20 ml) was added and
the reaction mixture filtered through celite, washed with
brine and treated with three aliquots of magnesium sulphate,
charcoal and celite. After evaporation, the residual
material was chromatographed (silica gradient 5-10% ethyl
acetate and dichloromethane) and recrystallised from a
mixture of dichloromethane and hexane to leave the title

L3



acetyl group selectively. Catal ytic hydrogenation,
with hot acetic acid gave the benzi m dazol e skel eton. Sap
foll owed by anhydride formati on by heating of the diacid

conmpound. b.

foIIomed_lS by treatnent

b

5- (1S- (3, 5-di benzyl oxycar bonyl phenyl am nocdr | Onyl) Z-— 20

phenyl et hyl am nocar bonyl ) - 2- et hyl - benzi gigdazol e- 6- car boxylli g LT TS

was prepared essentially as in exanple 108 step a except that he product
of step a above was used as 25 substrate instead of indol g- 3, 6-dicarbexy

aci d anhydri demp®hedi ssl at palei yeldow wadithd puP@gtar boxyllic acid. c.

5- (1S- (3, 5-di benzyl oxycar bonyl phenyl am nocar bonyl ) - 2-
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indole and regioisomer w1th substltuents at positions 5 and
6 reversed

The material was prepared essentially as in example 24
éxcept that the product of step a above was used in step h
after the BOC group had been removed with trifluoroacetic
acid, instead of 18- (3,5-dibenzyloxycarbonylphenylamino-
carbonyl) -2-phenylethylamine and the mixture of regioisomers
formed during this step were not separated. The amine groups
were formed by the final hydrogenation step, 'H NMR (d°-DMSO)
6 11.5 (1H, 2xs), 9.4 (1H, d), 8.5 (1H, d4d), 8.3 (1H, m),
7.8-6.5 (9H, m), 6.4 (2H, dd), 5.6 (1H, d), 4.7 (1H, m), 4.6
4H, br s), 3.0-2.8 (4H, m), 2.7 (3H, m), 1.9 (3H, m), 1.6
(6H, m), 1.5 (6H, m).

The compound was further characterised and tested as the di
hydrochloride salt found: C, 54.90; H, 6.63; N, 10.88..
CagH2CL,NO, .6H,0 requires C, 55.18; H, 6.92; N, 10.73%

Example 44 5- (18- (3, 5-dicarboxyphenylaminocarbonyl) -2-
phenylethylaminocarbonyl) -6- (1-adamantanemethylamino-
carbonyl) -N-acetyl-indole

The unseparated mixture of diastereomers isolated at the end
of example .24 step h (251 mg, 0.3 mmol) was dissolved in DMF
(0.5 ml) and 60% sodium hydride (14 mg, 0.36 mmol) was
added. This was accompanied with effervescence. To the
yellow solution was added acetyl chloride (0.026 ml, 0.36
mmol) and the mixture was stirred for 2h at RT. A few drops
of water were introduced before the whole reaction mixture
was poured into water (0.5 ml). The aqueous mixture was
extracted with diethyl ether (5 x 5ml) and the combined
organic layers dried (magnesium sulphate). The product was
finally purifed by column chromatography ( silica 10% ethyl

‘A
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35 d. 5-(1S-(3,5-dicarboxyphenyl am nocar bonyl)
am nocar bonyl ) - 6- ( 1- adamant anenet hyl am nocar bo
83 This was prepared essentially as in exanple
product of step c¢c above was used as substrate
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Huct of
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s), 8.55 (1H, t), 8.2 (1H, s), ¥.8 (1H, br s), 7.4 (5H,

m,

4.8 (1H, m, 3.5 (1H m, 3.0 (3H~T, 2.5 (30 3, 1.8 (3H,

Wi flemtveethehdibenzyl ssskemnd

title compound by hydrogenation essentially as described in

example 3 step b. H NMR (d°-DMSO) &6 13.3 (2H, br s), 10.2
(1H, 2 x s), 8.9 (1H, m), 8.6 (3H, m), 8.1 (1H, s), 8.1-7.9
(2H, m), 7.4-7.1 (6H, m), 6.8 (1H, m), 4.7 (1H, m), 3.4-2.9
(4, m), 2.7 (3H, 2.x 8), 1.9 (3H, m), 1.6 (6H, m), 1.5 (6H,

m) .

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 56.96; H, 7.11; N, 7.44.
CeoH;NO, .2.6H,0 requires C, 56.79; H, 6.99; N, 7.36%

Example 45 5—(18-(3,5—dicarboxyphenylaminocarbonyl)—2-
phenylethylaminocarbonyl) -6- (1-adamantanemethylamino-
carbonyl) -N-phenylsulphonyl-indole

The material was prepared essentially as in example 44
except that phenylsulphonyl chloride was used instead of
acetyl choride, *H NMR (d°-DMSO) & 13.3 (2H, br s), 10.1 (1H,
2 xs8), 9.2 and 8.9 (1H, 2 x d), 8.7-8.6 (3H, m), 8.2 (2H,

s), 8.0 (2H, m), 7.9-7.1 (10H, m), 6.9 (1H, m), 4.7 (1H, m),

3.5-2.9 (4H, m), 1.9 (3H,, m), 1.6 (6H, m), 1.5 (6H, m).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 55.23; H, 6.88; N, 6.72.
CseH1NgO1,S.4 . 0H,0 requires C, 56.07; H, 6.69; N, 6.64%

Example 46 5- (18- (3,5-dicarboxyphenylaminocarbonyl) -2-
phenylethylaminocarbonyl) -6-(2,2-dimethylpropylamino-
carbonyl) -indole and regioisomer with substituents at
positions 5 and 6 reversed

The material was prepared esseﬁtially as in example 24
except that 2,2-dimethyl-propylamine was used in step g
instead of l-adamantanemethylamine and that the regioisomers
were not separated at the end of step h, H NMR (d¢-DMSO) &
11.5 (1H, s), '10.3 and 10.2  (1H, 2 x s8), 8.7 (3H, m), 8.5

-



8.62. (Jerr]Herr]Nerr]Jerr].3 Herr]Orequir LAA@I\&ENIIS}EE& N,
8. 74% Exanpl e 112 5-(1S- (3, 5-di car boxyphenyl ajm hocar bonyl ) - 2-
phenyl et hyl am nocar bonyl ) - 4- ( 1- adamant anenet hyl ajn ho+4 13UL 1996
carbonyl ) -benzi m dazol e. Regioisomer 1 (assignhnent of regioilsqmer
uncertain) a. Benzi m dazol e-4, 5-di carboxwylg ¢ aci mhydrTde—20—THi s was
prepared essentially as in exarrpl e 111 step a exgept that
3, 4- di et hoxycar bonyl - 2-nitroaniline was used, |nstead of
3, 4- di et hoxyaar, bedy| 862ni(lHpas) |, i Mesaandf dr Titt1lHci 2 e ustd+hsd el of
acetic acid i thecc e of f0 on of 1h e ri

3, 4- di net hoxygar %onylcvi%e 5‘2 n:;t ?gg%il{r ﬁ'\g vv%sslgo?a %(I:I a@ga m)8r e(gnI%I'nosr)
pr oduct durlng t he course of the hydrogenatlon described in exanple 111

step a. b. cg&@oﬁﬁ SWQéCﬁE Phany Cﬁé)%’a)&l ):e%ted as the di-

phenyl et hyl am nocar - (1- adamant anerret énam no-

car bonyl )-%e&mﬂté@ﬂcl%gﬂmcsﬁ% prépafeund s ent33a1dly §3 dedéiiPefiG8-
exanple 111 ¢, B, N.O,, .3.5H,0 requires C, 53.19; H, 7.09; N, 8.09%

Example 47 5- (18- (3, 5-dicarboxyphenylaminocarbonyl) -
‘ethylaminocarbonyl) -6- (1-adamantanemethylaminocarbonyl) -
10 indole

The material was prepared essentially as in example 24
except that 18- (3,5-dibenzyloxycarbonylphenylaminocarbonyl) -
ethylamine was used in step h instead of 1S-(3,5-dibenzyl-

15 oxycarbonylphenylaminocarbonyl)-2-phenylethylamine. The less
polar regioisomer after this step was taken through to the
title compound by hydrogenation. The 18-(3,5-
dibenzyloxycarbonylphenylaminocarbonyl) -ethylamine was
prepared essentially as in example 15 steps ¢ and d except

20 that BOC-L-alanine was used in step c instead of BOC-L-
phenylalanine. *H NMR (d°-DMSO) & 11.5 (1H, s), 10.1 (1H, s),
8.7 (34, m), 8.5 (1H, m), 8.2 (1H, s), 7.7 (1H, s), 7.6 (1H,
s), 7.5 (1H, s), 6.5 (1H, s), 4.5 (1H, m), 2.9 (2H, m), 1.8
(3H, s), 1.5 (15H, m).

25 _
The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 53.04; H, 7.26; N, 8.05.
CueHesNeO,, .3.6H,0 requires C, 53.05; H, 7.27; N, 8.06%

30 Example 48 6-(1S- (3, 5-dicarboxyphenylaminocarbonyl) -
ethylaminocarbonyl) -5- (1-adamantanemethylaminocarbonyl) -
indole

The material was prepared essentially as in example 47
35 except that the more polar regioisomer after this step was
taken through to the title compound by hydrogenation, H NMR
(d°-pMso) 6 11.5 (1H, s), 10.2 (1H, s), 8.7 (3H, m), 8.4
(1H, m), 8.2 (1H, s), 7.9 (14, s), 7.5 (2H, m), 6.6 (1H, s),

‘.



steps b to d except that benzim dazol e-4, 5-di car ACEMENT SHBBIr i de was
used in step b instead of benzi m dazol e-5, 6- 35 - ' I d
anhydride. The two regi oi soners formed during the |couyr f9§ ede {reacti ons
were separated at the end of step ¢ by colum chy Eﬁygﬁ& % ijl ijca 5%
met hanol and 95% di chl oronet hane) wth thg | ess |polar_regioi sondr 84
bei ng taken through and designated as the conpound of this exanplg. [err]H
NVR (d[err]-DVsO [err] 13.0 (1H, br s), 10.5 ( , 8.2
(1H s), 7.94751 (A"}, m)),, 2.8 €2H,Hm)) 1.4 8(3(Hl,Hs)rr) 1.3 6(1$}D, (mtl)H m, 1.9
(3H, s), 1.6 (12H, m. 5 The conpound was further characterised and tested
as the di- N-nethyl-Dglucamne salt. Found: C, 55.29; H 6.98; N, o
The compound was further characterised and tested as the di-

N-methyl-D-glucamine salt found: C, 56.32; H, 7.27; N, 8.42.
5 C,HeNeO,, requires C, 56.55; H, 7.02; N, 8.60%

Example 49 5-(18-(trans 3,4—diméthoxycarbonylpyrrolidino-

carbonyl) -2-phenylethylaminocarbonyl) -6- (1 -adamantanemethyl -

'émfﬁocarbonyl)-indole and regioisomer with substituents at
10 positions 5 and 6 reversed

The material was prepared essentially as in example 24
except that 1sS-(trans 3,4-dimethoxy-
carbonylpyrrolidinocarbonyl) -2-phenylethylamine was used in
15 step h instead of 1S—(3,5-dibenzyioxycarbonylphenylamino-
carbonyl) -2-phenylethyl amine. The mixture of regioisomers
‘'was not separated and no hydrogenation was performed as a
final step as no deprotection was required. 'H NMR (d°-DMSO)
o 11.4 (1H, m), 9.9 (0.5H, m), 8.6 (0.5H, m), 8.2 (1H, m),
20 7.7-7.1 (8H, m), 6.5 (1H, m), 4.8 and 4.6 (1H, 2 xm), 3.6
(6H s), 3.2 -2.9 (8H, m), 1.9 (3H, s), 1.8 (2H, t), 1.5 (éH,

m), 1.4 (6H, m).

Example 50 5-(1S-(trans 3,4—dicarboxypyrrolidinocarbonyl)—
25 2-phenylethylaminocarbonyl) -6-(l-adamantanemethylamino-
' carbonyl) -indole and regioisomer with substituents at
positions 5 and 6 reversed

The material of example 49 (200 mg, 0.3 mmol) was dissolved

30 in a 1:1 mixture of methanol and water (10 ml) and lithium
hydroxide (28 mg, 0.6 mmol) was added. The temperature of
the reaction vessel was raised to 80° for two minutes and on
cooling the reaction mixture was evaporated and acidified to
pH3 with 2M hydrochloric acid. The precipitated material was .

35 filtered and dried to leave the title compound (44 mg), H
NMR (d°-DMSO) & 12.7 (2H, br s), 11.4 (1H, m), 8.6 (1H, m),
8.2 (1H, m), 7.7-7.1 (8H, m), 6.5 (1H, m), 4.8 (1H, m), 3.2
-2.9 (8H, m), 1.9 (5H, m), 1.5 (6H, m), 1.4 (6H, s).



8. 93. qawH{aﬂNwH]qaﬂ SWeHM)mmumsmy

8.85% 10 Exanple 113 4- (1S- (3, 5-di carboxyphe d%?ﬁ%%@??g
phenyl et hyl am nocar bonyl ) - 5- (1- adamant anenet hyl a
car bonyl ) -benzi m dazol e. Regioisoner 2 (assig msnt i1 %#U"éa?é)l g0
uncertain) 15 The material was preparedsessenti gl lly_as in exanplie|112
except that the nore polar regioisonmer isolated gfter chromatography
used in the final deprotection step, [err]H NWR :

(2H, br s), THe campbwnd wakHfurghersyhagagténised)and tegtgd as the dl(-lH
br s), 7.4 (I&Hn%f'?(x%h%n?f&imﬁ%ﬁI % n(leC LY §76ﬁ1h’ f@ N3 g.03H m,

1.9 (3H s) e cohpound Wwas' further

char act er i se@sHnlfcPps reduisresnh& . dis8 I%‘lrfethyW- B3gl Nea®i-A%sal t. Found: C
56.22; H 7.00; N, 25 9.03. C[err]H[err]N[err]C{err] 2 Herr]Orequires C,
56.18 H, 6.93; N, _8.99% Exanpl e

5-(1S- (3, B- dEééﬁBbﬁypﬁbnyla%fﬁ%@aK%oﬁyﬁ}c?rboxyphenylamlnocarb°nyl) -2-

phenyl et hyl aghaagaianyl ambnocbadssRplanerethyhdamant anemethylamino-

carbonyl) -carbazole
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This was prepared essentially as in example 24 except that

10 the dimethyl ester of carbazole-2,3-dicarboxylic acid was
used in step e instead of the dimethyl ester of indole-5,6-
dicarboxylic acid. The carbazole substrate was made as in
J.Chem.Res, 1990, 1919. 'H NMR (d°-DMSO) & 13.2 (2H, br s),
11.6 (1H, s), 10.2 (1H, s), 8.8 (1H, d), 8.7 (2H, s), 8.6

15 (1H, t), 8.2 (1H, s), 8.0 (1H, d), 7.7 (1H, s), 7.6 (1H, t),
7.5-7.3 (74, m), 7.2 (1H, t), 4.8 (1H, m), 3.4 and 3.0 (4H,
m), 1.9 (3H, s), 1.5 (6H, m), 1.4 (6H, s).

Example 52 2- (18- (3,5-dicarboxyphenylaminocarbonyl) -2~
20 phenylethylaminocarbonyl)-3-(l1-adamantanemethylamino-
carbonyl) -carbazole

This was prepared essentially as in example 26 except that

the dimethyl ester of cafbazole-z,3—dicarboxylic acid was
25  used in step e instead of the dimethyl ester of indole-5,6-

dicarboxylic acid. The carbazole substrate was made as in

J.Chem.Res, 1990, 1919. *H NMR (4°-DMSO) & 11.7 (1H, s), 10.3

(1H, s), 9.0 (1H, 4), 8.7 (2H, s), 8.5 (1H, t), 8.2 (1H, m),

7.9 (1H, s), 7.6-7.3 (8H, m), 7.0 (1H, s), 4.8 (1H, m), 2.8
30 and 2.5 (4H, m), 1.9 (3H, s), 1.5 {(6H, m), 1.3 (6H, s).

Example 53 3-(18-(3,5-dicarboxyphenylaminocarbonyl) -2-

phenylethylaminocarbonyl) -2- (1-adamantanemethylamino-

carbonyl) -5, 7-diacetoxy-naphthalene, arbitrary assignment of
35 regioisomers at positions 2 and 3.

~ This was prepared essentially as in example 24 except that
5,7-diacetoxy-naphthalene-2,3-dicarboxylic acid anhydride



car bonyl ) - 2-

n- but yl benzi m dazol e 30 This was prwﬁ-&ﬁj@@m’nt&@m as in

exanpl e 111 except that n-pentanoic acid was usled In step a ingtdad of

acetic acid,

[err]H NVR (d[err]-DVMSO) [err] 13.00 |(3H,10UL 19962 |(EH, s),

(1H, d), 8.7 (2H, s), 8.5 (1H, t), 8.2 (1H, s),| 78 (1H, br s),} 4.3 35
(5H, m, 7.0 (1H, s), 4.8 (1H m, 3.5-2.54 (6H} M J.O-J.S\J.9|', n,
(3H, t). The conmpound was further characterised and tested as thd di-
N- net hyl - D-gl ucam ne salt. Found: C, 57.39; H, 62; N, 8.59.

Clerr]H err] Maar nds@derin] .<te ef riBueqliofes o - 5% +4i daldiox i 8. 5604
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steps from naphthalene-2,3- dlcarboxyllc acid. *H NMR (4°-
acetone) 6 10.2 (1H, s), 9.0 (2H, s), 8.6-8.1 (3H, m), 7.6-
7.1 (9H, m), 5.0 (1H, m), 3.2 (4H, m), 2.4 (6H, dd), 1.8
(3H, s), 1.6 (12H, m).

The compound was further characterised and tested as-the di-

'ﬂ-ﬁéthyl-D—glucamine salt found: C, 55.31; H, 6.62; N, 5.64.

CsH,7N:0,, .4.1 H,0 requires C, 55.54; H, 6.85; N, 5.58%

Example 54 2- (18- (3,5-dicarboxyphenylaminocarbonyl) -2-
phenylethylaminocarbonyl)-3- (1-adamantanemethylamino-
carbonyl) -5, 7-diacetoxy-naphthalene, arbitraryassignment of
regioisomers at positions. 2 and 3.

This was prepared essentially as in example 26 except that
5,7-diacetoxy-naphthalene-2,3-dicarboxylic acid anhydride
was used in step f instead of indole-5,6-dicarboxylic acid
anhydride. The naphthalene substrate was made in several
steps from naphthalene-2,3-dicarboxylic acid. *H NMR (d¢-
acetone) & 10.2 (1H, s), 9.0 (2H, s), 8.6-8.1 (3H, m), 7.6-
7.1 (9H, m), 5.0 (1H, m), 3.2 (4H, m), 2.4 (6H, m), 1.8 (3H,
s), 1.6 (12H, m).

The compound was further characterised and tested as the
di-N-methyl-D-glucamine salt found: C, 53.14; H, 6.75; N,
5.61. CgH,,N;O,, .6.9 H,O requires C, 53.40 H, 7.02; N, 5.40%

Example 655 3—(1S-(3,5-diCarbéxyphenylaminocarbonyl)—2-
phenylethylaminocarbonyl)-2-(1—adamantanemethylamino—
carbonyl) -5-nitronaphthalene and its regioisomer with groups
at positions 2 and 3 reversed. '

8.

0.

This was prepared essentially as in example 24 except that

5-nitronaphthalene-2,3-dicarboxylic acid anhydride was used
in step f instead of indole45,6-dicarboxylic acid anhydride
and no attempt was made to separate the regioisomers in step

Y
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carbonyl ) - 5- am nonapht hal ene. Regi oi'soner 1 (re RBBMGEM@NI SHEErfal gned)
t

Thi's was prepared essentially as in exarrpl e 24 ekcept

t hat 5-ni tronapht hal ene- 2, 3-di car boxyl i c acild an,ﬂ “[H ?gga uped as
substrate instead of indole-5,6- dicarboxylic a¢ig¢ ahhy l1‘ . The| |l ess

pol ar regioisoner isolated at the penultigmte sfta prepare the

compound of this exanple. The final deprotectiop also served 15 [o reduce
the nitro group, [err]H NVR{(d[err]-DVBO) [erir] —5—(2+t—r—sr—10. 2 (1H,
s), 8.8 (1H, hl)Thes. Ii‘ajg(lﬂ'l-]halcéne SGubdtititd )was8.tadd Hn Bevdrdl 6sBepd Ofkom) ,

5.7 (2H, br _ (A 5 O.The

conmpound wasiiat})}fth e]"E!ar 2 S sec]:?o% y%égada %’n &eo‘l?rét dk183 of% _

N- et hyl - D-gldjld'%ﬂnZ‘LéL saster Foitdrout, BEIeotich PL14he nytng. group was

C[err]H[err] r @) HEEES § 14 7. 38%

Exanpl e 116 égégi]uéiééé %bxf%he%?ﬁan?nocar gn? n%E ég enyI 10% :

et hyl ani no%ar l@(ﬂ?namenﬂﬁmma oggLic acid as a source of
hydrogen. *H NMR (d°-DMSO) & 10.2 (1H, 2 x s), 9.0 and 8.8
(1H, 2 xd), 8.6-8.0 (4H, m), 7.6-7.1 (10H, m), 4.7 (1H, m),
3.2 (4H, m), 1.8 (3H, s), 1.5 (12H, m).

10 The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 51.97; H, 6.70; N, 6.12.
CgHpoNO;p .3.5 H,0. 3.5 HCOOH requires C, 51.80; H, 6.50; N,
6.30%

15 Example 56 3- (18- (3,5-dicarboxyphenylaminocarbonyl) -2-
phenylethylaminocarbonyl) -2- (1-adamantanemethylamino-
carbonyl) -1-phenylnaphthalene and its regioisomer with
groups at positions 2 and 3 reversed. '

20 This was prepared essentially as in example 24 except that
l-phenylnaphthalene-2,3-dicarboxylic acid anhydride was used
in step f instead of indole-5,6-dicarboxylic acid anhydride
and no attempt was made to separate the regioisomers in step
h. The naphthalene substrate was made from 2-phenylpropiolic

25 acid as described in J.Het.Chem., 1974, 11(5), 687-90. 'H
NMR (d°-DMSO) & 10.1 (1H, s), 9.8 (1H, d), 9.4 (2H, s), 8.2
(1H, s), 8.0-7.0 (16H, m), 4.8 (1H, m), 3.1 (2H, m), 2.4
(2H, m), 1.6 (3H, s), 1.4 (6H, m), 0.9 (6H, s).

30 The compound was further characterised and tested as the N-
methyl-D-glucamine salt found: C, 65.46; H, 6.89; N, 5.41.
Cg3HeoN,01, -1.7 H,0 requires C, 65.23; H, 6.55; N, 5.74%

Example 57 3- (18- (3,5-dicarboxyphenylaminocarbonyl) -2~
35 phenylethylaminocarbonyl)-2-(l1-adamantanemethylamino-
carbonyl)-1,2,3,4~-tetrahydroisoquinoline

a.-N-tert-butyloxycarbonyl-3-(1S-(3,5-dibenzyloxycarbonyl -



car bonyl ) - 5- am nonapht hal ene. Regi oi somer 2 REPHK@ENEEHR&HEE@henistry

to exanple 115) This was prepared essentially a
30 the nore polar regioi sonmer was taken throug
(d[err]-DVvsO [err] 13.5 (2H, br s), 10.2 (1H,

s), 8.4 (2H,
(4H, m, 1.8 -1.5 (15H, m.

A CAaup.c 115 e
" ek 150
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urv o U

m, 8.2-6.8 (10H, m), 5.9 (&3 br

tested as the di- N-nethyl-Dglucanine salt. re-—C—61-21—H~47. 26; N,

6.76. C err] Iﬁﬂmnﬂﬂ‘s[mnddﬁ{ﬂmﬂyh)&%[;ﬂmﬂﬂeﬁmlamsn&a&bo&ym 17 538 N -

6. 67%
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car bonyl ) - benzi m dazol e '
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(+) -N-tert-butyloxycarbonyl-1, 2,3, 4-tetrahydroisoquinoline-
3- carboxylic acid (831 mg, 3 mmol) was suspended in
dichloromethane (30 ml) and diisopropylethylamine (1.56 ml,
9 mmol) and PyBOP (500 mg, 3 mmol) was added. After stirring
for 5 min, 1S-(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -

2-phenylethylamine (prepared as indicated in example 15)

(1.52 g, 3 mmol) was added. After stirring the mixture for
2h the organic solution was washed with 5% potassium
hydrogensulphate solution (30 ml) and brine (30 ml) and
dried over magnesium sulphate. The organic solution was
filtered and evaporated to leave a gum that was purified by
column chromatography (silica dichloromethane 85% and ethyl
acetate 15%) to leave the title compound (1.87 g).

b. 3-(1S—(3,5-dibenzyloxycarbonylphenylaminocarbonyl)—25
phenylethylaminocarbonyl) -1, 2,3,4-tetrahydroisoquinoline

The product of step a (1.87 g) was treated with
trifluorocacetic acid ( 20 ml) for 20 min. After evaporation
the material was partitioned Dbetween 5% sodium
hydrogencarbonate solution and ethyl acetate. The insoluble
white solid formed was filtered off and dried in wvacuo
(0.92g) .

c. 3-(18-(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-
phenylethylaminocarbonyl) -2~ (1-adamantanemethylamino-
carbonyl) -1,2,3,4-tetrahydroisoquinoline

The product of step b (1.75 g, 2.6 mmol) was dissolved in
dichloromethane (40 ml) and 1-adamantanemethylisocyanate
(0.6 g, 3.1 mmol) was added. The solution was stirred at
room temperature overnight. The solution was then washed

with 2M hydrochloric acid and brine, dried and evaporated to
leave a solid that was purified by recrystallisation from
ethanol followed by column chromatography (silica

xcept that

35 The conpound mas further characterj sed and
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5 This was prepared essentially as in exanple zBEgLMME%ISH T

(3, 5-di am nocar bonyl - phenyl am nocar bonyl ) -2-phenyl et hyl - am ne¢ Was used in
step d instead of 1S-(3,5-dibenzyl oxy- 1 1JUL 1996
car bonyl phenyl am nocar bonyl ) - 2- phenyl et hyl anmijng and no fing
deprotection was required, Found: C, 54.6/4 H [5.72—1T0 N IZ 58.
Clerr]Herr]N/gerr].2.2 CHerr]CJ[err] .1.8 DNF requires C_54.85 H 5.76
N, 12.78% [err]H NVR (d[err]-DMSO) [err] 12. {3 (1IH, br s) , 10.2 (1H, s),

8.8 (1H, d), didhldﬂéméﬁhaﬁh4802Had@ eﬁh§l7 aBetBbe Mo%)7. ﬂo7l%awﬁ4tﬁa

4.8 (1H, m, 3. 9 (2H, m, 1.8 (3H, s), 1.4 (6H, m, 1.3 (6H,

m. 15 Exarrpltelélhled "( r%lrf% 5-di hydr oxyi m nonet hyl enephenyl am no- .

carbonyl ) - 2- phenyl et hyl am nocar bonyl ) - 6- ( 1- adamant anenet hyI I

am nocar bonyl ' 1S t_i as | anpl e

25 except th‘% b% H(@ g??a(ﬁlcc?? %}h?ﬁ%%?%{%‘?ﬁ% %1 ? ‘%‘ei(

phenyl et Hy| awiineczrbonydd - Bn(ét@@amammmkmla&r@:&bonyl) 1 2 3,
tetrahydroisoquinoline

This was prepared essentially as described in example 3 step

b éicept that the product of step ¢ was used as substrate
10 instead of 3-(2R-benzyloxycarbonyl-pyrrolidino-carbonyl)-2-

(1—adamantanemethylaminocarbonyl) -naphthalene. 'H NMR (4°%-

DMSO) 6 10.1 (1H, 2 x s), 8.5 (2H, 2 x s), 8.3 and 7.8 (1H,

2x d), 8.2 (1H, s), 7.3-6.8 (9H, m), 6.5 and 6.4 (1H, 2 x

t), 4.7-4.2 (4H, m), 3.2-2.7 (6H, m), 1.8 (3H, m), 1.5 (6H,
15 m), 1.3 (6H, m).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 57.23; H, 7.42; N, 7.61.
Cs3HqNgOy; 2.5 H,0 requires C, 57.13; H, 7.33; N, 7.54%

20 |
Example 58 5- (18- (3, 5-dicarboxyphenylaminocarbonyl) -
ethylaminocarbonyl)—6-(cycloheptanemethylaminocarbonyl)-
indole and regioisomer with substituents at positions 5 and
6 reversed

25
The material was prepared essentially as in example 42
except that 18- (3,5-dibenzyloxycarbonylphenylaminocarbonyl) -
ethylamine was used in step h instead of 18-(3,5-
dibenzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine

30 and that no attempt was made to separate the regioisomers at
the end of this stage. The 1S-(3,5-
dibenzyloxycarbonylphenylaminocarbonyl) -ethylamine was
prepared essentially as in example 15 steps ¢ and d except
that BOC-L-alanine was used in step ¢ instead of BOC-L-

35 phenylalanine. *H NMR (d°-DMSO) & 11.5 (1H, s), 10.2 (1H, s),
8.7 (4H, m), 8.2 (1H, s), 7.6 (3H, m), 6.5 (1H, s), 4.5 (1H,
m), 3.1 (2H, m), 1.6-1.0 (16H, m).



di benzyl oxycar bonyl phenyl am nocar bonyl ) - 2- phenyj I T g fina
deprotection was required, Found: C, 63.18; H, A& gﬁ
CerrJHerr]Nerr]derr].2.3 Herr]Orequires ¢ {63.2 6. 25 IN,|] 13. 95%
[err]H NVR (d[err]-DVBO) [err] 12.8 (1H, br s),| |111371¢BL9%  [10.0 (1R,
m, 8.8 (1H, d), 8.6 (1H, t), 8.4 (1H s)s58.1 H m, 7.9 (14, |Im, 7.5
(1H, s), 7.3 (5H m, 7.2 (1H mM, 4.8 (1H m, 3.5 (1H m, 3.142.8 (3H,
m, 1.8 (3H, s), 1.5 30 (6H m, 1.4 (6H m. lExanple 119
5- (1S- (3, 5- diThed compoeinidy vpbefiyt ehen colea ety ) iséd Ehehylestleyd asi theadbonyl )
-6- (1l-adam r I zi

(3, 5-di hydro%ﬁ'eetechrﬁg’{lphe dz.iaon%%ggealr% )If Bga @dsagcgse %5 7.16; ﬁ él§g
phenylethylaﬂhﬁ&d&ﬁhenyequﬁres-@daﬁﬁn@@neﬁetﬁy03n1No-8 95%

car bonyl ) - benzi m dazol e di acet oxy carbonate derivati ve.

~

5 Example 59 5- (1R~ (3, 5-dicarboxyphenylaminocarbonyl) -
ethylaminocarbonyl) -6- (cycloheptanemethylaminocarbonyl) -
indole and regioisomer with substituents at positions 5 and
6 reversed

10 The material was prepared essentially as in example 58
except that 1R- (3,5-dibenzyloxycarbonylphenylaminocarbonyl) -
ethylamine was used in step h instead of 18-(3,5-
dibenzyloxycarbonylphenylaminocarbonyl) -ethylamine. The 1R-
(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -ethylaminewas

15 prepared essentially as in example 15 steps ¢ and d except.
that BOC-D-alanine was used in step ¢ instead of BOC-L-
phenylalanine. H NMR (4°-DMSO) & 11.5 (1H, s), 10.2 (1H, s),
8.7 (4H, m), 8.2 (1H, s), 7.6 (3H, m), 6.5 (1H, s), 4.5 (1H,
m), 3.1 (2H, m), 1.6-1.0 (16H, m).

20
The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 52.76; H, 7.24; N, 8.60.
CuHeeNgO,, . 2H,0 requires C, 52.96; H, 7.24; N, 8.62%

25 Example 60 5-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-(4-
hydroxyphenyl) ethylaminocarbonyl) -6~ (1-adamantanemethyl-
aminocarbonyl) -benzimidazole

This was prepared essentially as in example 25 except that
30 1S8-(3,5-dibenzyloxycarbonyl-phenylaminocarbonyl)-2- (4-
hydroxyphenyl) ethylamine was used in step d instead of 18-
(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-phenylethyl-
amine. The 1S-(3,5-dibenzyloxy-carbonylphenylaminocarbonyl) -
2- (4-hydroxyphenyl) ethylamine was prepared as outlined in .
35 example 30. *H NMR (d°-DMSO) 6 13.0 (3H, br s), 10.2 (1H, s),
9.3 (1H, br s), 8.8 (1H, 4), 8.7 (2H, s), 8.5 (1H, t), 8.4
(1H, s), 8.2 (1H, s), 7.9 (1H, s), 7.2 (1H, s), 7.1 (2H, 4),
6.7 (2H, d), 4.6 (1H, m), 3.0-2.3 (4H, m), 1.8 (3H, s), 1.6

& .



87 This was prepared essentially as exanple 79 except that the

di acet oxycarbonate derivative of 1S (3, 5-di hydpg -]

phenyl am nocar bonyl ) -2-phenyl et hyl am ne was u gm@ '%FFOSHEET
1S- ( 3- benzyl oxycar bonyl phenyl am nocar bonyl ) - 2- phényl ethyl - 5 a
a. b. 5- (1S- (3, 5-di hydroxynet hyl pherygd ani hog¢arbdrdUl) 1996
phenyl et hyl am nocar bonyl) -6- (1-adamant anenet hy

e in step

an no-

car bonyl ) - benzi mi dazol e 10 The product of step]a above (I~ 9t v, 2.5 mol)
was di ssol ved(gm, n®t,hancd (a0 wy,) and was trehted with a 1% soljution of

pot assi um carbonate in water (105 ml). Afterstirring overnight, the

met hanol was renmoved by evaporation and the 15 resulting solid extracted

wi th ethyl

a(Featcomptivmdowganfart hgerchasaslshisiedidrd heisted disi eHe di-

filtered and evanqi it 8 o1 ycamine salt found: C, 56.79; H, 6.75; N, 8.98.
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C.,H,,N,0,, requires C, 57.24; H, 6.69; N, 9.16%

Example 61 5- (1R- (3, 5-dicarboxyphenylaminocarbonyl) -2-
phenylethylaminocarbonyl)-6- (l-adamantanemethylamino-

“carbonyl) -benzimidazole

This was prepared essentially as in example 25 except that
1R- (3,5-dibenzyloxycarbonyl-phenylaminocarbonyl) -2-phenyl -
ethylamine was used in step d instead of 18-(3,5-
dibenzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.
The 1R- (3, 5-dibenzyloxycarbonylphenylaminocarbonyl) -2-
phenylethylamine was prepared as outlined in example 29. H
NMR (d®-DMSO) &6 13.0 (3H, br s), 10.2 (1H, s), 8.9 (1H, 4),
8.7 (2H, s), 8.5 (1H, t), 8.4 (1H, s), 8.2 (1H, s), 7.9 (1H,
s), 7.4 (5H, m), 7.1 (1H, s), 4.7 (1H, m), 3.5-2.6 (4H, m),
1.8 (3H, s), 1.4 (12H, m).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 54.96; H, 7.33; N, 8.83.
C;,H,,N,0,;, .3.5H,0Orequires C, 54.79; H, 7.04; N, 8.77%

Example 62 5- (18- (3,5-dicarboxyphenylaminocarbonyl) -2-
phenylethylaminocarbonyl) -6~ (1-cycloheptanemethylamino-
carbonyl) -benzimidazole ' '

The material was prepared essentially as in example 25
except that cycloheptanemethylamine was used in step c
instead of l-adamantanemethylamine, 'H NMR (d°-DMSO) & 13.2
(2H, br s), 12.8 (1H, br s), 10.2 (1H, s), 8.9 (1H, d), 8.7
(2H, s), 8.6 (1H, t), 8.4 (1H, s), 8.2 (1H, =), 8.0 (1H, m),
7.4 (5H, m), 7.1 (1H, s), 4.7 (1H, m), 3.5-2.9 (4H, m), 1.7-
1.4 (13H, m).

The compound was further characterised and tested as the di-

a
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to | eave the titﬂREPbA@EMBNT SHERE| c 69.69; H 6.61; N 11.19.
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This was prepared essentially as in example 25 except.that
155?3,5-dibenzyloxycarbonyl-phenylaminocarbonyl)-2-(2-
fluorophenyl) ethylamine was used in step d instead of 18-
(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-phenylethyl
amine. The:1S-(3,5—dibenzyloxycérbonylphenylaminocarbonyl)-
2- (2-fluorophenyl)ethylamine was prepared as outlined in
example 27. H NMR (4°-DMSO) &6 13.0 (3H, br s), 10.2 (1H, s),
8.9 (14, 4), 8.7 (2H, s), 8.6 (1H, t), 8.4 (1H, s), 8.2 (1H,
s), 7.9 (1H, &), 7.4-7.2 (4H, m), 7.1 (1H, s), 4.8 (1H, m),
3.6-2.9 (4H, m), 1.8 (3H, s), 1.6 (6H, m), 1.3 (6H, m).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 55.19; H, 6.77; N, 8.66.
Cg,H,,FN,0,, requires C, 55.10; H, 6.75; N, 8.82%

Example 64 5-(1S-(3,5-dicarboxyphenylaminocarbonyl) -2-(4-
amindphenyl)-ethylaminocarbonyl)-6-(1—adamantanemethylamino—
carbonyl) -benzimidazole

This was prepared as outlined in example.31 except that
benzimidazole-5,6-dicarboxylic acid anhydride was used as
substrate in step g instead of indole-5,6-dicarboxylic acid
anhydride and there was no need to seﬁarate any regioisomers
as these could not arise in this reaction. 'H NMR (d°-DMSO)
6 12.8 (1H, br s), 10.2 (1H, s), 8.8 (1H, d), 8.7 (2H, s),

8.5 (1H, t), 8.4 (1H, s), 8.2 (1H, s), 7.9 (1H, br s), 7.3

(1H, s), 7.0 (24, 4), 6.6 (2H, d), 4.6 (1H, m), 3.3-2.8 (4H,
m), 1.9 (3H, s), 1.6 (6H, m), 1.2 (6H, m).

The compound was further characterised and tested as the N-

_ methyl-D-glucamine salt found: C, 56.83; H, 6.49; N, 10.79.

foll owi ng the Smern OX|dat|on pr ot ocol

in



7.8 (1H, s), 7.4 ( TN ( , 4.8 (1H, m, 3.3 (2H, m, 3.0 (2H
m, 2.0 (3H s), 1 B ‘-CE ,ﬁT1 .FEH, n . 88 Exanple 121
5-(1S-(3,5-di-t-buly carboqyloiyne.hyloxy- car bonyl phenyl am nocar bonyl) -2
- phenyl et hyl ani nocar hory1)JUls1996 o
(1- adamant anenet hyllagi nocar bonyl ) - behzof ygan. M xture of regioi soners at
positions 5 and 6 —3, 4-di net hoxyg¢ar bonyl - 2-i odophenol The di net hyl
ester of 4-hydroxyphthallic acid (4 50 g, 20 mml), was dissoved in triflic
acid (15 g, INHN,), .3 andL,0 reeplieest €,0[56r.104G. HN isod@&ucad, nitti .&2% 4. 5 g,
20 mol ) was added portionw se and stirred at roomtenperature for 2h. The
reaction m xture was poured onto a m xture of ice and water )
Example 65 5- (18- (3, 5-dicarboxyphenylaminocarbonyl) -5-

aminopentylaminocarbonyl)—6-(l-adamantanemethylamino—
5 carbonyl)-indole and regioisomer with substituents at

positions 5 and 6 reversed

This was prepared essentially as in example 24 except that
18-(3,5-dibenzyloxycarbonyl-phenylaminocarbonyl) -5-
10 benzyloxycarbonylaminopentylamine was used in step h instead
of 18- (3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-
phenylethylamine and the mixture of regioisomers formed
during this step were not separated. The 1S-(3,5-
-dibenzyloxycarbonylphenylaminocarbonyl) -5-benzyloxy-
15 carbonylaminopentylamine was prepared essentially as in
example 15 steps ¢ and d except that «o-BOC-¢-Z-lysine was
used in step ¢ instead of BOC-L-phenylalanine. H NMR (4d°¢-
DMSO) & 11.5 (1H, 2 x s), 10.2 (1H, 2 x s), 8.8-8.2 (4H, m),
7.9-7.2 (4H, m), 6.5 (1H, 2 x s), 5.3 (1H, s), ‘5.0 (1H, s),
20 4.5 (1H, m), 3.2 (4H, m), 2.0-1.0 (21H, m).

The compound was further characterised and tested as the N-
methyl-D-glucamine salt found: C, 60.36; H, 7.02; N, 9.98.
C,HegNeO,, requires C, 60.13; H, 6.97; N, 10.02%

25
Example 66 5- (18- (3,5-diethoxycarbonylphenylamino-
carbonyl)-2—phenylethylaminocarbohyl)-6-(1—
adamantanemethylaminocarbonyl) -indole and regioisomer with
substituents at positions 5 and 6 reversed

30

This was prepared essentially as in example 24 except that
1S—(3,5—ethoxycarbonyl—phenylaminocarbonyl)42-phenylethy1-
amine was used in step h instead of 1S-(3,5-dibenzyloxy-
carbonylphenylaminocarbonyl) -2-phenylethylamine and the

35 mixture of regioisomers formed during this step were not
separated. No hydrogenation was required. - 1S8-(3,5-

' ethbxycarbonyl—phenylaminocarbonyl)—2—pheny1ethylamine was
prepared as outlined in example 15 steps c and d except that

& ..
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@W\@BNT&EEE with dichloronethane (3 x 75 m). The
d 115 succesively with 5% sodi um
rg being dried, filtered and evaporat ed,

and the aqueous
conbi ned organic
bi sul phite solutio d bry fa
to yield the title|c "’&W"Ee 4
5, 6-Di nethoxycarbo y I I-bg@zofuran 20 The product of step a
(4.5 g, 13.4 mmol) {and TNB—aceterne (1.71 g, 17.4 mol) in triethylam ne
(50 m) and di oxan WU 80—H—was—degassed with argon for 15 m n. Copper
i odi de (152 Bpy5-didtimomyrarbesydddddibhel wasedigwd bis stephenyhghesghiofe 25
pal | adi um di ghlLor,i Th ctho S§ir a
60[err]C ovetr;’h:sg g’%ﬁ&éagw{cb% g’%erel)&]n fouﬁé‘ é %gw%e%ﬁtisl vée‘ra%g’rtgr’mved
by evapor at i ansand Qﬁﬁsm&,mequﬂgreﬁ ICwa§0rbalrsHOI 6eé5|,n1\U| chi Borts: ReRe and
washed sequen o F 1&9%’ J CgAci o S9I YhigoR pand (%t ne; Eh%)or%a%' c
| ayer 30 mas r|e f| tere an '‘evapor at ed and passe rou
H, 8.5 (1H, t), 8.2 (1H, s8), 7.9 and 7 (1 2 X s),
7.5-7.2 (6H, m), 7.0 (1H, 2 x s), 6.5 (1H, 2 x s), 4.7 (1H,
m), 4.4 (4H, q), 3.4 and 2.9 (4H, m), 1.8 (3H, s), 1.5 (6H,

m), 1.4 (6H, s), 1.3 (6H, t).

10 Example 67 5- (18- (4-fluorophenylmethylaminocarbonyl) -2-
phenylethylaminocarbonyl)-6-(1~adamantanemethyl-
aminocarbonyl) -benzimidazole

This was prepared essentially as in example 25 except that
15 18- (4-fluorophenylmethylaminocarbonyl) -2-phenylethylamine
was used in step d instead of 1S-(3,5-dibenzyloxy-
carbonylphenylaminocarbonyl)-2;phenylethylamineand;u:final
deprotection step was required. The 1S-(4-fluorophenyl-
methylaminocarbonyl) -2-phenylethylamine was prepared by
20 coupling BOC-L-phenylalanine NHS ester with 4-fluoro-
benzylamine in DME followed by treatment with
trifluorocacetic acid. Found: C, 71.14; H, 6.43; N, 11.39.
C3¢H;sFN;0; requires C, 71.15; H, 6.30; N, 11.52% 'H NMR (d°-
DMSO) 6 11.3 (1H, br s), 8.7 (2H, m), 8.5 (2H, br s), 7.8
25 (1H, s), 7.4-7.1 (10H, m), 4.6 (1H, m), 4.4 (2H, m), 3.4
(2H, m), 2.8 (2H, m), 1.9 (3H, s), 1.6 (6H, m), 1.4 (6H, s).

Example 68 5-(1S8-(4-fluorophenylaminocarbonyl) -2-phenyl-
ethylaminocarbonyl)—6-(1-adamantanemethylaminocarbonyl)—

30 benzimidazole

This was prepared essentially as in example 25 except that
18- (4-fluorophenylaminocarbonyl) -2-phenylethylamine was used
in step d instead of 1S-(3,5-dibenzyloxycarbonylphenyl-
35 aminocarbonyl) -2-phenylethyl amine and no final deprotection
step was needed. The 18- (4-fluorophenylaminocarbonyl)-2-
phenylethylamine was prepared by coupling BOC-L-phenyl-
alanine with 4-fluoroaniline using PyBrOP, followed by

L]



short silica coIUIREPbAGENE%ULSHEEIFe conmpound. c.

Benzof uran-5, 6-di @ oxXyli1c acid @nhydride 35 This was prepared fromthe
product of step blirl sqveggl 183eps by treatnment with hydrogen
fluoride/pyridine jcgnpl'ex to renoye |the silicon group, followed by
saponification to jge cijd. Amtydride ring formation occurred on
89 heating the diacid to ‘approxi mtgly 100[err]C -d.
6- (1- adamant anenet hytamnocar-bonyl ) - benzof uran-5- carboxylic acid. Mxture
of regi oi sondreattngysi vibths t¥ifddoFosceiic weaidr cpewnnd: e€sertd .y Bs in
exanpl e 24 st . eycepy thBat hepz alenQvliscaF boxyl £ . agi d dri-de
was used as ssﬁ'pbbs%r?%fé ?nstead 3t 3f%gsg3e[}§%- ﬁcaﬁt‘b'ox ?I C éc?{ld aefll'tr%’/hyd'rilgé.,
11.80% *H NMR (d°-DMSO) 6 12.8(1H, br s}, 10.0 (1iH, br s),
8.8 (1H, m), 8.6 (1H, br s), 8.4 (1H, s), 7.9 (3H, m), 7.8-
5 7.1 (8H, m), 4.7 (1H, m), 3.5 (1H, m), 3.1 (1H, m), 2.9 (2H,

m), 1.9 (3H, s), 1.6 (12H, m).

Example 69 5- (18- (3, 5-dicarboxyphenylaminocarbonyl) -2-(2, 4-
“imidazolyl)ethylaminocarbonyl) -6- (1-adamantanemethylamino-
10 carbonyl) -benzimidazole

This was prepared essentially as in example 25 except that
18- (3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-(2,4-
imidazolyl)ethylamine was used in step d instead of 1S-(3,5-

15 dibenzyloxycarbonylphenylaminocarbonyl) -2-phenylethyl amine.
ThelS—(3,5—dibenzyloxycarbonylphenylaminocarbonyl)—2-(2,44
imidazolyl)ethylamine was prepared by coupling BOC-L-
histidine (with the aromatic ring nitrogen protected with a
BOM group) to 3,5-dibenzyloxycarbonyléniline using PyBroOP,

20 followed by treatment with trifluorocacetic acid. 'H NMR (4°-
DMSO) 6 10.1(1H, br s), 8.8 (1H, m), 8.6 (ZH, br s), 8.5
(1H, br s), 8.4 (1H, s), 8.2 (1H, s), 7.9 (1H, s), 7.6 (1H,
s), 7.5 (1H, s), 6.9 (1H, s), 4.7 (1H, m), 3.2-3.0 (4H, m),
1.8 (34, s), 1.5 (12H, m).

25
Example 70 5-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-(2-
fluorophenyl) ethylaminocarbonyl) -6 - (cycloheptanemethylamino-

carbonyl) -benzimidazole

30 This was prepared essentially as in example 63 except that
cycloheptanemethylamine was used instead of l-adamantane-
methylamine in step ¢, H NMR (d°-DMSO) &6 13.0 (3H, br s),
10.2 (1H, br s), 8.9 (1H, 4), 8.74 (2H, s), 8.7 (1H, t), 8.4
(1, s), 8.2 (1H, s), 7.8 (1H, s), 7.5-7.1 (5H, m), 4.8 (1H,

35 m), 3.5 (1H, m), 3.3-3.1 (3H, m), 1.6-1.1 (13H, m). '

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt. Found: C, 55.39; H, 6.85; N,

.



10 e.5-(1S- (3, 5- d{ REPRACEMENTOSHEEDky et hyl oxycar bony! phenyl -
am nocar bonyl ) - 24 rp

chrbonyl) -6- (1-adanantane-
met hyl am nocar bonyl ) - benzafwu . M kture of regioisonmers at 15 positions 5
and 6 This was prgp reﬁqe&‘e??)igal
h :

ylas in exanple 24 step h except that
6- ( 1- adamant anenet 1) {benzghur an-5- carboxylic acid was used
I nst ead of 6-(1-adamant anenet hyl - 2@ am nocar bonyl ) -i ndol e-5-carboxylic
acid and 1S-(3, 5- di—t
but yl car bonyBo&yneld;ay—Isngm; treeyd ipfeen @ ,arBaxSgr [NV )62 Mphenyd & hyl ami ne
was used instead of 1S-(3,5-di-benzyl oxy- carbonyl phenyl am nocar bonyl)
-2-phenyl et hyl am ne. No attenpt was nmade to separate the regioi soners at,

this point, ExemplleNVR725 ( dpBer(dS-09606)-dicarjooxyphenitiaminobomit,) -d)
8.8 (2H, S)Oe%ﬂiﬁ§§inééar§oﬁyi?HG ghhéﬁéﬁi néhéf?%laﬁngoééyboﬁbg)

(2H, m) 6 (2H,
(ngbegylmldazole

(15H,

This was prepared essentially as in example 25 except that
1S- (3,5-dibenzyloxycarbonylphenylaminocarbonyl) -ethylamine
was used in step d instead of 1S-(3,5-dibenzyloxycarbonyl-

10 phenylaminocarbonyl) -2-phenylethylamine. The 18-(3,5-
dibenzyloxycarbonylphenylaminocarbonyl) ~ethylamine was
prepared by coupling BOC-L-alanine to 3,5-dibenzyloxy-
carbonylaniline using PyBrOP, followed by treatment with
trifluoroacetic acid. *H NMR (d®-DMSO) & 13.0 (3H, br =),

15 10.1(1H, br s), 8.8 (1H, d), 8.7 (2H, s), 8.5 (1H, t}, 8.4
(1€, s), 8.2 (1H, &), 7.9 (1H, s), 7.7 (1H, s8), 4.5 (1H, m),
3.0 (2H, m), 1.8 (3H, s), 1.6-1.4 (15H, m).

The compound was further characterised and tested as the di-
20 N-methyl-D-glucamine salt. Found: C, 50.76; H, 7.23; N,
8.97. C,H.N,0,, requires C, 50.60; H, 7.27; N, 9.18%

Example 72 5- (18- (3, 5-dicarboi:yphenylaminocarbonyl) -
ethylaminocarbonyl) -6- (cycloheptanemethylaminocarbonyl) -
25 benzimidazole '

This was prepared essentially as in example 71 except that
cycloheptanemethylamine was used instead of 1l-adamantane-
methylamine in step c, *H NMR (d°-DMSO) & 13.0 (3H, br s),
30 10.2 (1H, br s), 8.8 (1H, d), 8.7 (2H, s), 8.6 (1H, t), 8.4
(1H, s), 8.2 (1H, s), 7.9 (1H, s), 7.7 (1H, br s), 4.5 (1H,
m), 3.1 (2H, m), 1.8-1.1 (16H, m). '

The compound was further characterised and tested as the di-

35 N-methyl-D-glucamine salt. Found: C, 51.34; H, 7.29; N,
9.89. C,H.FN,0,, .2.5 H,0 requires C, 51.25; H, 7.16; N,
9.96% ' -



30 Exanple 122 QEPL§£E$ﬂ§¢B§E£EE xyphenyl ani nocar bonyl ) - 2-
phenyl et hyl ami nodarponytJ=6- ( 1- adarfant anenmet hyl ami no- car bonyl ) - benzof ur an.
M xture of regioijsomernsqgyLrebtilorls 5 and 6 35 a.

5-(1S-(3,5-di-all xﬁcarbonylphen | am nocar bonyl ) - 2-

phenyl et hyl am nochr —gdan@nt ané&®et hyl am no- car bonyl') - benzof ur an.
M xture of regioisoners at positions 5 and 6 90 This was prepared
essentially as intexanpteIZI except that 1S-

(3, 5-di -al | y ExaedenaiB phefyl G nidod-sbmAnbosermliragl-N-otmgt ik ansiners

Usedir]SteDd%fE@ﬁgQgJy-ﬂﬁ%ﬁ?lét@yﬁéminocarbonyl)-6-(1-adamantane~ _
but yl car bonyl oxynet yloxycarbon%lphenylan1nocarbony|)-2- 5 phenyl et hyl ami ne
methylaminocarbonyl) ~benZimidazole

5 This was prepared essentially as in example 25 except that
1S- (3, 5-dibenzyloxycarbonylphenyl-N- {(methyl) -~aminocarbonyl) -
2-phenylethylamine was used in step d instead of 1S-(3,5-
dibenzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.
The  1S-(3,5-dibenzyloxycarbonylphenyl-N- (methyl) -amino-

10 carbonyl)-2-phenylethylamine was prepared by treatment of N-
t-butyloxycarbonyl-18-(3,5-dibenzyloxycarbonylphenyl-
aminocarbonyl) -2-phenylethylamine sodium hydride and methyl
iodide, followed by treatment with trifluorocacetic acid. 'H
'NMR (d°-DMSO) &6 13.0 (3H, br s), 8.8 (1H, d), 8.4 (2H, s),

15 8.0 (3H, m), 7.7 (2H, m), 7.2 (3H, m), 6.9 (2H, s), 4.5 (1H,
m), 3.3-2.8 (7, m), 1.9 (3H, s), 1.6-1.4 (12H, m).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt. Found: C, 56.43; H, 7.25; N,
20 8.82. C.,H,,N,0,, requires C, 56.27; H, 7.05; N, 8.83%

Example 74 N-methyl-5- (18- (3, 5-dicarboxyphenylamino-
carbonyl) -2-phenylethylaminocarbonyl) -6- (1-adamantanemethyl-
aminocarbonyl) -benzimidazole, mixture of regioisomers

25
This was prepared essentially as in example 25 except that
N-methyl-benzimidazole-5, 6-dicarboxylic acid anhydride was
used in step ¢ instead of benzimidazole-5,6-dicarboxylic
acid anhydride. This was prepared by treatment of

30 dimethylbenzimidazole-5,6-dicarboxylate with sodium
methoxide and methyl iodide, followed by saponification with
potassium hydroxide, and anydride formation with acetic
anhydride. H NMR (d°-DMSO) & 13.0 (2H, br s), 10.2 (1H, s),
8.8 (1H, m), 8.7 (2H, s), 8.6 (2H, m), 8.2 (1H, s), 8.0 and

35 7.9 (1H, 2 x s), 7.4-7.0 (6H, m), 4.8 (1H, m), 3.9 (3H, 2 x
s), 3.6-2.5 (4H, m), 1.8 (3H, s), 1.6-1.4 (12H, m).

The compound was further characterised and tested as the di-



b. 5-(1S- (3, 5-di BEBEACE "1[ henyl am nocar bonyl ) - 2-

phenyl et hyl am nocgr Honyl) -6- (1-&damant anenet hyl am no-

carbonyl ) - benzof urfan 1@ ToeLAPIudt |of step a above was de-esterifeied by
treatment with diefhlylamne in THY§ ijn the presence of palladiumtetrakis
tri phenyl phosphi nel He—product was | nitieal |y isolated as the bis
diethylamne salt,|{[err]H NMR (dleced] -DMSO) 6 15 10.2 (1H, s), 9.0 (1H,
d, 88 (2H, s), 82 (3H m, 8.1 (2H m, 7.9 (1H 2 x s), 7.4-7.1 (6H,
m, 7.0 (1H, Nymethyld-DHglugamined gal; . nFoundg (BH, 5h) 641. F( 3MA. 18y, N.. 5
(6H, q), 1.34(6H, 17 2 T 0 f aict Rer. gharagierixse g tested
as the di- l\l—srh%t 'y@‘?&"@ﬁeﬁéﬁm@{ﬁg ggla‘ltdathg\gﬁ?d: 'gt('%_ Iagé. glé; F7Il|,§'r06. (%]E (lél,'ay%."%. )
CerrJHerr]Nerr]derr] requires C, 69.45; H 5.97; N, 6.07% Exanple 123
5-(1S- (3, 5- diggahbaey pheny] @ NachHbsy -2 £ 14ro-phenylaminocarbonyl) -

henyl et hyl am nocarbanyl ) - 6- (1; adanmant anenet hyl ani no-
P Y y5 2-phenyl t;xy?.a(minocar ony )-g—a(l—adamantanemethyl—

aminocarbonyl) -benzimidazole

This was prepared essentially as in example 25 except that
18- (3-benzyloxycarbonyl-4-fluoro-phenylaminocarbonyl) -2-

10 phenylethylamine was used in step d instead of 1S-(3,5-
dibenzyloxycarbonylphenylaminocarbonyl) -2-phenylethyl amine.
The 1S- (3-benzyloxycarbonyl-4-fluoro-phenylaminocarbonyl) -2-
phenylethylamine was prepared by coupling BOC-L-
phenylalanine with3-benzyloxycarbonyl-4-fluorocaniline using

15 PyBrOP, followed by treatment with trifluorocacetic acid. 'H
NMR (d°-DMSO) & 13.2 (1H, br s), 12.8 (1H, br s), 10.1 (1H,
s), 8.8 (1H, 4), 8.6 (1H, t), 8.4 (2H, m), 8.1 (1H, m), 8.0
(1H, m), 7.4 (4H, s), 7.3 (2H, m), 7.1 (1H, br s), 4.5 (1H,
m), 3.3-2.8 (4H, m), 1.9 (3H, s), 1.6-1.4 (12H, m).

20
The compound was further characterised and tested as the N-
methyl-D-glucamine salt. Found: C, 59.00; H, 7.08; N, 8.55.
Cy3HesNgO,, -2.9 H,0. 1.3 dioxan requires C, 56.27; H, 7.05; N,
8.83% |

25
Example 76 5- (2R-carboxymethylaminocarbonylpyrrolidino-
carbonyl) -6- (1-adamantanemethylaminocarbonyl) ~-benzimidazole

This was prepared essentially as in example 25 except that
30 2R-benzyloxycarbonylmethylaminocarbonylpyrrolidine was used

in step d instead of 18- (3, 5-dibenzyloxycarbonylphenylamino-

carbonyl) -2-phenylethylamine. 'H NMR (d°-DMSO) & 12.8 (1H,

br &), 12.5 (1H, br s), 8.7-7.5 (5H, m), 4.5 (1H, m), 3.9

(1, 4ad), 3.6 (2H, m), 3.3 (2H, m), 2.9 (1H, m), 2.1-1.5
35 (19H, m).

The compound was further characterised and tested as the N-
methylfD—glucamine salt. Found: C, 56.93; H, 7.42; N, 10.76.

~



HMEETV xture of regioi soners at positions 5

tion of the di benzyl ester of 30 the
22 US| %]{pal | adi um on charcoal as catalyst. [err]H
NVR (d[ err] - DVBO 0.11!‘|(*H:E+,g19%gx
(2H, m, 7.5-7.2 (bH m, 6.9 (1

), 8.8 and 8.7 (1H, m, 8.5 (2H m, 8.2

, , 4.éa(1H m, 4.6 (2H m, 3.4 (2H,
m, 3.0 (4H nm, 1}8 (3H, s), 1.5 (6H, mM, 1.4 (6H s). 35 The conpound was
further characteri $ed and -tested—as—the di- N-nethyl-D-glucamne salt.
Found: C, 55.G{H,M0,p- ORHPN reculired @,r]od.@5;] M.err.JaemwN,] 1B.4BHerr] O
requires C, 56.16; H 7.18; N, 6.30% 91 Exanple 124

5-(1S- (3, 5-di net hoxycar bonyl phenyl am no- )
Example 77 5-(28- (3, 5-dicarboxyphenylaminocarbonyl) -

carbonyl) -2, 3-di
and 6 This was pre
conmpound of exanpl

Q

n
p
S

o7 0) (D

pyrrolidinocarbonyl) -6- (1-adamantanemethylaminocarbonyl) -
5 benzimidazole

This was prepared essentially as in example 25 except that
28- (3,5-dibenzyloxycarbonylphenylaminocarbonyl) -pyrrolidine
‘was used in step d instead of 18- (3,5-dibenzyloxycarbonyl-

10 phenylaminocarbonyl) -2-phenylethyl amine. The 2S8-(3,5-
dibenzyloxycarbonylphenylaminocarbonyl) ~-pyrrolidine was
prepared by coupling BOC-L-proline with 3,5-dibenzyloxy-
carbonylaniline using PyBrOP, followed by treatment with
trifluorocacetic acid. *H NMR (d45-DMSO) & 13.0 (3H, br s),

i5 10.1 (iH, s), 8.7 (3H, m), 8.4 (1H, s), 8.2 (1H, s), 7.6
(1H, br s), 4.6 (1H, m), 3.7-3.1 (2H, m), 3.0 (2H, d4), 2.3
and 2.1 (2H, m), 1.8 (3H, s), 1.7-1.4 (12H, m).

The compound was further characterised and tested as the di

20 N-methyl-D-glucamine salt. Found: C, 56.93; H, 7.42; N,
10.76. C,H,N,0,,.1.4 H,0.requires C, 57.25; H, 7.48; N,
10.43%

25 Example 78 5- (18- (2, 5-dicarboxyphenylaminocarbonyl) -2~
' phenylethylaminocarbonyl) -6~ (1l-adamantanemethylamino-
carbonyl) -benzimidazole

This was prepared essentially as in example 25 except that
30 1S-(2,5—dibenzyloxycarbonylphenylaminocarbonyl)—2-
phenylethyl amine was used in step 4 instead of 1S-(3,5-
dibenzyloxycarbonylphenylaminocarbonyl)-2—pheny1ethyl amine.
The 1S-(2,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-
phenylethyl amine was prepared by coupling FMOC-L-
35 phenylalanine acid chloride with 2,5-dibenzyloxycarbonyl-
aniline, followed by treatment with piperidine. *H NMR (d¢-
DMSO) 6 13.2 (2H, br s), 11.7 (1H, br s), 9.1 (1H, d4), 9.0
(1H, s), 8.4 (1H, s), 8.0 (2H, m), 7.7 (3H, m), 7.4 (3H, m) '



YW ATDRAD
carbonyl)-2-pheny'gﬁﬁ%ﬁ@%ﬁﬂﬁﬂ? | ) - 6- (1- adamant anenet hyl -
am nocar bonyl ) - bepzpfuran 5 This s prepared by treatnent of the conpound
of exanple 121 wi{h|arhdriL %36 nelt hanol , [err]H NVR (d[err]-DVBO) [err]
10.2 (1H, m, 8.9{(H mM, 8.8 (2H|s), 8.2 (2H m, 8.0 (1H, s), 7.9 (1H
2 X s), 7.4-7.0 (YyH~m, 4.7 (IH , 3.%56H, s), 3.4- 2.9 (4H, m, 1.9
(3H, s), 1.5 (6H}q). 1.4 (6H s) 0 Exanple 125
5-(1S- (3, 5-di car boxyphenyl anm nocar bonyl ) - 2-
phenyl et hyl am.Bocé@ibony) ) - 8: ¢ 1{adammt,areret (mwH amnp-3.4 (1H, dd), 3.1

car bonyl) - be hi pnhene. ture of_ regioisoner posi ti.ons nd 6
15 a. Benzotﬂﬁgéhe JS?%J%igafbdﬂ 1F£’%c# ﬂanﬁidpﬁdé f%?ﬁ ﬁgs 6r3pa&%§ I.n
several stepws)starting from 3-nethyl-2- carboxy-thiophene. Esterification
and allylic brom nation 20 gave a material which on treatnment with the

sodium salt of ]
5 The compound was further characterised and tested as the di-

N-methyl-D-glucamine salt. Found: C, 59.00; H, 7.08; N,
8.55. C43HgNg0,0.2.9 H,O0. 1.3 dioxan requires C, 59.03; H,
7.11; N,_ 8.57%

10 Example 79 5-(1S-(3-carboxyphenylaminocarbonyl) -2-phenyl-
ethylaminocarbonyl) -6~ (1-adamantanemethylaminocarbonyl) -
benzimidazole

a. 5- (18- (3-benzyloxycarbonylphenylaminocarbonyl) -2-
15 phenylethylaminocarbonyl) -benzimidazole-6-carboxylic acid

The product of example 25 step b (1.23g, 6.5 mmol) and 1S-
(3-benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine
(3.97 g, 6.5 mmol) were dissolved in acetonitirile (50 ml)

20 and stirred and heated at reflux for 1h. After cooling a
vellow crystalline solid was formed which was isolated by
filtration, washed with acetonitirile and dried to yield the
title compound (3.65 g). The 1S- (3-benzyloxycarbonylphenyl-
aminocarbonyl) -2-phenylethylamine had been prepared by

25 coupling BOC-L-phenylalanine and 3-benzyloxycarbonylaniline
in the presence of PyBROP followed by treatment with
.trifluorocacetic acid.

b.5- (18- (3-benzyloxycarbonylphenylaminocarbonyl) -2-phenyl-
30 ethylaminocarbonyl) -6-(1-adamantanemethylaminocarbonyl) -
benzimidazole | |

The product of step a (1.12 g, 2 mmol), 4-hydroxybenzo-
triazole (270 mg, 2 mmol), EDC (409 mg, 2 mmol), 1-

~ 35 adamantanemethylamine (495 mg, 3 mmol) and DMAP (20 mg) were
| dissolved in dry DMF (4 ml). After stirring overnight at
room temperature the mixture was poured onto water (30 ml)

and the resulting white precipitate was filtered and dried



4-t ol uenesul phon RFM@MENT£IEE% uenesul phonyl nmet hyl - 2-

nmet hoxycar bonyl - opnene The thyl ester was reduced with superhydride
and the resulting a hij [0y99gi sfed| to the al dehyde using PDC. Cycl oaddition
wi th dinmethyl fupaf ate é’lu3| ng fpot assi um t-but oxi de as base gave

benzot hi ophene- 5] 6! I d. Tleies was converted to the title
conpound by treafnent with acetic fmnhydride. b.

5-(1S-(3,5-di-t-| nyl am nocar bonyl ) -2- 30

phenyl et hyl adnnvaaubony }-ieél1dl thea tettlsen emspopngn (o551 g) .

car bonyl ) - benzot hi ophene. ‘This was prepared essentially as in exanple 121
steps d and e except that benzot hi ophene-5, 6-di carboxylic acid anhydride 35
was used in st-&p (@S- d§tmb@xmmmn®a&hﬂrwd{)b@nﬂhe@ thymica de
and 1S (3, SedirpbnQil V6 OXY CAI AR MOty fﬁﬁﬂﬂﬁéﬁf@ﬁﬂﬁﬁ) -benzimidazole

- 2- phenyl ethyl am né was used 1 n step e |nstead of

1S- (3, 5-di> t - but yl car bonyl oxynet hyl oxycar bonyl phenyl -

This was prepared essentially as in example 24 step i except

that the benzyl ester prepared in step b above was used as
substrate instead of the product of example 24 step h. H
NMR (d°-DMSO) & 13.2 (2H, br s), 10.1 (1H, 4), 8.9 (1H, 4),

10 8.6 (2H, m), 8.4 (1H, s), 8.1 (1H, m), 7.9 (1H, s), 7.7 (1H,
m), 7.4 (6H, m), 7.1 (1H, s), 4.8 (1H, m), 3.2-2.9 (4H, m),
1.9 (3H, s), 1.6 (6H, gq), 1.4 (6H, m).

The compound was further characterised and tested as the N-
15 methyl-D-glucamine salt. Found: C, 60.70; H, 6.92; N, 9.89.
CpsHe N0, .2.0 H,0 requires C, 60.69; H, 6.87; N, 9.88%

Example 80 5-(1S-(3,5-ditetrazolylphenylaminocarbonyl)-2-
phenylethylaminocarbonyl) -6- (1l-adamantanemethylamino-
20 carbonyl)-benzimidazole

a. Bis pivaloyloxymethyl derivative of 18- (3,5-ditetrazolyl-
phenylaminocarbonyl) -2-phenylethylamine

25 5-nitro isophthalic acid was converted to 5-nitro-3-cyano-
benzonitirle via the bis primary amide. Treatment with
sodium azide in hot DMF gave the bis tetrazole which was
derivatised with POM chloride. Catalytic hydrogenation of
the nitro group gave the aniline, which was coupled with

30 BOC-L-phenylalanine using PyBROP and treated with trifluoro-
acetic acid to leave the title compound.

b. Bis pivaloyloxymethyl derivative of 5-(18-(3,5-
ditetrazolylphenylaminocarbonyl) -2-phenylethylamino-
35 carbonyl)-6- (1-adamantanemethylaminocarbonyl) -benzimidazole

This was prepared essentially as in example 79 steps a and
b but using the product of this example step a as substrate

L]



92 ami nocar bonyl | WENT&{%:E ne. c.

5-(18—(3,5-dicarb0 yphenytam nodarjbonyl ) - 2- phenyl et hyl -
aninocarbonyl)-G-(l-an t@gggt Nyl am nocar bonyl) - 5 benzot hi ophene The
product of step p s'treated withl trifluoroacetic acid for 2h. The

vol atile materia ' eiapor atdon and the resi due azeotroped
several times with dlethyl ether tp 10 l|eave the title conpound, [err]H
NVR (d[err] - DVBO—etr++—=43—2(2F Dbr s), 10.2 (1H s), 8.9 (1H n), 8.7
(2H, m), 8.4 i Hstep, a8. Bngdad npf 8. (RHhemjyl@&addidnygphenplaning5sH,
m, 4.8 (1H, 2 i3t s), 1.6 (6H, 1.4 (6H, s). 15
The conpound é\ﬂ%‘sb%a%l)hezrg Iﬁ#ﬁrylgtélr}aa%d' and tested ag thqule ( : )
N- net hyl - D-gl ucam ne salt Exanple 126 () -6- (1S-

(3, 5-di car boxyphenyl g8 nogaf REHYrazs1ylphenylaminocarbonyl) -2 -phenyl-
5 ethylaminocarbonyl) -6- (1-adamantanemethylaminocarbonyl) -

benzimidazole

The bis POM derivative prepared in step b (890 mg) was
‘dissolved in saturated methanolic ammonia solution (20 ml)
10 and stirred at room temperature for 5h. The volatile
material was removed by evaporation to leave the title
compound (740 mg) as its bis ammonium salt, Found: C, 57.36;
H, 6.06; N, 27.17. Cy,H,N,;0, .1.5 H,0 requires C, 57.50; H,
5.99; N, 27.18% , 'H NMR (d°-DMSO) & 10.2 (1H, s), 8.8 (1H,
15 d), 8.6 (2H, d), 8.4 (2H, m), 7.9 (1H, s), 7.4 -7.2 (7H, m),
4.8 (1H, m), 3.5-3.0 (4H, m), 1.8 (3H, s), 1.5 (6H, q), 1.4

(6H, s).
Example 81 5- (18- (3,5-dimethoxycarbonylphenylamino-

20 carbonyl)-2-phenylethylaminocarbonyl)-6- (1-adamantane-
methylaminocarbonyl) -benzimidazole

This was prepared essentially as in example 79 except that
18- (3,5-dimethoxycarbonylphenylaminocarbonyl) -2-phenyl-

25 ethylamine was used in step a instead of 1S- (3-benzyloxy-
carbonylphenylaminocarbonyl) -2-phenylethylamine, H NMR (d°-
DMSO) 6 12.8 (1H, 2 x s), 10.3 and 10.2 (1H, 2 x s), 8.9
(1H, t), 8.8 (2H, s), 8.6 (1H, m), 8.4 (1H, s), 8.2 (1H,
s), 8.0 and 7.8 (1H, 2 x s8), 7.3 (58H, m), 7.2 and 7.1 (1H,

30 2xs8), 4.8 (1H, m), 3.9 ( 6H, s), 3.4 (1H, m), 3.0 (3H, m),
1.8 (3H, s), 1.6-1.4 (12H, m).

Example 82 5- (18- (2-methyl-5-carboxyphenylaminocarbonyl) -2-
phenylethylaminocarbonyl) -6- (1-adamantanemethylamino-
35 carbonyl) -benzimidazole

This was prepared essentially as in example 79 except that
18- (2-methyl-5-benzyloxycarbonylphenylaminocarbonyl) -2-



phenyl et hyl am nocatfon jant anenet hyl am no- 20
carbonyl)-4,5, 6, 7‘ imm§ 4benzi m dazol e. a.

()-N-1,5-di-t- Butyloxycarbonyl 6-lcgr boxy-4, 5, 6, 7-

t et rahydro- 5- aza-penzi n1dalx,o19962'= Thi s was prepared by treatnent of

D L-histidine with queous f or mali{dghyde g ng standard Pictet-Spengl er
conditions. The pfoddet—was treatedi wth BOC anhydride to give the title
compound. 30 b ()yN-1,5-di-t- ButvLQ&ycarbonyI 6- (1S (3, 5-di - benzyl oxy-

car bonyl phenyhaah/I0C@E RpDithine Zm@enué@a h)ihansmaabonyéﬁead 40F, 619- (3-
t et rahydro- 5- aza- enzﬁ‘_=l§ gﬁg e}éTm@%ﬂl adr?tjo q Byp EE% g?ﬂylamlﬁeh,e 1

product of s
1S- (3, 5-di - bml(@fynmsb@n@l plzelsyl(aiﬁ ne) ,c&.oid,) m-,pleerdy | €ty lmm ng. &nd

1.2 I val b
evaporati on A oS mE hr Gt G %yd“?@#?é@atﬁﬁhy Heark o)

5 4.7 (1H, m), 3.4-2.7(4H, m 2.3 (3H, 8), 1.8 (3H, s), 1.6-
1.4 (12H, m).

The compound was further characterised and tested as the N-
‘methyl-D-glucamine salt. Found: C, 56.87; H, 6.89; N, 9.08.
10 C,HgN0,, .5.2 H,0 requires C, 57.23; H, 7.26; N, 9.10%

Example 83 5- (18- (3-tetrazolylphenylaminocarbonyl) -2~
phenylethylaminocarbonyl) -6~ (1-adamantanemethylamino-
- carbonyl) -benzimidazole

15
This was prepared essentially as in example 79 except that
the POM derivative of 1S- (3-tetrazolylphenylaminocarbonyl) -
2-phenylethylamine was used in step a instead of 1S-(3-
benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.

20 The POM derivative of 1S- (3-tetrazolylphenylaminocarbonyl) -
2-phenylethylamine was prepared essentially as in example 80
step a except that the synthetic manipulations were carried
out using the commercially available 3-nitrobenzonitrile as
starting material. The compound was isolated and tested as

25 its ammonium salt. Found: C, 62.48; H, 6.42; N, 19.72.
CayH,oN;O; .1.8 H,0 requires C, 62.38; H, 6.34; N, 20.20% , H
NMR (d°-DMSO) & 10.0 (1H, =), 8.8 (1H, d), 8.6 (1H, s), 8.5
(1H, t), 8.4 (1H, s), 7.9 (1H, s), 7.8 (1H, m), 7.7 (1H, 4),
7.4 -7.2 (7H,.m)) 4.8 (1H, m), 3.5-2.9 (4H, m), 1.9 (3H, s),

30 1.5 (6H, q), 1.4 (6H, s).

Example 84 5-(1S-(3,5-ditetrazolylphenylaminocarbonyl) -2-
(2-fluorophenyl) ethylaminocarbonyl) -6~ (1-adamantanemethyl-
aminocarbonyl) -benzimidazole
35 .
This was prepared essentially as in example 80 except that
"BOC-L-2-fluorophenylalanine was used in step a instead of
BOC-L-phenylalanine. The compound was isolated and tested as



93 ¢ ()-6-(1S-(3 -\ SHEET onyl phenyl am nocar bonyl ) - 2-

phenyl et hyl am no¢aEais =ndanmant anenet hyl am no-

carbonyl)-4,5, 6, -detrqh‘ﬁﬂe % araibenzi mi dazole 5 This was prepared by
treating the produdgt b 89 with TFA and then with one eqival ent of
1- adamant anenet hyl ilsocvanate in the¢ preseye of DVAP. After stirring
overni ght the redgction m xture wasjtevaporated to dryness and the residue
chromat ogr aphed (|shditcar—acetore~tol uene 1:2). The nost 10 pol ar product

was thetitleit@!ﬂi@@dnmcdnum salt. Féund: C, 54.97; H, 5.92; N, 26.06.

([err])-6-(1 ca Y, enlamnoc b Y.

et hyl ani noca%‘@b‘?ﬂ? é Pa%a@?g’f/ %cﬁzﬁ”bdﬁy%} d5; N, 25.97% ,
4,5,6, 7-t et r AHyMNMRB- Hdé-zmmrlzb nldazol(mH 1§)Th|858Wa(al-]pr<ﬂc)ar€aiéeswn,tlmH y as
in exanple 24, sfeqy €§CeRls (1m, t), 7.4 (1H, t), 7.3 (3H, m), 4.8 (1H,

5 m), 3.6-2.9 (4H, m), 1.8 (3H, s), 1.5 (6H, q), 1.4 (6H, s).

Example 85 (+)- 5-(1-(3,5-dicarboxyphenylaminocarbonyl)-2-
(2,4-difluorophenyl)ethylaminocarbonyl) -6- (1-adamantane-
‘methylaminocarbonyl) -benzimidazole

10
This was prepared essentially as in example 79 except that
(£)-1-(3, 5-dibenzyloxycarbonylphenylaminocarbonyl) -2-(2,4-
difluorophenyl)ethylamine was used in step a instead of 1S-
(3 -benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.

15 (#)-1-(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-(2,4-
difluorophenyl)ethylamine was prepai‘ed by coupling BOC-2,4-
difluorophenylalanine with 3,5-dibenzyloxycarbonylaniline
using PyBrOP, followed by treatment with trifluorocacetic
acid, 'H NMR (4°-DMSO) & 13.2 (3H, br s), 10.2 (1H, s), 8.9

20 (1H, 4), 8.7 (2H, 4d), 8.6 (1H, t), 8.4 (1H, s), 8.2 (1H, t),
7.5 (1H, m), 7.3 (2H, m), 7.2 (1H, s), 7.1 (1H, m), 4.8 (1H,
m), 3.5 (1H, dd), 3.0 (3H, m), 1.9 (3H, s), 1.6 (6H, g}, 1.5
(6H, s).

25 The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt. Found: C, 52.83; H, 6.76; N,
8.26. CgHeF,N,0,, .4H,0 requires C, 52.67; H, 6.68; N, 8.43%

Example 86 5- (18- (3, 5-dicarboxyphenylaminocarbonyl) -2-
30 phenylethyl- (N-methylamino) -carbonyl) -6- (1-adamantane-
methylaminocarbonyl) -benzimidazole

This was prepared essentially as in example 79 except that
18- (3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2 -phenyl -
35 ethyl-N-methylamine was used in step a instead of 18- (3-
benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.
18- (3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-phenyl-
ethyl-N-methylamine was prepared by coupling BOC-N-methyl-L-



t hat the di benzﬁgﬁmwgw above was used as substrate instead of the

product of exanp “BTEP erfr]H NWMR (d[err]-DMSO) [err] 10.3 (1H, m,

8.4 (2H, m, 8.2 1:113)JL1999 .' (1H, m, 20 7.4 (1H m, 7.2 (6H m,
6.5 (1H m, 5L {1H m, 45 (WH mM, 4.2 (1H m, 3.3-2.8 (6H mM, 1.8
(3H m, 1.6 (6H, . ; The carpound was further characterised
and tested as the di- 25 N-nethyl} D glucam ne salt. Found: C, 53.86; H,

7.40; N, 9.53. 'L‘s’rcn]i—n[erer[err]qerr .3.5 Herr]Orequires C, 53.91 H,
7.28; N, 9.9oghemydedlanirgy it S3 ,(Bzdﬂb@zyl@am@@ngl@wlairnmomiJle)
- 30 2- phemﬂﬁac?azorﬁ %)t&a\(tjrn&g?%@l? T HE i ¢ ac[:l.d

car bonyl ) - benZim prepared essentially as 1 n exanple
except that 1S (2- chloro 5 benzyl oxycar bonyl phenyl am nocarbonyl) -2- 35

phenyl et hyl aiHdhecpuhdedasNf e+ERe# éh’ﬁé&%ﬁfsécﬁa(rﬁ Pested as the di-

di benzyl oxycar bonyl phenyl_am nocar bon phenyl et hyl am ne, 18—
(2 chl or o- @Er‘i‘ﬁﬂ*@&y&i y?%id: M % H, '7.04; N,
8.65. C52H,3N.,01., .2H,0 requires C, 56. 56, H, 7.03, N, 8.88%

_1

Example 87 5-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-(2-
‘fluorophenyl)ethylaminocarbonyl) -6- (1-adamantanemethyl-
10 aminocarbonyl) -indole

This was prepared essentially as in example 27 except that
the regioisomers prepared in step h were separated and the
less polar regioisomer was used as the substrate in step i.

15 'H NMR (d°-DMSO) & 13.3 (2H, br s), 11.8 (1H, s), 10.2 (1H,
s), 8.74 (1H, 4), 8.7 (2H, s), 8.5 (1H, t), 8.2 (1H, s), 7.8
(1H, s), 7.6-7.2 (6H, m), 6.5 (1H, s), 4.8 (1H, m), 3.6 (1H,
m), 3.0 (3H, m), 1.9 (3, br s), 1.6 (12H, m).

20 The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 55.55; H, 6.89; N, 7.61.
Cs,H,,FN,O,;,. 2.8 H,0 requires C, 55.67; H, 6.89; N, 7.49%

Example 88 6-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-(2-
25 fluorophenyl)ethylaminocarbonyl)-5- (1l-adamantanemethyl-
aminocarbonyl) -indole

This was prepared essentially as .in example 27 except that
the regioisomers prepared in step h were separated and the
30 more polar regioisomer was used as the substrate in step i.
H NMR (4°-DMSO) 6 13.3 (2H, br s), 11.5 (1H, s), 10.3 (1H,
s), 8.8 (1H, d), 8.7 (2H, s), 8.4 (1H, t), 8.2 (1H, s), 7.9
(14, s), 7.5-7.2 (5H, m), 7.0 (1H, s), 6.6 (1H, s), 4.8 (1H,
m), 3.6 (1H, m), 3.0 (3H, m), 1.8 (3H, br s), 1.6 (12H, m).
35 | '
The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt found: C, 55.27; H, 7.03; N, 7.49.



phenyl ethylanikﬂEPM&SENE%ﬁb&HEET by coupling BOGC L- 94 phenyl al ani ne
with 2-chl oro-5- | ahiline using PyBrOP, followed by
treatment with t i eﬁgq% acid, [err]HNWR (d[err]-DVMBO) [err] 13.2
(1H, br s), 12.8 ﬁ@) 0. 1H, s), 8.9 (1H, d), 8.4 (2H, s), 8.2
(1H, s), 8.0-7.6 —s7 4-i7. 11 (6H 7, 4.8 (1H m, - 3.4 (1H, mM, 2.9
(3H m, 1.8 (3H s) 1 6 (6H q) L 1.4 (6H, s) . The conpound was further
characteri sed ant—tested—as—the nmet hyl - D- gl ucam ne salt. Found: C,

58.33; H, 6. 49,H,N®,09.3 10 H,0 eequtifresr ¢ Beee]; CHer 6]. 922. 81, H7em3)kO
requires C, 58.01 H, 6.51; N, 9.44% Exanple 128
5-(1S-(3-trifluoroacetyl am nosul phonyl phenyl - am nocar bonyl ) - 2-

phenyl et _hyI amn;@@mﬁlyﬂ-)(ng{mmmh}ﬂaminocarbonyl)pyrrolidino_ .
nEthylanlnoc%%Q%B%&ﬁ)bgn%iUé&éﬁ&ﬁéhnemethylaminocarbonyl)-indole Mixture

5 of regioisomers at positions 5 and 6

\]U

This was prepared essentially as in example 24 except that

'2R- (1R-benzyloxycarbonylethylaminocarbonyl)pyrrolidine was

used in step h instead of 18- (3,5-dibenzyloxycarbonylphenyl-

10 aminocarbonyl)-2-phenylethyl amine. *H NMR (d®-DMSO) & 11.4

(1H, 2 x s), 9.0-7.0 (6H, m), 6.5 (1H, 2 x s), 4.5 and 4.2

(2H, 2 xm), 3.6 (2H, m), 3.3 (2H, m), 2.9 (1H, m), 2.1-1.5
(20H, m).

15 The compound was further characterised and tested as the N-
methyl-D-glucamine salt. Found:lc, 54.22; H, 7.28; N, 6.48.
CyHg3N:0,0-1.3 DCM. 2.8 dioxan requires C, 54.29; H, 7.33; N,
6.53%

20 Example 90 5-(1S-(3-carboxyphenylaminocarbonyl) -2-phenyl-
ethylaminocarbonyl) -6- (1-adamantanemethylaminocarbonyl) -
indole Mixture of regioisomers at positions 5 and 6

This was prepared essentially as in example 79 except that

25 indole-5,6-dicarboxylic acid anhydride was used as substrate
instead of benzimidazole-5,6-dicarboxylic acid anhydride in
step a. 'H NMR (d°-DMSO) & 11.5 (1H, br s), 10.2 and 10.1
(1H, 2 x s), 8.8 (1H, m), 8.5 (2H, m), 8.1 (1H, m), 7.9 and
7.7 (1H, 2 x 8), 7.7-7.4 (8H, m), 7.1 and 7.0 (1H, 2 x s),

30 6.6 and 6.5 (1H, 2 x &), 4.7 (1H, m), 3.5-2.9 (4H, m), 1.9
(3H, s), 1.6 (6H, q), 1.5 (6H, m).

The compound was further characterised and tested as the N-
_ methyl-D-glucamine salt. Found: C, 61.67; H, 7.11; N, 7.90.
35 C,HNO,, .2.5 H,O0 requires C, 61.52; H, 7.04; N, 8.15%

Example 91 5- (1R- (carboxymethylaminocarbonyl) -2~phenyl-
ethylaminocarbonyl) -6- (1-adamantanemethylaminocarbonyl) -

-



This was prepar ed| RERA( ‘ exanpl e 99 except that the product of
exanpl e 25 step c| w EMENZ Sli.[;]t":P‘"T]b I nstead of the product of exanple 24

step g, Found: C, E.27 N, 10. 33.
Cerr]Herr]F[err J2.43 Herr]Orequires C, 58.01 H, 6.51; N
9.44% [err] H NWVR - rr]] 10. %2(1H, s), 8.9 (1H, d), 8.5 (5H
nm, 80-7.0 (10H| M, 4.8 (1H, M, }3.6-2.9 (4H m, 1.9 (3H, s), 1.6 (6H,
n), 1.5 (6H, n). 25—Exarple—129
5- (3S- (3, 5- diimdohexypkenyeasifneesibdspnersl a2, obittiensalydnd goqui nol i no- 2
-carbonyl) -6- (1 -adamantane- nethyl am nocarbonyl)-benzi m dazole This was
prepared essentially as in exanple 79 except that 30 3 S ( 3, 5
-d|benzyloxyﬁh&syhaslpae@ﬁb@dybspentlaJ1? as3ip ¢xampéﬁr§Wy@mmegnnnhaﬂ|ne

\(Ngsbg?\gSI giygg?";tﬁ&ﬁ%ﬁjéz%l am (rzocar%?n?nﬁlsyﬁala@’r\ylglyc nem I"'lvgsl nusesctiep?s a.
The 3S-(355- erubéﬁzwt@xypnémadm%césad@yﬂo)enzylgxyc.éttré@m legddamol i ne
vas pr egagedca%b%y&b' -3 pREEY13% hyISmB AeD Ry shed T A-Tetivahy dsinyaayi ol i ne
11.4 (1H, 2 x s), 8.6 (1H, m), 8.5 (1H, m), 8.3 (1H, m), 7.8
and 7.6 (1H, 2 x s), 7.5-7.1 (7H, m), 6.6 and 6.5 (1H, 2 x
s), 4.6 (1H, m), 3.9-2.9 (6H, m), 1.9 (3H, s), 1.6 (6H, q),
10 1.5 (6H, m).

The compound was further characterised and tested as the N-
me thyl-D-glucamine salt. Found: C, 52.75; H, 7.77; N, 7.52.
- CuoHeeN,0,, .7.5 H,0 requires C, 52.81; H, 7.73; N, 7.89%
15
Example 92 5-(18-(3,5-di-methylsulphonylaminophenylamino-
'carbonyl)—2—phenylethylaminocarbonyl)-6-(1-adamantane-
methylaminocarbonyl) -indole Mixture of regioisomers at
positions 5 and 6
20 _
a. 18-(3,5-di-methylsulphonylaminophenylaminocarbonyl) -2-
phenylethylamine

This was prepared by in several steps by coupling BOC-IL-

25 phenylalaninemethyl ester with 3,5-dinitroaniline using
trimethylaluminium in toluene, followed by catalytic
hydrogenation to yield the bis aniline. Treatment with
methanesulphonic anhydride and subsequent deprotection with
TFA gave the title compound.

30
b. 5-(18-(3,5-di-methylsulphonylaminophenylaminocarbonyl) -2-
phenylethylaminocarbonyl) -6-(l-adamantanemethylamino-
carbonyl) -indole Mixture of regioisomeré at positions 5 and
6

' 35 _
The title compound was prepared essentially as in example 24
step h except that the product of step a above was used as
substrate rather than 1S-(3,5-dibenzyloxycarbonyl -

r



di benzyl oxycar bonyllRapy IA TN t esence of PyBROP, followed by treatnent
wth trifIuoroacetil@—l]f!fég’p'j/I [‘SE ElIQIJI(VR(d[err]- DVBO [err] 13.0 (3H, br s),
11.5 and10.0 (1H, j2 x s), ,9.0-7.0 95 (11H, m, 5.4 (1H m, 4.8-4.2 (2H,
M, 3.5-2.8 (4H rf),| 119/ Y8994 |1|5 (6H m, 1.4 (6H m). The conpound
was further charaqtqrised and tesfed as tige di- 5 N-nethyl-D- gl ucam ne
salt. Found: C, 59.51; H 6.89 N, 8J80. Cerr]Herr]Nerr]Jerr] .3.2
Herr]Orequires CL55-58 H__6 94: N| 8.73% Exanple 130

5- (1S- (3, 5- diptmrhydanpitemddinyddarbehdyyethylamine. *H NMR (d°-DMSO) &
phenyl et hyl aninacarfponyl -éﬁ%@?ghgﬂa' ig%e'ﬁhpy'zapay%q-, 10 7 (m, aq),

car bonyl ) - benZi'm dazol e

hi's” was reparea essen I al as | n exanpl e

except that 253 (8l&. dh) beRz}+6xHcdAlFny Wherdi &l Hdcambony 5 - 6H, s),

10

15

20

25

30

35

3.5-3.0 (4H, m), 1.9 (3H, s), 1.6 (6H, q), 1.5 (6H, m).

Example 93 5-(18-(3,5-di-trifluoromethylsulphonylamino-

phenylaminocarbonyl) -2-phenylethylaminocarbonyl) -6- (1-
of

adamantanemethylaminocarbonyl) -indole Mixture .

regioisomers at positions 5 and 6

This was prepared essentially as in example 92 except that
trifluoromethanesulphonic anhydride was used in the course
of step a instead of methanesulphonic anhydride Found: C,
51.34; H, 4.48; N, 9.49. C,H;;FN.0,S, .1.1 H,0 requires C,
51.41 H, 4.55; N, 9.47% 'H NMR (4°-DMSO) &6 11.5 (1H, br s),
10.1 (1H, 2 x s), 8.7 (1H, m), 8.4 (1H, m), 8.1-6.5 (14H,
m), 4.7 (1H, m), 3.5-2.7 (4H, m), 1.9 (3H, s), 1.6 (6H, q),
1.5 (6H, m).

Example 94 5-(18-(3,5-di-trifluoromethylcarbonylamino-
phenylaminocarbonyl) -2-phenylethylaminocarbonyl) -6- (1-

adamantanemethylaminocarbonyl) -indole Mixture of

regioisomers at positions 5 and 6

This was prepared .esse'ntially as in example 92 except that
trifluorocacetic anhydride was used in the course of step a
instead of methanesulphonic anhydride Found: C, 54.26; H,
5.66; N, 9.29. C,H,;sFN.O,.5 H,0 requires C, 54.13 H, 5.46; N,
9.47% H NMR (48°-DMSO) & 11.5 (1H, br s), 11.4 (2H, br s),
10.2 (1H, 2 x s), 8.7 (1H, m), 8.5 (1H, m), 8.1-6.5 (12H,
m), 4.8 (1H, m), 3.5-2.8 (4H, m), 1.8 (3H, s), 1.6 (6H, q),
1.5 (6H, m).
Example 95 5-(18-(3,5-di-tert-butylaminosulphonylphenyl-
aminocarbonyl) -2-phenylethylaminocarbonyl) -6~ (1-adamantane-

methylaminocarbonyl) -indole Mixture of regioisomers at

positions 5 and 6
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a instead of 1S-(3- 15
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bony, yl') - 2- phenyl et hyl am ne and

enet in step b instead of 1-

t hyl (d[err]-DVsO [err] 12.9 (1H, br s),
(1H, ] 8.7 (24, s), 8.4 (2H, s), 8.1 (1H, s),
7.7 (4H rﬂ 7.4 (8H{ m, 20 4.8 (3H, m, 3.0 (2H, m. The

furlther characterised and tested as the di-
BuaSH (3¢ Ss-alit-t e+t yTamisog]l pHon1pheNylamdfiocarbonyl) -

L cHerr]Oequires C, 55.06 H 6.38; N, 8.81% 25
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nitric acid to give the 5-nitro-1,3-bis sulphonic acid
derivative. This was converted to the bis sulphonyl chloride
compound with phosphorus pentachloride, and then reacted
with tert-butylamine to give the bis tert-butylsulphonamide.
Hydrogenation, followed by coupling with Z-L-phenylalanine
using PyBROP, gave the title compound as a Z-protected
derivative. This was converted to the title compound by
hydrogenation.

b. 5—(ls—(3,5-di-tert-butylaﬁinosulphonylphenylamino-
carbonyl) -2-phenylethylaminocarbonyl) -6- (1-adamantane-
methylaminocarbonyl) -indole Mixture of regioisomers at
positions 5 and 6

The title compound was prepared essentially as in example 24
step h except that the product of step a above was used as
substrate rather than 1S-(3,5-dibenzyloxycarbonylphenyl-
aminocarbonyl) -2-phenylethylamine. Found: C, 54.39; H, 6.22;
N, 8.07. C,HgN0,S,. 2 DCM. 0.3 ethyl acetate requires C,

54 .44 H, 6.04; N, 8.07% 'H NMR (d°-DMSO) &6 11.4 (2H, m), 8.7
(1H, m), 8.4-6.5 (15H, m), 5.4 (1H, m), 3.1-2.6 (4H, m), 1.9
~ (3H, s), 1.6 (6H, q), 1.5 (6H, m), 1.1 (18H, m).

Example 96 5- (18- (3,5-di-aminosulphonylphenylamino-
carbonyl) -2-phenylethylaminocarbonyl) -6~ (1~adamantanemethyl-
aminocarbonyl) -indole Mixture of regioisomers at positions
5 and 6

The compound of example 95 (30 mg, 0.36 mmol) was treated
with trifluoroacetic acid (1ml) and allowed to stir for 24h

35

at room temperature. The solvent was removed by evaporation
and theresidue was then azeotroped with toluene (3 x 1ml).

It was then taken up in dichloromethane (2 ml), and the
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(2H, m), 8.7 (1H, m), 8.4-6.5 (16H, m), 4.8 (1H, m), 3.1-2.6
(4H, m), 1.9 (3H, m), 1.6 (6H, m), 1.5 (6H, m).

Example 97 5-(1S-(3,5-ditetrazolylphenylaminocarbonyl) -2~
(2-fluorophenyl)ethylaminocarbonyl) -6- (1-adamantanemethyl -

‘aminocarbonyl) -indole

This was prepared essentially as in example 84 except that
indole-5, 6-dicarboxylic anhydride was used in in step b
instead of benzimidazole-5,6-dicarboxylic anhydride. After
the anhydride opening step, the mixture of regioisomers
formed was separated by chromatography (silica 5% methanol
and 95% dichloromethane) and the more polar regioisomer was
taken through the subsequent coupling with 1-adamantane-
methylamine and deprotection. 'H NMR (d°-DMSO) & 11.5 (1H,
s), 10.2 (1iH, s), 8.7 (1iH, 4), 8.6 (2H, s), 8.4 (1H, s),
8.3(1H, t), 7.7 (1H, s), 7.5-7.0 (6H, m), 6.5 (1H, s), 4.8
(1H, m), 3.6-2.9 (4H, m), 1.8 (3H, s), 1.5 (6H, q), 1.4 (6H,
s).

Example 98 6-(1S-(3,5-ditetrazolylphenylaminocarbonyl) -2-
(2-fluorophenyl) ethylaminocarbonyl) -5- (1-adamantanemethyl -

aminocarbonyl) -indole

This was prepared essentially as in example 97 except that

the less polar regioisomer following anhydride opening was -

used as substrate for subsequent transformatons. *H NMR (d%-
DMSO) &6 11.5 (1H, s), 10.3 (1H, s), 8.8 (1H, d4d), 8.6 (2H,
s), 8.4 (1H, s), 8.3(1H, t), 7.9 (1H, s), 7.5-7.0 (6H, m),
6.6 (1H, s), 4.8 (1H, m), 3.6-2.9 (4H, m), 1.8 (3H, s), 1.5
(6H, q), 1.4 (6H, s). .

Example 99 5- (18- (3-trifluorocacetylaminosulphonylphenyl-
aminocarbonyl)—2—phenylethylaminocarbonyl)-6-(1-adamantane-
methylaminocarbonyl) -indole Mixture of regioisomers at



Exanpl e 132 5- (1S (3, 5-di carboxyphenyl am nocar bonyl) -2- (4- 10 =

fl uorophenyl) ethylam nocarbonyl) -6- (1-adang Yy

am nocar bonyl ) - benzi m dazol e This was preparecﬁE?Bzéﬁmgﬁf&SﬂﬁE‘m exanple 79
except that 1S- (3, 5-di-benzyl oxycarbonyl phegyljam nocarbonyt} 12- (4- 15
fl uorophenyl)ethyl am ne was used in stepsa |nstead1qﬂj WS4 g%

benzyl oxycar bonyl phenyl am nocar bonyl ) - 2- phenyf e am ne. The
1S- (3, 5-di - benzyl oxycar bonyl phenyl am nocar bony! j=2={%

fluor ophean%tmlmnﬁeaN@SG prepared by coupl | ng BOC- L-4-

fl uor ophenyl al ani ne and 3, 5-di benzyl oxycar bonyl ani 'i''ne TT26—tHe presence
of PyBROP, followed by treatnment with trlfluoroacetlc acid, [err]H NV\R
(d[ er r | - DVED) 1§ =f3 1t uEE ngxpaceryiaminesylphony kgheny lamynocyybonyy) ¢ o4,

s), 8.5 (lk-phenPléthytdmide 8.2 (1H, s), 7.9 (1H s), 7.4 (2H m, 7.2
(3H, m,_4.8 (1H, m, 3.6-2.9 (44 m, 1.8 (3H, s), 1.7 (6H, qgq), 1.5 25
(6H, s).”The conmpound was further characterised and tested as the di-
: This was prepared in several steps starting with nitro-

benzene-3-sulphonyl chloride. This was converted into the
sulphonamide using ammonia in benzene. Trfluoroacetic
anhydride was used to introduce the trifluorocacetyl group

10 onto the sulphonamide. Catalytic hydrogenation reduced the
nitro group to an amino function and this material was
coupled to BOC-L-phenylalananine using the PyBROP method.
Removal of the BOC group was achieved with trifluoroacetic
acid. -

15
b. 5-(18-(3,5-di-tert-butylaminosulphonylphenylamino-
carbonyl) -2-phenylethylaminocarbonyl) -6- (1-adamantane-
methylaminocarbonyl) -indole Mixture of regioisomers at
positions 5 and 6

20
The title compound was prepared essentially as in example 24
step h except that the product of step a above was used as
substrate rather than 1S-(3,5-dibenzyloxycarbonylphenyl-
aminocarbonyl) -2-phenylethylamine. *H NMR (d®-DMSO) & 11.5

25 (1.5H, m), 10.5-9.8 (1.5 H, m), 8.5-7.0 (14H, m), 6.6 and
6.5 (1H, 2 x s), 4.8 (1H, m), 3.5-2.9 (4H, m), 1.9 (3H, s),
1.7 (6H, m), 1.5 (6H, m).

Example 100 5- (18- (3-tetrazolylphenylaminocarbonyl) -2~
30 phenylethylaminocarbonyl)-6-(l-adamantanemethylamino-
carbonyl) ~indole

This was prepared essentially as in example 83 except that
indole-5, 6-dicarboxylic acid anhydride was used as substrate

35 rather than benzimidazole-5,6-dicarboxylic acid anhydride.
After the anhydride opening step, the mixture of
regioisomers formed was separated by chromatography (silica

- 5% methanol and 95% dichloromethane) and the more polar

&
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trifluoromnethyl phenyl)ethyl am nocar bonyl ) -6-(1-
adanantanenethylaninocarbonyl)-benzinida;ole(This %és”ﬂfgﬁﬁre
as in exanple 79 except that 35 1S 77
(3, 5-di - benzyl oxycar bonyl phenyl am nocar bonyl ) |-2- (2-

trifluoromethyl phenyl)ethyl am ne was used in Step—a—hstead-of
1S- (3- benzylmngﬁa&bomykphasytakbmomhmbmgﬂ xhé-ﬁmmwﬂquemﬂrpqmplung whizh

1S- (3, 5-di - - 97
car bonyl ) - 2 2° ﬁ?ﬁéﬁ%%%%ﬁ%%h&ﬁ%&&%yn;ngthylan1ne was prepared by

coupling BOC L-2- trlfluorpnethylphenylalanlne and

3, 5- di benzy! C%EPL?BYJ!H@.”'W' N8 s013 %n@%"e%%@ﬁe a0fi tiy BRfIon i | vmd, by

t r eat ment mnt tritruoroacetic am

5 Found: C, 64.58; N, 18.01. C;H, N0, .1.5 H,0

requires C, 64.71; H, 6.46; N, 18.35% , H NMR (d%-DMSO) &
11.5 (1H, s), 10.1 (1H, s), 8.7 (1H, 4), 8.6 (1H, s), 8.5
(1H, t), 7.9 (1H, 4), 7.7 (2H, s), 7.5 (1H, t), 7.4. -7.2
(7, m), 6.5 (1H, s), 4.8 (1H, m), 3.5-2.9 (4H, m), 1.9 (3H,

10 s), 1.6 (6H, q), 1.5 (6H, s).
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Example 101 6- (18- (3-tetrazolylphenylaminocarbonyl) -2-
phenylethylaminocarbonyl)—5-(1-adamantanemethy1amino-
carbonyl) -indole

15
This was prepared essentially as in example 100 except that
the less polar regioisomer following anhydride opening was
used as substrate for subsequent transformations. Found: C,
64.74; H, 6.46; N, 18.07. C;;H,N, O, .1.5 H,0 requires C,

20 64.71; H, 6.46; N, 18.35%, 'H NMR (d°-DMSO) & 11.5 (1H, s),
10.1 (1H, s), 8.8 (1H, 4), 8.6 (1H, s), 8.4 (1H, t), 7.9
(2H, m), 7.7 (1H, 4), 7.5 {(1H, t), 7.4 -7.2 (7H, m), 6.6
(1H, s), 4.8 (1H, m), 3.5-2.9 (4H, m), 1.9 (3H, s), 1.6 (6H,
q), 1.5 (6H, s).

25
Example 102 5-(18-(3-trifluoromethylsulphonylaminophenyl-
aminocarbonyl) -2-phenylethylaminocarbonyl) -6- (1-adamantane-
methylaminocarbonyl)—indole. Mixture of regioisomers at
positions 5 and 6

30
This was prepared essentially as in example 93 except that
3-nitroaniline was used in the course of step a instead of
3,5-dinitroaniline, Found: C, 61.42; H, 5.58;. N, 9.65.
CyqHygFaNOsS requires C, 61.57 H, 5.31; N, 9.70% 'H NMR (d°-

35 DMSO) 6 11.7 (1H, br s), 11.5 (1H, s), 10.1 and 10.0 (1H, 2
x s), 8.7 (1H, m), 8.5 (1H, m), 8.1 (1H, m), 7.9 and 7.8
(1H,’2 x s), 7.8 (1H, m), 7.5 (1H, m), 7.4 (6H, m), 7.2-7.0
(2H, m), 6.6 and 6.5 (1H, 2 x s), 4.7 (1H, m), 3.5-2.8 (4H,
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carbonyl) -2-phenylethylamine was used in step h instead of
18- (3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-phenyl -
ethyl amine and the mixture of regioisomers formed during
this step were not separated H NMR (d°-DMSO) & 11.5 (1H, s),
10.1 (1H, s), 8.7 (iH, 4d4), 8.5 (1H, m), 8.2 (2H, s), 7.9
and 7.7 (1H, 2 x's), 7.6-6.5 (9H, m), 6.5 (1H, s), 4.7 (1H,
m), 3.5-2.7 (10H, m), 1.9 (3H, s), 1.6 (6H, m), 1.5 (6H, m) .

Example 104 5-(1S-(3,5-ditetrazolylphenylaminocarbonyl)-2-
phenylethylaminocarbonyl)-6- (1-adamantanemethylamino-.
carbonyl) -indole

This was prepared essentially as in example 97 except that
L-phenylalanine was used in ‘"step a instead of L-2-fluoro-
phenylalanine and the regioisomers  were separated
immediately prior to ‘final deprotectidh by column
chromatography (silica 75% dichloromethane 25% ethyl
acetate). The less polar regioisomer was converted to the
compound of this example. 'H NMR (d°-DMSO) & 11.5 (1H, s),
10.4 (1H, =), 8.8 (3H, m), 8.5 (2H, m), 7.7 (1H, s), 7.5
(1H, t), 7.4-7.0 (6H, m), 6.5 (1H, s), 4.8 (1H, m), 3.5-2.9
(4H, m), 1.8 (3H, s), 1.5 (6H, q), 1.3 (6H, s).

The compound was further characterised and tested as the N-
methyl-D-glucamine salt

Example 105 6-(1S—(3,5-ditetrazolylphenylaminoéarbonyl)—2—
phenylethylaminocarbonyl) -5- (1-adamantanemethylamino-
carbonyl) -indole
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The compound was further characterised and tested as the N-
10 methyl-D-glucamine salt

Example 106 5-(1S-(3,5-di- (cis-4-phenyl-3,5-dioxacyclo-
hexaneoxycarbonyl) -phenylaminocarbonyl) -2-phenylethylamino-
carbonyl) -6 - (1-adamantanemethyl-aminocarbonyl) -indole.

15
The product of example 24 (100 mg, 0.15 mmol) and cis-4-
phenyl-3,5-dioxacyclohexanol (54 mg, 0.3 mmol) were
digsolved in dichloromethane (20 ml) and DCCI (69 mg, 0.3
mmol) was added, followed by DMAP. The mixture was stirred

20 6vernight at room temperature and filtered to remove the DCU
that had formed. Evaporation, followed by column
chromatography (silica ©50% ethyl acetate and 50%
dichloromethane) followed by trituration with hexane and
ethanol gave the title compound as a colourless solid (36

25 mg), *H NMR (d°-DMSO) & 11.5 (1H, s), 10.4 (12, s), 8.9 (2H,
m), 8.8 (1H, 4), 8.4 (2H, m), 7.8-6.5 (19H, m), 5.7 (2H, s},
5.0 (2H, &), 4.8 (1H, m), 4.3 (8H, q), 3.5-2.8 (4H, m), 1.8
(3H, s), 1.5 (6H, q), 1.4 (6H, m).

30 Example 107 5- (18- (3,5-di- (5-indanocloxycarbonyl) -
phenylaminocarbonyl) -2-phenylethylaminocarbonyl) -6-(1-
adamantanemethyl-aminocarbonyl) -indole.

This material was prepared essentially as in example 106
35 except that 5-indanol was used instead of cis-4-phenyl-3,5-
dioxacyclohexanol. Found: C, 73.48; H, 6.22; N, 6.17.
CseHsN,0, requires C, 73.52 H, 6.19; N, 6.12% ,'H NMR (d°-
DMSO) & 11.5 (1H, s), 10.3 (1H, s), 9.0 (2H, d), 8.5 (1iH,
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a: 5-(18-(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2~
10 phenylethylaminocarbonyl) -indole-6-carboxylic acid

Indole-5,6-dicarboxylic acid anhydride (1.87g, 10.0 mmol)
and 1S-(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-
phenylethyl amine (4.96 g, 9.8 mmol) were dissolved in
15 acetonitirile (100 ml) and stirred and heated at reflux for
30 min. After cooling a yellow crystalline solid was formed
which was isolated by filtration, washed with acetonitirile
and dried to yield the title compound (3.25 g). This was
mainly the regioisomer indicated in the title. The mother
20 liquors - when evéporated yielded mainly the other
regioisomer. This was not used further in this example.

b. 5- (18- (3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-
phenylethylaminocarbonyl) -6- (1-azabicyclo[2.2.2]oct-3-
25 vylmethylaminocarbonyl)-indole '

This was prepared essentially as in example 79 step b except

that the product of step a above was used instead of the

product of example 79 step a, and l-azabicyclo[2.2.2]oct-3-
30 ylmethylamine instead of 1l-adamantanemethylamine.

¢. 5-(18-(3,5-dicarboxyphenylaminocarbonyl) -2-phenylethyl-
aminocarbonyl) -6- (1-azabicyclo[2.2.2]oct-3-ylmethyl-
aminocarbonyl) -indole '

35 |
This was prepared essentially as in example 24 step i except
.that the dibenzyl ester prepared in step b above was used as
substratelinstead of the product of example 24 step h. 'H
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m, 3.6-2.9 (4H, m, 1.8 (3H, s), 1.6 (&H, q)| 1.5 (6H, S) . gnpl e 136
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pent af | uor o hené%eth Ianlnocarbonél) 6- (1- adanantane-
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methyl-D-glucamine salt. Found C, 55.61; H, 6.70; N, 9.40.
CpH:,NsO,, requires C, 55.74; H, 6.68; N, 9.29%

Example 109 5- (18- (3, 5-dicarboxyphenylaminocarbonyl) -2-
phenylethylaminocarbonyl) -6- (4-hydroxycyclohexane-
methylaminocarbonyl)-indole 1Isomer 1 (unknown whether
hydroxy group is cis or trans to the methylaminocarbonyl
group)

This was prepared essentially as igféxample 108 except that
4-benzyloxycyclohexanemethylamine was used in step b instead
of l-azabicyclo[2.2.2]oct-3-ylmethylamine and the cis and
trans isomers were separated but not assigned at the end of
step b the less polar isomer being used in this example, !H
NMR (d°-DMSO) 6 10.3 (1H, s), 8.7 (3H, m), 8.5 (1H, t), 8.2
(1H, m), 7.7 (1H, s), 7.5-7.2 (74, m), 6.5 (1H, s), 4.8 (1H,
m), 3.7-2.7 (5H, m), 1.5 and 1.4 (9H, m).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt. Found: C, 53.29; H, 7.02; N,
8.12. CuHgeNg0;0.3.1 H,0 requires C, 52.93; H, 7.03; N, 7.71%

Example 110 5-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-
phenylethylaminocarbonyl) -6~ (4-hydroxycyclohexanemethyl-
aminocarbonyl) -indole. Isomer 2 (unknown whether hydroxy
group is cis or trans to the methylaminocarbonyl group)

This was prepared essentially as in example 109 except that
the more polar isomer isolated in step b was used as
substrate in step c¢ instead of the less polar material. 'H
NMR (d°-DMSO) &6 10.2 (1H, s), 8.7 (3H, m), 8.5 (1H, t), 8.2
(1H, m}, 7.7 (1H, s), 7.5 (1H, t), 7.4-7.2 (7H, m), 6.5
(1H, s), 4.8 (1B, m), 3.5-3.0 (5H, m), 1.7-1.0 (9H, m).

2 H 7.06;
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The conpound was further characjertsed and tested| as the di-

glucan1ne salt. Found: C, 50.88. H_6.04; N, 8.1F.
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Example 111 5- (18- (3, 5-dicarboxyphenylaminocarbonyl) -2- -

phenylethylaminocarbonyl) -6- (1-adamantanemethylamino-
carbonyl) -2-methylbenzimidazole

a. 2-Methyl-benzimidazole-5,6-dicarboxylic acid anhydride

This was prepared in several steps from 3,4-dimethoxy-

* carbonylacetanilide by nitration with fuming nitric acid,

followed by treatment with sulphuric acid to remove the
acetyl group selectively. Catalytic hydrogenation, followed
by treatment with hot acetic acid gave the benzimidazole
skeleton. Saponification followed by anhydride formation by
heating of the diacid gave the title compound.

b. 5- (18- (3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-
phenylethylaminocarbonyl)-2-methyl-benzimidazole-6-
carboxylic acid

This was prepared essentially as in example 108 step a
except that the product_'of step a above was used as
substrate instead of indole-5,6-dicarboxylic acid anhydride.
The isolated filtrate was the pure carboxylic acid.

c.  5-(18-(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-
phenylethylaminocarbonyl) -6- (1-adamantanemethylamino-
carbonyl) -2-methylbenzimidazole

This was prepared essentially as in example 108 step b
except that the product of step b above was used as
substrate instead of the product of example 108 step a.

d. 5-(18-(3,5-dicarboxyphenylaminocarbonyl)-2-phenylethyl-
aminocarbonyl)-6-(1- adamantanemethylamlnocarbonyl)-2—
methylbenzimidazole -

N,



phenyl ét hyl ani ne 20 This was prepared as in exaﬁﬁfbﬂgbwﬂﬂ%bbﬂhﬁirept t hat
acetic anhydride was used to acyl ate the sul phgnam de 1 nstead
trifluoroacetic anhydride. 25 b. 1 1 JUL 1996
5- (1S-(3-acetyl am nosul phonyl phenyl am nocar bony
phenylethylaninocarbonyl)-6-(1-adanantanenethylan|uu-
car bonyl ) - benzi m dazol e This was prepared essefitially as in exawale 128

except that 30 the product of step a above was used as supsrTate instead

of 1S (3- trﬂﬂ'ﬂusormselp)ﬂe@mmdswmmtyimlfeﬁylaamim eznhpigl )1082-step c
phenyl et hyl a I er, [e D\VBO ] S),
10. 2" (1H, @"3’%? 1f=|£‘gg) e pr(‘]fﬁd\lﬁ gg é{}‘]j‘Z (1o)|‘—’!]°[°‘%’rer Via g (lﬂé%&' 4%
3.6-2.9 (4H smﬂostra@e( @H;stm)ad 105 thel, prpdugs of5 epemple) 108 a8pte b1§8
5-(1S-(3- aCe&\?QRaW‘daOﬁM%BPOFYi@hﬁ’”{iﬁlmcfﬂ)o §ag bpfy) )a), 8.7 (2H, s), 8.5
- 2- phenyl et hyl am nocar bony anant ane-

5 °(1H, t), 8.2 (1H, s), 7.8 (1H, br s), 7.4 (5H, m), 7.0 (1H,
s), 4.8 (1H, m), 3.5 (1H, m), 3.0 (3H, m), 2.5 (3H, s), 1.8

(3H, s), 1.6 (6H, m), 1.4 (6H, s).

The compound was further characterised and tested as the di-
10 N-methyl-D-glucamine salt. Found: C, 55.75; H, 7.05; N,
8.62. Cg,H,N,0,,.3 H,0 requires C, 55.65 H, 7.10; N, 8.74%

.Example 112 5- (18- (3, 5-dicarboxyphenylaminocarbonyl) -2-
phenylethylaminocarbonyl)-4—(1-adamantanemethylamino—

15 carbonyl)-benzimidazole. Regioisomer 1 (assignment of
regioisomer uncertain)

a. Benzimidazole-4,5-dicarboxylic acid anhydride

20 This was prepared essentially as in example 111 step a
except that 3,4-dimethoxycarbonyl-2-nitrocaniline was used
instead of 3,4-dimethoxycarbonyl-é-nitroaniline and formic
acid was used instead of acetic acid in the course of
formation of the second ring. 3,4-dimethoxycarbonyl-2-

25 nitroaniline was isolated as a more minor product during the
course of the hydrogenation described in example 111 step a.

b. 5-(18-(3,5-dicarboxyphenylaminocarbonyl) ~-2-
phenylethylaminocarbonyl) -4- (1-adamantanemethylamino-
30 carbonyl) -benzimidazole

This was prepared essentially as described in example 111
steps b to d except that benzimidazole-4,5-dicarboxylic acid
anhydride was used in step b instead of benzimidazole-5,6-
35 dicarboxylic acid anhydride. The two regioisomers formed
during the course of these réactions were separated at the
end of step ¢ by column chromatography (silica 5% methanol
and 95% dichloromethane) with the less polar regioisomer

A~



100 net hyl am nocar bonyl )-indole. M xture of reMgN’gts}&&Tt ions 5 and

6 This was prepared essentially as in exanple P9| except that 5
1S- (3-acetyl am nosul phonyl phenyl am nocar bonyl ) [ 2} phetyUL 998Y!jani ne was
used in step b instead of 1S-(3-trifluoro- _

acet yl am nosul phonyl phenyl am nocar bonyl ) -g& phepytethytanrre; NVR
(d6-DVMSO) 6 12.1 (1H, br s), 11.5 (1H, s), 10.8 (1H, 2 x s), 8.9 (1H, 2 x
d, 87-7.2 (13H, m, 6.6 and 6.5 (1H, 10 m, 48 (IH ™, 3°6-2.8 (4H, m,
1.9 (6H, m, bkimg @dken thicdudifdndidedioaygesl ak8%he compound of this
5-(1S-(3-ben | ami_nosul ny/l kNQ= garbany
-2-pheny|ethygélr?&ﬁ]g%argoﬁy%(FB?B@%bgggngﬁfgné?ﬁwQr s), 10.5 (2H, m), .
met hyl am noc&-Sor{¢H), - m¢nzBnRd&Ed) es), 7.9-7.1 (7H, m), 6.6 (1H, m), 4.8

(1H, m), 3.6-3.0 (4H, m), 1.9 (3H, s), 1.6 (12H, m).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt. Found: C, 55.29; H, 6.98; N,
8.93. C;,H,,N,0,,.3 H,0 requires C, 55.28 H, 7.00; N, .8.85%

10 Example 113 4- (18- (3,5-dicarboxyphenylaminocarbonyl) -2-
phenylethylaminocarbonyl) -5~ (l-adamantanemethylamino-
carbonyl) -benzimidazole. Regioisomer 2 (assignment of

regioisomer uncertain)

15 The material was prepared essentially as in example 112
except that the more polar regioisomer isoclated after
chromatography was used in the final deprotection step, 'H
NMR (d°-DMSO) & 13.0 (2H, br s), 10.7 and 9.5 (1H, 2 x s),
8.6 (4H, m), 8.2 (1H, s), 7.7 (1H, br s), 7.4 (1H, m), 7.3

20 (6H, m), 4.8 (1H, m), 3.6 (1H, m), 3.0 (3H, m), 1.9 (3H, s),
1.6 (6H, m), 1.4 (6H, s).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt. Found: C, 56.22; H, 7.00; N,
25 9.03. CgH,N,0,,.2 H,0 requires C, 56.18 H, 6.93; N, 8.99%

Example 114 5- (18- (3,5-dicarboxyphenylaminocarbonyl) -2-
phenylethylaminocarbonyl) -6- (1-adamantanemethylamino-
carbonyl) -2-n-butylbenzimidazole
30
This was prepared essentially as in example 111 except that
n-pentanoic acid was used in step a instead of acetic acid,
'H NMR (d°-DMSO) & 13.0 (3H, m), 10.2 (1H, s), 8.8 (1H, 4),
8.7 (2H, s), 8.5 (1H, t), 8.2 (1H, s), 7.8 (1H, br s), 7.3
35 (5H, m), 7.0 (1H, s), 4.8 (1H, m), 3.5-2.7 (6H, m), 1.8 -1.3
(19H, m), 0.9 (3H, t).

The compound was further characterised and tested as the di-

~



This was prepared essentially as in exanple 1 REE&AGEMENE\SHEEEZOW
chloride was used as acyl ating agent during thejcourse of step f iInstead of
acetic anhydride, [err]H NWR (d[err]- 20 DVSO er1]1Jm_$;%1H br s), 10.1
(1H, s), 8.8 (1H, d), 85 (3H m, 8.3-7.2 (1¢H} m, 4.8 (1H |n}, 3.6-2.9
(4H, m, 1.9 (3H, M, 1.6 (6H m, 1.5 (&S : -
5-(1S- (2- et hoxy- 5- car boxyphenyl am nocar bonyl }J- 25

2- phenyl et hyl am nocar bonyl ) -6- (1-adanmantanenethylam no-
car bonyl )h be N-metdyAoile- glhicanviase psaptr ed‘oem;?sntqlal By .39 :i rHex3dnmpRe 79,
except that t 5 5- ':.—%’éﬁb | gm .b I 30
phenyl et hyl aniij‘sr?fagzvx/a%s}?i’glg 1? néjg?e%% nst ea I'-ye%g( éﬁm RIYLHY1D. 35 )
benzyl oxycar bonyl phenyl am nocar bonyl ) - 2- phenyl et hyl am ne. The

1S-(2- et hoxm’%@@yhasycarioﬂn%p@@immw{eﬂﬁaaum%&tm 21 ne

was prepared by coup 1 ng BOC- L- pheny 1~-_al ani

2- met hoxy-5- RABHY bR § Br %ﬁf"‘P-’lbr?élY]rh ?ﬁé%?%‘&%ﬁﬁéé‘ed‘fewgkéﬁlno”
fol | owed by tda&ﬁﬁdiﬁﬂl) 9 tdmiddddpiirlene . Regioisomer 1 (regiochemistry

unnassigned)

This was prepared essentially as in example 24 steps g to i

10 except that 5-nitronaphthalene-2,3-dicarboxylic acid
anhydride was ﬁsed as substrate instead of indole-5,6-
"dicarboxylic acid anhydride. The less polar regioisomer
isolated at the penultimate stage was used to prepare the
compound of this example. The final deprotection also served

15 to reduce the nitro group, *H NMR (d°-DMSO) & 13.5 (2H, br
s), 10.2 (1H, s), 8.8 (1H, d), 8.7 (2H, d), 8.5 (1H, t), 8.2
(14, 4), 8.0-6.8 (10H, m), 5.7 (2H, br s), 4.8 (1H, m), 3.6~
2.9 (4H, m), 1.9 -1.5 (15H, m).

20 The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt. Found: C, 56.90; H, 7.14; N,
7.42. CgH,N,0,,.3.3 H,0 requires C, 56.94 H, 7.14; N, 7.38%

Example 116 3-(18-(3,5-dicarboxyphenylaminocarbonyl) -2-

25 phenyl ethylaminocarbonyl) -2- (1 -adamantanemethylamino-
carbonyl) -5-aminonaphthalene. Regioisomer 2 (opposite
regiochemistry to example 115)

This was prepared essentially as in example 115 except that

30 the more polar regioisomer was taken through the final step
¥ NMR (d°-DMSO) & 13.5 (2H, br s), 10.2 (1H, s), 8.9 (1H,
d), 8.7 (2H, s), 8.4 (2H, m), 8.2-6.8 (10H, m), 5.9 (2H, br
s), 4.8 (1H, m), 3.5-2.8 (4H, m), 1.8 -1.5 (15H, m).

35 The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt. Found: C, 51.21; H, 7.26; N,
6.76. CgH,N,0,,.10 H,0 requires C, 51.51 H, 7.52 N, 6.67%
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This was prepared essentially as in example 25 except that
18- (3, 5-diaminocarbonyl-phenylaminocarbonyl) -2-phenylethyl -
amine was used in step d instead of 1S8-(3,5-dibenzyloxy-
carbonylphenylaminocarbonyl) -2-phenylethyl amine .and no

Final deprotection was required, Found: C, 54.67; H, 5.72;

N, 12.58. C3;HyoN,0,.2.2 CH,Cl, .1.8 DMF requires C, 54.65 H,
5.76 N, 12.78% 'H NMR (d°-DMSO) & .12.8 (1H, br s), 10.2 (1H,
s), 8.8 (1H, 4), 8.5 (1H, t), 8.4 (2H, m), 8.1-7.9 (5H, m),
7.4-7.1 (8H, m), 4.8 (1H, m), 3.4 (2H, m), 2.9 (2H, m), 1.8
(3H, =), 1.4 (6H, m), 1.3 (6H, m).

Example 118 5-(1S-(3,5-dihydroxyiminomethylenephenylamino-
carbonyl) -2-phenylethylaminocarbonyl) -6- (1-adamantanemethyl-
aminocarbonyl) -benzimidazole

This was prepared essentially as in example 25 except that
1S-(3,5-diahydroxyiminomethylenephenylamindcarbonyl)—2—
phenyl ethylamine was used in step d instead of 1S8-(3,5-
dibenzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine
and no final deprotection was required, Found: C, 63.18; H,
6.18; N, 14.01. C;;H;yN,0;.2.3 H,0 requires C, 63.25 H, 6.25
N, 13.95% H NMR (d°-DMSO) & 12.8 (1H, br s), 11.3 (2H, s),
10.0 (1H, m), 8.8 (1H, d), 8.6 (1H, t), 8.4 (1H, s), 8.1
(4H, m), 7.9 (1H, m), 7.5 (1H, s), 7.3 (5H, m), 7.2 (1H, m),
4.8 (14, m), 3.5 (1H, m), 3.1-2.8 (3H, m), 1.8 (3H, s), 1.5
(6H, m), 1.4 (6H, m).

Example 119 5- (18- (3, 5-dihydroxymethylphenylaminocarbonyl) -
2-phenylethylaminocarbonyl) -6- (1-adamantanemethylamino-
carbonyl) -benzimidazole

a. 5- (18- (3,5-dihydroxymethylphenylaminocarbonyl) -2-
phenylethylaminocarbonyl) -6- (1-adamantanemethylamino-

‘carbonyl) -benzimidazole diacetoxy carbonate derivative.

L)



in step a instead of benzinidazole-5,6-dicarBERLACENE%HHSH ETanhydride
[err]H NWVR (d[err]-DMSO) [err] 11.6 (1H, br , 10.2 (1H, s 9.3 (1H,

t),

8.8 (1H, d), 8.7 (2H, s), 8.4 (2H, s), 8.1 1+ #NJUL 9964H] ), 7.6-7.2
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phenylethylaminocarbonyl) -6- (1-adamantanemethylamino-

carbonyl) -benzimidazole

The product of step a above (1.91 g, 2.5 mmol) was dissolved
in methanol (210 ml) and was treated with a 1% solution of
potassium carbonate in water (105 ml). After stirring
overnight, the methanol was removed by evaporation and the
resulting solid extracted with ethyl acetate. The organic
layer was washed with brine, dried, filtered and evaporated
to leave the title compound, Found: C, 69.69; H, 6.61; N,
11.19. C,H,,N.O; requires C, 69.90 H, 6.50 N, 11.02% 'H NMR
(d°-pMso) 6 12.8 (1H, br s), 9.8 (1H, s), 8.8 (1H, d4), 8.5
(14, t), 8.4 (1H, s), 7.9 (1H, m), 7.7 (2H, s), 7.3 (5H, m),
7.1 (1H, s), 7.0 (1H, s), 5.2 (2H, t), 4.7 (1H, m), 4.5 (4H,
d), 3.3 (2H, m), 2.9 (2H, m), 1.9 (3H, s), 1.6 (6H, m), 1.5
(6H, m).

Example 120 5-(1s-(3,5- hydrogencarbonylphenylamlno—
carbonyl) -2- phenylethylamlnocarbonyl) -6-(1-adamantane-
methylaminocarbonyl) -benzimidazole

The compound of example 119 was oxidised by treatment with
oxalyl chloride in DMSO and triethylamine using
dichloromethane as solvent, following the Swern oxidation
protocol in 45% yield, Found: C, 67.23; H, 6.08; N, 10.41.
C3,H3;N;O; . 1.7 H,0 requires C, 67.13 H, 6.15 N, 10.58% 'H NMR
(d°-pMsO) 6 12.8 (1H, br s), 10.3 (1H, s), 10.1 (2H, s), 8.9
(1, 4), 8.7 (2H, s), 8.6 (1H, t), 8.4 (1H, s), 8.2 (1H, s),
7.8 (1H, s), 7.4 (5H, m), 7.1 (1H, s), 4.8 (1H, m), 3.3 (2H,
m), 3.0 (2H, m), 2.0 (3H, s), 1.6 (6H, m), 1.4 (6H, m).



using PyBrOP, followed by treatment with trif EEPBAGEMM%HESHEET d [err]H
NVR (d[err]-DVvBO [err] 13.3 (2H, br s), 12.9 S I Ko s),
(1H, d), 8.7 (2H, d), 8.6 (1H, t), 8.4 (1H, s, 8121%@; 9% . (1H, r‘r)
7.4 (1H, m, 7.3 (1H, m, 7.1 (2H m, 4.8 (1H|m, 3. , dd), 3.1 (1H
dd) , 102 2.9 (2H, d), 1.9 (3H, s), 1.¥%(6H | The

conpound was further characterised and teste

-D Wocar?w) F'?’ ;34 C%JZ-t%%%%%%%1?‘3?¥loxymethyloxy-

N- net hyl
(3,5-dicarb

as Ehe'di-

et hyl ami noc ardadoopiy)l pheny(l amadacanbamghet 2nyphenyd eyl anmoyabeoryh dazol e

10 Thi s was

10

15

20

25

Pf SRR ESPGIE 11 3 Ao d A SRPP) Sz SHEEM .  Mixture of

regioisomers at positions 5 and 6
a. 3,4-dimethoxycarbonyl-2-iodophenol

The dimethyl ester of 4-hydroxyphthallic acid (4.20 g,
mmol), was dissoved in triflic acid (15 g, 100 mmol),

20
" and
cooled to 0°C. N-iodosuccinimide (4.5 g, 20 mmol) was added
The
reaction mixture was poured onto a mixture of ice and water

portionwise and stirred at room temperature for 2h.

and the aqueous layer was extracted with dichloromethane (3
75 ml). The
succesively with 5% sodium bisulphite solution and brine

X combined organic layers were washed
before being dried, filtered and evaporated, to yield the

title compound 4.51 g.
b. 5,6-Dimethoxycarbonyl-2-trimethylsilyl-benzofuran

The product of stép a (4.5 g,'13.4 mmol) and TMS-acetylene
(1.71 g, 17.4 mmol) in triethylamine (50 ml) and dioxan (80
ml) was degassed with argon for 15 min. Copper I iodide (152
mg, 0.8 mmol), was added followed by bis triphenylphosphine
(564 mg, 0.8 mmol).
stirred at 60°C overnight under an atmosphere of argon. The

palladium dichloride. The reaction was

solvents were removed by evaporation and the résulting oil

-was redissolved in dichloromethane and washed sequentially

30

35

with 10% citric acid solution and brine. The organic layer
was dried, filtered and evaporated and passed through a

short silica column to give the title compound.
c. Benzofuran-5,6-dicarboxylic acid anhydride

This was prepared from the product of step b in several
steps by treatment with hydrogen fluoride/pyridine complex
to remove the silicon group, followed by saponification to
generate -the diacid. Anhydride ring formation occurred on



1R- (3, 5-di-benzyl oxycar bonyl phenyl am nocar bonyl ) -2- (2-
fl uorophenyl ) et hyl am ne was used in step a instead of 1S-{3-

benzyl oxycar bonyl phenyl am nocar bonyl ) -2-phenyl et hyl am HEE
1R- (3, 5-di - benzyl oxycar bonyl phenyl am nocar bonyl ) - 2- ( 2- ?gﬁqJ“EﬂMENT‘SHEET
fl uorophenyl ) et hyl am ne was prepared byxoupling BOC D{2- . 1
fl uor ophenyl al ani ne and 3, 5-di benzyl oxycar bonyl ani | i ne |i 1] tﬂe ﬁygégﬁ%e
PyBROP, followed by treatment with trifluoroacetic acic
(d[ err] - DVbERYigT [thes HaEid tsr appropoimatedy 100°Cg 9
s), 86 (1H, t), 84 20 (1H, s), 8.2 (1H s), 7.9 (1H-d

m, 7.1 (
1.3 (6H,

[err]H NMR

oy A, |

(1H, d), 8.7 (2H,
PAAY ‘7 2( Ll

of

==t

25 N-net hylcRugHeans reigal Mikeare efléégioisomers at positions 5 and
5- (1S- (3, 5-di car boxyphenyl am nocar bonyl ) - 2-

(2, 4-di f1

udﬂophenyl)ethylaninocarbonyl)-6-(1-adanantane-

met hyl am nocar bonyl ) - benzi m dazol e
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This was prepared essentially as in example 24 step g except
that benzofuran-5,6-dicarboxylic acid anhydride was used as
substirate instead of indole-5, 6-dicarboxylic acid anhydride.

e.5-(18-(3,5-di-t-butylcarbonyloxymethyloxycarbonylphenyl -
aminocarbonyl) -2-phenylethylaminocarbonyl) -6~ (1-adamantane-
methylaminocarbonyl) -benzofuran. Mixture of regioisomers at
positions 5 and 6

This was prepared essentially as in example 24 step h except
that 6-(1-adamantanemethylaminocarbonyi)-benzofuran—s—
carboxylic acid was used instead of 6-(l-adamantanemethyl-
aminocarbonyl) -indole-5-carboxylic acid and 1S-(3,5-di-t-
butylcarbonyloxymethyloxycarbonylphenylaminocarbonyl) -2-
phehylethylamine was used instead of 1S8-(3,5-di-benzyloxy-
carbonylphenylaminocarbonyl) -2-phenylethylamine. No attempt
was made to separate the regioisomers at this point, 'H NMR
(as-DMso) & 10.2 (1H, s), 9.0 (1H, d), 8.8 (2H, s), 8.6 (1H,
t), 8.2 (2H, m), 7.9 (1H, 2 x s), 7.3 (5H, m), 7.1 (2H, m),
6.0 (4H, s), 4.7 (1H, m), 3.4 (2, m), 2.9 (2H, m), 1.4-1.3
(15H, m), 1.2 (18H, s).

Example 122 5- (18- (3,5-dicarboxyphenylaminocarbonyl) -2-
phenylethylaminocarbonyl) -6- (1-adamantanemethylamino-
carbonyl) -benzofuran. Mixture of regioisomers at positions
5 and 6

a. 5-(18-(3,5-di-allyloxycarbonylphenylaminocarbonyl) -2-
phenylethylaminocarbonyl) -6- (1-adamantanemethylamino-
carbonyl) -benzofuran. Mixture of regioisomers at positions

5 and 6

3~ . 4
1H, s), 4.8 (1H, m, 3.6-2.9 (4H, . 1.8 (3H, . 1.6 (6H
ma- The %o%w%m'waéammeﬁérwﬁwag)fzéfwﬁnab%gp%&r 'ch'ersz'

]
1,



30 This was prepared essentially as in exanpl BE?L/
1S- (3, 5-di benzyl oxycar bonyl phenyl am nocar bonwyl )}- 2- (2, 4-

di f | uorophenyl ) et hyl am ne was used in step a i st 4aJyk 19%
(3- benzyl oxycar bonyl phenyl am nocar bonyl ) - 2- pﬁenyl et hyl am ne.
1S- ( 3, 5- di benzyl oxycar bonyl phenyl ani nocatbony]l )=2-(2, 4-

di f1 uor ophenyl ) et hyl am ne was prepared by coupling BOC |-

2, 4-di fl uor Qqphenyl al ani ne ith 3,5-di,benzyl.oxycarbonyl-_anilin usj ng
Pyer op, 7 HRARE RPeRared RARERtIRLLY 28’ 1855 EATPLact Bl BEPRPE HRE
[err]H NMR (1§ -ef3,|5{dE@ 1 By ke dniplseny 18m2nbtblrbeony19. -2 {gdhteny) ; 8.7
(2H, d), 8. , .4 (1 H _t (12 (8. &2H._m,
7.2 (1H, s)%’%’?‘( ‘%1«,1“%)',"’&‘ 559(‘%4 nﬁ) %t%}’s ?1&{‘558%‘? %’Eo %Hdh?g‘g%%

butylcarbonyloxymethyloxycarbonylphenylaminocarbonyl) -2-

5 phenylethylamine

b. 5- (18- (3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-
phenylethylaminocarbonyl) -6- (1-adamantanemethylamino-
_ carbonyl) -benzofuran o
10
The product of step a above was de-esterifeied by treatment
with diethylamine in THF in the presence of palladium
tetrakis triphenylphosphine. The product was initially
isolated as the bis diethylamine salt, H NMR (d4®-DMSO) &
15 10.2 (iH, s), 9.0 (1H, 4), 8.8 (2H, s), 8.4 (3H, m), 8.1
(2H, m), 7.9 (1H, 2 x s), 7.4-7.1 (6H, m), 7.0 (1H, m), 4.7
(1H, m), 3.4 (1H, m), 2.9 (3H, m), 1.8 (3H, s8), 1.5 (6H, q),
1.3 (eH, s).

20 The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt. Found: C, 69.29; H, 6.05 N, 5.86.
Cs,H, N0, requires C, 69.45; H, 5.97; N, 6.07%

Example 123 5- (18- (3,5-dicarboxyphenylaminocarbonyl) -2-

25 phenylethylaminocarbonyl)-6-(l-adamantanemethylamino-
carbonyl) -2, 3-dihydro-benzofuran. Mixture of regioisomers at
positions 5 and 6

This was prepared by hydrogenation of the dibenzyl ester of
30 the compound of example 122 using 10% palladium on charcoal.
as catalyst. H NMR (d°®-DMSO) 6 10.1 (1H, 2 x s), 8.8 and 8.7
(1H, m), 8.5 (2K, m), 8.2 (2H, m), 7.5-7.2 (6H, m), 6.9 (1H,
m), 4.7 (1H, m), 4.6 (2H, m), 3.4 (2H, m), 3.0 (4H, m), 1.8
(3H, s), 1.5 (6H, m), 1.4 (6H, s).
35 '
The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt. Found: C, 55.84; H, 6.99; N,
6.61. Cg,H,.N:0,;, .3.0 H,Orequires C, 56.16; H, 7.18; N, 6.30%

a
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t ahenet hyl

5 (3H s), 1.6 (6H q), 1.5 (6H, s). The co
characterised and tested as the di- N-nethyl-
145 5- (1R- (3, 5-di car boxyphenyl am nocar bonyl ) -
di f | uorophenyl ) et hyl am nocar bonyl) -6- (1-ada
ami nocar bonyl ) - benzi m dazol e This was ptepare 'ih exanple 79
except that 15 1R- (3, 5-di benzyl oxycarbonyl piyenyl am nocar bonyl. ] -2- (2, 4-
di fl uorophenyl) et hyl anmi ne was_used in st a irstead—of - )

(3- benzy| oXERRMRkRL 240y ani %i%ﬁb&%ﬁ7§£fﬂ$m?§¥%§lﬁ%%ﬁ§é¢nﬂémln°~

(3, 5- di benzydspotsarnbenryphehetyt Ayl antncdarydny k)26 -((2 ~4damantanemethyl -

di fl uorophenyl ) et hyl am e as % epared by coupling BOC-D 20 .
2,4-difluor ?ﬁﬁ%&%ﬂﬁiﬁf WEH-H ,%-dibenzyloxycarbonyl- aniline wusing
PyBr OP, followed by treatnent wth trifluoroacetic acid, [err]H NWR

b6 (1h S )Thyg g praphrg, By gHEaEnl of) i, bomppnfliof gkl
s), 121 with ammonia in methanol, *H NMR (d°-DMSO) & 10.2 (1H,
m), 8.9 (1H, m), 8.8 (2H; s), 8.2 (2H, m), 8.0 (1H, s), 7.9
(1H, 2 x.s8), 7.4-7.0 (7H, m), 4.7 (1H, m), 3.9 (6H, 8), 3.4-
2:9 (4H, m), 1.9 (3H, s), 1.5 (6H, q), 1.4 (6H, s).
10
Example 125 5- (18- (3,5-dicarboxyphenylaminocarbonyl) -2-

phenylethylaminocarbonyl) -6- (1-adamantanemethylamino-
carbonyl) -benzothiophene. Mixture of regioisomers at
positions 5 and 6

15

| a. Benzothiophene-5,6-dicarboxylic acid anhydride

This was prepared in several steps starting from 3-methyl-2-
carboxy-thiophene. Esterification and allylic bromination

20 gave a material which on treatment with.the sodium salt of
4-toluenesulphonic acid gave 3-toluenesulphonylmethyl-2-
methoxycarbonyl-thiophene. The methyl ester was reduced with
superhydride and the resulting alcohol oxidised to the
aldehyde using PDC. Cycloaddition with dimethyl fumarate

25 using potassium t-butoxide as base gave benzothiophene-5,6-
dicarboxylic acid. This was converted to the title compound
by treatment with acetic anhydride.

b. 5-(18-(3,5-di-t-butyloxycarbonylphenylaminocarbonyl) -2-
30 phenylethylaminocarbonyl) -6- (l-adamantanemethylamino-
carbonyl) -benzothiophene.

This was prepared essehtially as in example 121 steps d and
e except that benzothiophene-5,6-dicarboxylic acid anhydride
35 was used in step d instead of benzofuran-5,6-dicarboxylic.
acid anhydride and 18-(3,5-di-t-butyloxycarbonylphenyl-
aminocarbonyl) -2-phenylethylamine was used in step e instead
of 1S-(3,5-di—t-butylcarbonyloxymethyloxycarbonylphenyl-



25 7.1 (1H mM, 4.8 (1H, m, 3.5 (1H, dd), 3.0 (3H, m, 1.9 (3H s), 1.6
(6H, qg), 1.5 (6H, s). The conmpound was further charg | d as
the di- N-nethyl-D glucam ne salt 30 Exanple 146 AE?LA&E&E&“?SH%@TQ

5- (1S- (3, 5-di car boxyphenyl am nocar bonyl ) - 2- ( 2, 6-
di f 1 uor ophenyl ) et hyl ami nocar bonyl) -6- (lsadamant angngt hyltJUL 1996
am nocar bonyl ) - benzi m dazol e 35 This was prepared egsgqntially as injexanple
79 except that 1S- (3, 5-di benzyl oxycar bonyl phenyl am|ndcartonyt—2="( 2, 6-

di f | uor ophenydniaidnd rivomel Wweks- piserty 1 et sy Fgomine nst eaq of 1S-
(3- benzyl oxycar bonyl phenyl am nocar bonyl ) - 2- phenyl et hyl am ne. 104 1S-

(3, 5-di benzyl oxycar bonyl phenyl am nocar bonyl ) -2- (2, 6- )
c. 5-(1S-(3,5~-dicarboxyphenylaminocarbonyl) -2-phenylethyl-

aminocarbonyl) -6-(l1-adamantanemethylaminocarbonyl) -
5 benzothiophene

The product of step b was treated with trifluorocacetic acid
for 2h: The volatile material was removed by evaporation and
the residue azeotroped several times with diethyl ether to
10 leave the title compound, 'H NMR (d®-DMSO) & 13.2 (2H, br s),
10.2 (1H, s), 8.9 (1H, m), 8.7 (2H, m), 8.4 (1H, m), 8.3
(2H, m), 8.2 (2H, m), 8.0 (1H, m), 7.5-7.0 (5H, m), 4.8 (1H,
m), 3.3-2.9 (4H, m), 1.8 (3H, s), 1.6 (6H, g), 1.4 (6H, s).

15 The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt

Example 126 (+)-6- (1S-(3,5-dicarboxyphenylaminocarbonyl) -2-
phenylethylaminocarbonyl) -5- (1-adamantanemethylamino-
20 carbonyl)-4,5,6,7-tetrahydro-5-aza-benzimidazole.

a. (+)-N-1,5-di-t-Butyloxycarbonyl-6-carboxy-4,5,6,7-
tetrahydro-5-aza-benzimidazole

25 This was prepared by treatment of D/L-histidine with aqueous
formaldehyde using standard Pictet-Spengler conditions. The
product was treated with BOC anhydride to give the title
compound.

30 b (i)—u—l,5—di—t-Butyloxycarbonyl-G—(1S-(3;5-di—benzyloxy—
carbonylphenylaminocarbonyl) -2-phenylethylaminocarbonyl) -
4,5,6,7~ tetrahydro-5-aza-benzimidazole

This was prepared by treatment of the product of step a with
- 35 one equivalent of 1S-(3,5-di—benzyloxycarbonylphenyiamino-
carbonyl) -2-phenylethylamine and 1.2 equivalents of DCCI.
The product was isolated by filtration, evaporation and
column chromatography (silica, ethyl acetate: DCM 1:2).



di f |1 uor ophenyl ) et hyl am ne was prepared by coupl 7 ~
2,6-di fl uorophenyl alanine wth 3,5-di benzyl ox Efﬁmgdﬁu NZH$H4:L

rry

usi ng

PyBrOP, followed by treatnent with trifluoro- 5lag¢etic acid, [efr]H NWR
(d[err]-DVBO) [err] 13.3 (2H, br s), 12.9 (1H, br|s)1 TUML196H, | s), 8.9

(1H, d), 8.7
7.4 (1H m,

(2H, d), 8.6 (1H t), 8.4 (B4 s), (8|2 (1H d), 7.p [1H
7.3 (1H m, 7.1 (2H m, 4.8 (1H |m—35tIH—d9),|3.1

O

dd), 2.9 (2H d), 1.9 (3H, s), 1.6 (6H m, 1.5/(6H s). 10 The chnpoun

was further char@}t-éri(3sd (ans-disérzlysatdaardny ]

Exampl e 147

n,
(1H,
d

Nheayhaniboghrbanyhe-Zal t

Q- - (3 -5- di | ani -0 )
(2, 6-difl uor & een%fﬁﬁﬁ}%ﬁﬁﬁég?%%ﬁﬁeﬂ92&3#3\‘3 a%épémejénylamno- ’
met hyl anmi nocacbdopyl-)odns 6 . Jats teahyidronds aaeepenegd skaalieal |y as in

exanpl e 79 except that 1R- (3, 5-di benzyl oxycarbonyl phenyl am nocar bonyl )
-2- (2,6- 520 di f 1 uorophenyl ) et hyl am ne, was used in step a instead of 1S-
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This was prepared by treating the product of step b with TFA
and then with one egivalent of l-adamantanemethylisocyanate
in the presence of DMAP. After stirring overnight the
reaction mixture was evaporated to dryness and the. residue

'bhrématographed (silica, acetone:toluene 1:2). The most

polar product was the title compound.

d. (&)-6-(1S-(3,5-dicarboxyphenylaminocarbonyl) -2-phenyl-
ethylaminocarbonyl) -5- (1-adamantanemethylaminocarbonyl) -
4,5,6,7-tetrahydro-5-aza-benzimidazole.

This was prepared essentially as in example 24 step i except
that the dibenzyl ester prepared above was used as substrate
instead of the product of example 24 step h, *H NMR (d4°-DMSO)
0 10.3 (1H, m), 8.4 (2H, m), 8.2 (1H, s), 8.0-7.7 (1H, m),
7.4 (1H, m), 7.2 (6H, m), 6.5 (1H, m), 5.1 (1H, m), 4.5 (1H,
m), 4.2 (1H, m), 3.3-2.8 (6H, m), 1.8 (3H, m), 1.6 (6H, q),

1.4 (6H, m).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt. Found: C, 53.86; H, 7.40; N,
9.53. CgH,NgO;; .3.5 H,0 requires C, 53.91 H, 7.28; N, 9.98%

Example 127 5-(1S-(2—chloro-s—carboxypﬁenylaminocarbonyl)-
2-phenylethylaminocarbonyl) -6- (1-adamantanemethylamino-
carbonyl) -benzimidazole

This was prepared essentially as in example 25 except that
1S-(2-chloro—5—benzyloxycarboﬁylphenylaminocarbonyl)-2—
phenyl ethylamine was used in step d instead of 1S-(3,5-
dibenzyloxycarbonylphenylaminocarbonyl) -2-phenylethyl amine.
1S- (2-chloro-5-benzyloxycarbonylphenylaminocarbonyl) -2~
phenyl ethylamine was prepared by coupling BOC-L-

“ .



(3-benzyl oxycar bonyl phenyl am nocar bonyl ) - 2- phen lI{E . ,'CEMENZ SHEJEF 3,

. 5-di benzyl oxycar bonyl phenyl am nocar bonyl ) -2- (P,|6-

di f | uorophenyl ) et hyl am ne was prepared by coupl|) ng McbJbL 1996

2, 6-di fl uorophenylalanine wth 3,5-di benzyl oxlycgrbonyl - 25 nijl i ne

usi ng PyBr OP, followed by treatnentgg wth trifluoroacettc Jacid,

[err]H NVMR (d[err]-DVvsO) [err] 13.3 (2H, br s),L12.9 (1H br s), |10.2 (1H,

s), 89 (1H, d), 87 (2H d), 8.6 (1H, t), 8.4 (1H s), 8.2 (1H, d), 7.9

(1H, ), 7.4Hekylafanihawl th2-whlotol S-Henzyloxycdrbbnylanilife ¢dthgdd) ,

3.1 30 (1H, 9 , " : D..(:6H,. S): - 1 Ihe
4 vis TRy (ehouRd Hy dielipele e hteihrokceeitacil,

conpound was aract er1’s feste )
N- et hyl - D- gMMRanidieDMEPY §51BxampLE, bzgs), 12.8 (1H, br s), 10.0 (1H,

5- (1S- (3, 5-digar oy phenyldn gogarbenyk)-2g.2 (14, s), 8.0-7.6 (3H, m),
pent af | uor ophenyl et hyl am nqcar bonyl ) -6- (1- adanmant anenet h)(/l -

(34, 8), 1.6 (6H, q), 1.4 (6H, s).

NN

The compound was further characterised and tested as the N-
‘methyl-D-glucamine salt. Found: C, 58.33; H, 6.49; N, 9.09.
10 C,H;CINO,, .2.3 H,0 requires C, 58.01 H, 6.51; N, 9.44%

Example 128 5-(1S-(3-trifluoroacetylaminosulphonylphenyl-
aminocarbonyl) -2- phenylethylaminocarbonyl) -6- (1-adamantane-
15 methylaminocarbonyl) -benzimidazole

This was prepared essentially as in example 99 except that
the product of example 25 step c was used in step b instead
of the product of example 24 step g, Found: C, 55.01; H,

20 5.27; N, 10.33. C3H,,F.N,0,S .2.3 H,0 requires C, 58.01 H,
6.51; N, 9.44% 'H NMR (d4°-DMSO) & 10.1 (1H, s), 8.9 (1H, 4),
8.5 (5H, m), 8.0-7.0 (10H, m), 4.8 (1H, m), 3.6-2.9 (4H, m),
1.9 (3H, s), 1.6 (6H, m), 1.5 (6H, m).

25 Example 129 5-(38- (3, 5-dicarboxyphenylaminocarbonyl) -
1,2,3,4-tetrahydroisoquinolino-2-carbonyl) -6~ (1-adamantane-
methylaminocarbonyl) -benzimidazole

This was prepared essentially as in example 79 except that

30 3S-(3,5-dibenzyloxyphenylaminocarbonyl)-1,2,3,4-
tetrahydroisoquinoline was used as substrate instead of 1S-
(3-benzyloxycarbonylphenyl -aminocarbonyl) -2-phenylethylamine

in step a. The 3S-(3,5-dibenzyloxyphenylaminocarbonyl) -
1,2,3,4-tetrahydroisoquinoline was prepared by coupling BOC-

35 3S-carboxy-1,2,3,4-tetrahydroisoquinoline and 3,5-
dibenzyloxycarbonylaniline in the presence of PyRBROP,
followed by treatment with trifluoroacetic acid, *H NMR (d°-
DMSO) 6 13.0 (3H, br s), 11.5 andI0,0 (1H, 2 x s8), 9.0-7.0

P



105 This was prepared essentially as in exanple REPLAQEMFN%§ﬁﬁET

1S- (3, 5-di benzyl oxycar bonyl phenyl am nocar bonyl ) - penta-

f | uor ophenyl et hyl ami ne was used in step a instedd |of1A3JYI31996
benzyl oxycar bonyl phenyl am nocar bonyl ) - 2- phenyl etfhyl am ne. 5
1S- (3, 5-di benzyl oxycar bonyl phenyl am nocagbonyl ) -j2-pent a-

fl uor ophenyl et hyl am ne was prepared by coupling {BOC-L-

pent af | uor ophenyl al ani ne wi th 3, 5-di benzyl oxycar bonyl ani |l i ne usi ng PyBr OP,
1Eo| I fWEd by UBHt nenf Su4 h(1H,i f) yoroleeét Rc (28} dp) [ & 1542 NVR4EI[ an)r,] 1DRBO)
err] 13.0 S 1 ( ) (1H, d), 8.6 (2H, d), 8.5
(1H, t), 8.4 ?@H Bi) Ly Qf%Hﬂ‘g) 274 %%H% 7.4 (1H, s), 4.8 (1H ),
3.5 (1H, dd), 3.2 (1H, dd) 3.0 (2H d, 1.9 (3H s), 1.5 (6H, q), 1.4 (6H,

s) - The compound was further characterised and tested as the di-
5 N-methyl-D-glucamine salt. Found: C, 55.51; H, 6.89 N, 8.80.
Cg,H,,N,0,, .3.2 H,O0requires C, 55.58 H, 6.94; N, 8.73%

Example 130 5- (18- (3, 5-dicarboxyphenylaminocarbonyl) -2~
'bhehylethylaminocarbonyl)—6-(2-naphthalenenemethylamino—
10 carbonyl)-benzimidazole

This was prepared essentially as in example 79 except that

18- (3,5-di-benzyloxycarbonylphenylaminocarbonyl) -2-

phenylethylamine was used in step a instead of 1S-(3-

15 benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine and

2-naphthalenemethylamine was used in step b instead of 1-

adamantanemethylamine, *H NMR (d°-DMSO) 6 12.9 (1H, br s),

10.1 (1H, s), 9.3 (1H, t), 8.9 (1H, 4), 8.7 (2H, s), 8.4

- (2H, s), 8.1 (1H, s), 8.0 (1H, m), 7.7 (4H, m), 7.4 (8H, m),
20 4.8 (3H, m), 3.0 (2H, m).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt. Found: C, 54.92; H, 6.35 N, 8.95.
CsyHeN,0;, .3.7 H,0requires C, 55.06 H, 6.38; N, 8.81%

25
Example 131 5-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-(3-
fluorophenyl)ethylaminocarbonYl)-6-(l—adamantanemethylamino-
carbbnyl)-benzimiaazole

30 This was prepared essentially as in example 79 except that
18- (3,5-di-benzyloxycarbonylphenylaminocarbonyl) -2~ (3-
fluorophenyl) ethylamine was used in step a instead of 1S-(3-
benzyloxycarbonylphenylaminocarbonyl)-2-phenylethy1amine.
The 1S—(3,5—dibenzyloxycarbonylphenylaminocarbonyl)-2-(3—

35 fluorophenyl)ethylamine was prepared by'coupling BOC-L-3-
fluorophenylalanine and 3,5-dibenzyloxycarbonylaniline in
the presence of PyBROP, followed by treatment with
trifluoroacetic acid, *H NMR (d°-DMSO) & 13.0 (3H, br s),

&



15 The conpound was further characterised and {RERACEMENTSREET
N- et hyl - D- gl ucam ne salt Exanple 149
LU, P20

5- (1R- (3, 5-di car boxyphenyl anm nocar bonyl ) - 2-
pent af | uor ophenyl et hyl am nocar bonyl ) - 6- ( 1- adanmpnt an
am nocar bonyl ) - benzi m dazol e This was pregared|e | n| exanpl e 79
except that 1R- (3, 5- dibenzyloxycarbonylphenylarinocarbonyl)-z-pepta-

fl uorophenyl et hyl am ne was used in step a insteé
benzyl oxycar b@n?l phighy|sini n&car oyl {)- 2-8penidet hyl anBng. (1H, t), 8.4

1R- (3, 5- drbe car yljhe a ngc onyl) - 2-pent

quorophenert nép&gsagreg% 3%b§ giﬁ ¥k Etg (aﬁé m, 7.2 (4H, .
quorophenyIaﬂanﬁné (WHy hm) 3, B- Grleﬁzﬁﬂﬁxymhrbbn9léﬁﬁl|ﬁb:db4ﬁg(¢@%yq]%

fol lowed by #reatmgnt g4ith trifluoroacetic 30 acid, [err]H NW\R

(d[ err]-DVBO [err] 130 (2H, br s), 10.2 (1H s), 8.9 (1H d), 8.6 (2H
d), 8.5 (P4 t), 8.4 (1H s), 8.2 (1H d), 7.9 (1H s), 7.4 (1H s), 4.8

(1 12, (g)H’ 3. SThiHcofi@bund. Wab Hhrtier chdrdcttdriBed bnd t8Bted) asleBe (HH d).

N-methyl-D-glucamine salt

Example 132 5- (18- (3, 5-dicarboxyphenylaminocarbonyl) -2- (4-
10 fluorophenyl)ethylaminocarbonyl) -6-(l-adamantanemethyl-
aminocarbonyl) -benzimidazole

This was prepared essentially as in example 79 except that
1S-(3,5-di-benzyloxycarbonylphenylaminocarbonyl) -2-(4-
15 fluorophenyl)ethylamine was used in step a instead of 18- (3-
benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.
The 1S-(3,5-~di-benzyloxycarbonylphenylaminocarbonyl)-2-(4-
fluorophenyl)ethylamine was prepared by coupling BOC-L-4-
fluorophenylalanine and 3,5-dibenzyloxycarbonylaniline in
20 the presence of PyBROP, followed by treatment with
trifluoroacetic acid, H NMR (d®-DMSO) & 13.0 (3H, br s),
10.2 (1H, s), 8.9 (1H, 4), 8.7 (2H, s), 8.5 (1H, t), 8.4
(1, s), 8.2 (1H, s), 7.9 (1H, s), 7.4 (2H, m), 7.2 (3H, m),
4.8 (1H, m), 3.6-2.9 (4H, m), 1.8 (3H, s), 1.7 (6H, q), 1.5
25 (6H, s).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt

30 Example 133 5-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-(2-
trifluoromethylphenyl)ethylaminocarbonyl) -6-(1-
adamantanemethylaminocarbonyl) -benzimidazole

This was prepared essentially as in example 79 excépt that
35 18-(3,5-di-benzyloxycarbonylphenylaminocarbonyl) -2-(2-
trifluoromethylphenyl)ethylamine was used in step a instead
of 18- (3-benzyloxycarbonylphenylaminocarbonyl) -2-phenyl-
ethylamine. The 1S-(3,5-di-benzyloxycarbonylphenylaminoF

.3



s) 35 The conpound was further characterised ahREPEACEMENS BHEE#] -
N- et hyl - D- gl ucam ne salt 106 Exanple 150 '
5- (1R- (3, 5-di car boxyphenyl anm nocar bonyl ) - 2- ( 3- 1'1JUL‘@96
f1 uorophenyl) et hyl am nocar bonyl) -6- (1-adananganenethyl -
am nocar bonyl ) - benzi m dazole 5 This was prepar ¢d 5 | n exanpl e
79 except that 1R (3, 5-di-benzyl oxycarbonyl phg¢nyl am nocar bonyl )} -2- (3-

fl uor ophenyl ) et hyl am ne was used in step a inst€ad ol IS (3-

Egpfglgxgca;bamﬁqﬁy&W#ankBecaummudﬁométhyépﬁeﬂymmfﬁﬁhglaﬁhae was
- I - benzyl ox |
quorophenyI?EFﬁ?Fg 3§§u§$g%%rg@kﬂ;??g%%ﬁ*lho%e@%ﬁp%QPhenylalanlne )

and 3,5- dlbenzyloxycarbonylanlllne in the presence of

PyBROP, followed by treatment with trifluoroacetic acid, H

5 NMR (d%-DMSO) & 13.0 (3H, br s), 10.2 (1H, s), 9.0 (1H, 4),
8.7 (24, s), 8.6 (1H, t), 8.4 (1H, s), 8.2 (1H, s), 7.9 (1H,
g), 7.7 (4H, m), 7.2 (1H, m), 4.9 (1H, m), 3.8-3.0 (4_H, m),
1.8 (3H, s), 1.6 (6H, q), 1.5 (6H, s).

10 The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt Found: C, 52.67; H, 6.57; N,
8.25. CgH,,F;N,0,, .3.5 H,0O requires C, 52.70 H, 6.55; N,
8.27%

15 Example 134 S-(ls—(3,5—dicarboxyphenylaminocarbonyl)—2—(4—
iodophenyl) ethylaminocarbonyl) -6- (1-adamantanemethylamino-
carbonyl) -benzimidazole

a 5- (18- (3,5-di-allyloxyphenylaminocarbonyl) -2- (4-iodo-
20 phenyl)ethylaminogarbonyl)-6-(l-adamantanemethylamino—
carbonyl) -benzimidazole

This was prepared essentially as in example 79 steps a and
b except that 18-(3,5-di-allyloxycarbonylphenylamino-

25 carbonyl)-2- (4-iodophenyl)ethylamine was used in step a
instead of 18- (3-benzyloxycarbonylphenylaminocarbonyl)-2-
phenylethylamine. The 1S-(3,5-di-allyloxycarbonylphenyl-
aminocarbonyl) -2- (4-iodophenyl) ethylamine was prepared by
coupling BOC-L-4-iodophenylalanine and 3,5-diallyloxy-

30 carbonylaniline in the presence of PyBROP, followed by
treatment with trifluoroacetic acid.

b 5- (18- (3, 5-dicarboxyphenylaminocarbonyl) -2- (4-iodo-
phenyl)ethylaminocarbonyl) -6- (1-adamantanemethylamino-
35 carbonyl)-benzimidazole

This was prepared essentially as in example 122 step b but
using the product of step a above as substrate instead of 5-

~_



fl uor ophenyl al ani ne and 3, 5-di benzyl oxycar bon : A i br esence

PyBROP, followed by treatnment with triflu RE ACh@E@ﬁ}Sﬂﬁgg'r]H NVR

(d[err]-DVsO) 6 13.0 (3H, br s), 10.2 (1H, s),] 8.9 (1H, d), 8} 7{(2H, s),
8.5 (1H, t), 8.4 15 (1H, s), 8.2 (1H, s), 7. 1H 1QUL 1996 (LH m, 7.2
(4H, m), 4.8 (1H, m, 3.6-2.9 (4H, m, 1.48(3MH Is), 1.7 (6H §)}| 1.5 (6H,
s). The conpound was further characterised an it 20

N- net hyl - D- gl ucam ne salt The conpounds of the¢ exanples were tested for
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(1H, d), 8.4 (4H, s), 8.2 (1H, s), 7.9 (1H, s), 7.7 (2H, m),
7.3 (1H, m), 7.2 (2H, m), 4.7 (1H, m), 3.5-2.9 (4H, m), 1.8
(34, s), 1.7 (6H, q), 1.5 (6H, s).

Example 135 5- (1S-(3,5-dicarboxyphenylaminocarbonyl) -2- (2-
chlorophenyl) ethylaminocarbonyl) -6- (1-adamantanemethyl-
aminocarbonyl) -benzimidazole

This was prepared essentially as in example 134 except that
18- (3,5-di-allyloxycarbonylphenylaminocarbonyl) -2- (2-chloro-
phenyl)ethylamine instead of 18-(3,5-di-allyloxycarbonyl-
phenylaminocarbonyl) -2- (4-iodophenyl)ethylamine in step a.
The . 15-(3,5-di-allyloxycarbonylphenylaminocarbonyl) -2-(2-
chlorophenyl)ethylamine was prepared by coupling BOC-L-2-
chlorophenylalanine and 3, 5-diallyloxycarbonylaniline in the
presence of PyBROP, followed by treatment with
trifluoroacetic acid. The title compound was isolated and
characterised as a bis dietylamine salt. Found: C, 62.21; H,
7.05; N, 11.22. C,H,CIN,0, .1.5 H,0 requires C, 62.02 H,
£7-.06; N, 11.25% *H NMR (d°-DMSO) & 10.1 (1H, s), 8.8 (1H,
da), 8.5 (3H, s), 8.4 (1H, s), 8.2 (1H, s), 7.9 (1H, s), 7.5-
7.2 (7H, m), 4.8 (1H, m), 3.6-2.9 (4H, m), 1.8 (3H, s), 1.6
(6H, q), 1.5 (6H, s). '

Example 136 (i)-5-(1-(3,5-dicarboxyphenylaminocarbonyl)-2-
pentafluorophenylethylaminocarbonyl) -6- (1-adamantane-
methylaminocarbonyl) -benzimidazole

This was prepared essentially as in example 79 except that
(+)-1-(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-
pentafluorophenylethylamine was used in step a instead of
1S- (3-benzyloxycarbonylphenylaminocarbonyl) -2-phenylethyl-
amine. (z)-1-(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-
pentafluorophenylethylamine was prepared by coupling BOC-
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The compound was further characterised and tested as the di-
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N-methyl-D-glucamine salt. Found: C, 50.83; H, 6.04; N,
8.17. CgHFN,0,, .3.3H,0 requires C, 50.87; H, 6.08; N,
8.14%

Example 137 5- (18- (3-acetylaminosulphonylphenylamino-
carbonyl) -2-phenylethylaminocarbonyl) -6- (1-adamantane-~
methylaminocarbonyl) -benzimidazole

a _ 1S- (3-acetylaminosulphonylphenylaminocarbonyl) -2-
phenylethylamine

This was prepared as in example 99 step a except that acetic
anhydride was used to acylate the sulphonamide instead of
trifluorocacetic anhydride.

b. 5- (18- (3-acetylaminosulphonylphenylaminocarbonyl) -2~
phenylethylaminocarbonyl) -6- (1-adamantanemethylamino-
carbonyl) -benzimidazole

This was prepared essentially as in example 128 except that
the product of step a above was used as substrate instead of
1S-(3—trifluoroacetylaminosulphonylphenylamiho—carbonyl)-2-
phenylethylamine in step b, *H NMR (d°-DMSO) & 12.1 (1H, br
s), 10.2 (1H, s), 8.9 (1H, 4), 8.6 (3H, m), 8.0-7.2 (10H,

‘m), 4.8 (1H, m), 3.6-2.9 (4H, m), 1.9 (6H, m), 1.6 (6H, m),

35

1.5 (6H, m).

Example 138 5~ (18- (3-acetylaminosulphonylphenylamino-
carbonyl)-2-phenylethylaminocarbonyl)—6-(1—adamantane-

]

e honpgenat e S| centrifuged
The honpgenate was

oncentration of .m[err]
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positions 5 and 6

This was prepared essentially as in example 99 except that
18- (3-acetylaminosulphonylphenylaminocarbonyl) -2-phenyl-
ethylamine was used in step b instead of 1S-(3-trifluoro-
acetylaminosulphonylphenylaminocarbonyl) -2-phenylethylamine,
'H NMR -(d°-DMSO) 6 12.1 (1H, br s), 11.5 (1H, s), 10.3 (1H,

2 x s), 8.8 (1H, 2 x d), 8.7-7.2 (13H, m), 6.6 and 6.5 (1H,

m), 4.8 (1H, m), 3.6-2.8 (4H, m), 1.9 (6H, m), 1.6 (6H, m),
1.5 (6H, m). '

Example 139 5- (18- (3-benzoylaminosulphonylphenylamino-
carbonyl) -2-phenylethylaminocarbonyl) -6- (1l-adamantane-
methylaminocarbonyl) -benzimidazole

This was prepared essentially as in example 137 except that
benzoyl chloride was used as acylating agent during the

_course of step a instead of acetic anhydride, 'H NMR (d°-

DMSO) & 12.8 (1H, br s), 10.1 (1H, s), 8.8 (1H, d), 8.5 (3H,
m), 8.3-7.2 (16H, m), 4.8 (1H, m), 3.6-2.9 (4H, m), 1.9 (3H,
m), 1.6 (6H, m), 1.5 (6H, m).

Example 140 5- (1S- (2-methoxy-5-carboxyphenylaminocarbonyl) -
2-phenylethylaminocarbonyl) -6- (1-adamantanemethylamino-

carbonyl) -benzimidazole

This was prepared essentially as in example 79 except that
1S- (2-methoxy-5-benzyloxycarbonylphenylaminocarbonyl) -2-
phenylethylamine was used in step a instead of 18-(3-
benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.
The 18- (2-methoxy-5-benzyloxycarbonylphenylaminocarbonyl) -2-
phenylethylamine was prepared by coupling BOC-L-phenyl-
alanine and 2-methoxy-5-benzyloxycarbonylaniline in the
presence of PyBROP, followed by treatment with trifluoro-
acetic acid, H NMR (d°-DMSO) 6 12.7 (2H, br s), 9.4 (1H, s),
8.8 (1H, d4), 8.5 (1H, s), 8.4 (1H, s), 8.2 (1H, t), 7.7 (2H,
m), 7.3 (7H, m), 4.8 (1H, m), 3.9 (3H, &), 3.4-2.8 (4H, m),

.
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5.5 41 7.8 5 6.0 42
6.0 43 5.8 7
5.3 45 7.19 REPL&QE@ﬁQﬂ?SHEET
5.8 47 6.8 11 5.9
5.9 49 1015.6 13 1 §JPL 1996
6.0 51 8.0 15 7.9
7.2 16 5.6 : 53 T 19 L
b (3H, s), Bel &H, q), 1.4 &Y, s). 55 : Y
5.9 56 | 7.0 24 8.9 57

The compound was further characterised and tested as the N- '

methyl-D-glucamine salt. Found: C, 59.15; H, 7.00; N, 9.41.
CyHeNO,;,.2.75 H,0 requires C, 59.08 H, 6.93; N, 9.40%

Example 141 5- (18- (3,5-dicarboxyphenylaminocarbonyl) -2-
phenylethylaminocarbonyl) -6- (2-naphthalenenemethylamino-

‘carbonyl) -indole. Mixture of regioisomers at positions 5 and

6

This compound-was'prepared essentially as in example 130
except that indole-5,6-dicarboxylic acid anhydride was used
in step a instead of benzimidazole-5,6-dicarboxylic acid
anhydride H NMR (d°-DMSO) & 11.6 (1H, br s), 10.2 (1H, s),
9.3 (1H, t), 8.8 (1H, 4), 8.7 (2H, s), 8.4 (2H, s), 8.1 (1H,
g), 7.8 (4H, m), 7.6-7.2 (11H, m), 6.5 (1H, s), 4.8 (3H, m),
3.5 (1H, d4d), 3.0 (1H, d4d).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt '

Example 142 (+)- 5-(1-(3,5-dicarboxyphenylaminocarbonyl) -2-
(2,6-difluorophenyl) ethylaminocarbonyl) -6~ {1-adamantane-

methylaminocarbonyl) -benzimidazole

This was prepared essentially as in example 79 except that
() -1-(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2- (2,6~
difluorophenyl)ethylamine was used in step a instead of 1S-
(3-benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.
() -1-(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2- (2,6~
difluorophenyl)ethylamine was prepared by coupling BOC-2,6-
difluorophenylalanine with 3,5-dibenzyloxycarbonylaniline
using PyBrOP, followed by treatment with trifluorocacetic
acid, 'H NMR (d°-DMSO) & 13.3 (2H, br s), 12.9 (1H, br s),
10.2 (1H, s), 8.9 (1H, 4), 8.7 (2H, d4), 8.6 (1H, t), 8.4
(1H, s), 8.2 (1H, d), 7.9 (1H, m), 7.4 (1H, m), 7.3 (1H,
m), 7.1 (2H, m), 4.8 (1H, m), 3.5 (1H, d4d), 3.1 (1H, d4dd),

A

44
46
48
50



26 7.9 58 6.5 27  IREPLACEMENT SHEET| 59
6.9 28 8.5 60 7.8 29 -

61 8.4 30 7.6 62 .

7.9 63 8.4 32 8.4 1-18§L8W§& 7.2
33 5.6 65 e 34 81 : 66
5.8 35 7.2 67 6.3 36 9.4

68 5.9 37 8. 4 69 6—5——389TABLE 1
(cont d) 2.9 (2H, d), 1.9 (3H, s), 1.6 (6H, m), 1.5 (6H, s). :

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt

Example 143 5- (1R-(3,5-dicarboxyphenylaminocarbonyl) -2~ (2-
fluorophenyl) ethylaminocarbonyl) -6- (1-adamantanemethyl-
aminocarbonyl) -benzimidazole

10 This was prepared essentially as in example 79 except that
1R- (3,5-di-benzyloxycarbonylphenylaminocarbonyl) -2- (2~
fluorophenyl) ethylamine was used in step a instead of 1S-(3-
benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.
The 1R-(3,5-di-benzyloxycarbonylphenylaminocarbonyl) -2- (2-

15 fluorophenyl)ethylamine was prepared by coupling BOC-D-2-
fluorophenylalanine and 3,5-dibenzyloxycarbonylaniline in
the presence of PyBROP, followed by treatment with
trifluorocacetic acid, *H NMR (d4°-DMSO) &6 13.0 (3H, br s),
10.2 (1H, s), 8.9 (1H, d4), 8.7 (2H, s), 8.6 (1H, t), 8.4

20 (1H, s), 8.2 (1H, s), 7.9 (iH, d), 7.4-7.2 (4H, m), 7.1 (1H,
s), 4.8 (1H, m), 3.6-2.9 (4H, m), 1.8 (3H, s), 1.6 (6H, m),
1.3 (6H, m).

The compound was further characterised and tested as the di-
25 N-methyl-D-glucamine salt

Example 144 5-(18-(3,5-dicarboxyphenylaminocarbonyl)—2—
(2,4-difluorophenyl)ethylaminocarbonyl) -6- (1-adamantane-
_ methylaminocarbonyl) -benzimidazole
30
This was prepared essentially as in example 79 except that
18- (3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2- (2,4-
difluorophenyl)ethylamine was used in step a instead of 18-
(3-benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.
35 18- (3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-(2,4-
-difluorophenyl)ethylamine was prepared by coupling BOC-L-
2,4-difluorophenylalanine - with 3,5-dibenzyloxycarbonyl-
aniline using PyBrOP, followed by treatment with

L3



10

15

20

25

30

35

CCKB pK[ er r] Exanpl e GREPEACEMBN B ISHERT | 70
102 7.4 71 4. +0%
6.0 104 d4d7 4.3
8.3 10 74 7.6 1 1JUL 199 196
7.8 108 103 9.4 76 4.2
6.7 77 6.6 110 6.4178
111 5.8 15 A9— 77

triglugepacetic acidg. ¥ NMR (d°-DMSD) 6 13.2 (38,91 s),
' 660 0

1bl% (15, =), 8% 1(%%1, d), 8.7 (2&7{145 g} 8.6 RES e &4

(1#,7s), 8.2 (1H,gt), 7.5 (1H, m), 7.3 (2H, m), 7.2 (iH, s),

7.1 (1H, m), 4.8 (1H, m), 3.5 (1H, d4dd), 3.0 (3H, m), 1.9

(3, s), 1.6 (6H, q), 1.5 (6H, s).

The compound was further characterised and tested as the di-

N-methyl-D-glucamine salt

Example 145 5-(1R-(3,5-dicarboxyphenylaminocarbonyl)-2-(2,4-~
difluorophenyl) ethylaminocarbonyl) -6- (1-adamantanemethyl -
aminocarbonyl) -benzimidazole

This was prepared essentially as in example 79 except that
1R- (3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-(2,4-
difluorophenyl)ethylamine was used in step a instead of iS-
(3-benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.
1R-(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2- (2, 4-
difluorophenyl)ethylamine was prepared by coupling BOC-D-
2,4-difluorophenylalanine with 3,5-dibenzyloxycarbonyl-
aniline using PyBrOP, followed by treatment with
trifluorocacetic acid, 'H NMR (d°-DMSO) & 13.2 (3H, br s),
10.2 (1H, s), 8.9 (1H, d4), 8.7 (2H, 4), 8.6 (1iH, t), 8.4
(1H, s), 8.2 (1H, t), 7.5 (1H, m), 7.3 (2H, m), 7.2 (1H, s),
7.1 (1H, m), 4.8 (1H, m), 3.5 (1H, dd), 3.0 (3H, m), 1.9
(3H, s), 1.6 (6H, g}, 1.5 (6H, s).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt

Example 146 5-(1S-(3,5-dicarboxyphenylaminocarbonyl)-2-(2,6-
difluorcphenyl)ethylaminocarbonyl) -6- (1-adamantanemethyl-
aminocarbonyl) -benzimidazole

This was prepared essentially as in example 79 except that
1s-(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2- (2, 6-
difluorophenyl)ethylamine was used in step a instead of 18-
(3-benzyloxycarbonylphenylaminocarbonyl)-2-phenylethylamine.

&
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96

10

15

20

25

30

35

8.3 118 . 6.7 86 7
6.2 87 9.1 128EPLA(I%@ENT‘S}EET38
122 8.3 25 89 | 6.2
7.9 90 8.2 124 11JUL19966. 5 p1
125 8.9 92 104 6]5 126
8.1 127 716 30 oh
128 8.2 95 e 129

18- (3 ,6-Hibenzylox¥d@rbonylphenyYafiifdcarbonyl) -29.(2, 6~
digﬁ?%f%%henyl)efgxlg%f%e-was B¥%§€%E§ by coupligggﬁ%%-L—’
2,8-8if(lorophenylalanine with B36-dibenzyloxyamrbonyl-

aniline using PyBrOP, followed by treatment with trifluoro-
acetic acid, H NMR (d°-DMSO) & 13.3 (2H, br s), 12.9 (1H,
br s), 10.2 (1H, s), 8.9 (1H, 4), 8.7 (2H, d), 8.6 (1H, t),
8.4 (1H, s), 8.2 (1H, d), 7.9 (1H, m), 7.4 (1H, m), 7.3
(1H, m), 7.1 (2H, m), 4.8 (1H, m), 3.5 (1H, dd), 3.1 (1H,

'ad), 2.9 (2H, d4), 1.9 (3H, s), 1.6 (6H, m), 1.5 (6H, s).

The compound was further characterised and tested as the di-

N-methyl-D-glucamine salt

Example 147 5- (1R- (3, 5-dicarboxyphenylaminocarbonyl) -2-
(2,6-difluorophenyl) ethylaminocarbonyl) -6- (1-adamantane-
methylaminocarbonyl) -benzimidazole

This was prepared essentially as in example 79 except that
1R- (3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-(2,6-

- difluorophenyl)ethylamine was used in step a instead of 1S-

(3-benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.
1R-(3,5—dibeﬁzyloxycarbonylphenylaminocarbonyl)—2—(2,6-
difluorophenyl)ethylamine was prepared by coupling BOC-D-
2,6-difluorophenylalanine with 3,5-dibenzyloxycarbonyl-
aniline wusing PyBxrOP, followed by treatment with
trifluorocacetic acid, *H NMR (d°-DMSO) & 13.3 (2H, br s),
12.9 (1H, br s), 10.2 (1H, s), 8.9 (1H, d), 8.7 (2H, d), 8.6
(1¥, t), 8.4 (1H, s), 8.2 (1H, d), 7.9 (1H, wm), 7.4 (1H,
m), 7.3 (1H, m), 7.1 (2H, m), 4.8 (1H, m), 3.5 (1H, 4dd), 3.1
(1H, a&d), 2.9 (2H, d), 1.9 (3H, s), 1.6 (6H, m), 1.5 (6H,
s).

The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt

Example 148 5- (18- (3, 5-dicarboxyphenylaminocarbonyl) -2-
pentafluorophenylethylaminocarbonyl) -6~ (1-adamantanemethyl -
aminocarbonyl) ~benzimidazole ’



110 TABLE 1 (contd) Exanple . CCK[err] pK[e REPLACEkﬁﬁﬂbSdEET |
CCK[err] pK[err] 5 137 188
8.1 The conpounds of the exanpl es Were al so te ted quu;_aqggg n apt agoni st
activity in an immture rat stomach assay. The|pfocedure was as follows: 5
The oesophagus of inmmature rats (33-50 giosa. 21‘deys—oete—wass | {gated at
the Il evel of the cardiac sphincter and the duogenal sphincter wag
cannul ated. The stomach was excised and flushed wth ca. I m_or unbuffered
physi ol ogi calThsiad iwses prepared essentially as in example 79 except that

\"2)

18- (3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-penta-
fluorophenylethylamine was used in step a instead of 18- (3-
benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.
5 18-(3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-penta-
fluorophenylethylamine was prepared by coupling BOC-L-
pentafluorophenylalanine with 3,5-dibenzyloxycarbonylaniline
using PyBrOP, followed by treatment with trifluoroacetic
‘acid, H NMR (d°-DMSO) 6 13.0 (2H, br s), 10.2 (1H, =), 8.9
10 (18, d), 8.6 (2H, d), 8.5 (1H, t), 8.4 (1H, s), 8.2 (1H, d),
7.9 (1H, s), 7.4 (1H, s), 4.8 (1H, m), 3.5 (1H, d4dd), 3.2
(18, dd), 3.0 (2H, 4), 1.9 (3H, s), 1.5 (6H, q), 1.4 (6H,

s).

15 The compound was further characterised and tested as the di-
N-methyl-D-glucamine salt

Example 149 5-(1R- (3, 5-dicarboxyphenylaminocarbonyl) -2-
pentafluorophenylethylaminocarbonyl) -6 - (1-adamantanemethyl -
20 aminocarbonyl) -benzimidazole

This was prepared essentially as in example 79 except that
1R-(3,5—dibenzyloxycarbonylphenyléminocarbonyl)—2-penta-
fluorophenylethylamine was used in step a instead of 1S-(3-

25 benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.
1R- (3,5-dibenzyloxycarbonylphenylaminocarbonyl) -2-penta-
fluorophenylethylamine was prepared by coupling BOC-penta-
fluorophenylalanine with 3,5-dibenzylox?carbonylaniline
using PyBroP, followed by treatment with trifluoroacetic

30 acid, 'H NMR (d°-DMSO) & 13.0 (2H, br s), 10.2 (1H, s), 8.9
(1H, 4), 8.6 (2H, d), 8.5 (1H, t), 8.4 (1H, s), 8.2 (1H, d),
7.9 (1H, s), 7.4 (1H, s), 4.8 (1H, m), 3.5 (1H, 4d4), 3.2
(1H, d4d), 3.0 (2H, d), 1.9 (3H, s), 1.5 (6H, q), 1.4 (6H,
s) . '

35 |
The compound was further characterised and tested as the di-

N-methyl-D-glucamine salt



10 soiution. The fundus was punctured and REPLAGEMENT SHEFD
h ¢ - r

of unbuffered solution was flushed through the

preparation was not |eaking. The stonach was owerfgghg;¥€F

bath containing 40 m of buffered solution copt&in

15 furnethide, maintained at 37[err] ampgasyed-vigorously.

Jerr]/ 5% CJerr]. The stomach was conti nuougsly perfused at a

mn[err] with unbuffered solution gassed with

Fther 4-5 ni
et he
ket ed organ
M 5- net hyl -
N 95%
fate of 1 ni

t he

—-+80%- e+t
per fusat e pagshfgleveso as-i(aRerBab-diceirboayphenyiiaat actaatenfilied-13~cm

above the st

N ARG S i mi g

mn cunul ati smipentabesyil nbdngémidsgodse curves were started. Changes in
acid secretion were nonitored and 25 the curves anal ysed according to

Black et.al., Br. J. Pharnmcol., 1985, 86, 581.

5 This was prepared essentially as in example 79 except that

1R- (3,5-di-benzyloxycarbonylphenylaminocarbonyl) -2-(3-

fluorophenyl)ethylamine was used in step a instead of 1S-(3-

benzyloxycarbonylphenylaminocarbonyl) -2-phenylethylamine.

The 1R- (3,5-di-benzyloxycarbonylphenylaminocarbonyl) -2~ (3~

10 fluorophenyl)ethylamine was prepared by coupling BOC-D-3-

fluorophenylalanine and 3,5-dibenzyloxycarbonylaniline in

the presence of PyBROP, followed by treatment with
trifluoroacetic acid, *H NMR (4°-DMSO) &6 13.0 (3H, br s),
10.2 (1H, s), 8.9 (1H, d4), 8.7 (2H, s), 8.5 (1H, t), 8.4
15 (1H, s), 8.2 (1H, s), 7.9 (1H, s), 7.4 (1H, m), 7.2 (4H, m),
4.8 (1H, m), 3.6-2.9 (4H, m), 1.8 (3H, s), 1.7 (6H, q), 1.5

(64, s).

The compound was further characterised and tested as the di-

20 N-methyl-D-glucamine salt

The compounds of the examples were tested for binding at the

CCK,; receptor in mouse cortical membranes by means of a

radioligand binding assay. The procedure was as follows:

25

The whole brains from male mice (CD1 22-25g; Charles River)

were removed and placed in ice-cold buffer (pH7.2 @ 21 + 3°)
of the following composition (mM); 10 HEPES, 130 NacCl, 4.7
KC1l, 5 MgCl,, 1 EDTA and containing 0.25g.1"* bacitracin.
30 The cortex was dissected, weighed and homogenised in 40ml

ice-cold buffer using a Teflon-in-glass homogeniser. The

homogenate was centrifuged at 39,800g for 20 min at 4°, the

supernatant discarded and the pellet resuspended by

" homogenisation in fresh buffer. The homogenate was
35 recentrifuged (39,800g; 20 min @ 4°) and the final pellet

was resuspended in HEPES buffer to - give
concentration of 2mg.ml? (original wet weight).

tissue



The results obtained fromthe gastrin assays al EACEMENThSEBBTE 2. 30
111 TABLE 2 Exanpl e Gastrin pK[err] EXElE"E‘.FC ¢ M{Eﬁstriﬁ pKlerr] 1
5.8 41 7.8 2 6.0 42

9.3 3 6.7 44 gl7 $1JUL199%6 | ¢ 3

46 7.1 5 6.8 107 47 8137

6.4 48 7.0 8 5.9 50

6.9 9 6.3 51 75

The membranes (400ml) were incubated for 150 min at 21 + 3°
in a final volume of 0.5ml with HEPES buffer containing
[**5I]-CCK8S (0.05ml; 200pM NEN 2200Ci.mmol"') and competing ’
compound. Total and non-specific binding of [!?°I]-CCKS8S
5 were defined using 0.05ml of buffer and 0.05m1 of 10mM
L-365,260, respectively. The assay was terminated by rapid
filtration through pre-soaked Whatman GF/B filters using a
Brandell Cell harvester. The filters were washed (3 x 3ml)
with ice-cold 50mM Tris-HCl (pH7.4 @ 4°C) and bound
10 radioactivity determined by counting (1 min.) in a
gamma-counter.

The results obtained from the CCK, assays are set out in
Table 1.
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8.9

6.3  Example

W 0O YV W N R

NNNNNNNYE R H R o o
W O3RN Oo VLU R W N R O

w
o

W w w w w w w
N Y B W R

2

D

61 2
2B

38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69



33

74

8.4

7.0 39
79
Exanpl e
6.9

83

76
7.0

- @Gastrin

10

15

20

25

30

35

113
7.2

73 7.2 34 8.7
35 8.7 75 T 7.7 37
s O W T
' 112 TABLE 2 (contd)idgxanpl e ACE 16
pK[ err] 302 - 8.2 6 o 132 —1115JUL 199 8.2
116 TABLE 1 9(dbntd)

Example CCKy; pK; Example CCK; pK;

70 8.1 102 7.4

71 6.4 103 7.0

72 6.0 104 8.9

73 6.3 105 8.3

74 7.6 106 5.7

75 7.8 108 5.9

76 6.2 109 6.7

77 6.6 110 6.4

78 7.3 111 5.8

79 7.7 112 8.1

80 8.4 113 6.9

81 6.1 114 6.0

82 7.0 115 7.6

83 7.8 116 8.5

84 8.6 117 6.1

85 8.3 118 6.7

86 7.5 118 6.2

87 9.1 120 6.2

88 8.3 122 8.3

89 6.2 123 7.9

90 8.2 124 6.5

91 7.4 125 8.9

92 6.5 126 6.3

93 8.1 127 7.6

94 6.7 128 8.2

95 5.5 129 6.7

96 6.3 130 7.6

97 9.1 131 8.4

98 8.4 132 8.4

99 8.4 134 7.6

100 7.9 135 8.3

101 7.4 136 8.9




85
9.1 87

9.7 95

8.6
9.5 108
139

10

15

20

25

30

8.9 118 6.7 86 Y 3 ‘é%
9.6 123 8.5 88 BE1
6.8 89 : 6.8 125 REPLAQ§h§ﬂgg
126 7.0 91 8.0 L 127
6.8 128 1806 93 115 duL 199
5.9 132 : 9.0 100 7.5
8.1 103 7.8 134 8.8 104
135 8.9 109ABLE 1 (conBd} 136
6.1 137 7.8 109 6.9
7.1 110 6.9
Example CCK; pPK; Example CCK; pPK;
137 7.7 138 7.8

138

The compounds of the examples were also tested for gastrin

antagonist activity in an immature rat stomach assay. The
procedure was as follows:

The oesophagus of immature rats (33-50 g, ca. 21 days old)
was ligated at the level of the cardiac sphincter and the
duodenal sphincter was cannulated. The stomach was excised
and flushed with ca. 1 ml of unbuffered physiological saline
solution. The fundus was punctured and cannulated. A
further 4-5 ml of unbuffered solution was flushed through
the stomach to ensure the preparation was not leaking. The
stomach was lowered into a jacketed organ bath containing 40
ml of buffered solution containing 3x10°°M 5-methyl-
furmethide, maintained at 37° and gassed vigorously with 95%
O,/ 5% CO,. The stomach was continuously perfused at a rate
of 1 ml min™ with unbuffered solution gassed with 100% O,
with the perfusate passing over an internally referenced
pH-electrode fixed 12 cm above the stomach.

After 120 min of stabilisation the drugs were added directly
to the serosal solution in the organ bath and after a
further 60 min cumulative pentagastrin dose-response curves
were started. Changes in acid secretion were monitored and
the curves analysed according to Black et.al., Br.  J.
Pharmacol., 1985, 86, 581.

The results obtained from the gastrin assays are set out in
Table 2.

122

131



The conmpounds of the exanpl-es were al so tested in a CCKA binding assay as

~follows: 5 The pancreatata were renoved from nal e

Dunkin Hartley) and placed in ice-cold HEPES buff
The pancreatata were honogenised in 40 m ice-co
pol ytron (Brinkmann, PT10, setting 10) 41x11 secopd
centrifuged at 10 39,800g for 15 mn at 4[err]. The
di scarded and the pellet re-suspended using a Teflo
in 20 volunes of fresh buffer and re-cBABLEfRged ¢s

HENG,

[EPES buffer u
Théd JUiniR$é

super nat ant w

na

5
e
hS

above.

-1 N- gl ass hom
113 T

Dg

300g;
B[ err]).
ng a
was

2ni ser

e final

pell et was re-suspended using a Teflon-in-glass honogeniser to a tissue

concentration of 1 ﬁgﬁﬂkégrr] (égéé&{ﬁupﬂft w%&ggbhe annggk&ghggthrough

. 500 [err]m pore-size

1 5.8 41
2 6.0 42
3 6.7 44
4 6.3 46
5 6.8 47
7 6.4 48
8 5.9 50
9 6.3 51
10 6.5 53
11 6.6 54
12 5.9 55
13 6.4 56
14 6.5 57
15 8.2 58
16 6.2 59
21 5.3 60
23 7.4 61
24 9.5 62
26 9.3 63
27 9.2 65
28 9.7 67
29 9.2 69
30 9.1 70
31 8.9 71
32 9.1 72
33 7.7 73
34 8.7 74
35 8.7 75
37 8.4 76
38 7.1 77
39 6.8 78
40 7.3

79
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mesh. 5 The nmenbranes (400[err]l; containing 0.375 [err] M PD134,308) are
150 mnutes at 21 [err] 30[err] in a fi
with HEPES buffer containing [1251]-CCKlerr](S) (50[ & ?‘EEWSH%

i ncubated for

conpeti ng conpound. Total and non-speci)%g 10 bi ndijng
[[err]1]-CCK[err](S) are defined using 5 r

of
11 of byffer1dndUlsd9%:

d

of

100nM L- 364, 718 respectively. The assay is term nated by rapid fil{rgation

t hrough pre-soaked Whatnman G-/ B fil [ ranglel | Cell Harvestlef.
The filters were washed (3 x 3nml) ﬁﬁ@ﬁ{%@@

4[err] ) and bound radioactivity is determ ned by counting (1 mn) in a

OmMLTris HO (pH 7.4

gamma counter. The rExampieare Sstouin ipKsTabl Bx3mple Gastrin pK,

10

80 8.2 112 8.2
81 6.9 113 7.2
82 6.9 115 8.2
83 7.2 116 - 9.0
85 8.9 118 6.7
86 7.7 122 9.1
87 9.6 123 8.5
88 8.6 124 6.8
89 6.8 125 9.4
90 8.0 126 7.0
91 8.0 127 7.5
92 6.8 128 8.6
93 7.7 131 9.7
95 5.9 132 9.0
100 7.5 133 8.1
103 7.8 134 8.8
104 8.6 135 8.9
105 8.5 136 9.5
108 6.1 137 7.8
109 6.9 139 7.1
110 6.9

The compounds of the examples were also tested in a CCK,
binding assay as follows: '

The pancreatata were removed from male guinea-pigs (200-
300g; Dunkin Hartley) and placed in ice-cold HEPES buffer
(pH 7.2 @ 21 + 3° ). The pancreatata were homogenised in 40
ml ice-cold HEPES buffer using a polytron (Brinkmann, PT10,
setting 10) 4 x 1 second. The homogenate was centrifuged at
39,800g for 15 min at 4°. The supernatant was discarded and
the pellet re-suspended using a Teflon-in-glass homogeniser

t

in 20 volumes of fresh buffer and re—centrifuged as above.

15



114 TABLE 3 Exanpl e

pK[ err]
46

5.4

6

5.9 8
54

4.8
5.0 19
60

1

10

15

'200pM)

coerr] pklerr]  [REPBAGEMENT SHEBH| er ]
5.1 3 5.5 al | o0 214
48 5.5 5 52| 11JUL 199}*3
5.6 50 1631 7 5 8
6.0 53 6.1 15 6.1
5.9 16 5.5 54 5817

Theb7final pelleb. Wa&B8re-suspende@ using a TefldB-in-glass
H£Q$§Eﬁﬁser to a tislde concentraPidn?8f 1 mg.mld'?oPiginal
wet weight),
mesh.

The membranes (400ul; containing 0.375 uM PD134,308)
incubated for 150 minutes at 21 + 3°
0.5m1 with HEPES buffer containing

are
in a final wvolume of
[*5I] -CCKq(S). -(50ul;
and competing compound. Total and non-specific
binding of [**°I]-CCK,(S)
and 50ul of 100nM L-364,718 respectively.
terminated by rapid filtration through pre-soaked Whatman
GF/B filters using a Brandell Cell Harvester. The filters
were washed (3 x 3ml) with ice-cold 50mM Tris HCl (pH 7.4 at
4*
min) in a gamma counter.

are defined using 50ul of buffer
The assay is

) and bound radiocactivity is determined by counting (1

The results are set out in Table 3.

5.
52

and filtered through 500 pm pore-size Nytex ’



s7 e .o RERLACEMENT SHEE}
27 5.6 68 5.9 2
5.1 29 5. 4 4 1 JUL 1990
5.2 71 114 5.3 31 5{5
33 52 73 5.2 34
5.3 36 5. 4 75
5.6 76 TABLE 3<5.0 39 4.9
<5.0 40 6.3 78 5.3 41
Example 6. OcéﬁA PK; E“;’:'a?nple C‘_‘CIé\OpKi
1 5.1 45 6.1
2 4.9 46 5.1
3 5.5 47 5.2
4 5.4 48 5.5
5 5.2 49 5.6
6 5.6 50 6.1
7 - 5.8 52 5.9
8 6.0 53 6.1
15 6.1 54 5.9
16 5.5 55 5.8
17 4.8 57 5.7
18 6.3 58 5.0
19 5.3 59 5.1
20 5.0 60 5.6
21 5.2 61 5.2
22 5.4 62 5.4
24 5.7 66 5.0
26 5.5 67 5.7
27 5.6 68 5.9
28 5.4 69 5.1
29 5.4 70 5.1
30 5.2 71 5.3
31 5.5 72 5.6
33 5.2 73 5.2
34 6.1 74 5.3
36 5.5 75 6.1
37 5.6 76 <5.0
39 4.9 77 <5.0
40 6.3 78 5.3
41 5.7 79 6.0
42 5.5 80 6.1
44 5.6 81 5.5



44 5.6 81 5.5 115 AABLE.3.(cantd) E%farrpl e
3

CCK[err] pK[err] Exanpl e CCK[ err] pK[ et?r] mLACEMﬂNi ‘{ﬁ
111 <5.0 83 6.4 112: <
2 ¢ 86 e > 115 28 87 1.1 36651.9%6
116 5.6 88 5.6 117 5.8 89
5.1 118 6.3 90 5.3 119
5.6 91 5.3 120TABLE 3 (coht@)
Example CCK, pK; Example CCK, pPK;
82 5.7 111 <5.0
83 6.4 112 <5.0
84 6.2 113 5.2
85 5.5 114 5.5
86 5.0 115 5.6
87 5.5 116 5.6
88 5.6 117 5.8
89 5.1 118 6.3
90 5.3 119 5.6
91 5.3 120 6.0
92 4.9 121 5.1
93 5.6 122 5.4
94 5.0 123 6.3
95 5.8 124 5.7
96 5.7 125 5.7
97 6.3 126 5.3
98 6.7 127 5.9
99 5.4 128 5.7
100 6.4 129 5.1
101 6.6 130 5.4
102 5.9 131 5.3
103 5.2 132 5.4
104 6.5 . 133 5.1
105 6.8 134 6.1
108 <5.0 135 5.1
109 <5.0 136 <5.0
110 <5.0



g;_~____________frﬁ 121 5.1 B

ko) .
gy TS
5.9 99 1 1JUL1®96 116 5.7 100
129 5. 1 101 6.6 130
5.9 131 5-3-463 5.2
5.4 104 CLAIMS. 5 133 5.1 105 6.8
134 6.1 108 50 135 5.1 109
<5.0 136 <5.0 110 <5.0

1. A compound of the formula

We—2 W—12 Ccl W2
A , or
X—Y X—Y cl X—Y
(RY) e
(za) ®ha 1w (ze)

5 wherein A represents a group having two fused rings, in
which the atoms which are common to the two rings are
joined by a single or multiple bond, W and X replacing
hydrogen on adjacent carbon atoms, or A is a group of the

. formula
-
iy J0C
(1d)
10 :
in which W and X replace hydrogen on adjacent carbon atoms,
m is from 0 to 6, provided that m is not more than 2 unless
R* is exclusively halo,
15

R' is halo, amino, amidino, nitro, cyano, hydroxy,

sulphamoyl, hydroxysulphonyl, carboxy, esterified carboxy,

amidated carboxy, tetrazolyl, C, to C, alkyl, aryl,

substituted aryl, C, to C; hydroxyalkyl, C, to C, haloalkyl,

20 C, to G, alkoxy, C, to C; alkylcarboxyamino, HON=C-,

R?*’-80,-NH-, R*’-S0,-NH-CO-, R*’-CO-, R¥-CO-NH-, R?*’-CO-NH-S0,-

» R¥-CO-NH-SO- or R?*®*-NH-SO,-, wherein R*’ is H (except when

R?” is attached to a sulphur atom), C, to C¢ alkyl, C, to C,

haloalkyl, aryl or substituted aryl, and R*® is H, C, to C

25 alkyl, C, to C¢ haloalkyl, aryl, substituted aryl, -OH or

- -CN (each R' group, when m is 2 or more, being
independently selected from the foregoing), |



116 CLAIMS 1. A co LA@MB%SH@E la [err] 5 wherein A represents a

group having two fysgd rTngs;—1TTwhi ¢h the atoms which are comon to the

two rings are joingd|bysg Aj ng¢%o I'tiple bond, W apd=>X<teplacing -
hydr ogen on adj acent jcar bon atons,]of Ais a group of Ihm@(gmgﬁﬁ_m@BE@N '
whi ch Wand X repl agce—hyeregen-on_hd| acernt7 car bon at omy, mIEEf![,Q@E 6]

provided that mis|not nore than 2 upless Rerr] is excrosrve "1?&1:6:,:£:&d_

provi ded also that A 1S I5 optteral |y further substituted by oxo, Rerr],
Rlerr] or R e® Fepxesenss -0-, -S-, -CH,-, -N(Rz)- or -N(COR?)-, in which

10

15

20

25

30

R?> is H or C, to C; alkyl,
W is a carbonyl, sulphonyl or sulphinyl group, and X is a
carbonyl, sulphonyl or sulphinyl group, provided that at

least one of W and X contains carbonyl,

Y is ‘R}*-N(R*)- or R*-O- (wherein R® is H or C, to C;

" hydrocarbyl, one or more hydrogen atoms of the hydrocarbyl

moiety optionally being replaced by halogen atoms, and up
to two carbon atoms of the hydrocarbyl moiety optionally
being replaced by a nitrogen, oxygen or sulphur atom, R*
is C; to C;; hydrocarbyl, one or more hydrogen atoms of the
hydrocarbyl moiety optionally being replaced by halogen
atoms, and up to two carbon atoms of the hydrocarbyl moiety
optlonally being replaced by a nitrogen, oxygen or sulphur
atom, and R* is H, C, to C; alkyl, carboxymethyl or
esterified carboxymethyl), provided that Y does not contain
a -0-0- group, -and

Z is selected from

i) -O-R®

wherein R°® is H, C, to C; alkyl, phenyl, substituted
phenyl, benzyl or substituted benzyl;

ii)

—N—H

wherein Q is H, C, to C; hydrocarbyl, or -R®-U, wherein R®

is a bond or C, to C; alkylene and U is aryl,

substituted aryl, heterocyclic, substituted
heterocyclic or cycloalkyl, '

- This Sheet Has Been Replaced '
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case may be), i | ne of t he follomﬁhg 117 [err] wherein Rerr] is

H Cerr] to (Jer Rer+--CO 5 Rlerr] is Hor Clerr] to
C[err] (eq. C[err”" _ Dand D are |ndependently -CH=, -N= or
SRlerr]- (R err] bEIa’l C[err] al kyl) 10
m-CNHH— SN= or -(( ]Wew”-i%aem[{aﬂ ﬂ%@@
defi ned above), and 15- F is -0, -5, -CHerr]- o
Rlerr] is as defined above) R err] |s halo, am no, amd 0,
hydr oxy, sul phigkidyl , hydroxysul phonyl, carboxy, esterlfled carboxy,
T il
_N—(CH)a—(CHZ)b—}-—Q' REPLACEMENT SHEET
RY '
| 4 1JUL 1996
G
|
T

wherein a is 0 or 1 and b is from 0 to 3,

R’ is H or methyl,

5
R® is H or methyl; or R® is CH,= and Q’ is absent; or R’
and R® are linked to form a 3- to 7-membered ring,
R? is a bond or .C, to Cs; hydrocarbylene,

10

G is a bond, -CHOH- or -C(0)-

Q’ is as recited above for Q or -R®-(C(0))4-L-(C(0)).-R®
(wherein R® and R® are as defined above, L is 0, S or
15 -N(R¥) -, in which R is as defined above for R! and d
and e are 0 or 1, provided that d+e<2); or Q’ and RS,
together with the carbon atom to which they are
- attached, form a 3- to 7-membered ring,

20 Q is as defined above; or Q and R® together form a group
of the formula - (CH,),-V- (CH,) g~ wherein V is -S-, -S(0)-,
-8(0),~-, -CH,-, -CHOH- or -C(0)-, £ is from 0 to 2 and g
is from 0 to 3; or, when Q' is -R°-U and U is an aromatic
group, Q may additionally represent a methylene link to

25 U, which link is ortho to the R® link to U,

T is H, cyano, C, to C, alkyl, -CH,0H, carboxy, esterified
carboxy, amidated carboxy or tetrazolyl; or

T
This Sheet Hag eplaced

B



20 am dated car bg
substituted aryl, (

hal oal kyl-,

HON=C-, R err]-S(Je
Rlerr]-CONH, Rerf
Rlerr]-NH-SJ err] -,

attached to a sul ph

hal oal kyl ,

_(err] to (err] alkyl, aryl,
roxyal kyl, Cerr] to (Jerr]

err] to C[err] alkylcarbo 1ot
err]-NHCO, R =-——-"a"
erxy - CO- NH- S
H (except when
ur atom), Clerr] o (err] alkyl, =g

and Rlerr] is H, Cerr] to (Jerr

Cerr] t

argiv)or

al kyl, Cerr] to (Jerr] hanaIkyI, 1 bstituted ar

-CN (each

or - N( COR[.

Rlerr] group, Wnen ' r m)re be| ngl i
sel ect ed. ThipShettitias Beott Repiac A sent' A{ “m\

a carbonyl

10

15

20

ﬂ'"mlm”n”mm R[e”] IS/ or aerrj to Clerrq dl kyl, W|s
sul phinyl grod? and Xis a |

wherein R5 and R’ are as defined above, R* is as defined
above for R*, and R* and R® are independently a
bond or C, to C, alkylene, provided that R? and
R} together provide from 2 to 4 carbon atoms in
the ring,

or a pharmaceutically acceptable salt thereof.

- 2. A compound according to claim 1, of the formula

We—2 We—2

W2 N; 2
@ /@{j g TNy
(RLYZ " x—Y X= 32

(wherein W and X are attached to adjacent carbon atoms; R®
is H, C, to C, alkyl or C, to C; alkylcarboxy; and L’ is
-NR*-, -0- or -8-),

W—2 cl W—2

or
K Y Ccl —Y

(Rl
wherein W, X, Y, 2, R?* and m are as defined in claim 1.

3. A compound according to claim 1 or claim 2 wherein R® is
C, to C, straight or branched chain alkyl, or R*-(CH,),-
wherein R® is selected from phenyl, l-naphthyl, 2-néphthy‘1,
indolyl, norbornyl, adamantyl, cyclohexyl or cycloheptyl,
and p is from 0 to 3.



carbonvl sul phonyl REELAGEM&\T §Hg% provi ded that at |east.one of Wand

M)YlsNeH]‘«{eHD - wher ei n

mm“lmi@mm"r] fo TflefUl] 1986dr pchr byl , one [ “"_"“*' floms of

the draca tyloptionally befnp fg§aced h Sh:

to two carbon atons ¢f The hydrocar byl ‘ '

replaced by a nitrogeén,_oxvgen or_sul phur atom R[err] S C[err] to derr]

hydrocarbyl, oge gr Sudly 9% é§¥H of Lhgeh rpy |

optionally belng reggg%eda% ﬁa 0 eﬁ£g§° £n§ Sf ¥9£?%§t§o£82$b§%¥§?lﬁswot

t he hydr ocar by}+S ngg %nYﬁnﬁﬂﬁuﬂl%ﬁlﬁﬂlH?QHﬂ& aced by a nitrogen, oxygen or

sul phur 20 atom and Rerr] is H Cerr] to (err] alkyl, carboxynethyl
t fied th ded that Y does pot contain a -0-0-

8:03;1e;hd|§ |§?;g %$§8u¥$éﬁ?ééF ing to ghy ogocla{hs to 3 wherein W

5 is carbonyl and X is carbonyl.

6. A compound according to any of claims 1 to 3 wherein W
is sulphonyl and X is carbonyl.

10 7. A compound according to any preceding claim wherein m
is 0.

8. A compoﬁnd according to claim 1 wherein
15 -X-Y is -CONRR*! (R® and R* being as defined in claim 1),

and
-W-2 is

- _ R29 p30 R
“Tﬁ‘iit‘ii‘imti‘tﬂm t Q
(wherein R**, R*® and R* are independently H or C, to G,
20 alkyl; U’ is an (optionally substituted) aromatic group;
n is 1 or 2; Y is -CO,H, tetrazolyl, esterified carboxy,
amidated carboxy, R?'-S0,-NH-, R*»-80,-NH-CO-, R*-CO-,
R*-CO-NH-, R*’-CO-NH-S0,~, R¥’-CO-NH-SO- or R**-NH-SO,- (R*
and R*® being as defined in claim 1), each Y being

25 independently selected from the foregoing when n is 2; and
c is from 0 to 2). '

9. A compound selected from5-(1S-(3,5-dicarboxyphenylamino-
carbonyl) -2-phenylethylaminocarbonyl) -6- (1-adamantanemethyl-

30 aminocarbonyl)-indole, 5- (1R~ (3,5-dicarboxyphenylamino-
carbonyl)-2-phenylethylaminocarbonyl)fG-(l—adamantanemethyl-
aminocarbonyl) -indole, 5- (1R- (3, 5-dicarboxyphenylamino-

" carbonyl) -2- (2-fluorophenyl)ethylaminocarbonyl) -6-(1-
adamantanemethylaminocarbonyl) -indole, 5-(1S-(3,5-dicarboxy-



bu

alkvl

p

PR i erein R[erp}-Ls_tL_LLﬁL_L_LQ_SIerr]
ELACEﬁT rSHEE enzyl or substl&Ht benzyl 1)

o

| o |
s H Cerr] to rr] hydrocar gyl , - jrscet Rﬁﬂ“ﬁhereln
“l lm EIIHHWH d errl Juk BPerril jal kyl ene andju. i j ﬁ ut ed
ary ter osycki ¢l | substituted 35 121 ete
_cycloalkyl 119 [ erTi—whrerern alisOor 1and bis fron10 to 3 5
Rlerr] is Hor met I, Rerr] is Horf nethyl; or Rerr] is CH[err]—°and Q
i s absent; oLHRLGALMinocarbonyl) -2- (2-fluorophenyl) ethylaminocarbonyl) -
6- (1-adamantanemethylaminocarbonyl) -indole, 5-(1R-(3,5-

dicarboxyphenylaminocarbonyl) -2- (4-hydroxyphenyl) ethylamino-
carbonyl) -6- (1-adamantanemethyl -aminocarbonyl) -indole, 5-
5 (18- (3,5-dicarboxyphenylaminocarbonyl)-2-(4-hydroxy-
phenyl) ethylaminocarbonyl) -6- (1-adamantanemethylamino-
carbonyl) -indole, 5-(18-(3,5-dicarboxyphenylamino-
carbonyl) -2-phenylethylaminocarbonyl) -6 - (1-adamantanemethyl -
‘aminocarbonyl) -benzimidazole, 5-(1R-(3,5-dicarboxyphenyl-
10 aminocarbonyl) -2-phenylethylaminocarbonyl) -6- (1-adamantane-
methylaminocarbonyl) -benzimidazole, 5-(1R-(3,5-dicarboxy-
phenylaminocarbonyl) -2- (2-fluorophenyl) ethylaminocarbonyl) -
6—(1-adamantanemethylaminocarbonyl)-benzimidazole, 5-(1s-
(3,5-dicarboxyphenylaminocarbonyl) -2- (2-fluorophenyl) -
15 ethylaminocarbonyl)-6- (1-adamantanemethylaminocarbonyl) -
benzimidazole, 5-(18-(3,5-dicarboxyphenylaminocarbonyl) -2-
(3-f1uorophenyl)ethylaminocarbcnyl)-6—(1—adamantanemethyl-
aminocarbonyl) -benzimidazole, 5-(1R-(3,5-dicarboxyphenyl-
aminocarbonyl) -2- (3-fluorophenyl) ethylaminocarbonyl) -6- (1-
20 adamantanemethyl-aminocarbonyl)-benzimidazole, 5-(1R-(3,5-
dicarboxyphenylaminocarbonyl)-2-(4—hydroxy§heny1)ethyl-
aminocarbonyl) -6-(1-adamantanemethyl-aminocarbonyl) -
benzimidazole, 5- (18- (3,5-dicarboxyphenylaminocarbonyl)-2-
(4-hydroxyphenyl)ethylaminocarbonyl)—6-(1-adamantane-
25 methylaminocarbonyl)-benzimidazole, 5-(1S-(3,5-dicarboxy-
phenylaminocarbonyl) -2- (2-fluorophenyl) ethylaminocarbonyl) -
6- (cycloheptanemethylaminocarbonyl) -benzimidazole, 5-(15-(3-
benzoylaminosulphonylphenylaminocarbonyl) -2-phenylethyl-
aminocarbonyl)-6-{(l1-adamantanemethylaminocarbonyl) -
30 benzimidazole, and 5-(1S-(3-benzoylaminosulphonylphenyl-
aminocarbonyl) -2- (2-fluorophenyl) ethylaminocarbonyl) -6- (1-
adamantanemethylaminocarbonyl) -benzimidazole.

10. A pharmaceutical composition comprising a compound
35 according to any preceding claim, together with a
pharmaceutically acceptable diluent or carrier.

~11. A method of making a compound according to claim 1



and Rlerr] are IlnkGREPbACEMIEI\H‘ §-1E§T 7 menbered ri ng,
Y

bond or (Jerr] to ( hydr-ocat en Gis a hes
is as recited above|f o] rr C(O))[err]""._'.
(wherein R err] and erf)1 “gjr"e%gg Df ned above, _ ( B8
in which Rerr] is s | fpr Rgerr], awe and € are 0 or

provi ded that d+e<2}; or Q and R[err , together wwth the carbon atomto
whi ch they are attathed—forma—3—te! 7-nenbered ring, 20 Qis as defined
above; or Q wheérRior W isgeahbonfby nsalglr onqﬂ:ltddtimclmdhmlgathe step of

(m[err])[e%\{lgg*[% g{;}nggp;,h JECEREN £hrirhi T a8 TeBereir(P) b s

-CH err] and
when Q is - Rpéinpduiangleims Hnmﬁ&rﬁlwmund ngr(tthﬁ f(Qnm-yﬂ.aaddltlonal 1y

represent a nethylene link to U which link is ortho to the Rlerr] link to
u T -|s H, CWCFH] al kyl , 6CH[err]O—|, carboxy, esterified
\\\\\\\\\\\\\\\\\\\\\\\\\\\ \ A -
N7
X

5 wherein B represents

Qi ] )
- c1
(RL)

(R1)p
&
or (Rl),
: X

and A, R!, m, K, and X are as defined in claim 1.

12. A method of making a compound according to claim 1

10 wherein W is sulphonyl, said method comprising the step of
reacting a compound of the formula R®-Hal with a compound of
the formula

o] 0

N\ Z

//; N7
en Rep. 7\

“T\ii\\\\\\\\\\\\\\\\\\\ Y%

o~

15 wherein Hal represents a halogen atom and B and R® are as
defined in claim 1, and then reacting the product with an
alkoxide.



car boxy, am dated &&ﬁﬁﬂ&f&ﬂﬂ@?t“;gi yl; or 30 120 [err] wherein Rerr]

and Rlerr] are as ceflneo aboves- ‘;~ r] is as defined above for Rlerr], and

Rierr] and Rlerr] a ﬁl%'@H&ﬁ qz\%rééEN
C err] al kyl ene, pi her mEpige-grom?2 to 4
f,

carbon atons in th
Rlerr] or U is a substituted aronatlc

provi ded that 10
group, the substituents s i n nunber- and are sel ected from hal o,

ami no, nitr3. Acyetdod c.oi:l peidng ,a compphndylacamidingr boetdhdim 1
Jerr] to Ghgtfdinapkyl x Gﬁgr§51pho§1§£f]sa58 mek®od comprising the

step of reacting a compound of the formula R®-Hal with a -

compound of the formula:
UL

5 : B _NH LX)

N
Ve

wherein Hal represents a halogen atom and B and R?® are as
defined in claim 1, and then reacting the product with an
alkoxide.

10 14. A method of making a pharmaceutical composition
according to claim 10, comprising mixing a compound
according to any of claims 1 to 9 with a pharmaceutically
acceptable diluent or carrier.

[

Has Been Replaced
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hydroxyal kyl, Clerr] toClerr] alkoxy, Cerr] to C[erﬂ]lls&hekwaEB&ebREﬁ{&mn

15 car boxy, esterifisg dated carbox Iyl .
2. A conpound accordi ng(RngL& t'he fornul a [eri{ !'”HMEW W and
; %err] is H er

X are attached to adjadent c
L' is -NR[err] -0 or -S5),

alkyl or Cerr] to C[err] afl
[Ferr] wherein W X, VY, |Z[_ R err] and mjaje as defi
A conpound ac%g geRAgTt ¢ claim 1l or clarm2 wherein
Cerr] straight br anehed—chain _al ky]  |or

Rlerr] is select ed from phenyl, 1-naphthyl,

Compounds of the formula

W7
3
X—Y
(Rlig

(Ta) - (Rl)m (Ib) (Ic)

5 wherein A represents a group having two fused rings, or a

e

(Id)

group of the formula

R',, represents up to 6 substituents,

10 K represents -O-, -S-, -CH,-, -N(R?)- or -N(COR?)-, in which
R? is H or C, to C, alkyl,

W is a carbonyl, sulphonyl or sulphinyl group, and X is a
carbonyl, sulphonyl or sulphinyl group, provided that at
15 least one of W and X contains carbonyl,

Y is R®*-N(R*)- or R¥*-0- (wherein R® is H or C, to C;
hydrocarbyl, one or more hydrogen atoms of the hydfocarbyl
moiety optionally being replaced by halogen atoms, and up

20 to two carbon atoms of the hydrocarbyl moiety opticnally
being replaced by a nitrogen, oxygen or sulphur atom, R*
is C; to C,s hydrocarbyl, one or more hydrogen atoms oI the
hydrocarbyl moiety optionally being replaced by halogen
atoms, and up to two carbon atoms of the hydrocarbyl moiety

25 optionally being replaced by a nitrogen, oxygen or sulphur
atom, and R* is H, C. to C, alkyl, carboxymethyl or
esterified carboxymethyl), provided that Y does not contain
a -0-0- group, and ' |



5 indolyl, norbornyl, adamantyl, cyclohexyl or cycloheptyl, and pis fromO
to 3. 122 4. A conpound according to any of clains 1 to 3 wherein Wis
carbonyl and X is sul phonyl. 5. A conpound according to any of clains 1 to
3 wherein W5 is carbonyl and X is carbonyl. 6. A conpound according to any
of claims 1 to 3 wherein Wis sul phonyl B8 X is carbonyl. 10 7. A conpound
according to any preceding claimwherein mis 0. 82 apound- according to
claiml1l wherein 15 -X-Y is -CONRerr]R err] j R BT |

defined in cl & rbsl)seleated from

i) . -0-R
wherein R® is H, C, to C; alkyl, phenyl, substituted
5 phenyl, benzyl or substituted benzyl;
- ii)
Q
|
—N-—H

wherein Q is H, C, to C; hydrocarbyl, or -R®-U, wherein R®

10 is a bond or C, to C; alkylene and U is aryl,
substituted aryl, heterocyclic, substituted

heterocyclic or cycloalkyl, '

iii)

@ & & [REPLACEMENT SHEET
—""‘c“""cnz’b_l':o 11 JUL 199

3Gy

15 wherein ais 0 or 1 and b is from 0 to 3,
R’ is H or methyl,

R® is H or methyl; or R® is CH,= and Q' is absent; or R’
20 and R® are linked to form a 3- to 7-membered ring,

R® is a bond or C, to C; hydrocarbylene,

G is a bond, -CHOH- or -C(O)-

25
Q’ is as recited above for Q or -R®-(C(O))4-L-(C(O)).-R®
(wherein R® and R® are as defined above, L is O, S or
-N(R¥*) -, in which R*® is as defined above for R and &
and e are 0 or 1, provided that d+e<2); or Q' and RS,



-WZ is [err] (wherein Rerr], Rerr] and Rerr] are independently H or
Cerr] to (Jerr] 20 alkyl; U is an (optionally substltuted) aromatic
group; nis 1 or 2 Yls-qurr]H tetrazpl yl, estgr 2 :

am dated carboxy, Rerr]-Sqerr]-NH, R[err] 'S K
Rlerr]-CO, Rerr]-CONH, Rerr]- CONH-:Bﬁerr]
R err]- NH-SCIerr] (R[err] and R err] being as defl T oo :
bei ng 25 i ndependent|ly selected fromthe foregoing when nis 2; and c is
from0 to 2). 9.toyemhsoumitdel edied daxdyorb- (a]:ﬁrr(Btﬁ:»divﬂ‘ﬁId@waﬁqnyla’ﬁé no-

car bonyl) - 2- phe m 1y ( t hyl -
am nocar bonyl ) - I’E#ﬁéﬂéé‘ %Féx% 5€d| cé‘geo“gi%%[%d; raj1q’1<'§23n0-
car bonyl) - 2- phenyl et hyl am nocar bonyI ) - 6- ( 1- adanant anenet hyl -

am nocar bonyl ) -i Ci@ %&s de 'o.ccagg ?ﬂpﬁ 3819%?1{& form a group

car bonyl ) - 2- ( 2- f uor opheny am ﬁocar
adamant anénet hyIQafmtlh@c§P§@ Ia) KﬁHdI:eV-SCHiE—-(thréﬂ-aaVbbﬁy-S- -s(0) -,

-8(0),-, -CH,-, -CHOH- or -C(0)-, f is from 0 to 2 and g
is from 0 to 3; or, when Q' is -R®-U and U is an aromatic
group, Q may additionally represent a methylene link to
U, which link is ortho to the R® link to U,

10 .
T is H, cyano, C, to C, alkyl, -CH,OH, carboxy, esterified
carboxy, amidated carboxy or tetrazolyl; oxr
iv)
P
—N N-Ré—coor®
_k /
r13
15 ’
wherein R® and R are as defined above, R is as defined
above for R*, and R* and R are independently a
~bond or C, to C, alkylene, provided that R and
R*? together prov:Lde from 2 to 4 carbon atoms in
20 the ring, e

and their pharmaceutically acceptable salts are ligands at
CCK and/or gastrin receptors.

REPLACEMENT SHEET
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123 phenyl am nocarbonyl) -2- (2-f |uorophenyl) ethylam gﬁﬂggﬁggthSBEEN
o REPLACED

6- ( 1- adamant anenet hyl am nocar bonyl ) -i ndol e, 5- (1R (3
di car boxyphenyl ani nocar bonyl ) - 2- (4- hydr oxyphenyl ) et hyl &

car bonyl ) - 6- (1- adamant anenet hyl - am nocar bonyl ) -i ndol e, p~&
(3, 5-di car boxyphenyl am nocar bonyl ) -2- (4-hydroxy- phe“i“,_-m?ﬁ_n
et hyl am nocar bonyl ) -6- (1- adanantanenethylan1no- carbnnw . “l
5-(1S- (3, 5-di car boxyphenyl am no- j

car bonyl ) - 2- phenyl et hyl am nocar bonyl ) - 6- (1 adamant anerfet hyL14AUG 1995
ani nocar bonyl ) - benzi m dazol e, 5-(1R-(3,5-di car boxyphgnyls
am nocar bonyl ) - 2- phenylethylan1nocarﬂgﬁyl) -6- (1: -fadanantane =
nethylan1nocarbony|) ben2|n1dazole 5- (1R- (3, 5- di car Doxy=
phenylan1nocarbo,¥ - fluorophenyl) ethylan1ﬁ®wa&bonyl) -

( 1- adamdS¥ie hylan1nocarbonyl) benzi m dazol e, 5-(1S-

Compounds of the formula

1‘l!l>» W—32Z . cl W—2z

d' ——X—Y cl X—Y
Rl)m - ! .

(Ta) RY) g (Ib) (Ic)

wherein A represents a group having two fused rings, or a
group of the formula ’
—
' This Sheet Has Been "

Hllllll i

(1)

RY () represents up to 6 substituents,

K represents -O-, -S-, -CH,-, -N(R?) - or -N(COR?) -, in which
R? is H or C, to C, alkyl,

W is a carbonyl, sulphonyl or sulphinyl group, and X is a
carbonyl, sulphonyl or sulphinyl group, provided that at
least one of W and X contains carbonyl, Yand Z are as given
the déscription and their pharmaceutically acceptable salts

are ligands at CCK and/or gastrin ‘receptors.



s
¥

3; 5-dicarboxyphenyl am nocarbonyl) -2- {2-f—tTorophenyl) - 15

-

(

etthyl am nocar bonyl ) - 6- (1- adanant a mt)onyl )- benzi m dazol e,

5-(1S-(3,5-di car boxyphenyl am noc ﬂﬁi\m Ry\m‘“

(3-f'luorophenyl) et hyl am nocar bon I - nmaint anenet hy|.-

am nocar bonyl ) - benzi m dazole, 5-(1R-(3,5-dicarboxypheny T ey

am nocar Bonyl ) - 2- (3-f | uor ophenyl ) et hyl ani Eggar bonyl ) - 6-( lREliu CEMENi SHEET

adamant anenet hyl - am nocar bonyl ) - benzi m da , 5-(1R- (3,

di car boxyphenyl ani nocarbonyl) -2- (4-hydroxyphenyl) ethy] -| afl 444G 6289y

-6- (1-adamant anenet hyl - am nocar bonyl ) -cuxMy m dazol e,

- 5-{1S-(.3, 5-di car boxyphenyl am nocar bonyl =2

~ (4- hydroxyphenyl ) et hyl am nocar bonyl ) - 6- ( 1- adamant ane- 25
met hyl am n'ocaa_bowlammdﬁmz@@ foPmt 1 (3, 5-di car boxy-

phenyl am nocar bonyl ) (2-f luorophenyl) ethylam nocarbonyl) -

6- (cycl ohept anenet hyl am nocar bonyl ) - ben 1 dazol e, 5-(1S-(3-

Ol

benzoyl am nosul phonyl phenyl am nocar boy - phengl et hyl -
ani nocar bonyl ) - 6- (1 intanemet hyl ro8nyE) - 30 bé:ﬁ Fe—2 and
5- (1S- (3- benzoyl am#o phonyl phenyl - or _
X—Y X—Y cl X—Y
(R1)
(Ia) RHm  (1b) (Ic)

5 wherein A represents a group having two fused rings, in
| which the atoms which are common to the two rings are
joined by a single or multiple bond, W and X replacing
hydrogen on adjacent carbon atoms, or A is a group of the

(Id)

formula -

10
in which W and X replace hydrogen on adjacent carbon atoms,

m is from 0 to 6, provided that m is not more than 2 unless

R' is exclusively halo, and provided also that A is
15 optionally further substituted by oxo, R¥®, R¥® or R® (as the

‘case may be), if A is one of the following |
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ani nocar bonyl ) - 2- (2- f | uor ophenyl ) et hyl ani nocar b(ﬁElz‘ AGE 1]?5\4’3“ ShﬁET
adamant anenet hyl am nocar bonyl ) - benzi m dazol e. 10. A phar maceut i
corrp05|t|on conprising a conpound 35 accordi ng {o}any 2pAlG €ggng c aim
together with a pharmaceutically acceptable dilpent or carrier.]1fl. A
met hod of making a conpound according tojglaimifl 124 Wherel IS
carbonyl, said nethod incl uli ng the step _of rgaetd

formul a YH (wherein ¢¥ S 1
formula [err] 5(Rihe 5 epl eserRY) whe—ALR] er r]
defined in claim1. 7 ' Z

13

ot @ O

wherein R* is H, C, to ¢; alkyl or R¥®-coO-
5 R¥® is Hor C, to G (eg. C to G) alkyl

D and D’ are independently -CH=, =N= or -SR¥- (R* being
C, to C; alkyl) h

10 E is -CH= oi' -N=

M is -CR¥®=, -N= or -C('NR“R”)‘;-'- (wherein R* and R® are as
defined above), and |

15 " F is =-0-, ~S-, -CH,~ or -NR*- (wherein R*® is as defined
above)

R! is halo, amino, amidino, nitro, cyano, hydroxy,
sulphamoyl, hydroxysulphonyl, carboxy, esterified carboxy,
20 amidated carboxy, tetrazolyl, C; to ¢C; alkyl, aryl',
substituted aryl, C, to Cfs hydroxyalkyl, C, to C; haloalkyl,
C, to C; alkoxy, ¢C, to C¢ alkylcarboxyamino, HON=C-,
R?’-50,-NH-, R¥-S0,~NH-CO-, R¥-C0-, R¥-CO-NH-, R7-CO-NH-SO,-,
R7-CO-NH-SO- or R®-NH-SO,-, wherein R?” is H (except when R¥
25 is attached to a sulphur atom) , C, to C, alkyl, C, to Cq
haloalkyl, aryl or substituted aryl, and R® is H, C, to C,
alkyl, C, to C, haloaikyl, aryl, substituted aryl, -OH or



™~

10 wherein Wis sul phonyl, said nmethod conprising tﬂgﬂﬁ
compound of the fornmula Rlerr]-Hal with a conpound b
wherein Hal represents a hal ogen atomand B and R efr aors a@ég@ din
claim1l1, and then reacting the product wi lh8an al koki fe. A 3.1 A
met hod of naking a conpound according to claim1 whergin Wor X is |
sul phoxi de, sai d_net hod cogﬁrising the step of reacting a conmpound ofi the

formul a R3-Hal ~f% h @aPhpdiind BPUhe fBIGRI ab [ éFr | 25—or —more,—belng

independently selected from the foregoing),

CENENT SREETo o

K represents -0-, -S-, ~CH,-, -N(R?)- or -N(COR?)-, in which
5 R!is H or C, to C, alkyl,

W is a carbonyl, sulphonyl or sulphinyl group, and X is a
carbonyl, sulphonyl or sulphinyl group, provided that at
least one of W and X contains cérbonyl,
10
Y is R-N(R')- or R'-0- (wherein R’ is H or C, to Cj
hydrocarbyl, one or more hydrogen atoms of the hydrocarbyl
~moiety optionally being replaced by halogen atoms, and up
to two carbon atoms of the hydrocarbyl moiety optionally
15 being replaced by a nitrogen, oxygen or sulphur atom, R* is
Cs to C;; hydrocarbyl, one or more hydrogen atoms of the
.pydrocarbyl moiety optionally being replaced by halogen
'atoms,-and up to two carbon atoms of the hydrocarbyl moiety
optionally being replaced by a nitrogen, oxygen or sulphur
20 atom, and R* is H, ¢ to C; alkyl, carboxymethyl or
esterified carboxymethyl), provided that Y does not contain
a =-0-0- group, and ' |

Z is selected from

25 _
i) _ -0-R’
wherein R’ is H, ¢, to C; alkyl, phenyl, substituted
phenyl, benzyl or substituted benzyl;
30 ii) -

7 |

wherein Q is H, C, to C; hydrocarbyl, or -R%-U, wherein RS
is a bond or C, to C; alkylene and U is aryl,
substituted aryl, heterocyclic, substituted
35 heterocyclic or cycloalkyl,



L

wherein Hal represents a halogen atomand B and R err] are as defined_in

ctaim1l, and then reacting the product with an al koxi ddpy] W;
maki ng a pharnaceutical conposition according to clai |$1E %Wéﬁng

¥

mxing a conpound according to any of clainms 1 to 9 witlh a

phar maceutical |y acceptable diluent or catPier. 0 2 AUG 1999
' iid) |
: . . Q R7 R8

of

. ]
—N—(CH) g ~(CHy) p—+—0"

9

AR

1—0—%

wherein a is 0 or 1 and b is from 0 to 3,
5 R’ is H or methyl,

R® is H or methyl; or R® is CH,= and Q' is absent; or K
and R® are linked to form a 3~ to 7-membered ring,

10 R’ is a bond or C; to C; hydrocarbylene,
G is a bond, -CHOH- or -C(0)-

Q' is as recited above for Q or -R’-(C(0)),L-(C(0)) K
15 (wherein R’ and R® are as defined above, L is 0, S or
-N(R®)-, in which R is as defined above for R, and d
and e are 0 or 1, provided that d+e<2); or Q’ and R?,
together with the carbon atom to which they are
attached, form a 3- to 7-membered ring,
20
Q is as defined above; or Q and R! together form a group
- of the formula -(CH,)~V-(CH,),~ wherein V is -S-, -5(0)-,
-S(0),-, ~-CH,~, -CHOH- or -C(0)-, f is from 0 to 2 and g
is from 0 to 3; or, when Q’ is -R®-U ahd U is an aromatic
25 group, Q may additionally represent a methylerie link to
U, which link is ortho to the R® link to U,

T is H, cyano, C, to C, alkyl, -CH,0H, carboxy, esterified
carboxy, amidated carboxy or tetrazolyl; or
30
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wherein R’ and R® are as defined above, R! is as defined
above for R*, and R? and RP® are independently a

5 bond or C, to C; alkylene, provided that R? and
R® together provide from 2 to 4 carbon atoms in
the ring,

or a pharmaceutically acceptable salt thereof, provided that

10 when R!, R’, R” or U is a substituted aromatic group, the
substituents are up to 3 in number and are selected from
halo, amino, nitro, cyano, sulphamoyl, sulphonyl,
trifluoromethyl, ¢, to ¢; alkyl, hydroxy, ¢ to G
hydroxyalkyl, C, to C; alkoxy, C; to C; alkylcarboxyamino,

15 carboxy, esterified carboxy, amidated carboxy and
tetrazolyl. .-

2. A compound according to claim 1, of the formula

-

W—2z W—Z N W—12z
4
g} j ' (Rl)g\j '(Rl)@
(RL)7 X— m X—Y 132 X—Y

20 (wherein W and X are attached to adjacent carbon atoms; R™
is H, 'C, to C; alkyl or C, to C; alkylcarboxy; and L’ is
-NR*?-, -0- or -s-), -

or

(RL)

wherein W, X, Y, 2, R and m are as defined in claim 1.




[ 3

REPLACEMENT SUEET

02 AUG 1999

121

3. A éompound according to claim 1 or claim 2 wherein R is
C; to C; straight or branched chain alkyl, or R¥®-(CH,),-,
wherein R® is selected from phenyl, 1-naphthyl, 2-naphthyl,
indolYl, norbornyl, adamantyl, cyclohexyl or cycloheptylﬁ
and p is from 0 to 3.

//Illll////l//lll////l/l///ll/
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4. A compound according to any of claims 1 to 3 wherein W
is carbonyl and X is sulphonyl.

5. A compound according to any of claims 1 to 3 wherein W
is carbonyl and X is carbonyl.

6. A compound according to any of claims 1 to 3 wherein W
is sulphonyl and X is carbonyl.

7. A compound according to any preceding claim wherein m
is 0.

8. A compound according to claim 1 wherein

-X-Y is -CONR®*R* (R® and R* being as defined in claim 1},
and
-W-2Z is
R29p30, g31

: |
—c—n—tc—n-(cazx c

(wherein R?*, R*® and R are independently H or C, to G
alkyl; U’ is an (optionally substituted) aromatic group;
n is 1 or 2; Y is -CO,H, tetrazolyl, esterified carboxy,
amidated carboxy, R¥'-SO,-NH-, R¥'-S0,-NH-CO-, R¥-CO-,
R?’-CO-NH-, R?’-CO-NH-SO,-, R?’-CO-NH-SO- or R**-NH-SO,- (R¥
and. R*® being as defined in claim 1), each Y being
independently selected from the foregoing when n is 2; and
c is from 0 to 2). .

9. Acompoundselectaifroms-(ls-(3,S-dicarboxyphenylaminb—
carbonyl) -2-phenylethylaminocarbonyl) -6- (1-adamantanemethyl-
aminocarbonyl) -indole, 5- (1R- (3, 5-dicarboxyphenylamino-
carbonyl)-2—phenyiethylaminocarbonyl)-6-(1-adamantanemethyl-
aminocarbonyl)-indole, ' 5- (1R- (3, 5-dicarboxyphenylamino-
carbonyl) -2- (2-fluorophenyl)ethylaminocarbonyl)-6-(1-
adamantanemetnylamlnocarbonyl) -indole, 5-(1S-(3,5-dicarboxy-
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phenylaminocarbéiyl) -2- (2-fluorophenyl) éthylaminocarbonyl) -
6- (1-adamantanemethylaminocarbonyl) -indole, 5-(1R-(3,5-
dicarboxyphenylaminocarbonyl)—2-(4—hydrokyphenyl)ethylamino—
carbonyl)—6—(1¥adamantanemethyl-aminocarbonyl)—indole, 5-
(1S-(3,5—dicarboxyphenylaminocarbonyl)-2-(4-hydroxy-
phenyl)ethylaminocarbonyl)-6-(1-adamantahemethyiamino-
carbonyl) -indole, 5-(18-(3,5-dicarboxyphenylamino-
carbonyl) -2-phenylethylaminocarbonyl) -6- (1-adamantanemethyl -
aminocarbonyl) -benzimidazole, 5-(1R-(3,5-dicarboxyphenyl-
aminocarbonyl) -2-phenylethylaminocarbonyl) -6 - (1-adamantane-
methylaminocarbonyl)-benzimidazole, 5- (1R- (3,5-dicarboxy-
phenylaminocarbonyl) -2- (2-fluorophenyl) ethylaminocarbonyl) -
6- (1-adamantanemethylaminocarbonyl) -benzimidazole, 5-(1S-
(3,5-dicarboxyphenylaminocarbonyl) -2-(2-fluorophenyl) -
ethylaminocarbonyl) -6- (1-adamantanemethylaminocarbonyl) -
benzimidazole, 5-(1S-(3,5-dicarboxyphenylaminocarbonyl) -2-
(3-fluorophenyl) ethylaminocarbonyl) -6- (1-adamantanemethyl-
aminocarbonyl) -benzimidazole, 5-(1R-(3,5-dicarboxyphenyl-
aminocarbonyl) -2- (3-fluorophenyl)ethylaminocarbonyl) -6~ (1-
adamantanemethyl-aminocarbonyl) -benzimidazole, 5-(1R-(3,5-
dicarboxyphenylaminocarbonyl) -2- (4-hydroxyphenyl)ethyl-
aminocarbonyl)-6-(1-adamantanemethyl—aminocarbonyl)-
benzimidazole, 5-(1S-(3,5-dicarboxyphenylaminocarbonyl) -2-
{(4-hydroxyphenyl) ethylaminocarbonyl) -6- (1-adamantane-
methylaminocarbonyl) -benzimidazole, 5-(1S-(3,5-dicarboxy-
phenylaminocarbonyl) -2- (2-fluorophenyl) ethylaminocarbonyl) -
6- (cycloheptanemethylaminocarbonyl) -benzimidazole, 5-(1S-(3-
benzoylaminosulphonylphenylaminocarbonyl) -2-phenylethyl-
aminocarbonyl)-6-(l-adamantanemethylaminocarbonyl) -
benzimidazole, and 5-(1S—(3—benzcylaminosulphénylphenyl-
aminocarbonyl)-2-(2-fluorophenyl)ethylaminocarbanl)—6-(1—
adamantanemethylaminocarbonyl) -benzimidazole.

10. A pharmaceutical composition comprising a compound
according to any preceding claim, together with a

pharmaceutically acceptable diluent or carrier.

11. A method of making a compound according to claim 1
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"wherein W is carbonyl, said method including the step of
reacting a compound of the formula YH (wherein Y is as

defined in claim 1) with a compound of the formula

0

A o

.B\ /0
X

wherein B represents

cl
A ] [
cl
(R1)
(Rl)p
v
or (Rl }
x

K

and A, R', m, K, and X are as defined in claim 1.

12. A method of making a compound according to claim 1
wherein ﬁ'is sulphonyl, said method comprising the step of
reacting a compound of the formula R}-Hal with a compound of
the formula

0
°\\S/
7\

B\ﬁr/NH ' (VIII)

o)

15 wherein Hal represents a halogen atom and B and R® are as

defined in claim 1, and then reacting the product with an
alkoxide.
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13. A method of making a compound according to claim 1

wherein W or X is sulphoxide, said method comprising the

step of reacting a compound of the formula R3-Hal with a
compound of the formula:

o}
g
7\
NH

B (XI)
Y

o}

wherein Hal represents a halogen atom and B and R? are as

defined in claim 1, and then reacting the product with an
alkoxide.

14. A method of making a pharmaceutical composition
according to claim 10, comprising mixing a compound

according to any of claims 1 to 9 with a pharmaceutically
acceptable diluent or carrier.

-_

LU
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ABSTRACT

GASTRIN AND.CCK RECEPTOR .LIGANDS
Compounds of the formula

W—Z 4‘!!5} W—1 ci W—72
A or
X—y l X—Y clL X—Y
(rRL)
{Ia) (Rl)m (Ib) . (Ic)

S wherein A represents a group having two fused rings, or a

group of the formula
iill} % ullil

(Id)
R's represents up to 6 substituents,

10 K represents -0-, -S-, -CH,-, -N(R?)- or ~N(COR?)-, in which
R? is H or C, to C, alkyl,

W.is a carbonyl, sulphonyl or sulphinyl group, and X is a
carbonyl, sulphonyl or sulphinyl group, provided that at
15 least one of W and X contains carbonyl,



