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" Optical nmenory el enents, such as optical cards or

B-CARBOLINE COMPOUNDS
Background of the invention

The present invention is directed to compounds of formulas (l) and (ll) and
compositions containing said compounds which bind selectively to somatostatin
receptor subtypes and the use of said compounds for treating medical disorders which
are mediated by somatostatin receptor subtypes. Somatostatin (somatotropin release
inhibiting factor, SRIF), a tetradecapeptide hormone, originally isolated from bovine
hypothalami (Brazeau, P. et al., Science 179, 77-79, 1973) has been shown to have a
wide range of regulatory effects on the release of a variety of hormones such as growth
hormone, prolactin, glucagon, insulin, gastrin (Bloom, S.R. and Poldack, J.M., Brit.. Med.
J. 295, 288-289, 1987). In addition, antiproliferative properties (Reichlin, S N.Engl. J.
Med. 309, 1495-1501, 1983) have been obtained with somatostatin analogs in
metastatic prostatic cancer (Parmar, H. et al, Clin. Exp. Metastasis, 10, 3-11, 1992) and
in several other neuroendocrine neoplasms in man (Anthony, L. et al, Acta Oncol., 32,
217-223, 1993). Metabolism of somatostatin by aminopeptidases and
carboxypeptidases leads to a short duration of action.

The actions of somatostatin are mediated via membrane bound receptors. The
heterogeneity of its biological functions has led to studies to identify strudure—activity
relationships of peptides analogs at the somatostatin receptors which resulted in the
discovery of five receptor subtypes (Yamada, et al, Proc. Natl. Acad. Sci. U.S.A, 89,
251-255, 1892 ; Raynor, K. et al, Mol. Pharmacol., 44, 385-392, 1993). The functional
roles of these receptors are under extensive investigation. Binding to the different types
of somatostatin subtypes have been associated with the treatment of the following
conditions and/or diseases. Activation of types 2 and 5 have been associated with
growth hormone suppression and more particularly GH secreting adenomas
(Acromegaly) and TSH secreting adenomas. Activation of type 2 but not type 5 has
been associated with treating prolactin secreting adenomas. Other indications
associated with activation of the somatostatin subtypes are restenosis, inhibition of
insulin and/or glucagon and more particularly diabetes mellitus, hyperlipidemia, insulin
insensitivity, Syndrome X, angiopathy, proliferative retinopathy, dawn phenomenon and
Nephropathy; inhibition of gastric acid secretion and more particularly peptic ulcers, -

enterocutaneous and pancreaticocutaneous fistula, irritable bowel syndrome, Dumping
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optical disks (video disks or conpact disks, etc.),-which allow the optical

recordi ng, eﬁ,@ﬁdgfggﬂgnd pl ayback of information, are subject tpeTViophtEls
Warpi ng of the optical nenory elenment is caused by changes in tenperature

east one of SHETe nage PBEBFh RGN e  on Sraod Htfieg, WMo BB Bk,
are used to bgafhé&d deutbsthranic pahogatititeand gastouistestinalihoomen® secteding emorsy
= Two- | 1 qui cegFEent o ETEAt SR B ePBITE APl Bk WIodkREEe, affert’ of
Eggf:: ]ni gé- 26'5‘?#2{'8%@' HiS6HABrsORUE 3s MEMRILY; Shesretit allograli nejeeyemt angioplasty;
5 preventing graft vessel and gastrointestinal bleeding. Somatostatin agonists can also be
used for decreasing body weight in a patient.

In drug research, it is a key issue to minimize side effects by developing highly
potent and selective drug molecules. Recent work on the development of nonpeptide
structures (Hirschmann, R. et al, J. Am. Chem. Soc. 115, 12550-12568, 1993';

10  Papageorgiou, C. and Borer, X., Bioorg. Med. Chem. Lett. 6, 267-272, 1996) have
described compounds with low somatostatin receptor affinity.

Further, compounds of Formula | and |l are sodium channel biockey and, thus,
exhibit useful pharmacological properties, especially utility for the alieviation of
neuropathic pain. Neuropathic pain can be described as pain associated with damage

15 or permanent alteration of the peripheral or central nervous system. Clinical
manifestations of neuropathic pain include a sensation of burning or electric shock,
feelings of bodily distortion, allodynia and hyperpathia.

Sodium channel-blocking agents have been reported to be effective in the
treatment of various disease states. They are in particular useful as local anesthetics,

20 and in the treatment of arrhythmia. !t has also been reported for many years that
sodium channel-blocking agents may be useful in the treatment of pain, including
neuropathic pain; see, for example, Tanelian et al., Pain Forum., 4(2), 75-80, (1993).
There is evidence that sodium channel-blocking agents selectively suppress ectopic
neural firing in injured nerves, and it is via this mechanism that they are believed to be

25  useful for relieving pain. However, studies carried out on well known sodium channel-
blocking agents, for example carbamazepine, phenytoin, lidocaine, mexiletine, and the
like, indicate that these agents are not very effective for the treatment of neuropathic
pain conditions at moderate dose levels, and that even at these moderate dose levels
they are associated with a range of undesirable side effects, such as vertigo, nausea,

30 sommolence, tremor, slurred speech, etc. Pre-clinical evidence demonstrates that
sodium channel-blocking agents selectively suppress abnormal ectopic neural firing in
injured peripheral and central neurons, and it is via this mechanism that they are
believed to be useful for relieving pain. Consistent with this hypothesis, it has been

shown that sodium channel accumulate in the peripheral nerve at sites of axonal injury



conposition which is cured by a de-al cohol condensation reaction (Japanese
Pat ent Appl i cC¥PiO¥M4¥Kokai] 1-276452), and silicone optical nemRGI/ESIREMS
bondi ng agents containing a silicone conposition which is cured by a
condensati on (Resiriatralorl. dNewosti,t 1998, réact1Pé6-1992). J Altaretioas Rataiher the level of
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major influence on the pathophysiology of pain associated with this type of trauma.
This concept is supported by the relative success of employing sodium channel

5 modulating agents (e.g., anticonvulsants, local anesthesics) for the treatment of
neuroplastic pain. However, pain relief has often been obtained concomitantly with
numerous adverse events and/or limitations in efficacy which have restricted tolerability
of these drugs. It can be seen that a need still exists for an orally active agent that is
effective for the treatment of neuropathic pain, but having fewer side effects.

10 Another aspect of this invention relates to the use of a compound of Formula | or
Ii for treating neuropathic pain conditions in a mammal that is responsive to sodium
channel-blocking ~ agents including: peripheral neuropathies, such as trigeminal
neuralgia, postherapeutic neuralgia, radiculopathy, and neuropathy sécondary to
metastatic infiltration, adiposis dolorosa and burn pain; and central pain conditions

16  following stroke, thalamic lesions and muitiple sclerosis, by administering a
therapeutically effective amount of a compound of Formula | or Il to the mammal.

As a result, the compounds of the invention are indicated for the treatment of
any pathology, disorder or clinical condition involving glutamate release in their etiology,
including psychiatric disorders (such as schizophrenia, depression, anxiety, panic

20  attacks, attention deficit and cognitive disorders, social withdrawal), hormonal
conditions (excess GH, e.g. in the treatment of diabetes mellitus, angiopathy and
acromegaly, or LH secretion, e.g., prostrate hypertrophy, menopausal syndrome,
corticosterone secretion in stress), metabolic inducted brain damage (hypoglycaemia,
non-ketotic hyperglycinaemia (glycine encephalopathy), sulphite oxidase deficiency,

25  hepatic encephalopathy associated with liver failure), emesis, spasticity, epilepsy,
tinnitus, pain (e.g. cancer pain, arthritis) and drug (ethanol, opiates, including synthetics
with opiate-like effects, e.g. pethidine, methadone etc., cocaine, amphetamine,
barbiturates and other sedatives, benzodiazephines, abuse and withdrawal.

Moreover, a compound of the present invention is indicated in the treatment of

30  any pathology involving neuronal damage, for example neurodegenerative disorders
such as Alzheimer's, Huntington's or Parkinson’s diseases, virus (including HIV)-
induced neurodegeneration, Amyotrophic lateral sclerosis (ALS), supra-nuclear palsy,
olivoponto-cerebellar atrophy (OPCA), and the actions of environmental, exogenous

neurotoxins.



2 inhibition, so that the substrates can be bonded in a favorabl e nanner.

However, si NG %J:‘jdag proceeds gradually from portions of the mgggﬂn
that are in contact with noisture in the air, such conposition nust be
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bondi ng of the substrates is inmnossible. I')'] \e case of silicone
conpositions which are AN AN 3
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5 the racemic-diastereomeric mixtures and optical isomers of said compound of formula

(), the pharmaceutically-acceptable salts or prodrugs thereof or a pharmaceu.tically
acceptable salt of said prodrug,
wherein
-------- represents an optional bond;

10  Xis N or N-R*, where X is N when both optional bonds are present and X is N-R* when
the optional bonds are not present,
R' is H, -(CHy)mC(O)-(CH)m-Z', ~(CHy)m-Z', -(CHL)y-0O-Z' or (Cy-Cg)alkyl-C(O)-NH-
(CH)w-Z%;
Z' is an optionally substituted moiety selected from the group consisting of (C,-C,,)alkyl,

15  benzo[bjthiophene, phenyl, naphthyl, benzo[b]furanyl, thiophene, isoxazolyl, indolyl,

COED 0y

R?is (C,-C,p)alkyl, (Co-Cglalkyl-C(0)-0-Z°, (Co-Ce)alkyl-C(O)-NH-(CH,).,-Z* or optionally
substituted phenyl;
Z%is H, (C,-C,,)alkyl or (CH,)-aryl;

20 Z3 is amino, (C,-C,;)alkylamino, N,N-di-(C,-C,,)alkylamino, -NH-C(Q)-O-(CH,).-
phenyl, -NH-C(0)-O-(CH,).-(C,-Cg)alkyl or an optionally substituted moiety
selected from the group consisting of imidazolyl, pyridinyl and morpholinyl,
piperidinyl, piperazinyl, pyrazolidinyl, furanyl and thiophene;

R®is H;
25 R*is H, -C(=Y)-N(X'X?), C(=O)X? or X2,
YisOorsS;



cured by a two-1liquid condensationreacti-on,—curing --also proceeds fromthe
I nterior portwons/eeot he silicone conposition sandw ched bet weenr/ugve/12874
abovenenti oned substrates. Thus, problens such as t hose descri bed above
are not encount er edyd;9 gy?@t extent. However, since curing by the
condensati on reactlon %é"ee gradual ly, the optlcal menory el ement nust
be all owed to standK¥isH ar amoptiopally sibstituted meiaty Se@ﬁtﬁ@rﬂ' oo th®gseup epnsisting of
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subsequent process
of this type, the admesc(y)allojlamihe Qi-bdia(@si@&)alkokpothhermubstrat es tends to

be INTertof 1 Gs (%, ! - L e BhEdiixhy, e Lot B sy, *I8Rms-(C.-
’ C,)alkyl, (C,-C,)alkyl-S-S-(C,-Cyp)alkyl, -(CH,)n-(C4-Cyz)alkenyl or an optionally
substituted moiety selected from the group consisting of phenyl, furanyl, thiophene,

pyrrolyl, pyridiny! and

o

10 Y'is O, S, NH or a bond;
R°® is H or SO,-phenyt;
R’ is H, alkyl optionally substituted with alkoxy or dialkylamino;
wherein an optionally substituted moiety or optionally substituted phenyi is optionally
substituted by one or more substituents, each independently selected from the group
15  consisting of Cl, F, Br, |, CF;, NO,, OH, SO,NH,, CN, N, -OCF;, (C,-C,,)alkoxy,
-(CH,)y-phenyl-(X"),, -NH-CO-(C,-C¢)alkyl, -S-phenyl-(X"),, ~-O-(CH,)~phenyl-(X"),,
-(CH,),-C(0)-0-(C,-C¢)alkyl, -(CH,),-C(0)-(C;-Cg)alkyl, -O-(CH,)-NH,,
-0-(CH,)-NH-(C,-C¢)alkyl, -O-(CH,),-N-di-((C,-Cq¢)alkyl) and -(C,-C,,)alkyl-(X"),;
X' for each occurrence is independently selected from the group consisting of
20 hydrogen, Cl, F, Br, I, NO,, OH, -CF,, -OCF,, (C,-C,,)alkyl, (C,-C,,)alkoxy, -S~(C,-
Ce)alkyl, -{CH,)-amino, -(CH;)m-NH-(C,-Cg)alkyl, -(CH,)-N-di-((C,-Cg)alkyl),
-(CH,)-phenyl and -(CH,),-NH-(C5-Cg)cycloalkyl;
m for each occurrence is independently O or an integer from 1 to 6; and
n for each occurrence is independently an integer from 1 to 5.
25 A preferred compound of formula (I) is where X is NH; R'is H; R?is
-CH(CH,),-CO-NH-~(CH,).-Z% where m in the definition of R?is 1, 2 or 3;
2% is imidazolyl, pyridinyl, morpholino, or N,N-di-ethylamino;
R® is propyl, n-butyl, n-pentyl, -(CH,)-O-(CH,)-phenyl, 2-nitro-3-OMe-pheny!, p-t-Bu-
phenyl, m-OMe-phenyl, 0-OMe-phenyl, p-nitro-phenyl, -(CH,),-S-Me, cyclohexyl, m-Br-
30  phenyl, p-S-Me-phenyl, p-N,N-dimethylamino-phenyl, m-methyl-phenyl or



3 conpositions, so that it is necessary to subject the substrates to a
primer treatnent beforehand. Continuous bonding of the above

substrates | ¥0 ??r‘ﬁﬂf?é’si bl e. In the case of silicone coggogsli@§§n§874
whi ch are curedyby an addition reaction, curing also proceeds fromthe
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R%is H; and R’ is H.

Another preferred compound of formula (l) is where X is NH; R! is H: R? is
phenyl;
R® is propyl, n-butyl, n-pentyl, n-heptyl, isobutyl, neopentyl, cyclopropyl, cyclohexyl,
-(CH,).-S-Me, phenyl, -(CH,)-O-(CH,)-phenyl, 2-nitro-3-OMe-phenyl, p-t-Bu-phenyl, o-
OMe-phenyl, m-OMe-phenyl, p-OMe-phenyl, 3,4,5-tri-OMe-phenyl, p-butoxy-pheny!, 3-
ethoxy-4-methoxy-phenyl, o-nitro-phenyl, p-nitro-phenyl, p-OCF,-phenyi, o-CFs-p;henyl,
3-F-4-OMe-phenyl, o-F-phenyl, o-Br-phenyl, m-Br-phenyl, p-Br-phenyl, 2,4-di-Cl-phenyl,
3,4-di-Cl-phenyl, p-(3-(N,N-dimethylamino)propoxy)phenyl, -(CH,),-S-Mg, cyclo.hexyl,
p-(Me-CO-NH-)-phenyl, p-t-Bu-phenyl, p-OH-phenyl, p-(-S-Me)-phenyl, p(-S-t-Bu)-
phenyl, p-N,N-dimethylamino-phenyl, m-methyl-phenyl, 3-OH-4-Ome-phenyl, p-phenyl-
phenyl,

[ D ﬁ>
=
O or © ;

R®is H; and R is H.

Another preferred compound of formula (1) is where X is NH: R' is H: R? is p-
OMe-phenyl or p-nitro-phenyl;
R® is n-butyl, n-pentyl, n-hexyl, isobutyl, cyclohexyl, -(CH,),-S-Me. phenyi, m-OMe-
phényl, 2-nitro-3-OMe-phenyl, p-nitro-phenyl, p-t-Bu-phenyl, p-thiomethyl-phenyl, m-Br-
phenyl, 2-OMe-4-dimethylamino-phenyl, p-(3-(N,N-dimethylamino)propoxy)phenyl, p-

o)

)

dimethylamino-phenyl, 3-nitro-4-Cl-phenyl, --(CH,)-O-(CH,)-phenyl or 0
R®is H; and R7is H.
In another aspect, the present invention is directed to a compound of formuia

(n,



silicpne conmpositions cured by a condensation reaction. The time required
to oftain a fasgeoweagzestrength which is sufficient to all ow noveR€MUISHII28Te
optital nmenory el'enent or treatnent” of said el enment in subsequent
prodesses is short, and such conpositions are al so advapi?ageous in that no
by- products are formed during cuhbng. However, curigg tends to be inhibited
by /ni trogen- contai ni ng conpounds,\ sul fur-contai ni ng;icogpounds,
phpsphor us- cont ai ni ng conmpounds, & ont.-a+ nishg—eo aand sol der f1l ux.
Fyrt hernore, the adhesion of cony ' ¥ to 'the substrates
SRS .sh cuXed by a condensation
eaction, so that it is necessary to bj ee e substrates to a cl eaning
reatment or a primer treatnent beforehand.R¥Continuous bondi ng of the
\bovenenti oned substrates is inpossible. iy

the racemic-diastereomeric mixtures and optical isomers of said compound of formula

) =+

(1), the pharmaceutically-acceptable salts or prodrugs thereof or a pharmaceutic;,alty
5 acceptable salt of said prodrug,
wherein
-------- represents an optional bond,;
J'is N-R%or S;
J2isN-R|, Oor S;
10  Xis N or N-R¢, where X is N when both optional bonds are present and X is N-R* when
the optional bonds are not present;
R' is H, ~(CH.)u-C(O){CH)m-Z', ~(CHy)m-Z', -(CHy)m-O-Z' or (C,-Cg)alkyl-C(O)-NH-
(CHz)m“zs;
Z'is an optionally substituted moiety selected from the group consisting of (C,-C,;)alkyt,
15  benzo[blthiophene, phenyl, naphthyl, benzo[bjfuranyl, thiophene, isoxazolyl, indolyl,

: oj . ©i0> and \f

R? is (C,-Cp)alkyl, (Co-Cq)alkyl-C(O)-0-Z°, (Co-Ce)alkyl-C{O)-NH~(CH,)»-Z* or optionally
substituted phenyl;
Z5is H, (C,-C,,)alkyl or (CH,).-aryl;
20 Z® is amino, (C,-C,;)alkylamino, N ,N-di-(C,-C,;)alkylamino, -NH-C(O)-O-(CH,).,-

phenyl, -NH-C(O)-O-(CH,),~(C,-Ce)alkyl or an optionally substituted moiety
selected from the group consisting of phenyl, imidazolyl, pyridinyl and
morpholinyl, piperidinyl, piperaziny!, pyrazolidinyl, furanyl and thiophene;
R?is H, (C,-C¢)alky! or optionally substituted phenyl;
25 RYisH, -C(=Y)-N(X'X?), C(=0)X? or X%
YisOorS; .



4 The present invention provides (a) a silicone bonding agent for an
opti cal nenorwoebsseat whi ch can be quickly cured by an addit peirjseafighen
and a condensati-on reaction, and which makes it possible to bond together
in a favorabl e manngs, istnateyahi ch has a recording | ayer on one side
and a substrate mh?%ﬁs%k@“@?ﬁ ye%%¢ have a recording | ayer on one side,

(b)
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X? is H or an optionally substituted moiety selected from the group consisting of
(C4-Cya)alkyl, (C,5-Cg)eycloalkyl, (C4-Cyz)alkoxy, aryloxy, (C,-C,,)alkylamino, N,N-
di-(C,-C,j)alkylamino, -CH-di-(C,-C,,)alkoxy or phenyl;
R® and R® are each independently selected from the group consisting of H, (C4-Cyz)alkyl,
~(CH2)m-Y '-(CH,)m-phenyl-(X"),, (Cs-C,,)cycloalkyl, (C4-C,,)cycloalkenyl,
-(CH,)m-S-(C,-Cyp)alkyl, (C,-Cyy)alkyl-S-8-(Cy-Cyy)alkyl, -(CH,)n-(Ci-Cyo)alkenyl and an
optionally substituted moiety selected from the group consisting of phenyl, furanyl,
thiophene, pyrrolyl, pyridinyl and '

o)
- (C,-Q)alkyl@ )
o}

time:

, provided that R® and R® are not both H at the same

or R® and R® are taken together with the carbon atom to which they are attached to form

Dpees 0, C
* N-A-B-J * S
\__/ \__/

, Spiro(C,4-C,,)cycloalkyl, or ;
Y'is O, S, NH or a bond;
Ais a bond, -CO-, -C(0)0O-, -C(O)NH-, -C(S)NH-, or -SO,-;
B is a bond or —(CH,),-, where q is an integer from 1 t0 6 ;
J* is H, (C,-Cq)alkyl, optionally substituted phenyl, optionally substituted
heteroaryl or N(R°R™), where R® and R' are each independently selected from
the group consisting of (C,-Cg)alkyl, and optionally substituted phenyl, or R® and
R' are taken together with the nitrogen to which they are attached to form a
ring having 5 to 8 members including the nitrogen atom that R® and R are
attached to, where one of the ring members may optionally be an oxygen atom
or NR" , where R" is (C;-Cglalkyl, -C(O)~(C,-Ce)alkyl, -C(O)-N(V'V?), -C(S)-
N(V'V?3), or optionally-substituted-phenyl-(C,-Ce)alkyl-, where V' and V2 are each
independently H, (C,-Cs)alkyl or optionally-substituted-phenyl-(C,-Cq)alkyl:
R®is H or SO,-pheny!; |
R'is H, Cl, F, Br, I, CF;, NO,, OH, SO,NH,, CN, N,, -OCF,, (C4-Cyz)alkoxy,
~(CHz)m-phenyl-(X"),, -NH-CO-(C,-C¢)alkyl, -S~(C,-Cy,)alkyl, -S-phenyl-(X"),, -O-(CH,).-
phenyl-(X"),, (CH,)-C(O)-0-(C,-Cq)alkyl, -(CH)m-C(0O)-(C,-Cglalkyl, ~-O-(CH,)-NH,,
~0-(CH,)»-NH-(C,-Ce)alkyl, -O-(CH,),-N-di-((C,-C)alkyl) and -(C,-C,,)alkyl-(X"),;



an optical nenory element which is fornmed by bondi ng such substrates

toget her in awiomomagol e manner, and (e) a method for the effi Gcqtisoo12874
manuf acture of such an optical nmenory el enment. Fur t her nor e, tﬁe
optical nenory Whessigan eptiopally Suqﬁt@é@%tmq'ﬁmmmwna%v guestitted mheay! isyontioeally

fact that — saip@ligigBy ére SORRRS s, WhchAE iR ey ggngkfggtﬁ%rg%g%ﬁoup

has a recording | ayer on one side an ubstrate
have a recordi regnsishngrofdH, o, kiCdfe, NQb, OH, SOINH OGN, DanddCig, §3e6t,)dlkoxyan

cur éd by an adaiQ AT bn AT B G5 Eaali IR Chadky aRReny (Y., BrcHy,
5  phenyl-(X'),, -(CH,)n-C(0)-0-(C,-Ce)alkyl, -(CHy)m-C(O)~(C,-Ce)alkyl, -O-(CH,)r-NH,,

-0-(CH,)m-NH-(C,-Cg)alkyl, -O-(CH,),-N-di-((C,-Cs)alkyl) and -(C,-C,,)alkyl-(X"),;
X' for each occurrence is independently selected from the group consisting of
hydrogen, Cl, F, Br, I, NO,, OH, -CF;, -OCF,, (C,-C,,)alkyl, (C,-C,,)alkoxy, -S-(Cs-
Celalkyl, -(CH,)m-amino, -(CH,)n-NH-(C,-Ce)alkyi, -(CH,)n-N-di-((C,-C¢)alkyl),

10 -(CHz)m-phenyl and -(CH,),,-NH-(C4-C¢)cycloalkyl;
m for each occurrence is independently O or an integer from 1 to 6; and
n for each occurrence is independently an integer from 1 to 5.

A preferred group of compounds of the compounds of formula -"(II) are those
having the formula (lla) '

15 R

wherein R® is H or methy! ;

R*is H or methyt ;

R® is H, methyl, ethyl, butyl, pentyl or hexy!;
20  R%is ethyl, butyl, pentyl, hexyl, or cyclohexyl ;

or R® and R® are taken together with the carbon to which they are attached to form

spirocyclohexyl, spirocycloheptyl, spiroadamantyl, , or



Furt her nore,

the met hod of the present invention for manufacturing an

optical nenoy; nt is characterized by the fact that a
whi ch has 20% rggk?gjr?g PeRTISo9/1 74

ing layer on one side and.a substrate which nmay or

may not have aéLee{)r ding | ayer on one side are bonded together via a
silicone type, ondlhﬁl_g_\_ggfnt for 5
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J3is H, or phenyl ; and

- where A is a bond or -C(O)O-; B is a bond, —(CH;)- or —(CH,),-;

" R7is H, Me, F, Ci, OH, -O-methyl or ~O-CH,-phenyl.

A more preferred group of compounds of the formula (l1a) are those compounds

‘wherein:

g

R? R* and R7 are each hydrogen, R® and R® are together and the
imidazoly! is in the R-configuration ;

R3 R*and R’ are each hydrogen, R® and R® are together I and the
imidazolyl is in the R-configuration ;

N

R3 R*and R’ are each hydrogen, R® and R® are together N/ and the

imidazolyi is in the R-configuration ;
S
R3 R* and R’ are each hydrogen, R® and R® are together f— and the

imidazolyl is in the R-configuration, or its hydrochloride salt;
R? is methyl, R* and R” are each hydrogen, R® and R® are each n-butyl and the
imidazolyl is in the R-configuration;

*

R3, R* and R’ are each hydrogen, R® and R® are together and the
imidazolyl is in the R-configuration, or its hydrochloride salt;
R? and R* are each hydrogen, R’ is 6-O-CH,-phenyl, R® and R® are each n-butyl

and the imidazolyl is a racemic mixture of the S- and R-conﬁgurations}

10



an optical nmenory el enent which conprises a silicone conposition that is
cured by an aedole@s2or eacti on and a condensation reaction. PCT/USIOAYER 1

is a sectional

viiew of the optical nmenory el enent of the present invention.

The silicone type bonding agent for an optical nenory el enent/pravi ded by
the present invention is wused to bond toget her a substrat e whi chNig®@Et

recording |ayer ongﬁg%s?sri&gﬁ, ?ar%d%?ggigg(sﬁgrgﬁte tﬁ'éd &Qare%ge{hemy\ not/ have aand

recordi ng | ayer on
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the imidazolyl is in the R-configuration, or its hydrochloride salt;

R}, R* and R’ are each hydrogen, R® and R® are together

*/—\N-(CHZ)Z-PhenyI
p— and the imidazolyl is in the R-configuration;

R® and R’ are each hydrogen, R* is methyl, R® and R® are each n-butyl and the
imidazolyl is in the R-configuration;

R? R* and are each hydrogen, R is 7-fluoro, R® and R® are each n-pentyl and
the imidazolyl is the racemic mixture of the S- and R-configurations;

R® R*and R are each hydrogen, R® and R® are each n-hexyl and the imidazolyl
is in the R-configuration; .‘

R®, R* and R’ are each hydrogen, R® is hydrogen and R® is hexyl in the S-
configuration and the imidazolyl is in the R-configuration, or its fumarate salt;

R® R*and R’ are each hydrogen, R® and R® are each n-butyl and the imidazolyl
is in the R-configuration, or its fumarate salt;

o*

R? R* and R’ are each hydrogen, R® and R® are together and the
imidazolyt is in the R-configuration;

R®, R*and R’ are each hydrogen, R® and R® are each n-butyl and the imidazoly|
is in the S-configuration;

R® R*and R’ are each hydrogen, R® and R® are each ethyl and the imidazolyl is
in the R-configuration,;

R® R*and R are each hydrogen, R® and R® are each n-pentyl and the imidazolyl
is in the R-configuration;

R®, R* and R’ are each hydrogen, R® is methyl and R® is cyclohexyl and the
imidazoly! is in the R-configuration;

R® and R* are each hydrogen, R’ is 6-methyl R® and R® are eéch n-butyl and the
imidazolyl is a racemic mixture of the S- and R-configurations;

R®and R are each hydrogen, R” is 7-fluoro, R® and R® are each n-butyl and the

imidazolyl is a racemic mixture of the S- and R-configurations:

11



optical nenory element involved is an optical disk, -these substrates are
di sk substra

silicone bonding agent for an opti cal nt
provi ded by e? ?)-rggigent i nvention conprises a silicone comoﬁﬁéﬁgﬁﬁ%
is cured by an addirdaw Reareteanm m]dﬂogien cRinsienﬁathbm RSfemi Rbﬁre a'éWI(g—balryBaﬁ@
particular restrictions.on this ca ver romthe standpoints
of relatively t]ﬁi"WﬂQ?‘g\éldsé TRgeIyC ”@g@ dh%% Gﬁggﬁo%ﬁ%‘ jo8scuring rate, it
i s desirable that tdd snRF laﬁé)éﬁcrﬁﬁm}eééﬁlwflsmrbﬁﬁ RS%de'* bR n-butyi and
(A) 100 parts by weight of an organop oty | oxane havi ng an average o

| east two sil |tb@m§amwds alrResiyic mlgtumja sthe®d andidR-senfigssationsnded al kenyl
groups per 5 Nl eCUkB,ng R* are each hydrogen, R? is 6-fluoro, RS and R® are each n-butyl and the

imidazolyl is a racemic mixture of the S- and R-configurations, or its hydrochioride salt;
R* and R* are each hydrogen, R’ is 8-methyl, R® and R® are each n-buty! and the
imidazolyl is a racemic mixture of the S- and R-configurations; .
R* and R* are each hydrogen, R’ is 6-methyl, R® and R® are each n-pentyi and
10  the imidazolyl is a racemic mixture of the S- and R-configurations; or
R® and R* are each hydrogen, R is 6-chloro, R® and R® are each n-butyl and the
imidazolyl is a racemic mixture of the S- and R-configurations. .
An even more preferred group of compounds of the formula (ll'é'\) are those
compounds selected from the group consisting of
15 R® R* and R’ are each hydrogen, R® is hydrogen and R® is hexyl in the S-
configuration and the imidazolyl is in the R-configuration, or its fumarate salt;
R® R*and R’ are each hydrogen, R® and R® are each n-butyl and the imidazolyl
is in the R-configuration, or its fumarate salt;

¥*

O

R® R*and R’ are each hydrogen, R® and R® are each n-butyl and the imidazolyl

R® R* and R’ are each hydrogen, R® and R® are together and the

20 imidazolyl is in the R-configuration;

is in the S-configuration;
R® R*and R’ are each hydrogen, R® and R® are each ethyl and the imidazoly! is
in the R-configuration;
25 R® R* and R are each hydrogen, R® and R® are each n-pentyl and the imidazolyl
is in the R-configuration;
R®. R* and R’ are each hydrogen, R® is methyl and R® is cyclohexyl and the
imidazolyl is in the R-configuration;
R® and R* are each hydrogen, R is 6-methyl R® and R® are each n-butyl and the
30  imidazolyl is a racemic mixture of the S- and R-configurations;

12
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imidazolyl is a racemic mixture of the S- and R-configurations;

R® and R* are each hydrogen, R’ is 6-methoxy, R® and R® are each n-butyl and

. the imidazolyl is a racemic mixture of the S- and R-configurations;

R® and R* are each hydrogen, R is 6-hydroxy, R® and R® are each n-butyl and
the imidazolyl is a racemic mixture of the S- and R-configurations;

R?® and R* are each hydrogen, R’ is 6-fluoro, R® and R® are each n-butyl and the
imidazolyl is a racemic mixture of the S- and R-configurations, or its hydrochloride salt;

R® and R* are each hydrogen, R’ is 8-methyl, R® and R® are each n-butyl and the
imidazolyl is a racemic mixture of the S- and R-configurations;

R® and R* are each hydrogen, R’ is 6-methyl, R® and R® are each n-pentyl and
the imidazolyl is a racemic mixture of the S- and R-configurations; and

R® and R* are each hydrogen, R? is 6-chloro, R® and R® are each n-Eutyl and the
imidazolyl is a racemic mixture of the S- and R-configurations.

In another aspect, this invention is directed to a pharmaceutical composition
comprising one or more of a compound of formula (I) or formula () or a
pharmaceutically acceptable salt thereof, as defined hereinabove, and a
pharmaceutically acceptable carrier.

In yet another aspect, the present invention is directed to a method of eliciting an
agonist effect from one or more of a somatostatin subtype receptor in a subject in need
thereof, which comprises administering a compound of formula (I) or (ll) or a
pharmaceuticaily acceptable salt thereof, as described hereinabove, to said subject.

In still another aspect, the present invention is directed to a method of eliciting
an antagonist effect from one or more of a somatostatin subtype receptor in a subject in
need thereof, which comprises administering a compound of formuta () or (Il) or a
pharmaceutically acceptable salt thereof, as described hereinabove, to said subject.

In a further aspect, the present invention is directed to a method of binding one
or more somatostatin subtype receptor in a subject in need thereof, which comprises
administering a compound of formula (1) or (I} or a pharmaceutically acceptable salt
thereof , as described hereinabove, to said subject.

In an even further aspect, this invention is directed to a method of treating
acromegaly, restenosis, Crohn’s disease, systemic sclerosis, external and internal
pancreatic pseudocysts - and ascites, VIPoma, nesidoblastosis, hyperinsulinism,

gastrinoma, Zollinger-Ellison Syndrome, diarrhea, AIDS related diarrhea, chemotherapy

13



silicon-bonded al kenyl groups in conponent (A) is from 0.3 to 20;

(O 0.01 tow@8ohgdsbe Py weight of at |east one type of netal epRARGsMsHHN
reaction catalyst selected fromthe group consisting of titanium

zi r coni um andrelaédirdiarthea; cidrgdersia, dnitable BoweDSyadroateal gancreatitiouamablf bawel
"har edi ent of Sebers; praisaBhBiatal set uay BRARE lenk) B3, hbigme.
conponent i s gehzlogapiaoahysygerparathyhaidismg Graves’ isegse ofiabetic neuropathy, Paget's
disease, polycystic ovary disease, cancer, cancer cachexia, hypotension, postprandial

5 hypotension, panic attacks, GH secreting adenomas and TSH secreting adenomas, in a

subject in need thereof, which comprises administering a compound of formula (1) or (I1)

or a pharmaceutically acceptable salt thereof, as described hereinabove to said subject.

Anocther aspect of this invention provides a method of treating diabetes mellitus,

hyperlipidemia, insulin insensitivity, Syndrome X, angiopathy, proliferative retinopathy,

10 dawn phenomenon and Nephropathy; inhibition of gastric acid secretion and.-more
particularly peptic ulcers, enterocutaneous and pancreaticocutaneous fistula, Dumping
syndrome, watery diarrhea syndrome, acute or chronic pancreatitis and gastrointestinal
hormone secreting tumors, inhibition of angiogenesis, treatment of iﬁﬂammatory
disorders such as arthritis, chronic allograft rejection, angioplasty, preventing graft

15  vessel and gastrointestinal bleeding in a subject in need thereof, which comprises
administering a compound of formula (1) or (1) or a pharmaceutically acceptabie salt
thereof, as described hereinabove to said subject.

In still another aspect, this invention provides a method of inhibiting the
proliferation of helicobacter pylori in a subject in need thereof, which comprises

20 administering a compound of formula () or (II) or a pharmaceutically acceptable salt
thereof, as described hereinabove, to said subject.

in still another aspect, this invention provides a method of blocking sodium
channel in a subject in need thereof, which comprises administering a compound of
formuta (1) or a pharmaceutically acceptable salt thereof, to said subject.

25 In still another aspect, this invention provides a method of blocking sodium
channel in a subject in need thereof, which comprises administering a compound of
formula (Il) or a pharmaceutically acceptable salt thereof, to said subject.

In still another aspect, this invention provides a method of alleviating neuropathic
pain in a subject in need thereof, which comprises administering a compound of formula

30 (l) or a pharmaceutically acceptable salt thereof, to said subject.

In still another aspect, this invention provides a method of alleviating neuropathic
pain in a subject in need thereof, which comprises administering a compound of formula
() or a pharmaceutically acceptable salt thereof, to said subject. '

14



at least two al koxy groups and an average of at least two silicon-bonded
al kenyl group¥O98/64488| ecule, in the sane or different nol ecul EET/USPIHRBTH
m xture of such ° organopol ysil oxanes. Exanples of this conponent (A)

i ncl ude or ganopol yshlstil aimesherhispbcth thie irventigastovides a pearmanentital mdewositikegr

0 oups a0t ot LA o B BRI coP RS, SLASRALOTRUPRET) BPL s bkt

di met hyl pol ys 'dc‘&éﬁl‘&ﬁfe sdif thafﬁoh@hﬁdsdﬂtaehwiytéfbﬁamﬁo‘edtlcally acceptable diluent.
di met hyl si | oxane-net hyl vi nyl si | oxane copol yners;

met hyl di met hoxysi | drystilleanethritasgedh Hhis iMestio PERY S RRRTRASAUtIGRISompesitien for
copol ymers . anfl ML Y5&s aRbstnBfid 23APkIY 4 BSABSENd'Bf fohmiRV(®) BF al RidFhateWlically

> l‘l “on acceptable salt thereof, and optionally a pharmaceutically acceptable diluent.

In still another aspect, this invention provides a method of treating any
pathology, disorder or clinical condition involving glutamate release in their etiology in a
subject in need thereof, comprising administering a compound of formula (1) or a

10  pharmaceutically acceptable salt thereof, to said subject. A preferred method of the
immediately foregoing method is wherein the pathology, disorder or clinical condition is
selected from the group consisting of psychiatric disorders, hormonal conditions,
metabolic inducted brain damage, sulphite oxidase deficiency, hepatic er—i'cephalopathy
associated with liver failure, emesis, spasticity, epilepsy, tinnitus, pain and drug abuse

15  and withdrawal.

in still another aspect, this invention provides a method of treating any
pathology, disorder or clinical condition involving glutamate release in their etiology ina
subject in need thereof, comprising administering a compound of formula (ll) or a
pharmaceutically acceptable salt thereof, to said subject. A preferred method of the

20 immediately foregoing method is wherein the pathology, disorder or clinical condition is
selected from the group consisting of psychiatric disorders, hormonal conditions,
metabolic inducted brain damage, sulphite oxidase deficiency, hepatic encephalopathy
associated with liver failure, emesis, spasticity, epilepsy, tinnitus, pain and drug abuse
and withdrawal.

25 In still another aspect, this invention provides a method of treating any pathology
involving neuronal damage in a subject in need thereof, comprising administering a
compound of formula (1) or a pharmaceutically acceptable sait thereof, to said subject.
A preferred method of the immediately foregoing method is wherein the pathology is
selected from the group consisting of Alzheimer's disease, Huntington's disease,

30 Parkinson’s diseases, virus (including HIV)-induced neurodegeneration, amyotrophic
lateral sclerosis (ALS), supra-nuclear palsy, olivoponto-cerebellar atrophy (OPCA), and
the actions of environmental, exogenous neurotoxins.

In still another aspect, this invention provides a method of treating any pathology

involving neuronal damage in a subject in need thereof, comprising administering a
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koxy groups and two silicon-bonded al kenyl groups per nol ecul e
bfgadeS, such as mxtures of (a) an organopol ysichRise682874

east an average of two silicon-bonded al koxy groups
compound of formula (11) or a pharmaceutically acceptable salt thereof, to said subject.
A preferred method of the immediately foregoing method is wherein the pathology is
selected from the group consisting of Alzheimer's disease, Huntington's disease,
Parkinson’s diseases, virus (including HIV)-induced neurodegeneration, amyotrophic
lateral sclerosis (ALS), supra-nuclear paisy, olivoponto-cerebellar atrophy (OPCA), and
the actions of environmental, exogenous neurotoxins.

In still another aspect, this invention provides a method of treating arrhythmia in
a subject in need thereof, comprising administering a compound of formula () or a
pharmaceutically acceptable salt thereof, to said subject.

In still another aspect, this invention provides a method of treating arrhythmia in
a subject in need thereof, comprising administering a compound of formula (Il) or a
pharmaceutically acceptable salt thereof, to said subject. )

In still another aspect, this invention provides a method of treating épilepsy ina
subject in need thereof, comprising administering a compound according to claim 1 or a
pharmaceutically acceptable sait thereof, to said subject.

In still another aspect, this invention provides a method of treating epilepsy in a
subject in need thereof, comprising administering a compound according to claim 12 or
a pharmaceutically acceptable salt thereof, to said subject.

Detailed Description of the invention

One of ordinary skill will recognize that certain substituents listed in this invention
may have reduced chemical stability when combined with one another or with
heteroatoms in the compounds. Such compounds with reduced chemical stability are
not preferred.

In general, the compounds of Formula (l) and (il) can be made by processes
which include processes known in the chemical arts for the production of compounds.
Certain processes for the manufacture of Formula (l) and (ll) compounds are provided
as further features of the invention and are illustrated by the following reaction schemes
and examples.

All of the references and patents cited throughout this disclosure are
incorporated herein by reference. _

In the above structural formulae and throughout the instant application, the
following terms have the indicated meanings unless expressly stated otherwise:

The alkyl groups are intended to include those alkyl groups of the designated
length in either a straight or branched configuration. Exemplary of such alky! groups

16



per nol ecul e, and (b) an organopol ysi | oxane whi ch has an average of at
| east two sSifdowewsbonded al kenyl groups per nol ecul e, etc. | reQEUSIGASTEr,

m xtures of (a) an al koxyl -substituted, organopol ysil oxan ich has an

averge of at arearethylwethyli peapil HEARIERY!albk -ySﬁ?gﬂ%E-teg@W ?Pb'm'cﬂf%t}'ﬁéﬂ%e(’gﬁl'

an al kenyl _S%&{Qt gbﬁ%y,gh?wm@.ysi | oxane whi ch has an average of at |east
ed a

two silicon-bon eny roups per nolecule, are especially desirable
in that the respedNher thaudsnitioroCo-aliyl peatss BbHifeeiNtiaR !t Gealp e single covalent

silicon- bondet% El kenyl groups in conmponent (A) can be finely adjusted, and
in that the %" cone bondi ng agent nenory elenment that is
5 The alkoxy groups specified above are intended to include those alkoxy groups

of the designated length in either a straight or branched configuration. Exemplary of
such alkoxy groups are methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy,
tertiary butoxy, pentoxy, isopentoxy, hexoxy, isohexoxy and the like. _

The term halogen or halo is intended to include the halogen atoms fluorine,

10  chlorine, bromine and iodine.

The term cycloalkyl is intended to include a mono-cycloalkyl (e.g., cyclopentyl,
cyclohexyl, etc.), a bi-cycloalkyl (e.g., bicyclo[2.2.1]hepta-2,5-diene, etc.) or a ftri-
cycloalkyl group (e.g., adamantyl, etc.) of the indicated carbon number knéwn to t.hose
of skill in the art, optionally having double or triple bonds therein.

15 The term ary! is intended to include aromatic rings known in the art. which can
be mono-cyclic, bi-cyclic or tri-cyclic, such as phenyl, naphthyl, indenyl, azulenyl and
anthracene.

The term heterocycle includes mono-cyclic, bi-cyclic and tri-cyclic systems
having one or more heteroatoms, such as oxygen, nitrogen and/or sulfur. The ring

20 systems may be aromatic, for example pyridine, indole, quinoline, pyrimidine, thiophene
(also known as thienyl), furan, benzothiophene, tetrazole, dihydroindole, indazole, N-
formylindole, benzimidazole, thiazole, and thiadiazole. The ring systems may be non-
aromatic, for example pyrrolidine, piperidine, morpholine and the like.

What is meant by the following description, which appears in the claims:

25 "R® and R'™ are taken together with the nitrogen to which they are

attached to form a ring having 5 to 8 members including the nitrogen

atom that R? and R'™ are attached to, where one of the ring members

may optionally be an oxygen atom or NR'' , where R" is (C,-Cg)alkyl,

-C(0)-(C,-Cg)alkyl, -C(0)-NH,, -C(O)-NH-(C,-Cqlalkyl, -C(O)-N((C,-

30 Cealkyl),, -C(S)-NH,, -C(S)-NH-(C-Ce)alkyl, -C(S)-N((C,-Cg)alkyl),, or

optionally-substituted-phenyl-(C,-Cg)alkyl-"
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is that the following types of moities result: \\/ where R' is
as defined hereinabove and the arcs represent the carbon members of the ring
(however, the symmetry of the arcs is not intended to indicate that they are necessarily
of equal number of carbons). -

The chemist of ordinary skill will recognize that certain combinatioris of
heteroatom-containing substituents listed in this invention define compounds which will
be less stable under physiological conditions. Accordingly, such compounds are less
preferred.

When a chemical structure as used herein has an arrow emanatirig from.it, the

arrow indicates the point of attachment. For example, the 'structure
moiety, the arrow indicates that the cyclic moiety can be attached at any of the available
PN

is a pentyl group. When an arrow is drawn through a cyclic

bonding points, for example means that the phenyl can be bonded ortho,
meta or para to the X group. When an arrow is drawn through a bi-cyclic or a tri-cyclic

moiety, the arrow indicates that the bi-cyclic or tri-cyclic ring can be attached at any of

> N

ﬁ(\l/ .

i i W
the available bonding points in any of the rings. for example means that
the indole is bonded either through the phenyl portion of the ring or the nitrogen
containing ring portion.

In the definition for formula () when R® and R® are taken together with the

carbon atom to which they are attached is defined to be, for example

. N-A-B-J°

, the *in the ring indicates that it is the carbon atom that R® and R®
are attached to, thus, forming a spiro compound.
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8 (a) include nethoxy groups, ethoxy groups, propoxy groups and but oxy
groups. Met hoyy ogfsidps are preferred. The bonding positions of (BesReGH KXY
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Furt hernore, these al koxy groups nay be bonded, ditedbl yad g-siljcon atons

in the principal chains, or may be bonded to si
bonded to principal-chain silicon atons via

7

numbered according to the following scheme:

“Treatment” means any treatment of a condition in a mammal, particularly a

human, and includes:
5 () preventing the disease from occurring in a subject which may be
predisposed to the disease, but has not yet been diagnosed as having it; '
@i inhibiting the condition, i.e., arresting its development; or
(iii) relieving the condition, i.e. relieving the symptom of pain.
The term "subject” means the recipient of a compound of the present invention,
10  preferrably a mammal and most preferrably a human. :

“Disease state which is treatable by administration of a sodium channel blocker"
is intended to cover all disease states which are generally acknowledged in the art to be
usefully treated with sodium channel blockers in general, and those disease states
which have been found to be usefully treated by the specific sodium channel blocker of

15  our invention, the compounds of formula (I} or (I1). Such disease states include, but are
not limited to peripheral neuropathies, such as trigerinal neuralgia, postherapeutic
neuralgia, diabetic neuropathy, glossopharymgeal neuralgia, lumbar and cervical
radiculopathy, reflex sympathetic dystrophy and causalgia, and neuropathy secondary
to metastatic infiltration, adiposis dolorosa, and burn pain; and central pain conditions

20 following stroke, thalmic lesions and multiple sclerosis.

“Therapeutically effective amount’ refers to that amount of a compound of
formula (1) or (II) or a pharmaceutically acceptable salt thereof which is sufficient to
effect treatment, as defined above, when administered to a mammal in need of such
treatment. The therapeutically effective amount will vary depending on the subject and

25 disease state being treated, the severity of the affliction and the manner of
administration, and may be determined routinely by one of ordinary skill in the art. The
term "therapeutically effective amount” is implicitly incorporated .in the amount of
compound administered in a method of the present invention or when said compound is

a component in a pharmaceutical composition of the present invention.
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al kyl ene groups. Goups other than al koxy groups which nmay be bonded to
silicon atorwgiggmh%s conponent (@) include substituted or unsybstidober

nmonoval ent hydrecarbon groups. Preferred nonoval ent hydrocarbon groups
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heptyl, octyl, .n I P I v, SAAdS: .
cycl opentyl a'ﬁ%f%@ It%%ggt%ﬁ;gk gﬁ?ﬁ%@%ﬁgé’,f%ﬁ%ﬁ (Q?"Igh@?ﬁ ) wtg bﬁ?/?‘l,dg%/l?%ymg’r%nc
napht hyl groupsnterarmbk\de presaptsosbé raslebde zgpengdingngndmny theandtupd exfithe ivapgls

and hal ogenate K rQups, .such as 3-chlaoropropyl and . .
313, 3 tr it oordhsnbisgre o RBE Romecli BRehsrcn e RiRG cRERr il Prrdcper optial
Furthernore, fsopierd Bed Rtiendanddd that aplush Bbical hsirhers, asisepanttedpps bt basially
the resulting silicone bonding agent, it is preferred that the

si | i con- bondeBurdfiedoRptical Jepreeisn @samimanixturas opedintlerpment supliresatberenkit be
the groups ot pRf,qb8Anniahd scope of the instant invention.

The instant compounds can be generally isolated in the form of their
pharmaceutically acceptable acid addition salts, such as the salts derived from using

10  inorganic and organic acids. Examples of such acids are hydrochloric, nitric, suifuric,
phosphoric, acetic, propionic, maleic, succinic, D-tartaric, L-tartaric, malonic, methane
sulfonic and the like. In addition, certain compounds containing an acidic function such
as a carboxy can be isolated in the form of their inorganic salt in which the counter-ion
can be selected from sodium, potassium, lithium. calcium, magnesium and the like, as

15  well as from organic bases.

The pharmaceutically acceptable salts are formed by taking about 1 equivalent
of a compound of formula (l) or (ll) and contacting it with about 1 equivalent of the
appropriate corresponding acid of the salt which is desired. Work-up and isolation of
the resulting salt is well-known to those of ordinary skill in the art.

20 As is known in thé art, agonists and antagonists of somatostatin are useful for
treating a variety of medical conditions and diseases, such as inhibition of H. pylori
proliferation, acromegaly, restenosis, Crohn's disease, systemic sclerosis, external and
internal pancreatic pseudocysts and ascites, VIPoma, nesidoblastosis, hyperinsulinism,
gastrinoma. Zollinger-Ellison Syndrome, diarrhea, AIDS related diarrhea, chemotherapy

25 related diarrhea, scleroderma, lrritable Bowel Syndrome, pancreatitis, smail bowel
obstruction, gastroesophageal reflux, duodenogastric reflux and in treating
endocrinological diseases and/or conditions, such as Cushing’s Syndrome,
gonadotropinoma, hyperparathyroidism, Graves' Disease, diabetic neuropathy, Paget’s
disease, and polycystic ovary disease; in treating various types of cancer such as

30 thyroid cancer, hepatome, leukemia, meningioma and conditions associated with
cancer such as cancer cachexia; in the treatment of such conditions as hypotension
such as orthostatic hypotension and postprandial hypotension and panic attacks; GH
secreting adenomas (Acromegaly) and TSH secreting adenomas. Activation of type 2

but not type 5 subtype receptor has been associated with treating prolactin secreting
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adenomas. Other indications associated with activation of the somatostatln subtypes
are inhibition of insulin and/or glucagon and more particularly diabetes mellitus,
hyperlipidemia, insulin insensitivity, Syndrome X, angiopathy, proliferative retinopathy,
dawn phenomenon and Nephropathy; inhibition of gastric acid secretion and more
particularly peptic ulcers, enterocutaneous and pancreaticocutaneous fistula, Dumping
syndrome, watery diarrhea syndrome, acute or chronic pancreatitis and gastrointestinal
hormone secreting tumors; inhibition of angiogenesis, treatment of inflammatory
disorders such as arthritis; chronic allograft rejection; angioplasty; preventing graft
vessel and gastrointestinal bleeding. Somatostatin agonists can also be used- for
decreasing body weight in -a patient. Accordingly, the compounds of the instant
invention are useful for the foregoing methods.

Accordingly, the present invention includes within its scope pharmaceutical
compositions comprising, as an active ingredient, at least one of the compounds of
Formula (1) or (1) in association with a pharmaceutically acceptable carrier.

The compounds of this invention can be administered by oral, parenteral (e.qg.,
intramuscular, intraperitoneal, intravenous or subcutaneous injection, or implant), nasal,
vaginal, rectal, sublingual or topical routes of administration and can be formulated with
pharmaceutically acceptable carriers to provide dosage forms appropriate for each
route of administration.

Solid dosage forms for oral administration include capsules, tablets, pills,
powders and granules. In such solid dosage forms, the active compound is admixed
with at least one inert pharmaceutically acceptable carrier such as sucrose, lactose, or
starch. Such dosage forms can also comprise, as is normal practice, additional
substances other than such inert diluents, e.g., lubricating agents such as magnesium
stearate. In the case of capsules, tablets and pills, the dosage forms may also
comprise buffering agents. Tablets and pills can additionally be prepared with enteric
coatings.

Liquid dosage forms for oral administration include pharmaceutically acceptable
emulsions, solutions, suspensions, syrups, the elixirs containing inert diluents
commonly used in the art, such as water. Besides such inert diluents, compositions can
also include adjuvants, such as wetting agents, emulsifying and suspending agents,
and sweetening, flavoring and perfuming agents.

Preparations according to this invention for parenteral administration inciude

sterile aqueous or non-aqueous solutions, suspensions, or emuisions. Examples of
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the viscosity is |less than 20 centipoise (nPa.s.), the physical

characteri sti
If the visco

- e cured product that is obtained tend to teri e.
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olda®d." Isuch dosaéé—)‘orms may also contain adjuvants such as preserving, wetting,
emulsifying, and dispersing agents. They may be sterilized by, for example, filtration
through a bacteria-retaining filter, by incorporating sterilizing agents into the
compositions, by irradiating the compositions, or by heating the compositions. They can
also be manufactured in the form of sterile solid compaositions which can be dissolved in
sterile water, or some other sterile injectable medium immediately before use.

Compositions for rectal or vaginal administration are preferably suppositbries
which may contain, in addition to the active substance, excipients such as coca butter
or a suppository wax.

Compositions for nasal or sublingual administration are also prepared with
standard excipients well known in the art. . '

Further, a compound of this invention of formula (I) or (ll) can be administered in
a sustained release composition such as those described in the following patents. U.S.
Patent No. 5,672,659 teaches sustained release compositions comprising a bioactive
agent and a polyester. U.S. Patent No. 5,595,760 teaches sustained release

compositions comprising a bioactive agent in a gelable form. U.S. Application No.

- 08/929,363 filed September 9, 1997, teaches polymeric sustained release compositions

comprising a bioactive agent and chitosan. U.S. Application No. 08/740,778 filed
November 1, 1996, teaches sustained release compositions comprising a bioactive
agent and cyclodextrin. U.S. Application No. 09/015,394 filed January 29, 1998,
teaches absorbable sustained release compositions of a bioactive agent. The teachings
of the foregoing patents and applications are incorporated herein by reference.

In general, an effective dosage of a compound of the present invention of the
formula (1) or (II) in the compositions of this invention may be varied; however, it is
necessary that the amount of the active ingredient be such that a suitable dosage form
is obtained. The selected dosage depends upon the desired therapeutic effect, on the
route of administration, and on the duration of the treatment, all of which are within the
realm of knowledge of one of ordinary skill in the art. Generally, dosage levels of
between 0.0001 to 100 mg/kg of body weight daily are administered to humans and
other animals, e.g., mammals.

A preferred dosage range is 0.01 to 10.0 mg/kg of body weight daily, which can
be administered as a single dose or divided into muitiple doses.
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In the above fornmula, Rlerr] is individually selected from the
substi tuted o snagdest i t uted nonoval ent hydrocarbon  groups. E@mgggmgﬁ
such groups inclfude the nonoval ent hydr ocar bon groups descri bed above.

Met hyl and phenyl Cogmroupperbthecigstant WPP*'?%C?%QGM‘QB’FO?Wée‘i’ ARl it gkility to
al kyl — gr OUpﬁlqd%%E@ﬁoﬁﬁtlﬁwyﬁé J@ébFWr‘aH@&dlr@%‘iH@fdMBWM assay€t hyl,

propyl and
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but'y articul ar

Human somatostatm subtype receptor bmdnng studies:

The affinity of a compound for human somatostatin subtype receptors 1 to 5 (sst,,
sst,, sst, Sst4 and sst;, respectively) is determined by measuring the inhibition of ['®I-
Tyr"'JSRIF-14 binding to CHO-K1 transfected cells.

The human sst, receptor gene was cioned as a genomic fragment. A 1.5 Kb
Pstl-Xmnl segment containg 100 bp of the 5'-untranslated region.' 1.17 Kb of the entire
coding region, and 230 bp of the 3'-untranslated region was modified by the Bg1li I.inker
addition. The resuiting DNA fragment was subcloned into the BamHI| site of a pCMV-81
to produce the -mammalian expression plasmid (provided by Dr. Graeme Bell, Univ.
Chicago). A clonal cell line stably expressing the sst, receptor was obtained by
transfection into CHO-K1 cells (ATCC) using the calcium phosphate cd’-precipitation
method (1). The plasmid pRSV-neo (ATCC) was included as a selectable marker.
Clonal cell lines were selected in RPMI 1640 media containing 0.5 mg/ml of G418
(Gibco), ring cloned, and expanded into culture.

The human sst, somatostatin receptor gene, isolated as a 1.7Kb BamHI-Hindll
genomic DNA fragment and subcloned into the plasmid vector pPGEM3Z (Promega),
was kindly provided by Dr. G. Bell (Univ. of Chicago). The mammalian cell expression
vector is constructed by inserting the 1.7Kb BamH1-Hindll fragment into compatible
restriction endonuclease sites in the plasmid pCMVS5. A clonal cel! line is obtained by
transfection into CHO-K1 cells using the calcium phosphate co-precipitation method.
The plasmid pRSV-neo is included as a selectable marker.

The human sst; was isolated at genomic fragment, and the complete coding
sequence was contained within a 2.4 Kb BamH\l/Hindlll fragment. The mammalian
expression plasmid, pCMV-h3 was constructed by inserting the a 2.0 Kb Ncol-Hindiil
fragment into the EcoR1 site of the pCMV vector after modification of the ends and
addition of EcoR1 linkers. A clonal cell line stably expressing the sst; receptor was
obtained by transfection into CHO-K1 cells (ATCC) using the caicium phosphate co-
precipitation method. The plasmid pRSV-neo (ATCC) was included as a selectable
marker. Clonal cell lines were selected in RPMI 1640 media containing 0.5 mg/mi of
G418 (Gibco), ring cloned, and expanded into culture.

The human sst, -receptor expression plasmid, pCMV-HX was provided by Dr.

Graeme Bell (Univ. Chicago). The vector contains the 1.4 Kb Nhel-Nhel genomic
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preferred. Ain the above fornula is individually -selected fromthe
Eﬁé?rglnezt gmﬁf%?sé?irogl glniy?reggpalroups i ncl ude et hyl ene, prop&Fgﬁjgg%(h@” 0
butyl ene. Et hgheeat ecoaimgyikanenar sst,. 456 bp of the 5'-untranslated region and 200 bp of
the 3'-untransiated region, cione into the Xbal/EcoR1 sites of PCMV-HX. A clonal cell
line stably expressing the sst, receptor was obtained by transfection into CHO-K1 cells
(ATCC) using the calcium phosphate co-precipitation method. The plasmid pRSV-neo
5 | (ATCC) was included as a selectable marker. Clonal cell lines were selected in RPMI
1640 media containing 0.5 mg/ml of G418 (Gibco), ring cloned, and expanded into
culture.
The human sst; gene was obtained by PCR using a A genomic clone as a
template, and kindly provided by Dr. Graeme Bell (Univ. Chicago). The resuiting 1.2 Kb

10 PCR fragment contained 21 base pairs of the 5'-untranslated region, the full coding
region, and 55 bp of the 3'-untranslated region. The clone was inserted into EcoR1 site
of the plasmid pBSSK(+). The insert was recovered as a 1.2 Kb Hindlll-Xbal fragment
for subcloning into pCVYM5 mammalian expression vector. A cional cell"" line stably
expressing the SST; receptor was obtained by transfection into CHO-K1 cells (ATCC)

- 15 using the calcium phosphate co-precipitation method. The plasmid pRSV-neo (ATCC)
was included as a selectable marker. Clonal cell lines were selected in RPMI 1640
media containing 0.5 mg/ml of G418 (Gibco}, ring cloned, and expanded into culture.

CHO-K1 cells stably expressing one of the human sst receptor are grown in
RPMI 1640 containing 10% fetal calf serum and 0.4 mg/mi geneticin. Cells are collected

20 . with 0.5 mM EDTA, and centrifuged at 500 g for about 5 min. at about 4°C. The pellet is
resuspended in 50 mM Tris, pH 7.4 and centrifuged twice at 500 g for about 5 min. at
about 4°C. The cells are lysed by sonication and centrifuged at 39000 g for about 10 min.
at about 4°C. The pellet is resuspendedin the same buffer and centrifuged at 50000 g for
about 10 min. at about 4°C and membranes in resulting pellet are stored at - 80°C.

25 Competitive inhibition experiments of ['*I-Tyr''|SRIF-14 binding are run in
duplicate in polypropylene 96 well plates. Cell membranes (10 ug protein/well) are
incubated with ['®I-Tyr''}]SRIF-14 (0.05 nM) for about 60 min. at about 37°C in 50 mM
HEPES (pH 7.4), 0.2% BSA, 5 mM MgCl,, 200 KIU/ml Trasylol, 0.02 mg/ml bacitracin and
0.02 mg/ml phenylmethyisulphonylfluoride.

30 Bound from free [**’I-Tyr''|SRIF-14 is separated by immediate filtration through
GF/C glass fiber filter plate (Unifilter, Packard) presoaked with 0.1 % polyethylenimine
(P.E.L), using Filtermate 196 (Packard) cell harvester. Filters are washed with 50 mM

HEPES at about 0-4°C for about 4 sec. and assayed for radioactivity using Packard Top
Count.
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particularly preferred. In the above fornula, x is 2° or 3, with 3 being

preferred. Myg&oydazo fromthe standpoint of obtaining better aghegéfagra
properties in the resulting silicone bonding agent, it is preferred ﬁ

Rlerr] in the abovEpéaifiohindingés shipineddy Subdﬁ'ﬁﬁmﬂanwspemlc h‘@lm@(dﬁ%mlwd in thﬁn
e 2o SRR PSR R o SRRl A e
characteri sti gssidted trioalineas utyiesgionsanalysis) ¢éMBDhin cinag irdoihitivn carmsiamta%} ablues are
physi cal chaggtce:;rﬁaégt ics in the resulting cured product, it is
5 The determination of whether a compound of the instant invention is an agonist
or an antagonist is determined by the following assay.
Functional assay: Inhibition of cAMP intracellular production:
CHO-K1 Cells expressing human somatostatin (SRIF-14) subtype receptors are
seeded in 24-well tissue culture muitidishes in RPMI 1640 media with 10% FCS and 0.4
10  mg/mi geneticin. The medium is changed the day before the experiment.
Cells at 10° cells/well are washed 2 times by 0.5 ml and fresh RPMI with 0.2%
BSA supplemented with 0.5 mM (1) 3-isocbutyl-1-methyixanthine (IBMX) and incubated
for about 5 min at about 37°C. !
« Cyclic AMP production is stimulated by the addition of 1mM forskolin (FSK) for about
15 15-30 minutes at about 37°C.
o The agonist effect of a compound is measured by the simultaneous addition of FSK
(1uM) , SRIF-14 (10" M to 10° M) and a test compound (107'° M to 10°° M).
+ The antagonist effect of a compound is measured by the simultaneous addition of
FSK (1uM) , SRIF-14 (1 to 10 nM) and a test compound (107'° M to 10°° M).
20 The reaction medium is removed and 200 mi 0.1 N HCI is added. cAMP is
measured using radioimmunoassay method (Kit FlashPlate SMP001A, New England
Nuclear).
The compounds of the present invention can be tested for activity in blocking Na
channels. The compounds of the invention display binding to the veratridine-sensitive
25 sodium channel. For the binding procedure see for example J. B. Brown, Journal of
Neuroscience 6, 2064-2070 (1986), the contents of which are incorporated herein by
reference. They block veratridine-induced glutamate release in rat hippocampal slice
preparations. The experiment is performed according to a modification of M.J. Leach et
al., in Epilepsia 27, 490-497 (1986) and Stroke 24, 1063-1067 (1993), using exogenous
30 glutamate.

25



preferred that n be a positive nunber selected such- that the viscosity of
t he abovenention or ganopol ysi | oxane at 25[err]Cis from 20 t 00
centi poi se (‘HQ&??/(E%Z? It is nore preferred that nis select ed’égrlﬂ%ﬁ?ggg%#
the viscosity of cyrn®raigoundy dfSthelBStano ibdEtiON Oareesymthesised (adcarding .to the
Exanpl es of conpounds which can be used as conponent (a) include

tri met hoxysi | '94Wing PRRGEIHEES A RPMPISTol ysi | oxanes,

met hyl di met hoxysi | oxy-term nated di netgaghARBOIINESXanes,

trimet hoxysi |yl et hyl di met hyl si |l oxy-term nated di et hyl pol ysi | oxanes,

or ganopol ysi | oxanegetrahydra-fogarbglisest uti ng sone of the methyl groups of the

RZ

N

l

N
H

NH, TFA/CHCl,
N 0

(a) )]\

R TH

General procedure: An amine of formula (a) is treated with an aldehyde in a
protic or aprotic solvent with or without an acid, preferrably chloroform with TFA, at
about 20-80°C for about 5-72 hours. The resulting carboline (obtained as a mixture of
diasterecisomers) can be isolated either by aqueous work-up followed by flash

10  chromatography on silica gel, or by addition to the reaction mixture of a nucleophile
supported on polymer (to trap the excess of aldehyde) such as aminomethylpolystyrene
resin followed by filtration and then rapid purification of the resulting residue on a silica
gel pad (using Alitech silica cartridge and Alltech manifold).

Example 1

15 Diastereomic mixture at C, of 1,2,3,4-tetrahydro-1-(4-methoxyphenyl)-3(S)-(4-phenyl-

1H-imidazol-2-yl)-9H-pyrido[3,4-bjindole :

To 2-[1(S)-amino-2-(3-indolyl)ethyl]-)-4-phenyl-1H-imidazole (100 mg, 1 eq) in
solution in chloroform (0.8 mL) were successively added p-anisaldehyde (80 mL, 2 eq)
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abovenent i oned di net hyl pol ysil oxanes with al kyl groups other than nethyl
groups, phenwam or 3,3, 3- trifl uoropropyl FEHOS09/138H

m xtures consistin
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'c__| t WO of these ortgano pol %/SI | oxanes. )
and TFA (256 mL, 10 eq) After about 2 days of stirring at about 20°C, the mixture was

concentrated under reduced pressure and the residue was dissolved in THF (5 mL).

Aminomethylpolystyrene resin (Novabiochem, loading = 1.2 mmol/g, 550 mg, 2eq) was

~ added and the mixture was stirred overnight at about 20°C and then filtered. The filtrate

was then concentrated under reduced pressure and then purified by a rapid filtration on
a silica gel pad (Alltech silica cartridges) with ethylacetate as eluent to afford the
tetrahydro-f-carboline as a mixture of diastereoisomers (65 :35) (yield = 78%).

NMR ('H, 400 MHz, CDCl;) : 12.2 (m, 1H, NH), 7.77-6.83 (m, 15H, Harom, NH), 5.29,
5.17 (2s, 1H, H,), 4.42 (m, 1H, H;), 3.82, 3.78 (2s, 3H, OCH;), 3.48 (m, 1H, H,), 3:17
(m, 1H, H,), 1.90 (s, 1H, NH). LC/MS: calculated MW= 420.51, m/z= 421.05 (M+H),
m/z= 419.07 (M-H).

Examples 2 - 1303

The following compounds can be prepared analogously to the procedure

described for Example 1 using the appropriate starting materials, which can be obtained
from commercial sources or synthesized according to methods known to those skilled in
the art or as enabled by the teachings herein. Each combination of R? and R®, shown
below, were or can be synthesized, therefore, the number of Examples are calculated
by multiplying (R? (21 substituents))(R® (62 substituents)) = 1302.

N/\/\N/\\
H =~
I N
2N
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It is necessary that the al kenyl -substituted organopol ysil oxane of
conponent (bX&B?M%M%N average of at |east two silicon-bonded abkgrisho/Hs94PS
per nolecule. If-the average nunber of silicon-bonded al kenyl groups Is

| ess than two per lecyle, the resulting silicone bonding agent may show
insufficient- curﬁgﬁ}iﬁh
a

. ecul arxgt r yct ur efofNT hi s_conpdnent (b) may be
a linear structure, iﬁgagpgrfuctur xkhﬁsgﬁe/bran?h?%ggzﬁggﬁan
structure, a cyclic sttucture or a net@ork structure. Examl NQLTTEF
silicon-bonded al kenyl groups of (b) include vinyl, allyl, butenyl,
pentenyl and hexenyl. Vinyl groups are particularly preferred. The bondi ng

positions of these aNken§l groups nmay at, t nds of {he nole ar
chai ns and/or on sid %Fﬁgﬁﬁ?Nthe nol Bgu r-chhins. Fr%ﬁhiﬁb { alpdpoi nt
N

of favorable reactivity bondj-fig
i N
. B%NJ@ Y
F
%H H ¥
N
—
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positions at the ends of the nolecular chains are especially desirable.
G oups ot her vidasrsmbkenyl groups which may be bonded to silicomcanmsewiisnd
conmponent (b) intlude substituted or unsubstituted nonoval ent hydrocar bon

groups. Preferred novalent ocar bon groups [ e al k groups,
such as nethyl, et, Ol pro butyI heptyfNZoct yl
nonyl , decyl or adecyl ; cy oal ky grou% ch as cyclgppentyl and

cycl ohexyl ; aryl “groups, such a8 12

!
Br Cl cl cl Or~NS @’O\/‘N:
O T JOTT

) R R’
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phenyl, tolyl, xylyl and naphthyl; aral kyl groups, such as benzyl,

phenet hyl angypsggair opy! , and hal ogenated al kyl groups, suc
3-chl oropropyl and 3,3,3- trifluoropropyl. Methyl and phenyl 2‘;81%599/12874

particul arly pref eGeadral Ipro¢esiugrsshreamrountaef fdiaula fosan yeatt wiisnsyiamates,

(D))t 25 et 1 GRSy R 20 OB cOASGRLY BN HRordIERy S VBT il

100 to 500, 00 erre
viscosity is Iresm'otxdnaaﬂvérheat 20-702atfopdi18nolundPd he. r)asultuhgadﬂ’m;&bwe&hn be lsolated by
characteristics of the i.s obtained tend t.o deterior

d t
T he v scos Prgaraton ofdbe iRl oiShert Bh Bostt Bt ar e s 68 ofpy adition
handl i ng agd yprtké r\ﬁmﬁl’rér6ﬁtath§éb;§}ﬁleOEu;§ﬁtﬁteﬁe%H| bbip@er ssdchcaaearhmmemﬂ o

agent tend to deteriorate. Exanples of conpounds which can be used as
abovenent i onethiomethyl polystyrene resin followed by filtration.

For protected basic derivatives (R* = (CH,),NHBoc), the corresponding
deprotected compounds (R* = (CH,),NH,) were obtained by treating the N-protected
compound under acidic conditions (DCM/TFA 10%). |

10 Example 1304
Diastereomic  mixture at C, of 1,2,3 4-tetrahydro-1-(4-methoxyphenyi)-2-

{(phenylamino)carbonyl]-3(S)-(4-phenyl-1H-imidazol-2-yl)-9H-pyrido{3,4-bJindole:

To a solution of a diastereomeric mixture of 1,2,3 4-tetrahydro-1-(4-
15 methoxyphenyl)-3(S)-(4-phenyl-1H-imidazol-2-yl)-SH-pyrido[3.4-blindole (50 mg) in
chioroform (700 mL) was added benzy! isocyanate. The mixture was stirred overnight at
about 20°C and then diluted with chloroform (2 mL). Aminomethyipolystyrene resin
(Novabiochem, loading 1.2 mmol/g, 198 mg, 2eq) was added to the mixture. After
about 15 hours of shaking at about 20°C, the mixture was filtered and the filtrate
20  concentrated under reduced pressure to yield the title compound (60 mg, 92%yield).
NMR ('H, 400 MHz, CDCl,) &: 9.2-6.7 (m, 22H, arom. H, NH), 6.25 (m, 1H, H,), 5.80 (m,
1H, H;), 4.52-4.32 (m, 2H, CH,Ph), 3.81-3.28 (m, 5H, OCH,, H, H,). LC/MS:
calculated MW : 553.66, m/z = 5§54.2 (M+H). |
Examples 1305-1332

25 The following compounds can be prepared analogously to the procedure

described for Example 1304 using the appropriate starting materials, which can be

30



conponent (b) include dinethylvinylsiloxy-term nated di net hyl pol ysi | oxanes,

di met hyl vi nyisso éomayzot er m nat ed di net hyl si | oxane- net hyI Vi nyl si pOrBEM/12874
copol yners, trimethylsiloxy-termn nated methylvi néﬁg IﬁSI | oxanes

trimethylsil oﬁptaar@dﬁfmpe@"mr%&wr%%ﬂ%ﬁ&ﬂf@es‘ﬁ%? fiRg e Medegsnown to those
copol ymers, %gﬂég’i?\ot h¥Sid PG fie! tBScHhgd KeTERY. EhciPbmbination of R* and R,

(CH[err])[err err] units and Sierr] unlts or ganopol ysi | oxanes
consi sting of shav) &velqw.[ wese] & Cperke] synihesized, thenefase, fhecpymber of Examples are

f: S:[S?g H )m[je:‘)][ ]c?%ﬂﬂgr r% Q!}l#]?g%%eﬁ %ﬁt\lh%entﬁ} j(RS 8—!?“5&‘?'%@&??]' ysi | oxanes

(CHerr])[err]Siderr] units, (CH[err])[err]S|CIe “ANunits and Sigerr]
uni ts, organopol ysil oxanes formed by substituti o®- of the methyl
groups of the dinethyl pol ysil oxanes by

5
B-carbolines
¥ ;
|
/§ N
| \l
/I\K oxldlze /IY
10 ©

General procedure: The tetrahydro-B-carboline of formula (c¢) is oxidized to the
corresponding fully aromatised (-carbolines using palladium on carbon or DDQ in an

aprotic solvent such as toluene or xylene, chromic acid in a protic solvent, KMnQ, in
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13 al kyl groups (other than nmethyl groups), phenyl groups or
3,3,3-trifl Lw{)g%gﬂ%l groups, and m xtures consisting of t""op%rr@&?zs?j
t hese organopol'ysi ' oxanes. In regard to the mixture ratio o
conponent (a)THRoadmaogareserdioxids ini an epnotio selment(pifertably ehldroddrmalat @0-a0natfor
t he amount of Ewonent (a) that is added constitute 5 to 95 wt % of
conponent (A)2,' s

Example 1333

1-Butyl-3-(4-phenyl-1H-imidazol-2-yl)-9H-pyrido[3,4-bjindole:

Iz

A mixture of 1,2,34-tetrahydro-1-butyl-3(R)-(4-phenyi-1 H—imidaz;ol-Z-yI)-QH-
pyrido[3,4-blindole (100 mg, 1 eq) and manganese dioxide (600 mg) in chloroform (7
mL) was heated at about 40°C for about 3 hours. The mixture was cooled down to
about 20°C and filtered over a CELITE® pad. The filtrate was concentrated under

10  reduced pressure to yield quantitatively the fully aromatized B-carboline (97 mg).
NMR (*H, 400 MHz, CDCl,) : 10.8 (s, 1H, NH), 8.77-7.25 (m, 11H, arom. H, NH), 3.07
(t, 2H, 3J = 8Hz, CH,), 1.85 (m, 2H, CH,), 2.42 (m, 2H, CH,), 0.91 (t, 3H, 3J = 8Hz ,
CH,). LC/MS: calculated MW = 366.46, m/z = 367.19 (M+H), m/z = 479.15 (M+TFA).
Example 1334-1336

15 The following compounds were prepared analogously to the procedure

described for Example 1333 using the appropriate starting materials, which can be
obtained from commercial sources or synthesized according to methods known to those

skilled in the art or as enabled by the teachings herein.
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conponent (b) constituting the remai nder of component - (A). In

particul ar, ayoiosasre rati o which is such that conponent (a) %1‘7(?§95H5 g
20 to 80 wt % of “conmponent (A), while conponent (b) constitutes the &

remai nder of conponent (A), is especi/?il desirable. The reasgm f\or this
is that if the anpbunt of component (a)\ addgd to conponent (Aess t han
the lower limt of this range, the re i ng silicone bondi ng\agent wi | |

show inpaired curing, and will tend tg have inferior adhesivg properties.
| f the anobunt of conponent (a) 'I" AN
’ . ]

= ~—N
N
H

Example 1334 (=~

NS

0

NN AN

Example 1336 I

Example 1337-1493

The following Examples can be made substantially according to the procedure of

Iz

Example 1333 using the appropriate starting materials, which are commercially

5 available or can synthesized according to literature methods known to those skilled in
the art or as enabled by the teachings herein. The number of examples are calculated
as follows (R2 (4 substituents))(R5(39 substituents)) = 156.
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that is added exceeds the upper Iimt of this range, 'the curing of the
resul ting siWigcsaqdoype bondi ng agent tends to be sl ow U 287
or ganohydr ogenpot ysi | oxane of conponent (B) 1s a cogponent mﬂ?ghggglaégd
to cure the silicone bonding agentl by means of an %§§ition'reaction

bet ween t he al kenyl groups bonded to silicon at njconponent (A)
and the hydrogen atons bonded to sillic ato U cgnmpgnent (B). It is
necessary that this conponent (B)

o7 0 ot o g
ot & Ot o 2
85 B A
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14 have an average of at |east two silicon-bonded hydrogen atons per

nol ecul e. | f vidney/éadey age nunber of silicon- bonded hydrogen at ea®aisno/12874
conponent (b) is less than two per nolecule, the resulting silicone
bondi ng agent will not be sufficientlﬂiﬁﬁméﬂliiﬁe mol ecul ar “structure of
component () (§iRY.1 0% s imdififil1,8ldxdzb s gp-zaula THRRI1-3-Pi A UthahEmild BydefRloride
br anchi ng, struc ur'e, ic structure or a network

structure. The bondi ng

HZN/E\éN . HCI

S \/2\01—!3

CH,

5 A solution of tert-butyl(1R)-1-(4,5-dimethyl-1,3-oxazol-2-yl}-2-(1H-indol-3-yl)ethyi-
carbamate (3g, 8.4mmol) in HCI/AcOEt 1N (80ml) was stirred at room temperature for
about 2.5 hours. The mixture was concentrated under reduced pressure, diethyl .ether
(100ml) added, and the white precipitate collected by filtration, and washea with diethyl
ether to afford the hydrochloride salt of the desired product (2.4g). Melting point :172-

10 174°C.
(3R)-1,1-Dibutyl-3-(4,5-dimethyl-1,3-oxazol-2-yl})-2,3,4,8-tetrahydro-1H-B-carboline
hydrochioride

CH

N
_._,L?cm

NH
Ir—\l{ - HCI
HC_ .  \_CH,
To a solution of (1R)-1-(4,5-dimethyl-1,3-oxazol-2-yl)-2-(1H-indol-3-yl)-1-ethanamine
15  hydrochioride (1.2g, 3.6mmol) in isopropanol (20ml) was added S-nonancne (3.1ml,
20mmol) and the mixture was reftuxed for about 24 hours. The solvent was evaporated
under reduced pressure. To the residue was added water (20ml) followed by NaHCO,
(10%) solution until neutral pH, followed by ethyl acetate (3x15ml). After decantation
and extraction the combined organic extracts were washed with water (20ml) and dried
20 over MgSOQO,. The solvent was evaporated under reduced pressure to afford an oit which
was purified by column chromatography on silica gel using ethyl acetate/heptane 7.3 as
eluent. The resulting oil was dissolved in ethyl acetate (15ml) and a solution of HCl in

ethyl acetate (1N) was slowly added at about 20°C to give a precipitate. The
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positions of the silicon-bonded hydrogen atons may be at the ends of the
nol ecul ar chgj or on side chains of the nolecular chain
Furthermre,%gﬂrag%%g% ot her than hydrogen atons which may be bo?gggjstg(%ms”
si licon at ons susparaigowas stirtdd) a ifeve Imidetes abdthe ptezipitate collesteukty filtratiah, washed

nmonoval ent hydr.ocar po roups, . .Preferre noval ent drocarhb rqQups, .

i ncl ude al kyi Vﬂ&b@ﬁ@‘ype@%hg%d%i ﬁ‘ilﬁfm’éfﬂ%? QB‘? 6’591"?%(& et aﬁgﬁ? %Y,g"’ﬁﬁk?w?
heptyl, octyl sanomgking @emy!128rB4oct adecyl ; cycl oal kyl groups, such as

cycl opentyl and cyclo%exyl.; aryl groups, such as phenyl, tolyl, xylyl and
napht hyl ; “aral kyl, such as benzyl, phenBX&RPRed95shenyi propyl; and

hal ogenat e? al ky&%E}gﬁ@ﬁheﬁﬂ%-ﬂﬁi&zﬁmfy’lP?,%Wke%ﬁoﬁ'ﬂiéﬁzbﬂ-&'ﬁifﬂﬁHQ[RY | ;

etc. Methyl and
carboline-1,4’-piperidine] hydrochloride

N
I\
..-"‘I\N
| H
NH

k . HCI

©/Ko

To a solution of (1R)-2-(1H-indol-3-yl)-1-(4-phenyl-1H-imidazol-2-yl)-1-ethanamine

Iz

hydrochloride (1g, 2.65mmol) in isopropanol (15ml) was added N-benzoyl-4-
10  piperidone (2.64g, 13mmol). The solution was refluxed for about one hour and cooled to

about 20°C. The solvent was removed under reduced pressure. The residue was

treated with dichloromethane (30ml) and stirred for about 30 min at about 20°C. The

resulting precipitate was collected by filtration, washed with dichloromethane and diethyl

ether, and dried to afford 1.2g of the title product as the hydrochioride salt. Melting
15 point :240-244°C.

Example 1496
(3R)-3-(4-Phenyl-1H-imidazol-2-yl)-2,3,4,9-tetrahydro-1’-(tert-butoxycarbonyl)-

spiro[1H-B-carboline-1,4’-piperidine]
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groups are particularly preferred fromthe standpoint of obtaining better
adhesi ve propgptdoRaszen the resulting silicone bonding agent. |tpd15uses/12874
desirable that the viscosity of conponent (B) at 25[err]C be from1l to
10, 000 centipoise (nmPa.s.). If the viscosity is le than 1 centi poise
(nmPa.s.), the physical 15

Iz

Hsc/k\CH:,

H!

To a solution of (1R)-2-(1H-indol-3-yl)-1-(4-phenyl-1H-imidazol-2-yl)-1-ethanamine
hydrochloride (14g, 35mmol) in isopropanol (210mi) was added 1-tert-butoxycarbonyl-
4-piperidone (35g, 170mmol) and the mixture refluxed for about two hours. The solvent
5 was evaporated under reduced pressure. Water (150ml) was added to the residue
followed by 10% NaHCO, solution until neutral pH and extracted by ethyl acetate
(4x50ml). The combined organic extracts were washed with water (2x50ml) and dried
over MgSO,. The solvent was removed under reduced pressure to afford an oil which
solidified on addition of diisopropyl ether (150mi). The precipitate was collected by
10" filtration, washed with diisopropyl ether and dried to afford 13.5g of the desired product.

Melting point :118-120°C.

Example 1497
(3R)-3-(4-Phenyl-1H-imidazol-2-yl)-2,3,4,9-tetrahydro-spiro[1H-B-carboline-1,4'-

piperidine
iR
AN - N
DU
N
H
N/
15 H

A solution of  (3R)-3-(4-phenyl-1H-imidazol-2-yl)-2,3,4,9-tetrahydro-1’-(tert-_
butoxycarbonyl)-spiro[1H--carboline-1,4’-piperidine] (13.5g, 28mmol) in ethyl
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characteristics of the cured product that is obtained tend to deteriorate.

If the vi scosw £ eater than 10, 000 centi poise (nPa.s.), gg%ggg{gﬂg‘

and wor ki ng characterlstlcs of the resulting silicone bonding a
to deteriorat eacdfatar(poml)wﬁascmqimmlsbmhlmﬁc with dmeicasath asd teatedrens srBam of

include trinethylsilo r dr.ogenpol ysi | oxanes

Trimet hyl si | ox?'¥ grqﬂsﬁigle%asofn Frg.'\“?'n ?"érﬁ %ﬁéwent %}’&Pdﬁ‘gﬁgch{yfﬁﬂgress”m to
copol yners, di gidrayd Emdrszﬁens;mlueatmntvatmwb@d gdvmat \hmtep@d;lwswﬂnewm%ouected by
di et hyl hydr ogensi |l oxy- term pated dinethylsilo e- et hyl hydro ensi | oxane
copol ymer s, or GHAUSLIANE; WaRAfE YiBoASTSTS r%!’doﬁ'e”@@l-ft@ﬂ] %/ qf Brsalt was

units and § q | VY 100 | n
(CHerr] [er r] Sl@ér{v]grrt E? thﬁﬁhe%&a%gfﬁr%?) Ngflr@a% ! Qﬁ?ﬁdan??d;ﬁgen gqueas Ia[y]er was

units, or ganopextyanted)walmeﬁlybmatst(ﬁx@r@i The <(0@H|?Ie¢¢ Pldesia §x8iacisewere washed with
(CHerr])[err] %&%&éoﬁﬁ? &r?éd {I\ﬁaﬂ ﬁérgé r4n§' gaed’orgteﬁ'% ta?ford 10g of the desired

product. Melting point :>250°C.

Example 1498
10 (1R)-2-(1-Benzothiophen-3-yi)-1-(4-phenyl-1H-imidazol-2-yl)-1-ethanamine HC}

H,N N . HCI

HN._ —
\)\@

A solution of tert-butyl (1R)-2-(1-benzothiophen-3-yl})-1-(4-phenyl-1H-imidazol-2-y})
ethylcarbamate (4g, 9.5mmol) in 70mi of 1N HCI/AcOEt was warmed up to about 50°C
for one hour. The mixture was concentrated and diethyl ether (50mi) added. The
15 resulting white precipitate was collected by filtration and washed with diethyl ether to
afford the hydrochloride salt of the desired product (3g). Melting point :190-192°C
(3R)-3-(4-Phenyl-1H-imidazol-2-yi)-2,3,4,9-tetrahydro-1’-[N-(3-pyridinyl)carbothio
amide]spiro[1H-B-carboline-1,4’-piperidine]

(R
- N
| H
NH
N
H
L
NS
7
N



and SiJerr] units, organopol ysil oxanes forned by Substituting sone of

t he net hyl Ry the di met hyl pol y-si |l oxanes with al kyl gpetpsedher

t han met hyl gr-oups), phenyl groups or 3,3,3-trifluoropropyl roups, and
m xt ures consi® ingobtion wf IRInbt4ephenyiHdtimidageharybodPyis9-tek o-spiro[1H-B-

whi ch 15 such SRBBIERA4sresnanpL (T 385 TRy, 1 usnERERaRH . parbouRt AR
in conponent pyidyl f6thidcybae-(0aBeg.d1erhinel)y Themikfise iwascstieaniontabod) 30 min at
~ about 20°C and the resulting precipitate was collected by filiration and washed with
5 dichloromethane and diethyl ether to afford 0.38g of the desired product. Melting
point :234-236°C.
Example 1499

(3R)-1,1-Dibutyl-3-(4-phenyl-1H-imidazol-2-yl})-1,2,3,4-tetrahydro[1]benzothieno
[2,3-c] pyridine '

10
To a solution of (1R)-2-(1-benzothiophen-3-yl)-1-(4-phenyl-1H-imidazol-2-y1)-1-
ethanamine (1g, 2.5mmol) in n-butanol (20ml) was added 5-nonanone (2.2ml, 13mmol)
and the mixture refluxed overnight. The solvent was removed under reduced pressure.
To the residue was added water (15ml) followed by a 10% NaHCO; soiution until

15  neutral pH and extracted with ethyl acetate (3x20ml). The combined organic extracts
were washed with water (2x10mi), dried over MgSQO,, filtered. The solvent was
evaporated under reduced pressure to afford an oil which was purified by column
chromatography on silica gel using ethyl acetate/heptane 1:1 as eluent. After removing
the solvent, diisopropyl ether was added to the residue. The resulting white precipitate

20 was filtered off and washed with diisopropy! ether to afford 0.1g of the title product.
Melting point :198-200°C.

Example 1500
(3R)-1,1-Dibutyl-3-(4-phenyl-1H-imidazol-2-yl)-2,3,4,9-tetrahydro-1H-B-carboline

fumarate
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16 Is fromO0.3 to 20. In preferred enbodinents, the nolar ratio is from
0.5 to 10. If; ar ratiois less than 0.3:1 the resulting_silijcon
bondi ng agentuv(ﬁgﬁ?@%to be insufficient cured. If the nolar raflig"qség)/ues”
greater than 20:1, the physical properties g e resulting ecured product
tend to deteriorate. Component (O 3ts of at | east one netal

condensati on reaction catal yst wherein the g of the netal condensation
reaction catalyst is selected from

A mixture of (10g, 33mmol) of (1R)-2-(1H-indol-3-yl)-1-(4-phenyl-1H-imidazol-2-yl)-1-

ethanamine hydrochloride, n-butanol (150ml) and 5-nonanone (23.44g, 165mmol)

was refluxed for about 4 hours and then 10ml of n-butanol were removed using a Dean-

5  Stark apparatus. After refluxing for about a further 2 hours, the mixture was heated at

about 100°C overnight. The solvent was evaporated and the resulﬁng residue

partitioned between ethyl acetate (100ml) and 10% NaHCO, solution (50ml). After

decantation the organic layer was washed with 10% NaHCO, solution (50ml) and water

and dried over MgSO,. Evaporation of the solvent afforded a brown residue which was

10  purified by flash chromatography on silica gel (eluent: dichloromethane /ethylacetate

9:1). The pure fractions were collected and concentrated to give, after washing with

diisopropy! ether, 3.6g of the title compound as the free base. Melting point :160-162°C

The free base (1.3g, 3mmol) was dissolved in acetone (5ml). Fumaric acid

(448mg, 3mmol) was added. The mixture was warmed to about 50°C to obtain a

15  solution. On standing overnight, white crystals appeared. Diethyl ether (20ml) was

added and the dried compound (1.05g) was collected by filtration. Melting point :168-
170°C.

Example 1501
(3R)-3-(4-Phenyl-1H-imidazol-2-yl)-2,3,4,9-tetrahydro-spiro[{1H-B-carboline-1,1-

20 cycloheptyl]
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titanium zirconiumand alum num This conponent is a catalyst which is
used to prongigyedigecondensation reaction of the silicon-bondeg-piksvidsgra
groups in conponent (A). Exanples of conpounds which can be used as
conponent (C) include titanium condensation reacti catal ysts, such as
organo-titanic acid esters (such as tetrabutyl tig
titanate), and organo-titanium chel ate conpounds (sueh as
di i sopropoxybi s(acetyl acetate)titani um and
di i sopropoxybi s(et hyl acetoacetate) titaniunm; ziNTQni um condensation
reaction catalysts, such as organQ-zirconium es & (such as zirconium
tetrapropylate and zirconiumtety . ahd cﬁgano-zi rconi um chel at e
conmpounds (such as zirconi um di af Zj rcohum etra(acetyl acetonate),

To (0.75g, 2.5mmol) of (1R)-2-(1H-indol-3-yl)-1-(4-phenyl-1H-imidazol-2-yi)-1-
ethanamine was added 20ml of 1,2-dichloroethane, trifluoroacetic acid (2ml, 25mmol)
and cycloheptanone (560mg, 5Smmol). The mixture was refluxed for about 4 hours.
5  Further trifluoroacetic acid (1ml) and cycloheptanone (560mg) were added and reflux
was continued for about 4 hours. The solvent was removed under reduced pressure. To
the residue was added 20ml of ethyl acetate and 10% NaHCO, solution. After
decantation the organic layer was washed with water and dried over MgSO,.
Evaporation of the solvent afforded a residue which was purified by flash
10 chromatography on silica gel (eluent: heptane/ethyl acetate 3:7). The pure fractions
were collected and concentrated to give 80mg of the title compound. Melting point :208-
210°C.
Example 1502
(3R)-3-(4-Phenyl-1H-imidazol-2-yl)-2,3,4,9-tetrahydro-1’-[3-(4methyiphenyi)-1-
15 propionyl] spiro[1H-B-carboline-1,4’-piperidine]

l

=

CH,

To 20ml of anhydrous -tetrahydrofurane were added (192mg, 1mmol) of 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride and (0.14ml, 1mmol) of
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tribut oxyzirconi um acetyl acet onat e, di butoxyzirconium bis

(acetyl acetogate), .tributoxyzirconi um acetoacetate and di but oxyzi rconi
acet yl acet on&?eg%%“zto 17 XYEHuSSIN 2844

(et hyl acet oacgietty@mine alThai mixtore omate steed dar @bagtt it 6 rmimatheiny (IRY;-3-pd+phenyd-1H-

U oy oh Lo
?; ig?ggp?og;nl Q#U[T‘-,dgg},f{_@|)§£H,%fb.{%?ra%y8%-QHWo[{ H-BLd¥b 81 30 PR erithe) (383mg,

1mmol) and 3-(4-methylphenyl) propionic acid (164mg, tmmol) were added. The
reaction mixture was warmed to about 40°C and stirred overnight at this temperature.

5 | The solvent was removed under reduced pressure. The residue was partitioned
between ethyl acetate (20ml) and water (10ml). After decantation the organic layer was
washed with 10% NaHCO, solution, water and dried over MgSO,. Evaporation of the
solvent afforded a residue which was purified by flash chromatography on silica gel
(eluent: ethyl acetate/dichloromethane 1:1). The pure fractions were collected and

10  concentrated. The white solid obtained was washed with diethyl ether and collected by
filtration to give 100mg of the title compound. Melting point:180-182°C.

Example 1503
(3R)-3-(4-Phenyl-1H-imidazol-2-yi)-2,3,4,9-tetrahydro-1 ’-[N-(4-"-

trifluoromethyiphenyl)carboxamide]spiro{1H-B-carboline-1,4’-piperidine]

7 N

15
To a solution of (383mg, 1mmol) (3R)-3-(4-phenyl-1H-imidazol-2-yl)-2,3,4,9-
tetrahydro-spiro[1H-B-carboline-1,4’-piperidine] in dichloromethane was added
(187mg, 1mmol) of 4-trifluoromethyiphenyl isocyanate. The mixture was stirred for
about one hour and diluted with 20mi diethyl ether. The light cream precipitate was
20 collected by filtration, and washed with diethyl ether to give 140mg of the title product.
Melting point :222-224°C.
Example 1504
tert-Butyl (1R)-2-amino-1-(1H-indol-3-ylmethyl)-2-oxoethyicarbamate

42



alum numtri (sec-butyate) and nono(sec-butoxy)al um num dii sopropyl ate), and
or gano- al um msowwdaeteat e conmpounds (such as dii sopropoxyal um nuPCT/USS9/12874
(ethyl acetoacetate), alum numtris(ethylacetoacetate), alum num

bi s(et hyl acet oacet at o) nonoacet yl acet onate and al um*num tris

(acetyl acetonate)); and m xtures const®y '--.,fﬁ\:)é&cpr more of these netal
condensation reaction catalysts. ma unt of conponent (C) that
is added is 0.01. to 20 parts by ' N-prefdHably 0.1 to 5 parts by
wei ght) per 100 parts by wei ght of conponéght (A))=6f the anount of
conmponent (C) is less than 0.01 parts, the repulting silicone bonding
agent tends to show insufficient curing or irgjla\ired curing, and the

3 3
CH,

In a reactor under 200 psi of pressure was added (6.2g, 22mmol) of methyl (2R)-2-

[({tert-butoxycarbonyl)amino]-3-(1H-indol-3-yl)propanoate, and 120 ml of methanol

saturated with NH, The solution was stirred at about 85°C for about 24 hours. After

5 cooling, the solution was evaporated and the residue precipitated by the addition of

diisopropy! ether. Filtration gave 5.4g of the title product as a white powder. Melting
point :142-143°C, )
tert-Butyl (1R)-2-amino-1-(1 H-indol-3-ylmethyl)-2-thiooxoethylcari’)amate

NH,
\/\N/l NH
H o}

10  To a solution of (5g, 160mmol) of tert-butyl (1R}-2-amino-1-(1H-indol-3-ylmethyl)-2-
oxoethylcarbamate in 85ml of 1,2-dimethoxyethane was added 5.2g (62mmol) of
NaHCO, and then (7.3g, 32mmol} of P,S; over a period of about 45 min. The mixture
was stirred overnight and the solvent was evaporated. The residue was suspended in
ethyl acetate and washed with water, 10% NaHCO, solution and water. After drying

15 over MgSO, the organic layer was concentrated and the crude product precipitated by
addition of isopentane/diisopropyl ether 1:1. Filtration gave 4.3g of the title product as a
cream powder. MS :320.2 (MH") TLC: R, = 0.7 (CH,Cl,/MeOH 80 :10)

tert-Butyl (1R)-2-(1H-indol-3-yl)-1-(4-phenyl-1,3-thiazol-2-yi)ethylcarbamate
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adhesi ve properties of said bonding agent tend to be inferior. If the

anount adde

d‘é%%g% 20 parts,.the storage stability of the I’;PCSIUI!J '
silicone bonding agent tends to deteriorate. The hy rosﬁdg{igﬂton

reacti on catal yst.of conponent (D) is a catalys

an addition

conponent (A) and the silicon-bonded hydrogen ato
Exanpl es of catal ysts which can be used

10

15

ich is used to pronote
nyl groups in
conponent (B).

: e /4
reacti on between the silicon-bonded al

N
!
| T S
s HN
H o]
0
H:,c—*-—cn-l3
CH,

A mixture of (2.24g, 7mmol) of tert-butyl (1R)-2-amino-1-(1H-indol-3-y|methyl)-2¥
thiooxoethylcarbamate and (1.4g, 7mmol) of a-bromoacetophenone was heated until
complete melting (90°C) . The temperature was maintened at about 90°C for about 10
min and after cooling ethyl acetate (50ml) and water (25ml) were added. The organic
layer was decanted. washed with 10% NaHCO,; solution, water. dried o{./er MgSQO,.
Evaporation of the solvent afforded a residue which was purified by flash
chromatography on silica gel (eluent: dichloromethane/ethyl acetate 95:5). The pure
fractions were collected and concentrated to give 1.1g of the desired product as a
cream powder. MS :420.2 (MH") ; TLC: R;= 0.7 (SiO,; CH,CI/EtOAc 95 :5).
(1R)-2-(1H-Indol-3-yl})-1-(4-phenyl-1,3-thiazol-2-yl)-1-ethanamine hydrochloride

N\ N
n,()~s
R
| | . HC!
= NH,

Iz

To (1.2g, 2.85mmol) of tert-butyl (1R)-2-(1H-indol-3-yl)-1-(4-phenyl-1,3-thiazol-2-
yi)ethylcarbamate was added ethyl acetate (10ml) and 20mi of a 1N HCI solution in
ethyl acetate. The solution was stirred for about 2 hours at about 20°C foliowed by
about 2 hours at about 50°C. The crystals which formed on cooling were collected by
filtration and washed with diethyl ether to give 1g of the title product as an orange

powder. Meiting point: 170-172°C.
(3R)-1,1-Dibutyl-3-(4-phenyi-1,3-thiazol-2-yl)-2,3,4,9-tetrahydro-1H-B-carboline
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18 as conponent (D) include platinumtype catal ysts such as platinum
bl ack, plati nwossqapnrti ng powdered active carbon, platinum surPEtsdoNGs74

powdered silica,
acid, olefin conpl exes of platlnun1and al kenyl silo
pl ati num rhodi um catal ysts, palladium catal ysts,
t hernopl astic resins containing these catalysts, a
nore of these hydrosilylation reaction catal ystyg-
type catalysts and fine particles of thernnplasq\?

10

15

20

chl oropl atinic acid, alcohol sol utions of chl oroplatinic
R conpl exes of

particles of

m xtures of two or

In particul ar, platinum

esi ns

{

NH

Iz

H,C \_-CH,

To a solution of (1R)-2-(1H-indol-3-yl)-1-(4-phenyl-1,3-thiazol-2-yl)-1-ethanamine
hydrochloride (210mg, 0.59mmol) in n-butanol (15ml) was added 0.45ml (2.5mmol) of
5-nonanone. The mixture was heated under reflux for about two hours and then 5mi of
n-butanol was removed by Dean-Stark. Reflux was continued for about 3 hours. The
mixture was concentrated under reduced pressure and the residue partitioned between
15ml ethyl acetate and 15mi 10% NaHCO, solution. After decantation the Brganic layer
was washed with water and dried over MgSO,. Evaporation of the solvent afforded a
residue which was purified by flash chromatography on silica gel (eluent;
dichloromethane/ethyl acetate 97:3). The pure fractions were collected and
concentrated. The residue was dissolved in diethyl ether, and 1N HCI in ethyl acetate
was added. The hydrochloride was collected by filtration and washed with diethyl ether
to give 85mg of the title product as an orange powder. Melting point :134-136°C.

Preparation 1
Tert-butyl(1R)- 2 (1-benzothiophen-3-yl)-1-(4-phenyl-1H-imidazol-2-yl)ethyl

carbamate
S
/2
N7 —
H,C.__O \>\
HSC ~
cH, Onn N
—

To a solution of Boc-D-3-benzothienylalanine (5g, 15mmol) in absolute ethanol (60ml)
and water (20ml) was added cesium carbonate (2.4g, 7.5mmol) and the mixture stirred
for about two hours at about 20°C. The solvent was removed under reduced pressure
to afford a white powder which was dissolved in dimethyiformamide (100ml) and treated
with 2-bromoacetophenone (3g, 15mmol). After stirring overnight at about 20°C, the |
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containing platinumcatal ysts are especially desirable fromthe standpoint

of obtaini ng (wy@r@pee curability in the resulting silicone bgneingeaaent -
From t he standpoi-nt of obtaini ng an efficient cat al_ﬁlt ic action, 1t i

t Is
desi rabl e t hat SRIMRMWasCAGBRIHRT AeHeraduced Prassrts. chesegigHg was thgated with ethyi

silicone resin Y@86RNNEHdGthe HRSdiBtat@ ¢id bikainBai (BsBAX ' i
pol yester resi ﬁca%etﬁég goften?rﬁ; L;F(S)]iant of 5 tag Zéofepr+£§]ﬂlgﬁ§a[brf]g?vaggle%w'th

particl es haveetypagetate|andshe éitrgie was coneentimted yndgreeduced pressure to afierd a light
amount. 1 n cas gl Frig ol ARBRebRed 1F, R AR et ol sPeitld o
desirabl e that 300vemaiyomes added ahdltlys mixtsies réfixed dbr badt two hours. After cooling to
about 20°C, water (50ml) and ethyl acetate (100ml) were added. The organic layer
was decanted and washed with water (50mt), 10% NaHCO, solution (2x50ml), brine
(50ml) and dried over MgSO,. The solvent was evaporated under reduced pressure.
Isopentane (60mi) was added to the residue which was then filtered to afford 4g of the
10  title compond as a white powder. Melting point :116-120°C.
Preparation 2
Tert-butyl (1R)-1-(4,5-dimethyl-1,3-oxazol-2-yl)-2-(1 H-indol-3-yl)ethylcarbamat_e

CH,
)§(0H3
HN N

CH,

To a solution of Boc-D-TRP-OH (15g, 34mmol) in absolute ethanol (80ml) was added
15 cesium carbonate (5.5g, 17mmol). The mixture was stirred for about one hour at about
20°C and concentrated under reduced pressure to afford a white powder which was
dissolved in dimethylformamide (100ml) and treated with 3-bromo-2-butanone (3.56ml,
34mmol). After stirring for about two hours at about 20°C, the solvent was removed
under reduced pressure to afford a suspension which was treated with ethyl acetate.
20  The precipitate (CsBr) was filtered off and the filtrate evaporated to afford an oil which
was dissolved in xylene (400ml). Ammonium acetate (52g, 680mmol) was added and
the mixture was refluxed for about 45 min. After cooling to about 20°C, water (150mi)
and ethyl acetate (100ml) were added. After decantation the organic layer was washed
with water (100mi), NaHCO; 10% (2x100ml) and brine (100ml), dried over MgSO, and
25  the solvent evaporated under reduced pressure. The residue was ﬁuriﬁed by column
chromatography on silica gel using ethyl acetate/heptane 1:1 as eluent to afford 3g of

the desired product as a white powder. Melting point :138-140°C.
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the quantity of platinumatons in conponent (D) is from 0.01 to 1,000 ppm

(in weight unlwe})9/64;l201t|ve to the pCT,US”,nsJ;Q

resulting silicone b F |&P%va%e An_anount which is such.that the quantity
Joay

of platinumatons is

where a

10

15

20

25

{aples; gf camovgd%g',yétf?tgl s9me afi thgbeampaunds afethe

present invention that were synthesized and provide the HPLC retention time in minutes
and mass spectra results of each compound.

Mass spectra were acquired on a single quadrupole electrospray mass
spectrometer (Micromass, Platform model), 0.8 Da resoiution. A monthly calibration,

" between 80 and 1000 Da, is performed with sodium and rubidium iodide solution

isopropanol/water (1/1 Vol.).

HPLC retention times were acquired on an HPLC system: HP1 100 (Hewlett-
Packard) equipped with a photodiode array UV detector.

The HPLC conditions are as follows and the conditions used for each of the

following tables of compounds are indicated in the column heading.

Condition A ;
Solvent ; A : Water + 0.02% Trifluoroacetic acid
B : Acetonitrile

| T(min) A% B%

I

| 0 100 0
1 100 0 i
8 30 70

I 10 [ 30 70

Flow rate : 1.1 ml/min

Injection volume : 5 uL

Column : Uptisphere ODS 3um 33*4.6 mm i.d.
Temp. : 40°C

Wavelength: 220 nm

Condition A was employed for the HPLC analysis of the compounds in the
Tables of Compounds of Formulas 2, 3 and 4.

47



pl ati numtype catalyst is used as conponent (D), if the anount of
conponent (D)wbligjad2d added is less than 0.01 ppm the resultijg '9%1'15:8%1e
bondi ng agent tends to show insufficient curing. If the anount "adde
exceeds 1,000 CppditiamBre is no great effect on curability, and the

ext er nal appeaéﬁ@‘éﬁt of .tt'-\ﬁ. VWiePd P8P HGhud BRI laig det eri orat e. . A
silicone conposition whi & Ac%uﬁ\lﬁmea I'e TOr use I'n the silicone optical
menory el ement bondipg—agert—ot the—presert—Aventi on can be prepared by
uni formy T(min) A% ! B%
' 0 100 0
1 100 0
8 30 70
10 30 70
5 Flow rate : 1.1 ml/min

Injection volume : 5 uL

Column : Uptisphere ODS 3um 33*4.6 mm i.d
Temp. : 40°C

Wavelength: 220 nm

10
Condition B was employed for the HPLC analysis of the compounds in the Table
of Compounds of Formula 1.
Condition C :
Solvent : A : Water + 0.04% Trifluoroacetic acid
15 B : Acetonitrile
T(min) A% B%
0 90 10 .
1 90 E 10
.8 0 100
i
10 0 100
Flow rate : 1.1 mli/min
Injection volume : 5 uL
20 Column : Uptisphere ODS 3um 33*4.6 mm i.d

Temp. : 40 °C
Wavelength: 250 nm

Condition C was employed for the HPLC analysis of the compounds in the Table

25  of Compounds of Formula 5.
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m xi ng conponents (A) through (D).

partial |y hydrphygegasondensat es of
addition reaction- inhibiting agents,

Furt her nore,

al koxysi | anes or

al koxysi | anes, inorganic bichrhR0§12874
non-reacti ve organopol ysi | oxanes,

organi ¢ solfvents, Tlane retarding agents, heat resrstance ennangi ng
agents, plgsticizers, thixotropic agenys, adhesion pronoting agents
and/or antij-mldew agents, may al so he ed to the conposition as |ong
as the addition of such agents does t interfere with the object of the
present inyJention. From the st \NEOi”tS of ease of mximg with the
/IkH
N
Z =N
FORMULA 1 H
Analyses
R2 R3 Rt (min) | (M+H)+
», AN A
1 ° »
HN"\b_d:::P 46 4933
Qo™
2 &:j/ S R gl 51 | 5533
—  —
. ~ -
i
3 K 49 506.4
. -
* /N \ /\/ LY
4 ™ HN - * 5.0 471.3
- I/ /\/ a
S > oA~NC- * 47 4934
7\ NH. _ R
6 N= . 47 4713
7 ) AN A .
HN’\/@*OH 5.8 500.3
— AN -~ N
\/ |
8 72 5743
.. HN
9 > NN 47 | 4774
) |
N7 A
10 v AN ~ 44 520.4
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silicone bondi ng agent and inprovenent of adhesion and storage stability,
It is desir t he
al koxysi | an:@‘ﬁ%{’% 0oxysi | anes expressed by the follow ng gen}’e&lgps%%lrzmﬂ a

(2):
o)
N
S NH
(I&H
™
[ "R3
N
H
FORMULA 1
Analyses
R2 R3 Rt(min) | (M+H)+
- |/\N/ /\/ A
10 ~ A~ N * 44 520.4
11 > — - 48 519.3
HN/\’N\)O O . . _,
N NH P
12 kk,ﬂ\v,ﬁi::yz . r/\j 53 579.4
N
-\ V4l -
$ '
13 NH [::j 5.1 532.4
N -~
14 N 4 52 | 4973
- ~ 74 kA . .
) O
/’ .
. i PN
15 ~ ~_N_- kvj 49 519.4
7\ NH -’
\ - .
16 S~ [:j 49 497.3
17 > -
— 6.0 526.3
HN’\/\//)’OH O -
- -
! O
18 ' 7.4 600.4
_ HN
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Rl err]Si
sel ected fr
groups and
hydr ocar bon
nonoval ent

propyl, but
cycl oal kyl

such as

(ORerr]) [err] (2) In the above fornmula, Rerr] is
omyBRs¥akent hydrocarbon groups, epoxy-functional @cgaNes/12874
acrylic-functional organic groups. Exanples of nonoval ent
groups which can be used include substituted or unsubpstituted
hydr ocar bon groups, e. g., al&yl groups, such as nethyl, ethyl,
yl, pentyl, hexyl, heptyl, o Rz nonyl, decyl and octadecyl;
yroups, such as cyclopentyl™and cycl ohexyl; al kenyl gfoups,
Ne NH
NH
Ny,
r R3
“N
FORMULA 1
Analyses
R2 R3 Rt (min) | (M+H)+
19 > c:) [::] " 49 503.4
HN"NCN
: N - ,
20 NS [::] 46 | 5464 |
N
x| ~ d\7J\NO 50:49| 5883
] 2
HN’\,N\/P _0
ol
22 NH P 54:53 | 648.3
Q\/U . g e
rd
-\ Vi .
O bl
¢
! Z .
23 N ‘7; NO, 52:51| 601.3
" e
24 | _— NS Q\NOZ 54:53| 5662
. v ’
5 |, ' [:;]\NO 5.05:4.97] 588.3
S AN o ?
7
. »*
2 @\,NH .. ©\N02 51;50| 5662
N= _0
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vinyl and allyl; aryl groups, such as phenyl, tolyl,- xylyl and naphthyl;
aral kyl grou as benzyl, phenethyl and phenyl propyl;

hal ogenat ed gﬁ%ﬁﬂ%roups, such as 3-chl oropropyl and. 3, 3, 3- Wrms99/12874
trifluorofgropyl. Exanples of the epoxy-functional organic grouqs whi ch can
be used include oxiranylal kyl groups, guch as 4-oxiranyl butyl of
8-oxiranyljoctyl; glycidoxyal kyl groups >gsch as 3-gl yci doxypropyl and 4-

gl yci doxyhutyl ; and 2-(3, 4-epoxycyclo yl) vi nyl groups. Furthernore,

53¢

exanpl es gf the abovenenti oned acryhklﬁjunctional organi ¢ grojups include
3-
NH
N
R3
N
H
FORMULA 1
Analyses
R2 R3 Rt (min) | (M+H)+

7 | @No 62:6.1 | 595.3
HN’\VJC:>HOH o 2

28 -

74 6€9.3

28 . @NOZ, 5.05;4.95 5723
pre]

v
e
30 . N [:;]\NOZ 47 615.3
> /\/N\) _0
31 > — [:j\wox/’~, 5.0 557.3
HN’\,N\/,O
w o |COL
32 [:j\/{:j/ N O o, 54 | 617.4
—  —
N-N

33 KR ©\/ 52 570.3
. NH O o .
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acryl oxypropyl

groups) 3-net hacryl oxypr opyl

and 4-

" met hacryl oxybut yl .

In

t he above fongylegesdzberr] indicates an al kyl group or an al k@p¢ygddédhsrs
group. Exanpl es of 21 graups I ch
can be used include al kyl groups, such as nethyl, ethyl, propyl, butyl,
pentyl, hexyl, heptyl, 0
R2
S
Ny NH
NH
M
B R3
Z N
H
FORMULA 1
Analyses
R2 R3 Rt (min) | (M+H)+
38 e o N ) ©\,0\/-~ . 5.4 535.3
HN  \o
Qe
35 |* ! A0 o 51 | 5574
NN
[ )
36 @\/NH - . A0 o . 5.1 535.3
N\
> ©\,O\/
37 HN’\/@*OH ., 6.2 564.3
38 B 75 638.4
. = BN A0 o
I =
39 > A0 < 5.1 541.3
HNNCN_ )
. (\N/ l : oL
40 .~ ) <, 48 584.4
» O v
4 r N 47 557.3
HN/\,N\/P (O‘I/
42 U . EC 5.1 617.3
o]
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octyl, nonyl,
nmet hoxyet hyl -
especially

decyl and octadecyl; and al koxyal kyl groups, such as
et hy met hoxypropyl and net hoxybutyl . I\/bt
59&3@6 In the above formula, ais O, 1 or 2, aﬁ%{mgﬁmsu

preferably From t he standpol nt of obtaining 1nproved adhesi on and
storage stability in the resulting siligone bonding agent, an allkoxysil ane
in which Rerr] in the above fornul a is?sgdret hyl group, R err] ils a nethyl
group and 4 is 1, i. e., nethyltrineth silane, is especially desirable.
Exanpl es of| such al koxysil anes (or partma Iy hydr ol yzed condensatles of the
sane) inclyde al koxysil anes such as
NH
X"
sags
N
H
FORMULA 1
Analyses
R2 R3 Rt (min) | (M+H)+
— -
N-N
3 . 4.9 570.3
. NH NN
(O L
a4 "~ o~ O™ 7 ’ 50 | 5353
BN A/ <OJL&y
« ( v '
(o]
45 ~ ~_No- Y : 48 557.3
7 \ NH o) v ’
46 {;;DL~/ . ( 4.8 535.2
0
a7 > 0N 7 58 | 564.3
N or CT ) : :
=
48 . 7.2 638.3
L 4 O v
4
o]
49 > — o v 47 541.3
4
HNNC N o
'} F N
. 50 \/© 0 - 63 | 5702
€
F o]
51 N s @ v 5.0 559.3
o}
HN’\’N\/’, ~s




t et ramet hoxysi | ane,

met hyl t ri netwexygidzane,
vinyl trinmethoxy=ssilane

t et raet hoxy-sil ane,
nmet hyl tri et hoxysi | ane,
phenyltrinet hoxysil ane

met hyl cel | osol ve ortho-silicate,
et hyl tri met hoxpesin&a2874

met hyl t ri et hoxyet hoxysi | ane,

di phenyl di
oxi ranyl by
gl yci doxyp
epoxycycl g
al koxysi |l a
nmet hacryl o

met hoxysi | ane; epoxy-function
tyltrinmethoxysil ane, 8- |
ropyl tri met hoxysil ane and 2-( 3.4-

hexyl ) et hyl tri met hoxysi | ane; Nang, acrylic-

xybut yl tri met hoxysil ane; as I
R3
N

di met hyl di et hoxysi | ane and
al koxysi | anes such as
ryl octyl tri met hoxysi | ahe,

functi onal

1 -
3-

nes such as 3-net hacryl oxypr *F trimet hoxysilane apd 4-
as

H
FORMULA 1
Analyses
R2 R3 Rt(min) | (M+H)+
/\/NH v ‘
52 [::]\v,ﬁ . 54 | 6193
. " i)
— —
N-N
53 R P . 52 572.3
* ] H
<A
N 4
54 |* < R i 5.4 537.3
HN - \S -
( -
55 * = 5.1 559.3
> A~No- \S |/
/ P v
56 (i:>g\/NH - 5.1 537.3
N= g
57 > 4 6.1 566.3
o | O e
S
58 ~ . 75 | 6403
- 0
~s
- - *
59 \HN {::5 /[::] 50 | 5433
NN ~s
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22
two or

adhesi on a
i nventi on,

nor e
condensat es

‘g'#)fgé/?{éggt types of such al koxysilanes or parti al
ysil anes. Fromthe standpoint of obtainin

A0 storage stabll1ty In the siI1cone bonding agent- of |
it is desirable 0
>§R2
-
NS NH
NH
™
o R3
ZH
FORMULA 1
Analyses
R2 R3 Rt (min) | (M+H)+
1 F .
60 \/(j ~ v 6.6 572.2
E \S P
- \S /\
61 > ' ! 45 | 5113
HN O '
S
& NH 8T
62 \vl\/{:j/ s ' 5.0 571.3
—  —
N-N
63" N S8 4.7 5243
. 1
N
84 "< 0\ ! 49 | 4893
e/
65 | __N_- ! 46 511.3
66 {;:>~,/N” - . ! 45 4893
L] \S /\
» ) .
67 HN‘\¥—<::>—OH ! 57 518.3

56

~partially hydrol yzed condensates of such al koxysil anes and m xtures of

i

he present



that tHe anount of such al koxysilanes (or partially hydrol yzed condensates

of the/sane)

adgedosm2b he

conposition be in the range of 0.1 to pi®r/0899k19874

by weifght per_10Q parts by weight of conponent (A) Eurt her nore,
t he ditionjreaction inhibiting agents are used in order to adjust the
curigg time of the silicone bonding agen® of the present inventiagn.
Exanpl es of $uch agents include acetylen conpounds such as
3-ngt hyl - 1-byit yn-3-0l, 3, 5-di net hyl - 1- hexyn-3-ol and
3- phenyl - 2-bdit yn- 3-0l ; "enyne" conmpoun gguch as 3-nethyl - 3- pentjen- 1-yne
ang 3,5- difethyl -3-hexen-1-yne; cycl oal | si | oxanes, such as
1,8,5 7-tetranmethyl-1,3,5,7- tetravinyl gycl'otetrasil oxane and
1,/3,5, 7-tetranet hyl - R3
H
FORMULA 1
Analyses
R2 R3 Rt(min) | (M+H)+
68 SsN 7.4 592.3
. .-HN v
. S8
69 > ! 46 495.3
) :
) F \S’\
70 jﬁj Y 62 | 5243
F *
L3 \ 4
71 N lr\ 4.1 614.4
HN'\,NK\O \N/\/\O/\/
N/ 1
== s
= '/\/NH
72 O/,\/N\) . \N/\/\O’"\) 45 | 6744
i
-
N-N
73 N O v 43 627.4
- \hll/\/\o
74 Lo M3 - @ 44 | 5923
" HN _ N/\/\O
]
v
7% |- d @ 4.2 614.4
|




1, 3,5, 7-tetrahexenyl cycl ot etrasi | oxane;

benzotri azol e. _The ampount of such

with the d
i nventi on.
t he

and triazole- conpounds such as
addition reaction inhibiti
added to the‘vgaﬂﬁﬁg?tion may be appropriately adjusted in acc

ng agents
PLTI98/13874

Sired curing tinme of the silicone bonding agent of the present

ation in

However, fromthe standpoint pf avoiding any deterior
' R2
-
Ne N
NH
N
R3
N
H
FORMULA 1
Analyses
R2 R3 Rt (min) { (M+H)+
v
76 @\/NH- R - O a2 | 5923
N= '}1/\/\0
- N [ 4
77 > - | 4.9 621.4
HN’\/@—OH lTI’\/\O
78 6.1 695.4
- = v
79 ~ i~ L 4.2 508.4
HN NN, ) N o
i F ~ 7
80 AN - | P 5.3 627.3
| N0
F |

58



23 physi cal properties of the resulting cured product, it is desirable
that said anowpdodgssed) t he range of 0.001 to 5 parts by wei ght pefrad$d9/i2s74

parts by weight of conponent (A) The inorganic fillers are
conponents that are used in order to in@rO\ﬁg t he physi cal characteri stics
of the ~curgd product that is obtained guring the silicong bondi ng
agent of the present invention. Exanpl of such fillers inglude inorganic
fillers such as finely powdered dry-prgQcess silica, finely powdered wet-
process silica, finely powdered quartz, /fithely powdered cal ¢i um carbonate,
finely powdered titani um di oxi de, fihehy powdered di at onacedgus earth,
finely powdered al um num oxi de, [ﬁj{e&y—ipowdered al um num hydr oxi de,
N~ R3
H
FORMULA 2
Analysis
R2 R3 Rt (min)] (M+H)+
7 TN 48 | 4884
o TNy
= 46 | 4744
2 ‘s~ el
TN
3 <N if\l 52 | 552.4
\A/O\/'
SN
d L/N | ~7
4 o, 52:5.1| 583.3
0
5 I <0 o 48 | 5523
2 .
/\/\E\\/N
6 = 57 | 564.4
TN
LS e e
7 k]/ 49 | 5384
.0
SNTSNTY
8 Q 49 | 5384
0
TN
s
9 53 | 586.2
Br '
o~ TN
10 (S 50 | 5144
NN
m L/N ~g~.~ 47 | 506.4
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finely powdered zinc oxide or finely powdered zinc ca
boeddbsPar ed by surface-

I norganic fi

9

or ganoal koxys

alles

treating the |norgan|c§%w

e,

such as nethyltrinmethoxysilane, o

rbonate, and

r ganohal 0Si

di si |l azane,

or

use in the

as trinmet HyrchrorosiT ane, organosilanesosuch as hexanet hy
sil oxane dl i goners such as hydr oxy- t el 4ft ed di met hyl si | pxane ol i gorers,
hydr oxy- term nat ed net hyl phenyl si | ank ol i goners, or hydroxy-
t erm nat edl et hyl vi nyl si | oxane ol igo ; It is desirable that
t he abovengentioned silicone conposi t Fert whi ch is suitablejfor
silicone bondi ng agent of the pres M_jnvention be storedlas a
N R3
H
FORMULA 2
Analysis
R2 R3 Rt (min)] (M+H)+
/\/\N’\\ \/r
12 <N P 51 | 5533
O,N
o~ TN
13 N /[::]/’ 52 | 5543
™~
S
o TN
14 s~/ - jE:T/ 45 | 551.4
N
|
TN
-
15 50 | 5224
16 ”\”/\{:y P 519 | 5024
-~
17 < ) 49 | 485.4
~ N AT
4
18 o 46 | 4714
' N el
=
19 \l [ 53 | 5494
g N A0
7
. d
20 |~ N NO, 53:5.2 580.3
_0
4
21 < ) {’,‘\/’ 49 | 5493
e N 0~
]
22 | NNy 58 | 561.4
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24  two-liquid conposition consisting of a conposition (1) which conprises
component s (@Wo @d4doD) and whi ch does
and a conposition

not contain conponents payaR9shisR) .
(11) which conprises conponents (a) and (B) '

and whi ch

does not ﬁEnt ain conmponents (C) and (D), Copponent (b) may pe contained in

either co
i nvention

osition (I') or (I1). Al thaqugh,tte conmposition o
ey al so be stored as a singleHdliquid type conposition,
N
}-NH
S NH
Z N R3
FORMULA 2
Analysis
R2 R3 Rt (min)| (M+H)+
“ l P
23 o N Q 49 | 5354
_O
4
24 | SN Cf; 49 | 5354
[
L g
25 |, N @ 53 | 5832
Br
“
26 o 51 | 5114
e N
—
27 . 48 | 503.4
e N \S/\/
28 ] /[::]'/' 51 | 550.3
e N O,N '
4
29 s 52 | s51.
g N ~ /©/' 3
s
L
0 |~y \N/©/ 46 | 548.4
|
4
1 |- N 51 | 519.4
]
32 N ' 51 | 499.4
g N P
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storage stability of the conposition of the present

when sai d c%%imt“'

descri bed above:-

nis stored as

-invention is better
a two-liquid type conposition as

urthernore, problens such as a drop in curaB?T’Ptsgp’Qﬁy

adhesi ve groperties during storage, can be avol ded. By allow ng the
silicone Honding agent of the to stand aR2 room tenperaturle, or by heating
sai d bondijng agent, it is possible ¢ur e sai d bondi ng ajgent by nmeans
of an addijti on reaction and a condensgtsyon reaction, and fthus to
manuf act urje an optical nenory el emeng-Nthi ch is formed by jpondi ng toget her
a substr atje .
NH
\
N RS
H
FORMULA 2
Analysis
R2 R3 Rt (min)| (M+H)+
NN
33 Lo ~~ 48 | 507.4
34 46 | 4934
K/O PV
N
35 /\o ©\/ 52 | 5714
o
/\/\l\(/\ -
o}
36 @NO, 5.2:5.1 602.4
0
TN
37 ()o (O 49 | 5714
/\/\N/\
38 o 57 | 583.4
N ®
39 ~ 49 | 557.4
e
40 o @ 49 | 557.4
o}
|
41 o © 53 | 6053
Br
42 L_0O 50 | 5334
43
L_o NN 47 | 5254
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whi ch jlas a recording | ayer on one.side and a substrate
e a recovglyoxgasdmyer on one
is  “bonding agent
-formgonfiguration or a resin-formy c¢gnfiguration, et
rubbgr-formgonfiguration is
h nmakes

conff{guratio

nalii

nay. he a gpl -formconfi gurati

whi ch may or
side. The configuration of thecgnis9sli2874

may

n, a

especi al |
It possible to nai

girable,
t aifn good adhesion e

si nce sucl

C. A
ha
yen when the

N
M NH
I\ N NH
Z~N R3
H
FORMULA 2
Analysis
R2 R3 Rt (min)] (M+H)+
TN =
44 | 51 | 5724
0 O,N ¥
NN
|
45 L_o - 52 | 5734
[
46 O ~ P 46 | 5704
I
47 o 50 | 541.4
/\/\N
48 '\//\'o' 51 | 5214
/\/\/
' S
49 B ~—~ 48 | 4714
TN
50 [ .
QN o~ 46 | 4574
~»
51 [ _N ©\/ 52 | 5354
o~
I R
5 ZN _
NO, 5.2:51] 566.3
_0
‘/\'/\l o
53 LN 4 48 | 5353
0
()
54 #N ' 57 | s47.4
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25 opti cal rrermry el enent is subjected to shock or- vibration. The

opti cal mem é q nt of the present invention is an optical §!9{
! L?(éf? %@ ! | . (ﬁ) o9ag7a

optical card a video disk, conpact disk, read-only type

or rewitgbre disk nmenory. This optlcag menory el ement cohprises a
substrate A which has a recording Iayer'onﬁzone side, and a|substrate A
whi ch may pr may not have lﬁ/\H
~
N !
}—NH
I/"'\NH
Ky 7/
Z~N R3
H
FORMULA 2
Analysis
R2 R3 Rt (min)| (M+H)+
) o~
55 g 2 49 | 5213
I
e
N
L N N
56 d /'Q 49 | 5214
' ~ (\/
57 2N AN 52 | 569.2
Br
58 ’/\T[::L [:::]/;’ 50 | 497.4
| R
59 _N e~ 47 | 4893
X “/'\I/r
60 P o 51 | 536.3
=N o N/\/
M /\l/'
51 LéN \S/;\/. 52 | 537.3
62 2N SN 46 | 534.4
@ o
63 N _ 50 | 505.4
i
=
64 LN PO 51 | 4854
65 . 48 | 4795
k NN
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a recoyding |

ayer on one side,

are bonded together by neans of a silicone

bondi Hg agent Ryohogsgxanple, in the case of an optical disk, spbghisss/frsi
consifsts of an assenbly in whi | >d on one
side/of a transparent resin layer 1, and @ rq{lectlve filmlayer 3 is
forped on the|l outside of said recordlngwr/a In this case, the
substrate A' which is bonded together thhe substrate A may be a
suldstrate sifnlar to said.substrate A mr may consi st of a ftlransparent
rebin layer 1| alone, or of an opaque resiiMayer (in Figure 1] a substrate
I i which a regording
oL
Kvﬁ\ﬁ R3
FORMULA 2
Analysis
R2 R3 Rt (min)] (M+H)+
66 \§ 47 | 4654
AN
_ 67 § ©\,o\/ 53 | 5434
]
68 N ~7 o, 52:53| 5744
0
69 S 53‘7’Q§’/' 49 | 5434
N oA ' :
70 N 58 | 5555
: !
71 N Z 50 | 5295
! -0
:: \’/\l;l/\ @/f
; 72 ~ .
: o 50 | 529.4
i I
73 . 53 | 577.3
Br
74 L 51 | 5065
\/\N/\
75 K NN 48 497.4
76
K O,N P 52 | 544.4

65



|l ayer 2 is formed on one side of a transparent resin: | ayer 1, and a
reflective fi'$5£§éﬁ@ 3 is forned on the outside of said recording | ayer
I

2, is shown f e as substrate A'). The t r an8pHVERVIZBE|
| ayer 1 corfStstrs of a pol'ycarbonaie resin or an acrylic gesin.
Fur t her nor g, the recording layer 2 isiyheRprincipal part @sed for
N
H
'
L
N R3 -
H
FORMULA 2
Analysis
R2 R3 Rt (min)}{ (M+H)+
7 | L . O/ 53 | s45.4
3
78 L “N 47 | 5425
!
79 \ 51 | 5135
80 52 | 4935
\ NN
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26 the optical recording and pl ayback of information-in the optical
menory el ement resent invention. For exanple, this record]

2 conprises a n@{oasf)m%zrﬁ metal alloy such as Te or Ti, a netal oxidé(;e! 81%9???9%753
Tederr]Sbq efr], a thin filmof an organgre dye, a thin fillmof a silver
sialt, or a phptochromic thin film The me{lective filmlay¢r 3 consists of
a

nmetal such ps gold or alum nulm\\_eINN In the optig¢al nenory
el enent of the present i nventiiga ! Bi | i cone bondi ng agent B which is
used to bond|together substrates %\ d A conprises a
: FORMULA 3
Analyses
R1 R2 Rt (min) {M+H]+
NO,
A Cl
! 1 S s Y
6.7 470.1
NO,
S
2 (Sifi _ S
N '
6.4 436.1
CN

2\%
o

6.2 416.1
O/
S N
4 Z i
N
o]
~ 6.4 451.2
0
) o]
5 S
P
6.3 4351
. 07
(') i
6 S N
Z L~
6.4 451.2
F
7 S X
= i i
6.3 409.1
i !
A
64 464.2
(S) N\/

55:563 462.2

i 10 .

2

\_¥
_/

5)

6.9 460.2
A\ .

\ ) 67



silicone conposition mhich I's cured by an addition

° 2 o‘&ﬁ%ékfﬁﬁ n of

t he present

condensat i
silicone

conpri ses
substrate

bonded t ogdg
conposi tion

reacti on.
whi ch can
i ncl ude br

S

desi rabl e

‘reaction and a

that this silicone CO”BE%MS%Q/SZBQ? a

t he type descri bed above.

ry el ement

n one side are

a silicone

a condensati on

| es of nethods
sai d substrates

rnventiron for manuf act urigdag an optical ne
8 substrate which has a reg ding |l ayer.on one side and a
vhich may or nay not ecording | ayer
ther via a S|I|cod'mg-| agent conpri sing
which is cured by ahn gedition reaction and
TORMIBASUDSt rates are as descrihed ahoy
bHe used|to apply the silicone bondi ngAnsysgsnt t
ush coafing,Rispra R2 Rt(min) | [M+H}+
0 | /S
4 ©/N\/\/
74:72 | 5183
= |0 | O
6.4 405.2
13 (8) /\/@
6,7.66 | 419.2
14 ) ’/E:j
65;64 | 395.2
e 66 385.2
hd 6.9 399.2
e 6.2 369.2
—= 6.5:64 | 3852
(8) S .-
19
e >rSs
6.9 435.1
o}
SN CERT e
© 6.9 477.2
NO,
SR es
6.7 470.1
NO, '
< |20 | S
: 6.3 436.1

68



coat i ng,
From t he vod
is desirable that the thickness of

27
it

agent that |s applied to the substrategibe from1l to 1, (
>
{1 N
PN NH H
H R2
FORMULA 3
Analyses
R1 R2 Rt (min) [M+H}+
CN
|20 0
6.2 416.2
pe !
12N
6.4 451.2
—Q
s | W0 e
~
6.2 435.2
o/
R I
= | 20| 5
6.4 451.2
F
e
6.3 409.2
| ;
e
6.4 464.2
RV 4
29 (‘)/E)j Pl N\/
’/I/
55:53 | 4622
; (>
6.9 460.2
0| /L
3 E::rN\/N;/
74:72 | 5183
= 20 O
' 6.4 405.2
6.7:66 | 419.2

spi n coating,

cal endering and knife coating.-

éfasy Nt of achieving efficient bonding of the )

69
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t he coating of the silicoﬁg&%

kR,



m cromet ers.

an opti cal

to bond tog

The net hod of the present
silicone bondi ng agent which |s used

n%ﬁg ment conprises a
et her- ?ﬁgfsubstrates consisting of a silicone conpog?Ppgw 1281 ch

i nventi on for

I's cured by
desirabl e t
type descri

t enper at ur ¢

substrat es;

bed above.
results in the

an addition reaction and agicondensation reg
hat this silicone conpositN-qn be a silicone g
he bondi ng agent
i an of thernmal
accordingly, it is die Jable that the

stres

manuf act uri ng

ction. It is
onposition of the
to a high

s in the

FORMULAS
Analyses
R1 R2 Rt (min) [M+H]+
RS
[0 o
o
6.5:64 385.2
. | mC
M
6.6 385.2
- | o0
A e Ve
6.9 399.2
s | @0
W
6.2 369.2
% (T)/Q —
65:6.4 385.2
0 |
39 o
7S
6.9 435.1
0]
o | 20y
0 6.9 477.2
NO,
Cl
41 (S) /©
»
6.6 450.1
NO
(S) t’
42 s
6.3 416.2
) CN
o
6,1 6.0_ 386.2
-~
(S) 0
~
44
e
ON
6.1 431.2
—C
(S) -0
45 -
6.1 415.2
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bondi ng agent be cured at a tenperature ranging from’

50[err]C
25[err] C

roomtenperature to

w0 99/64420 Al |l viscosity val uues are val ues neasur esbBises/12874

289
R1
!;l 3
N
1 = | NHI':}
NY
H Rz
FORMULA 3
Analyses
R1 R2 Rt (min) [M+H)+
-
(S) p 9
48 ~ O\@
6.1 431.2
F
(8)
47 e
6.24,6,17 389.2
| i
(S) o} N
48 s ‘D’
5.6 4442
() ¢
49 e ’/@,N\/
5.1:5.0 4423
o
50 e /@z”
6.4 440.2
(S)
e
51 N
| X N
l =
6.8 498.3
(S)
%2 ~ \/©
6.1 385.2
(8)
53 e /\/@
6.5 389.2
(S)
54 o )/Q
6,2:6,3 3752
55 )
re AN
6.2 365.3
56 {(S)
» NN
6.6 379.3
57 (S)
5.8 349.2
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Practi cal

BET specific yvbybdaase area of 200 nferr]/ g which had been

Exanmple 1

10 parts by weight of dry-process silica with a

surface-treated

with hexanethyl disilazane was uniformy mixed with 100 parts byCh@SgHI28% a

trimet hoxygil oxy- term nated di nmet hyl pahysil oxane (Vi scg
centipoisel (nPa.s.), used as conponemnt N(A) (a)). Afterwar

psi ty: 25,000

d,-1 part by weight

75 wt % viscosity:

I and uniformy

of nethyltyinmethoxysilane arg ¥ wei ght of a
trimethylsjloxy-term nated 8H Hoxane- et hyl hydr ogensi | oxane
copol ymer (content of silicon-bBnggd hydrogen atons = O,
5 centi poi g& —~S-
m xed, thus—pradiicing conposition (1) Analyses
R1 R2 Rt(min) | [M+H}+
58 (8)
e —<_
6.2 365.3
(8) S..~
59 o X s
6.8 415.1
o}
o0 | AL
° 6.8 457.2
NO,
61 (R) /@c‘
Iy
6.6 450.1
(R) NO,
62 /\( /@
6.3 416.2
63 /\(
6,0:6.1 | 396.2
(R) o~
oY ¢
64 |
P
O\
6.1 431.2
(R) —Q
65 /k O@
-~
6.1 415.2
(R) , 07
6.1 431.2
(R) F
| T O
623:6.17| 389.2
(R) | |
“ | K ot
57 444.3
(R '
69 /\( DN\/
50:51 | 4423

72



Meanwhi |l e, 10 parts by weight of dry-process silica wwth a BET specific

surface area Qfoeffhssd €rrl/ g which had been surface-treated W pBrysoos12874
hexanet hyl di sﬁ%ggne was uniformy mixed with 100 parts by weight of a

di met hyl vi nyl si | oxy-term nated di net hyRpol ysi | oxane (coptent" of
silicon-bonded vinyl groups = 0.14 wN viscosity: 10,000 centi poi se
(nmPa.s.), uped as conponent (| > terward, 0.5 paftts by weight of
di i sopropoxy- bis(ethyl acet k H¥tani um (used as conponent (C)) and
an isopropy| al cohol solution ofHclghoroplatinic acid (if which the anount
of chl or opl AERUYASac|
Analyses
R1 R2 Rt(min) | [M+H]+
O
70 /\< /@/N
6.4 440.2
(R)
A S
71 ©,N\/\/
6.8 498.3
(R)
72
)2 e
k ™ 6.1 385.2
73
~
\< 6.5 399.2
(R
74
-
\< e 6.2 365.3
(R
75
»
k e 6.6 379.3
(R)
76
<
k ™~ 5.8 349.2
(R}
77
e
\( — 6.2 365.3
(R) s,
no | O >
6.8 415.1
(R) Q
s /\( /k/[jo}
6.8 457.2

73



29 was adjusted so that the anmount of platinum net.al
units relative to the abovenenti oned dinethyl pol ysil oxane;

as conponent

was 50 ppmin wei ght
this was used

4% e added and uniforny nixed, t hus produciR{g/USe9/12874

conpositi
anount of

(1)

The—tot=at

| [ ']l T N
N/YNHH
H R2

allv [lll

of—TonmposTti

conposition (I1) were m xeqs,/>t hus produci ng
. 4

FORMULA 4
Analyses
R1 R2 Rt(min) | [M+H]+
rd
(S) N ?
1 /@ /@ 6.2 4512
”~
(S) O o )
2 /I P 2 /\© 6.4 496.3
(S) o NO,
3 /© D/ 6.3 466.3
(S) | 2x-On | EX
4 ! 6.1 421.3
»NF NP
(S} Cro\
5 - 7.0 477.4
(S) o. S—
o | JoI 65 | 473
(s)I -0~ Br
7 A /@ 6.5 499.2
(S) O« | |
8 ' ?QN‘ 6.1 494.4
/ P . .
S >0~ o) N
9 /' P /@’ NS 52 | 5224
(S) o x
10 /O i1 6.1 | 4653
(S) O~ |
11 O NS 58
A~ . 464.4
12 | ~ /©/ 66 | 5003
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silicone optical

rati o of the wolobgome bonded hydr ogen
silicon-bonded vinyl

menory el enent bondi ng agent (in thi's

case, the nol ar

atons in conponent (B) t@ciiRfsg/12874
groups in conmpopent (A) was 1.4). '

An optical nmenory

el ement such as that shown in Figure 1Rwas manufactured using this silicone
bondi ng agent. Specifically, said siNRcone bondi ng ag

F

ent was applied to a
ayer side of a
one side of a

_polycarbgnate resin, and a

t hi ckness pf 100 m cronet er@™ e~neflective filml
substrate A in which a recordig-iayeH 2 was forned on
transparenf resin layer 1 consi&tifgeg of a
refl ecti ve|FRRMYRAL st
of sai d recording |l ayer Next _ the ref ectAnglyses i | 1
anot her supstrafle A R'n whilch a reRbrding |Rt(min)j MeH]+
. (s) N £
13 [::T O~ 6.3 469.3
/ . .
() Ol
14 ’/[::r ‘\,O\,J::) 65 | 4653
(S) °N
15 [::]’ 6.1 401.4
e '\)\
(8) 0N
186 (:T AN 6.2 4013
~
(S) o<
17 [:j' NN 6.5 415.4
~
(8) o<
18 [::]/ NS 67 | 4294
»
5] o
19 [::r E:) 6.4:59] 427.4
e ~
(s) 2N
20 E:j’ g7 6.0 4193
~
(R)©/o\ (!)/
21 Yy 6.2 4513
~ ,/¢¢¢
(R) | RS O\ 0/
22 Z O:”/\@ 64 | 4963
(R) N NO,
23 ’/L::j’ [::]/ 6.3 466.3
,/
(R) o< N
24 /©/ /@ 6.1 4213
(R) o
25 ,/I::]/ ‘/[:::r’&‘ 7.0 477.4

75

orned on the outside
| ayer side of



| ayer 2 was formed on one side of a transparent

of a polycar ngs&,g
0

al um num was

caused to
substrates
30

445§si n, and a

1.
were pressed together for %Sl\m nut es

!/
A N NH
H R2

resin
reflective filmlayer 3 consistin
neéd on the outside of said recording |ayer 2 PCRAS

| ayer 1 consisting
of
9/12874

X and the

FORMULA 4
Analyses
R1 R2 Rt (min) [ [M+H}+
(R) O =
26 /© /@ 65 | 467.3
(R) SN Br
27 /© @ 6.5 499.2
-~
R 0 | l
(R) ~ O~ N
28 ] 62 | 4944
xn
(R) O o '1!
29 /©/ B ohdhdh 52 | 5224
e =
(R) -~ On ~-O.
30 /O/ /@[O/ 6.1 4653
(R) O« rll
31 ,/©/ /@/ ~ 58 | 464.4
R o NO,
o Ay
32 g 6.6 500.3
(R) 2N F
33 /Q /@’ O~ 63 | 4693
(R) N
34 /@ . o\/© 65 | 4653
d
(R) O
38 /@ P 61 | 4013
(R) O
36 /@ o 62 | 4013
(R) o<
37 /©/ RN 65 | 4153




at room tenperature by neans
An aiiceepssas made
however. the
ci bl e peeling of
fhe silicone type
Practica

el ement .

el enent apart;
and when fo

portion of
cohesive f
dry-process
had been

of a press,
to peel

t hus producing an optical

the substrates of this oppifakodiBeRy Y
silicone bonding agent wa

menory

conpl etely cured,

fai | ure.

t he substrates was attenpt
optical m

ed, the cured

ry el ement bondi ng agent showed

10 par

ts by wei ght of
200 nmerr]/ g which

silicawith a B 'ﬁHm surface area of
H Rz
FORMULA 4
Analyses
R1 R2 Rt (min) | [M+H}+
oL
38 D NSNS 6.7 429.4
oL
39 O 6.4:59| 4274
§Of 5
100
40 ‘J::f gt 61 | 4193
(s o 9
41 "o 6.4 466.3
& -
" 0~
NC
42 )ED/ o OzN\© 6.8 511.3
~
(S "t NOz
43 ~r™Vo 6.5 4813
s
Q
(s NL
44 ,,I::]/ o ‘/[::] 6.3 436.3
Q
(S .
45 ‘J::FNO /L:jJP 7.1 492.4
o)
(s N: §—
46 /@ 0 6.6 482.3
s Q. Br
N
a7 ‘/I::j/ o ‘/I:i]. 6.7 514.2
6 AN O N
43 /@ o) /\@ ~ 6.6 509.3
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surface-treated with hexanethyl di sil azane was uniformy
parts by weig f trimeth
2?,%%664%200ent i poise (nmPa.s.),
parts by wefgnht

by wei ght olf

(viscosity:

(CHerr])[err]Siderr] units rv])[err] (CH err]
and 25 parts by weight of a : Nwﬂnylsiloxy-terninated
di met hyl pol ysi | oxane (viscosity:ﬁB, 0 centipoise (nPe
si | i con- bongteAMwiary|l groups = 0.8 % used as conpoj
Afterward, p parfs by weight of a trinmethylsilxmxyseterrn
di net hyl si | pxane{met hyrihydr ogensi | orane copORym®I} [M+H)}+
Q. i
49 (S))/©/NO QOWN\ 54 | 5374
Ty o
50 6}’/@’”‘0' @) 63 | 4803
e o}
(S) N
51 Yy © Yy 6.4 479.3
P P
Q Nozm
S Ll
52 (,)/©/N‘o 6.9 515.2
go F
53 (s))ij/N‘o" )ij/o\ 6.5 484.3
Q
(S) N:
54 ’/I::j/ o «\,o\,J::j 67 | 4803
Q.
(S) N.o !
55 ri::r —~— 63 | 4163
Q
S *
56 (:i::rMO N~ 6.4 4163
Qo
s
57 (‘ij:::J”N‘O MV OURN 6.7 4303
Q
s *
s8 | ° L@’N'O AN 6.9 444.4

oxyysi | oxy-

m xed with 50

leed s component (AYGYYSSHEF

an

or ganopol ys

i |l oxane ¢

Of_an or ganopol ysi | oxangy;m xture
| ymer cont ai ni

congi sting of 25 parts

19 Sigerr] units,

units

=CH) Siderr

.S.), content of
ent (A (b)).

i nat ed

78




(viscosity: 5 centipoise (nPa.s.),
0.75 wt %

31 bonded hy@oaggig2et ONs

conmponent (

content of silicon-
used as component
by wei ght of zirconium LetraacetvlacetonaLe di ssolved in tol uene

C)) and an i sopropyl

>
(i B
N NH

aIcohoIRsqutlon of

H R2
FORMULA 4
Analyses
R1 R2 Rt (min){ [M+H]+
S II:
59 ())/©/NO ~s” 6,6:64] 4423
S) NS
g | /@ o} O 8.3 434.3
o~
R N 'd
" 61 ( )[::]’ 0 ‘,[:Ej 6.4 466.3
~
Q. o~
R N, i
62 | )E::]’ 0 ON B 6.8 511.3
~ P
o
"oy NO
R N 2
53 ()© © /O 65 | 4813
o
c")o
R N
6 | )[::]’ o ‘/[::] 63 | 4363
»
9 |
R N- i
65 | )[::]” o} ‘/[:::T’Y\ 7.1 492.4
~
o
[P S_
R N
66 ()l 0o ‘/[::]/ 6.6 482.3
/ ~~
C,,J’ Br
R) N.
o7 | ¢ @ o /@ 67 | s142
~
R AN S N
68 ©/ o) mf ~ 6.6 509.3
e
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chloroplatinic acid (in which the amount of chloroplatinic acid added was

adj usted so
relative to

conponent

bondi ng ag
hydr ogen at

conponent
shown in

W3berkdity

anmount of platinummnetal was 50 ppmin “@EQR&9Q
of the di net hyl pol ysi |l oxane and ;

thi s was usegkzz

pkoducing a silicone

bonded
groups in

l'i con-
Vi nyl

menory el enent such as that

D)) were added and wunifornm g m xed, thus
jent (in this case, the nol arratio of the sj
ons i n conponent i 1icon- bonded
A) was 3.0). ~ Hcal
Figure 1 was nmanufactur usi ng the siliconge bonding
FORMULA 4
Analyses
R1 R2 Rt (min) | [M+H]+
R NS 0 N
o | )[::]’ "0 ‘/[::]’ NS 54 | 5374
Ve
Ty o
R :
0 | )©’ Yo /@[ / 63 | 4803
- o}
R) N N '
| [:j"o Dtk 64 | 4793
e NF
A e
(R) N 2N
72 i o ) 6.9 515.2
/ P
e F
R :
n | P ©’ No /@,o\ 6.5 484.3
~
(R) N X
74 [::]’ o} P 8.7 480.3
.0 >
e
Q.
R :
75 ()E:j’NO o 63 | 4163
»
2
R .
76 | )©’ Mo N~ 64 | 4163
~
R N:
77 | )©’ No RSN 67 | 4304
~
90
R N: ~
78 | ¢ )[::j’ 0 NN 69 | 4444
-~
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agent. Specifically,

t hi ckness of b8 obksgppmet ers on the
substrate A in which a recording | ayer

the silicone bonding agent was ~ applied at a
reflective filmlayer si d?’cﬁvs@wlzsw
of a

2 was forned on one side

t ranspar ent
refl ective
of said red
anot her sul
of a transqg
a reflectiy

resin |ayer

1 consisting ofre pol ycarbonatg resin, and a

filmlayer 3 consisting of N, al um numwas forned on the outside
eflective filmlayer side of

ordi ng

| ayer 2.

strate A" in whic

ar ent

resin layer 1

|

ing | ayer 2 was

formed on one side

H @gensisting of a pol ygarbonate resin, and

EORMUWAR M | ayer 3 consisting of alun num was! formed on the
Analyses
R1 R2 Rt (min) | {M+H)+
R N
79 ()E:j’ 0 tj::] 66:63| 4423
»
(R N
80 ) ©’ o ~g” 63 | 4343
~
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32 outside of said recording |layer 2, was caused to adhere tightly to the
abovenenti oned silicone bondi ng agent,

pr oduci ng
a length
el enent

and the substrates were
t oget her forvﬁ)ﬁwaﬁg’at roomtenperature by neans of a press,

ressed
PHT/US99/12874

. sion test specinmen with
f 3.5 cmand a width of 2 cid'was cut fromthis optical menory
nd the tensile shear adhes)

Z N NH
H

strength of

FORMULA 5 R2
Analyses
R1 R2 Rt(min) | [M+H)+
|
(S)
1 [:] © 54 | 4211
o~
®) 3
2 ‘/[:j ‘;[:j 5.4 421.1
(S) N o~
3 ‘/[:3 ,I:j 54 421.1
(R) A, o~
4 ‘/[:; TQ§ 54 | 421
L
(S) PG
5 ‘/[:j | P 5.4 4211
(R) o<
6 ‘/[:] ’i::r 54 | 4211
@)[jj o~
| oL
7 NP ’J'i[ 53 | 4811
)
i
(R) o~
o)
8 ,/E:j ,jEET ~ 53 4811
N
o)
|
(S) 0
9 E:j /] 53 | 4351
» 0
(R) 0
10 ‘/[:j /] 54 | 4351
0
(s) O, N~
11 ,/[:j L L7 54 | 4801




sai d specinmen was neasured by the tensile shear adhesion test nethod

stipul ated i ng
obt ai ned. Fu??é

er nor e,

log/6ls28850. As a result, a value of 7 kgf/cnferr]
when the test speci men was examn ned fol

%%599/12874

testing, f
bondi ng

gent showed good adhesi on
product hjad under gone cohesi '

\the substrates

aLr Was tound that the cured gjl1cone type o
Conparativ

tical nenory el ement
and that this cured
e Exanple 1 10
eci fic surface area of
xamet hyl di si | azane was

3 (viscosity: 12,000

). Two parts by

of dibutyltin

parts by meight of dry-pro iliegA wWith a BET sp
200 nferrfl/g which had been sirifce-treated with he
unif or m y{EC@ 3 wi-th-100 parts—by wei-ght-of—a-
di met hyl hydroxy$il oxy-term ' vl pol \Asalisesy an/
centipoi se_(nPals ))é" thu pr adul? ng r‘nmlwﬁg'i“‘f‘ﬁ M*i]‘l'
wei-ght of} tetraethpxysilgne af _pparts by vei ght
12 /) 54 | 4801
o
O | ek
N
13 > .‘j:tj 55 | 466.1
(R) 0~
14 ‘/[::] o{t]:fj 55 | 466.1
l P
(S) © /@0\/\/
15 57 | 4832
~
(R) O~
16 ‘/[::] ‘/[::]’ 57 | 4632
(s)
& OTJ
17 »~ oL 54 465.1
R J
I o]
18 N O 54 | 465.1
(S) 0N
19 /© ‘;'j\l/) 54 4361
(R) 0N~
20 ‘Jij ,I;‘ 5.4 436.1
(S) NO,
21 E:j {I::r 54 | 436.1
e
(R) NO,
22 /@ /©/ 54 | 4361
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33
t ot al

were uni f orWPP6#48d, t hus producing a silicone bondi ng agentPCT/US99/12874

dilaurate were uniformy m xed to produce conpoesition (I1V). Next,

anount- of conposition (I11) and the total

anount of co

R1 ‘
Y
] N
NJ\{NH H
H
FORMULA 5 R2
Analyses
R1 R2 Rt (min) | [M+H}+
(S) ~OCF;
23 /O /(/)/ 5.6 475.1
(R) OCF,
24 /@ /©/ 56 475.1
e O
5 55 459.1
2 -
CF,
26 /= : 55 4591
CF,
£
s) ;
27 @ g!/\_/o\ 54 4391
F
{R) o
28 i} XS 54 4391
: 2 [
P
O @
29 Z 54 4091
~ i
F
(R) S
30 L ‘)\/ 54 | 409.1
F
(S) ~ |\
31 /l P _ 55 469.0
Br
(R} ~ |\
3z i P o 55 469.0
Br
Br
(S) i N
33 A 55 469.0
. Br
(R)I N §
34 P | 55 469.0
L

84
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Using the silicone bonding agent, an optical nenory el enment was
manuf act ur ed wo dofga4mane manner as in Practical Exanple 1. \Wienpefugédreent
was nmade to peel "apart the substrates of. this optical nenory elenent, it

was found{that the silicone bondi ng agant was not cornpletely cured. As a
result, the substrates were easily ed apart. An optical nenory
el enent was al so manuf actur | sanme manner as|in Practical Exanple 2
using thej silicone bonding n an adhesi on tlest speci nen was cut
out fromiF%'s B’P ical menory e in the same manner as in Practical
Exampl e 2 BN he—t-ensite——shear—atdhesi-ve agr;a'c;é t+h{was neasured, a val ue
of 0.8 kgHert &Ef}ﬁﬁ%b a-red—hen—the—te eHmen was exam ned
f ol | ow ng H-estiRg—t—was—Found {Q%LJL he \1:,",:3 W
(S) B
35 © I 55 469.0
~ &
(R) Br
36 /@ /@ 55 | 4890
(S) Ch o C
a7 © | 56 459.0
/ T4
(R)ll N C'\r\/CI
38 . /\) 56 | 4590
P P
cl
(S} © cl
39 56 | 4590
/
cl
(R) =X Ci
40 | 56 459.0
i
(S) "
41 P Y O AN 49 | 4922
/ o
|
(R)
42 i H/\ro\/\’N\ 46 | 4322
/\/ M
(S) N
43 © I\ ™~ 53 4341
~ y
R) i
44 I\ ~ 5.3 4341
P
H
(8) ™ N
45 | /Q/Y 51 | 448.1
o NF o]
H
(R) N
46 /@ Y 51 | 4481
= (o]
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silicone type optical nenory el enent bondi ng agent had peeled conpletely
away fromthe substrates.

Conpar at i ve ¥Ra¥p#E02 10 parts by weight of dry- processpcgll.'é}ws’c?gz%"t h

a BET speeiH+e—strface—area—of—260 naFII]/g whiTitttad been
‘/\_/\/? \
s
ll\/LNj\‘(T:IH l’r:li
H
FORMULAS R2
- Analyses
R1 R2 Rt (min) | [M+H]+
® © /\)V 57 447.2
AT fr 3 .
/ ll /
(R) '
48 ‘/[::] f‘§w/t\ 57 | 4472
AL
£
49 [::] ﬁ‘§j’s 56 | 4791
» /'\/
(R) _,<
50 ‘/ﬁ::] ST 56 | 4791
(S) ~OH
51 ’I/\;r 52 407 1
> o
(R) A~ OH
52 P 52 407.1
(s) oH
R
53 | P H/\KO\ 5.2 437.1
~ /I‘\/’
OH
(R) '\ 0. _
54 P ® 5.2 4371
($) N X
55 A ~ 56 | 467.1
(R)
56 N 5.6 467.1
lI /
(8)
57 54 4052
/
(R) '
58 5.4 405.2
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surface-treated wth hexanethyl di sil azane was uniformy m xed with 100

parts by wei gg,gc tri met hoxysiloxy- term nated dinethyl pol ysj

(viscosity: 25, (98294%&“ poise (nPa.s.)). Afterward, 2 parts by %JF’%@)@P“

met hyl tri ' : ' :

di i soprogoxy- bi s(et hyl acet oacet at o)kig% ani um were added and uniformly m xed,
t

t hus producing a silicone bagdin nt . Us|ng the silicone type
opti cal nory el ement bdndi n , an optical nenory el ement was

manuf actyred in the sane mannej g In Practical Exanple 1. Wen an
att enpt _ fo peel apart
Analyses
R1 R2 Rt (min) | (M+H]+

- |20 | o7

59 55 437.1
»~
o | O

60 55 437.4
(S) i S

61 _ P 5.3 391.1
(R} e

62 ‘/-© A 53 391.1
(S) N

63 /L/ “_0 l/- 55 4351
(R) A8

64 ~_0 ]/ 55 4351
(s) © N

65 L 55 3972
~ P
R) ;/\:

66 o A 5.4 397.2
(S)

67 /@ JEVAN 51 | 3552
(R)

68 /© JEVAY 51 | 3552
(S)

69 © N~ 52 357.2
~
(R)

70 N~ 5.2 3572
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substrates of this optical
bondi ng agent vvas not cured at all.

easily peeled

of dry-pr
whi ch had
m xed wt

menory el ement,

it was found that the silicone

As a result,
~Conparative Exanple 3

been surface-treated wt I
n 100 parts by \/\/elﬁh\t__of(\a/q>
' NHH
FORMULA 5
Analyses
R2 Rt (min) | [M+H}+
e
71 bV Ve 53 3712
~ .
ge
72 o 53 371.2
73 © © /% 5.3 385.2
- - ) ;
7 (R)A ! 53 5.2
4 /Il\/ ‘\/v . 385,
{S) @ i .
75 /t P ~ A 53 | 372
(R)
s | O P s3 | iz
(S) N ~ o~
77 /@ s 5.3 389.1
(R
78 i g 53 389.1
N
(S)
79 @ QN e 56 4132
~
(R)
W\/\
80 ] P 57 413.2
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the substrates were

10 par t sSPETURRYR8T4
rea of 200 nferr]/g

h FHexamet hyl di si l[jazane was uniformy



35 dinmethylvinylsiloxy-term nated dinethyl pol ysil oxane (viscosity:

10, 000 centi gah 8fs44g"a. s.)). Afterward, an isopropyl alcohol @gwggg,pzsqj
chloroplatinic acid (in which the anount_of chloroplatinic acid added was

adj usted so that the amount of platinum rgt&M3as 50 ppmin weight units

producing composi 1 on (Wt s caimete, " 24 0 AN
* ¢ L H § ¥

5 1. A compound of formula (1),
R7
X
l =

the racemic-diastereomeric mixtures and optical isomers of said compound of foﬁnula
(), the pharmaceutically-acceptable salts or prodrugs thereof or a pharmaceutically
10  acceptable salt of said prodrug,
wherein
-------- represents an optional bond;
X is N or N-R*, where X is N when both optional bonds are present and X is N-R* when
the optional bonds are not present;
15 R'is H, -(CH)mC(O)-(CH)mZ', ~(CH)mZ', -(CH)m-O-Z' or (Co-Cs)alkyl-C(O)-NH-
(CH2)m-Z%
Z' is an optionally substituted moiety selected from the group consisting of (C,-Cs)alky!,
benzo{b]thiophene, phenyl, naphthyl, benzo[blfuranyl, thiophene, isoxazolyl, indolyl,

@EJ@> ooy

20 2 js (C4-Cyp)alkyl, (Co-Ce)alkyl-C(O)-0-Z°, (Co-Cs)alkyl- C(O) NH-(CHy)m-Z* or optionally
substituted phenyl;
Z%is H, (C1-Cp)alkyl or (CHo)m-aryt;
Z3 is amino, (C4-Cip)alkylamino, N,N-di-(C,-C,z)alkylamino, -NH-C(Q)-O-(CHy)m-
phenyl, -NH-C(0O)-O-(CH,)n-(Ci-Celalkyl or an optionally substituted moiety

25 selected from the group consisting of imidazolyl, pyridinyl and morphalinyl,
piperidinyl, piperazinyl, pyrazolidinyl, furanyl and thiophene;
R3is H;
R*is H, -C(=Y)-N(X'X?), C(=0)X? or X;
YisOorS; '
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Furthernore, 10 parts by weight of dry-process _sjli m {th a BET specific
surface are f nerr]/g which ha L‘m%\‘\i Wated wth

hexanet hyl d?@’ 93%3%8 was simlarly uni m“mgﬁ Wi t 100 p%ﬁ:‘f’gs%%nm“
wei ght of a di net h)vag m&Hg)i,,,I—‘o‘x)ﬂ t ermi nat &d ~ di met hyl pol ysi | oxane
(viscosity: 10,00 |p0|s ts b

a trinethylsiloxy? 3 ?{aqrbagtﬁn%gpﬁwsé'}qt%iﬁhoé&y s\é’getcﬁeﬁ fzvg I‘Eﬂ?ﬁ% ng e
copol yner (vi scosi K§Z1-C@)alkﬁnt03ma)syezlc(aﬁ% (€4 p.z)allkox)h|asylox>)pc(Cy-m35)alkylbm|rfwh\aN

! o~ hy| ! d | pxane units was 3 : 5
\r/vgtslgdgedd;ggt he ?é(aeuany'lansmno dl-%/d hé(ufa% So'rpRé(nyr?; u )

5 R®is (Ci-Cip)alkyl, ~(CHz)m-Y'<(CHz)m-phenyl-(X"),, (C3s-Csz)cycloalkyl, -(CHa)m-S-(Cy-
Cu)alkyl, (C4-Cip)alkyl-8-8-(Ci-Cio)alkyi, -(CH2)m-(Ci-Ciz)alkenyl or an optionally
substituted moiety selected from the group consisting of phenyl, furanyl, thiophene,
pyrrolyl, pyridinyl and

>
O> ;
10 Y'is O, S, NH or a bong;
R® is H or SO,-phenyl;
R is H, alkyl optionally substituted with alkoxy or dialkylamino;
wherein an optionally substituted moiety or optionally substituted phenyl is optionally
substituted by one or more substituents, each independently selected from the group

15  consisting of CI, F, Br, 1, CF3, NO,, OH, SO;NH,, CN, Nj, -OCF;, (C4-Cyp)alkoxy,
-(CH,)m-phenyl-(X*),, -NH-CO-(C,-Cs)alkyl, -S-phenyl-(X"),. -O-(CHz)m-phenyl-(X"),,
~(CH,)m-C(O)-O-(C4-Ce)alkyl, -(CH2)m-C(O)~(C;-Ce)alkyl, -O-(CHz)m-NH,,
-O-(CHz)m-NH-(C4-Ce)alkyl, -O-(CH2)m-N-di-((C,-Cs)alkyl) and ~(C¢-Ciz)alkyl-(X');

X' for each occurrence is independently selected from the group consisting of
20 hydrogen, Cl, F, Br, I. NO;, OH, -CF;, -OCF;, (Ci-Cip)alkyl, (C4-Cyp)alkoxy, -S-(C;-
Ce)alkyl, -(CHz)m-amino, -(CHz)m-NH-(C,-Cs)alkyl, -(CH,)m-N-di-((C,-Ce)alkyl),
-(CH2)m-phenyl and -(CH;)m-NH-(C3-Cs)cycloalky!;
m for each occurrence is independently O or an integer from 1 to 6; and
n for each occurrence is independently an integer from 1 to 5.
25 2. A compound according to claim 1 wherein X is NH; R'is H: R?is
-CH(CH3),-CO-NH-(CH,)m-Z° where m in the definition of R?is 1, 2 or 3;
Z® is imidazolyl, pyridinyl, morpholino, or N,N-di-ethylamino:
R® is propyl, n-butyl, n-pentyl, -(CH,)-O-(CH,)-phenyl, 2-nitro-3-OMe-phenyl, p-t-Bu-
phenyl, m-OMe-phenyl, o-OMe-phenyl, p-nitro-phenyl, -(CH,),-S-Me, cyclohexyl, m-Br-
30 phenyl, p-S-Me-phenyl, p-N,N-dimethylamino-phenyl, m-methyl-phenyl or

O

)

0

a0



of the conpagiside }3342()\/) and the mamn onposi tion (pépussengs74

m xed, thus pr-oduci ng a sili con Using this silicone
bondi ng agentR® iam; @ptiR'a$ Hrenor y el enent” was manuf act ured in the sane

manner as in Pr acté.cal E)&@mﬁloﬁnd according to claim 1 wherein X is NH: R'is H; R?is &%nyi;
R® is propyl, n-butyl, n-pentyl, n-heptyl, isobutyl. neopentyl, cyclopropyl, cyclohexyl,
-(CH,)-S-Me, phenyl, -(CH,)-O-(CHy)-phenyl, 2-nitro-3-OMe-phenyl, p-t-Bu-phenyl, o-
5 OMe-pheny!, m-OMe-phenyl, p-OMe-phenyl, 3,4,5-tri-OMe-phenyl, p-butoxy-phenyl, 3-

uniformy m xed, thus producing co 05| ti Ont‘mﬂ lm The total anount

ethoxy-4-methoxy-phenyl, o-nitro-phenyl, p-nitro-phenyl, p-OCFs-phenyl, o-CFi-phenyl,
3-F-4-OMe-phenyl, o-F-phenyl, o-Br-phenyl, m-Br-phenyl, p-Br-phenyl, 2,4-di-Cl-phenyl,
3,4-di-Cl-phenyl, p-(3-(N,N-dimethylamino)propoxy)phenyl, -(CH,).-S-Me, cyclohexyl, p-
(Me-CO-NH-)-phenyl, p-t-Bu-phenyl, p-OH-phenyl, p-(-S-Me)-phenyl, p(-S-t-Bu)-phe'nyI_.
10  p-N,N-dimethylamino-phenyl, m-methyl-phenyl, 3—0H-4-Ome-phenyl,p-phenyl-pher[yl,

@D T

8isH; and R" is H.
4. A compound according to claim 1 wherein X is NH; R'is H; R? is p-OMe-
phenyl or p-nitro-phenyl;
15 R® is n-butyl, n-pentyl, n-hexyl, isobutyl, cyclohexyl, -(CH;),-S-Me, phenyl, m-OMe-
phenyl, 2-nitro-3-OMe-phenyl, p-nitro-phenyl, p-t-Bu-phenyl, p-thiomethyl-phenyl, m-Br-
phenyl, 2-OMe-4-dimethylamino-phenyl, p-(3-(N,N-dimethylamino)propoxy)phenyl, p-

X0
P >
dimethylamino-phenyl, 3-nitro-4-Cl-phenyl, --(CHz)-O-(CH;)-phenyl or
R%is H; and R" is H.
20 5. A pharmaceutical composition comprising a compound according to

claim 1 or a pharmaceutically acceptable salt thereof and a pharmaceutically acceptable
carrier.

6. A method of eliciting an agonist effect from one or more of a somatostatin
subtype receptor in a subject in need thereof, which comprises administering a

25 compound according to claim 1 or a pharmaceutically acceptable salt thereof to said
subject.

7. A method of eliciting an antagonist effect from one or more of a
somatostatin subtype receptor in a subject in need thereof, which comprises
administering a compound according to claim 1 or a pharmaceutically acceptable salt

30 thereof to said subject. .

91



1. When an atterrpt was nmade to peel apart the substrates of this optical
menory el el goles4202S found that although the silicone bond| ﬂ g74as
conpl etely cure(? sai d bondi ng agent showed conpl ete peeling from the
substrat es. 8.Fur t Aemathvod, ofabindipg i anel onerase \sosaipatin weltype geceptor in a

o 11 cone. bondfIHi*E g PR EEEHA n e ebpBE ISR CEmpauls LBEIG to cleim
this optical fremampharredcenticallyiaccepiable sat theaeofde Satd SLHPJEM acti cal Exarrpl e 2,
9. A method of treating acromegaly, restenosis, Crohn’'s disease, systemic

5 sclerosis, external and internal pancreatic pseudocysts and ascites, VIPoma,
nesidoblastosis, hyperinsulinism, gastrinoma, Zollinger-Ellison Syndrome, diarrhea,
AIDS related diarrhea, chemotherapy related diarrhea, scleroderma, irritable Bowel
Syndrome, pancreatitis, small bowel obstruction, gastroesophageal reflux,
duodenogastric reflux, Cushing’s Syndrome, gonadotropinoma, hyperparathyroidism,

10  Graves’ Disease, diabetic neuropathy, Paget's disease, polycystic ovary disease,
cancer, cancer cachexia, hypotension, postprandial hypotension, panic attacks', GH
secreting adenomas or TSH secreting adenomas, in a subject in need thereof, which
comprises administering a compound according to claim 1 or a pharmaceutically
acceptable salt thereof to said subject. "

15 10. A method of treating diabetes mellitus, hyperlipidemia, insulin
insensitivity, Syndrome X, angiopathy, proliferative retinopathy, dawn phenomenon,
Nephropathy, peptic ulcers, enterocutaneous and pancreaticocutaneous fistula,
Dumping syndrome, watery diarrhea syndrome, acute or chronic pancreatitis,
gastrointestinal hormone secreting tumors, angiogenesis, inflammatory disorders,

20 chronic allograft rejection, angioplasty, graft vessel bleeding or gastrointestinal bleeding
in a subject in need thereof, which comprises administering a compound according to
claim 1 or a pharmaceutically acceptable sait thereof to said subject.

11. A method of inhibiting the proliferation of helicobacter pylori in a subject
in need thereof, which comprises administering a compound according claim 1 or a
25 pharmaceutically acceptable salt thereof, to said subject.

A N 4
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and the tensile shear adhesive strength was neasured, a value of 1.6
kgf /cnferr] vgg sRkppned. Furthermore, when the test speci nen,

exam ned following testing, it was found that the cured silicone bon 93112874
ggent had peel ed dénpl ¢ epyppaurd offfoemyla k. subst r at es. .
RZ
R7
N /7-\& 3 H!Illlj )OO
I ) \Jz R

!
<X
R

(I

the racemic-diastereomeric mixtures and optical isomers of said compound of formula

5 (i), the pharmaceutically-acceptable salts or prodrugs thereof or a pharmaceuticaily

acceptable salt of said prodrug,
wherein
-------- represents an optional bond,
J'isN-Réor S;

10 JisN-R'. QorS;
X is N or N-R*, where X is N when both optional bonds are present and X is N-R* when
the optional bonds are not present;
R' is H, -(CH2)m-C(O)~(CH)m-Z', -(CHo)m-Z', -(CH2)m-O-Z' or (Co-Ce)alkyl-C(O)-NH-
(CHD)m-Z%;

15  Z'is an optionally substituted moiety selected from the group consisting of (C4-Cyz)alkyl,
benzofb]thiophene, phenyl, naphthyl, benzo[blfuranyl, thiophene, isoxazolyl, indolyl,

selesieg

2 s (C1-Cya)alkyl, (Co-Ce)alkyl-C(0)-0-Z°, (Co-Cs)aIkyI C(O) NH- (CH,,),,,—Z3 or optionally
substituted phenyl;
20 Z°% is H, (C+-Cp)alkyl or (CHo)waryl;
Z® is amino, (C,-Cyy)alkylamino, N,N-di-(C,-C;,)alkylamino, -NH-C(O)-O-(CH2)m-
phenyl, -NH-C{O)-O-(CH,)n~(C1-Ce)alkyl or an optionally substituted moiety
selected from the group consisting of phenyl, imidazolyl, pyridinyl and morpholiny!,
piperidinyl, piperazinyl, pyrazolidinyl, furanyl and thiophene;
25 R%is H, (C,-Cg)alky! or optionally substituted phenyl;
R*is H, -C(=Y)-N(X'X?), C(=0)X? or X?,
YisOorsS;
X?is H or (CHy)m-Y'-X;
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CLAI MS: 1. A silicone conposition curable to a silicone bonding agent
that is suitghle for use in manufacturing an optical nenory el ement,

conpri si ng w099/($%2 100 parts by wei ght of an organopol ysil ox (S ¥Se9M138]4 an
average of at |easg? tsvwosIahldpﬂanhtyrmlmdtntatddoxylewﬁl@de@%nﬁ!heagteu@gﬁn@étm@tof

| east two silicon- ed . a rou | ecul e;

or ganohydr ogenpol y&?‘?‘:g mgr‘/'gﬁlfgﬁ'ﬁalg\’)efég%ngaﬂk% YIRS @Qﬂog q?l‘ryf?(S'H”%cm(%d

Eygrogen at ons perd;n@1@9b&ylam|w eCH-diHe -0p)) akoxy;rbn ;lﬁhkemfyl,lm l'i con-bonded

ydrogen ato onent. con- bon al kenyl . groups in

conponent (A;El §" q)eaochlmé%;?eggerﬁys '9361%’ Eegiouptg}/n%gng Bgﬁt C1-Gplalkyl,

vei ght tgr5 a-(CREf.a'- (mﬁﬁr?ﬂi@iw-gﬂ){ @ﬁ@zﬁﬂcl@ﬁﬂ@j Y%{'(e;‘éwcgﬂ%fkﬁ‘?lgn”et al of

said nme

or T Comt um anc-Grem o CrAdn. Er-E ol S 1S IR RHbr(Ce-Cralalkeny! and an

hydrosi | yl at i gstignal¢ tsubstituted moiety selected from the group consnstmg of phenyl, furanyl,
thiophene, pyrrolyl, pyridinyl and

O
<—(c,-c:4)a|kylA©: N
O | provided that R®

10 time;

and R® are not both H at the same

or R® and R® are taken together with the carbon atom to which they are attached to form

/ N\ 3 . |
* N-A-B-J . ' * S
p— , spiro(C4-C,z)cycloalkyi, or
Y'is O, S, NH or a bond;
Ais a bond, -CO-, -C(0)O-, -C(O)NH-, -C(S)NH-, or -SO,-;
15 B is a bond or ~(CH,)q-, where q is an integer from 1 to 6 ;
J* is H, (Ci-Ce)alkyl, optionally substituted phenyl, optionally substituted
heteroary! or N(R°R'®), where R® and R'® are each independently selected from
the group consisting of (C,-Ce)alkyl, and optionally substituted phenyl, or R® and
R' are taken together with the nitrogen to which they are attached to form a
20 ring having 5 to 8 members including the nitrogen atom that R® and R are
attached to, where one of the ring members may optionally be an oxygen atom
or NR", where R" is (Ci-Cq)alkyl, -C(O)-(Cs-Ce)alkyl, -C(O)-N(V'V?), -C(S)-
N(V'V?), or optionally-substituted-phenyl-(Cqo-Cs)alkyl-, where V' and V2 are each
independently H, (C4-Cg)alkyl or optionally-substituted-phenyl-(Co-Cs)alky;
25 R%is H or SO,-phenyl;
R7is H, CI, F, Br, I, CF3, NO,, OH, SO,NH,, CN, N3, -OCF,, (Ci-Ciz)alkoxy,
-(CH2)m-phenyl-(X"),, -NH-CO-(C,-Cg)alkyl, -S-(C4-Cio)alkyl, -S-phenyl-(X'),, -O-(CHy)m-
phenyl-(X"),, ~(CHZ)m-C(Q)-O-(C;-Cg)alkyl, “(CH2)m-C(0)-(C4-Ce)alkyl, ~O~(CH3)m-NHa,
-O~(CH2)m-NH-(C;-Ce)alkyl, -O-(CHy)m-N-di-((C1-Cs)alky!) and ~(Co-Ciz)alkyl-(X")a:

(T
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cat al ygt. 2. The silicone composition of claim1, wherein conponent (A)

conprifses an aegiih ¥d/4ag0 Of : (a) an al koxy-substituted PCT/US99/12874
or ganppol ysi | oxane having an average of at |east two silicon-bonded al koxy

grougs per nol ecuheseinggid optionally isubgtitutediraniety 8T ERtiPRalY csubstitytachpbend iis @mma"y
havi hg an aver agﬁlb@fltufgd !))F@ﬁé Jr‘?ﬁoré'édb@@tﬂeﬁ’t@”QQ& mdéﬁ@ﬁéerﬂl&%&?é:ct&?‘?rom the group

nol écul e. tic nenory_el enent

subbtrate havi ngCQi‘S§ ing ob@k Fr @b&r@Fm&qza?gr nﬁﬁa'l ‘EINsNdeOCFS:( 0)1((78))3&(0)(%
silfi cone bondi ng @@gNishenyl-(X"), -NH-CO-(Cy-Ce)alkyl, -S-(C1-C1z)alkyl, -S-phenyl-(X")y, -O-(CHg)m
5 phenyl-(X")s, -(CH2)m-C(0)-0-(C1-Cg)alkyl, ~(CH2)m-C(O)-(C1-Cg)alkyl, -O-(CH,)m-NH,,
-0-(CHy)m-NH-(C+-Cg)alkyl, -O-(CH,)m-N-di-((C4-Cs)alkyl) and -(Cp-Ca)alkyl-(X')n;
X' for each occurrence is independently selected from the group consisting of
hydrogen, Ci, F, Br, I, NOz, OH, -CF;, -OCF3, (Cs-Cyp)alkyl, (Cy4-Cyp)alkoxy, -S~(C,-
Ce)alkyl, -(CHz)m-amino, -(CHz)m-NH-(C4-Ce)alkyl, -(CHz)m-N-di-((C-Cg)alkyl),
10 -{CHz)m-phenyl and -(CH2),-NH-(C3-Ce)cycloaikyt;
m for each occurrence is independently O or an integer from 1 to 6; and
n for each occurrence is independently an integer from 1 to 5.

. 13. A compound according to claim 12 having the formuta

15
wherein R*is H or methy! ;
R*is H or methyl ;
R® is H, methyl, ethyl, butyl, pentyl or hexyl;
R® is ethyl, butyl, pentyl, hexyl, or cyciohexyl ;

20 or R® and R® are taken together with the carbon to which they are attached to form

spirocyclohexyl, spirocycloheptyl, spiroadamantyl, , or

7\ 5
* N-A-B-J

N/ ; where A is a bond or —C(O)O- ; B is. a bond, —(CHy)- or —(CH,).- ;
J¥is H, or phenyl ; and
R’ is H, Me, F, Cl, OH, -O-methy! or —-O-CH,-phenyl.

I )



38 (C a second substrate bonded to said first substrate with said

silicone bondi ng agent; wherein said silicone bonding agent 1is |.hed
by curing WRY64420i cone conposition of clains 1 or 2 which ipgé?ﬁgb%gvi a

an addi tion reactiqy andy gompasRNSRordifg feabi whereth: A met hod for
manuf acturing an optical nenory el enent, said nethod conprising the steps

of : (A) providing a first substrate having a side and a ref€oraing
| ayer on said side; *

R®, R* and R” are each hydrogen, R® and R® are together and the
imidazolyl is in the R-configuration ;

R®, R* and R’ are each hydrogen, R® and R® are together and the
5 imidazolyl is in the R-configuration ; ’
N
R®, R* and R’ are each hydrogen, R® and R® are together p— and the
imidazolyl is in the R-configuration ; ,
S
R3 R and R’ are each hydrogen, R® and R® are together j— and the

imidazolyl is in the R-configuration, or its hydrochloride salt;

10 R® is methyl, R* and R” are each hydrogen, R® and R® are each n-butyl and the
imidazolyl is in the R-configuration;

*

R® R® and R’ are each hydrogen, R® and R® are together and the
imidazolyl is in the R-configuration, or its hydrochloride salt;
R3 and R? are each hydrogen, R is 6-O-CH,-phenyl, R® and R? are each n-buty!
15  and the imidazolyl is a racemic mixture of the S- and R-configurations;,

* N-COOEt
R® R*and R’ are each hydrogen, R® and R® are together and
the imidazolyl is in the R-configuration, or its hydrochloride salt;

R® R* and R’ are each hydrogen, R®* and R® are together

N-(CH.,),-Phenyl
* -(LH,)-rneny
S and the imidazolyl is in the R-configuration;

20 R® and R’ are each hydrogen, R* is methyl, R® and R® are each n-butyl and the
imidazolyl is in the R-configuration;

AT L ’



(B) providing a second substrate; and (O bonding said first substrate

to said Secon@(ﬂb?ﬁﬁfoat e using a silicone conposition which is ?E&Rgé&{sg@a

silicone bonding-agent; wherein said silicone conposition is obtainé
curing the conpositiR3nRbBNd|are eech hydrogew.i B isn7-fderiot R3randeRt areoeacimo-pantyl and
39 wherein

Caid 91 i cone. SO BAREE IS heracemis mirtrp gfine S And Reoonfauratons? oraci ) on
which is curabl e vi ®&aR* and R are each hydrogen, R® and R® are each n-hexyl and the imidazolyl
is in the R-configuration;
5 R® R* and R’ are each hydrogen, R® is hydrogen and R® is hexyl in the S-
configuration and the imidazolyl is in the R-configuration, or its fumarate salt;
R?, R* and R’ are each hydrogen, R® and R® are each n-butyl and the imidazolyl

is in the R-configuration, or its fumarate salt;

R3 R* and R are each hydrogen, R® and R® are together and the
10  imidazolyl is in the R-configuration,;
R® R* and R are each hydrogen, R® and R® are each n-butyl and‘the imiaazolyl
is in the S-configuration;
R®, RY and R’ are each hydrogen, R® and R® are each ethyl and the imidazolyi is
in the R-configuration;
15 R? R*and R are each hydrogen, R® and R® are each n-pentyl and the imidazolyl
is in the R-configuration;
R% R* and R’ are each hydrogen, R® is methyl and R® is cyclohexyl and the
imidazolyi is in the R-configuration;
R® and R* are each hydrogen, R’ is 6-methyl R® and R® are each n-butyl and the
20 imidazolyl is a racemic mixture of the S- and R-configurations;
R® and R* are each hydrogen, R is 7-fluoro, R® and R® are each n-butyl and the
imidazolyl is a racemic mixture of the S- and R-configurations;
R® and R* are each hydrogen, R” is 6-methoxy, R® and R® are each n-butyl and
the imidazolyl is a racemic mixture of the S- and R-configurations;
25 R® and R* are each hydrogen, R’ is 6-hydroxy, R® and R® are each n-butyl and
the imidazolyl is a racemic mixture of the S- and R-configurations;
R® and R* are each hydrogen, R’ is 6-fluoro, R® and R® are each n-butyl and the
imidazolyl is a racemic mixture of the S- and R-configurations, or its hydrochioride salt;
R® and R* are each hydrogen, R” is 8-methyl, R® and R® are each n-butyl and the
30 imidazolyl is a racemic mixture of the S- and R-configurations;
R® and R* are each hydrogen, R’ is 6-methyl, R® and R® are each n-pentyl and
the imidazolyl is a racemic mixture of the S- and R-configurations; or
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addition reaction and a condensation reaction. 5. The optical nenory
el ement of claim4, wherein said silicone conposition conprises: géA)
100 parts by WRPH#HM2%f an or ganopol ysi | oxane having an aver age PET/USPY/128%4

t\_N|O_ sili gonabgndefiﬁlml 4 gieCa s Hydebgen, Rflw@-gﬁlom‘, Ritanderfsdreteash n-butyl and the
si | i con- bonded. . e roups_per ecul e: . an

or ganohydr ogeﬁ’ﬂlﬂaaﬁglyﬂg?éﬁge'ﬂg\m&g‘rﬁE?{%%raé@ea&f’nféqu(r%ﬁt t wo

si | i con-bonded hydrisgen AtcrmpoungeaiccomiirRCidl eaimhe veeteineaidreb@mpotid isOseMécted
silicon- bondﬁg m/edro en at.otms i.n conmponent (B) to silicon-bonded alkenyl
groups in conpife Q'ﬂ?pFE"?'?m .3:1 to 20:1; (C) 0.01 to 20 parts
by weight gf a meta?®, Rfomstersadrecsachemiirbgeh, (R Bl iidrogéreant IR Rendgt # e s-

configuration and the imidazolyl is in the R-configuration, or its fumarate sait;
R®, R* and R are each hydrogen, R® and R® are each n-butyl and the imidazolyl
is in the R-configuration, or its fumarate salt;

*

R? R* and R are each hydrogen, R® and R® are together and the
10 imidazolyl is in the R-configuration;
R® R* and R’ are each hydrogen, R® and R® are each n-butyl and the imid-azolyl
is in the S-configuration;
R®, R* and R are each hydrogen, R® and R® are each ethyl and the imidazoly! is
in the R-configuration;
15 R?, R* and R’ are each hydrogen, R® and R® are each n-pentyl and the imidazolyl
is in the R-configuration;
_ R® R* and R’ are each hydrogen, R® is methyl and R® is cyclohexyl and the
imidazoly! is in the R-configuration;
R® and R* are each hydrogen, R is 6-methyi R® and R® are each n-butyl and the
20 imidazolyl is a racemic mixture of the S- and R-configurations;
R® and R* are each hydrogen, R’ is 7-fluoro, R® and R® are each n-butyl and the
imidazolyl is a racemic mixture of the S- and R-configurations;
R® and R* are each hydrogen, R is 6-methoxy, R® and R® are each n-butyl and
the imidazolyl is a racemic mixture of the S- and R-configurations:
25 R® and R* are each hydrogen, R is 6-hydroxy, R® and R® are each n-butyl and
the imidazolyl is a racemic mixture of the S- and R-configurations:
R® and R* are each hydrogen, R’ is 6-fluoro, R® and R® are each n-butyl and the
imidazolyl is a racemic mixture of the S- and R-configurations, or its hydrochloride salt;
R® and R* are each hydrogen, R’ is 8-methyl, R® and R® are each n-butyl and the
30 imidazolyl is a racemic mixture of the S- and R-configurations;
R® and R* are each hydrogen, R’ is 6-methyl, R® and R® are each n-pentyl and
the imidazolyl is a racemic mixture of the S- and R-configurations: and
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said netal condensation reaction catalyst is selected fromtitanium

zirconi um an lg ym and (D) a catal ytic anount of a
hydrosi | yl at Sgﬁ y’rmegct ion cataly 6. ,The optical ne elpec'rlu?gll?w4

claim5, wherein cBhpoh&n@Erg R?Cfbbk‘ﬁipg%'bé? aﬁﬁé‘dﬁ‘ﬁfszt% angR: ate-each n-pbytyl and the
al koxy- Substitmlgézowuaaa%mém.ﬂwmhe Bashd&- ShigurRians: of at least two

sil1con-bonded a oxg/ %r %ﬂarsmapceerutlgg)ll ggrgpl)gsmon comprising a compound according to
claim 12 or a pharmaceutically acceptable salt thereof and a pharmaceutically

5 acceptable carrier.

17. A method of eliciting an agonist effect from one or more of a somatostatin
subtype receptor in a subject in need thereof, which comprises administering a
compound according to claim 12 or a pharmaceutically acceptable salt thereof to said
subject.

10 18. A method of eliciting an antagonist effect from one or more of a
somatostatin subtype receptor in a subject in need thereof, which combrises
administering a compound according to claim 12 or a pharmaceutically acceptable salt
thereof to said subject. _

19. A method of binding one or more somatostatin subtype 'receptor in a

15  subject in need thereof, which comprises administering a compound according to claim
12 or a pharmaceutically acceptable salt thereof to said subject.

20. A method of treating acromegaly, restenosis, Crohn’s disease, systemic
sclerosis, external and internal pancreatic pseudocysts and ascites, VIPoma,
nesidoblastosis, hyperinsulinism, gastrinoma, Zollinger-Ellison Syndrome, diarrhea,

20 AIDS related diarrhea, chemotherapy related diarrhea, scleroderma, Irritable Bowel
Syndrome, pancreatitis, small bowel obstruction, gastroesophageal reflux,
duodenogastric reflux, Cushing’s Syndrome, gonadotropinoma, hyperparathyroidism,
Graves’ Disease, diabetic neuropathy, Paget's disease, polycystic ovary disease,
cancer, cancer cachexia, hypotension, postprandial hypotension, panic attacks, GH

25 secreting adenomas or TSH secreting adenomas, in a subject in need thereof, which
comprises administering a compound according to claim 12 or a pharmaceutically
acéeptable salt thereof to said subject.

21. A method of treating diabetes mellitus, hyperlipidemia, insulin
insensitivity, Syndrome X, angiopathy, proliferative retinopathy, dawn phenomenon,

30  Nephropathy, peptic ulcers, enterocutaneous and pancreaticocutaneous fistula,
Dumping syndrome, watery diarrhea syndrome, acute or chronic pancreatitis,
gastrointestinal hormone secreting tumors, angiogenesis, inflarrimatory disorders,
chronic allograft rejection, angioplasty, graft vessel bleeding or gastrointestinal bieeding
in a subject in need thereof, which comprises administering a compound according to

35 <claim12ora pharmaceufically acceptable salt thereof to said subject.
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40 (b) an al kenyl -substituted organopol ysi |l oxane havi ng an average

of at | east Ll L con-bonded al kenyl groups per nolecule. d
for manuf act Wﬁ%‘s‘g‘h&opt ical menory elenent, said nmethod conprl sing t#w
st eps of: (A) 2proviAdlimethead dfiinkibitisgiliss pediiferatinn ofghelicebatderapylorin a Sub]ect

(&) “bondi ng- <ainifted Bifedplin pampssom Rl £ 8aRpSai2acouhs 1o B

oo Cecon ate using“a si cone
conposi ti on whiphbrmaceuticallylaeceptable salt lhewmfetomatdjsmigjquent vvher ein said

silicone 23. A method of blocking sodium channel in a subject in need thereof, which
5 comprises administering a compound according to claim 1 or a pharmaceutically
acceptable salt thereof, to said subject.

24, A method of blocking sodium channel in a subject in need thereof, which
comprises administering a compound according to claim 12 or a pharmaceutically
acceptable salt thereof, to said subject. '

10 25. A method of alleviating neuropathic pain in a subject in need thereof,
which comprises administering a compound according to claim 1 or a pharmacentically
acceptable salt thereof, to said subject.

26. A method of alleviating neuropathic pain in a subject in :,need thereof,
which comprises administering a compound according to claim 12 or a pharmaceutically

15  acceptable salt thereof, to said subject.

27. A pharmaceutical composition for use as a local anesthetic, comprising a
compound according to claim 1 or a pharmaceutically acceptable salt thereof, and
opt:onally a pharmaceutically acceptable carrier.

T 28. A pharmaceutical composition for use as a local anesthetic, comprising a

20 compound according to claim 12 or a pharmaceutically acceptable salt thereof, and
optionally a pharmaceutically acceptable carrier.

28. A method of treating any pathology, disorder or clinical condition
involving glutamate release in their etiology in a subject in need thereof, comprising
administering a compound according to claim 1 or a pharmaceutically acceptable salt

25 thereof to said subject.

30. A method of treating any pathology, disorder or clinical condition
involving glutamate release in their etiology in a subject in need thereof, comprising
administering a compound according to claim 12 or a pharmaceutically acceptable salt
thereof to said subject.

30 31. A method according to claim 29 wherein the pathology, disorder or
clinical condition is selected from the group consisting of psychiatric disorders, hormonal
conditions, metabolic inducted brain damage, sulphite oxidase deﬁciency, hepatic
encephalopathy associated with liver failure, emesis, spasticity, tinnitus, pain and drug
abuse and withdrawal.
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conposition is curable via an addition reaction and a condensati on

reaction. Swoldessedat hod of claim 7, wherein said silicone cogeﬂ%lsgdhﬁgn
conpri ses: - (A 100 parts by wei ght of an organo ol ysi | oxane avin

an average of at Ieéét t\&)@h@%@?ﬁﬁfﬂm@aﬂmﬁk? gh@r@ﬂsﬂeﬁwaﬁwlw@:r@md@f or

at |east two Siydich Eaﬂ?&m&?% seué&é@wﬂn tHE QFiLD m&.sw ef:b&y%h.atnc disordéf2) héfthonal
or ganohydr ogenpol oxane having an aver age o
si i con- bondedcﬁ'ﬁ;ﬁ'%ﬁeﬁﬂaﬁéﬁﬁc lncgmtewre@upem%eﬁ@ﬁphlt% r@"%ﬁaﬂefﬂ%ﬂw. drepatic

Si1 1 con-bondedencdyrldpaty adeimtddIwinMenaflirel Binesh, %béétﬁﬁ{ﬂ tmﬂ?%jpaén gnd drug

al kenyl groups 1 n conmponent (A) 1s fromQO
20 parts by5 wepbwuie @d withdrawal. condensatlon reactlon catal yst wherein the

metal of 33. A method of treating any pathology involving neuronal damage in a
' subject in need thereof, comprising administering a compound according to claim 1 or a
pharmaceutically acceptable salt thereof to said subject.

34, A method of treating any pathology involving neuronal damage in a

10  subject in need thereof, comprising administering a compound according to claim 12 or
a pharmaceutically acceptable salt thereof to said subject.

35. A method according to claim 33 wherein the pathology is selected from
the group consisting of Alzheimer's disease, Huntington's disease, Parkinson's
diseases, virus (including HIiV)-induced neurodegeneration, amyoti'ophic lateral

15  sclerosis (ALS), supra-nuclear palsy, olivoponto-cerebellar atrophy (OPCA), and the
actions of environmental, exogenous neurotoxins.

36. A method according to claim 34 wherein the pathology is selected from
the group consisting of Alzheimer's disease, Huntington's disease, Parkinson's
diseases, virus (including HIV)-induced neurodegeneration, amyotrophic lateral

20  sclerosis (ALS), supra-nuclear palsy, olivoponto-cerebellar atrophy (OPCA), and the
actions of environmental, exogenous neurotoxins.

37. A method of treating arrhythmia in a subject in need thereof, comprising
administering a compound according to claim 1 or a pharmaceutically acceptable salt
thereof, to said subject.

25 38. A method of treating arrhythmia in a subject in need thereof, comprising
administering a compound according to claim 12 or a pharmaceutically acceptable salt
thereof, to said subject.

39. A method of treating epilepsy in a subject in need thereof, comprising
administering a compound according to claim 1 or a pharmaceutically acceptable salt

30 thereof, to said subject.

40. A method of treating epilepsy in a subject in need thereof, comprising
administering a compound according to claim 12 or a pharmaceutfcélly acceptable salt
thereof, to said subject.
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tion catal yst.

condensati on reaction catal yst
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conprisies an adm xture of:

(a) an al koxy-substituted

or ganopol ysi | oxane havi ng an average of at

groups per

nol ecul e;
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(b) an al kenyl -substituted

or ganopol ysi | oxane havi ng an average of at

groups per

nol ecul e.

| east two silicon-bonded al koxy
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AL Albania
AM Armenia
AT Austria

AU Australia

AZ Azerbaijan

BA Bosnia and Herzegovina
BB Barbados

BE Belgium

BF Burkina Faso
BG Bulgaria

BJ Benin

BR Brazil

BY Belarus

CA Canada

CF Central African Republic
CG Congo

CH Switzerland
CI Cbite d’Tvoire
M Cameroon
CN China

Cu Cuba

CzZ Czech Republic
DE * Germany

DK Denmark

EE Estonia

ES

FOR THE PURPOSES OF INFORMATION ONLY

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Treland

Tsrael

Teeland

Ttaly

Japan

Kenya

Kyrgyzstan
Democratic People's
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




