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leﬁCGEN CONTAI NI NG HETEROCYCLI C RI NG 10 - BACKGROUND e
H3 receptor sites are known and are of current interest to 15 tHG&e-o
skilled in the art--for exanple, see: Wst, Jr. et al., "Biexponential

Ki netics of (R)-a- [[err] H] Met hyl hi stamine Binding to the Rat Brain H3

Hi stam ne Receptor", Journal of Neurochedlistry, Vol. 55, No. 5, pp.
1612-1616, 1990; V\ést Jr. et al., "ldentification of Two H err]-H stam ne
Recept or Subtypes”, I\/bI ecul ar ‘Pharmacol ogy, 38:610-613; and Korte et 20
al., "Characteri zat lon and Tissue Distribution of H3 Hi stam ne Receptors
in Guinea Pi'gs by Nerr]-Mt h)fl ni siapp NEEp Sheahen caggand-Bi ophysi cal
Resear ch Communi cati ons, Vol

1268, .Na... 3, PR, 979- 986,
Arrang et al. in US. 4,767, 7@8"'{.?”2‘%5 Aﬂ”as 3691%188 """ di scl ose a
phar maceuti cal conposition contai 1N g hP & gm Helo?88d -4t bative of the
formul a: 5 . :-:-i ACEWMILAS) Cpaged ... tf)éllag(iu .......... . .

L4 4 & rpaged ... to paged ..........

A LECEIPT oo, |

10
BACKGROUND
Hs receptor sites are known and are of current interest to
15 those skilled in the art--for example, see: West, Jr. et al., "Biexponential
Kinetics of (R)-a-[3H]Methylhistamine Binding to the Rat Brain Hs
'Histamine Receptor"; Journal of Neurochemistry, Vol. 55, No. 5, pp.
1612-1616, 1990; West, Jr. et al., "Identification of Two Hz-Histamine
Receptor Subtypes®, Molecular Pharmacology, 38:610-613; and Korte et
20 al., "Characterization and Tissue Distribution of Hg Histamine Receptors
_in Guinea Pigs by Ne-Methylhistamine®, Biochemical and Biophysical
Research Communications, Vol. 168, No. 3, pp. 979-986..
~ Amang et al. in U.S. 4,767, 778 (Issued August 30, 1988)
disclose a pharmaceutical composition containing a hlstamlne '
25 derivative of the formula: :
P
' r.':—c-—NH2

HN_ _N R, R,

\#

wherein each of R, R2, and R4, represents a hydrogen or a methyl, or
30 Rjy and Ra taken together répresent a methylene, and Rais a hydrogen,
' a methyl or a carboxy, with the proviso that R, Rz, R3, and R4 are not

simultaneously methyl groups. It is disclosed that the derivatives -



X

mh?;e&aﬂeach of Rerr], Rerr], and R err], represents a hydrogen or a
met Ayl*;” or "30 Rlerr] and R err] taken together represent a nethyl ene, and

Rlerr] is a hydrogen, a nmethyl or a carboxy, with the proviso that
Rlerr], Rerr], Rerr], and Rerr] are not si mul t aneousl y net hyl
groups. It is disclosed that the-derivatives '

-2- behave as conpl ete agonists of the H3 receptors in rat brain
and produce a nmaxi mal inhibition of re2ease identical to that induced
by hi stam ne (approximately 60% . It is also disclosed that the,

hi st am.ne derivatives powerfully inhibit the rel ease and synthesis of

N atam e by 5 . Y ot .
Consequent Iy, acOSTaVedE Ebbiéfs UgShiste b i (g rebaptirt I Bl tbRand , | o
to decrease hi st fiodusaagnaximal inhibitiom efrelsasenidentical tgtbat inducedddy and in

the nervous, - car ¢iQ¥mie! ka"ﬁ\Proximate %R Y6 setf !h%'t‘ﬂ1é’his‘ié1min?1

sedative ef Tect o deiyalvas poweriul intibi the selease archeuBabs OLTUSAMNE b0
hy po; ha: ag}); Cmulog Ve se_leccﬁeslyiestihu_nating the l-arrbbdpwrte.s quqmnﬁtlypdo&mg?rgt ﬁg
ol case of i ni | aalrasi HEAL Y dedivaives ord T8 ctronsd Histenielficy o
(e.g., asthma) i 4ranspissiod inthe digestivertract and in theinervays,ardiovaseulais
receptors of {he drgfiimbhe spsterid."&iral et st cibd8inif e Roriveitb8 cah ¥ ©f
rel ease of gastric histamne 1s |jkely“to exerf antisecretor _ and
anti ul cerative efusediB therapyas agryg having.spdativg effecte. s ﬁ@égﬁﬁ)i’ﬁgﬂiato"p
rel ease of t{g nanticoawilsant, regulater ofckysitRaRmMe-hyptphysdal saesstion, e
antidepressant, and modulator of cerebral circulation. According to
Arrang et al., inhibition of the release of inflammation messengers in
various allergic conditions (e.g., asthma) is expected to result from
stimulation of the Hs receptors of the lung. It is further disclosed that the
15 inhibition of release of gastric histamine is likely to exert antisecretory
' and antiulcerative effects. According to Arrang et al., modification of -
release of the me'sséngers of immune responses is likely to modulate
the latter responses. . '

EP 0 338 939 discloses compounds of the formula:

20
e
= —CH-CH-NH,
HN. N cl: .
\“ s

_ Derwent abstract 86-273706/42 for. EP 0 197 840 discloses
imidazole derivatives of the formula:
25




t he Iatter responses

EP 0 338 939 discl oses conpounds

of A e formula: 20 - ' [err]

Derwent abstract 86-273706/42 for EP O 197 840 dlscloses i m dazol e
derivatives of the formula: 25 ' [err]
-3-_ _ wherein Rerr] is H methyl or ethyl; Ris Hor Rerr]; and.
Rlerr] is 1-6C al kyl, plperonyl 3-(benzi m dazol on- 1-yl) propyl,
-CZ-NHR[err] or a group (i): -3-

[err] 5 wherein n is 0-3; Xlsabond 0, S, NH CO ‘CH=CH or a

group (ii):

10

15

20

25

[err]
wherein Ry is H, methyl or ethyl; Ris H or Rg; and Rz is 1-6C alkyl,
piperonyl, 3-(benzimidazolon-1-yl)propyl, -CZ-NHRs or a group (i):

. Rj
| 0]
wherein n is 0-3; X is a bond, O, S, NH, CO CH=CH or a group (ii):
Ry
- ——CH
| (i)

Rs is H, methyl, halo, CN, CF3 or .COR4; R4 is 1-6C alkyl, 3-6C cycloalkyl
or phenyl (optionally substituted by methyl or F); Zis O, S, NH, N-methyl

‘or N-CN; and Rs is 1-8C alkyl, 3-6C cycloalkyl (optionally substituted by

phenyl), 3-6C cycloalkyl(1-3C)alkyl, phenyl (optionally substituted by
methyl, halo or CF3), phenyl(1-3C)alkyi, naphthyl, adamantyi or
p-toluenesulphonyl. It is disclosed that these compounds are
psydhot'ropic agents. It is also disclosed that these compounds
antagonise the histamine H3 receptors and increase the speed of
cerebral histamine renewal.

Derwent abstract 90-184730/24 for U.S. 4,925, 851 :
discloses 2- or 4—(2-(1H-|mldazol- -yl)ethyl) piperidine compounds
useful as antitumour agents for inhibiting lymphoma, sarcoma, myeloma
and leukaemia. The compounds have the formula;

—
-2 CHzCHz—N/\I |

_ =N :
R—N 4 >’

wherem Ris -CHz(CHg)m-Me, -CO-(CH2)m-Me or -CO-CMez-Rg, mis 2-
18; R2 is H or Me; Ry is -(CH2)n-R3; n is 0-13; Ra is H, i-Pr or t-Bu; and



10 tR[erv[] is H nethyl, han,'CN, CF[er-r] or CORlerr]; Rerr] is 1-6C

al kyP, 3.6C cycl oal kyl or phenyl (optionally substituted by nmethyl or
F); Zis O S, NH N nethyl or NNCN, and Rferr] is 1-8C al kyl,; 3-6C
cycl oal kyl (optionally substituted by phenyl ), 3-6C

cycloal kyl (1-3C) al kyl, phenyl (optionally substituted by nmet hyl, halo
or CF[err]), phenyl (1-3C) al kyl, naphthyl,. adanmantyl or 15 .
p-tol uenesul phonyl. It is disclosed that thesd-onpounds are

psychotropic agents. It is also disclosed that these conpounds -
ant agoni smthe histam ne H3 receptors and increase the speed of

coretral ot eyl gt ty 2 postOB W ing FOVES ot (1) o
4-(2- (1H i ni dazol - supi gt méms,ﬁm ﬁerdaﬂsmtaxepedri& and (2) the;sem oG atoms in -

antitunmour agents hOénd ﬁtﬁ A, sarconm, nyel oma and.
| eukaem a. The corrpounds hav e
[err] 25 - wherein E%WQMEW'?Q'@Q'@&W?-{I@I"HP! [P 372125A discloses
-CO- (CH err]) [ & 1] cofnpoundSof & formdiaR err]; mis 2- 18, R2is Hor:
Me; Rerr] is -(CHerr])[err]-Rerr]; nis 0-13; Rerr] is H i-Pr or t-Bu;

d : - 4-

N x
R,
Rs

wherein X is O or S; Ry is halo, CF3, CN, NO3, OH, or 1-6C alkoxy; Rz is
10 H, 1-6C alkyl, aryl, 7-13C aralkyl, optionally substituted amino or 5- or

6-membered N-containing ring; and Rz is 1-6C hydrocarbyl, 7-13C

_ aralkyl or 1-13C acyl. Itis disclosed that these compounds have alpha2-

antagonist activity with no dopamine activity and that they are useful for

treating depression and other related ilinesses (e.g., anxiety or cognitive
15 disorders). | -

: “Derwent abstract 88-309195/44 for U.S. 4935417
discioses compounds of the formula:

H R,
N.
\ ' ' : Ry
/(\N _ / \ |
R{ CH— (CH,),—N N—(CH,);—CH
| \ /
'S - (CHm R,

20



t e flygatlng group ‘i s at the 2- or 4- position; with the .prow so that (1)

t he' sumof C atonms in Rerr] does not exceed 13; and (2) the sumof C
atons in R and R err] does not exceed 25. Der went
abstract 90-180087/24 for EP 372125A-di scl oses 5 conpounds of the formnul a:
[éerr] wherein Xis Oor S; Rerr] is halo, CFerr], CN,

N err], OH or 1-6C alkoxy; Rerr] is 10 H, 1-6C alkyl, aryl, 7-13C

aral kyl, optionally substituted am no or 5=sar 6- menber ed N-cont ai ni ng
ring; and Rlerr] is 1-6C hydrocarbyl, 7-13C aral kyl or 1-13C acyl. | t
I's disclosed that these corrpounds have al pha2- ant agoni st activity

T e e wRaraih hteSing 0.8 A HE i Jower el SRR
di sorders). rogen; R2 is arylPlowerraikylios thyaicoger-RO sl et Alkyl; hyddxy
- ﬁl?35417 - d 581,868&988“&“%@%% HydFodéH: BB & aryl or hydrogen; m is twd &7
three; n is zero, one or two, provided that when R3 is hydroxy, n is one or
5 two; and q is zero, one, two or three. U.S. 4935417 discloses that these
compounds are calcium channel antagonists useful for treating
mammals having a variety of disease states, such as stroke, epilipsy,
hypertension, angina, migraine, arrhythmia, thrombosis, embolism and
- . also for treatment of spinal injuries
10 Compounds known in the art include:

()

(1)

O

NH

HN__N
AN 85651007 RN 81345.39-3
CA98(23):194918y CA96(17):139642m



-5- © %, Wwherein (according to U.S. 4935417) Rlerr] is aryl, lower alkyl,
cycloal kyl or hydrogen; Rlerr] is aryl, lower alkyl or hydrogen; -
Rlerr] is |lower alkyl, hydroxy ~or hydrogen; Rerr] is aryl or

hydrogen; R err] is aryl .or hydrogen; mis two or three; n is zero,
one or two, provided that when R3 is hydroxy, nis one or 5 two; and q is
zero, one, two or three. U S. 4935417 discl oses that these conpounds
are cal ci um channel antagonists useful for te@ating manmal s havi ng- a
vari ety of disease states, such as stroke,. epilipsy, hypert ensi on,

angi na, mgraine, arrhythm a, .t hronbosi's, enbolism and al so for
treatnent of spinal injuries 10 : : ounds known in the art

i ncl ude: - , )

[err] - RN 85651-90-7 . RN 81345-39-3
CA98(23): 194919y . CA96(17): 3 39642

H~—~C—OH

HN A" \cH,,

RN 81345-38-2

6(17): 4
and CA96(17) 1396- 2m

Known compounds in the art also include compounds of
the formula:

wherein R (Table 1) is:



-6-%
RN 81345- 38-2

[err]

(3).9
CA96( 17) :

HCOHI [err]

\ 1 39642m
Known compounds in the art al so include conpounds of
wherein R (Table 1) is:

and

the formula: 5

-7-
TABLE 1
NO. B BN CA
1 -CHg. 106243-44-1_| 106(11):84602r |
2 . -CH(CH3), 106243-45-2 | 106(11):84602r
3 H _ 106243-23-6 | 106(11):84602r
4 | -C(S)NHC(CH3)2CHoC(CHs) | 106243-93-0 | 106(11):84602r
5 | -C(O)NHCH(CHas)(phenyl) | 106243-90-7 —
6 -C(S)NH(p-chiorophenyl) 106243-85-0 ' -
7 -C(O)NH(phenyl) 106243-77-0 —-
8 | -C(NH)N(CHg){(cyclopropyl) | 106243-73-6 o
9 -C(S)NHCH3 106243-61-2 —
10 | -CH2CHo.phenyl 106243-49-6 -
11 | -CHCHp.p-flurophenyl | 106243-67-8 | -
12 | benzyl 106243-25-8 --

Additionally known compounds include:

5
M h__
FonU2aes
HN N
\Z OCHj3
RN 51746-84-0 RN 67319-35-1
CAB0(15):82801a CAB89(13):109229v



O TABLE 1 NO 1

- d—|[ er r] ' 106243-44-1 106(11):84602r 2
-CH(CH err])[err] 106243-45-2 106(11):84602r 3 H
106243-23-6 106(11):84602r 4 -C(S)NHC(CHerr])[err]CH err]C(CH err])
106243-93-0 106(11):84602r 5 -C(ONHCH(CH err]) (phenyl)
106243-90-7 : 6 - C( S) NH( p- chl or ophenyl ) 106243-85-0
- 7 -C(O NH( phenyl) 106243--7/8-0 8

-C(NH)N(CH[ err]) (cycl opropyl) 106243-73-6 - 9

-C(S)NHCH[ err] 106243-61-2 - 10 -CH err] CH err] - phenyl
106243-49-6 - 1i3) -CH err]CH err] p-fl urophenyl 106243-67-8

10 :

12 . benzyl 6243- 25- 8

Addi tional |y known conpounds/3 .HL’S—N/\

(2) | [er RN 51746- 84-0

RN 67319-35-1 HN 281 15) : 8280 NCAg9(13): 109229v
RN 58013-30-2

CAB9(23):197598t
* CAB4(9):59553v

4) c N |
[\ o /\l cl
HN\/N _ k/N

'RN 58013-29-9

CA89(23):197598t
CAB84(9).59553v

Z

HN N N

RN 5801 3-24-4

HN__N N

RN 1 8505-67-4
CA72(17):80459v
CA69(3):10467w

© [—TCHZCHZ INO



-8: [err] (5)

(7

)
——v—CH,CH N
RN 46906-54-1 \(D

8
( ),=r'CH2CH2 N/\
HN\/N | l\/N
RN 46995-90-8 | \<N A
CH, and

(9) .
[~ —CHCH;—N N
HN N '
- RN 80101-09-3
5 CA96(1):6760b

In view of the art's interest in compounds which effect the
H3 receptors, novel compounds having agonist or antagonist activity on
H3 receptors would be a welcome contribution to the art. This invention
10  provides just such a contribution by providing novel compounds having -
Hg3 agonist or antagonist activity. ' '

SUMMARY OF THE INVENTION

15 This invention provides compounds of the formula:



- 9- [efr] ' ~In view of the art's

i meresSt in conmpounds which effect the H3 receptors, novel conpounds
havi ng agoni st or antagoni st activity on. Herr] receptors woul d be a
wel come contribution to the art. This invention 10 provides just such a
contribution by providing novel conpounds having H3 agoni st or
ant agoni st activity. SUMMVARY CF THE .1 NVENTI ON
_ -10-
1 " n2 3
R R (c)yR
O L 1 IN—nR®
[\ "N X (1.0)
HN\/N (C), R*

ora pharmaoeutlcally acceptable salt or solvate thereof, wherein:
(A): mis an integer selected from the group consisting
5 . of. 1and 2;
(B) n and p are integers and are each independently
' selected from the group consisting of : 0, 1,2, 3, and 4
such that the sum of nand pis 4 and T is a 6-membered
ring; :
10~ (C). R3andR*are each independently bound to the same or
different carbon atom of ring T such that there is only one
'R3 group and one R4 group in ring T, and each R1, R2, R3,
and R4 is independently selected from the group consisting
of: :
15 1) H |
(2) C1to Cg alkyl; and
(3) -~ -(CH2)q-R® wherein q is an integer of: 1 to 7, and RS
is selected from the group consisting of: phenyl,
substituted phenyl, -OR7, -C(O)OR?, -C(O)R7,
20 . " -OC(O)R7, -C(O)NR7RS, CN and -SR7 wherein
R7 and R® are as defined below, and wherein the
substituents on said substituted phenyl are each
independently selecte_d from the group consisting of:
-OH, -0-(C1 to Cg)alkyl, halogen, C1 to Cg alkyl,
25 . -CF3, -CN, and -NOg, and wherein said substituted
~ phenyl contains from 1 to 3 substituents;
(D) RS is selected from the group consisting of:
(1) H; -
. (2) Ci.to Cap alkyl;
30 (3) Cato Cg cycloalkyl;



15 Thi.s invention provides. conpounds of the fornula:

- '10- ferr] or a pharmaceutically acceptable salt or solvate

t her eof , - wher ei n: (A mis an integer selected fromthe group
consisting 5 _ of: 1 and 2; ' (B) n and p are

I ntegers and are each independently ‘ selected fromthe
group. consisting of: 0, 1, 2, 3, and 4 such that the sum
of nand pis 4 and T is a 6-nenbered -11- ring; 10 (O

R3.and R4 are. each independently bound to the sane or
di.f ferent carbon atomof ring T such that there is only one

arr] srow and one Fert gt oug GloR 7 oo e b 0 Bl .,

consi sting ofbelow except that R7 ig npt Hyy: _
(2) derr] to dJerr] al kyl('5 a”d-C(O)R7; (3) '
-(CH err])[err]-Rerr] \/\/neregnqiéa Eg'rgteger of: 1 to 7, and R err]
is selected fromthe group (Bdnsi-G( 8 s phenyl

5 (7 aly;, '

(8) propargyl; and o
(9) -(CHz)q-RS, wherein q and RS are as defined above,
and when q is equal to 1, then R is not OH or SH;
(E) R7 and R8 are each independently selected from the group
10 cbnsisting of: H, C1 to Cg alkyl, and C3 to Cg cycloalkyl;
(F) the dotted line (-----) represents a double bond that is
' optionally present when m is 1, and n is not 0, and p is not
- 0 (i.e., the nitrogen in the ring is not bound directly to the
carbon atom bearing the double bond), and when said
15 double bond is present then R2 is absent; and
(G) when m is 2, each R1 is the same or different substituent for
‘each m, and each R2 is the same or different substituent for
each m, and at least two of the substituents R1 and/or R2
_ are H.
20
: Those skilled in the art will appreciate that the total number
of substituents on each of the -(C)x- and -(C)p- groups is two, and that
~ such substituents are independently selected from the group consisting
of hydrogen, R3 and R4, such that there is a total of only one R3 and one
25 R4substituentinring T.

- This invention also provides pharmaceutical compositions
comprising a pharmaceutically acceptable carrier and an effective
amount of a Compound of Formula 1.0.

This invention further provides a method of treating allergy,
- 30 (for example asthma), inflammation, hypertension, states of hyper and
hypo motility and acidic secretion of the gastrointestinal tract, hypo and
hyperactivity of the central nervous system (for example, agitation and
depression) and other CNS disorders (such as Alzheimers, |
Schizophrenia, and migraine) comprising administering an effective



suybstituted phenyl, -OR[err], -C(OORerr], -C(ORerr], 20
-.OC(O)R[err], C(O)NR[err]R[err] CN and SR[err] V\/nereln

Rlerr] and Rlerr] are as.defined bel ow, and wherein the

substituents on said substituted phenyl are each

i ndependently selected fromthe group consisting of:

-OH, -O(Cerr] to (err])alkyl, halogen, Cerr] to (err] alkyl, 25
-CF[err], -CN, and -NJ err], and wherei n saii@-substituted

phenyl contains from1 to 3 substituents; ' (D) R[err] S
selected fromthe group consisting of: ,

SRS Dt B qeré&nt%fk%om%undowonnula1§0°’§o 9@@@[&%6 eh

Rlerr] is the sanreaimeRt.err] defined - bel ow exc
that Rlerr] is not H . (5 -COR,

(6) -C(ONRerr]Rerr]; . :

propargyl; and L E IP E Wﬂgﬂr] -Rlerr], wherein
and Rlerr] arg as defined above, and when g is

CO e Lnaspendoat | ool &6 b8oa R foe Joapinggelhs nalefia e = )
OB H’E hg[ SI)'[ ][ eéolrﬁ%aninbsa.lrﬂe#s indichtafl othérwiseX] err] cycl oal kyl ;
E)pt [ onal ly pr esenlt \ihfan m I%Ik;ﬂeﬁ'%ﬁ |$san%fy@ﬁteo%“0haat shfurated
0 (i.e., the nit rhygsocarhonichain having fmm biaa carb%atqm{so t he
10 . cycloalkyl - represents a saturated carbocyclic ring having
from 3 to 6 carbon atoms; ' |
halogen (halo) - represents fluoro, chloro, bromo or iodo;
DMF - stands for (N, N-dimethylforamide);
LDA - stands for lithium diisopropylamide;
15 ' PDC - stands for pyridinium dichromate;
proton sponge - stands for [1,8-bis(dimethylamino)-
naphthalene, N,N.N',N'-tetfamethyld ,8-naphthalenediamine};
SEM - stands for 2-(trimethylsilyl)ethoxymethyl;
THF - stands for tetrahydrofuran; and
20 TMEDA - stands for N,N,N',N'-tetramethylethylenediamine.
_ Also, unless stated otherwise, the substituents for the |
various embodiments described below are as defined for Formula 1.0.
Preferably, for compounds of Formula 1.0, m is 1; RSis
selected from the group consisting of H and C1 to C1s alkyl; and R to R4
25 are each independently selected from the group consisting of: H, C4 to
Ce alkyl, and -(CH2)q-RS wherein RS is phenyl. Most preferably, RSis
selected from the group consisting of H and C1 to Cg alkyl with H and
methyl being even more preferable; and R3 and R4 are each
" independently selected from the group consisting of: H and methyl.
30 Representative compounds of this invention include
compounds of the formula:

ept

(8)
q



arbon ;atom bearing the double bond), and when said 15 ' doubl e
bond i s present then R2 is absent; and (G when mis 2, each
Rlerr] is the same or different substituent for each m
and each R err] is the sane or different substituent for .
each m and at |least two of the substituents R err] and/or Rerr]

are H 20 Those skilled im the art will appreciate that
t he total nunber of substituents on egg@L of the -(Cf[err]- and
-(Oferr]- groups is two, and that such substituents are

i ndependently sel ected fromthe group consisting of "hydrogen, R3 and
R4, such that there is a total of only one R3 and e 25 R4 substituent in
ring T. _ Thi s |nven ion al§? E@ides phar maceuti ca
conpositions - conprising a phar uti y a tel e carrier and an
~effective amount of a Conpound of mula 1

This invention further provides JntTea ergy, 30 (for

exanpl e asthma), inflamation, per g€nsi on, state “mAper and hypo
motility and acidic secretion % “gast (@Dt estinal tract, hypo and
hyperactivity of the central nervous system (for exanple, dgitation and.
depression) and other CNS disorders (such as Al zhei ners,

Schi zophreni a, and m grai ne) conpr|5|ng adnlnlsterlng effective
-12- anount of a conpound oR'For mulR? 0 to patlent in need of
such ~ treatnent: DETAI LED __|_P_T|_ THE | NVENTI ON
I : I—\ )m
ZN B0
\\/’ (30)
3

Representative compounds of Fo;mula 1.0 include
compounds of the Formula: '

10 5 ) E

(7.0)



5 : : As used herein the followi ng-terns have the foll ow ng

meani ngs unl ess i ndi cated ot herwi se: _ ~alkyl - represents
a straight or branched, saturated hydr ocar bon chain having from1l to
20 carbon atons; 10 cycl oal kyl - represents a saturated
carbocyclic ring having from3 to 6 carbon atons;
hal ogen (hal o) - represents fluoro, chloro, brono or iodo;
DMF - stands for (N, N-dinmethylforanide); .44. LDA - stands
for lithiumdiisopropylamde; 15 PDC - stands for pyridinium
di chromat e; proton sponge - stands for
[ 1, 8- bi s(di net hyl am no) - napht hal ene,
N, N, N, N -tetramet hyl -1, 8- napht hal enedi am ne] ; : . SEM -
stands for 2-(trinmethylsilyl)ethoxynethyl; ) 3 R4 EﬂF - stands
» R® “TMEDA - StandsP /
ng.

for tetrahydrofuran; and 20 44
N,N,N',N'-tetranethylethyle&% !

=M. unl ess

stated otherwi se, the substit fo the5 j nent s
descri bed bel ow are as defg For Ni=8°1. 0. °
Preferably, for conpoun r "0, misHN Ns sel ected from

the group consisting of errlogo (Qerr] alkyl;, and Rlerr] to Rerr]
25 are each independently sel%%ﬂbd romthe.group d8Misting of: .H ([err]

to . derr] alkyl, and -(CHerr])[err]-R’err] wherein Rerr] ts phenyl.
Most preferably, RS is selected fromthe group consisting of H and
Cerr] to Jerr] alkyl with H agg thyl being eyh ﬂnre pr ef erabl e;
and R3 and R4 are each in y sel ected fropmRBhe group

consisting of: Hand nethyl. 3 conpounds of
this invention include

- 13-

_HN\&N R : HN\éN R' Rs:



[err] : Represent ati ve conpounds of Fornula 1.0 include

conpounds of the Fornul a: [err]
-15-
3 .
R® R R4
R1 R2 R‘ N’ R1 R2
N—RS
—— _ R3 p—
HN N R HN_ N R
(11.1) : (12.0)
5 Representative compounds of Formula 1.0 also include

compounds of the Formula:

10 and



- 1%-)' -

[err] E - 15- [err]

-16-
R1
HN«N
(9.4)

wherein R! is selected from the group consisting of: H and C4 to Cg
alkyl with H or methyl being preferred, and R5 is selected from the group
5 consisting of: H, Cq to Cg alkyl, -C(O)OR|, -C(O)R?, -C(O)NR7RS, and
-(CHz)q-R6 wherein RS is phenyl, with H or methyl being preferred
Representatuve compounds of Formula 1.0 further include:

O 0O
NN e NN 6
- 10



5. Represent ative conpounds of Forrmula 1.0 al so include
corrpounds of the. Fornmul a: [err]

-16- [err] wherein Rerr] is
sel ected fromthe group consisting of: H and C[err] to Jerr] al kyl,
with Hor nmethyl being preferred, and Rlerr] is selected fromthe group 5

consisting of: H C(ferr] to (Jerr] alkyl, -C(OORerr], -C(QRerr],

-C(ONRerr]R[err], and (CI—I[err])[err]--1R[-err] wher ei n Rlerr] is
phenyl, with H or methyl being preferred Representative.
conpounds of Fornula 1.0 further include: [err]
. ,CHs ,H
/—\’\C_N) /—(\C_N)
HN\/N HN, _N
- (8.2 83

~N O (X on
N H N
- IN~s (02) cand s (9.3) . .

5 | . Certain compounds of the invention may exist in different
~ isomeric {(e.g., enantiomers and diastereoisomers) forms. The invention
contemplates all such isomers both in pure form and in admixture,
including racemic mixtures. Enol forms are also included.
_ - The compounds of Formula 1.0 can exist in unsolvated as
10 well as solvated forms, including hydrated forms, e.g., hemi-hydrate. In
general, the solvated forms, with pharmaceutically acceptable solvents
such as water, ethanol and the like are equivalent to the unsolvated
forms for purposes of the invention.
Certain compounds of the invention will be acidic in nature,
15 e.g. those c_ompounds which possess a carboxyl or phenolic hydroxyl
group. These compounds may form pharmaceutically acceptable salts.
' Examples of such salts may include sodium, potassium, calcium,
aluminum, gold and silver salts. Also contemplated are salts formed
with pharmaceutically acceptable amines such as ammonia, alkyl
20 amines, hydroxyalkylamines, N-methyiglucamine and the like.

Certain basic compounds of the invention also form
pharmaceutically acceptable salts, e.g., acid addition salts. For
example, the nitrogen atoms may form salts with acids. Examples of

~ suitable acids for salt formation are hydrochloric, sulfuric, phosphoric,
25 acetic, citric, oxalic, malonic, salicylic, malic, fumaric, succinic, ascorbic,

maleic, methanesulfonic and other mineral and carboxylic acids well
known to those in the art. The salts are prepared by contacting the free



10 »
[err]

L al

[err] _ o _ -17-

10

15

20

-18-

base form with a sufficient amount of the desired acid to produce a salt

in the conventional manner. The free base forms may be regenerated
by treating the salt with a suitable dilute aqueous base solution such as
dilute aqueous sodium hydroxide, potassium carbonate, ammonia and
sodium bicarbonate. The free base forms differ from their respective salt.
forms somewhat in certain physical properties, such as solubility in polar
solvents, but the acid and base salts are otherwise equivalent to their
respective free base forms for purposes of the invention.

, All such acid and base salts are intended to be
pharmaceutically acoepfablé salts within the scope of the invention and
all acid and base salts are considered equivalent to the free forms of the
corresponding compounds for purposes of the invention. ‘

The following processes may be employed to produce
compounds of Formula 1.0. 'Unless stated otherwise, reactions are
conducted at an appropriate temperature which allows the reaction to
proceed at a reasonable rate to completion.

A PREPARATION OF QQMPQQNQS WHEREINmM IS 1. n IS 0 AND
| | pis4 .

SCHEME 1



5 . T Certain conpounds of the invention may exist in different
i sofreric (e.g., enantionmers and di astereoi soners) fornms. The invention
cont enpl at es al | such isomers both in pure formand in adm xture,
including racem c mxtures. Enol forms are al so included.

The conmpounds of Fornmula 1.0 can exist. in unsolvated as 10 well as

sol vated forms, including hydrated forns, e.g., hem-hydrate. In

general, the solvated forns, w th pharnmaceuggcal | y acceptabl e sol vents
such as water, ethanol and the i ke are eqU|vaIent to the unsol vated

fornms .for purposes of the invention. Certain conmpounds of
the invention will be acidic in gatu (C*iﬂ t hose conpounds which
possess a carboxyl or phenolic h group These rrpqyg(gHgEy
form phar maceutical | y jgcceptable s Its Exanpl es of R3u alts may

i ncl ude sodium potasgyum cal ci umy alum num gold §nd s}lver salts.
Al so contenpl at ed aw® Skt sqfor w th phar naceut | ccept abl e
am nes such as ammogi a, dFkyt®»20] ami heSTTyUT®Xyal '

N-net hyl gl ucam ne arykt li ke. asi ¢ Jcompounds
of the invention #R%0 ToRE  R%har nmeutical | §3 st S, €.0.,
acid addition salts. For exanfl)e, the nitrogen a@gnﬂanay fdﬂ%1salts
with acids. Exanples of suitable acids for salt formmtion are

hydrochl oric, sul furic, phosphoric, 25 acetic, citric, ¢xalic, malonic,
salicylic, malic, fumaric, succinic, ascorbic, mal eil@ net hanesul fonic

and other mneral and carboxylic acids well . known tq those in the art.
The salts are prepared by contacting the free

(8) R4 R3

In Step 1 of Scheme 1, piperidine is reacted with di-tert-
 butyl dicarbonate ((tBOC)20) in an organic solvent optionally in the
5 presence of an organic base. The reaction is conducted at a
temperature of about 0 to about 30°C. Preferably, methylene chloride is
used as the organic solvent, but other suitable organic solvents include
DMF and the like. Triethylamine is used as the organic base . Other
bases which can be used int_:IUde 4-dimethylaminopyridine and the like.
10  In compound (1), the t-BOC group is chosen as an activating group on
“nitrogen which increases the kinetic acidity of the a-proton such that a
lithio salt would result upon treatment with a strong organic base (for
example, Step 2). Other activating groups on nitrogen, known in the art



- A8- base formwith a sufficient amount of the desired.acid to

produce a salt I n the conventional manner. The free base forns may be
regenerated’ by treating the salt with a suitable dilute aqueous base
sol ution such as di | ute aqueous sodi um hydroxi de, potassi um carbonate,
amonia and 5 sodium bicarbonate. The free base forns differ fromtheir
respective salt : forms sonewhat in certain physitcal properties,. such as
solubility in polar solvents, but the2®+d and base salts are

ot herwi se equivalent to thei.r respective free base forns for purposes
of the invention. such acid and base salts are

the. i nventi on anthet G8R &lFp Eérﬁ%»rédﬁa@gﬂéiﬁ@@@%&ﬁg‘ﬂeﬁe'%sﬁiqu.%ﬁfem to

the free forns oéndfermamidiner (Sse Atdtichimicanpctan¥ol.f8 N U3,pHR88). of t he
I nventi on. P& cOMp yed to
produce 15 conpounds of Fg} %ﬁéfﬁgédh%“?&egkmstat gﬁ%gt herv&;‘g‘e&megct I ons

are conduct maacied withagemppund () t enper at ure which all ows the reaction
to procged at a reasonable rate to conpletion. A PREPARATI ON
OF COMPOUNDS EREIN mI1S 1. n 1S 0 AND 20 1 .
pis 4 : S ME 1
-19 - : :
—— Cl
Z=N_ N
)

to produce compound (3). The reaction is conducted in an inert organic
" solvent containing an organic base and TMEDA (N,N,N',N'-tetramethyl-
10 ethylenediamine). The reaction is conducted at a temperature of about
~ .78 to about 25°C (room temperature). Tetrahydrofuran is preferably
~ used as the solvent, other suitable solvents include diethyl ether and the
like. The anion of (1) is prepared by treatment of (1) with sec-butyl-
lithium in THF at -78°C.
15 Z represents the protecting group

(trityl) -

Z can be other protecting groups, such as 2-(trimethyl-
20 snlyl)ethoxymethyl benzyloxycarbonyl and the like; however, unless
stated otherwise, Z preferably represents the trityl group in the process
-described below for making the compounds of this invention.



[err] 5 ' : In Step" 1 of Schene 1,

plperldlne IS reacted wth di-tert- butyl dicarbonate ((tBOC)[err] O
in.an organic solvent optionally in the 5 presence of an organic base.
The reaction is conducted at a - tenperature of about 0 to about
30[err]C. Preferably, nmethylene chloride is used as the organic

sol vent, but other suitable organic solvents include DVF and the |ike.
Triethylam ne is used as the organi c base..@yher bases which can be

used include 4-dinmet hyl am nopyridi ne and the Iike.

Those skilled in the art will appreciate that other protecting
groups known in the art may be used--such as, for example, base
sensitive groups wherein the protected compounds would be
deprotected using basic conditions (e.g., NaOH). The processes

5 described herein wherein the protected compound is deprotected under
| acidic conditions may also be carried out under basic oondmons when a

‘base sensitive protecting group is used.
Compound (2) is prepared in two steps from compound (4):

,—(_,# ,—%

Z—N N Z_ N
10 . (4) R (5) (2

Compound (4) is reacted with an organometallic reagent R1M, wherein
M is Li or MgBr, to produce oompound (5). The reaction takes place in
an inert organic solvent at a temperature of about -78°C to 0°C. '
15 Suitable inert organic solvents include: THF, diethyl ether and the like.
Compound (5) is then reacted with thionyl chloride in an inert organic
solvent, such as benzene or CH2Cly, in the presence of base to
generate compound (2). The reaction is conducted at a temperature of
about -20°C to 80°C. Suitable bases include: pyridine, triethylamine,
20 and the like. Preferably, triethylamine is used as the amine base.
Compound (4) can be obtained by following the literature procedure set
forth in J.K. Kelly, et al., J. Med. Chem., 20, 721 (1977).
In Step 3 of Scheme 1, compound (3) is treated with HCI or
similar acid in an inert organic solvent such as ethyl acetate or dioxane,
25 at a temperature of about 0°C to selectively deprotect (3) thus producing
compound (6).
In Step 4 of Scheme 1, compound (6) may be reacted W|th
(i) R5-X (when RS is -C(O)R?, -C(O)OR7 , “=C(O)NR7RS or alkyl) in an
organic solvent optionally in the presence of a siutable base (e.g.,
30 triethylamine); or (ii) RSA-CHO (when R5 is alkyl, cycloalkyl, allyl,



10 In gonpound (1), the t-BOC group is chosen as an activating.group on
ni't fogen -whi ch increases the kinetic acidity of the a-proton such that a
lithio salt would result upon treatnent with a strong organic base (for
exanple, Step 2). O her activating groups on nitrogen, known in the art "

- 20- t hat can al so be enpl oyed include nitroso, phosphoryl, hindered
acyl, and formam dine. (See Aldrichimca Acta, Vol. .8, No. 3, 1985).
In Step 2 of Schene 1, the anion of conpoung2¢l) is reacted with
conmpound (2) 5 ‘ [err]

to produce conpound (3). The reaction is conducted in an inert organi c .

(N NN er ] n or ProseteVt, fattizy 6F $6o8tiied Beanhin the presapce of NaBHS(GN)
conducted at a t (squiumtcyanoboratiydride) or othef” Bydrogenatingasinsitigrs (e.gom
othor euit abi e s RIHON S, brodtic sBveRt o prodycd BSMpBURd TN O -
of (1) is prepartapresentsaan Rergroup that has one dess 1Cdgi group. Prefesablyim i n THF
at -78[err] Cg 15CH,Cl, is used a$ thé BoRmt WhenRSX & @séd, Hhdtedhydrofuran is

used as the solvent when RSA-CHO is used. X represents a suitable

leaving group such as Cl, Br, I, or -OCH3. The reaction ((i) or (ii)) can

be performed at a temperature within the range of about -30 to about

80°C. Compound (7), when R5 is -C(O)NR7H, may be prepared by

10 reacting compound (6) with O=C=N-R7 in an organic solvent, such as
CH3CN or toluene. The reéction is performed at a temperature in the

“range of about 20 to reflux. Compound (6), or compound (7) wherein RS
is -C(O)O(t-butyl), can be reacted with aqueous acid (e.g., HC|, HBr, and
the like), at a temperature of about 25 to about 100°C, to produce

.15 compound (8) wherein RS is H.

. Compound (7), wherein RS is -C(O)OR7'. may be reacted
with NHR7RS in an organic solvent at a temperature of about 25 to about
100°C to form a compound of (7) wherein R5 is -C(O)NR7RS. The
suitable organic solvents include THF, toluene, DMF and the like.

20 In Step 5 of Scheme 1, compound (7) may be deprotected
by treatment with dilute aqueous acid, such as HCl or HBr, ata
temperature of about 70 to about 90°C to produce compound (8). Other |

~ protecting groups are removed by methods well known in the art.
Alternatively compound (3) of Prepération A can be
25 prepared from compounds (1) and (4) according to Scheme 2:



(trityl) - Z can be other protecting groups, such as
- 2°(frimethyl - 20 silyl)ethoxynethyl, benzyloxycarbonyl and the |ike;

however, unl ess stat ed othermnse Z preferably represents.the trityl -
group in the process descri bed beIOM/for maki ng the conpounds of this .-
i nventi on. - -21-

Those skilled in the art mAII appreci ate that other protecting gr oups
known in the art may be  used--such as, for.@8anple, base sensitive
groups wherein the protected conmpounds woul d be deprot ected using

basic conditions (e.g., NaOH). The processes . 5 described herein wherein

the protected conmpound is deprotected ﬁﬁgﬁﬁ;uﬁiz acidic conditions may al so.
be carried out under basic conditions base sensitive protecting

group is used. Conpound (2) is prepared in two steps

from conpound (4): \/OC(CH;;k : OH%OC(CHs)s .

CHO
N =( 1, N
+ Z—-N_ /N
\F# —_
: 4@ 3 (4) Z NV 4 3
R R | (9) R R

e | N'
=N s

4 3
(10) R R®
4
» \,ocwrb)s
N
Z—N N
@ " R

5 In Step 1. of Scheme 2, compound (1)--see Step 1 of

Scheme 1--is reacted with compound (4) in accordance with the
procedure set forth in Step 2 of Scheme 1.

In Step 2 of Scheme 2, compound (9) is oxidized to
produce compound (10). The oxidation is accomplished by treating

10 compound (9) with an oxidizing agent, such as MnO2 or PDC
"~ (pyridinium dichromate), in an organic solvent, such as tetrahydrofuran

or methylene chloride, at a temperature of about 20 to about 80°C.

in Step 3 of Scheme 2, compound (10) is reacted, under
usual Wittig reaction conditions, with compound (11)



[err] Conpound (4) is reacted with an organonetal lic reagent
Rerr] M wherein Mis Li or MgBr, to produce conpound (5). The
reaction takes place in an inert organic solvent at a tenperature of
about -78[err]Cto O[err]C. 15 Suitable inert organic solvents include:
THF, diethyl ether and the I|ike. -~ Conpound (5) is then reacted with .
thlonyl chloride in an inert organic sol vent, such as benzene or .

" CHerr]d[err], in the presence of base too4. generate conpound (2). The
reaction is conducted at a tenperature of about -20[err]Cto 80[err]C
-Sui tabl e bases include: pyridine, triethylamne, 20 and the like.
Preferably, triethylamne is used as the am ne base. - - Compound (4) can
be obtained by following the literature procedure set . forth in J. K
Kelly, et al., J. Med. Chem, 20, 721(HgCh} R‘A In Step 3
of Scheme 1, conpound (3) is treated with H simlar acid in an
inert organic solvent such as ethyl ‘acetate or ﬁtoxane 25 at a
tenperature of about O[err]C to selectively d tect (3) thus produ0|ng
conpound (6). In Step 4 of Schene 1, conpound (6) may be

e ey G okt B A Sare Pl 7 ebSUB L Sbbi AEAST o 1),
presence of & si toii!loe éompo(wd ¢12). aBreférebly, hiyé ongaredg solventiis ) R[err]-CHO
(when Rler r_] 'S etrdﬁydro% at'deéVeraHﬁér 'suitable solvents, such as 1,4-dioxane .
and the like, can be used. In compound (11), R1A represents an R1
group which has one less -CH2- group.
In Step 4 of Scheme 2, compound (3) is produced when

10 compound (12) is hydrogenated in THF with H2 using a Pd-C
(palladium/carbon) catalyst. Other organic solvents which can be used
include ethyl acetate, methanol and the like. Other suitable metals such
as Pt, Pd-Al203, Ra-Ni, NiB, and Pd-CaCOz can also be employed as
the hydrogenation catalyst.

15 : In all the preparations that follow, intermediate compounds
wherein the imidazole nitrogen is protected by Z and the nitrogen of the
cyclic six membered amine is substituted with -C(O)O(t-butyl) or
unsubstituted, i.e., hydrogen is bound to the aniine nitrogen, such as in
‘compounds (7) or (6), respectively, such intermediate compounds can

20 be reacted with aqueous acid (e.g., HCI, HBr, and the like), at a
temperature of about 25 to about 100°C, to produce deprotected final
products wherein R5 is H, e.g., compound (8).

BMWM
25 . pis3



-

-22- propargyl, benzyl or substituted benzyl) in t he presence of

NaBH3( CN) (sodi um cyanobor ohydri de) or other hydrogenating conditions
(e.qg. H err]/Pd/ROH) in an organic solvent; to produce conpound (7).
Rl err] "represents an Rlerr] group that has one | ess -CH2- group.
Preferably, -5 CHerr]dJ[err] is used as the solvent when R5-X is used,
and tetrahydrofuran is used as the solvent when R err]-CHO is used. X
represents a suitable | eaving group spgh as C, Br, |, or -OCCHerr].
The reaction ((i) or (ii)) can be perforned at a tenperature within
the range of about -30 to about 80[err]C. Conpound (7), when R err]
is -CCONRerr]H, mab be prepared by 10 reactlag corrpound (6) with
O=C=N-R[err] in an ofgani c sol vent, such as or tolue HRle
reaction is perforneg at a tenperature in the F‘ange of t 20 to
refl ux. Conpound (€7, cNH:orrpagnd (7) Hherei ngR5 N’ i SZ=NO) QIN- butyl),
can be reacted with aqugoud a G‘eg , HBr, nd + th ike), at a
- tenperature of abo to about 100[err]C t ON ge 15 conp d (8)
wherein Rerr] is H R3 Conpfl1B8)d ( A rein Rerr] is
-C(OOR[err], may be reacted with NHRlerr] Rl err] i an organic '
sol vent at a tenperature of about 25 to about 100[¢2r]C to forma
compound of (7) wherein RS is -C(O)NR[err]R[err] The sui tabl e
organi ¢ sol vents include THF, Rlol ygne, DMF and the like. y20 ‘I'n

Step 5 of Schenme 1, conpound {7)

y be d:lepr ot ect ed by tpgeat t with
di | ut e aqueous aC|d such as

HBR at a t enp of About 70

to about 90[err]C to pro (8) her gr oups
are renoved by met hods_ noyn in €L

Al ternatively co-rrpou%; ,ﬁ g on A can ge M(rﬁ?a rgQm
conpounds (1) and (4) accordilRY to SCR R

8
HN <~ Z—N
- \/(19) R ) \/(1 8)

In Step 1 of Scheme 3, a-valerolactam is reacted with
Re-L to place the R® on the indicated nitrogen atom in 'compound (13).
5 R? can either be Si(CH3)2C(CHa)s or other protecting group, or R? can
be an alkyl, ‘cycloalkyl, benzyl, substituted benzyl, allyl, or propargyl
group. In the latter, R9 is the same as RS5. L is a leaving group, such as
Cl, Br, I or -OSO2CF3. The reaction is conducted in an



-23- . SCHEME 2 [err]

5 In Step 1 of Schene 2, conmpound (1)--see Step 1 of

Schene 1--is reacted with conpound (4) i n accordance with the pr ocedur e
set forth in Step 2 of Schene 1.

-26 -

organic solvent such as THF, diethyl ether or 1,4-dioxane in the
presence of a suitable base, such as lithium diisopropylamide (LDA), KH
or NaH. The reaction takes place at a temperature within the range of
about -78 to about 80°C. , -

5 In Step 2 of Scheme 3, the anion of compound (13) is
reacted with compound (4) in an organic solvent, containing an organic
base, at a temperature of about -78 to about 25°C to produce compound
(14). Suitable orgénic solvents include tetrahydrofuran and the like.
Preferably, the organic base used to génerate the anion of (13) is lithium

10 diisopropylamide or MN[Si(CH3)3]2 wherein M is a metal cation such as

| Li, Na, or K. Z is trityl or other suitable protecting group.
) In Step 3 of Scheme 3, compound (14) is reacted with

R_1 -Q, wherein Q is Li or MgBr, in tetrahydrofuran containing CuCN and
a Lewis acid, such as BF3¢*(C2Hs5)20, (CH3)3SiCl and the like, to

15 produce compound (15). The reaction is conducted at a temperature of
about -78 to about 20°C. Tetrahydrofuran is the preferred organic
_sblvent; however, other suitable solvents include diethyl ether and the
like.

Compound (15) in Scheme 3 'can,alternative'ly be prepared

20 by reacting an anion of compound (13) with cbmpound (2) (see Step 2
of Scheme 1) in the presence of an organic base. Inert organic solvents,
such as THF, 1,4-dioxane and the like can be employed. Preferably, the
organic base used to generate the anion of (13) is lithium
diisopropylamide or MN[Si(CH3)3]> wherein M is a metal cation such as

25 Li, Na, or K. The reaction takes place at a temperature of about -78°C to .
about 25°C. ' |

In Step 4 of Scheme 3, the enolate of compound (15) is

reacted with R4-L in an inert organic solvent to produce compound (16).
The reaction can be conducted at a temperature of about 0 to about

30 50°_C. L is a suitable leaving group such as Cl, Br, I and the like.
Preferably, KH is used as the base to form the endlate, but other suitable
bases include LDA and the like. Suitable organic solvents include THF,
1,4-dioxane and the like. Preferably, THF is used.



I'_p Step 2 of Schene 2, conpound (9) is oxidized to 'produc_e conpound
(f10) . -The oxidation is acconplished by treating 10 conpound (9) with an

oxi di zi ng agent, such as M2 or PDC . (pyridiniumdichromate), in an
organi ¢ solvent, such as tetrahydrofuran . or nethylene chloride, at a
tenperature of about 20 to about 80[err]C. In Step 3 of
Schene 2, conpound (10) is reacted, under usual Wttig reaction
conditions, with conpound (11) : -27-

- 24- [err] . in an organic

solvent at a tenperature of about 25 to about 80[err]Cto 5 produce
conpound (12). Pref bly, .t ) I t is f ;
however . other suitable LollDdieRS aLSehede s, Sampunet (16) T i
ﬁan be ulsed. In piwm?'wnd tefriperafiire of laboap0de about 66°Gite produce compoupdwhi ch
as one less - r T] o PAP . )

conpound (3) i%%'d&t%‘:%ﬂoﬁds °889r%%'89&" i‘ﬁ?h{ds'ak“%'?@qgn@{”é%%ﬁgﬁﬁew th
H err] using a HFikeghoweverpTHF-sipreferableo Qthesisaitable reduging agentsiinclude

sol vent s whi C ' ude ethyl acetate, nethanol and-the
: . % Pa“ﬁ‘é#andt d fKe. y :
i ke. O her %Itg e r?etas suc

and Pd-CaCO>2 can al so be erﬂ%@f §§he'%sé M%@ﬂ%@ﬁf O.[@ﬁb]cgﬁ %&I‘I{éd N B
when R@ is the desired substituent on the nitrogen, such as alkyl,
cycloalkyl, benzyl, substituted benzyl, allyl, or propargyl. Step 7 of
Séhem_e 3 (compound (17) to (18)), is followed when R? is

10 -Si(CH3)2C(CHa3)a. '
in Step 6 of Scheme 3, compound (17), when RS9 is alkyl,
_ cycloélkyl, benzyl, substituted benzyl, allyl or propargyl, is deprotected
following the procedure in Step 5 of Scheme 1 to produce compound
(19). Alternatively, in Step 7 of Scheme 3, compound (17)is treated with
15 tetrabutylammonium fluoride in tetrahydrofuran at a temperature of
about 0 to about 50°C to produce compound (18). | :
In Step 8 of Scheme 3, the procedures in Steps 4 and 5 of
Scheme 1 are followed so that compound (18) is converted to
compound (19).

20 -
C.__PREPARATION OF COMPOUNDS WHEREIN m IS 1.n IS 1 AND
SCHEME 4

25



15 . In all the preparations that follow internedi ate conpounds
wherein the imdazole nitrogen is protected by Z and the nitrogen of the
cyclic six menbered amne is substituted with -C(OQ(t-butyl) or
unsubstituted, i.e., hydrogen is bound to the am ne nitrogen, such as in
conmpounds (7) or (6), respectively, such internedi ate conpounds can 20 be
reacted with aqueous acid (e.g., HdJ, HBr, and the like), at a
tenperature of about 25 to about 100[err] G28e produce deprotected final

products wherein Rerr] is H e.g., conpound (8). B. PREPARATI ON OF
COVPOUNDS WHEREIN m IS 1, n IS 1 AND 25 pis 3
-25- [err] ' . :
O
S JR®
I N . == N
(20) \
| ./
IRQ
N
R T(21)

Compound (20) is reacted with R3-M (wherein M is L,
ZnBr or MgBr) in tetrahydrofuran containing BF3¢(C2Hs)20 and CuCN at
5 atemperature of about -78 to about 20°C to produce compound (21).
Other suitable solvents such as diethyl ether can be used. Compound
(21) is then converted to compound (22) in accordance with the reaction
steps set forth in Scheme 3.

10 P




HN  2-N In Step 1 of Schene 3, [err]-valérolactan1is

reacted with Rlerr]-L to place the Rlerr] on the indicated nitrogen
atomin conpound (13). 5 Rl err]. can either be '
Si(CHerr])[err]C(CH err])[err] or other protecting group, or R9 can be

an al kyl ; cycloal kyl, benzyl, substituted benzyl, allyl, or propargyl
~group. In the latter, Rerr] is the sane as Rerr]. Lis a |leaving group,

such as ad, Br, | or -Os(Jerr]CF[err]..38e reaction is conducted in an
- 26- organi ¢ solvent such as THF, diethyl ether or 1,4-dioxane in
the presence of a suitable base, such as lithiumdiisopropylam de
(LDA), KH or Na

~ The reaction takes place at a temeyature wthin
l Ri8 to about.F@O[err]C. 5 R R

conmpound (1 S reacted With
cynt ai ni ng_an/Mgani ¢ 1

t he range of abo n.Step 2
of Scheme 3, the aﬁ'

|
In an organi c sol ve

N7 Z=N_N Z—N, |
(23) >
R' R® R' R?
| N—R5 3 —_— NH
HN " Z—N_ N
_ \&(26) R4 | _ V(zs) R4

. In Step 1 of Scheme 5, compound (23), wherein R is CH3 -
or CHa-CgHs, is reacted with Mg in an inert organic solvent, such as
5 THF, at a temperature of about 50 to about 70°C to form the Grignard
reagent. The Grignard reagent is then coupled with compound (2), in
the presence of Cul or CuCN, to produce compound (24). This coupling
. reaction is conducted at a temperature of about -78 to about 20°C. THF
is the preferable solvent; however, other solvents such as 1,4-dioxane
10 and diethyl ether can be used. '
~ In Step 2 of Scheme 5, compound (24), wherein R is CH3,
is demethylated to produce compound (25) by following the literature
procedures set forth-either in the J. Am. Chem. Soc., 110, 8256 (1988) or
~ inthe J. Org. Chem., 49, 2081 (1984). For example, the latter procedure
15 compound (24) is reacted with CIC(O)OCHCICH3 in 1,2-dichloroethane
at about 0 to about 85°C in the presence of proton sponge to produce
compound (25). Alternatively, compound (24), wherein R is CH2-CgHs,
is converted to compound (25) under either the hydrogenation
conditions or transfer-hydrogenation conditions. For the former, the
20 reaction is conducted in THF using Pd-C as catalyst, at a temperature of
about 20 to about 70°C. Other organic solvents which can be used



-

- base, at a tenperature of about -78 to about 25[err]C to produce conpound
(14). Suitable organic solvents include tetrahydrofuran and the |ike.
Preferably, the organic base used to generate the anion of (13) is |ithium
10 diisopropylamde or M[Si (CHerr])[err]][err] wherein Mis a netal

cation such as Li, Na, or K Zis trityl or other suitable protecting
gr oup. In Step 3 of Schenme 3, conpound (14) is reacted
W th Rlerr]-Q wherein Qis Li or MyBp-in tetrahydrofuran containing
CuCN and a Lewis acid, such as BF[err].(Cerr]Herr])[err]O

(CHerr])[err]SiCl and the like, to 15 produce corrpound (15). The reaction

et Conyeir of ur an POEREEERADBLAG e e CRRSH Suiable BB re(Ek BR PEAI0s

sui t abl e sol ventand the likiee can also/be eniployedhds icatalysts. [Fdrithe latter, the source

oo ot Sommour g THEFBeR i AhrAbAIBEL @ﬁa HicPio e Carsvey ¥ BfG a1 47 )

the presence of tempergiurecfabout 20riOr& ACc B suitable organic sqlwntas THF,

1, 4-di oxane &d jfefude #\%tﬁéﬁblbét qﬁ.,e? gf erably, the .or ganl C
base sed to generate the n Q t hi um di i sopro am de
or I\/Nl[JS|(CI—|[e?r])[err]][er Ié%ﬁ@r@e? ’E a‘ilr?er"ﬁot&nﬂ(%ﬁ)'%bbﬂ g@ %0

Na, or K.  The ree@rhpounda(aepudmdm“awﬂhrmermow@mfsaﬁonh in Biépr-féﬁdto
about 25[err]C. 5 of Sche In Step 4 of Schene 3, the enol ate of
conmpound (15) is %%11 ed with R&err ]-L in_an inert organic solvent to
produce conpound (16). Cormpound 426), wherain Bé is &Haior EHaCeHs; capdeat ur e

of aIbOUt 0 49 abﬁi‘r’éct?j)preﬁ%é‘d rbfﬁ g{mbéwﬁ_p 14y, %&‘ dé‘sinﬁ’@ﬁ d@r&fé&ﬁBn%ﬁe?} a.

Br, andthel to form
enol ate, but ot hsﬁo%byatgll@mng the Rsabediire &gt doh imitem 8 afracheme. 1.5ui t abl o
organi ¢ solvents include THF, 1, 4-di oxane and the like. Preferably,
THE Ts used. . PREPARATION OF COMPOUNDS WHEREIN m IS 1. 7[5 2 AN
pis2 |
15

SCHEME 6



In Step 5 of Schene 3, conpound (16) is.reduced with ~ LiAlHerr] at a
(17). The

tenperature of about O to about 65[err]C to produce conpound

reduction is conducted in tetrahydrofuran, 1,4-dioxane and the

i ke;

however, THF is preferable. Other suitable reducing agents include 5 BH3
(borane) and the like. Step 6 of Schene 3 (conpound
(17) to (19)), is followed when Rl err] is the desired substituent on
t he nitrogen, such as al kyl, cycl oal kydgt benzyl’, substituted benzyl,
allyl, or propargyl. Step 7 of Schenme 3 (conpound (17) to (18)), is

foll owed when RO is 1 0 -Q(G{arn[arﬂxaﬂarn[aﬂ

- In Step 6 of Scheme 3, conpound (17), when Rlerf] is aIkyI .

| kyl, benzyl, substitufed benzyl; allyl qr propargﬂR i s deprotfcted
following the procedure in Siep 5 of Schene 1 o produce fponpound

cycl oa

(19). Alternatively, in_St f Scheme 3, coffpound (17/\NsS freated wth
15 tetrabutyl anmoni umATUOqQr i ng ofqgr an ten%'é IMCl
about 0 to about 50fe+N] C_N produce conmpound 1%;_ N In
Step 8 of Schene 3, the cedures in Steps 4 ngﬁf Schene are
foll owed so that conpound@)8) is converted to c@Mound (19).

C. PREPARATI ON OF COVPOUNDS WHEREIN m | S 1. IS 1 AND

pis 3 SCHEME 4 211

- 28- _

10

15

R

4
N ——_"’HN\/N

Z—N
\’ ‘Re (31)

(30)

In Step 1 of Scheme 6, compound (2) is reacted with a

metal (M=Zn or Mg) in an inert organic solvent, such as THF and the like,
.at a temperature of about -20.to about 60°C, to generate either an |

organozinc reagent (when M=2Zn) or a Grignard reagent (when M=Mg).
This organometallic reagent is then reacted with CuCNe2LiCl in THF to
form an intermediate, compound (27), which is subsequently coupled
with compound (20), in the presence of BF3*(C2H50)2 or (CH3)3SiCl, to
form compound (28). This coupling reaction is conducted in an inert
organic solvent, such as THF, 1.4-dioxane or diethyl ether, at a
temperature of about -78 to 50°C. . |

In Step.2 of Scheme 6, the anion of compound (28) is
reacted with R3-X and then with R4-X to produce compound (29). X
represents a suitable leaving group, such as Cl, Br, I or -0802-CF3.



[err] . ' Compound (20) is reacted with Rlerr]-M
(wherein Mis Li, ZnBr or MyBr) in tetrahydrofuran containing
BF[err].(Cerr]Herr])[err]Oand CuCN at 5 a tenperature of about -78 to
about 20[err]C to produce conpound (21). O her suitable solvents such
as diethyl ether can be used. Conpound (21) is then converted to
conpound (22) in accordance with the reaction. steps set forth in
Schene 3. 10 D. PREPARATI ON'CF COVPOUNBS.VHEREIN m I'S 1, n IS 2 AND
SCHEME 5 : : _ ' : :

Each reaction to place each substituent group on the ring takes place in
an organic solvent using an organic base. THF is the solvent usually
used; however, other suitable solvents include 1,4-dioxane, diethyl ether
and the like. Examples of organic bases include lithium diisopropyl-
5 amide, MN[SI(CH3)3]2, KH and like. M represents a suitable metal

cation such as Na, LI, K, and the like. The reaction is usually conducted
at a temperature of about -78 to about 80°C.

in Step 3, compound (29) is reduced to compound (30) in
accordance with the procedure set forth in Step 5 of Scheme 3.

10 ~ In Step 4, the procedure in Step 6 or Steps 7 and 8 of

Scheme 3 can be'fol'lowed so that compound (30) is converted to
compound (31).

. PREPARATION OF COMPOUNDS WHEREINm IS 1.n IS 2
15 | pis2

SCHEME 7



-29- [err]. I'n
Step 1 of Schene 5, compound (23), wherein Ris CHerr] or _

CH err]-Clerr]H err], is reacted with My in an inert organic solvent, such -
as 5 THF, at a tenperature of about 50 to about 70[err]C to formthe
G.ignard reagent. The Gignard reagent is then coupled with conpound
(2), in the presence of Cul or CuCN, to produce conpound (24). This
coupling reaction is conducted at a terggyature of about -78 to about
20[err]C. THF is the preferable solvent; however, other solvents such
as 1, 4-dioxane 10 and diethyl ether can be used. _ In Step
2 of Scheme 5, conpound (24), wherein R.is CHerr], I's denethylated to
produce conpound (25) Cﬂy f0l owi ng the lterature "R2 procedures forth
either in the J. Soc., 11BX 8256R{1988) or inthe J.yOrg.
"Chem, 49, 2081 (19¢%) *Nor g@xanmyl e, ure 13 cogpgbuN] (24)
is reacted with Cl ' R-"T[_Eg' t 0 tlo
about 85[err]Cin t (83) oduce nd
(25). Alternatively, ( [ RS

In Step 1 of Scheme 7, 4-chloropiperidine is reacted with
. R9-L to place an R9 on the nitrogen atom of compound (32). Both R®
5 and L are as defined above in Step 1 of Scheme 3. The reaction is
conducted in an organic solvent, such as THF, methylene chloride and
the like, in the presence of a suitable base, such as triethylamine or 4-
dimethylamino pyridine. The reaction takes place at a temperature
within the range of about-0 to about 70°C.
10 In Step 2 of Scheme 7, compound (32) is converted to
compound (34) in accordance with the reaction conditions set forth for



condi ti,ons or transfer-hydrogenation conditions. For the forner, the 20
reaction is conducted in THF usi ng Pd-C as catalyst, at a terrperature of
about 20 to about 70[err]C. Other organic solvents which can be used

-30 - i ncl ude ethanol and the like. Qher suitabl e metal s such as
Pt, Pd-Al[err](err] and the Iike can also be enployed as catalysts.
Far the latter, the source of hydrogen is ammoni um f ormat e

about 80[err]C: The suitable organic solvents .5 include nethanol, ethanol
~and the |ike. In Step 3 of Scheme 5, conpound (25) IS
converted to conpound (26) in accordance with the procedure set forth
in Step 4 and the gonyersighepfcompound (23) to compound (24) {BearetepsbPf wher ei n
Rlerr] is CH[errgcﬁémg—g rr]-C{err]Herr], can be 10 directly prepared

FolToving the é?iéedﬁhasZL Py Steprs B Sefiefyed sorpavinil(a8) ts cRicHated Yith
PREPARATI ON OF Cébll@yl\ﬂﬂomlﬁffommbﬁpbund (85). 2ThisDeaction is conducted at a
Pis 215 5 temperature of about O to about 50°C in'a In¥rt Stganic solvent and in -
the presence of suitable base. Dichloromethane is the preferred
solvent, other solvents such as 1,2-dichioroethane can also be used.
Suitable organic bases include triethylamine, 4-dimethylaminopyridine
and the like.
10 In Step 4 of Scheme 7, the conversion of compound (35)
to compound (36) is achieved in a two step sequence. First, compound
(85).is reacted with formamide at about 175°C (See Chem. Ber., Vol. 86,
p. 88 (1953)) to form the imidazole ring. In the next step, the imidazole is
protected with a Z group by reacting the product of the first step with Z-L
15 inthe presence of an organic base to give compound (36). L is a
leaving group, such as Cl or Br, and Z is as defined above in Step 2 of
Scheme 1. Suitable organic solvents for the protection step include
methylene chloride, dimethylformamide and the like. Suitable organic
bases include triethylamine and the like. The reaction may be
20 performed at a temperature of about 0 to about 50°C.
In Step 5 of Scheme 7, compound (36) is converted to
compound (26A) in accordance with the sequence set forth in Step 6 or
Steps 7 and 8 in Scheme 3.. :

(NH err] COO), the catalyst .is Pd/C, at a _gg.tenperature of about 20 to

25 G REPARATION OF COMPOUNDS WHEREIN m IS 1, n IS 2 AN

HEME



-31-.

Jerr]

In Step 1 of Schene

6; conmpound (2) is reacted with a metal (M=Zn or Mg) in an inert
organi ¢ solvent, such as THF and the like, 5 at a tenperature of about
-20 to about 60[err]C, to generate either an or ganozi nc reagent (when
M=Zn) or a Grignard reagent (when M=M). Thi s organonetal |ic reagent

is then reacted with CuCN.2LiCl in THF to

«35-

R 1 R LR . | -
¥ R! O

—< (N CuCN(CN)eLiCI> + W
N o 2 /2 (37) | R2 H
- R* - (33)

In Step 1 of Scheme 8, 4-halopyridine (wherein X is Cl, Br
orl)is converted to the'oorresponding organocuprate reagent (37) by
5 reaction with butyllithium and then with CuCN in an inert organic solvent
at a temperature of about -78 to about 0°C. Suitable organic solvents
include THF, diethylether and the like. The organocuprate (37) thus
formed is then coupled with the o, B-unsaturated aldehyde (33) to form
compound (38). The coupling reaction is performed at a temperature of



forman intermedi ate, conpound (27), which is subeequent |y coupl ed
wi t'h conmpound (20), in the presence of BF[err].((err]Herr]Oferr] or
(CHerr])[err]Sid, to 10 formconpound (28). This coupling reaction is

conducted in an inert organi c solvent, such as THF, 1.4-dioxane or
di-ethyl ether, at a . tenperature of about -78 to 50[err]C '
In Step 2 of Schene 6, the anion of conpound (28) is reacted with R3 X

and then with R4-X to produce conpound (29L.3gX 15 represents a suitable
‘I eaving group, such as O, Br, | or -GSO err]-CF[err].
- 32- Each reaction to place each substituent group on the ring takes

Gsual 1y used?BHafReoRC s apcorBroce e Sitnerttn sof 1o LGP
di et hyl -et her 1 ohgdhemeﬁl ke. Exanpl es of organic bases i ncI ude i th| um
di | - r,

relpfggtrag!tog a Sﬁl t:[)nl eemet al ﬁt égﬂ? 4f]%c%p%'£ﬁ%# %H@Jﬁﬁ @éilé ﬁ%"?ﬁ’lé”'m ke.

'~ The reaction is @ifuryl ghloside,in agcordancatwith thmpmcedureset forthoin Steps3tof

about 80[err] ,I“E,o corrpound (29) is reduced to
conpound (30)5: ofScher%ngr é"e°3m° §he pr ycedure set forth in Step 5 of

Scheme 3. 10 .. In rtsstqp ofSehame e @gmqumds/@@a i then cpaysrted and
8 of Schene t6 d me BF@dereemautioh%andnﬁoﬁngeeé Chbm 0
conpound (31) 88F OF COVPOUNDS WHEREIN mIS 1. n 1S 2
AND 15 pis 2

SCHEME 7 In Step 4 of Scheme 8, compound (40) is hydrogenated to

10 compound (41), under a hydrogen pressure of about 1 to about 100
atmospheres, in the presence of suitable catalyst and in an acidic
aqueous solvent. Suitable hydrogenation catalysts include Pd-black or
Rh/C and the like. Suitable solvents include 10% aqueous hydrochloric
acid, or 10% aqueous sulfuric acid, or the like. The reactlon takes place

15 ata temperature of about 20 to about 100°C.

In-Step 5 of Scheme 8, compound (41) is converted to
compound (26A) in accordance with the procedure set forth in Step 4 of

~Scheme 1.
20 H REPARA F COMPQUNDS WHE IS 1 1 AND
'~ pis3
HEM
R\ _R?
5
N
—
HN\/N
4 3.
o5 (19A) R R

By following the reaction sequence set-forth in Scheme 8,

compound (19A) is prepared by starting with the 3-halopyridine, wherein
XisCl, Br, or 1. "



.- 33- .Jerr]

10

15

20

-37-
EPARATION OF COMPOUNDS WHEREIN m IS 1, n IS 0 AND
pis4
SCHEME 10
R R?
—_—
N™ x

2-Halopyridihe, wherein X is Cl, Br or 1, is converted to
compound (8A) by following the sequence set forth in Scheme 8.

.

RIS4ormlS2.nIS1ANDDIS3

By following the steps in Schemes 1 to 4 with the
exception that. compound (42) o

R\ R?
g C
— ol
'Z .N\/N R
(42)

. is used instead of compound (2) and compound (43)



In Step 1 of Scheme 7, 4-chloropiperidine is reacted with RO-L to
place an R9 on the nitrogen atom of conpound (32). Both RO 5 and L -are as
defined above in Step 1 of Schenme 3. The reaction is conducted in an
organi ¢ sol vent, such as THF, nethylene chloride and the like, in the
presence of a suitable base, such as triethylamne or 4- di met hyl am no
pyridine. The reaction takes place at a tenperature  within the range
of about O to about 70[err]C. 10 .38- |n Step 2 of Schene 7,
conmpound (32) is converted to conpound ?34) in accordance with the
reaction conditions set forth for

- 34- t he conversi on of conpound (23) to conmpound (24) (See Step 1 of
Schene 5). In Step 3 of $yhem2 7, conpound (34) is
chlorinated with sul furyl chloride to f conmpound (35). This
reaction is conducted at a ‘5 tenperature g 0 to about 50[err]Cin
an inert organic solvent and in t he ' f suitabl e base.

Di chl oromethane is the preferred. Z-=® vepN, ot her 'sol vents such as

1, 2-di chl or oet hane can al so be used. i tabl e organi c bases include
triethyl anmine, 4-di nethyl ani nopyri di ne (43)d the I|ike.

is used in place of compound (4), compounds (44), (45) and/or (47)
RS .
Rl R2 | Rl R2 R* RS
N
. RS —
HN\&N R' R* HN\/N R' R

(44) - - (48)

1
HN\IN R R®
(47)
are produced. Compound (44) is produced by following Scheme 1 or |
Scheme 2, and compound (45) and (47) are produced by following
Scheme 3 and Scheme 4, respectively. G represents a suitable leaving

10 group such as Br, I, _-QSQz-CsH4-CH3, -0S05-CF3, -0S02-CH3 and
the like. The preparation of compound (42) is described below.



10 In Step 4 of Schene 7, the conversion of conmpound (35)
to corrpound (36) is achieved in a two step sequence. First, conpound

(35) is reacted with formam de at about 175[err]C (See Chem Ber., Vol. 86,
p. 88 (1953)) to formthe imdazole ring. In the next step, the imdazole

S protected with a Z group by reacting the product of the first step
wth Z-L 15 in the presence of an organic base to give conpound (36). L is
a | eaving group, such as O or Br, andgg.is as defined above in Step 2
of Scheme 1. Suitable organic solvents for the protection step include

net hyl ene chl oride, dinethylformam de and the i ke ~Suitable organic

bases include triethylam ne _and per f or med
at a tenperature of abow® 1 LS. &L In Step 5
of Scheme 7, conpound (36) is converted to corrpound (26A) in
accordance with the sequence set forth in Ste Steps ;7 and 8 in
Schene 3. 25 G PREPARATI ON OF COVPOUNDS REI NmIS 1. I AND P
is 2 . . -35-
ferr] ,=(\
Z—N\}N z—N\, |
(46) 48) (49)
13
R' R? R' R2?
G OH
— 4 ={
Z—=N_gN R Z—=N_N R!
(42) (50)

5 Compound (48) is produced' by reacting compound (46) (wherein Y is

| either CN or COOR10 wherein R10 is C1 to Cs alkyl) in an organic
solvent containing an organic base with R1-L and then with R2-L in
accordance with the method set forth in Step 2 of Scheme 6. Preferably,
the organic solvent is tetrahydrofuran and the organic base is lithium

10 diisopropylamide. L is a suitable leaving group such as Cl, Br, I,
-0S02-CF3 and the like. Compound (48) is then reduced to compound
(49)in THF at a témperature-of about -78 to about 70°C using

. diisobutylaluminum hydride (when Y is CN) or bis(2-

methoxyethoxy)aluminum hydride (when Y is COOCH3s; see for example

15 R.Kanazawa & T. Tokoroyama, Synthesis, 526 (1976)) as the reducing
agent. Alternatively, the sequence of the preparation of compound (49)
from (48) can be switched--i.e., reduction first and then introduction of R1
and R2.

Compound (49) is then reacted with either lithium.

20 aluminum hydride (when R1 is H) or R1-Q (when R1is not H) in -
tetrahydrofuran at a temperature of about -78 to about 0°C to produce
compound (50). Q represents Li or MgBr. When G represents a halide



In Step 1 of Schene 8, 4-halopyridine (wherein Xis O, Br or 1) is
converted to the correspondi ng organocuprate reagent (37) by 5 reaction
with butyllithiumand then with CuCN in an inert organic sol vent at a
tenperature of about -78 to about O[err]C. Suitable organic solvents

I nclude THF, diethylether and the |ike. The organocuprate (.37) thus
formed is then coupled with the [err]-unsaturated al dehyde (33) to form
conpound (38). The coupling reaction is petggrned at a tenperature of

(i.e., Cl, Br, or I), then compound (42) is produced by either reacting
compound (50) with (CgHs)3P/CGg4 or (CgHs)3PG3 (see Fiser & Fiser,
Reagents for Organic Synthesis, Vol. 1, p1247 (1967)). When G
represents -OSO2-CgH4-CHa, -0S02-CH3 or -OS02-CF3, then
5 compound (42) is produced by reacting compound (50) with
' CI-S02-CgH4-CH3, CI-SO2-CHg or CI-SO2-CF3, respectively, in
‘methylene chloride containing triethylamine (as base) at a temperature
" of about -78 to about 0°C.

10 K___ PREPARATION OF COMPOUNDS WHEREIN m IS 2, n IS 2 AND

By following the steps in Scheme 5 and Scheme 6, with
the exception th__at compound (42) (see Preparation J) is used instead of
_i5 compound (2), compound (51) is produced following Scheme 5, and
compound (52) is produced following Scheme 6. -

25



-36 - -78[err]Cto 20[err]Cin THF in accordance with the procedure
get fodrth in Step 1 of Schene 6. In Step 2 of
Schenme 8, conpound (38) is reacted with ~ sulfuryl chloride, in
accordance with the procedure set forth in Step 3 of 5 ©of Schenme 7, to

gi ve conmpound (39). In Step 3 of Schene 8, compound (39)
I's then converted to conpound (40) using the Bredereck Reaction
conditions (See Chem Ber., 86, 88 (194)). ' In Step
4 of Schenme 8, conpound (40) is hydrogenated to 10 conpound (41), under a
hydroogen pressure of about 1 to about 100 at nospheres, in the presence
of suitable catalyst and in an acidic agueous gve B. Suitable

-hydr ogenation catal ysts .iFEml ude Pd-black or Rh the |ike.
“Suitable solvents includgq 10% agueous hydrochloric \d, or 10%
aqueous sul furic acid, pl a R-1R? at a

e like. The reaction
9 lQQ|,E.Lg C. - - In Step 5 of
Qgﬁ-\ﬁrted to Z—NQ?de ( i n accordance
-~ with the procedure qgp hin Step 4 of 433 1.R420 H
PREPARATI ON OF COVP%JNE)S RHEREIN mIS 1. n1S 1 AN '

tenperature of abo
Schenme 8, conpound ?

pis 3 SCHEME 9
[err]
RS
== N—R® g
H N . S H
N\.&(ss) _ R4

_ In Step 1 of Scheme 12, compound (32) is reacted with
Mg, in accordance with the procedure set forth in Step 1 of Scheme §,
5 to form the corresponding Grignard reagent. This Grignard reagent is
reacted with compound (4) '

CHO

z—N_ N
%4) -

10 toform compound (53). The reaction takes place in a suitable organic
solvent at a temperature of about -78 to about 20°C. Suitable organic
solvents include THF; 1,4-dioxane and the like. Preferably THF is used.

In Step 2 of Scheme 12, compound (53) is converted to
compound (54), wherein RS is H, alkyl, cycloalkyl, benzyl, substitutued

15 benzyl, allyl or propargyl group, using an acidic aqueous solution, such
as HCI, HBr or the like. The conversion takes place at a temperature of
about 50 to about 100°C. Compound (54), wherein RS’ is H, is then
converted to compound (55) in accordance with St_ep 4 of Scheme 1.



25 . . - By follow ng the reaction sequence set forth in
Schene 8, conmpound (1 9A) is prepared by starting with the

3- hal opyri di ne, wherein Xis d, Br, or I.

-37- . l. PREPARATI ON OF COMPOUNDS WHEREIN m 1S 1. n IS 0 AND
SCHEME 10 5 : [err] .

2- Hal opyridine, wherein Xis d, Br or I, is converted to 10 conpound (8A)
by follow ng the sequence set forth in Sche.rsz J. PREPARATI ON OF
COVPQJNDSV\HEREINm|32 n 1S 0 AND _

‘M. PREPARATION ND REIN THE D
ND IN FORMULA 1.0 IS PRE AND WHEREIN m IS 1, n |
"ANDDPIS3 '
5 | SCHEME 13
H
O~ Y)———»\/)
(56) (57) (58)
0 OC(CHg)s 0 OC(CHy),

R4 : ¢3

O OC(CHy), O OC(CHy)s . OC(CHa)a
(61)
5 -+ (62)

N7 (63A)
A

O OC(CHy)s

R4

N™ (64A)




p1S4 or mIS2 niS1ANDpPIS3 15 By foll owing the

st€ps in Schemes 1 to 4 with the - exception that. conpound (42)
R R2 [err] 20 is used instead of
conpound (2) and conpound (43) - - -38-
[err] Z-N N I.s used in place of
conpound (4), conpounds (44), (45) and/or (47) [err]

In Step 1 of Scheme 13, compound (57) is produced
when compound (56) is reacted with (t-BOC)20 and triethylamine. The
reaction is conducted in an organic solvent, such as methylene chloride

_ or DMF, using a temperature within the range of about 0 to about 25°C
5 (room temperature).

In Step 2 of Scheme 13, compound (58) is produced by
treating compound (57) with an oxldlzmg agent such as pyridinium
dichromate or similar oxidizing agent. The oxidation reaction is
conducted in an organic solvent, such as methylene chloride, using a

10 temperature of about. 25 to about 50°C.

' In Step 3 of Scheme 13, compound (59) is produced
when the enolate of compound (58) is reacted with R3-L wherein L is a
suitable leaving group, such as halogen (e.g., Cl, Br, or I), -OSO2CF3
and the like. The reaction takes place in an organic solvent, such as .

15  tetrahydrofuran or benzene, containing a suitable base, such as NaH,
KH, LDA, or LIN(Si{CHg)a)2. Preferably, tetrahydrofuran is used as the
solvent and LDA is used as the base. The reaction is conducted at a
temperature of about 0 to about 80°C.

' In Step 4 of Scheme 13, the anion of compound (59) is

20 reacted with R4-L using the same procedure set forth in Step 3 of
Scheme 13 in order to produce compound (60) and/or (61). |

In Step 5 of Scheme 13, compound (63) or (63A) is
obtained when compound (60) or (61) is reacted with compound (62)

| ® o
[— ={ P(CeHshCl

. Z— N\/(sz)
25 . .
The reaction takes place in an organic solvent, such as tetrahydrofuran,
DMF or benzene, containing a suitable base, such as NaH, LDA, or
LiN(Si(CH3)3)2. Preferably, tetrahydrofuran is used as the solvent and
30 LDAis used as the base. The reaction is conducted at a temperature of



5 .are produced Compound (44) is produced by follow ng Schene 1 or :
Sthene 2, and conpound (45) and (47) are produced by follow ng "Schene 3
and Schene 4, respectively. Grepresents a suitable | eaving 10 group such
as Br, I, -CsOerr]-Cerr]Herr]-CHerr], -CsdJerr]-CFerr],
-Csderr]-CHerr] and the |like. The preparation of corrpound (42) is
descri bed bel ow. - 39-

SCHEME 11 - PREPARATI ON OF COMPOUND (42) [ epyl

about 0 to about 80°C. Compound (62) is obtained by reacting
compound (2A)

~(

Z—N
\’(2/\)

with P(CsH5)3 in an organic solvent, such as methylene chloride,
CH3CN, tetrahydrofuran and the like, using a temperature of about 25 to
about 50°C. In compounds (62) and (2A), Z represents trityl or SEM.
In Step 6 of Scheme 13, compound (64) and (64A) are
10 prepared from compound (63) and (63A), respectively, by following the
 same procedure set forth in Steps 3 to 5 of Scheme 1.

| In the steps of Scheme 13, alkylations (i.e., Steps 3 and 4)

are only if desired and R3 and R4 are as defined for Formula 1.0.

15 . PREPARATION OF COMPQUNDS WHEREIN THE BLE

ND IN FORMULA 1.01 ESENT ANDWHEREINmMIS1.niIS2 .

ANDp IS 2

| By following the steps in Scheme 13, with the exception
20 that compound (65)

OH
Nés
_H()

is used instead of compound (56), compound (66) and (66A)
25




5 Conpound (48) is produced by reacti ng conpound (46) (wherein Y is
efther CN or COORerr] wherein Rerr] is (Jerr] to (Jerr] alkyl) in an

organic sol vent containing an organic base with Rerr]-L and then with
R2-L in accordance with the method set forth in Step 2 of Schene 6.
Preferably, the organi ¢ solvent is tetrahydrofuran and the organic
base is lithium10 diisopropylamde. L is a suitable |eaving group such as
a, Br, I, -0sgerr]-CF[err] and the Liggkg: Conpound (48) is then
reduced to conpound (49) in THF at a tenperature of about -78 to about
70[ err] C using di i sobutyl al um num hydride (when Y is CN) or bis(2-.

nmet hoxyet hoxy) al um num hydride (whepgY is COOCH3; see for exanple 15 R
Kanazawa & T. Tokoroyanm, Synthesi R26 (1976)) as the reducing

agent. Alternatively, the sequ the preparati a cdgpound (49)
from (46) can be sw tched-p= §tion first aad Sy | ntYyoducti on of

Rl err] and Rlerr]. v Conpo . reacted with
either lithium20 al ur’rHW ' Men R er . g -Q (when
Rlerr] is not H in . ofural®t a tenpe aeof abBR¥t -78 to
about O[err]C to produce ound (50). Qre nts Li or MgBr. When

G represent i
presents a haalr'ed;?roduced.

In the above processes, certain functional groups may be
5 incompatable with some transformations described herein, and
" consequently it is sometimes desirable and/or necessary to protect
certain groups during the reactions. Certain protecting groups are
employed in the above processes but, as those skilled in the art will
recognize, other protecting groups may be used in their place.

10 Conventional protecting groups are operable as described in Greene,
T.W., and Wuts, P.G.M.,"Protective Groups In Organic Synthesis," John
Wiley & Sons, New York, 1991; the disclosure of which is incorporated

" herein by reference thereto. After the reaction or reactions, the
protecting groups may be removed by standard procedures.

15 :

The compounds of this invention are either agonists or
antagonists of the histamine Hg receptor. The binding affinity of the
compounds of the invention to the Hz receptor may be demonstrated by
the procedure described below:

20

The source of the H3 receptors in this experiment was
guinea pig brain. The animals used weighed 400-600 g. The tissue -
25 was homogenized using a Polytron in a solution of 50 mM Tris, pH 7.5.
The final concentration of tissue in the homogenization buffer was 10%
wiv. The homogenates were centrifuged at 1000 x g for 10 min.' in order
to remove clumps of tissue and debris. The resulting supernatants were
then centrifuged at 50,000 x g for 20 min. in order to sediment the
30 membranes, which were next washed 3 times in homogenization buffer



-40- | (i.e., d, Br, or 1), then corfpoUnd (42) is produced by either

reacting conmpound (50) with (Cerr]Herr])[err]P/CHerr] or
(derr]Herr])[err]Pderr] (see Fiser & Fiser, Reagents for Organic
Synt hesis, -Vol . 1, pl247 (1967)). Wen G represents

-Csderr]-Cerr]Herr]-CHerr], -OSOerr]-CHerr] or -CSJerr]-CFlerr],
then 5 conpound (42) is produced by reacting conpound (50) with
C-SJerr]-Cerr]Herr]-CHerr], C-Sqerrd4€err] or Cl-Sqerr]-CFerr],

respectively, in met hyl ene chl oride containing triethylamne (as
IggSEE?AR%I'I ?J\It (E_:]:rrperatureDS o1|‘ Nabout -78 to about O[err]C. 10 K

: NmlS,.2 .
p IS 2 | Wwwmﬁmqm gﬂﬁeﬂn?f@@%‘"ééﬂéﬁ?&eg andsstored - 6,
\_NItP i of age eab&ﬂ?t(lrzlt)ilfmmndmound (42) (see Preparation J) is used
I nstead o conpoun ANG ' SONEHE ©
and conpound (52) i s%ﬁ%ﬁ@%{%‘%ﬁl %&%stgggﬁée@%gﬁ%em W '
R3 then diluted into the bindiag bjuffer (5(()J mMXgis, pH 7.5) suchthattheon o
COVPOUNDS  \WHERE! fih &l ddticantiatibh was 2 1R CHtRLD.h &b BNIBOL Mémibrases’WereNT AND

VWHEREIN mI1S™1, n IS . .
m _ {Len ‘added (400 ug of protein) to the reaction tubes. 2I'h'Aé'\Il%aDctllorQi @as

started by the addition of 3 nM [3H]R-a-methylhistamine (8.8 Ci/fmmol) or
[3H]-N-methylhistamine (80 Ci/mmol) and incubated at 30° for 30 min.
~ Bound ligand was separated from unbound ligand by filtration, and the
10 amount of radioactive ligand bound to the membranes was quantitiated
by liquid scintillation spectrometry. All incubations were performed in
duplicate and the standard error was less than 10% in all instances.
Compounds that inhibited greater than 70% of the specific binding of
: ‘radioactive ligand to the receptor were serially diluted to determine a K;
15 (uM). The results are given in Table 2.
: In Table 2, the compound represented by (a*) is known in
theart. :



SCHEME 12 25 . -41- Jerr]

I'n Step 1 of Scheme 12, conpound (32) is reacted with My, in
accordance with the procedure set forth in Step 1 of Schene 5, 5 to form
the corresponding Gignard reagent. This Gignard reagent is react ed
wi th conpound (4) ' CHO :
Z-N N ‘
-47 -
BLE
Hs
Binding
COMPOUND .
Ki(uM)
0.014
0.19
0.0008
0.012
F—(\C>N—H .
HN N ' 0.0003
TNE T (1.3)

For prebaring pharmaceutical compositions from the
5 compounds described by this invention, inert, pharmaceutically
acceptable carriers can _be either solid or liquid. Solid form preparations
include powders, tablets, dispersible granules, capsules, cachets and
suppositories. The powders and tablets ;hay be comprised of from
about 5 to about 70 percent active ingredient. Suitable solid carriers are



(4) .. 10 to formconpound (53). The reaction takes place in a suitable
organi c solvent at a tenperature of about -78 to about 20[err]C
Sui t abl e organic sol vents include THF; 1, 4-di oxane and the |ike.
Preferably THF is used. : In Step 2 of Schene 12, conpound
(53) is converted to conpound (54), wherein Rerr] is H alkyl,
cycl oal kyl , benzyl, substitutued 15 benzyl, allyl or propargyl group,
using an acidic aqueous solution, such -48-HCl, HBr or-the like. The
conversion takes pl-ace at a tenperature of about 50 to about
100[err] C. Conpound (54), wherein Rlerr]" is H 1is then converted to
conpound (55) I n accordance with Step 4, of Schene

- 42- IREMHTReNartre. SMAGDRSkIMYCBTANaIe: nagoesium stearalgotelc)
FORMULA 1.0 | S PriugaiTlaéidael\ Febiib, m)waei*s dachétsland capsules can be used as

AND p 1S3 5 solid dosage forms suutabis'qar orafLadmlnustratlon Lerr ]

For preparing suppositories, a low melting wax such as a

5 mixture of fatty acid glycerides or cocoa butter is first melted, and the
active ingredient is disperseéd homogeneously therein as by stirring.
The molten homogeneous mixture is then poured into convenient sized
molds, allowed to cool and thereby solidify.

Liquid form preparations include solutions, suspensions

10 and emulsions. As an example may be mentioned water or water-
~ propylene glycol solutions for parenteral injection.

Liquid form preparations may also lnclude solutions for
intranasal administration.

Aerosol preparations suitable for inhalation may include

- 15  solutions and solids in powder form, which may be in combination with a
pharmaceutically acceptable carrier, such as an inert compressed gas.
| Also included are solid form preparations which are
intended to be converted, shortly before use, to liquid form preparations
for either oral or parenteral administration. Such liquid forms include
20 solutions, suspensions and emulsions. :

The compounds of the invention may also be deliverable
transdermally. The transdermal compositions can take the form ot
creams, lotions, aerosols and/or emulsions and can be included in a
transdermal patch of the matrix or reservoir type as are conventional in

25 the art for this purpose. '

Preferably the compound is admmlstered orally

Preferably, the pharmaceutical preparation is in unit
- dosage form. In such form, the preparation is subdivided into unit doses

containing appropriate quantities of the active component, e.g., an

30 effective amount to achieve the desired purpose. .

| The quantity of active compound in a unit dose of
preparation may be varied oradjusted from about 0.1 mg to 1000 mg,
more preferably from about 1 mg to 500 mg, according to the pafticular
application.



-43- - - In Step 1 of Schene 13, conpound (57). i s produced
when conpound (56) is reacted with (t-BOC)[err]O and triethylam ne. The
reaction is conducted in an organic solvent, such as nethylene chloride

or DVF, using a tenperature within the range of about O to about 25[err]C

5 (roomtenperature). _ In Step 2 of Schene 13, conpound (58) is
produced by treating conmpound (57) with an oxidizing agent such as
pyridi ni um dichromate or sim |l ar oxid4@ng agent. The oxidation
reaction is conducted in an organi c solvent, such as nethyl ene

IchI g{i deé ufsi ggha 1013terrperature of about 25 to about 50[err]C.
n ep o] chene , cogpoun '
conmpound (58) is reacted w ﬂuéﬁaﬁ%ﬁs (gmay beyé?@gbwﬁ he ©
?Ir Eg P, T?‘ gcregg t hapopdhe requireméhts dfrthecpatieht andmeesevpms{ efkthp condltlemd t he
| F SAR m
t et rahydr of uran %'ﬁﬁgé@ a@%ﬁ@'ﬁhﬁ% a Sucqrﬁgk?’agéagé ?ﬁrﬂc’iﬂ {
KH, LDA, or LiN sutommlswlmmnhpﬁdkoﬂthewa Genprally, tf@ﬁﬂaﬁ%!sdﬂmaéﬁd M@thus ed
as the s§! Veiia Il%'?@lfob éWdr@ﬁas&hﬁahMo Thﬁ:membldfrthes conduct ed .

g eg 4 of Eﬁgﬁé%ﬁ{pm a |Qfﬁa er, 869{]5&%93('%%& asef by small inerements., - L
gfgggctehgofr;‘gﬁngrtﬁggﬂi%n tﬁgﬁmféﬁédn undebtivpcitcurhstances & heachet3 For or der to
D5 ompouna- ( aspoBvepbis e Bt daly dpsage may be st AR BRSBTS
reacted with compostiohg dajing the day if desired. [err] 25
10 The amount and frequency of administration of the
compounds.of the invention and the pharmaceutically acceptable salts
thereof. will be regulated according to the judgment of the attending
clinician considering such factors as age, condition and size of the
patient as well as severity of the symptoms being treated. A typical
15 recommended dosage r'egimen is oral administration of from 1 mg to
2000 mg/day preferably 10 to 1000 mg/day, in one to four divided doses
to achieve relief of the symptoms. The compounds are non-toxic when
administered within this dosage range.
The invention disclosed herein is exemplified by the
20 following preparative examples, which should not be construed to limit
the scope of the disclosure. Alternative mechanistic pathways and
analogous structures within the scope of the invention may be apparent
to those skilled in the art. |

25 EXAMPLE1
A
o . . (0]
CHy

N

-——-’ .
LDA™  Trityl—N_ N
1 2

To a solution of diisopfopylamin.e (1.078 mL) in anhydrous
30 THF (7 mL) was added n-butyllithium (3.08 mL; 2.5M) dropwise at 0°C.



The .reaction takes pl ace in an orgam c solvent, such as ‘tetrahydrofuran,
DVF or benzene, containing a suitable base, such as NaH, LDA; or

LiIN(Si (CH err])[err])[err]. Preferably, tetrahydrofuran is used as the
solvent and 30 LDA is used as the base. The reaction is conducted at a.

tenperature of -44-
about 0 to about 80[err]C. Conpound (62) i s obtained by reacting
conmpound (2A) -50- Z-N N

- (2A) 5 with P(Clerr]Herr])[err] in an organic solvent, such as
met hyl ene chl ori de, CH3CN, tetrahydrofuran and the Ii ke using a

te t f bout 25 t
TR St Hh8 b souiorwad s & O i AR Sl S (>
conpound (64) angdooéto @3°C10To EHis mixtsel wasraddet dN-msthgi2-pipatiditan

5%of “Scheme’ 1, OB0 L B, ine'minture RARSHERA BB CIF 05 Yot o lapat 1€

(i.e., Steps 3 arzBe@ for 1 hoar.eTorthg abovaauixture wasi aﬁdedmommser%salyﬂeefu ned

o T Fowiae PR AR R 4 S T T PR

/-.=(\ Cl
Trityl— NVN

in anhydrous THF (14 mL). ‘The mixture was stirred at -78°C for 4 hours
10 and then was allowed to warm up to room temperature slowly overnight
o (16 hours). Water and ethyl acetate were added to the mixture, the
~ resulting mixture was shaken vigorously, the layers separated, and the
aqueous layer was extracted with ethyl acetate several times. The
_ ~ combined organic layers were washed with brine, dried over anhydrous
15 sodium sulfate, filtered and evaporated to give the crude product, which
was purified by flash chromatography (1% to 2% of ammonia saturated
methanol in CH2Cl2) to give 2 (1.58 g; 52% Yyield). '

B.

LiAIH,
2—>

Terl— NV
20 N 2 .

To a solution of 2 (1.54 g) in anhydrous THF (8 mL) was
added a 1M solution of lithium aluminum hydride in diethyl ether (11 mL)
at room temperat'ure.' The resulting solution was stirred for 2 hours and
25 then diethyl ether (100 mL) was added. To the above mixture was
carefully added a saturated aqueous sodium sulfate solution until no
more hydrogen gas was evolved. The layers were separated, the
aqueous layer was basified with K2CO3 to pH 9 and then extracted with .
ethyl acetate several times. The combined organic layers were washed



AND p JS 2 By following the steps in Scheme 13, with
t he exception 20 that conpound (65) '

[err] is used instead of compound (56), conpound (66) and (66A) 25
- 45- [err] are pr.oduced.

In the above processes, certain functional groups nay be 5 inconpatable
with sonme transformations descri bed herein, and ’

-51-

with brine, dried over anhydrous K2CO3, and concentrated to give the
“crude product which was purified by flash chromatography (5% of -
ammonia saturated methanol in CH2Cly) to give 3 (1.27 g; 85% yield)..

5 C.

A solution of compound 3 (0.27 g) in a 0.5N HCI solution
(20 mL) was heated to 90°C for 30 minutes. After the mixture was
10 cooled to room temperature, the mixture was extracted with diethyl ether
_four times. The aqueous layer was separated and concentrated under
vacuum to yield the crude product which was recrystallized from '
CH3OH/diethy! ether to give 4 (0.141 g; 87% yield). MS (CI) 263 (M +

1). .
15
EXAMPLE 2
A
CHy * HCI
N
NaOH
—> CI—CN—CH;,
20

To a solution of 7 g of compound ] in 35 mL of distilled
water at 0°C was added 5 mL of a 50% aqueous NaOH solution. After 2
minutes of stirring, the mixture was extracted with methylene chloride.
The combined organic extracts were washed with brine, dried over
25 anhydrous NasSO4 and concentrated. The residue was distilled under
vacuum (40°C/18 mmHg) to give 2.7 g of free amine 2 (50% yield).



consequently it is sonetines desirable and/or necessary to protect
dertain groups during the reactions. Certain protecting groups are

enpl oyed in the above processes but, as those skilled in the art wll
recogni ze, other protecting groups may be used in their place. 10
Conventional protecting groups are operable as described in G eene,

T.W, and Wits, P.G M, "Protective Goups In Organic Synthesis," John
W ey & Sons, New York, 1991; the disclosur-badf which is incorporated
herein by reference thereto. After the reaction or reactions, the
protecting groups may be renoved by standard procedures. 15 _

The conpounds of this invenbi on are either agonists or ant agoni sts of
the histamne Herr] receptor. The binding affinity he conmpounds
of the invention to the Herr] receptor nmay be NSt raned t he
procedure described bel ow. 2Z)=————3n —\H eN'] Re®ef Bi ndi ng

Assay _ The source ofmﬁ I,pa I AF ept n this experinent
was gui nea pig brain. The aninmals Ose Mghe_g 400- 600 g. The tissue
25- was honogeni zed using a Polytron in a solution*®of 50 MM Tris, pH 7.5.

The final concentration of tissue in the honbgenization buffer was 10%
w v. The honpgenates were centrifuged at 1000 x g for 10 m.n. in order
to renove clunps &0 &mbdute exnagegsium turningsd0./3 gn302upmalashin anhireus

then centrifuged THF@ MLPak50°C Was’dddéd'a SolutRind6T NirRefigtlgcent the 30
meRbranes, whiCh Mbfompariding 2 2.7 3, 2078 mmdlesy -2 7L 6f anfiardis THF over
the course of 1.5 hours. After the addition was complete, the resulting
mixture was heated to reflux for 1.5 hours and then it was cooled to -
55°C. Copper (I) iodide (0.192 g) was then added and the resulting
10  mixture was stirred at -55°C for 3.5 hours. A solution of N-trityl-4-
~ chloromethylimidazole (4.83 g) in 20 mL of THF was added. The
resulting mixture was stirred to -25°C for 1 hour, at room temperature for
45 minutes, and then it was cooled at -20°C. Aqueous saturated NH4ClI
solution was added to quench the reaction. The mixture was stirred at
15 room temperature until the aqueous layer turned a deep blue color. The
‘organic layer was separated and the aqueous layer was extracted with
ethyl acetate. The combined organic solutions were washed with brine,
dried over anhydrous Naz2SOyg, filtered and concentrated. The residue
was purified by flash chromatography (MeOH/EtOAC) to yield 2.26 g
20 (40% yield) of compound 3.

C.
83— [/~ N~CH;
HN\/N e 2HCI
- 4
25 ' A solution of compound 3 (1.55 g) in 40 mL of 0.5N

“aqueous hydrochloric acid was heated to reflux for 30 minutes. The
mixture was cooled to room temperature and extracted with diethyl
ethet. The aqueous solution was concentrated and the residue was



(50,000 x g for 20 m n. each). The nenbranes were frozen and stored at
-70[_err]C until needed. Al'l conpounds to be tested were
di ssol ved in DVSO and then diluted into the binding buffer (50 niV
Tris, pH 7.5) such that the 5 final concentration was 2 [err]g/nmL with

0. 1% DMBO. Menbranes were then added (400 [err]g of protein) to the
reaction tubes. The reaction was started by the addition of 3 nM
[[err]HR[err]-nmethyl histam ne (8.8 C/ 3. o0r '

[ 3H] - N-net hyl hi stam ne (80 Cvmmol ) and i ncubated at 30[err] for 30 mn.
Bound |igand was separated from unbound ligand by filtration, and the 10

amount of radioactive |igand bound to t uantid i at

by Iiquid scintifecastalized drom W?Eanﬁh'etﬁg%ﬂ %Hy%\g‘%eg é$(° 'ﬂ@ ofn
dupl i cat-e and th&mgenﬁgm MIS (CI)180 (M6F). t han 10%in all instances.
Conpounds that inhibited greater than 70% of the specific binding of

radi oactive ligand to the receptor were serially diluted to deternine-a

Klerr] 15 ([err]M. The results are giEXAMBLE3bl e 2.
In Table 2, tshe conpound represented by (a*) i's known in the art
-47- - TABLE 2 Terr]

(O /O

TrltY|_ NV
10 - 3

in a manner similar to that described in Example 2, Steps A
and B, 'N-benzyl-4-chIoropiperidine (1) is converted to compound 3.

15 C.

el

Tntyl—N\/N
4

: To a solution of 3 (1.49 g) in 20 mL of anhydrous methanol
~ was added 0.95g of ammonium formate (NH4COO), and 1.49 g of 10%
20 Pd/C. The mixture was refluxed under nitrogen for 40 minutes, cooled to
room temperature, and then filtered through a pad of celite. The filtrate
was concentrated, and the residue was purified by flash
chromatography on silica gel to give 0.81 g (66% yield) of compound 4.



0.0008 _ S [err] For preparing
pharmaceutical conpositions fromthe 5 conpounds described by this

invention, inert, pharnaceutically acceptabl e carriers.can be either
solid or liquid. Solid form preparations i ncl ude powders, tablets,
di spersi bl e granul es, capsules, cachets and suppositories. The powders
and tablets nmay be conprised of from about 5 to about 70 percent active
ingredient. Suitable solid carriers are .g4-.

D. )

4 —> /_——(\CNH°2HCI '
HN N
| \F
2 .

A solution of compound 4 (0.31 g ) in 25 mL of 1N aqueous
5 hydrochloric acid was heated to reflux for one hour. The mixture was
| cooled to room temperature and extracted with diethyl ether. The
aqueous solution was concentrated and the residue was recrystallized
. from isopropanol/diethyl ether to give 0.16 g (64% yileld) of compound §.
MS (CI) 166 (M + 1).

10
EXAMPLE 4
A.
OH
Mg ==
C'_CN_C"'s 1 trityl—N__N N,
2 3 CH,
15

| To a mixture of magnesium turnings (0.73 g) in anhydrous
THF (4mL) at 50°C was added a solution of N-methyl-4-chloro-
piperidine (2) (2.7 g) in 2 mL of anhydrous THF over the course of 1.5
~ hours. After the addition was complets, the resulting mixture was heated
20 to reflux for an additional 1.5 hours and then the mixture was cooled to
0°C. A solution of N-tritylimidazoylcarboxaldehyde (1)

CHO
- trityl— N\/N
1



- 48- known in the art, e.g. nmagnesi um carbonate, nagnesi um stearate,

tal'c, = - sugar, lactose. Tablets, powders, cachets and capsul es can be
used as solid dosage forns suitable for oral adm nistration.

For preparing suppositories, a low nelting wax such as a- 5 m xture of
fatty acid glycerides or cocoa butter is first nmelted,. and the active
I ngredient is dispersed honogeneously therein as by stirring. The
nmol t en honmpbgeneous m xture is then poured i-f%®-conveni ent sized nol ds,
al lowed to cool and thereby solidify. Liquid form

preparations include solutions, suspensions 10- and enul sions. As an

F o emear i | oG8 1 66 il of FHE was adgd (erilford EiEharfleddatt
or parenteral in}Jectfon, o Liqui d formprepgaratio may
al so i nclude sol usolutians he reactiommbxues was:Atirrad for 1how-at 0°C and then

Aerosol prepar at i giiéndhed with wdter. THEYrganielay@bwas Sepiratéd aritrig | ons and
solids in powder form m@bch nay4§;|¢1 onbluatéon W ? a . .

phar maceut i cal |y 8aYequs:layer wasxiracted, wih athylace{ate, B sombipgd prganic
Al'so i tnC|dUdeﬂ 5a[ ielascersi Wef@washadnﬁltmb'ripe.sdnbd overanhydrous sadiandsulidte _be.h
converted, shortl.y. r.m. it her
oral or parenter a¥n£§hﬁé$%@§91 on'e é}’ﬁl‘% %ﬁafﬁiﬁf‘mfﬁh@ﬁ&é°%‘°d§§f’%f? ns,
suspensi ons and esifita gehteluting solvents: 1 to 10% ammaoniasatutated methanphinent i on
may al so be delivﬁ@@ﬂ} I tﬁahﬂﬁﬂﬁj conposi tions .
ca% take the formo \éne cglroégggﬁggtb{%?sq(@?go S ‘an (g?i'errulms)i ons and

can be included in a transdermal patch of the matrix or reservoir type
as are convergigonal in 25 tge art for this purpose.

Preferably the compound is adqbnistered orally.

Preferably, the pharnaceuticalgpreparation is in unit

trityl— NVN
3

A solution of 1.6 g of compound 3 in 40 mL of 85% sulfuric
. acid was stirred at room temperature for 24 hours. After the solution was
15  cooled to 0°C, the reaction mixture was basified with KOH to pH = 9.
The mixture was filtered and the filtrate was concentrated to
approxi'mately-1/3 volume. The resulting solution was extracted with 2:1
ethyl acetate/dichloromethane. The combined organic extracts were
dried over anhydrous potassium carbonate, filtered, and concentrated to
20 give an oil which was purified by preparative TLC (10% to 20% of
ammonia saturated methanol in dichloromethane) to yield the free
amine of 4. The free amine of 4 was dissolved in dilute HCI and
"pumped dry to give 0.303 g (33%) of compound 4. MS (CI) 178 (M+1).

25 The following are examples of pharmaceutical dosage
forms which contain a compound of the invention. As used therein, the
term "active compound" is used to designate the compound.



dosage form In such form the preparation.is subdi vi ded into unit doses
cont ai ning appropriate quantities of the active component, e.g., an 30

effective anount to achi eve the desired purpose. : The
guantity of active conpound in a unit dose of preparati on may be

vari ed or adjusted fromabout 0.1 ng to 1000 nyg, nore preferably from
about 1 ng to 500 ng, according to the particular application.

- 49- The actual dosage.ggnl oyed may be varied depending

upon the requirenents of the patient and the severity of the condition
being treated. Determ nation of the proper dosage for a particular
situation is within the skill of the art.,CGenerally, treatnent. is initiated
with 5 smaller dosages which are | ess opti num dose of the
‘compound. Thereafter, the dosage is A ncheas¢d by|snmall increnents

until the optimmeffect under theHNir t gpcesNi s reached. For

conveni ence, the total daily dosage be divTded d adm nistered in
portions during the day i-f desired. 10 ‘1: amount and frequency
of adm nistration of the conpounds of the invention and the
pharmaceutically acceptable salts thereof will be regul ated according

to the judgnent of the att éftid scope.of thecinventiorain ite phatoacesticalch factors

as age, condition prOVid t he
syrrp?oms_ bei n tregi%ﬁﬁ%?%e&hﬁmigo bemﬁ?)ltrﬁ@qe%%lﬁ? %ﬁéggﬁ% |m3ér‘1j ?éémoer al
adm ni strati £ ofanyrthen campoynd of strugtusal fogn lﬂl’;’s wited intgdhe
ng/ day, in one t phapwaceuticalesbripssition examﬁlés achl eve relief of the

synpt ons. The conpounds are non-toxi c whe adm nistered within this
dosage range. : :
Pharmaceutical Dosage Form Examples
EXAMPLE A
Jablets
1. Active compound 100 500
2. Lactose USP 122 113
3. Corn Starch, Food Grade, 30 40
as a 10% paste in
Purified Water ‘
4. Corn Starch, Food Grade 45 40
5. Magnesium Stearate 3 I 4
Total 300 700
10 . .
Method of Manufacture

Mix Item Nos. 1 and 2 in a suitable mixer for 10-15
minutes. Granulate the mixture with ltem No. 3. Mill the damp granules
through a coarse screen (e.g., 1/4", 0.63 cm) if necessary. Dry the damp

15 granules. Screen the dried granules if necessary and mix with ltem No.
4 and mix for 10-15 minutes. Add Item No. 5 and mix for 1-3 minutes.



The inyvention disclosed herein is exenplified by the 20 follow ng
preparative exanples, which should not be construed to limt t he
scope of the disclosure. Alternative nmechani stic pat hways and '
anal ogous structures within the scope of the i nvention may be apparent

to those skilled in the art. 25 EXAMPLE 1
A [err] To a sol ution of
dii sopropylamne (1.078 nm.) in anhydrous 337 -THF (7 nL) was added
n-butyllithium(3.08 nL; 2.5M dropwi se at O[err]C.

- 50- The resulting solution was stirred at O[err]C for 40 m nutes

and then was cool ed .t C _To.

N- net hyl - 2- pi per%mﬂfﬁﬁs the m'{%‘SL%go %’E?rqpf?wtsﬁ@%é%ﬁgwﬁa é’iggiﬁr{?’g(}ablﬁ t
-23[err] C for O.émachine. and then at -78[err]C for 1 hour. To the above
m xture was added dropwise a solution 5 of '

4-chl oronethyl -N-trityl-imdazole (2.70 22
' _ MP

5 Capsules
1. Active compound 100 500 -
2. Lactose USP 106 123
3. Corn Starch, Food Grade 40 70
4, Magnesium Stearate NF 4 I 4
) Total ' 250 700
Method of Manufacture

Mix Item Nos. 1, 2 and 3 in a suitable blender for 10-15
10 minutes. Add ltem No. 4 and mix for 1-3 minutes. Fill the mixture into
suitable two-piece hard gelatin capsules on a suitable encapsulating
machine. o s

While the present invention has been described in
15 conjunction with the specific embodiments set forth above, many
. alternatives, modifications and variations thereof will be apparent to
those of ordinary skill in the art. All such altematives, modifications and
variations are intended to fall within the spirit and scope of the present
invention.



Trityl<N N in anhydrous THF (14 nL). The mixture was stirred at -
-78[W0 and then was allowed to warmup to room

tenperature slowly overnight - (16 hours). Water and ethyl acetate were
addec{ Hmm!' the - resulting m xture was shaken vigorously, the
| ayer's;"s "mmthe aqueous | ayer was extracted with ethyl
acetate sevéral' tines. The conbi ned organic | ayers were washed with
brine, dried over anhydrous 15 'sodiumsuligge, filtered and evaporated to
gi ve the crude product, which was purified by flash chromatography (1%
to 2% of ammoni a saturated met hanol in CHerr]C[err]) to give 2 (1.58
g; 52%yield). [err] 20 . _ To a
solution of 2 (1.%@'—-&&\4;%5 THF (8 nmL) was - added a 1 M
sol ution of lithiumalum numhydride in diethyl ether (11 ni) at room
tenperature. The resulting ol uty t il for, 2 hours and 25 then
di ethyl ether (100 nL) was ﬁdded* %ﬁ&aﬁébéqﬂf'ﬁ‘ﬂ‘ﬂre was careful ly -
added a saturated aqueous sodium sulfate solution until no nore -
hydr ogen gas was evol ved. The | gyers vepa sep?tgg;eq_?]sthe ' agueous
| ayer was basified with Kl err]C r] 0 pH 9 {/ en extracted with
ethyl acetate several ti mes,_1i WT N.a.;quls wer e washed
' x (1.0)
HN N C 4
] \F ©C)hp R

ora pharmaceutically acceptable salt or solvate thereof, wherein:
(A) mis an integer selected from the group consisting
- of:1and2; |
10 (B) n and p are integers and are each independently
~ selected from the group consistingof: 0, 1, 2, 3, and 4
such that the sum of nand p is 4 and T is a 6-membered
| ring; |
(C) RS and R4 are each independently bound to the same or
15 different carbon atom of ring T such that there is only one
R3 group and one R4 group in ring T, and each R1, R2, R3,
and R4 is independently selected from the group consisting

of:
.- () K
20 , (2) C1to Cg alkyl; and

(3) ~(CH2)q-R® wherein q is an integer of: 1 to 7, and RS
' is selected from the group consisting of: phenyl,
substituted phenyl, -OR7, -C(O)OR?, -C(O)R7,
-OC(O)R7, -C(O)NR7R8, CN and -SR7 wherein
25 " : R7 and R8 are as defined below, and wherein the
substituents on said substituted phenyl are each
in_deperidently selected from the group consisting of:
--OH, -O-(C1 to Cg)alkyl, halogen, C1 to Cg alkyl,
~ =CF3, -CN, and -NO3, and wherein said substit_uted _
30 phenyl contains from 1 to 3 substituents;
(D) RS is selected from the group consisting of:



-51- with brine, dried over anhydrous Klerr]CJerr], and
conce crude product which was purified by flash

chronat " ammoni a saturated nethanol in CHerr]dJ[err]) to
gi ve 3 I i !""d) 5 C.
[err]

A solution of compound 3 (0.27 g) in a 0.5N

HC solutlon (20 nL) was heated to 90[err]C for 30 minutes. After the
m xture was 10 cooled to roomtenperature.59he m xture was extracted with
di et hyl ether . four times. The aqueous | ayer was separated. and
concentrat ed under vacuumto yield the crude product which was
recrystallized from C%{err C}leethyl ether to give 4 (0..141 g; 87%
yield. M8 (C) 253 (M+ (P ‘ .

EXAMPLE 2 [err] 20(2) C1 to Czo alkyl;

{8) CstoCs cycloalkyl
~ (4) -C(O)ORT?'; wherein R? is the same as R7 defined
5 ~ below except that R is not H;
(5) -C(OR7;
(6) -C(O)NR7RS;

(7). aly
.~ (8) propargyl; and
10 . (9) -(CHz)q-RS, wherein q and RS are as defined above,

and when q is equal to 1, then R8 is.not OH or SH;
(E) R7 and R8 are each independently selected from the group
consisting of: H, Cq to Cg alkyl, and Cs to Cg cycloalkyl;
" (F) the dotted line (---4-) represents a double bond that is
15 ' optionally present when m is 1, and n is not 0, and p is not
' 0, and when said double bond is present then R2 is absent;
-and . | _
(G) whenmis2, each R is the same or different substituent for
~ each m, and each R2 is the same or different substituent for
20 . each m, and at least two of the substituents R1 and/or R2
are H. ‘

2. The compound of Claim 1 wherein said compound
is selected from the group consisting of compounds having the formula:
25 ' :




To a sol ution of 7 g of corrpound 1in 35 n of distilled wat er at
O[err] a 50% aqueous NaOH solution. After 2 m nut es
of stirring, the m xture was extracted with methyl ene chloride. The
conbi neﬂlﬂlﬁﬁﬂlﬂ“ﬂ“ﬁms were washed with brine, dried over 25 anhydrous
Na2SO4 The residue was distilled under vacuum
(40[err]t/ 18 MHY) fo Give 2.7 g of free anine 2 (50%yield).

-52- B.

-6gerr] To a m xture of
magnesi um turnings (0.73 g,-30.2 mol es) in anhydrous 5 THF (4 nlL) at
50[err] C was added a solution of N-nethyl-4- chl oropiperidine 2 (2.7
g, 20.2 mmoles) in 2 nL of anhydrousa THF over the coykge of 1.5 hours.
After- the addition was co ete,n? resul ting ' was heated to

reflux for 1.5 hours and the cooled to -
i odide (0.192 g) was then ad d the resultin
at -55[err]C for 3.5 hourfss i - ¥-
chl-oronet hyl i m dazol e ¢N83 & in of THHNgas AHded: e

resulting mxture was stiN&d’ 2(9‘ for 1 hour Mat roompénperature for

45 minutes, and then it was cé i34 R -20[err] C. Agf®bls saturat ed,

NH err] Cl sol ution was added to quench the reaction. The mixture was

stirred at 15 roomtenperature until the aqueous |ayer turned a deep bl ue
color. The

' C. Copper (1)

LVEiisStil’l’ed

; and

R1 Rz

HNVN R! R4

5 (12.1)
wherein R1 to RS are as defined for Formula 1.0.

3. The compbund of Claim 1 wherein said compound
10  is selected from the group consisting of compounds having the formula:

rR' R R4

N—R®




o[ganiflm'r_rw,iﬁpﬁwl—ed and the aqueous | ayer was extracted with

et hyl acetate. The conbi ned organi c solutions were washed with brine,

dried ov m\ﬁ“ﬁ filtered -and concentrated. The residue

was purlﬂ m “ “‘E orratography (MeOH EtQAc) to yield 2.26 g 20 (40%

yi el d) of «Compotind" 3. s A solution of conpound
3 (1.55 g) in 40 nL of 0 5N aqueous hydrochl oric acid was heated to
reflux for 30 mnutes. The m xture was6teol ed to roomtenperature and
extracted with diethyl ~ ether. The aqueous sol ution was concentrat ed
and the residue was - 53-

recrystallized fromi sopropanol /di eﬁhyl et her to give 0 6 g (65%yield) of
conmpound 4. MS (Cl) 180 (M+1). R3 RS R EXAMPLE 3

I ’

S _ | [err]
HN\’N HN\/N ¢
(8.0) (8.1)
R%pe R®
— —-R% —— —R5
(9.0) ' (9.2)

HN N R' go HN N R'
(11.0) . and

wherein R1 to RS are as defined for Formula 1.0.

4.  The compound of Claim 1 wherein R1to R4are
10 each independently selected from the group consisting of H, and Cq to

Ce alkyl.
5. The compound of Claim 4 wherein m is 1.

15 6. The compound of Claim 4 wherein R5 is selected
from the group consisting of: H, C1 to Cg alkyl, -C(O)OR -C(O)R?,
-C(O)NR7RS, and - ~(CH2)q-R® wherein RE is phenyl. '



16 : | In a manner simlar to that descrlbed in Exanmple 2,
Ste S Atﬁ‘_‘—gﬁa_éf-ﬁrﬁéﬁzyl-4 chloroplperldlne (1) Is converted to |
[Cgfff””d”m"'mﬂ "’I”m””"l To a sol ution of 3 (1.49 g) in 20 nL of

anhydr ous met ha s+ was added 0.95g of ammoni um formate (NH err]CQOO),
and 1.49 g of 10@620 Pd/ C. The mixture was refluxed under nitrogen.for 40
m nutes, cooled to roon1tenperature,jgpithen filtered through a pad
of celite.-The filtrate =~ was concentrated, and the residue was purified
by flash . chromat ography on silica gel to give 0.81 g (66%yield) of
conpound 4. - ;

7. The compound of Claim 6 wherein m is 1 and R2 is
H. ' -

8.  The compound of Claim 7 wherein RS is selected
5 from the group consisting of H and C1 to Cg alkyl, and R4 is H.

: 9.. The com'pound of Claim twherein said compound is
selected from the group consisting of compounds having the formula:

5 RS
T 'HN—N'
H N &
10 N\é (5.3) : ©4 .
R? iy ﬁ’Rs
— -RS [
HN_N HN N
(7.4) : (8.4) and
R1
— N\ N—R®
HN\/N .
C T (9.4)

15
wherein R1 is selected from the group consisting of: H and C1 to Ce
alkyl, and R5 is selected from the group consisting _of: H,C1to Ce alkyl,
-C(O)OR', -C(O)R?, -C(O)NR7RS, and -(CHz)-R6 wherein R8 is phenyl.



-%4- ¢ [err] - A solution.of conmpound 4 (0.31 g) i.n 25 m_

of 1N aqueous 5 hydrochlert+e—acid was heated to reflux for one hour. The
m xture was cooled to ro“gg nperature and extracted wi th diethyl

ether. The mﬂm s concentrated and the residue was
recrystal Ilzed‘a\ ol /diethyl ether to give 0:16 g (64%

yi el d) of conpount 5¢ I\/IS (Cl) 166 (M + 1). 10

EXAMPLE 4 -63- oH
[err] 15 . Toamxture of nmagnesi um t ur ni ngs (0 73 g) in
anhydr ous THF (4mL) at 50[err] C was added a sol ution of

N- et hyl - 4- chl or o- pi perid 2.7 n drous, THF over
the course of 1.5 hourg6 ﬁ?wm&GhWé%ﬁ\"gﬁg){ @cf ul ting
m xture was heat from2he groupebhsbstuﬁgrofalﬂ andiCy to Cglalkyl> hours and then the
m xture was cooled to O[err]C Asolutlon of

N-tritylim dazoyl carboxal dehyde_ (1)
11.  The compound of Claim 10 wherein R1 and RS are

5 independently selected from the group c_onsnstlng of: H and methyl.

1.2. The compound of Claim 1 wherein said compound :
is selected from the group consisting of:

/—(\C> |

HN\/N 6.1) HN\/ (5.2)

10
oty M
H N H N
" ez N e
N HN N
N 72 B RN 2
15 .
Lts M
~NO ~NO
HN\/N 'HN\/N



¢ Lerr] - 55- (6.83
g of 1in 50 nL of THF) was added to the above Gignard reagent

solutio “m[“ xture was stirred for 1 hour at O[err]C and then
quencheam{“ﬂ“m organi c | ayer was separated and the aqueous

| ayer was* extractdd “ith ethyl acetate. The conbined organic 5 |layers
were washed with brine, dried over anhydrous sodi umsul fate and
concentrated. The residue was purified by flggh chronatography on

silica gel (eluting solvents: 1 to 10% ammoni a saturated nethanol in
. methylene chloride) to give 6.9 g (77% of compound 3). 10

B. CH : _ err]. -
A solution of 1.6 g of conpopnd 40- mL of 85% s aci d was
stirred at room tenperature/T Y24 hyjys. After pdas ti onNwaCH;
H N HN N
- (9.2) N (9.3)
; and . .

13. A pharmaceutical composition, for use in treating
allergy, mﬂammatuon. hypertension, glaucoma, sleeping disorders,

. 5  states of hyper and hypo motility of the gastrointestinal tract, hypo and
hyperactivity of the central nérvqus_ system, Alzheimers, Schizophrenia,
and migraines, comprising a pharmaceutically acceptable carrier and an
effective amount of a Compound of Claim 1.

10 14. A method of treating allergy, inflammation,
hypertension, glaucoma, sleeping disorders, states of hyper and hypo
.motility of the gastrointestinal tract, hypo and hyperactivity of the central
nervous syétem, Alzheimers, Schizophrenia, and migraines comprising
‘administering an effective amount of a compound of Claim 1 to a patient
15 in need of such treatment.

15. The use of a compound of Claim 1 for the
. manufacture of a medicament for use in treating allergy, inflammation,
“hypertension, glaucoma, sleeping disorders, states of hyper and hypo
20 motility of the gastrointestinal tract, hypo and hyperactivity of the central
nervous system, Alzheimers, Schizophrenia, and migraines.

16. The use of a compound of Claim 1 for the treatment
of allergy, inflammation, hypertension, glaucoma, sleeping disorders,
25 states of hyper and hypo motility of the gastrointestinal tract, hypo and
hyperactivity of the central nervous system, Alzheimers, Schizophrenia,
and migraines. '

17. A method of preparing a pharmaceutical
30 . composition compnsmg admixing a compound of Clalm 1witha
pharmaceutically acceptable carrier.
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15 cooled to O[err]C, the reaction-mxture was basified with KOH to pH =
iltered and the filtrate was concentrated to

apprOX| 1/ 3 voI urre The resulting solution was extracted with 2:1

et hyl mﬁﬂ t hane. The conbi ned organi c extracts were

dri ed assium carbonate, filtered, and concentrated to 20
gi ve an 0|I V\/mc vvas purlfled by preparative TLC- (10%to 20% of.

ammoni a saturated nethanol in dichloronmethangg-.to yield the free am ne
-of 4. The free amne of 4 was dissolved in dilute HC and punped dry

to give 0.303 g (33% of corrpound 4. M5 (C) 178 (Mrl). 25
The foll owi ng are exanpl es ﬂé‘e rrraceut cal dosa

contain a conpound of the i leePﬁE'Pal%c"mHQ""dn?d'anq ‘active

conpound" i s usecdcamprisiaggnat e the corrpound

- 56- A - [err]

The scope of the invention ‘ r? I ts pharnmaceuti cal conposi tion aspect is
not to be limted by the exanpl g pR%i ded, since 5 any Rt herSconpound of

.structural fornmula 1.0 can be spbstiltuted into the phiar madeut i cal
conposition exanpl es. N Phar maceuti cal For m
Exanpl es

HNVN '
@ R" TR
5
1) deprotecting compound (7) by treatment with dilute
aqueous acid at a temperature of about 70 to about 80°C to produce
compound (8);
10 (B)

8
- Z-—N\/

HN
~ RS (18)

(19) 'R®
1) deprotecting compound (17), wherein R? is an alkyl,
cycloalkyl, benzyl, substituted benzyl, allyl or propargyl RS group,
15 following reaction path 6, by treatment with dilute aqueous acid at a
temperature of about 70 to about 90°C to produce compound (19); or
' 2) (a) treating compound (17), when R? is not an RS

\
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' EXAMPLE A - Tabl et s |
I nng nmg/ tabl et ng/tabl et 1.

Acti've co 100 500 2. Lact oSe USP
122 \ﬂ‘“ Corn Starch, Food G ade, 30
“ sasalO%pasteln , Purified Water

rn Starch Food G ade 45 40 - 5.

MagnesmmStearate - ' 3  .66- 7 Tot al
300 700 10 ' Met hod of Manufacture

Mx ItemNos. 1 and 2 in a swtable mxer for 10-15 m nutes. G anul ate

screen (o g. . 1/ SO0 Wi siyaityigerncalify Hugide in Bteatysratrag A oo ™ °°
Screen the dried temperatare of abwteewlaboumm@ to praducetcompbund (18);4 and mi x
fgr7 1018 mCS%EZSSA?ﬂeI :ne;nt D?e @?’%ﬂ!’g oﬁ%&uﬂﬁz@dl%m 53 )Sr’lwgers'tﬁt abl e
t abl et is -C(O)R?, -C(O)OR?", -C(O)NR7RS8 or alkyl, in an organic solvent
_' 5 ‘optionally in the presence of a suitable base; or (ii) with FI5A-CHO when.
RS is alkyl, cycloalkyl, allyl, propargyl, benzyl or substituted benzyl,
under hydrogenating conditions, or in the presence of NaBH3(CN), in an
organic solvent; wherein R5A represents an R5 group that has one less
-CHa- group and X represents a suitable leaving group; said reaction (i)
10  or (ii) being performed at a temperature within the range of about -30 to
about 80°C; or | |
(b2) reacting compound (18) with O=C=N-R7 in an
inert organic solvent at a temperature in the range of about 20°C to
reflux; and :
15 (¢) deprotecting the reaction product of (b1)_ or (b2)
by treatment with dilute aqueous acid at a temperature of about 70 to
about 90°C to produce compound (19);

(C)
20 ' 1)

Z—N
\/( 25) R*

(a1) reacting compound (25) with (i) RS-X ,when RS
is -C(O)R?, -C(O)OR7", -C(O)NR7RS8 or alkyl, in an organic solvent
25 optionally in the presence of a suitable base; or (ji) with RSA-CHO, when
RSis alkyl, cycloalkyl, allyl, propargyl, benzy! or substituted benzyl,
under hydrogenating conditions, or in the presence of NaBH3(CN), in an '
organic solvent; wherein R5A represents an R5 group that has one less

-_
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nachi ne. | ' | " EXAMPLE B Capsul es

No. - \Lng% ng/ capsul e ny/ capsul é 1.
Active conmpound 100 500 2. Lact ose USP
106 ”"I"u ' _ Corn Starch, Food Gade 40 70
4. b "’“m'#erat e NF 4 7

Tot al J bt p50s . 700 “Met hod of Manufacture

Mx ItemNos. 1, 2 and 3 in a suitable blemgfs for-10-15 10 mnutes. Add
ltemNo. 4 and mx for 1-3 mnutes. Fill the mxture into - suitable

t wo- pi ece hard gel atin capsules on a suitable encapsul ating machi ne.

et o chooa: e i K abfeiariE R5plaE iy oEAH FRRAL) e,

and vari ations tée(ibeing performecdatademperature withinothe tanger of akout -3Qitol i n

the art. Al suc i 80 td'rves, nodi fications and variations are
i ntended to fall hinthe spirit and scope of the present .;_nvent lon.
: (a2) reacting compound (255) with O=C=N-R‘ in an

5 inert organic solvent at a temperature in the range of about 20°C to
reflux; and : ' |
' (b) deprotecting the reaction product of (a1) or (a2)
by treatment with dilute aqueous acid at a temperature of about 70 to
about 90°C to produce compound (26); or

10 2) _
R' R® R' RS
. _ 5
— N-R . /= N—R
Z—N_ N H N
\/(24) R4 N\/(ZG) R

| deprotecting compound (24), wherein R is -CH3 or
-CH2-CgHs, by treatment with dilute aqueous acid at a temperature of
15 about 70 to about 90°C to produce compound (26);

(D)

' 4
Z—N N N = HN N N
7 30) “R? N 31 ‘RS
20 1)  deprotecting compound (30), whe_re-'in R? is an alkyl,

cycloalkyl, benzyl, substituted benzyl, allyl or propargyl RS group, by
treatment with dilute aqueous acid at a temperature of about 70 to about
90°C to produce compound (31); or
_ 2) (a) treating compound (30), wherein R? is a
25 protecting group, with tetrabutylammonium fluoride in tetrahydrofuran at

a temperature of about 0 to about 50°C; -
_— T
This Sheet Has Be

i



-58-~ % VWHAT IS CLAIMED | S: 1. A conpound of the
fornula: [err] or a pharmaceutically
acceptabl.e salt or solvate thereof, wherein: (A) mis an

|nt eger““ﬂ”j"ﬂﬂm ml;mu g ?L?ggefgnglnzt ng each independently of trand 2

selected”fromthe group consisting of: 0, 1, 2, 3, and 4

such that the sumof nand p is 4 and T is_%36_-menbered

ring; (O Rerr] and Rlerr] are each independently bound to
the sane or 15 different carbon atomof ring T such that there
Is only one

roup. and one R4 grou rin h
each Rlerr], Rerr], Rerr], (b"?feac“nQ the reacmw% ‘fcﬁof @h
sel ected fromt h@wﬂéﬁlﬂﬁisﬂmi RVH-EC(O)ORT -C(O)NR7R8 or aIIEyI in an organic
(1) H 20 H? qllalkébl s e (it} wi

(3) -(cerr])[eff i @pase; (i with, 4 myerr)

|sbse| ect eg f_ro C@rl@,uwhenrﬂﬁ stallqd o?cloakyh;allyl propargyl, benzyl or
substitute en
SO Rerr] . pg ﬁfg ﬂ Pﬁh‘é&h&d@gﬁé@iﬁ%%nons or i the presence
Rlerr] and R err jof , iiman arganie, SQiVQntV\MIélﬁéﬁlﬁ Hﬁﬁefepfesems an RS

substituents on bdp thérHas Bﬁ&"em gfciptand X represents a suitable leaving
i ndependent |y seI ect ed f,romth :

LOH SO (Clerr] @EOWpesaidrapgyon har ﬁa&é’s' peribfingd aatemperaliye within

-CF[err], - CN anive réiide of aboat80tocabrout 802 sl osubsti t ut ed
10 (b2) reacting the reaction product of (a) with
O=C=N-R7 in an inert organic solvent at a temperature in the range of
about 20°C to reflux; and
(c) deprotecting the reaction product of (b1) or (b2)
by treatment with dilute aqueous acid at a temperature of about 70 to
15  about 90°C to produce compound (31);

20 1) deprotecting compound (36), wherein R? is an alkyl,
cycloalkyl, benzyl, substituted benzyl, allyl or propargyl RS group, by
treatment with dilute aqueous acid at a temperature of about 70 to about
90°C to produce compound (26A); or

2) (a) treating compound (36), wherein R% is a

25 protecting group, with tetrabutylammonium fluroide in tetrahydrofuran at

a temperature of about 0 to about 50°C;
(b1) reacting the reaction product of(a) with (i) R5-X
,when R5 is -C(O)R?, -C(O)OR?', -C(O)NR7RS or alkyl, in an organic
: solvent optionally in the presence of a suitable base; or (ii) with
-
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henyl contains from1 to 3 substituents;
Wromthe group consisting of:

-59- (1 H; - (2) (derr] to C[err]
Ay IIIIIIMIH!IIHHHI (3) Gerr] to qerr] cycl oalkyl

(4) C( )CR[err . Wherein Rlerr] is the same as R[err] defined. 5

beI ow except that Rlerr] is not H (5 -C(OR7;

(6) -C(ONR[err]Rerr]; .63 allyl;

(8) propargyl; and 10 (9) (CH[err])[err] Rlerr], wherein q
and R6 are as defined above, -~ and when g is equal

d. are
tegcﬁ |ngger|?[d::1”§ séﬂg@tm ol 'ﬁ alkyl, cygloalkyl, él@' prléL)argJI ben Rﬁr;]tl ng
of: H Clerr] to sibstitgted berizyl,amtetlpxrdgenatPigconditipns,oor inythe presence

opt 1 ona 1y pr aserd! WRSHS(ON), % BRERNC eBiysfil Wrralif oA [ahrgdbnts an RS

0, and when sai d GrOUBl taabbaa ane |9$%sG|1|2- gneup RpdiX represants a suitable leaving

and 5 (groupyV8a rdaiction: (l)?ﬁ‘{mn&iﬁb J’f&fﬁ%ﬁfﬁg&?@mﬁrﬁhf‘é Wltﬁm
Z:J]?fsfalrfag'?msugg{l t‘DQr[PnQQrOfQ@OUt -30 to about and at | eas'ta ts\?oneo? t he

substituents Rlerr] and/or R[err{b2) reacting the reactlon prodactof (a) with
2. The conmpoundnob_N.A47Th ]an"‘f?lgf'teérﬁaﬁ% é’gw&ﬁp ata fiemperature in the range of
about 20°C to reflux; and
10 (c) deprotecting the reaction product of (b1) or (b2)
by treatment with dilute aqueous acid at a temperature of about 70 to
about 90°C to produce oompound (26A);

(F)

N (41
l_'()
15 '

1)  (a) reacting compound (41) with (i) RS-X ,when RS is
-C(O)R?, -C(O)OR7", -C(O)NR7R8 or alkyl, in an organic solvent
~ optionally in the presence of a suitable base; or (ji) with RSA-CHO, when
20 RS s alkyl, cycloalkyl, allyl, propargyl, benzyl or substituted benzyl,
“under hydrogenating conditions, or in the presence of NaBH3(CN), in an
organic solvent; wherein R5A represents an R5 group that has one less
-CHz- group and X represents a suitable leaving group; said reaction (j)
or (ii) being performed at a temperature within the range of about -30 to
25 about 80°C to produce compound (26A); or

This: Sheet Has Been Replaced




IS sel.ected fron1the group consisting of conpounds having the fornmula: 25
[err] - 60 ' [err] '

MU

-70-

(b) reacting compound (41) with O=C=N-R7 in an
inert organic solvent at a temperature in the range of about 20°C to
reflux to. produce compound (26A);

5 | (G)
R1 RZ

L4

N

HN\#N

(19a') RY R

1)  (a) reacting compound (19A" ) with (i) R5-X ,when R5
. is-C(O)R?, -C(O)OR7' -C(O)NR7RS or alkyl, in an organic solvent
10 - optionally in the presence of a suitable base; or (i) with RSA-CHO, when
" RSisalkyl, cycloalkyl allyl, propargyl, benzyl or substituted benzyl,
under hydrogénatmg conditions, or in the presence of NaBH3(CN), in an
organic solvent; wherein R5A represents an RS group that has one less
-CHa- group and X represents a suitable leavmg group; said reaction (i)
15  or (ii) being performed at a temperature within the range of about -30 to
about 80°C to produce compound (19A); or
- (b) reacting compound (19A" ) with 0—C-N-R7 in an
_ inert organic solvent at a temperature in the range of about 20°C to
reflux to produce compound (19A);
20

R\ R2 RS

(8A) R*

1) - (a) reacting compound (8A' ) with (i) R5-X ,when RS
25 is-C(O)R7, -C(O)OR?', -C(O)NR7RS or alkyl, in an organic solvent

——___ optionally in the presence of a suitable base; or (ii) with RSA-CHO, when

This Sheet Has B
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5. swherein Rerr] to Rerr] are as defined for Fornmula .
The corrpound of Claim1 wherein said conpound 10 is selected fromthe

9hqup conststing of .conpounds having the formia: [err] Hll!llHﬂlﬂlllﬂlll!lllllll

RS is alkyl, cycloalkyl, allyl, propargyl, benzyl or substituted benzyl,
under hydrogenatihg conditions, or in the presence of NaBH3(CN), in an
organic solvent; wherein R5A represents an RS group that has one less

_ -CH>- group and X represents a suitable leaving group; said reaction (i)

5 or (i) being performed at a temperature within the range of about -30 to .
about 80°C to produce compound (8A); or

(b) reacting compound (8A') with O-C-N-R7 in an
inert organic solvent at a temperature in the range of about 20°C to
reflux to produce compound (8A); ' '
10

o

1 2 | 1 -
A\ N N
— RS . — - R3
Z-N N R g HN N RY e
(44') - (44

| 1)  deprotecting compound (44') by treatment with
15 dilute aqueous acid at a temperature of about 70 to about 90°C to
produce compound (44);

\
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wherei.zn R1 to RS are as defined for Formula 1.0. The
conmpound of Claim1l wherein RL to R4 are 10 each indepen sel ed
fromthe group consisting of H and Clerr] to C[err]dﬁimmuul” ,”III
5. The conpound of Claim4 wherein mis- 1. 15 c o

conmpound of Claim4 wherein R5 is selected fromthe group cons In

of: H derr] to (Jerr] alkyl, -C(O)CR[err] -C(ORerr],

-C(ONR[err]Rerr], and -(CHerr])[err]- ?Q]_ wherein R[err] i s phenyl.

-62- 7. The conpound of Claim6 wherein mis 1 and R2
S H.

Ct

—-=—m -J>

st

o) o |

: 4
R R 1 RzR

HN\/N R1 R3 . ’ HNVN R1 R3
(45) | (45') |

1)  deprotecting compound (45" ), wherein R? is an
5 alkyl, cycloalkyl, benzyl, substituted benzyl, allyl or propargyl RS group,
by treatment with dilute aqueous acid at a temperature of about 70 to
about 90°C to produce compound (45); or :
~2) (a) treating compound (45" ), wherein R? is a
protecting group, with tetrabutylammonium fluroide in tetrahydrofuran at

10 atemperature of about 0 to about 50°C to produce compound (45' );

(b1) reacting compound (45' ) with (i) R5-X ,when R5
is -C(O)R" -C(O)OR?", -C(O)NR7R8 or alkyl, in an organic solvent
optionally in the presence of a suitable bass; or (ji) with R5A-CHO, when

: RS is alkyl, cycloalkyl, allyl, propargyl, benzyl or substituted benzyl,

15 under hydrogenatmg conditions, or in the presence of NaBHa(CN) in an
organic solvent; wherein R5A represents an R5 group that has one less
-CHz- group and X represents a suitable Ieavmg group; said reaction (i)
or (ii) being performed at a temperature within the range of about -30 to
about 80°C; or :

20 (b2) reacting compound (45' ) with O=C=N-R7 in an
inert organic solvent at a temperature in the range of about 20°C to
reflux; and

\ (c) deprotecting' the feaction product of (b1) or (b2)
This Sheet Has B : "
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8. = The conpound of Caim?7 wherein RS is selected 5 fromthe group

consi sting of H and Clerr] to (err] aIkyI, and Rlerr] is H.

9. The. conpound of C aim 1 wherein said conpound is

group consisting of conpounds having the formla: [err] Illmmﬂlml" mu"
15 wherein Rlerr] is selected fromthe group consistifg bf:* H"and *
Cerr] to Jerr] .alkyl, and Rlerr] is selected fromthe group

consisting of: H Cferr] to C(ferr] alkyl,.73. -C(O OR -C(OR7, -
C(O)NR7R8 and -(CHerr])[err]-Rerr] wherein R6 is phenyl. '

‘by treatment with dilute aqueous acid at a temperature of about 70.to
about 90°C to produce compound (45); '

(K)

5 (47) (47')

1)  deprotecting compound (47" ), wherein R®isan
alkyl, cycloalkyl, benzyl, substituted benzyl, allyl or propargyl R5 group,
' by treatment with dilute aqueous acld at a temperature of about 70 to
10 about 90°C to produce compound (47); or
2)  (a) treating compound (47" ), wherein R%is a
protecting group, with tetrabutylammonium fluroide in tetrahydrofuran at
a temperature of about 0 to about 50°C to produce compound (47’ )%
(b1) reacting compound (47' ) with (i) RS-X ,when RS
15 is-C(O)R?, -C(O)OR?', -C(O)NR7R8 or alkyl, in an organic solvent
optionally in the presence of a suitable base; or (i) with RSA-CHO, when
" RS is alkyl, cycloalkyl, allyl, propargyl, benzyl or substituted benzyl,
under hydrogenating conditions, or in the presence of NaBH3(CN), in an
organic solvent; wherein RS5A represents an RS group that has one less
20 -CHg- group and X represents a suitable leaving group; said reaction (i)
or (ii) being performed at a temperature within the range of about -30 to
about 80°C; or

\
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-63< . ' . 10. The conpound of O aim 9 wherein R[err] i s
sel ected fromthe group consisting of: Hand CJerr] to CJerr] al kyTl.

11. The conpound of C aim 10 wherein Rlerr] and Rlerr]

‘independently selected. fromthe group consisting of: Emlﬁm"mm""”“m
12. The compound of C aim 1 wherein said conpound i s*sel edted fronrthe

group consisting of: . : [err]
64 [err] : -74 -

(b2) reacting compound (47' ) with O=C=N-R7 in an
inert organic solvent at a temperature in the range of about 20°C to
reflux; and .
(c) deprotecting the reaction product of (b1) or (b2)
5 Dby treatment with dilute aqueous acid at a temperature of about 70 to

about 90°C to produce compound (47);

L
1)

' R2

z—N\/N R' R* HN\/N R'  R*
10 (61") , - ' (51).
(a1) reacting compound (51" ) with (i) R5-X ,when R5
is -C(O)R7, -C(O)OR?", -C(O)NR7RS or alkyl, in an organic solvent _
| optionally in the presence of a suitable base; or (ii) with RSA-CHO, when
15 RS is alkyl, cycloalkyl, allyl, propargyl, benzyl or substituted benzyl,
under hydrogenating conditions, or in the presence of NaBH3(CN), in an
organic solvent; wherein R5A represents an RS group that has one less
-CHz- group and X represents a suitable leaving group; said reaction (i)
or (ii) being performed at a temperature within the range of about -30 to
20 about 80°C; or :
(a2) reactlng compound (51 ) with O—C—N-R7 inan
inert organic solvent at a temperature in the range of about 20°C to
reflux; and
(b) deprotecting the reaction product of (a1) or (a2)
25 by treatment with dilute aqueous acid at a temperature of about 70 to
about 90°C to produce compound (51); or
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ant agoni st, conprising a pharnaceutically accept abl e car ri

effective amount of a Conpound of C aim 1.

preparing a pharmaceutical conposition conprising adm Xi ng a corrpou d b
Claim1l with a pharmaceutically acceptable carrier. A process
for preparing a conmpound of Claim1l1 conprising: [err] Z-N N
1) deprotecting conpound (7) by treatnent leé[’u di | ute aqueous

acid at a tenperature of about 70 to about err]C to produce

conpound (8);

13. « A pharnaceutical conposition, for use as an H3 recep ﬂ&fc’)m st or

2)

(51")

_ deprotecting compound (51"), wherein R is -CHs or
5 -CH2-CgHs, by treatment with dilute aqueous acid at a temperature of
about 70 to about 90°C to produce compound (51);

(M)

10
1)  deprotecting compound (52' ), wherein R? is an
alkyl, cycloalkyl, benzyl, substituted benzyl, allyl or propargyl RS group,
by treatment with dilute aqueous acid at a temperature of about 70 to
about 90°C to produce compound (52); or -
15 2) (a) treating compound (52' ), wherein R® is a
protecting group, with tetrabutylammonium fluroide in tetrahydrofuran at
a temperature of about 0 to about 50°C; |
(b1) reacting the reaction product of (a) with (i) RS-X,
when RS is -C(O)R7, -C(O)OR?', -C(O)NR7RS or alkyl, in an organic
20 solvent optionally in the présence of a suitable base; or (i) with
R5A-CHO, when RS is alkyl, cycloalkyl, allyl, propargyl, benzyl or
substituted benzyl, under hydrogenating conditions, or in the presence
- of NaBH3(CN), in an organic solvent; wherein RSA represents an RS

Th|s Sheet Has Been Repl
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1) deprotecting conpound (17), wherein Rerr] is an alk | kyl,
benzyl, substituted benzyl, allyl or propargyl R err] grou fol | ow ng
65 reaction path 6, by treatnent with dilute aqueous ac i’ m'”'mnm re
of about 70 to about 90[err]C to produce conmpound (19);: lm',
treating conmpound (17), when Rlerr] is not an Rerr] group " wist h+ '
tetrabutyl ammoni um fluoride in tetrahydrofuran at a - t enperature of
about O to about 50[err]C to produce _7600rrpound (18); (bl) reacting
conmpound (18) with (i) Rerr]-X when Rlerr] is -C(O)R[err]
-C(OOR[err], -C(ONRerr]Rerr] or alkyl, in an organlc solvent
optionally |nthe presence of a suitable ; (i wi th err]
E:HO when R er rgrouR thathas one dessa1Ghj2- group and afr lrepresqms ﬁa$%ble&§ﬂL
substituted benzy bu%&‘éiarreactlon (i) Bvdl)m'i@bbﬁénﬁeﬂ@ttd t@iﬁper‘aluremitﬁiﬁ

presence of an o ' sol vent; wherein Rerr] :
represents meéﬁnﬁef%&jﬂ'&ﬁp‘ 095 | ess -CH2- group and X
represents a suitable |eaving g(ba)rpaactmgdhaereat:ﬂmp(oducblof(a) with bei ng

Borerr] G orS" t@r@ﬂgﬁé““ﬁs‘*'@?’a%@%ﬁsgﬁﬁéﬁ 8 tommpraflP it e faridh AP o
i nert Pereflux; and emperature in the range of about :
28[1'e”] C }3‘2) rgf' ux; and (EYHeBRRé&iribCfHef‘l%archSnrp‘?éﬂﬁét%T (BﬁPGF?EZ)Of
(b1) or (b2) _ y by treatment with dilute aqueous acid at a temperature of about 70 to
about 90°C to produce compound (52);
10

(N)

1) converting compound (53) to compound (54) using
15 an acidic aqueous squtlon and a temperature of about 50 to about
100°C, wherein R5'is an H, alkyl, cycloalkyl, benzyl substituted benzyl,
. allyl or propargyl group; or
2) (a) reacting compound (54 ), wherein RS'is an H, with (i) R5-X
,when R5 is -C(O)R7, -C(O)OR?', -C(O)NR7RS8 or alkyl, in an organic
20 solvent optionally in the presence of a suitable base; or (ii) with R5A-
CHO, when RS is alkyl, cycloalkyl, allyl, propargyl, benzyl or substituted
benzyl, under hydrogenating conditions, or in the presence of '
NaBH3(CN), in an organic solvent; wherein R5A represents an RS group

\
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‘treatment with dilute aqueous acid at a tenperature of about 70 to

about 90[err] C to produce conpound (19); [err] \(-ai-)\

reacting conpound (25) with (i) Rerr]-X,. when R err] _i
C(ORerr], -C(OORerr], -C(ONRerr]Rerr] or aIkyI,- Iw"m,ﬂ”
or (Fi

'solvent optionally in the presence of a suitable base;

Rl err]-CHO when Rerr] is alkyl;, cycloalkyl, allyl, propargyl
benzyl or substituted benzyl, under .77-
66 hydrogenatlng conditions, or in the _presence of

NaBH3(CN), in an organic solvent, wherein Rlerr] represents

h I CH e
e oD e B8 P sl e e8I’y Sytabl aving
bei ng perforned group; saiteagtion ¢i) or (i) balhgeperwilmdfﬁt a temperature within

(25) wi th toic"i‘b‘)f&% @B}!gr#(]aﬁnuﬁ’n%(? fo about 80°C, to proucd ehigkind BRHIBNT o

tenperature in the range of abo(l) reacting compound (54), wn@mmﬁf,* isand, ux;

?gg) A 5 with o-cénlnﬂﬁpémﬁérg b%rf}é‘gov‘aﬁfat aggig{?sb?am%%gﬂéi‘an&
t enper ;t ure of of about20°C to reflux, to produce compound ( 5);

(O)

HN_ N
s N7 (64A)

RS

10
1)  deprotecting compounds (64' ) and (64A' ) by
. treatment with dilute aqueous acid at a temperature of about 70 to about
90°C to produce oompounds (64) and (64A), respectively;

_—
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about 7O to about 90[err]C to produce conpound (26); or —ferr]

deprotecting conpound (24), wherein Ris -CHerr] or -CH:
Cerr]Herr], by treatment with dilute aqueous acid at a ﬂ“ﬂﬂs“lﬂ}“l"}"lﬂ‘luw
about 70 to about 90[err] C to produce conpound (26);

1) deprotecting conpound (30), wherein Rerr] is an_alkyl cycl oal kyl ,
benzyl, substituted benzyl, allyl or propargyl R err] group, by

treatment with dilute agueous acid at a teap8rature of about 70 to

about 90[err]C to produce conpound (31); or 2)

®)

©6) ' H R e6A) R*
1)  deprotecting compounds {66’ ) and (66A' ) by
treatment with dilute aqueous acid at a temperature of about 70 to about
5 90°C to produce compounds (66) and (66A), respectively; or
(Q) Preparing compounds of Claim 1, wherein RS is H,
" by reacting an intermediate compound of one of the above process
steps (A), (B), (C), (D), (E), (F), (G), (H), (M, @), (K), (L), (M), (N), (O),or
. {P) with aqueous acid, at a temperature of about 25 to about 100°C, said
- 10 intermediate compound having the imidazole nitrogen protected by Z
' and having the nitrogen of the ¢yclic six membered amine substituted
with -C(O)O(t-butyl) or unsubstituted.
19. A compound of the formula:

N .
N~ (7.2) -

15 20. A compound of the formula:

N
W 0a

_—
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67 .. (a) treating compound (30), wherein Rerr] is a protecting

‘gr‘oup with tetrabutyl ammoni um fluoride in tetrahydrofuran at a _
tenperature of about 0 to about 50[err]C (bl) reacting the reaction
.product of (a) with (1) Rerr]-X, when ~ Rlerr] is -C(ORerr], '
-C(ORerr], -CCONRerr]Rerr] or alkyl, in an or gani ¢ sol vent
optionally in the presence of a suitable base; or (ii) with
Rlerr]-CHO when Rerr] is alkyl, cycloalkylzg. allyl, propargyl,
benzyl or substituted benzyl, under hydrogenating conditions, or in
t.he presence of I n Rlerr]
represents I%ﬁgﬁohg'@%w 5“%%:{2%%‘9 &iﬁg ?Eﬂgﬁéﬁb and X
represents a sui % B or (ii) bei ng
performed at a tenperature vvrthrn the r ABSTRACT about -30 to about -
80[err]C, or - (b2) reacting the reactron product of- (a) with
O=C=N-R err] in an inert organic solvent at a tenperature in the
range of about - 20C t Disclasedys ascampound of Formulapi &:ecti ng t he
reaction prodgct of (bl) or (b2) by treatment with dilute aqueous
~acid at a tenperature of at?out 70 to about 9 err]C to -produce

conpound (31); (B err] ) deprotecting
conmpound (36), wherein R9 is an a|WngLQ ayy benzgl substituted
benzyl, allyl or propargyl ﬁig qi]e aqueous
acid at ‘a tenperature of to.90[err]C Qduce conmpound (26A); or

2) . . (a) treating co '36), wherein IS a protecting

or a pharmaceutically acceptable salt or solvate thereof.
Also disclosed are pharmaceutical compositions
10 comprising a pharmaceutically acceptable carrier and an effective
~amount of a Compound of Formula 1.0.

' Further disclosed is a method of treating allergy (for
example asthma), inflammation, hypertension, raised intraocular
pressure (such as 'glauooma)--i.e., a method of lowering intraocular

15 pressure, sleeping disorders, states of hyper and hypo motility and
acidic secretion of the gastrointestinal tract, hypo and hyperactivity of the
central nervous system (for example, agitation and depression) and
other CNS disorders (such as Alzheimers, Schizophrenia, and
migraine) comprising administering an effective amount of a compound

20 of Formula 1.0 to a patient in need of such treatment.

25
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ﬂozﬁz—o Il’as_ _

group, wti i ;
t enper at ur by, E-0 err] G .
(bl);react{n§ the reaction| pfoduct of (a) W|th ( ) -IR[ 2T
Rlerr] is C{O)ﬂMQPWC( PR err], C(O)NR[err]R{err]

organi ¢ sofjvént optionall the wpresence of jaisuitabke

(ii) with R & when tlois alkyl, cycloal kyI

propar gyl , tbenzyl| or cnhcfi”;ted benzyl underl crn ~hydregenat igyefy
conditions,"'or in the presence of NaBHS('ﬂd)----* A-aRe %gaﬂiﬁ sobvent
wherein R err] represents an Rlerr] group th as one | ess - CH2-
group and X - a\sui table | eavin '\ sai ghr eaction (i)
or (ii) bei ng d aNl tenpera i\hi nge of

about -30 to about ( e reaction product
of (a) with O=C=N &2) an inert gani(g.3pol vent at a
tenperature in the range o] akng . 20[err]C to reflux; and
(c)deprotecting the reaction product of (bl) or (b2) by - t r eat ment

with dilute agueoug acigl ﬁém%cé@ti&ﬁé@hwémdhf for use as @DHY recéPtor agemisiut
90[err] C to produce corrpound (26A) ; ! tL
or antagonist, comprising a pharmaceutlcally eptable carrier and an effective

amount of a Compound of Claim 1.

14. A method of preparing a pharmaceutical composition comprising
admixing a compound of Claim 1 with a pharmaceutically acceptable carrier.

15.  Aprocess for preparing a compound of Claim 1 comprising :

(A) R‘ RS R’ [.?5
{
N N
. - —————— N -
Z—N N HN\/N
. \g) R‘ R3 . (8) R‘ R3

1) deprotecting compound (7) by treatment with dilute aqueous
acid at a temperature of about 70 to about 9?°C to produce

compound (8);

CY
6
R‘l
R°.
. N
HN -~ Z—N
Mg e iy s

1) deprotecting compound (17), wherein R%is an alkyl,-cybloalkyl,
benzyl, substituted benzyl, allyl or propargyl R® group, following

DU



1) )MEA@WW (41) with (1) Rerr]-X, when Rerr] is -
C(OR[elr], C(@"Cﬁf’é"r'r (@ NRerr]Rlerr] or alkyl, in an organic
sol vent opt|neII ?k”y?o r¢sénce of a suitable base; or (ii) with
' err al

R[e”] CHO, \ihdn kgl , cycloal kyl, allyl, pr opar gyl ,

(a

berjz W i benzyl, under hydrogenating
condltlons ; of NaBH3{CN), in an organic sol vent;
wherein R[er‘“*‘““*"'""-"-""—ﬂ‘err] group that has one less -CH err]-

group and X represents a suita sai d reqa ction (i) or

(ii) being perforned afeagtion paﬁ‘ %erﬁyefrﬁ?t%ﬁ?tvW'Fh%H”chéq‘fegHae aqdd a3yt -30
to about 80[err]C terﬁﬁérﬂﬁl%dépﬁb&ﬁr‘m'tﬁ‘%b()@t@()% & produce dofpoUfdct i ng

compound (41) with O=CN-Rerr] in an inert organi c solvent at a
temperature in the ran{@isf¥ about
2)

(a) treating compound (17), when R® is not an R® group,
with tetrabutylammonium fluoride in tetrahydrofuran at a
temperature of about 0 to about 50°C to produce
compound (18); (b1) reacting compound (18) with (i) R%-X
when R® is -C(O)R’, -C(O)OR7, -C(O)NR'R? or alkyl, in an
organic solvent optionally in the presence of a suitable
base; or (i) with R® —CHO, when R® is alkyl, cycloalky,
allyl, propargyl, benzyl or substituted benzyl, under
hydrogenating conditions, or in the presence of
NaBH;(CN), in an organic solvent; wherein R* represents
an R° group that has one less —CHx- group and X
represénts a suitable leaving group; said reaction (i) or (ii)
being performed at a temperature within the range of
about —30 to about 80°C; or _

(b2) reacting compound (18) with O=C=N-R’ in an inert
organic solvent at a temperature in the range of about
20°C to reflux; and

( c) deprotecting the reaction product of (b1) or (52) by
. treatment with dilute aqueous acid at a temperature of
'. about 70 to about 90°C to produce compound (19);

1) .
(C) R1 R3 R‘I R3
3 5
—— NH — /= N—R
Z—N HN N
\/ CTUNGZ
@5) R (e6) R

(a1) reacting compound (25) with (i) R>-X, when R® is -
C(O)R?, -C(O)OR”, -C(O)NR'R® or alkyl, in an organic
solvent optionally in the presence of a suitable base; or (i)
with R-CHO, when R® is alkyl;, cycloalkyl, allyl,
propargyl, benzyl or substituted benzyl, under

RO D



_""'?:' onpound '( 26A) ; (G [err]

1) (a)j wnd (19A°) with (i) Rerr]-X, when Rerr] is -
C(ORerr], (OINR[err]R[err] or alkyl, in an organic

sol vent optign tsgnce of a suitable base; or (ii) with
Rlerr]-CHO whd s _alikyl, cycloal kyl, allyl, propargyl,

benzyl or sulgstit jnder hydéé)genating conditions, or in

t he presence | n organiC solvent; wherein Rlerr]

represents an R[ '“ that has_one | ess, - CH[ er r']- rgqr(_}oug and X
represents a suitabl e | eavi fydrogenatingy epngitions; ok et fgn PiepeE® (Pf) bei ng

performed at a terrpewaﬂsesﬂgf, iha ofgafic’ SHERt, WherdlR R repedentsabout
80[err]C to produce cor‘r?{gun (19At); or
an group that has one less —CHx- group and X

represents a suitable leaving group; said reaction (i) or (ji)
being performed at a temperature within the range of
about —30 to about 80°C; or

(a2) reacting compound (25) with O=C=N-R’ in an inert
organic solvent at a temperature in the range of about
20°C to reflux; and |

(b) deprotecting the reaction product of (a1) or (a2) by
treatment with dilute aqueous acid at a temperature of
about 70 to about 90°C to produce compound (26); or

2)
R' RS R' R®
Z—N_ _N H N
&
(24) R* W(ae) R

deprotecting compound (24), wherein R is —CH; or ~CH-
CsHs, by treatment with dilute aqueous acid at a temperature of

about 70 to about 90°C to produce compound (26);
(D) :
R' g3 | R' g3

— N ——> HN N
‘ N\é(ao) ™ R® ~ 31 RS
1) deprotecting compound (30), wherein R® is an alkyl, cycloalkyl,
benzyl, substituted benzyl, allyl or propargyl R® group, by
treatment with dilute aqueous acid at a temperature of about 70 to
about 90°C to produce compound (31); or
2)

[

) O O VAR



70 | ?‘B-;_m{,}:,m.aﬁjf_,ET (b) reacting conpound (19A') with
O=C=N-R[err]f ifrranmTnert " | ' organi ¢ sol vent
at a.tenperdtyregqi ngeiof about

20[err]Cto refl%%%wggr%u elconmpound (19A);

(H) [jert] ' 1)

(a) reacting conmpound (8A" ) wijth (i) rr]-X, when Rerr] is -
C(ORerr], =et0reRerT], - AU NRerr]R'err] or alkyl, in an organic
solvent optionally in the presence of a suitable base; of (ii) ;

with Rlerr]-CHO, when R er r{a)iteeating ygompoupd (80) whergin| 3?,'5 & BERlecing

benzyl or substituted benzy vouHﬂ?iﬁ'[teW HOREPAGHiGH fluoride in tetrahydrofuran
conditions, or in the presehce of NaBH3 , I'n an organic

solvent; wherein R err] repaisstemperaturerif @pyt Gloabsut HBAC;has one
|l ess -CH err]- group and X ' | 5_
group; said reaction (i) or(b??%%%g@ ﬁ‘ﬁqggﬂoh??n%@%%b Wi (i R°X, when
tenperature within the rangB’d$ -4HOWR', --SIOIQRALLAOINBRT of @lkyl, in an
to produce conpound (8A); o ; . ; eacting
conpound (8A' ) with O=C=N- rgraPl]c s!cfr!]veg% olpﬁgrrle%lly in the pres?nce of a s(ulﬂéblé
organi ¢ solvent at a t enper base; @ri(i) wik RSQRO.owham®itis alkyl, cycloalkyl,

' allyl, propargyl, benzyl or substituted benzyl, under

hydrogenating conditions, or in the presence of
NaBH;(CN), in an organic solvent; wherein R* represents
an R® group that has one less —CH,- group and X
represents a suitable leaving group; said reaction (i) or (ii)
being performed at a temperature within the range of
about -30 to about 80°C; or -
(b2) reacting the reaction product of (a) with 0=C=N-R’ in
an inert organic solvent at a temperature in the range of
about 20°C to reflux; and
t ¢ )deprotecting the reaction product of (b1) or (b2) by
treatment with dilute aqueous acid at a temperature of

about 70 to about 90°C to produce compound (31);
(B

1) deprotecting compound (36), wherein R® is an alkyl, cycioalkyl,
benzyl, substituted .benzyl, allyl or propargyl R® group, by
treatment with dilute aqueous acid at a temperature of about 70 to
90°C to prbduoe compound (26A); or
2) |
(a) treating compound (36), wherein R® is a protecting
group, with tetrabutylammonium fluoride in tetrahydrofuran
at a temperature of about 0 to 50°C;

* [ M S *



20[err] C to}¥ % conpound (8A);
71 [err]® 1) deprotecting conpound (44') by
treat.ment w S acid at a tenperature of
about 70 to gluge conpound (44);

— v 68

(b1) reacting the reaction product of (a) with (i) R®>-X, when
R® is —-C(O)R, -C(O)OR”, -C(O)NR'R® or alkyl, in an
organic solvent optionally in the presence of a suitable
base; or (i) with R*-CHO, when R® is alkyl, cycloalkyl,
allyl, propargyl, benzyl or substituted benzyl, under
hydrogenating conditions, or in the presence of
NaBH;(CN), in an organic solvent; wherein R* represents
an R® group that has one less —~CH,- group and X
represents a suitable leaving group; said reaction (i) or (ii)
being performed at a temperature within the range of
about —30 to about 80°C; or

(b2) reacting the reaction product of (a) with O=C=N-R’ in
an inert organic solvent at a temperature in the range of
about 20°C to reflux; and

(c )deprotectihg the reaction product of (b1) or (b2) by
treatment with dilute aqueous acid at a temperature of
about 70 to about 90°C to produce compound (26A);

P H H
N N
Y Vi
R! N R! _N
r2"] R* 2| R*
o 5 o R
N7(41) ?;J (26A)
RS

1)
(a) reacting compound (41) with (I) R%-X, when R® is —
C(O)R’, -C(O)OR”, -C(O)NR'R® or alkyl, in an organic
solvent optionally in the presence of a suitable base; or (ji)
with R®*-CHO, when R® is alkyl, cycloalkyl, allyl, propargyl,

* c- L L] ‘s *



ar——_ o

%wp| ), Wherein Rerr] 'is an al kyl, cycl oal kyl,
al [yl or propargyl Rlerr] group, by
5.

1) deprote
benzyl , *

bt

J

ue DU

t r eat ment acid at a tenperature of about 70 to
90[err]Cto g ou1d (45); or 2)

(a) treati corrpound (45"}, fwherein R err] is a protecting

group, W fth =FeFrabuttyt-armgni um f| ug ide in

72 tetraljydrof uran at _a.i. erature of about O to 50[err]C to produce

conpound (457) T (BI) reacting conmpound
Rlerr] is - CORerr], - c(hgper g?er]S”bsé&’@)’NFﬁ[e@F ]R[‘éqerr] EWF qﬂe!@'i'"g in an
organic sol vent optionally donditibRs, BF ASAE pResehcd oSNABIRRCN), M8k orgdnid i 1)

solvent; wherein R®* represents an R® group that has one
less —CH, group and X represents a suitable leaving
group; said reaction (i) or (ii) being performed at a
temperature within the range of about —30 to about 80°C
to produce compound (26A); or

(b) reacting compound (41) with O=C=N-R’ in an inert
organic solvent at a temperature in the range of about
20°C to reflux to produce compound (26A);

1)

(a) reacting compound (19A”) with (i) R>-X, when R® is —
C(O)R?, -C(O)OR”, -C(ONR'R® or alkyl, in an organic
solvent optionally in the presence of a suitable base; or (ji)
with R®-CHO, when R® is alkyl, cycloalkyl, allyl propargyl,
benzyl or substituted benzyl, under hydrogenating
conditions, or in the presence of NaBH;(CN), in an organic
solvent; wherein R* represents an R® group that has one
less —CH> group and X représents a suitable leaving
group; said reaction (i) or (ii) being performed at a
temperature within the range of about —30 to about 80°C
to produoe compound (19A); or

N



js al kyl, cycloal kyl, allyl, propargyl,
under hydrogenating conditions, or in the

F@@Qaﬁ@ af qrganic solvent; wherein Rl err] represents an
ha ljeqs -CH err]-, group and X represents a
vijng__qroup:.saild jreaction (i) or (ii) being perforned at a

tenperature thin the range ¢f about - to about 80[err]C, or (b2)
reacting co C=N-R[err|] in an inert organic solvent at a

tenperature in the range of out err 0 refJu and (¢ rotecting
the reaction product of (bl)(%gfea(cﬂ@g 0[3599931 k ﬁTQﬂ'\?Bté'zé s acid
at a tenperature of about 7Cbrgmefsm%m99{ erfe}r@emurermdmeeraﬁgemmu( 45) ;
[err] deprotecti ng conpound (47"),

wherein Rlerr] is an al kyl, ¥yeiteg8fiusto pﬁlﬁ’H‘z‘"}/PomB%'@t(ﬂ?ﬁl ed benzyl, allyl
or propargyl Rerr] group, by treatnent with dilute agqueous acid at a
tenpergture of about 70 to about 90[err]C to produce conpound (47); or 2)

with R[ er I‘] o T ]
benzyl or sdbgt l
presence of [Ng

Rlerr] grou
suitable |l e

(a) treating conpound (47"{H) wherein Rlerr] is a protecting group,
wi th tetrabutyl amoni um f,l_luor gleyin tetrahydrofurangl R2 R? a tenperature
of about O to about 50[err o] rgroduce o

Ve RS . \ R3

HN N ———> HN
\# . ) DA o
(8A') R" (8A)
1)

(a) reacting compound (8A’) with (i) R®-X, when R® is —
C(O)R?, -C(O)OR”, -C(O)NR'R® or alkyl, in an organic
solvent optionally in the presence of a suitable base; of (ji)
with R*-CHO, when R® is alkyl, cycloalkyl, allyl, propargyl,
benzyl or substituted benzyl, under hydrogenating
conditions, or in the presence of NaBH;(CN), in an organic
solvent; wherein R* represents an R® group that has one
less —CH,- group and X represents a suitable leaving
group; said reaction (i) or (ii)" belng performed at a
temperature within the range of about —30 to about 80°C
to produce compound (8A); or

(b) reacting compound (8A’') with O=C=N-R’ in an inert
organic solvent at a temperature in the range of about
20°C to reflux to produce compound (8A);

AT A |



conpound %pLACEM " NE reacting compound (47') with (i) Rerr]-X, when
Rl err] i'q - pummesmamesm flenr], -C(ORerr], -C(ONRerr]Rerr] or alkyl,

in an ordarfi c 1 et optionally in t he presence of a suitable base
or (i) 1%pﬁ ?gée)r ]4CHO when R[err] is alkyl, cycloalkyl, allyl,
propar gyl} bepzyl-Jdorl substituted benzyl, under hydrogenati ng
condi ti onfs, in the pres nce of NaBH[Fer](CN) I n an organic

sol vent ; resents an group that has one | ess
-CH err]- group and X represents a suitable |eaving group; said
reaction (i) or (ii) bEIEIE perfornmed at a tenperature within the
range of about -30 to ab( t 80[ggr] G ©oor (b2)sreacting

conmpound (47') with O=CN-Rerrf¥'in an inert organi § solvent at a

tenperature in the ran oR abopt 20[ err] R ef l uq. and (c)
deprotecting the reactio of ébl) or (b2) b eﬁgment W th
di |l ut e aqueous acid r at 0 Boft 0 a 90[err] C

to produce conpound 47)'

4
(al) reacting cosobhd M1 B'with Rt) Rerr] ‘iﬂ'w MRerr] 18-
C(ORerr], -C(O)OQ[err(r]?a:{)C(O)NR[err]R[err] or alk;q In an organic
e

sol vent optionally int resence of a suitable base or (i)
with Rlerr]-CHO when I @éprbtecingitdimpouriay(@4)dyktsdatment with difute pguends,

acid at a temperature of about 70 to 90°C to produce compound

(44);
0))
4
R‘ R2 R ,Rg
N
Z_N\/N R‘ 3
/ “ \
4
R\, R2 & R rl g2 B H
N N’
— - —
HNVN R! R2 HI\/N R! R®

(45) (45')

1) deprotecting compound (45’), wherein R® is an alkyl, cycloalkyl,
benzyl, substituted benzyl, allyl or propargyl R® group, by
treatment with dilute aqueous acid at a temperature of about 70 to
90°C to produce compound (45); or
2)
(a) treating compound (45’), wherein R® is a protecting
group, with  tetrabuthylammonium  fluoride in

L A



v g e

benzyl @R ThitiblediBefLyl . under hydrogenatin

condi ti ﬁﬁf’ﬂ%fegkﬁt{[hgi =t E ence of NaBH err] (CN), gi n an organic

sol vent; whersi é{ﬁ@rr] represents an Rlerr] group that has one

|l ess -CH[ @rr IQJ 9an represents a suitable |eaving

group; daild reaction (i r (ii) being performed at a

t enperatiure within the rafge of about - to about 80[err]C

or fa2l-Ladcting conpound (51') with O=C=N-Rerr] in an
i nert organi c solvent at a tenperature in the range of about
20[err]C to reflux; and tetrahydrofuran gt t%fgg?ra%%tqf forha tPe%E’?% h
product of (al) or (a2) by produce compound 4geat ment with dilute aqueous
acid at a tenperature of o2 af)ouf 70 to about 90[err]C to
produce conpound (51); or (b1) reacting compound (45) witly ¢i) R™X, when R”is —

deprotecting conpound (51") ,C(yzﬁgﬁbg?ﬁ)ﬁe, CHHRRTAS ggtaikglﬂgigréd organic

Cerr]Herr], by treatnent w ute aqueous acid ) nperature of
about 70 to about 90[err]C tsolvenientioralyonr peesenae of a suitable base; or ()
[err] (52)  with RP*-CHO, when R® is alkyl, cycloalkyl, allyl, propargyl,

benzyl or substituted benzyl, under hydrogenating
conditions, or in the presence of NaBH3(CN), in an organic
solvent; wherein R** represents an R® group that has one
less —CHz- group and X represents a suitable leaving
group; said reaction (i) or (ii) being performed at a
temperature within the range of about —30 to about 80°C;
or
(b2) reacting compound (45) with 0=C=N-R’ in an inert
organic solvent at a temperature in the range of about
20°C to reflux; and

(c) deprotecting the reaction product of (b1) or (b2) by
tfreatment with dilute aqueous acid at a temperature of

about 70 to about 90°C to produce compound (45);
(Y] ' .

Ri Rz R‘ Rg

L.



75 1) dpPPERAEMBNT SHBRTR (52), wherein Rierr] is an alkyl,

cycl oal Ryl I,7°stb ed benzyl, allyl or propargyl R err] group, by
treat ment @Auamu s acid at a tenperature of about 70 to about
90[err]C tp roduce conmpound (52); or 2) (a) treating conmpound
(52'), whef eFmRerTi==is=d grotecting group, with tetrabutyl anmoni um
fluoride ifn._ tetrah dr of ur an at enperature of about O to about
50[err]C, =~ T TTT(bIL)TEarttTng the reactlon product of (a) with (i)
Rlerr]-X when err] is

-C(ONRlerr]Rerr] or 4 gwrotqcﬂngaq;pmpound (4%)9%%@%%[ '%ﬁﬂ{alkéfbf’)'%?%{w'y in the

presence of a suitabl ebenzyl susﬁﬁlﬁed Obeﬁiyl )aWItdSr IRrépargyl CRO, gh&]pn gerr] is
al kyl, cycl oal kyl |1y , benzyl or substl benzyl ,

under hydr ogenattrleﬁﬁn%mihtdﬂ@}ﬁ@q”@?uﬁ 3rid ﬁ%a Iempesstue Qfra out 70 10
NaBH err] (CN), in an 0r965ﬂ®°é9$@hce$&ﬁg dad(ﬁﬁgﬁbf] represents an
e

Rlerr] group that has on ess - grou represents a
suitabl e | eaving group?2)said reaction (i) or (ii) bei ng perfornmed at

a tenperature within the r an etré’%tmgf co(rngmﬁﬁoﬁﬁ &:@em'R-[' q@ogtaq%@ﬁﬁr]gc or

(b2)reacting the reaction pr err] in
inert organic solvent at a igeoypewith teteabutylaroniymdluogde in tetrahydsefyran

20[err]C to reflux; and % %ﬁﬁ%g %Ftabﬂlgt br}g écf;%?tgge? tBrﬂ'g de Of (Db1)

or (b2) by . treatnent 2 € aqueous aci enperature of
about 70 to about 90[err]C tcomppotli@@’)conpound (52) ;

(b1) reacting compound (47) with (i) R>X, when R® is —
C(O)R’, -C(O)OR”, -C(O)NR'R® or alkyl, in an organic
solvent optionally in the presence of a suitable base; or (ji)
with R5*-CHO, when R® is alkyl, cycloalkyl, allyl, propargyl,
benzyl or substituted benzyl, under hydrogenating
conditions, or in the presence of NaBHz(CN), in an organic
solvent; wherein R® represents an R® group that has one
less —CH,- group and X represents a suitable leaving
group; said reaction (i) or (ij) being performed at a
temperature within the range of about —-30 to about 80°C;
or ) :

(b2) reacting compound (47") with O=C=N-R’ in an inert
organic solvent at a temperature in the range of about
20°C to reflux; and

( ¢) deprotecting the reaction product of (b1) or (b2) by
treatment with dilute aquéous acid at a temperature of
about 70 to about 90°C to produce compound (47);

(L)

© 1)

. R R3
R1 R2 Ri Rz

N—H N—RS
— —_— =
Z—N\éN R' R* HN \/N R' R*

(51') (51)

_

RRR O O



; 1) converting conpound (53) to
i dic aqueous solution and a .
o about 100[err]C, wherein Rerr] is
benzyl, substituted benzyl, al lyl or
2)
74

(a1) reacting compound (51°) with (i) R>-X, when R® is —
C(O)R, -C(O)OR”, -C(O)NR'R® or alkyl, in an organic
solvent optionally in the presence of a suitable base; or (ii)
with R3*-CHO, when R’ is alkyl, cycloalkyl, allyl, propargyl,
benzyl or substituted benzyl, under hydrogenating
conditions, or in the presence of NaBH;(CN), in an organic
solvent; wherein R* represents an R® group that has one
less —CH>- group and X represents a suitable leaving
group; said reaction (i) or (ii) being performed at a
temperature within the range of about —30 to about 80°C;
or

(a2) reacting compound (51’) with O=C=N-R’ in an inert
organic solvent at a temperature in the range of about
20°C to reflux; and

(b) deprotecting the reaction product of (at) or (a2) by
treatment with dilute aqueous acid at a temperature of
about 70 to about 90°C to produce compound (51); or

2)
R? . R3
Rl R? R\ R?
N—R N—RS
— :
Z—N\/N R' R* HNI\/N R' R*
; (51") ) (51)

deprotecting compound (51"), wherein R is —CH; or ~CH»-
CgHs, by treatment with dilute aqueous acid at a temperature of

abo(uhsI )70 to about 90°C to produce compound (51);

SR‘

A D AR



A FRENE

(a) reacting¥ erein Rlerr], inan H wth (i)

Rlerr] i's - err], -C(ONR[err]R[err] or alkyl, in an
organi ¢ sol} the presence of a suitable

base; or (i when Rl err] is alkyl, cycloalkyl,

allyl, prop qubsti tuted benzyl, under

hydrogenatlno 0 in the preggnce of

NaBH3(CN), in an organlc solvent; wherein Rlerr] represents
an R err] group that has one | ess -CH err]- group and X
represents a suitable | eaving group; said reaction (i) or (ii)

being performed at a tefRpprtétting \soimpbiind rﬁﬁéteerR" is an alkyl, cycloalkyl,
about -30 to about 80[err]g to Etpoglgce 0(052) ed 4

(55
(b) reacting conpound (bsaey dR[béF'%)]anagﬁnﬁfFPr Egp{{ R® group, by

O=C=N-Rlerr] in an i nertPedﬂhSﬁﬂM&\ $iRte/Adtleods adid!=e BREMPératute bhabout 70 to
the range of about 20[err]Cto reflux, to produce corrpound
(55); 7about 90°C to produce cpg]pp].md

2)

(a) treating compound (52’), wherein R® is a protecting
group, with tetrabutylammonium fluoride in tetrahydrofuran
at a temperature of about 0 to about 50°C;
(b1) reacting the reaction product of (a) with (i) R®-X, when
R® is —C(O)R?, -C(O)OR”, -C(O)NR'R® or alkyl, in an
organic solvent optionally in the presence of a suitable
base; or (ii) with R®-CHO, when R® is alkyl, cycloalkyl,
allyl, propargyl, benzyl or substituted benzyl, under
hydrogenating conditions, or in the presence of
NaBH3(CN), in an organic solvent; wherein R®” represents
an R® group that has one less —CH>- group and X
represents a suitable leaving group; said reaction (i) or (ii)
being performed at a temperature within the range of
about —30 to about 80°C; or
(b2)reacting the reaction product of (a) with 0=C=N-R’ in
an inert organic solvent at a temperature in the range of
about 20°C to reflux; and

(é)deprotectihg the reaction product of (b1) or (b2) by
treatment with dilute aqueous acid at a temperature of
about 70 to about 90°C to produce compound (52);

* [ L M S *



1) deprotecting corrpound (64') and (64A") by treatment with

di | ute aqpseme
produce COREDL:

pp ure of about 70 to about 90[err]C to
64A), respectively; [err]

1) deprot bt ng- Corrpounas ()6') and (66A') by treatnment with
dilute agfequs)3HUR W92 tehperature of about 70 to about 90[err]C to
produce c ounds (66) an 66A) , respeféively; or

|

(N) |
OH R® ) R3
= N—R’ N N—RS’
. N\/(hsls) R HN\/{;«Q R4
Ra
— N—R®
HN\/gs) -

T,

1) converting compound (63) to compound (54) using an acidic

aqueous solution and a temperature of about 50 to about 100°C,

wherein R® is an H, alkyl, cycloalkyl, benzyl, substituted benzyl,

allyl or propargyl group; or

2)
(a) reacting compound (54), wherein R®, in an H, with (i)
R® is —~C(O)R?, -C(O)OR”, -C(O)NR'R® or alkyl, in an
organic solvént optionally in the presence of a suitable
base; or (i) with R®*-CHO, when R® is alkyl, cycloalkyl,
allyl, propargyl, benzyl or substituted benzyl, under
hydrogenating conditions, or in the presence of
NaBH;(CN), in an organic solvent; wherein R> represents
an R® group that has one less —CH>- group and X
represents a suitable leaving group; said reaction (i) or (ii)
being performed at a temperature within the range of
about —30 to about 80°C, to produce compound (55); or
(b) reacting compound (54), wherein R® is an H, with
0=C=N-R’ in an inert organic solvent at a tempefature in
the range of about 20°C to reflux, to produce compound
(55);



. (Q) E}Eﬁ aring conpounds of Caim1; wherein Rlerr] is H,
an i nternedi ate conpound of one of the above

(B, (O, (D, (B, (A, (9, (H, (1),

78 li‘d ),,:.:
by I’eaCt‘I Un- SR —cﬂ W S

L s,

0), or (P with aqueous acid, at a
t enper atjurie—of oL td about 100[err]C, said inter rredl ate
conpoun haV| ng ‘the |m da oI e nitrogen 77 protected by Z and
havi ng t¥e=wrtregerr—or—tH YCl i c six nenbered am ne
substituted with -C(O ((t- u yl) or unsubstituted. . R‘lG' A

conpound of the fornmul a: [err]

conpound of the formnula:

| By L
3 N" (64) (64A)

1) deprotecting compound (64) and (64A’) by treatment with
dilute aqueous at a temperature of about 70 to about 90°C to
produce compounds (64) and (64A), respectively;

@

R3 'Rl R3

. —
H Ny ' HN\/N : N,
(66) H (esA) R*

RS

1) deprotecting compounds (66') and (66A’) by treatment with
dilute aqueous acid at a temperature of about 70 to about 90°C to
produce compounds (66) and (66A), respectively; or

_

D e



i formula 1.0 according to any of Claim1-12 in
i ganent for use as a H3 receptor agonist or

e S 78

(Q) Preparing compounds of Claim 1, wherein R®is H, by reacting
an intermediate compound of one of the above process steps (A), -
(B), (C), (D), (E), (F), (G), (H), (1), (), (K), (L), (M), (N), (O), or (P)
with aqueous acid, at a temperature of about 25 to about 100°C,
said intermediate compound having the imidazole nitrogen
protected by Z and having the nitrogen of the cyclic six membered
amine substituted with —C(O)O(t-butyl) or unsubstituted.

16. A compound of the formula :

HN N

\F (7.2)

17. A compound of the formula :

F(\CN—H
HN. N

NF (7.3)

’ 18. Use of a compound of formula 1.0 according to any of Claim 1-12 in the
manufacture of a medicament for use as a H; receptor agonist or antagonist.

R O O l!ll



