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IMIDAZO PYRIDINE DERIVATIVES WHICH INHIBIT GASTRIC ACID SECRETION

TECHNICAL FIELD

The present invention relates to novel compounds, and therapeutically acceptable salts
thereof. which inhibit exogenously or endogenously stimulated gasiric acid secration and
thus can be used in the prevention and treatment of gastrointestinal inflammarory diseases.
In further aspects, the invention relates to compounds of the invention for use in therapy: tol
processes for preparation of such new compounds: 1o pharmaceutical compositions
containing at least one compound of the invention. or a therapeutically acceptable salt
thereof, as active ingredient; and 1o the use of the active compounds in the manufacture of
medicaments for the medical use indicated above. The invention also relates 1o new

intermediates for in the preparation of the novel compounds.
BACKGROUND ART

Substituted irmidazof1.2-a)pyridines, useful in the treatment of peptic ulcer diseases, are
known in the art, e.g. from EP-B-0033094 and US 4,450,164 (Schering Corporation); from
EP-B-0204285 and US 4,725,601 (Fujisawa Pharmaceutical Co.); and from publications by
J. J. Kaminski et ai. in the Journal of Medical Chemistry (vol. 28, 876-892, 1985: vol. 30,
2031-2046, 1987; vol. 30, 2047-2031, 1987; vol. 32, 1686-1700, 1989; and vol. 34, 533-
541, 1991).

For a review of the pharmacology of the gastric acid pump (the H*, K*-ATPase), see Sachs

et al. {1995) Annu. Rev. Pharmacol. Toxicol. 35: 277-303,
DISCLOSURE OF THE INVENTION
It has surprisingly been found that compounds of the Formula I, which are imidazo

pyridine derivarives in which the phenyl motety is substituted, and in which the imidazo

pyridine moiety is substituted with a carboxamide group in 6-position are particularly
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effective as inhibitors of the gastrointestinal H*, K*+-ATPase and thereby as inhibitors of

gastric acid secretion.

In one aspect, the invention thus refates to compounds of the generai Formula |

R‘
R
=
| D
7 —
1 T N
X
R R’

or a pharmaceutically acceptable saft thereof, wherein

0 Rlis
(a) H,
() CH3, or
(c) CH,0H;
2
15 R is
(a) CH;
(b) CH.CHH

R is
20 (a)H
{b) Cy-Cs alkyl,
(c) hydroxylated C;-Cg alkyl
() halogen
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L)

(a) H.

(b) C-Cg alkyl.

(¢c) hydroxylated C;-Cg alkyl. or
(d) halogen;

RYis
{a) H, or
(b} halogen;

R®, R are the same or different
(a) H,
(b) C;-Cg alkyl,
(c) hydroxylated C;-Cg alkyl
(d) C;-Cg alkoxy-substituted C{-Cg alkyl

Xis
(a) NH, or
(b) O.

As used herein, the term "C—Cg alkyl" denotes a straight or branched alkyl group having
from 1 to 6 carbon atoms. Examples of said C{—Cg alkyl include methyl, ethyl, n-propyl.

iso-propyl, n-butyl, ise-butyl, sec-butyl, t-butyl and straight- and branched-chain pentyl and
hexyl.

The term "halogen” includes fluorp, chloro. bromo and iodo.

Both the pure enantiomers, racemic mixtures and unequal mixtures of two enantiomers are
within the scope of the invention. It should be understoed that al! the diastereomeric forms
possible (pure enantiomers, racemic mixtures and unequal mixtures of two enanuomers)
are within the scope of the invention. Also included in the invention are derivatives of the

compounds of the Formula [ which have the biological function of the compounds of the

Formula L such as prodrugs.
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Tt will also be appreciated by those skilled in the art. although derivatives of compounds of
formula [ may not possess pharmacological activity as such, they may be administered
parenterally or orally and thereafter metabolised in the body to form compounds of the
invention which are pharmacoiogically active, Such derivatives may therefore be described

as "prodrugs”. All prodrugs of compounds of formula [ are included within the scope of the

invention.

Depending on the process conditions the end products of the Formula [ are obtained either

in neutral or salt form. Both the free base and the salts of these end products are within the

scope of the invention.

Acid addition salts of the new compounds may in a manner known per se be transformed
into the free base using basic agents such as atkali or by ion exchange. The free base

obtained may also form saits with organic or inorganic acids.

[n the preparation of acid addition salts, prefefably such acids are used which form suitably
therapeutically acceptable salts. Examples of such acids are hydrohalogen acids such as
hydrochloric acid. suiphunc acid, phosphoric acid. nitric acid, atiphatic, alicyclic, aromatic
or heterocyclic carboxyl or sulphonic acids, such as formic acid, acetic acid, propionic acid,
succinic acid, glycolic acid. lactic actd, malic acid, tartaric acid, citric acid, ascorbic acid,
maieic acid, hydroxymaleic acid. pyruvic acid, p-hydroxybensoic acid. embonic acid.
methanesulphonic acid, ethanesulphonic acid, hydroxyethanesulphonic acid,

halogenbensenesuiphonic acid, toluenesulphonic acid or naphthalenesulphonic acid.
Preferred compounds according to the invention are those of the Formula I wherein R! is
CHj or CH,OH; R? is CH3 or CH,CH3: R3 is CH; or CH,CHj; R* is CH3 or CH,CH33;

R3isH, Br, Cl. or F.

Particularly preferred compounds according to the invention are:




-

i

WO 99/55706 ' PCT/SE99/00663
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?.,3-dirncthyI-S-(Z-ethyl-é-methylbenzylanﬂno)—'\I-propy]-inﬁdazo[ {,2-a]pyndine-6-
carboxamide

8-(2-¢thyl-6-methylbenzylamino)-3-hydroxymethy!-2-methylimidazo[§.2-a]pyridine-6-
carboxamide

2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a)pyridine-6-
carboxamide '

2,3-dimethyi-8-(2-ethyl-6-methylbenzylamino)-imidazo[ 1 ,2-alpyridine-6-carboxamide
8-(2-ethyl-6-methylbenzylamino)-N,2 3-trimethylimidazo(1,2-alpyridine-6-carboxamide

8-(2-ethyl-6-methylbenzylamino)-N,N,2 3-tetramethylimidazo[ ! .2-a]pyridine-6-

carboxamide

2.3-dimethyi-8-(2,6-dimethylbenzylamino)-imidazo[1,2-a]pyridine-6-carboxamide
2,3-dimethyl-8-(2-ethyl-4-fluoro-6-methylbenzylamino)-imidazo( ! 2-a]pyridine-6-
carboxamide mesylate

2.3-dimethy!-8-(2-methylbenzylamino)-imidazo{!.2-a)pyridine-6-carboxamide
2.3-dimethyl-8-(2,6-dimethyl-4-fluoro-benzylamino)-imidazo( ! ,2-a]pyridine-6-
carboxamide mesylate

2.3-dimethyl-8-(2-methyl-6-isopropylbenzylamino)-imidazof 1.2-a}pyridine-6-
carboxamide mesyiate
2.3-dimethyl-8-(2.6-diethylbenzylamino)-imidazo{1,2-a]pyridine-6-carboxamide
2.3-dimethyl-8-(2-ethylbenzytamino)-imidazo(1,2-a}pyridine-6-carboxamide

2.3 dimethy!-8-(2-ethyl-6-methylbenzyiamino)-N-hydroxyethyl-imidazo[1,2-a}pyridine-
6-carboxamide

N-(2.3-dihydroxypropyl)-2.3 dimethyl-8-(2-ethyl-6-methylbenzylamino)-[1.2-
alpyridine-6-carboxamide

2.3 dimethyl-8-(2-ethyl-6-methylbenzylamino)-N-(2-methoxyethyl)-imidazo[ 1,2~
a)pyridine-6-carboxamide

2-methyl-8-(2-ethyl-6-methylbenzylamino)-imidazo[ 1,2-a)pyridine-6-carboxamide
2.3-dimcethyl-8-(2-bromo-6-methyibenzylamino)-imidazo( 1.2-alpyridine-§-carboxarmude
2,3-dimethyl-8-(2-(2-hydroxyethyl)-6-methylbenzylamino)-imidazo{1,2-a]pyridine-6-
carboxamide C
8-(2-ethyl-6-methylbenzylamino)-N.N-bis(2-hydroxyethyl)-2,3-dimethylimidazo{1.2-
a}pyridine-6-carboxamide

8-(2-ethyl-6-methylbenzylamino)-N-(2-hydroxyethyl)-N.2 3-trimecthylimidazo[1.2-
alpyrnidine-6-carboxamide
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» 2 3-dimethyl-8-(2-cthyl-6-methylbenzyloxy)-imidazo{1.2-ajpyridine-6-carboxamide

Most preferred compounds according to the invention are:

» 8-(2-ethyl-6-methylbenzylamino)-3-bydroxymethyl-2-methylimidazo(1,2-a]pyridine-6-
carboxamide
» 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-6-

carboxarmnide
» 2 3-dimethyl-8-(2-ethyl-6-methylbenzylamine)-imidazof 1 2-alpyridine-6-carboxamide

» 8-(2-ethyl-6-methylbenzylamino)-N,2.3-trimethylimidazo(1.2-a)pyrndine-§-carboxamide

s 2, 3-dimethyl-8-(2.6-dimethylbenzylamino)-imidazo{1,2-alpyridine-6-carboxamide

o 2 3-dimethyl-8-(2-ethyl-4-fluoro-6-methylbenzylamino)-imidazo(l,2-a]pyridine-6-
carboxamide

» 2.3-dimethyl-8-{2.6-dimethyl-4-fluoro-benzyiamino)-imudazo{ 1, 2-a}pyridine-6-
carboxamude

« 2,3-dimethyl-B-(2.6-dicthylbenzylamino)-imidazo[1,2-a]pyridine-6-carboxamide

= 2,3 dimethy!-8-(2-ethyl-6-methylbenzylamino)-N-hydroxyethyl-imidazo[1.2-a]pyridine-
6-carboxamide

s 2.3 dimethyi-8-(2-ethyl-6-methylbenzylamino)-N-(2-methoxyethyl)-imidazo[ 1,2~
a]pyridine-6-carboxamide

Preparation

The present invention also provides the following processes A, B and C for the

manufacture of compounds with the general Formula I

Process A

Process A for manufactare of compounds with the general Formula I wherein X is NH

comprises the following steps:

a) Compounds of the general Formula II
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wherein R® and R7 are as defined for Formula 1. to the corresponding amide of the Formula

IV, The reaction can be carried out in standard conditions in an inert solvent.

o)
Hé
\N NN
iy
cl
N
o~ "o

IV

b) Compounds of the general Formula TV can be reacted with ammonia to compounds of

the general Formula V
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wherein R% and R7 are as defined for Formuia [. The reactions can be carried out under

standard conditions in an inert solvent.

¢) Compounds of the Formula V can be reduced e.g. by using hydrogen and a catalyst such

as Pd/C to compounds of the Formula VI

o)
3
: N NN
L,
R =
NH,
NH, VI

wherein RS and R7 are as defined for F(_mnula 1. The reaction can be carried out under

standard conditions ir an inert solvent.

d) The imidazo[1.2-a]pyridine compounds of the Formula VIII can be prepared by reacting

ts  compounds of the general Formula VI with compounds of the general Formula VII

b4
H
VIl

wherein R? is as defined for Formula [ and Z is a leaving group such as halogen, mesyl.

20 tosyl and R® represents H, CHy or an ester group such as COOCH;, COOC,H; etc.
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The reacton is carried out under standard conditions in an inert solvent such as acetone,

acetonitrile, alcohol, dimethylformamide. etc. with or without a base.

o] Ha
R
=
| T
7
=] S ‘"'-N
NH, VIt

e¢) Compounds of the Formula VIII can be reacted with compounds of the Formula IX

r* X

o wherein R3, R4 and RS are as defined for Formula { and Y is a leaving group. such as a

halide, tosyl or mesy! , to the compounds of the Formula X.

? R’
RAL

=

0 T D

7
R = \N
NH
Rt r?
4
R X
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wherein R2, R3, R4, R5, R6 and R7 are as defined for Formula I and R? is H, CH3 or an
ester group such as COOCH3, COOC,Hs, ete. It is convenient to conduct this reaction in
an inert sofvent, e.g. acetone, nc;tonitrilc, dimethoxyethane. methanol, ethanol or
dimethylformamide with or without a base. The base is ¢.g. an alkali metal hydroxide, such
as sodium hydroxide and potassium hydroxide, an alkali metal carbonate, such as

potassium carbonate and sodium carbonate: or an organic amine, such as triethylaraine.

f) Reduction of compounds of the general Formula X wherein R? is an ester group e.g. by

using lithiumn borohydride in an inert solvent such as tetrahydrofuran or diethyl ether, tothe

compounds of the general Formula [ wherein R! is CH,OH.

Process B

Process B for manufacture of compounds with the general Formula I wherein R! is H or

CH3 and X is NH comprises the following steps:

a) Compounds of the general Formula I

Cl N

q

o
Ci

NG

° © 1

can be reacted with an alcohol compound of the general Formula RI0-OH, wherein R'0 s

an alkyl group such as methyl, ethyl. etc. to the corresponding ester of Formuia XL
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X1

The reactions can be carried out under standard conditions .

5 b) Compounds of the general Formula XI can be reacted with ammeonia 10 compounds of

the general Formula XII

19

XII

o wherein R1? is an alkyl group such as methyl or ethyl, etc. The reactions can be carried out

under standard conditions in an inert solvent.

¢) Comnpounds of the Formula XII can be reduced e.g. by using hydrogen and a catalyst

such as Pd/C to compounds of the Formula XIII

10
AN
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wherein R!0 is an alkyl group such as methyl, ethyi etc. The reaction can be carried out

under standard conditions in an inert solvent.

d) The imidazo[1,2-a]pyridine compounds of the Formula XV wherein R!0 is an alkyl

group such as methyl, ethyl etc. can be prepared by reacting compounds of the general

Formula XIII with compounds of the general Formula XIV

O

)-L a
o
2 H

T
z

XIvV

wherein R2 is as defined for Formula I, Z is a leaving group such as halogen . mesy! or
tosyl and R!! represents H or CHj. The reaction is carried our under standard conditions in

an inert solvent such as acetone, acetonitrile, alcohol. dimethylformamide etc, with or

without a base.

H”
HTO
~ =
o NN
NG
N XV

¢) Compounds of the Formula X'V can be reacted with compounds of the Formula IX
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wherein R?, R* and RS are as defined for Formula I and Y is 2 leaving group. such as a

halide. tosy!l or mesyl, to the compounds of the Formula XVI.

0 /"
R
(o) =~ N N\ -
NP,
NH
A2 ]
Rd

XVl

wherein RZ, R3, R4 and RS are as defined for Formula [, R0 is an alkyl group such as

methyl, ethyl, etc. and R!! is H, or CH,. It is convenient to conduct this reaction in an inert

solvent, e.g. acetone, acetonitrile, dimethoxyethane, methanol, ethanoi or

dimethylformamide with or without a base. The base is .g. an alkali metal hydroxide, such
¢ as sodium hydroxide and potassium hydroxide, an alkali metal carbonate, such as

potassium carbonate and sodiumn carbonate; or an organic amine, such as triethylamine.

f) Compounds of the Formula XV can be reacted with amino compounds of the general

Formula I

RS
“SNH

L
A i
wherein RS and R7 are as defined in Formula I to the corresponding amide of the Formula I

wherein R! is H or CH5 and X is NH. The reaction can be carried out'by heating the

0 reactants in the neat amino compound or in an inert solvent under standard conditions.




PCT/SES/00663
WO 99/55706

14

Process C

Process C for manufacture of compounds with the general Formula [ comprises the

following steps:

a) Treating compounds of Formuia XVII

0] R‘
RS
-2
0 N \ A2

N \N

X
RS RJ
/*

XVl

10 wherein R!, R2, R3, R4, R5, and X are as defined in Formula ! and R10 is an alkyl group
such as methyl, ethyl, etc, with acid or base under standard conditions can hydrolyzed them

to the corresponding carboxylic acid compounds of Formula XVII

9] 1
HO =~ N N\ o2
N ""‘N
X
R R’
R‘

XVIlI
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b) Compounds of the Formula XVIII wherein R!, R?, R3, R4, RI and X are as defined in
Formula I can be reacted with amino compounds of Formula III in the presence of a

coupling reagent to the corresponding amide compounds of the Formuia L. The reaction can

be carried out in an inert solvent under standard conditions.

Medical use

In a further aspect, the invention relaies to compounds of the formula I for use in therapy,
in particular for use against gastrointestinal inflammatory diseases. The invention also
provides the use of a compound of the formula [ in the manufaciure of a medicament for

the inhibition of gastric acid secretion. or for the treatment of gastrointestinal inflammatory

diseases.

The compounds according to the invention may thus be used for prevention and treatment
of gastrointestinal inflammatory diseases, and gastric acid-related diseases in mammals
including man, such as gastritis, gastric ulcer, duodenal ulcer, reflux esophagitis and
Zollinger-Ellison syndrome. Furthermore, the compounds may be used for treatment of
other gastrointestinal disorders where gastric antisecretory effect is desirable, e.g. in
patients with gastrinomas, and in patients with acute upper gastrointestinal bieeding. They
may also be used in patients in intensive care situations, and pre-and postoperatively to

prevent acid aspiration and stress ulceration.

The typical daily dose of the active substance varies within a wide range and will depend
on various factors such as for example the individual requirement of each patient, the route
of administration and the disease. In general, oral and parenteral dosages will be in the

range of 5 to 1000 mg per day of active substance.
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Pharmaceutical formulations
In yet a further aspect. the invention relates to pharmaceutical compositions containing at

least one compound of the invention, or a therapeutically acceptable salt thereof, as active

ingredient.

The compounds of the invention can also be used in formulations together with other active

ingredients, e.g. antibiotics such as amoxicillin.

For clinical use, the compounds of the invention are formulated into pharmaceutical
formulations for oral, rectal, parenterai or other mode of administration. The
pharmaceutical formulation contains at least one compound of the invention in
combination with one or more pharmaceutically acceptabie ingredients. The camrier may be
in the form of a solid, semi-solid or liquid dilueat, or a capsule. These pharmaceutical
preparations are a further object of the invention. Usually the amount of active compounds
is between 0.1-95% by weight of the preparation, preferably between 0.1-20% by weight
in preparations for parenteral use and preferably between 0.1 and 50% by weight in

preparations for oral administration.

In the preparation of pharmaceutical formulations containing a comnpound of the present
invention in the form of dosage units for oral administration the compound selected may be
mixed with solid, powdered ingredients, such as lactose, saccharose, sorbitol, mannitol,
starch, amylopectin, cellulose derivartives, gelatin. or another suitable ingredient, as well as
with disintegrating agents and lubricating agents such as magnesium stearate, calcium
stearate, sodium stearyl fumarate and polyethylene glycol waxes. The mixture is then

processed into granules or pressad into tablets.

Soft gelatin capsules may be prepared with capsules containing a mixture of the active
compound or compounds of the inventior, vegetable oil, fat, or other suitabie vehicle for
soft gelatin capsules. Hard gelaiin capsules may contain granules of the active compound.

Hard gelatin capsules may also contain the active compound in combination with solid
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powdered ingredients such as lactose, saccharose, sorbitol, mannitol, potato siarch. com

starch. amylopectin. cellulose derivatives or gelatin,

Dosage units for rectal administration may be prepared (i) in the form of suppositories
which contain the active substance mixed with a neutral fat base; (i) in the form of a
gelatin rectal capsule which contains the active substance in a mixture with a vegetable oil.
paraffin oil or other suitable vehicle for gelatin rectal capsules; (iii) in the form of a ready-
made micro enema; or (iv) in the form of a dry micro enema formuiation to be

reconstituted in a suitable solvent just prior to administration.

Liquid preparations for oral administration may be prepared in the form of syrups or
suspensions, ¢.g. solutions or suspensions conzaining from 0.1% to 20% by weight of the
active ingredient and the remainder consisting of segar or sugar alcohols and a mixrure of
ethanot, water, glycerol, propylene glycol and polyethylene glycol. If desired, such liquid
preparations may contain coloring agents. flavoring agents, saccharine and carboxymethyl
cellulose or other thickening agent. Liguid preparations for oral administration may also be

preparzd in the form of a dry powder to be reconsututed with a suitable solvent prior to

‘use,

Solutions for parenteral administration may be prepared as a solution of 2 compound of the
invention ic a pharmaceutically acceptable solvent, preferably in a concentration from
0.1% to 10% by weight. These solutions may also contain stabilizing ingredients and/or
buffering ingredients and are dispensed into unit doses in the form of ampoules or vials.
Solutions for parenteral administration may also be prepared as a dry preparation to by

reconstituted with a suitable solvent extemporaneously before use.

The compounds according to the present invention can also be used in formulations,
together or in combination for simultaneous, separate or sequential use, with other active
ingredients, e.g. for the treatment or prophylaxis of conditions invelving infection by
Helicobacter pylori of human gastric mucosa. Such other active ingredients may be

antmicrobial agents. in particular:
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» {}-lactam antibiotics such as amoxicillin, ampicillin. cephalothin. cefaclor or cefixime;
« macrolides such as erythromyein, or clarithromvein:

o retracyclines such as tetracycline or doxycycline:

« aminoglycosides such as gentamycin, kanamycin or amikacin;

= quinclones such as norfloxacin, ciprofloxacin or enoxacin:

« others such as metronidazole, nitrofurantoin or chioramphenicol; or

+ preparations containing bismuth salts such as bismuth subcitrate. bismuth subsalicylate,

bismuth subcarbonate, bismuth subnitrate or bismuth subgallate.

The compounds according to the present invention can also be used together or in
combtnation for simultaneous, separate or sequential use with antacids such as aluminium
hydroxide, magnesium carbonate and magnesium hydroxid or alginic aci&. or

together or in combination for simultaneous, separate or sequenual use with
pharmaceuticals which inhibit acid secretion, such as, H2-blockers (e.g cimetidine,

ranitidine), H+/K+ - ATPase inhibitors (e.g. omeprazole, pantoprazole, lansoprazole or

rabeprazole), or
together or in combination for simultaneous, separate or sequential use with
gastroprokinetics {e.g. cisapnide or mosapride).

Intermediates

A further aspect of the invention is new intermediate compounds which are useful in the

syathesis of compounds according to the invention.

Thus, the invention includes

(a) a compound of the formula VIII
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VIII

wherein R2, R6 and R7 are as defined for Formula L and R is H, CH3 or an ester group
such as COOCHj3, COOC;Hj, ete.:

w

{b) 2 compound of the formula X

RB

12N :
/
T, R R?
H \ —

N

NH

4
A X

=

wherein R2, R3, R4, RS, R and R7 are as defined for Formula I and RY is an ester group
such as COOCHj;, COOC,H; etc.;

{c) acompound of the formula XV

] Hn

SN
o) /N\R2
\“‘-.

N

s NH, v




e~
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wherein R? is as defined for Formula [, R0 is an alky! group and R!! is H or CHa;

(d) acompound of the formula XVI

(o] R
RIO
~n
o) ZZ N\ .
SN
NH
= R®
4
R XVI

wherein R2, R3, R4 and RS are as defined for Formula I, R10 is an alky! group and R'! is H
or CHy: '

(e) acompound of the formula XVIII

Q R1
HO ~ N/\g‘ =2
N,
X
RS H:!
R XVIII

s wherein R'. R2 R%, R*, R® and X are as defined for
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Formuia I.

EXAMPLES
i. PREPARATION OF COMPOUNDS OF THE INVENTION

Example 1.1

w  Synrhesis of 2,3-dimethy!-8-(2-ethyl-6-methylbenzylamino)-N-propyl-imidazof 1,2 -

alpyridine-6-carboxamide

CH,
Hac\/\ N ZaY \
H CH,
N =
NH
H,C CH

15 Ethyl 2.3:d'1rncthyl-8 -(2-ethyl-6-methylbenzylamino}-imidazo( 1 ,2-a}pyridine-6-carboxylate
{0.12 g, 0.33 mmol), propylamine (1.0 g, 17 mmo}) and a cat. amount of sodium cyanide
were refluxed in metharol (20 ml) for 24 h. An additional amouat of propylamine (1.0 g,
|7 mmol) was added and the reaction mixture was refluxed for 24 h. The solvent was
evaporated under reduced pressure and the residue was purified by column chromatography

20 on silica gel using dietyl ether as eluent. Crystallization from diethy! ether gave 0.053 g

- (42%) of the title compound.
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'H-NMR (300 MHz.CDCl3): § 1.0 (t, 3H). 1.2 (t, 3H), 1.65-1.75 (m, 2H), 2.3 (s, 3H), 2.35

(s, 3H). 2.38 (s, 3H). 2.7 (g, 2HY, 3.4-3.5 (m, 2H). 4.35 (d. 2H), 4.9 (bs, 1H), 6.2 (bs. [H).
6.35 (s, 1H), 7.0-7.2 (m, 4H), 7.85 (s. 1H).

Example 1.2

Synthesis of 8-(2-ethyl-6-methylbenzylamino)-3-hydroxymethyl-2-methylimidazo(1,2-

ajpyridine-6-carboxamide

Q CH,OH

H,N ~~ N

: N CH,

—
X N
NH

H,C

? CH,

Ethyl 6-(aminocarbonyl)-8-(2-ethyl-6-methylbenzylamino)-2-methylimidazof 1,2-
ajpyridine-3-carboxylate (280 mg. 0.71 mmol) and lithium borohydride (16 mg, 0.71
mmol) were added to tetrahydrofuran (10 ml) and the reaction mixture was refluxed for 70
mun. Addiiional amounts of lithiumn borohydnde (16 mg) and methanol (45 mg, 1.42
mrmol) were added and the mixture was refluxed for 80 min. Additional amounts of Lithium
borohydride (16 mg) and methanol (22 mg, 71 mmol) were added and the mixture was
refluxed for 4 h. The reaction mixture was zllowed to reach R.T. and water (1 ml) and
methanol (5 ml) and was stirred for 40 min. at R.T. The solvents were evaporated under
reduced pressure and the residue was added to water and was stirred for 80 min. The
crystals were filtered off and washed with water, ethyl acetate/ethanol and diethyl ether to.

give the desired product (! 15 mg, 46 %).
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TH-NMR (300 MHz, DMSO-dg): 3 1.15 (1, 3H). 2.25 (s. 3H). 2.35 (s. 3H). 2.7 (q. 2H),
4.35 (d,2H). 4.75 (d. 2H), 4.85 (¢, 1H), 5.1 (1. 1H), 6.8 {s, 1H), 7.1-7.25 (m, 3H), 7.4 (bs.

LH), 8.05 (bs, 1H), 8.3 (s, 1H)

Example 1.3

Synthesis of 2.3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazof 1,2-

alpyridine-6-carboxamide

Q CH,
HO
\/\N = N \
H CH,
NP,
NH
H,C CH,

Methyl 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-imidazo( 1.2-a]pyridine-6-carboxylate
(0.12 g, 0.33 mmol), ethanolarmine (0.2 g, 3.3 mmol) and sodium cyanide (10 mg, 0.2
mmot) were refluxed in dimethoxyethane (2 ml) for 20 h. The solvent was evaporated
under reduced pressure. Purification of the residue by column chromatography on silica gel
using methylene chloride : methanol (92:8) as eluent gave the product which was washed

with diethyl ether to give 103 mg (79%) of the title compound.

'H-NMR (300 MHz, CDCl3): §2.3 (s. 6H), 2.35 (s, 6H), 3.5-3.6 (m, 2H), 3.75-3.8 (m,
2H), 4.3 (d, 2H), 4.95 (1, LH), 6.4 (s. tH), 6.85 (t IH), 7.0-7.2 (m, 3H), 7.75 (s, L H)
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Example 1.4

Svnthesis of 2,3-dimethyl-8-(2-¢thyl-6-methylbenzylaminoj-imidazo(1,2-ajpyridine-6-

carboxamide

CH,

N =~ N
" N—cn
XY,

H,C r

8-Amino-2,3-dimethylimidazo[1,2-a]pyridine-6-carboxamide (3.3 g, 16.2 mmol}, 2-ethyl-

3

NH

6-methylbenzyichloride (2.73 g, 16.2 mmol), potassivm carbonate (8.0 g, 58 mmol) and
potassium iodide {1.1 g, 6.6 mmol) were addéd to acetone {150 ml) and refluxed for 20 h.
An additional amount of 2-ethyl-6-methylbenzylchloride (1.0 g, 5.9 mmol) was added and
the reaction mixture was refluxed for 7 b. Methylene chloride (60 mi) and methanol (30
ml) were added. The reaction mixture was filtered and the solvents were evaporated under
reduced pressure. The residue was purified by column chromatography on silica gel using
methylene chloride: methanol (100:7) as eiuent. Crystallization from ethyl acetate gave 2.8

g (50%) of the title compound.

IH-NMR (300 MHz, CDCl3): § 1.2 (t, 3H), 2.34 (s, 3H), 2.36 (s, 3H), 2.38 (s. 3H), 2.7 (q,
2H), 4.4 (d, 2H), 4.9 (bs, 1H), 6.0 (bs, 2H)}, 6.45 (s, LH), 7.0-7.2 (m, 3H). 7.9, (s, 1H).




W0 99/55706 PCT/SES9/0066

Example 1.5

Synthesis of 8-(2-ethyl-6-methylbenzylamino)-N,2,3-trimethylimidazo( l,2-a]pyridine-5-

carboxarnide
Q CH,
H.C
Y = N N\
H CH,
.
XX N
NH
H.C
? CH,

2,3-Dimetiyl-8-(2-ethyl-6-methylbenzylamino)-imidazo{1.2-ajpyridine-6-carboxylic acid
(0.15 g, 0.44 mmol) and o-Benzotriazol-1-yl-N,N N’ N'-Tetramethyluronium
tetrafluoroborate (TBTU) (0.14 g, 0.44 mrnol).wcrc added to methylene chloride (10 ml)
and the reaction mixture was stirred at room temperature for 15 min. Methylamine (0.1 g,
3.2 mmol) was added and the reaction mixture was stirred at ambient temnperature for 1.5 h.
The solvent was evaporated under reduced pressure and the residue was purified by column
chromatography on silica gel using ethylacetate : methylene chioride (1:1) as eluent. The

yield was treated with diethyl ether to give 40 mg (26 %} of the desired product .

TH-NMR (300 MHz, CDCl4): 8 1.2 (1, 3H), 2.33 (s, 3H), 2.36 (s, 3H), 2.38 (5, 3HD, 2.7 (q.

2H), 3.05 ( d, 3H), 4.35(d, 2H), 4.9 (1, 1H), 6.3 (bs, LH), 6.4 (s, I1H), 7.0-7.2 (m, 3H), 7.85
{s. 1H) |
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Example 1.6

Synthesis of 8-(2-ethyl-G-methylbenzylamino)-N,N,2,3-tetramethylimidazo( |,2-a Jpyridine-

6-carboxamide

CH,
HOS P
| \ CH,
oH, A=y
NH
H,C

CH,

2.3-Dimethyl-8-(2-ethyl-6-methylbenzylamino)-imidazo[1,2-a]pyridine-6-carboxylic acid
(0.15 g, 0.44 mmol) and o-Benzotriazol-1-yl-N,N N’ N'-Terramethyluronium
tetrafluoroborate (TBTU)(0.14 g, 0.44 mmol) were added 1o methylene chloride (10 mi).
Dimethylamin (0.063 g, 1.4 mmol) was added and the reaction mixture was stirred at
ambient temperature for 4 h. An additional amount of dimethylamin (0.! mi) was added
and the mixture was stirred at room temperature for 20 h, The solvent was evaporated
under reduced pressure and the residue was purified by column chromatography using
methylene chloride : methanol (9:1) as eluent. The oily product was treated with heptane

and the solid that formed was filtered off to give 0.1 g (62 %) of the title compound.

TH-NMR (300 MHz, CDCl3): 8 1.2 (¢, 3H). 2.35 (s, 6H), 2.4 (s, 3H), 2.7 (q, 2H), 3.15 (s,
6H), 4.4 (d, 2H), 4.9 (¢, 1H), 6.25 (s, 1H), 7.0-7.2 (m, 3H), 7.45 (s, H)
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Example 1.7

Synthesis of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-imidazof 1,2-ajpyridine-6-

carboxamide

e CH,
H,N =7 NN oH
3
SN
NH
H,C CH,

8-Amino-2,3-dimethylimidazo(1,2-a]pyridine-6-carboxamide (0.6 g, 2.9 mmol), 2.6-
dimethylbenzylchloride (0.45 g, 2.5 mmol), sodiurn carbonate (1.0 g, 9.4 mmol) and
potassium iodide (0.2 g, 1.3 mmol) were addéd to acetone (25 ml) and refluxed for 19 h.
Methylene chloride was added and inorganic salts were filtered off. The solution was
washed with a bicarbonate solution, the organic layer was separated. dricd and the solvents
were evaporated under reduced pressure. The residue was purified by column
chromatography on silica gel using methylene chioride : methanol (100 : 3) as eluent and

the product was washed with diethyl ether to give 0.78 g (82 %) of the title compound.

IH-NMR (500 MHz. CDCl3): § 2.33 (s, 3H), 2.4 (s, 6H). 2.42 (5, 3H), 4.4 (d, 2H), 2.95
(bs, 1H), 6.45 (s, 1H), 7.05-7.15 (m. 3H), 7.95 (s, LH)

Example {.8

Synthesis of 2,3-dimethyl-8-(2-ethyl4-fluoro-6-methylbenzylamino)-imidazo{1.2-
alpyridine-6-carboxamide mesylate
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8-Armino-2,3-dimethylimidazo[ [ .2-a}pyridine-6-carboxamide mesylate (0.7 g, 1.9 mmol),
2-ethyl-4-fiuoro-6-methylbenzylchloride (0.26 g, 1.9 mmol) and diisopropylethylamin
(0.54 g, 4.2 mmol)} were added to dimethylformamide (5 ml) and stirred at room
temperature for | h. Methylene chloride and water were added to the reaction mixture, the
organic layer was separated. dried and evaporated under reduced pressure. The residue was
solved in ethylacetate and ethanol and metanesulfonic acid (0.2 g, 2 mmol) was added. The
product was filtred off and was solved in methylene chloride:methanol (2:1) and an excess
of potassium carbonate. The solids were filtred off and the solvent was ¢vaporated under
reduced pressure. The residue was purified by column chromatography on silica gel using
methylene chlonide: methanol (10:1) as eluent. The residue was solved in ethylacetate and
methansulfonic acid (0.04 g, 0.4 mmol) was added. The salt was filtred off to give 0.2 g
(23 %) of the title compound.

IH-NMR (300 MHz, DMSO-dg): & 1.15 (t, 3H), 2.25 (s, 3H). 2.35 (s, 3H), 2.4 (s, 3H), 2.45
(s, 3H), 2.6 (q, 2H), 4.35 (d. 2H). 6.15 (bs, LH), 6.95-7.05 (m, 2H), 7.4 (s, 1H), 7.8 (bs,

1H), 8.3 (bs, 1H), 8.45 (s, 1H)

Exampie 1.9

Synthesis of 2,3-dimethyl-8-(2-methylbenzylamino)-imidazo(1,2-a]pyridine-6-
carboxamide
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8-Amino-2,3-dimethylimidazo( l,2-a]pyridine-6-carboxamude mesylate (1.0 g, 2.7 mrnol}.
t-chloro-o-xylene (0.38 g, 2.7 mmol) and diisopropyiethylamin (0.76 g, 5.9 mmol) in
dimethylformarmude (7 ml) were stirred at 50 °C for 7 h and at room temperature for 72 h.
The solvent was evaporated and the residue was treated with a mixture of methylene
chioride, water and a small amount of diisopropylethylamir. The solid that formed was
isolated by filiration and washed with ethylacetate 10 give 0.11 g (13 %) of the title
compound.

LH-NMR (300 MHz.DMSO-de): & 2.3 (s, 3H), 2.35 (s, 3H). 2.4 (s, 3H), 4.45 (d, 2H), 6.3-
6.4 (m, 2H), 7.1-7.25 (m, 4H), 7.3 (bs, | H}, 7.85 (bs, 1H), 8.05 (s, LH)

Example 1.10

Synthesis of 2.3-dimethyl-8-(2,6-dimethyl-4-fluoro-benzylamino)-imidazo(! 2-ajpyridine-
6-carboxamide mesylate

Q

J\]/\ &
H,N =~ "N
2 | \ /\S'CH
IX‘T/kmh‘

{
AN CH,SO,H

3

HJC\%L\_’/CHS

!
K/'

i
F
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8-Amino-2,3-dimethylimidazof1.2-ajpyridine-6-carboxamide mesylate (5.0 g, 13.4 mmol),
2,6-dimethyl-4-fluorobenzylbromide (2.91g, 13.4 mmol), diisopropylethylamin (3.8 g, 29.5
mmoi) and a cat. amount of potassium iodide were stirred in dimethylformamide (20 mi) at
5 room temperature overnight. Water (70 ml) and methylene chloride (2 x 50 ml) were added
to the reaction mixture and the organic fayer was separated, dried and evaporated under
reduced pressure. The residue was purified by column chromatography on silica gel using
methylene chloride: methanot (9:1) as eluent. The product was solved in isopropanol and
methansulfonic acid (0.3 g) was added. The salt that formed was isolated by filtration and
o washed with isopropanol and diethyl ether to give 1.4 g (24 %) of the title compound.

IH-NMR (500 MHz,DMSO-de): § 2.25 (s. 3H), 2.35 (s, 6H), 2.4 (s, 3H). 2.5 (5. 3H), 4.4
(d. 2H), 6.1 (bs. 1H), 7.0 (d. 2H), 7.35 (s, IH), 7.8 (bs, 1H). 8.3 (bs, 1H). 8.45 (s, IH)

ts  Example {11

Synthesis of 2.3-dimethyl-8-(2-methyl-6-isopropylbenzyiamino)-imidazo(1.2-a]pyridine-6-
carboxamide mesylate

Q CH,
HzN/\/\ N \
i : CH,
I\WN
|

AN L CHSOH

1

: !
HC. _ _CH
NG AN e,

§

8-Amino-2.3-dimethylimidazo(1.2-z]pyridine-6-carboxamide mesylate (3.0 g, 8.0 mmol).
2-methyl-6-isopropylbenzylchloride (1.47 g, 8.0 mmo), diisopropylethylamin (2.4 g. 18.6
mmol) and a cat. amount of potassium icdide in dimethylformamide (15 ml).

s The title compound were prepared according to Example 1.10 (Yield: 1.3 g, 36 %)

—t




.
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IH-NMR (300 MHz,DMSO-ds): § 1.2 (d, 6H), 2.25 {s. 3H), 2.4 (5. 3H), 2.45 (s, 3H), 2.5

(s, 3H). 3.2 (m. 1H), 4.45 (d. 2H). 6.135 (bs, LH), 7.15-7.3 (m. 3H), 7.4 (s. {H), 7.85 (bs.
1H), 8.35 (bs, 1 H), 8.45 (s, 1H)

Example 1.12

Svnthesis of 2,3-dimethyl-8-(2,6-diethylbenzylomino)-imidazof 1,2-a Jpyridine-6-
carboxamide

CH
Pl

f
T =
t i /-—--

] i
\‘KQ'N

NH

[

8-Amunc-2.3-dimethylimidazo( 1.2 -a}pyridine-6-carboxamide mesylate (4.0 g, 10.7 mmol),
2.6-diethylbenzylchloride (1.8 g, 9.9 mmol), diisopropylethylamin (3.0 g, 23.3 mmol) were
stirred in dimethylformamide (20 ml) at 50 °C overnight and at 70 °C for 3 h. Water (60
ml) and methylene chloride were added and the organic layer was separated, dried and
evaporated under reduced pressure. The residue was treated with diethyl ether and the

product was filtred off 1o give 1.7 g (45 %) of the title compound.

k]

IH-NMR (300 MHz,CDCl3): § 1.2 (t. 6H). 2.35 (s, 3H), 2.4 (s.3H), 2.7 (4, 4H). 4.4 (d.
2H), 4.95 (bs, [H), 6.15 (bs, 2H). 6.5 (s. 1H), 7.05-7.25 (m, 3H), 7.95 (s, 1H)

Example 1.13

Synthesis of 2,3-dimethyl-8-(2-ethylbenzylamino)-imidazof {,2-aJpyridine-6-carboxamide
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{/NH
/'\[/\CH:1

g

g-Amino-2,3-dimethylimidazo{l.2-a}pyridine-6-carboxamide mesylate (4.0 g, 10.7 mmol).
2-ethylbenzylchloride (1.65 g. 10.7 mmol). diisopropylethylamin (3.0 g, 23.3 mmol) in
s diemethylformamide (20 ml).

The title compound was prepared according to Example 1.12 (Yield: 1.15 g, 26 %)

IH-NMR (300 MHz.CDCl3): & 1.2 (1, 3H), 2.3 (s, 3H), 2.35 (s. 3H), 2.75 (g, 2HD), 4.5 (d.
2H), 6.3 (L LH). 6.4 (s, 1H), 7.05-7.25 (m. 4H), 7.3 (bs, 1H). 7.85 (bs. IH), 8.05 (s, 1H)

Example .14

Svnthesis of 2.3 dimethyl-8-(2-ethyl-6-methylbenzylamino )-N-hydroxyethyl-imidazo[1,2-
alpyridine-6-carboxamide

9 CH,
HO -
\//\',i:Ii o~ N \ _
N
/NH
e CH

2.3-dimethyl-8-(2-ethyl-6-methylbenzylamino)-imidazo[ 1,2-a]pyridine-6-carboxylic acid
(0.3 g. 0.88 mmol) and o-Benzotriazol-1-yl-N N.N' N’-Tetramethyluronium
2y tetrafluoroborate (TBTUX0.29 g, 0.90 mmol) were added to methylene chioride (15 mi)




-
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and the mixture was stirred for 5 min. Ethanolamin (0.11g. 1.8 mmol) was added and the
reaction mixture was stirred at ambient temperature for 2 h. The solvent was evaporated
under reduced pressure and the residue was purified by column chromatography on silica

gel using methylene chloride:methanol (9:1) as eluent. Crystallization from diethyl ether
gave 0.2 (59 %) of the desired product.

/H-NMR (500 MHz.CDCl3): § 1.2 (1. 3H). 2.3 (s.6H), 2.35 (s,3H), 2.7 (q. 2H), 3.55-3.6

(m.2H), 3.8-3.85 (m, 2H). 4.35 (d. 2H), 4.9 (1, 1H), 6.4 (s, LH), 6.85 (t. |H), 7.05-7.2 (m,
3HY 795 (s IHD)

Example .15

Synthesis of N-(2,3-dihydroxypropyl)-2,3 dimethyl-8-(2-ethvl-6-methylbenzylamino)-{].2-

alpyridine-6-carboxamide

a /[CHS
RO
~oTN 2
R 3 \>—CH3
- Y

HO |

2.3-dimethyl-8-(2-ethy!-6-methyibenzylamino)-imidazo[1.2-a]pyridine-6-carboxylic acid
{0.3 g, 0.88 mmol) , o-Benzouriazol-1-y!{-N N N' N -Tetramethyluronium tetrafluoroborate
{(TBTUX0.29 g, 0.90 munol) and 3-amino-1,2-propanediol (0.16 g, 1.81 mmol) in
dimethyiformarnide (L0 ml).

The title compound was prepared according to Example .14 (Yield: 0.2 g, 54 %)

IH-NMR (500 MHz.CDCl3): 8 1.2 (t.3H), 1.82-1.85 (m, 1H), 2.32 (s, 3H). 2.33 (s, 3H),
2.36 (s, 3H), 2.7 (g, 2H), 3.5-3.65 (m. 4H), 3.72-3.77 (m,1H), 3.85-3.91 {m.1H), 4.34 {d,
2H). 5.04 (1, {H), 6.4 (d. 1H), 6.89 (t, [H), 7.04-7.12 (m, 2H), 7.18 {t. 1H), 7.78 (d, 1 H)
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Example 1.16

Synthesis of 2.3 dimethyl-8-(2-ethyl-6-methylbenzylaming)-N-( 2-methoxyethyl)-
imidazo{l,2-ajpyridine-6-carboxamide

Q CH,
0.
He™ \/\Q)K//\T/g
/
N \N

K]/\ S

2.3-dimethyl-8-(2-ethyl-6-methylbenzylamino)-imidazo[ L .2-alpyridine-6-carboxylic acid
{0.15 g, 0.44 mmol) , o-Benzotriazol-1-yl-N NN’ N’-Tetramethyluronium .
terrafluoroborate (TBTUNO. 14 g, 0.44 mmol) and 2-methoxyethylamin (0.11 g, 1.4 mmol)
in methylene chloride (10 mi).

The title compound were prepared according to Example .14

Crystallization from hexane:ethylacetate. (Yield: 0.09 g, 53 %)

|H-NMR (400 MHz,CDCl3): § 1.22 (t. 3H), 2.34 (s, 3H), 2.38 (s, 3H). 2.39 (s, 3H), 2.71
(q. 2H), 3.42 (s, 3H), 3.6-3.72 (m. 4H), 4.3B (d, 2H), 4.91 (t, |H), 6.42 (s, 1H), 6.58 (1, |H),
7.04-7.2 (m, 3H), 7.88 (s, 1H)

Example 1.17

Synthesis of 2-methyl-8-(2-ethyl-6-methylbenzylaminoj-imidazof1,2-a]pyridine-6-
carboxamide




WO 99/55706 PCT/SE$%/00663

35

8-Amino-2-methylimidazo[l,2-a]lpyridine-6-carboxamide (3.8 g, 20 mmol), 2-ethyl-6-
methylbenzylchloride (2.8 g, 17 mmol), potassium carbonate (5.5 g, 40 mmol) and sodium
iodide (0.1 g, 0.6 mmol} were added 0 dimethyiformamide (75 m!) and the mixture was
stirred at 50 °C for 4 h. and at room temperature for 48 h, The reaction mixture was flitred
through silica gel and the gel was washed with methylene chloride. The solvents were
evaporated under reduced pressure and the residue was purified by column
chromatography on silica gel using methylene chloride: methanol (9:1) as eluent.
Crystallization from a mixture of methylene chloride and hexane gave 0.13 g (2 %) of the
title compound. '

IH-NMR (400 MHz,CDCl3): § 1.15 (t, 3H), 2.31 (s. 6H), 2.64 (g, 2H), 4.32 (d. 2H), 4.89
(bs, LH), 6.36 (s, LH), 7.0-7.15 (m, 3H), 7.23 (s. 3H), 8.03 (s, LH)

Example .18

Synthesis of 2,3-dimethyl-8-(2-bromo-6-methylbenzylamino)-imidazo{ 1,2-a/pyridine-6-

carboxamide
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8-Amino-2.3-dimethylimidazo{1,2-a}pyridine-6-carboxamide mesylate (1.0 g, 5.0 mmol),

2-bromo-6-methylbenzylchioride (43%)(3.0 g, 5.0 mmol) and diisopropylethylamin (2.2 g,
5 17 mmol) were added to dimethylformamide (50 mi) and stirred at 30 °Cfor 48 h.

Methylene chloride and water were added to the reaction mixture. the organic layer was

separated. washed with saturared sodium chloride, dried (N2,SO,) and evaporated under

reduced pressure. Purification of the residue twice by column chromatography on silica gel

using methylene chloride: methanol (10:1) and ethylacetate as efuent gave 0.18 g (1 %) of
10 the desired product.

LH-NMR (300 MHz.CDCl): & 2.28 (s. 3H), 2.30 (s, 3H). 2.36 (s, 3H), 4.48 (d, 2H), 5.0
(bs, LH), 6.05 (bs. 2H), 6.41 (d, 1H), 6.95-7.1 (m, 2H), 7.37 (d. 1H), 7.87 (d, 1H)

15 Example 1,19

Synthesis of 2,3-dimethyl-8-(2-(2-hydroxyethyl)-6-methvlbenzylamino}-imidazof!,2-
alpyridine-6-carboxamide '

L CH,
H.N -%\N%

2 Ny ey

I VR
\HQ‘-N’

NH

(
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2,3-dimethyl-8-(2-(2-(benzyloxy)ethyl)-6-methylbenzylamino)-imidazo( | ,2-a)pyridine-6-
carboxamide (0.13 g, 0.29 mmol), cyclohexene (! ml), Pd(OH) cat. (25 mg) were added
to ethanol (5 mi) and the mixture was refluxed overnight. An additional amount of
cyclohexene (1 ml) and Pd(OH), cat. (25 mg) were added and the mixiure was refluxed for
4 h. The solvent was evaporated under reduced pressure and the residue was purified by
column chromatography on silica gel using methylene chioride: methanol (9:1) as eluent.
Treating the residue with chloroform and filtration gave 0.1 g (99 %) of the title compound.

1H.NMR (400 MHz. CD;0OD): §2.29 (s, 3H), 2.40 (s, 3H). 2.42 (s, 3H), 2.54 (¢, 2H), 3.74
(t, 2H), 4.47 (s, 2H), 6.83 (d. LH), 711-7.20 (m, 3H), 8.12 (d. 1H)

Example 1.20

Synthesis of 8-(2-ethyl-6-methylbenzylamino)-N,N-bis(2-hydroxyethyl)-2,3-
dimethylimidazof 1,2-a[pyridine-6-carboxamide

(lj' CH,
HO
~TN N "
7 PN
! |
O l/ NH
H.C ‘

2 3-dimethyl-8-(2-ethyl-6-methylbenzylamino)-imidazo{1.2-a]pyridine-6-carboxylic acid
(0.3 g, 0.88 mmol) , o-Benzouiazol-1-y!l-N NN’ N'-Tetramethyluronium tetrafluoroborate
(TBTU)(0.3 g, 0.94 mmol) and diethanolamine (0.2 g, 1.9 mmol) in methylene chloride (10
mi).

The title compound were prepared according to Example 1.14 (Yield: 0.19 g, 50 %)
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|H-NMR (400 MHz,CDCl3): § 1.2 (t, 3H), 2.3 (s. 3H), 2.35 (s, 3H), 2.4 (s. 3H), 2.7 (q.

2H), 3.65 (bs, 4H), 3.9 (bs. 4H), 4.35 (d, 2H), 4.93 (bs, IH), 6.33 (s, LH), 7.0-7.2 (m, 3H),
7.7 (s, IH)

Example 1.21
Synthesis of 8-(2-ethyl-6-methylbenzylamino)-N-(2-hydroxyethyl)-N,2,3-
trimethylimidazo[1,2-a]pyridine-6-carboxamide

o

H
3
HO )J\/\ /
\/\N o N/:\
| i —CH,
CH, =Y

2.3-dimethyl-8-(2-ethyl-6-methylbenzylamino)-imidazo( 1,2-a)pyridine-6-carboxylic acid
(0.3 g, 0.88 mmol) , o-Benzotriazol-1-yl-N,N,N' N'-Tetramethyluronium tetrafiuoroborate
(TBTUX0.3 g, 0.94 mmol) and 2-{methylamino)ethanol (0.2 g, 2.66 mmoel) in methylene
chloride (10 ml).

The title compound were prepared according to Example 1.14 (Yield: 0.25 g, 71 %)
IH-NMR (600 MHz.CDCl3): 8 1.2 (t, 3H), 2.25 (s, 6H), 2.35 (s, 3H), 2.7 (g, 2H), 3.15 (s,
3). 3.65 (bs. 2H), 3.9 (bs, 2H), 4.35 (d, 2H), 5.0 (bs, 1H), 6.25 (bs, {H), 7.0-7.25 {m., 3H),
7.45 (bs, 1H)

Example 1.22

Synthesis of 2,3-dimethyl-8-(2-ethyl-6-methylbenzyloxy)-imidazof !, 2-a]pyridine-6-
carboxamide




WO 99/55706 PCT/SES9/00663

39

6-amino-3-(2-ethyl-6-methylbenzyloxy)nicotinamide (0.14 g, 0.49 mmol), 3-bromo-2-
butanone (0.075 g, 0.49 mmol) and sodium bicarbonate (0.1 g. 1.2 mmol) was added to
aceronitrile (3 mi) and was refluxed for 20 h. The solvent was evaporated under reduced
pressure and the residue was purified by column chromatography on silica gel using
methylene chloride: methanol (9:1) as eluent. Crystallization from acetonitrile gave 0,058 ¢
(35 %) of the title compound.

{H-NMR (300 MHz.DMSO-ds): 8 1.14 (t, 3H), 2.24 (s, 3H), 2.33 (s, 3H). 2.40 (s, 3H),
2.69 (g, 2H), 5.25 (s, 2H), 7.1-7.3 (m, 4H), 7.51 (bs. 1H), 8.08 (bs, 1 H), 8.42 (s, IH)

2. PREPARATION OF INTERMEDIATES
Example 2.1
Synthesis of methyl 6-amino-3-nitronicotinate

6-Chioro-5-nitronicotinoy! chloride {22.0 g, 0.1 mol) was cooled 1o +5°C. Methanol was
added dropwise during 30 min and the reaction mixture was stirred for 60 min. The
temperature was not allowed to raise over +10°C. Ammonium hydroxide (25%, 400 mi)
was added dropwise to the reaction mixture and the mixture was stirred at room
temperature for 20 h. The product was filtered off, washed with water and dried to give 9.0

g (45.9%) of the title compound.
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TH-NMR (300 MHz. CDCl5): § 3.95 (s, 3H), 6.3 (bs, 1H), 8.0 (bs, 1H), 8.95 (s. LH), 9.05
(s. 1H)

Example 2.2
Svnthesis of methyl 3,6-diaminonicotinate

Methyl 6-amino-5-nitronicotinzte (9.0 g, 46 mmol) and a small amount of P&/C cat. were
added 0 methanol (200 ml) and the mixture was hydrogenated at room temperature and
atmospheric pressure until the uptake of hydrogen ceased. Following filtration through

celite, the methanol was evaporated under reduced pressure to give the title compound, 7.0
2 (92%).

'H-NMR (300 MHz, CDCl3): § 3.3 (s. 2H). 3.9 (s, 3H), 4.75 (s, 2H), 7.45 (s, 1H), 8.35 (s,
LH)

Example 2.3
Synthesis of methyl 8-amino-2,3-dimethylimidazofl,2-a]pyridine-6-carboxylaze

Methyl 5.6-diaminonicotinate (0.9 g, 5.4 mmol) and 3-bromo-2-butanon (0.9 g, 6.0 mmol)
were added to acetonitril (30 ml) and refluxed for 24 h. Upon cooling some of the product
was filtered off as hydrobromide salt. 20 ml of the filtrate was evaporated under reduced
pressure and diethyl ether was added. More product was filtrated off as hydrobromide salt.
The salt was dissolved in methylene chloride and washed with a bicarbonate solution. The
prganic layer was separated, dried over N2,SO, and evaporaied under reduced pressure to

give 0.7 g (59%) of the desired compound.

'H-NMR (300 MHz, CDCly): 8 2.4 (s, 6H), 3.9 (s. 3H), 4.5 (s, 2H). 6.85 (s, 1H), 8.1 (s,
1H)
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Example 2.4

Synthesis of methyl 2.3-dimethyl-8-(2-ethyl-6-methylbenzylamino)-imidazo[1,2-a |pyridine-

6-carboxylate

Methyl 8-amino-2.3-dimethylimidazo(1,2-a]pyridine-6-carboxylate (0.7 g, 3.2 mmol). 2-
ethyl-6-methyibenzylchloride (0.54 g, 3.2 mmol), potassium carbonate (0.9 g, 6.4 mmotl)
and a cat. amount of potassium iodide were added to acetonitrile (20 ml) and were refluxed
for 6 h. Following filtration, the acetonitrile was evaporated under reduced pressure 1o give
an oil. The oily residue was solved in methylene chloride and washed with water, The
organic layer was separated. dried over Naxn30, and evaporated under reduced pressure to
give a solid. Purification by column chromatography on silica gel using methylene

chloride : ethylacetate (10 : 1) as eluent gave 0.42 g (38%) of the title compound.

IH-NMR (500 MHz, CDCl;): 8 1.15 (1, 3H), 2.35 (s, 3H), 2.4 (s, 3H), 2.43 (s, 3H), 2.75
(g, 2H), 4.0 (s, 3H), 4.25 (d. 2H), 4.9 (bs, [H). 6.8 (s,1H), 7.05-7.2 (m. 3H), 8.1 (s, 1H)

Example 2.5

Synthesis of 2,3-dimethyl-8-(2-ethyl-6-methylbenzylamino)-imidazof 1.2-a]pyridine-6-

carboxylic acid

Methy! 2,.3-dimethyl-8-(2-ethyl-6-methylbenzylamino)-imidazo[ 1,2-a]pyridine-6-
carboxylate (0.4 g, 1.1 mmol) was added to a mixture of 1,4-dioxane (6 mi) and 2 M NaOH
(6 ml) and was refluxed for 30 min. The dioxane was evaporated under reduced pressure
and the aqueous solution was made acidic by addition of 2 M HCL. The acidic agueous was
basified by the addition of a saturated bicarbonate solution and the solid that formed was

isolated by filtration to give 0.35 g (91%) of the title compound.
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'H-NMR (400 MHz. DMSO-dg): 8 1.15 (1, 3H), 2.2 (5. 3H), 2.35 (s, 6H), 2.7 (q. 2H), 4.35
(d, 2H), 4.65 (&, 1H), 6.8 (s, [H), 7.05-7.2 {m, 3H), 7.95 (s, LH)

Example 2.6
Synthesis of ethyl 8-amino-2,3-dimethylimidazof 1.2-a]pyridine-6-carboxylate

Ethyl 5,6-diaminonicounate (1.4 g, 7.7 mmol) and 3-bromo-2-butanon (1.16 g, 7.2 mmol)
were added to 1.2-dimethoxyethan (50 ml} and refluxed for 20 h. The solvent was
evaporated under reduced pressure and the residue was dissolved in methylene chloride.
The methylene chioride solution was washed with sanurated sodium bicarbonate and dried
(Na»SO,). The solvent was evaporated under reduced pressure and the residue was purified

by column chromatography on silica gel using methylene chloride : methanoi (10 : 1) as

eluent to give 0.3 g (17 %) of the title compound.

IH-NMR (300 MHz. CDCl3): 8 1.4 (t, 3H). 2.4 (s, 6H). 4.35 (q, 2H), 4.6 (s, 2K, 6.75 (s,
LH), 8.2 (s, LH)

Example 2.7

Synrhesi;f of ethyl 2,3-dimethyl-8-(2-ethyl-6-methylbenzylamino)-imidazo[1,2-a]pyridine-6-

carboxylate

Ethyl 8-amino-2,3-dimethylimidazo[ !,2-a)pyridine-6-carboxylate (0.7 g, 3.0 mmol), 2-
ethyl-6-methylbenzylchloride (0.5 g, 3.0 mmol), sodium carbonate (0.64 g, 6.0 mmol) and
a eat. amount of potassium iodide were added to acetone (50 m!) and were refluxed for 20
h. Following filtration, the acetone was evaporated under reduced pressure to give an otl.
The oily product was purified by column chromatography on silica gel using diethyl ether :

petroleum ether (1:1) as eluent to give 0.12 g (9%) of the title product.
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TH-NMR (500 MHz. CDCl3): § 1.25 (t, 3H), 1.5 {t, 3H), 2.35 (5. 3H), 2.42 (s, 3H), 2.44 (s,
3H). 2.75 (q, 2H), 4.45-4.5 (m, 4H), 4.9 (bs, 1H). 6.8 (s, |H), 7.05-7.2 (m, 3H), 8.1 (s, 1H)

Example 2.8
Synthesis of 6-amino-5-nitronicotinamide

A solution of 6-chloro-S-nitrbnicotinoyl chloride (38 g, 0.2 mol) in tetrahydrofuran (500 -
ml) was stirred at +5°C and ammonia was bubbled into the solution. After | h the reaction
mixture was allowed to warm to room temperature and ammonia was bubbled intwo the
sotution for additional 2.5 h. The reaction mixwre was stirred at room temperature for 20 h.
The solids were removed by filtration, washed thoroughly with water and were dried under

reduced pressure to give 18.5 g (51%) of the title compound.

IH-NMR (400 MHz, DMSO-dg): 8 7.4 (s, 1H), 8.05 (s. 1H), 8.3 (s, 2H), 8.8 (s, 2H)
Example 2.9

Synthesis of 3,6-diaminonicotinamide .

A suspension of 6-amino-S-nitronicotinamide (18 g, 99 mmot) and a cat. amount of Pd/C
in methanol (600 ml) and the mixture was hydrogenated at room temperature and
atmospheric pressure until the uptake of hydrogen ceased. Following filtration through

celite. the methanol was evaporated under reduced pressure to give the title compound,
14.5 g (96%).

IH-NMR (300 MHz, DMSO-dg): 8 5.0 (bs, 2H), 6.1 (bs, 2H). 6.9 (bs. 1H), 7.15 (s, LH).
7.55 (bs. 1H), 7.9 (s, 1H)

Example 2.10
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Svnthesis of 8-amino-2,3-dimethviimidazo(1,2-a[pyridine-6-carboxamide

5.6-Diaminonicotinamide (12.5 g, 82 mmol), 3-bromo-2-butanon (13.6. 90 mmol) and
acetonitrile (150 ml) were refluxad for 20 h. Additional 3-bromo-2-butancn (4.0 g, 26.5
mmot!) was added and the reaction mixture was refluxed for 5 h. Upon cooling the solids
were removed by filtration. The solids were added to methylene chloride (150 ml),
methanol (150 ml) and potassium carbonate (22 g, 160 mmol) and were stirred for 30 min.
The solids were removed by filtration and evaporation of the solvents under reduced
pressure gave an oily residue. Purification by column chromatography on silica gel eluting

with methyiene chioride : methanol (53:1) gave 3.3 g (20%) of the title compound.

'H-NMR (400 MHz. DM50-dg): § 2.25 (s. 3H), 2.35 (s, 3H), 5.6 (s, 2H). 6.65 (s, 1H),
7.15 (bs, 1H), 7.85 (bs, 1H), 8.05 (s, I H}

Example 2.11

Synthesis of ethyl 8-amino-6-(aminocarbonyl)-2-methylimidazof1,2-aJpyridine-3-

carboxylate

$.6-Diaminonicotinamide (2.0 g, 13.4 mmol), ethyl-2-chloroacetoacetate (2.38 g, 14.4
mmotl) and ethanol (40 ml) were refluxed for 20 h. The precipitate was isolated by filtration
and washed with ethanol and diethyl ether. The solids were suspended in water, basified
with a sodium hydroxide solution and isoiated by filtration. Washing the solids with water

and diethyl ether gave 0.42 g (12%) of the desired product.

IH-NMR (500 MHz, DMSO-dg): § 1.4 (t, 3H), 2.6 (s, 3H), 4.35 (g, 2H). 5.95 (bs, 2H), 6.9
(s, LH), 7.35 (bs, LH), 8.0 (bs, 1H). 9.0 (s. 1H)

Example 2.12
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Synthesis of ethyl 6-{aminocarbonyl)-8-(2-ethyl-6-methylbenzylamino)-2-

methylimidazo(1,2-a]pyridine-3:carboxylate

Ethyl 8-amino-6-(aminocarbonyl)-2-methylimidazo(1,2-a]pyridine-3-carboxylate (0.41 g,
1.6 mmol), 2-ethyl-6-methylbenzylchloride, sodium.carbonate ( 0.7 g. 6.6 mmol), sodium
todide (0.15 g, 1.0 mmoD) and acetone (20 ml) were refluxed for 44 h. Methylene chloride
was added and the solids were removed by filtration. The filtrate was evaporated under
reduced pressure and purification of the residue by column chromatography on silica gel
ejuting with methylene chloride : methanol (100 : 4) gave 0.35 g (56%) of the title

compound.

'H-NMR (300 MHz, CDCl3): 8 1.25 (1, 3H), 1.45 (1, 3H). 2.35 (s, 3H), 3.65 (s. 3H), 2.7 (q.
2H), 4.4-4.45 (m, 4H), 5.0 (t, 1H), 6.95 (s, L1H), 7.0-7.2 (m. 3H), 9.2 (s, 1H)

Example 2.13

Synthesis of 8-amino-2-methylimidazofl,2-a]pyridine-6-carboxamide mesylate

5.6-diaminonicounamide (10 g, 66 mmol), chloroacetone (6.1 g, 66 mmol) and sodium
bicarbonate (11.2 g, 132 mmol) were added to dimethylformamide (200 ml) and the
mixture was stirred for 72 h. at room temperature. Most of the solvent was evaporated
under reduced pressure and methanesulfonic acid (6 g, 63 mmol) was added. More solvent
was evaporated under reduced pressure and ethanol was added to the residue. Upon
warming the mixture to 60 °C. the product crysstallized as salt and was filtred off to give 6
g (32 %) of the title compound.

LH-NMR (400 MHz.CDCl3): 8 2.3 (s, 6H). 7.25 (s,1H), 7.4 (s, LH). 7.6 (s, 1H), 7.75
(s.1H), 7.85 (s,LH), 7.9 (s, LH), 8.15 (s,1H), 8.6 (s,1H)

Example 2.14

Synthesis of 1-bromo-2-isopropyl-6-methylbenzene




30

9/04663
WO 99/55706 PCT/SE?Y

46

2-isopropyl-6-methylanilin (14.9 g, 0.1 mol) was solved in conc hydrobromic acid (40 ml)
and the mixture was cooled to 5 °C. Sodium nitrite (7.0 g, 0.1 mol) in water {15 ml) was
added so that the temperature was below 10 °C. A solution of copper(D)bromide in conc
hydrobromic acid (10 mi) was added to the reaction mixture and the temperature was
allowed to raise to room temperature. The mixwure was stirred for Lh. at room temperature
and 30 min at 40 °C Hexane was added and the organic layer was separated and evaporated
under reduced pressure. Purification by column chromatography on silica gel using hexane
as eluent gave 6.9 g (32 %) of the utle compound as an oil.

lH-NMR (300 MHz,CDCl3): § 1.23 (d. 6H), 2.43 (s. 3H), 3.4-3.35 (m, 1H), 7.05-7.2 (m,
3H)

Example 2.15

Synthesis of 2-isopropyl-6-methylbenzaldehyd

To a solution of 1-bromo-2-isopropyl-6-methylbenzene (6.9 g, 32.4 mmol) in diethyl ether
(50 ml) was added magnesium turnings (0.9 g, 37 mmol) and the mixture was refluxed in
nitrogen atmosghere until the reaction was started and was then stirred overnight at room
temperature. Dimethylformamide (4 ml) was added dropwise during 10 min. and the
mixture was stirred for 30 min. Saturated ammmoniumchloride solution (30 ml) was
added and the mixture was stirred for Lh. The organic layer was separated, filtrated and
evaporated under reduced pressure. Purification by column chromatography on silica gel
using hexane:methylence chlonde (3:2) as eluent gave 1.75 g (33 %) of the title compound .

IH-NMR (500 MHz,CDCl3): & 1.25 (d, 6H), 2.55 (s, 3H), 3.7-3.8 (m, | H), 7.1-74 (m,
3H), 10.65 (s, LH)

Example 2.16

Synthesis of 2-isopropyl-6-methylbenzylalcoho!
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To a solution of 2-isopropyl-6-methylbenzaldehyd (1.75 g, 10.8 mmol) in methanol (15 mi)
was added sodium borohydride (0.35 g. 9.5 mmol) and the mixture was stirred | h. at room
temperature. The soivent was evaporated under reduced pressure and to the residue was
added hexane and water. The organic laver was separated and evaporated under reduced
pressure to give 1.73 g (98 %) of the title compound as an oil.

IH-NMR (500 MHz.CDCl3): 8 1.25 (d, 6H), 2.45 (s. 3H). 3.3-3.4 (m, [H), 4.8 (s, 2H),
7.05- 7.2 (m, 3H)

Example 2.17

Synthesis of 2-isopropyl-6-methylbenzylchloride

To a solution of 2-isopropyi-6-methylbenzylalcohol (1.7 g, 10.4 mmol) in methylene
chloride (20 ml) was added thionyl chioride (1.7 g, 14 mmol) and the reaction was stirred
for | h. at room temperaturs. The solvent was evaporated under reduced pressure and the
residue was filrated through silica gel using methylenechloride as eluent. The solvent was
evaporated under reduced pressure to give 1.83 g (96 %) of the title compound as an oil.

|H-NMR (500 MHz.CDCl3): 3 1.25 (d, 6H), 2.45 (s, 3H), 3.25-3.35 (m, 1H), 4.75 (s, 2H),
7.05-7.25 (m, 3H)

Example 2,18

Synthesis of 2-bromo-6-methyibenzylbromide

A mixture of 3-bromo-o-xylene (15 g, 81 mmol), N-bromo succinimid (15.1 g, 85.1
mmol), dibenzoylperoxid (0.65 g) and tetrachloromethane (150 ml) was refluxed for 5
hours. After filtration the filtrate was washed with sodium hydrogensulfite and water.The
organic layer was dried over sodium sulfate and evaporated in vacuo. Chromatography
(Si07) (petroleum ether: ethyl acetate, 100:4) gave a 16.8 g fraction of a mixture

containing 45 % of the title compound. This mixture was used without further purification.
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IH-NMR (300 MHz.CDCl3): 8 25 (s. 3H), 4.65 (s, 2H), 7.05-7.45 (m. 3H)

Example 2.19

Svnthesis of 2-(2-bromo-3-methviphenyijacetonitril

2-bromo- {-(bromomethy[)-3-methylbenzene (15 g, 0.057 mmol) and potassium cyanide
(9.6 g, 0.148 mol) were added to dimethylformamide (75 ml) and stirred at 90°C
overnight. The solvent was evaporated under reduced pressure and the residue partitioned
between water (150 ml) and methylene chloride. The aqueous layer was extracted twice
with methylene chloride. the organic extracts was separated. washed twice with water and
was evaporated under reduced pressure. Purification of the residue by column

chromatography on silica gel using heptane:methylene chioride (3:7) as eluent gave 8.0 g
(67 %) of the title compound.

TH-NMR (500 MHz,CDCl3): 6 2.44 (s. 3H), 3.86 (s, 2H), 7.22-7.37 (m, 3H)
Example 2.20

Syrithesis of 2-(2-bromo-3-methylphenyllacetic acid

2-(2-bromo-3-methyiphenyl)acetonitril (8.0 g, 0.038 mol) was added to a mixture of water
(60 mi) and sulfuric acid (50 ml) and the mixture was refluxed overnight. After cooling to
room tcrﬂperature water (200 ml) was added and the mixture was extracted twice with
methylene chloride. The methylene chloride extracts were combined, washed twice with
water, dried and evaporated under reduced pressure to give 7.9 g (90.8 %) of the title
compound.

{H-NMR (400 MHz.CDCl3): § 2.42 (s, 3H), 3.86 (s, 2H), 7.09-7.18 (m, 3H)
Example 2.21

Synrhesis of ethyl 2-(2-bromo-3-methylphenyl)acetate
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2-(2-bromo-3-methylphenyl)acetic acid (7.9 g, 0.034 mol) and sulfuric acid (0.1ml) were
added to ethanol (25 mi) and the mixwmre was refluxed ovemight. The solvent was
evaporated and to the residue was added saturated sodium carbonate. The aqueous solution
was extracted twice with diethyl ether, the organic extracts wers combiened, washed twice

with water, dried and evaporated under reduced pressure to give the desired product as an
oil. (8.5 g,97.7%).

'H-NMR (400 MHz.CDCl3): & 1.24 (t, 3H), 2.40 (s, 3H), 3.78 (s. 3H), 4.16 (q.2H), 7.06-
7.14 (m, 3H)

Example 2.22

Synthesis of 2-(2-bromo-3-methylphenvi)-1-ethanol

LiAlH4 (3.1 g, 0.083 mol) was suspended in dry tetrahydrofuran (100 mi) in argon
atmosphere. Ethyl 2-(2-bromo-3-methylphenyl)acetate (8.5 g, 0.033 mol) solved in dry
tetrahydrofuran (50 ml) was added and the mixmre was stirred at room temnperature for 4 h.
The mixmure was cooled on ice and 3.1 ml of water was added dropwise, followed by 3.1
ml of 15% sodium hydroxide and then 9.3 ml of water. After 15 h. the solids were removed
by filtration and washed thoroughly with tetrahydrofuran. The filtrate was removed under
reduced pressure. Purification of the residue by filtraung through silica gel using

methylene chioride : methanol (9:1) as eluent gave 7.0 g (98.6 %) of the title compound as
an oil.

'H-NMR (400 MHz,CDCla):  2.39 (s, 3H), 3.00 (¢, 2H), 3.81 (t. 2H), 7.04-7.10 (m. 3H)

Example 2.23

Synthesis of benzyl 2-bromo-3-methylphenethyl ether

Sodium hydride (50 % in oil) (1.7 g, 0.036 mol) was suspended in dry tetrahydrofuran (75
ml) in argon atmosphere. 2-(2-bromo-3-methylphenyl)-1-ethancl (7.0 g, 0.033 mol) solved
in tetrahydrofuran (25 ml) was added dropwise during 30 min at room temperature. Benzyl
bromide (6.2 g, 0.036 mol) was added and the reaction mixture was stirred at room
tcrﬁpcramrc over night. Water (1.0 ml) was added carefully and the solvent was evaporated
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under reduced pressure. The residue was partitioned between water and diethyl ether and
the water layer was extracted twice with diethy! ether. The ether extracts were combined,
washed twice with water, and evaporated under reduced pressure. Purification of the
residue by column chromatography on silica ge!l using heptane:methylene chloride (7:3) as
eluent gave 7.5 g (74.3 %) of the title compound.

IH-NMR (400 MHz,CDCl3): § 2.38 (s, 3H), 3.10 (1, 2H), 3.69 (t. 2H), 4.51 (s, 2H), 7.04-
7.08 (m, 3H), 7.21-7.30 (m, SH)

Example 2.24

Svnthesis of 2-[2-(benzyloxy)ethyl]-6-methylbenzaldehyde

To a solution of benzyl 2-bromao-3-methyiphenethyl ether (3.2 g, 0.0105 mol) in dry
tetrahydrofuran in a nicogen atmosphere at -65 °C was added tert-butyllithium (1.7 M in
pentane)(10.5 ml, 0.018 mol) and the mixture was stirred at -20 °C for 30 min.
Dimethylformamide (1.5 g, 0.021 mol) was added dropwise at -65 °C and the mixture was
stirred at -20 °C for 30 min and at room temperature for | h. To the solution was water
added carefully and 2M HCI to make it acidic and the mixture was stirred for 30 min. To
the mixture was added diethyl ether (50 ml), the organic layer was separated, washed with
saturated sodium carbonate and water. The organic layer was separated, dried and
evaporated under reduced pressure. Purification of the residue by column chromatography

on silica gel using heptane:methylene chloride (2:8) as eluent gave 1.0 g (38.5 %) of the
title compound.

LH-NMR (300 MHz,CDCl3): 8 2.55 (s, 3H), 3.23 (1, 2H), 3.66 (t, 2H), 4.46 (s, 2H), 7.05-
731 (m, 8H), 10.54 (s, IH)

Example 2.25

Synthesis of 8-((2-{2-(benzyloxy)ethyl]-6-methylbenzyl)amino)-2,3-dimethytimidazof{1,2-
ajpyridine-6-carboxamide

To a solution of 8-Amine-2,3-dimethylimidazo[1,2-a)pyridine-6-carboxamide mesylate 1.4
g (0.0038 mol) in methanol (20 ml} in a nitrogen atmosphere was added zinc chloride (1.0
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g, 0.0039 mol) solved in methanol(i0 m!} and the mixwure was stirred for 30 min. To the
mixture were added 2-[2-(benzyloxy)ethyl]-6-methylbenzaldehyde (1.0 g, 0.0039 mol) and
sodium cyano borohydride (0.48 g, 0.0076 mol) and the mixwre was refluxed overight.
The reation mixture was cooled to room temperature, tricthylamine (4 ml) was added, the
mixture was stirred for 30 min. and the solvent was evaporated under reduced pressure.
The residue was purified by column chromatography on sitica gel using methylene
chloride:methanol (9:1) as eluent. The residue was solved in diethyl ether. treated with
diethyl ether/HC] and the precipitated product as HCI salt was filtered off . The salt was
soloved in methylene chloride and washed with saturated sodium carbonate. The organic
tayer was separated. washed with water, dried and evaporated under reduced pressure
give 0.13 g (7.7 g) of the title compound.

IH-NMR (300 MHz.CDCl3): § 231 (s, 3H). 2.33 (s, 3H). 2.34 (s, 3H), 2.98 (¢, 2H). 3.66
(t, 2H), 4.37 (d. 2H). 4.46 (s, 2H). 5.02 (bs. 1H), 6.29 (bs, 2H). 6.47 (s, I H), 7.03-7.26 (m.
8H), 7.91 (s, 1H)

Example 2.26
Synthesis of 2-ethyl-6-methylbenzyl 5-(2-ethyl-6-methylbenzyloxy)-6-nitronicotinate

5-hydroxy-6-nitronicotinic acid (! g, 5 mmol), 2-ethy!-6-methyibenzylchlonide (1.85 g, !1
mmol), N,N-diisopropyiamine (.75 g, 14 mmol) and tetrabutylammonium iodide (0.1 g)
was added to acetonitrile (10 ml) and was refluxed for 3 h. The solvent was evaporated
under reduced pressure and the residue was solved in methylene chloride and washed with
water. The organic layer was separated , dried and evaporated under reduced pressure.
Burification of the residue by column chromatograhy on silica gel using n-
hexane:methylene chloride (1:1) as eluent gave 0.7 g (29 %) of the title compound.

[H-NMR (300 MHz,CDCly): 5 1.2 (¢, 3H), 1.25 (t. 3H), 2.35 (s, 3H), 245 (5, 3H). 2.7 (q.
2H), 2.8 (q. 2H), 5.25 (s, 2H), 5.55 (s, 2H). 7.05-7.3 (m. 6H). 8.2 (s, 1H), 8.65 (s, 1H)

Example 2.27

Synthesis of 6-amino-5-(2-ethyl-6-methylbenzyloxy)nicotinamide
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2-ethyl-6-methylbenzyl 3-(2-ethyl-6-methylbenzyloxy)-6-nitronicotinate (0.7 g, 2 mmol)
was added to a solution of ammonia in methanol (5-10 %)(40 m!) and the mixture was
stirred at 35 °C for 96 h. The solvent was evaporated under reduced pressure. Purification
of the residue twice by column chromatography on silica gel using ethylacetats:methylene
chloride (1:1) and methanol:methylene chloride (1:9) as eluent gave 0.14 g (31 %) of the
title compound.

IH-NMR (500 MHz,CDCl3): 8 1.21 (t. 3H), 1.87 (s, 2H), 2,37 (s, 3H), 2.72 (q, 2H), 5.1
(s, 2H), 5.99 (bs, 2H). 7.1-7.3 (m, 3H). 7.67 (d, 1H), 8.06 (d. 1H) |

BIOLOGICAL TESTS
{. In vitro experiments

Actd secretion inhibition in isolated rabbir gasiric glands

Inhibiting effect on acid secretion in vitre in isolated rabbit gastric glands was measured as

described by Berglindh et al. (1976) Acta Physiol. Scand. 97, 401-414.

Determination of H* K*-ATPase activiry

Membrane vesicles (2.5 to 5 pyg) were incubated for !5 min at +37°C in |8 mM Pipes/Tns
buffer pH 7.4 containing 2 mM MgCl,, 10 mM KCl and 2 mM ATP. The ATPase activity

was estimated as release of inorganic phosphate from ATP, as described by LeBel et al.
(1978) Anal. Biochem. 85, 86-89.

2. In vivo experiments
Inhibiring effect on acid secretion in female rats

Female rats of the Spraguc-Dawly strain are used. They are equipped with cannulated

fistulae in the stomach (lumen) and the upper part of the duodenum, for collection of
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gastric secretions and administration of test substances, respectively. A recovery period of

14 days after surgery is allowed before testing commenced.

Before secretory tests, the animals are deprived of food but not water for 20 h. The stomach
is repeatedly washed through the gastric cannula with tap water (+37°C), and 6 ml Ringer-
Glucose given subcutaneously. Acid secretion is stirnulated with infusion during 2.5-4 h
(1.2 ml/h. subcutaneously} of pentagastrin and cacbachol (20 and 110 nmol/kg-h,
respectively), during which time gastric secretions are collected in 30-min fractions. Test
substances or vehicle are given either at 60 min after starting the stimuiation (intravenous
and intraduodenal dosing, ! ml/kg), or 2 h before starting the stimulation (oral dosing, 5
ml/kg, gastric cannula closed). The time interval between dosing and stimulation may be
increased in order to study the duration of action. Gastric juice samples are titrated to pH

7.0 with NaOH, 0.1 M, and acid output calculated as the product of titrant volume and

concentralion.

Further calculations are based on group mean.responses from 4-6 rats. In the case of
administration during stimulation: the acid output during the periods after administration of
test substance or vehicle are expressed as fractional responses, seuing the acid output in the
30-min period preceding administration to 1.0. Percentage inhibition is calculated from the
fractional responses elicited by test comﬁound and vehicle. In the case of administration

before stimulation; percentage inhibition is calculated directly from acid output recorded

after test compound and vehicle.
Bioavailability in rat

Adult rats of the Sprague-Dawley strain are used. One to three days prior to the
experiments all rats are prepared by cannulation of the left carotid artery under anaesthesia.
The rats used for intravenous experiments are also cannulated in the jugular vein (Popovic

(1960) 3. Appl. Physiol. 15. 727-728}. The cannulas are exteriorized at the nape of the

neck.
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Blood samples (0.1 - 0.4 g) are drawn repeatedly from the carotid artery at intervals up to

5.5 hours after given dose. The sampies are frozen until analysis of the test compound.

Bioavailability is assessed by calcuiating the quotient between the area under blood/plasma
concentration (AUC) curve following (i} intraduodenal (i.d.) or oral (p.0.) administration

and (ii) intravenous (i.v.) administration from the rat or the dog, respectively.

The area under the blood concentration vs, time curve, AUC, is determined by the
log/linear trapezoidal rule and extrapolated to infinity by dividing the last determined blood
concentration by the elimination rate constant in the terminal phase. The systemic
bicavalability (F%) following intraduodenal or oral administration is calculated as

F(%) = (AUC (p.o. ori.d.) /AUC {i.v.) ) x 100,
Inhibition of gastric acid secretion and bioavailabiliry in the conscious dog.

Labrador retriever or Harrier dogs of either sex are used. They are equipped with a
duodenal fistula for the admintstration of test compounds or vehicle and a cannulated

gastric fiswla or 2 Heidenhaim-pouch for the collection of gastric secretion.

Before secretory tests the animals are fasted for about 18 h but water is freely allowed.
Gastric acid secretion is stimulated for up to 6.5 h infusion of histamine dihydrochloride
(12 mi/h) at a dose producing about 80% of the individual maximal secretory response, and
gastric juice collected in consecutive 30-min fractions. Test substance or vehicle is given
orally, i.d. or i.v,, 1 or 1.5 h after starting the histamine infusion, in a volume of 0.5 mi/kg
body weight. In the case of oral administration, it should be pointed out that the test

compound is administered to the acid secreting main stomach of the Heidenham-pouch

dog.

The acidity of the gastric juice samples are determined by titration to pH 7.0, and the acid
output calcufated. The acid output in the collection periods after administration of test

substance or vehicle are expressed as fractional responses, setting the acid output in the
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fraction preceding administration to 1.0. Percentage inhibition is calcuiated from fractional

responses elicited by test compound and vehicle.

Blood samples for the analysis of test compound concentration in plasma are taken at
intervals up to 4 h after dosing. Plasma is separated and frozen within 30 mun after
cotlection and later analyzed. The systemic bioavailability (F%) after oral or i.d.

administration is calculated as described above in the rat model.
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CLAIMS

R
\N 2 N N\
L R?
R A

l. A compound of the formula [

0 "

or a pharmaceutically acceptable salt thereof, wherein

R'is
{a) H,
(b) CHa3, or
(c) CH,0H;
2
R is
(a) CH4
(b) CH.CH3

R’is () H
{b) C-Cg alkyl,
(¢) hydroxylated C[-Cg alkyl
(d) halogen

R%is
{a) H,
(b) Cy-Cg alkyl,
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3.

57

(c} hydroxylated C,-Cg alkyl, or
(d) halogen:

R is
(a) H, or
(b) halogen:

Rﬁ. R7 are the same or different
(a) H,
(b) Cy-Cg alkyl;
(¢) hydroxylated C)-Cg alkyl
(d) C|-Cg alkoxy-substimted C}-Cgq alkyl

Xis
(a) NH, or
{b) Q.

A compound according to claim | wherein R? is CH; or CH,OH: R2, R? and R*
independently are CHy or CH,CHj: and RS is H, Br, Cl, or F.

The compound according to claim | or 2 being

2.3-dimethyl-8-(2-ethyl-6-methylbenzylamino)-N-propyl-imidazo{ 1,2 -a]pyridine-6-
carboxarmude,

8-(2-ethyl-6-methylbenzylamino)-3-hydroxymethyl-2methylimidazo[1,2-ajpyridine-
6-carboxamide,

2 3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[ | ,2-a]pyridine-
6-carboxamide,

2 3-dimethyl-8-(2-ethyl-6-methylbenzylamino)-imidazo(1,2-a]pyridine-6-
carboxamide,

8-(2-ethyl-6-methylbenzylamino)-N,2,3-trimethylimidazof 1,2-a]pyridine-6-

carboxamide,
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8-(2-ethyl-6-methylbenzytamino)-N.N,2,3-tetramethylimidazo[ [,2-a]pyridine-6-
carboxamide, '-

2,3-dimethyl-8-(2.6-dimethylbenzyl-amino)-imidazo( | ,2-a]pyridine-6-carboxamide,

N-{2-(dimethylamine}-2-oxoethyl}-8-(2-ethyl-6-methyibenzylamino)-N 2,3-
trimethylimidazo[1,2-a]pyridine-6-carboxamide

2,3-dimethyl-8-(2-ethyl-4-fluoro-6-methylbenzylamino)-imidazo{1,2-ajpyridine-6-
carboxamide mesylate, ”

2.3-dimethyl-8-(2-methylbenzylamino)-imidazo(1,2-2}pyridine-6-carboxamide,

2,3-dimethyl-8-(2.6-dimethyl-4-fluoro-benzylamino)-imidazo( | .2-ajpyridine-6-
carboxamude mesylate,

2,3-dimethyl-8-(2-methyl-6-isopropylbenzylamine)-imidazo(1,2-a]pyridine-6-
carboxamide mesylate,

2,3-dimethyl-8-(2,6-diethyl-benzylamino)-imidazof{ | .2-a]pyridine-6-carboxamide,

2,3-dimethyi-8-(2-ethylbenzylamino)-imidazo(1.2-ajpyridine-6-carboxamide,

2,3 dimethyi-8-(2-ethyi-6-methyl-benzylamino)-N-hydroxyethyl-imidazo{1,2-
a}pyridine-6-carboxarnide, '

N-(2,3-dihydroxypropyl)-2.3 dimethy!-8-(2-ethyl-6-methylbenzylamino)-{1,2-
a]pyridine-6-carboxamide,

2.3 dimethyl-8-(2-ethyl-6-methyl-benzylamino)-N-{2-methoxyethyl)-imidazo[1.2-
alpyridine-6-carboxarnide,

2-methyl-8-(2-ethyl-6-methylbenzylamino)-imidazo[,2-a]pyridine-6-carboxamide,

2.3-dimethyl-8-(2-bromo-6-methylbenzylamino)-imidazo(1,2-a}pyridine-6-
carboxarnide,

2.3-dimethyl-8-(2-(2-hydroxyethyl)-6-methylbenzylamino)-imidazof},2-a}pyridine-
6-carboxamide,

8~(2-ethyl-6-methylbenzylamino)-N N-bis(2-hydroxyethyl)-2.3-dimethylimidazo(1.2-
a}pyridine-ﬁ-carboxamidé.

8-(2-ethyl-6-methylbenzylamino)-N-(2-hydroxyethyl)-N,2,3-trimethylimidazo{ 1,2-
a)pyridine-6-carboxamide,

2,3-dimethyl-8-(2-ethyl-6-methylbenzyloxy)-imidazo[1.2-a]pyridine-6-carboxamide
or
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a pharmaceutically acceptable sait thereof.

. The compound according to claim 1 or 2 being;

8-(2-ethyl-6-methylbenzylamino)-3-hydroxymethyl-2-methylimidazo[ 1,2-a)pyridine-
6-carboxamide, '

2.3-dimethyl-8-(2.6-dimethylbenzylamino)-N-hydroxyethyl-imidazo{1,2-a)pyridine-
6-carboxamide,

2,3-dimethyl-8-(2-ethy!-6-methylbenzylamino)-imidazo{ 1.2-a]pyridine-6-
carboxarmide,

B-(2-ethyl-6-methylbenzylamino)-N,2,3-trimethylimidazo( | .2-a]pyndine-6-
carboxamide,

2.3-dimethyl-8-(2,6-dimethylbenzylamino)-imidazof 1 ,2-a]pyridine-6-carboxamide,

2,3-dimethyl-8-(2-ethyl-4-fluoro-6-methylbenzylamino)-imidazo{1,2-a]pyridine-6-
carboxamide,

2,3-dimethyl-8-(2,6-dimethyl-4-fluoro-benzylamino)-imidazo(1,2-a}pyridine-6-
carboxamide, |

2.3-dimethyl-8-(2.6-diethylbenzylamino)-imidazo( 1,2-a}pyridine-6-carboxamide,

2,3 dimethy!-8-(2-ethyl-6-methylbenzylamino)-N-hydroxyethyl-imidazo[1,2-
a]pyridine-G-carboxamide,

2.3 dimethyl-8-(2-ethyl-6-methylbenzylamino)-N-(2-methoxyethy!)-imidazo[1.2-
a)pyridine-6-carboxamide,
or

a pharmaceutically acceptable salt thereof,

. A compound according to any of claims 1-4as a hydrochloride or mesylate salt.

. Products containing at least one compound according to any of claims -4 and at least

one anumicrobial agent as a combined preparation for simultaneous, separate or

sequential use in the pravention or treatment of pastrointestinal inflammatory diseases.
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7. Products containing at least one compound according to any of claims -4 and at least
one proton pump inhibitor as a combined preparation for simultaneous, separate or

sequential use in the prevention or treatment of gastrointestinal inflammatory diseases.

L

8. A process for the preparation of a compound according to any one of claims | to 5,

wherein X is NH, comprising

(a) reacting a compound of the Formula II

/
rd

ci

\

Ci

=

1Ix

wherein R® and R7 arc as defined in claim 1. in an inert solvent, to a compound of the

Formulia IV,
0
RB
SN SN
Lo
Ci
Nb
~N>
O' O

v
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(b} reacting 2 compound of the Formula IV wherein R6 and R7 are as defined in claim

[, with ammonia in an inert solvent to a compound of the Formuia V

(0]

N

Dz
-5

’ s
N
N

O' @]

(c) reducing a compound of the Formula V wherein RS and R7 are as defined in claim

| in an inert solvent under standard conditions to a compound of the Formula VI

o]
]8
\T l =N
&
= NH,
NH, VI

(d) reacting a compound of the Formula VI wherein R6 and R7 are as defined in claim

1 with a compound of Formula VII

O
]
2* -~ A
R TH
Z vl

wherein R? is as defined in claim 1, Z is a leaving group and RY represent H. CHj or

an ester group, n an inert solvent with or without a base to a compound of the Formula
VIII
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VI

(e) reacting a compound of the Formula VIII wherein RS, R7 and R2 are as defined in

claim 1, and R? is H, CH; or an ester group with a compound of Formula [X

R X

wherein R3, R?, and RS are as defined in claim 1. and Y is a leaving group in an inert

solvent with or without a base, to 2 compound of the Formula X

O ]
RAL

=

i 1 s

7
R NG
NH

Rl R
-3
R X

(f) reducing a compound of Formula X wherein R is an ester group in an inert

solvent to a compound of the Formula I wherein R! is CH,OH and X is NH.
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A process for the preparation of a compound according to any one of claims 1 to 5,

wherein X is NH and R' is H or CHj, comprising

(a) reacting a compound of the Formula [T

¢l N

with an alcohof compound of the general formuia R10-OH. wherein R10 is an ailky}

group under standard conditions, to a compound of the Formula XI

> X1

(b) reacting a compound of the Formula XI wherein R0 is an alkyl group, with
ammonia in an inert solvent under standard conditions to 2 compound of the Formula
XI
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X1

(c) reducing a compound of the Formula XII whersin R!0 is an alkyl group in an inert

solvent under standard conditions 10 a compound of the Formula XIII

Rm
™~ XN

==

NR,

NH, X

(d) reacting 2 compound of the Formula XIIT wherein R0 is an alkyl group with a

compound of Formula XIV

wherein R? is as defined in claim 1, Z is a leaving group and R!! represent H or CH;,

in an inert soivent with or without a base (o a compound of the Formula XV

Q R”
R
~
o NN 2
N
NH, XV
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(e} reacting 2 compound of the Formula XV wherein R0 is an alkyl group, R? are as

defined in claim | and R!! is H or CH3 with a compound of Formuia IX

X

wherein R3, R4, and R7 are as defined in claim 1 and Y is a leaving group in an inert

solvent with or withour 2 base to a compound of the Formulza X VI

O P
R10
~
s} =" "N N\ o2
\‘ \N
NH
R3 R®
R

XVI

(f) reacting a compound of Formula XVI wherein R2, R3, R4 and RS are as defined in

~ claim 1, R10 is an alky! group and R!! is H or CHj; with 2 compound of Formula 11
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wherein RS and R7 are as defined in claim I, under standard conditions. to a compound

of Formula I wherein R! is H or CH; and X is NH.

10. A process for the preparation of a compound according to any one of claims 1 to 5

5 comprising

{a) treating a compound of Formula XVII

O H‘
Rm\
v
0 NNt
S ""'N
X
4
A XVI

wherein R!, R2, R3, R4, RS and X are as defined in claim 1 and R19 is an alkyl group.

with acid or base under standard conditions to a compound of Formula XVIII

O R
HO =~ N \ o2
NP\
X
= R?
rY
R XVIII
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(b) reacting a compound of Formula XVIII wherein R}, R2, R3, R4, R3 and X is

defined in claim 1 with a compound of Formula ITI

wherein RS and R7 are as defined in claim 1, in the presence of a coupling reagent in

an inert solvent under standard conditions, to a compound of Formula L.
A compound according to any one of claims 1 to 5 for use in therapy.

A pharmaceutical formulation containing a compound according to any one of claims |

to 5 as active ingredient in combination with a pharmaceutically acceptable diluent or

carrier.

. Use of a compound according to any one of claims 1 to 5 for the manufacture of 2

medicament for the inhibition of gastric acid secretion.

Use of a compound according to any one of claims 1 to 5 for the manufacture of a

medicament for the treatment of gastrointestinal inflammatory diseases.

Use of a compound according to any one of claims 1 to 5 the manufacture of a
medicament for the treatment or prophylaxis of conditions involving infection by
Helicobacter pylori of human gastric mucosa, wherein the said salt is adapted to be

administered in combination with at least one antimicrobial agent.

A method for inhibiting gastric acid secretion which comprises administering to 2
mammal, including man, in need of such inhibition an effective amount of a

compound according 10 any one of claims 1 to 5.
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15
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A method for the treatment of gastrointestinal inflammatory diseases which comprises
administering to a mammal, including man, in need of such treatment an effective

amount of a compound according to any one of claims | to 5.

. A method for the treatment or prophylaxis of conditions involving infection by

Helicobacter pylori of human gastric mucosa, which comprises administering to a
mammal. including humans, in need of such wreatment an effective amount of a

compound as ¢laimed in any one of claims 1 to 5. wherein the said salt is administered

in combination with at least one antimicrobial agent.

A pharmaceutical formulation for use in the inhibition of gastric acid secretion wherein

the active ingredient is a compound according to any one of claims | to 5.

A pharmaceutical formulation for use in the reatment of gastrointestinal inflammatory

diseases wherein the active ingredient is a compound according to any one of claims !

to o.

. A pharmaceutical formufation for use in the treatment or prophylaxis of conditions

involving infection by Helicobacter pylori of human gastric mucosa, wherein the
acuve ingredient is a compound according to any one of claims 1 to 5 in combination

for simultaneous, separate or sequential use or together with at least one antimicrobial

agent.

. A compound of the formula VIII

RB
N /N\ a2
T

R . "‘-N

NH,

VTIL
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wherein R2, R® and R7 are as defined in claim |, and R is H, CHj or an ester group,

23. A compound of the formula X

Q &
RG
\N = N N
o i
=
X N
NH
Al R®
5 2}

X
wherein RZ, R3, R%, R, R6 and R7 are as defined in claim I, and R? is an ester group.

24. A compound of the formula XV

O R”
Hﬂ)
~o ZINN
Rz
e
x N
NH,

Xv

wherein R? is as defined in claim 1, R19 s an alkyl group and Ri! is H or CHj.
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25. A compound of the formula XVI

O /Y
R
s =" N/\g_ﬂ2
T ."“N
NH
RY R

R’ XVI

wherein R2, R3, R4 and R are as defined in claim 1, R0 is an alkyl group and R} is
Hor CHj.

26. A compound of the formula

R1

HO = N/\S_‘Hz
\ ——

Xvil

wherein R!, R2, R3, R4 R5 and X are as defined in claim 1.
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O
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(a)H »
(b)CH;, &
(¢)CH,OH

(a)CHj,
(b)CH,CH;,
R*Z
(a)H,
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O ¥
R‘Z
(2)H ,
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Rl

N

-1 -
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(A& #;
R°Z

(@H, &

(b) & *;

R®, R7 2 A9 F SR Fl 84

(a)H,

(0)Cy-Ce B,

(©FFAH C-Co bk,

(d)C1-Co B BB 8 C,-Co Bt
X =

(aNH, =

(b)O.

2. BIERAEK 16944, A ¥ R'AZ CH & CH,OH; R,
RiFe RY3& 235 CH; X CH,CH;; R°Z£H. Br. CI&F.

3, MBERAER 1R 2OHEIREBFETRESHER
2,3-=F A -8-(2- T K -6-F AT R HIL)-N- E-okod 5[1,2-a)%
v -6- F B,
8-(2-TA-6-FAFTEARA)3-HBA TR 2-FHhoked 1, 2-a)
5Z-6- F BLAk,
2,3-=F&-8-2,6- = FAFEEL)N-52 T A ot {1 2-a]hrE
-6- ' Bz,
2,3~ F £-8-(2- L H-6-FAF A BH)-vknd H[1,2-a]h"Z-6-F
BB,

8-(2- L A-6-F A F A EL)N23- = F ok ed S [1,2-a] "2 -6-F
BB,
8-(2- T A& -6-FHFH HH)-NN,2,3-v9 F Aok ed 3 [1,2-a] %2 -6-
W BB,
2,3--F H-8-(2,6-—F RN A EHK)-whodk 5{1,2-a] W L-6- F &L
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6-F Beik Faxdi ik,

2,3-=F A-8-(2-F -6 A F A RAE)- Kok H[1,2-a] 2 -6-
T BLEE TR, |
2,3-=FX-8-(2,6-= cit-—*ﬁ&-ﬁat)-ﬂ*@%u 2-a]rb e -6- F Bk
Bz,

2,3- =P 5 -8-(2- TLAF A LX)kl 31, 2-a) "R -6- P BLEE,
2,3-=F A-8-(2- LAA-6-FAA-FHLHL)- N-2 LA o {1 2-2)
PRI -6- T BLE, _

N-(23-=2AAK)23- 2 FA-8-(2-L4-6- TR F A LK) 2-
a7 -6- 5 BhAR, |

2,3- = A-8-2-LA-6-FA-FTEEL)NQ-F AL T A)-sheg
F[1,2-a]H2% -6- T BhAE,

2-FH-8-(2- L A-6-FAF A EL)- ok 5[1,2-a] % -6-F B

3

2,3-= P 2-8-2- i 4X-6- F A F R L K)-2b (1, 2-a] "2 -6-F
Bz,

2,3-2F A-8-(2-(2-F L A)-6-F A F A EA)-2hok H[1,2-a] 0% -
6-F BEAR,

8-(2-LA-6-FEFEEL)NNRQ2-2 L 4)-2,3-= F koo 3
[1,2-a]hr2 -6 F BRAE,
8-(2-LA-6-FAFEALA)N-Q-HLA)N2 3- = F A ofnd 5
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2,3-=F A-8-(2- T A6 F A F BIK)-ok HH[1,2-a] W -6- T B
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8-(2- LA -6-F AT AREA)-3- AT A2 F Mok ed 51, 2-a)k72 -
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6-F Bhk,
2,3-ZF 35-8-(2- 2. -6-F AT R K)ok S [1,2-a] k22 -6- F Bk,
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e -6-F BhAk,
2,3- = F A 8-(2-LA-6-F AT A HL)N-Q-FEA TRt 5
[1,2-a]"®2R-6- F BLAE.
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Fik, Ak OESTEERE T AR QIEAF LT HRER
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HE5E ) —FHRENAEGUAR T, 55 03 H —RIER.
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A Riefi AL 1 FHEL, RUZREHR'ZHKCH;.

5 25. R XVIALA-H
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il B B4 ke st AT A

BA AT,

AER RGN F LT F LTHRLHE, L TH45E
M R IR B B Bk, BT R TRE ST B e kA
B, B—F&E, AXPTREKEGLSHELT TRAE Hl&iEk
M T ik, R ES—FAEA ERES R L ARSI HFE
FETREZOENE ALY, PRERCSMWENER TLEAES
Rigtg gt ey Mg, REAPETRA TH &R S E4 P e#r8)
F & 4.

T T8 7 4 AL PR I 7 98 6 BAR g on S [1,2-a] e 2 AT A
Eidntg 4, 44T A EP-B-0033094 #= US 4,450,164 (Schering
Corporation) ¥; A EP-B-0204285 #= US 4,725,601 (Fujisawa
Pharmaceutical Co.)¥; #2Ak J.J Kaminski ¥ E &MWL F & EQS %,
876-892, 1985; 30 &, 2031-2046, 1987; 30 #, 2047-2051, 1987; 32 %,
1686-1700, 1989 #= 34 % 533-541, 1991)F AT & £ 49 A 513 4m.

% T B BAM, K-ATP 88)8) 8 B 36538 3%, £ Sachs F(1995)
Annu: Rev. Pharmacol. Toxicol. 35:277-305 .

A B R F

EAFH L IR, Hoked ke it A MG b XSS At P
oRed LR R 6454 TR RIS X [ e A4 51 A 2 §
B OH', KN-ATP Bedp 4l H), B b THEA B 85 abahdw 4] 7.

Bk, —F &, XEAWFREXIHGUEHREAHFZLETRSY
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(d) B%;
R*Z
@H,
(b) C,-Cs B,
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@H,

) B%;

RO, R'ABEAXKEH

(a)H,

(b) Ci-Cs 525,

(c) BAAL C-Co ik,

(d) C1-Cs LR AT C-Co o2,

X%

(@) NH,

(b) 0.

BXEMARE “C-Colih” BHREFI-6ANAERTHAKRE
ik, P C-ColAeigsaisvh, i n-&HE F-F4,
n-TH, F-TH #-TA tTAPERILILAPTE,

RiE “HE” AR, £ Bk

ey stak AR, SMER RSP B TRRMEGRFETRS
HARERLEPTLE N, BiZsoil, A TG IE R X (shey ekt
Mk, ISP RS WA AR AR RFERAMARERL L
BA. BAX AW 2% iked X 11LE-# s 47 2 (Fl daiT R 2
) ELAE A KR .

AABBAARCIFER, BAKX IS iTADTRRLA
eI B R EW, 2CMERBRIR RS R, ZHEARMEHRL
A B AR AL P A, Bk, EEETE % TR IR
ARSI R AR L ERZLAREA.

A LEFM, XIHREFDTATHREGHIEMLG, Z&
#n s E Rl BARERKANHTEEN,

#HAS W B, TRAS Latdrh ik, RBEN B3 8
i BT Rk A A B k. IRIF Y5 B AT B A LR AAER T A,
.
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R EHEY, RARAESHASF L TR EHEY
B, XAEEMEMI R ARG hEE, FRBR. BEEE. AHBLE. BSiE. BB
Tk, FHERIEAHBEIZRE, TR, L8 A8, BHAH%. L
BeBE, FLBA. ¥RBE. BLR FER AXL# SiH £EL
XBR, R, P-ZAFXFTE., I B(embonic). FTHEL. L#HHE. #
AT AE. BAREEL, TR AR,

IR K PSR X 1444, £+ R' & CH; & CH,OH;
R? % CH; 3 CH,CH;; R’2 CH; & CH,CH;; R*% CH; & CH,CH:;
R°ZH. Br. CI&F.

AR A K B4R R L eGSR
2,3-=F A-8-(2- L A-6-F L F £A)-N-A Aok 51,2-a] 02 -
6-F BLhk
8-(2- LA-6-F AT RA)-3-H A T -2-F Hhopnd 51, 2-a]072-6-
B
2,3- =W A-8-(2,6-= F AT R L)N-Z T A ofed 5[1,2-a] 52 -6-
T BLE:
2,3- = F AK-8-(2- L AA-6-F AT £ 40wkt 5 (1,2-a] W -6- F BEA
8-(2- T2 -6-F A F £A)-N-2,3- = F Howkud 31 2-a] "2 -6- FEE
Vo
8-(2- T 2-6-F AF £ A)-NN,2,3-v9 7 H ok 5[1,2-a] 1R -6-F
BB
2,3-= F A-8-(2,6-= FA&F £ 45)-k ok [1,2-a) R -6- F BLA
2,3-=F #-8-(2- LA A- FAR-6-F AT HA)-2ked 5[1,2-a]07T-6-
¥ BGH: AR i
2,3-=F A -8-(2-FHF £ A)-k=2 5 [1,2-a]H¥Z-6- F BLE:
2,3- = K-8-(2,6-= F &-4- AT RA)-2R e H[1,2-a] e -6- F
WA S ar B 2k
2,3- = K-8-(2-F H-6-F A AT R/A)H[1,2-a]mE-6- F B
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2,3-=F£-8-(2,6-= LAF EA)-2krd 5 [1,2-a] 72 -6- F BLi:
2,3- = F 3-8-(2- LAF Aok H[1,2-a) 1 m2-6- F BLhk

2,3-=F 3 -8-(2- A -6-FAFHL)-N-7#2 LA wf el 5H[1,2-2] %R
-6- T BrLAz

N-(2,3-=# & 7 %)23- = F4-8-2- L H-6-FAF L£A)-[1,2-2]
PP -6- F Bk

2,3- = F3K-8-2-LA-6-FAFHAL)-N-Q-F RA LAk i
[1,2-a] " -6- F BEAE

2-F -8-(2- LA -6-F A R A)-sknk 3 [1,2-a] "R -6- F BLAE
2,3-=F K -8-(2- B AR-6-F AT Rk S [1,2-a] 02T -6- F B
2,3-= 1 3-8-(2-(2- % L AR)-6-F A A )-skedk 5 [1,2-a]k"R -6-
VB

8-(2- L A-6-F A F HA)NN-R(Q2-2 T K)-2 3- = F fhofed 5
[1,2-a]olbP2-6-F BeiE

8-(2- T A -6-F I F £ H)-N-(2-7# T H)-N-2,3-= FHhokok 51,2
a] o -6- F B

2,3- = H-8-(2- T A6~ F AT Aok 5 [1,2-a] W -6- T Bt
Bz

Mt A K 9 mA LA
8-(2- L A -6-F A F £ A)-3-F2 4 F A 2-F Fokud 5H{1,2-a] R -6-
T B
2.3-= W £ -8-(2,6- = FEF K H)N-# L&k 5 [1,2-a] 0 -6-
¥ B
2.3- = F A -8-(2- L A -6-F A F B Ak 5 1,2-a] %o -6- F LA
8-(2- LA -6-FAF £A)-N2,3-= F AL [1,2-a] " -6- T BL
B
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2,3-=F £-8-(2,6- = F A F &)k A {1,2-2) 7 -6- F BLAk
2,3-=F R&-8-(2- T A4 FAR-6-F &F L A)-wkok H[1,2-a] "R -6-
B

2,3- 2P -8-(2,6-= F A4 RAR-F R H[1,2-a)k %2 -6-F
B B

2,3- = F A-8-(2,6-= T AF A AR I [1,2-a] 02 -6- F BLAk
2,3-= F A -8-(2- T -6 F AF £4)-N-2 T Aok 1, 2-a] R
-6- ¥ Bk

2,3-= W % -8-(2- LA -6-F AT HA)N-Q-F LA ZHK)-ked 5
[1,2-a]"b7% -6- F BhAZ.
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ERMRE XA ek A bz 642, Fob, BAREGMETH TR
EECE2EHRSLERNN RGBSR, BB liBhRAf SR
B iR A, EXAYELTRA THhEPETHARA, URAT
F R HoF KJE Bk § 8 BN Ao 5 8UT 95 75 K.

ZEED R —EAHNFEHGERBRRFRETHEAEH e
BNRBAANRE R, BHBREPEABEY. —RARH, TRFHE
She4 & A X 5-1000 mg E AR,

2% A %) ¥

B—7 @, ARPGREREY —FEABRASHRZALE
MREET ETHRLGESH REEH.

RAE RSt L E EM RSP dedi £ F e TE B Hh—RE
# A P2,

SFlERERmE, WAXBASHEMRE O, B B F
ShRLCHHFTXGHREN. ZHAHNSAE) —HE 2%
Freh g LTS eI My EAN R LB, M SATEZEK ¥
Bl R K BABRHENXEELR, ZEHARMNERLNHGE S —4R
8, BFERASHGFEAAEEMNEE 0.1-95%, FTHETEL
%, KL LA REHMNEEN0.120%, T oLy, #£iabAHEH
F&F4 0.1-50 %.

AEREVUB O REFHH N ELEHXOESH ALV EHEH
BHRF T, THATRFGIEIE A B ab il K,
L BLEE, HEEEE, D, XHER. HBEEY. RS HET
BiE B R VAR B R Ao R R e B RE BR4E. EBRRER4S, HBAT S
BN Fo R L B R A, RGN L RS m T B R R B A
.

B AR T A AR ERASM AL RS, HE. B8
B B E T A TR AR KA WS M Ra- e i L4l &, AEERRK
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ETEHERAS I B, RUBRREETEHAESL B KA
HheflL3E, E4E. LELE | HESS LAEEES. RAEH &
Ty, HBRFITEDINPDRBESWNEZRLEY.

BTAREHANBELTHENOSHS PREFARESHE
PRGN B R, ()2 H S, A AL TSR ARRE
AIE GBI RA ER M R IR AR B X ()T RS
MBX; KAV TELHEW, LESEGENFEH G TIRGKEEDHN
7 K.

TUAEEREBSRH XH SR RE D RAEHN, HedF
0.1%-20% (£ E)SEMR ST BB RBEHFCE, K Hh /A
PR LB RSWBERALRRINERRE TR w»REE %
EARBF T SA FHEN., RN, B TR LN AN,
B FR2A 2 6 AR N T BB AR AT S S BN EHEHY
T K.

Wi B oMA B eER, THERETHSF L TRLHEN P, £
KB H 0.1-10 % (EBWI AKX RS HH SR, RERLTEHL
B RAFo| H 5 B F AR T XS RAREALHE. BT
ShE R LT R SR TH A VMEEE AT A S EHEMNEHNEL
#. |

RIEREPHSHTRTFHMN T, FE5AEEERS R
EAHBREAN, SANRBEEAER, PR FEiARBARTSE
#4 ') ¥8.4% 1 (Helicobater pylor) & & 51 60 &%, HEERALSTIAZ
REE ARLZ
B-A PELERE FH T ERK, EFHH KBS, XL ENR
PN X T |
XIERBEP W EEFR LB EE,
w3 E LB e KA K B BHA;
AEBRKES XA KX EE, FREFIAFTATE;
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BE ARG R E, KRV ERWREDE;
SEHlhe T, khLAXAEE X
SA 4k B ke m XA B, BA KBRS, BRI KBS, AHE S
KB XL AT Bk A,

AR A K B 8o T 5 B ] ke B R A4S . BB AL
SR FHR-RIVESNHXRN, SHRERFEA, F 5w
B 8o bt B M Hl e H2- 2 AT R (Bl B AE T, TAET).
H+/K+-ATP Badp#l fl(Fl i B EJ5vd | SRiedind, 2232 RF N i)
—RFUESHH XA, SANRBEA A XEEBHNE
(gastroprokinetics) (¥l 4 dG i o), E iy b)) —RIVALEFH XF
B, 4 A R AEE AL

LIRS
AERHH —F @A R TAEREKPIS W HTE T la i s
#.
B, AEHads
(a) X, VIII L&
8] /°

At ,$*
\N " ™N
[ N R?
F-I’ 2 Sl

N

NH,

VHI
2R, ROFoR2X 12N, RZH. CH: REEAHPH 4=
COOCH;. COOGC,H; %

by X X1t

-15 -
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X

PR R ORY R, ORSFRXIFENL RAHRLIHAS

COOCH;. COOCH;%;
(c) XXV iLe-#
o R"
R
o = N"\S_R2
=Y

" XV

EP ReXI1HAEL, ROZKLAHRR!'ZH XK CH;;
(d) X XVIad
0 R

R'%
=
O N \ =2
2 —~——

N

NH

XVI

A+ R, R RYPR X IMAENL, ROEREFSFR'ZHKCH;:;

10 (e) X XVIII 6

-16 -
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HO

7N\
/Z
z\’)\

R XVIIT

A¥R'. R: R R'. RFXAIAMENL

5K A4
5 1A ZAREH &

FZAA 1.1
2,3-=F H-8-(2- TA-6-F AT £A)N-7# F okt 5 [1,2-a] 7 -6-
P BLE: 69 A K '
o]
NG Y
H

CH,

~ N
D—on,
A N

NH

H,C
CH

10
3 2320 8- (2- T A -6-F AT A A2k 5[ 1,2-a] e -6- F #R
Z.E5(0.12 g, 0.33 mmol). AHE(1.0 g, 17 mmol)FH4e Fth Rt £ F B
(20 ml) P &k 24 A, AN 44 @ ER(1.0 g, 17 mmol)H H % KK
BAMIEA 24 P ERETRRENFRN R RMN, Akl
15 RARBM BT SR A . N TBEY 4530773 0.053g (42%) I FRAAL S
#.

-17 -
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'H-NMR (300 MHz, CDCL; ) : § 1.0 (t, 3H), 1.2(t, 3H), 1.65-1.75 (m,
2H), 2.3 (s, 3H,), 2.35 (s, 3H), 2.38 (s, 3H), 2.7 (g, 2H), 3.4-3.5(m, 2H),
4.35(d, 2H), 4.9(bs, 1H), 6.2 (bs, 1H), 6.35 (s, 1H), 7.0-7.2 (m, 4H), 7.85 (s,
TH).

4 1.2
8-(2- LA -6-F T BA)-3-#4 P A2-F Aoked 5 [1,2-a] %% -6-
FEEAE A K

CH,OH
H,N ~ N
__\‘\ CH,
X N
N
H,C
CH,

¥ 6-(RABA)-8-(2- T -6-F ¥ £45)-2-F Fokek 1 ,2-a]nk
% -3-F B& LER(280 mg, 0.71 mmol)F=4% £.1L42(16mg, 0.71 mmol)mA
w9 Ao (10 mb) P R R RAY EIR 70 24P, AN E A,
1L42(16 mg)F= F B2(45 mg, 1.42 mmol) I &% %44 80 5-4F. MmN
$hE 8 A ACAE(16 mg)F F BE(22 mg, 71 mmol)F & iRLIK R4 4
B, WiZzRARSWEBER, EERT, HZR6%FK(0 ml). F
BE(S mD)IEF 40 54F, ARUET AKX AN E KW A B Kb H 5
H 80 o4b, BREH AR, LR LB/ LEA LR, FE A
T Z4(115 mg, 46 %).

'H-NMR (300 MHz, DMSO-dq): 8 1.15 (¢, 3H), 2.25 (s, 3H,), 2.35 (s,
3H), 2.7 (q, 2H), 4.35(d, 2H), 4.75 (d, 2H), 4.85(t, 1H), 5.1 {1, 1H), 6.8 (s,
1H), 7.1-7.25 (m, 3H), 7.4 (bs, 1H), 8.05 (bs, 1H), 8.3 (s, 1H).

-18 -




FHA 1.3
2,3-FX-8-(2,6-— F AT HA)N-ZAR T H ke I [1,2-a) 0% -

6- F BRBE 49 5-A%,
2 CH,
HO\/\NJ\QN/g‘

H CH,

2 ""‘N |

NH
H,C CH,
5 $ 2,3- = W A-8-(2,6-= FAF £A)-Ke 5 (1,2-a) P -6- FER T

§(0.12 g, 0.33 mmol). ZHEE(0.2 g, 3.3 mmol)F= RAL44(10mg, 0.2
mmol) £ = F AL ZEQ m) F =% 20 Sat. BRATREEMN. A
ST B T AE(92: )M LA, AR R BB AL IZE A NIFE
¥, B LEEEIZ FHIFE) 103 mg (79 %) i 4-4h.

10 'H-NMR (300MHz, CDCl3): § 2.3 (s, 6H,), 2.35 (s, 6H), 3.5-3.6(m,
2H), 3.75-3.8 (m, 2H), 4.3(d, 2H), 4.95(t, 1H), 6.4 (s, 1H), 6.85 (t, 1H),
7.0-7.2 (m, 3H), 7.75 (s, 1H).

L34 1.4
15 2,3- = F R -8-(2- T AA-6- F AT £A)-Sek 5 [1,2-a] 7R -6- F BRAR
8 5-R

8 CH,

-

N N/\g‘ CH,
X

w L

-19 -
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W 8-£%-2,3-= W Aoked H[1,2-a) 72 -6- F BLAL (3.3 g, 16.2
mmol). 2-ZA-6-FEFAL (273 g,16.2 mmol). #HEL4P(8.0 g, 58
mmol)F= 8L 47(1.1g, 6.6 mmol)mAZ] & (150 ml) F H =% 20 5.
IANSRIE ) 2- LA-6-F AT AL(1.0 g, 5.9 mmol) It B iK% B RA
7 B AT TR0 ml)Fe F B30 ml). IR R RA I
ERETREEN. AR TR FERU00:TEARBA, £l LA
BEMBALZERY. NLBLE TLELHEE 28 g (S0%)ArMLe
.,

"H-NMR (300 MHz, CDCL): 5 1.2 (t, 3H), 2.34 (s, 3H), 2.36(s, 3H),
2.38(s, 3H), 2.7(q, 2H), 4.4 (d, 2H), 4.9 (bs, 1H), 6.0 (bs, 2H), 6.45 (s, 1H),
7.0-7.2(m, 3H), 7.9(s, 1H).

FHH 1.5
8-(2-2 A 6-FHFEHA)-N,2,3-= F Hokod (1 2-a]1Z-6- F Bt
Bz 68~ A,

CH,
H,C
H - CH,
X N
NH
H,C
CH,

H23- = FHA-8-(2-T A6 FAFHB)-ohed H(1,2-a]hR-6-H B
(0.15 g, 0.44 mmol)# o- 3 Z»-1- 4N N N’ N’-v7 ¥ J Bk 4 (uronium)
v9 £ B H(TBTU) (0.14g, 0.44 mmol)/mAE] S FHEA0m)FH A E
B TR B RAM 15 H4F. WA TAREO.1 g 3.2 mmol), £EiE
FTHRHXFZR L RAY 1.5 Do, ERAETHEAGHN AN LRLE =
ST DA RBLA, ik b 2B BT SALEEAY., ETRA
% W15 5) 40mg (26%) P E ~ 4.

-20 -
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IH-NMR (300 MHz, CDCls): § 1.2 (t, 3H), 2.33 (s, 3H), 2.36(s, 3H),
2.38(s, 3H), 2.7(q, 2H), 3.05 (d, 3H), 4.35 (d, 2H), 4.9 (1, 1H), 6.3 (bs, 1H),
6.4 (s, 1H), 7.0-7.2(m, 3H), 7.85(s, 1H).

F#41 1.6
8-(2- L A&-6-F &F £H4)-NN,2,3-w F Fhokwd 5 [1,2-a] %R -6-F
BhAR 696 A%

H,C .
CH,

A 2,3- = FE-8-(2- T A-6-F AT KA 5 1,2-a) 1 -6-5 B
(0.15 g, 0.44 mmol)Aw o- K 7 Z s 1- 2N NN’ N’-v9 57 K B4 v R 8%
#(TBTU) (0.14g, 0.44 mmol) A 2] R P10 m)F. ImA=FHhE
(0.063 g, 1.4 mmol)H# E E R T HILZ R L RAM 4 DB, hAFHIF
8 = F (0.1 ml)FE T8 THRIAZ RS 20 Dat, ERETEE
A A T F B9 1A A s Bl st A BAT Sk ik Bbdh. Bk
Yo B 37 e R 4 T R T AR 40 BRI B 0.1g (62 %)AFARAL-6-4.

'H-NMR (300 MHz, CDCls): § 1.2 (t, 3H), 2.35 (s, 6H), 2.4(s, 3H),
2.7(q, 2H), 3.15(s, 6H), 4.4 (4, 2H), 4.9 (t, 1H), 6.25 (s, 1H), 7.0-7.2(m,
3H), 7.45(s, 1H).

221 -
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LM 1.7
2,3- = F A .8-(2,6-= ¥ A F LAk mk 5 [1,2-a]Hr-6- F BRAE &)
B,

CH,
H,N =~ N
i \\\~ CH,
X N
NH
HCU CH,

¥ 8-F A2 3- =9 Koked 3 [1,2-a] R -6- F BLER(0.6 g, 2.9
mmol). 2,6-=FHF A £,(0.45 g, 2.9 mmol). HE4A(1.0 g, 9.4 mmol)
Fa B4 4P(0.2g, 1.3 mmol)An A %] H &I(25 ml) ¥ H =% 19 B, AeA=
FPHRFBEAME, ABEBAARLTEE SEHNE TBRF
ERET HEEM, A=RT T E(100:5)4F 4 %A, farf ks
A EM S IZ R A, B URRREIE T T 2] 0.78g (82%)FRAR4
#.

'H-NMR (500 MHz, CDCL): § 2.33 (s, 3H), 2.4 (s, 6H), 2.42(s, 3H),
4.4 (d, 2H), 2.95 (bs, 1H), 6.45 (s, 1H),7.05-7.15(m, 3H), 7.95(s, 1H).

.22




oooooo

k4] 1.8
23-2F 5-8-(2- L A4 FAR6-F A F KA)-vkod H{1,2-2] %R -6-
VR Pk 3 69 A AR

Q

/i']\/ CH;
H,N 24 ™~ N \
I CH,
X3 N

NH

'/

CH,SO,H

5 3 8-F2,3- W A ke H[1,2-a] 0 -6- F Boh: WAk BL 307 g,
1.9 mmol), 2-ZFK-4-BAR-6-F AT HR(0.26 g, 1.9 mmol)Fr=F A A
ZB:(0.54, 4.2 mmolym AN B| WA FBEEGC mD P HEEBTHHAE 1
. F RPN ZRLRSDY, >BHFIE. FREE
AT REBEN. HZAAWET CBUE T N LB A TER8(0.2

10 g 2mmol), HHFWIHETFRAPRTHQ DL EAHBTF. K
BB ERETARZAEN. ARV R FEAODMEARMMN, £
B Ll BB, KEBRAYMET LB LE VH AT
R#(0.04 g, 0.4 mmol). ik HF5] 0.2g (23%)H3FAILS-H.
'H-NMR (300 MHz, DMSO-d): § 1.15 (t, 3H), 2.25 (s, 3H), 2.35(s,

15 3H), 2.4 (s, 3H), 2.45 (s, 3H), 2.6 (q, 2H), 4.35 (d, 2H), 6.15 (bs, 1H),

6.95-7.05(m, 2H), 7.4(s, 1H) , 7.8(bs, 1H), 8.3(bs, 1H), 8.45(s, 1H).

-23 .
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L34 1.9 |
2.3-2F A 8-(2-F A F HA)-2kek H[1,2-a] R -6- F BLAL b4

o
H N/\./\N/\>_

/NH

|
N CH,

f

.
& TP ATARB(T ml) P 6 8-8.4-2,3-= F okt 5H[1,2-a]k
5 R-6-F AR FakEs 35(1.0 g 2.7 mmol). o-FAR4E-=F%(0.38¢g,2.7
mmol)Fe = F A & L A(0.76 g, 5.9 mmol) #9534 50 C T4 7 b3t
EEZBTHE 7200, EXEHNFALTR. KPS EF_FRAT
Bt R A B A, BRSBTS e B RO R LER LR
H1F3) 0.11g (13%)FM 4064,
10 TH-NMR (300 MHz, DMSO-ds): 52.3 (s, 3H), 2.35 (5, 3H), 2.4 (s, 3H),
4.45 (d, 2H), 6.3-6.4(m, 2H), 7.1-7.25(m, 4H), 7.3(bs, 1H), 7.85(bs, 1H),
8.05(s, 1H).
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A4 1.10
23-=F 5 -8-(2,6-= F H-4- FAK-F £A)-skok 51,2-a] 22 -6-F

BLAL P AR 83 05 6K,

M¥E TP A FELEQO M)W 8-8 K2 3-=F ok 5{1 2-3]
WL -6- T BRRE FARBE 3E(5.0 g, 13.4 mmol). 2,6-=FA-4-FARFTAE
(2.91 g, 13.4 mmol). =F /54 ZAE(3.8 g, 29.5 mmol)Fr 44 F 45 a24L 47
SR BB TRMEA, B0 mF = F TR x 50 m)In A E| %
BRLRA T HE BANE, TRIAEBATREL A-KTR T8
O:D)FEH HBLF), Aaik LBEEFELEESN. KiEFHETH
ABEP AN THE03g). BEESEMHUARGEFAFAERL
BT 2] 1.4g Q4NARARILEHY.

"H-NMR (500 MHz, DMSO-de): & 2.25 (s, 3H), 2.35 (s, 6H), 2.4 (s,
3H), 2.5 (s, 3H), 4.4(d, ZH), 6.1(bs, 1H), 7.0(d, 2H), 7.35(s, 1H), 7.8(bs,
1H), 8.3(bs, 1H), 8.45(s, 1H).

-25 -




..............

34 1.11
2,3-=F A-8-(2-F &-6-F A AT )k HF(1,2-a] 02 -6-F 8L

B Y A B A A0 A%,
ﬁ CH,
HNT NN N\
! : CH,
Sy Sy
}
rNH oH, CH,SO,H
H,C\%i\/éHtH
i
5 BT F A FEEE(S ml) Y 8-£28-2,3- = F Kok 5 [1,2-0)%

R-6-FBAE FTAEE (3.0 g 8.0 mmol). 2-FA-6-FRAFAE(147g,
8.0 mmol). —F A& THEQR.4 g 18.6 mmol)Fedi it F ¢ a4 84 5.
ARIE FHA] 1,10 # SRS HIFE 13 g, 36 %).
'H-NMR (300 MHz, DMSO-dg): 8 1.2 (d, 6H), 2.25 (s, 3H); 2.4 (s,
10 3H), 2.45 (s, 3H), 2.5 (s, 3H), 3.2(m, 1H), 4.45 (d, 2H), 6.15(bs, 1H), 7.15-
7.3(m, 3H), 7.4(s, 1H), 7.85(bs, 1H), 8.35(bs, 1H), 8.45(s, 1H).

A4 1.12
2,3-=- B 3-8-(2,6-= LR F B IR)-ok ek FF[1,2-a] 07 -6- F7 BR AR Y
15 <51

o)
CH
I b
H,N /\/\N/\

i i/ CH,

‘\\\(‘\\N

NH

¥ 8- A2 3- = FAoked (1, 2-a] 0 E-6- FBUA FAxst #(4.0 g,

-26 -




10.7 mmol). 2,6-=TAFAHE(18g 99 mmol), =FAHELEGEOg,
23.3 mmol) /& = F & P BLEE(20 ml) ¥ 9 %R JE 50 'C T 4t 70
T T8 3 D, ARG mhfe R T EF S EFANE TRIFAE
BATHAE. BLUBKEZALWHEEFHIFE 1.7 g 45 %A
5 e,
'H-NMR (300 MHz, CDCly): 8 1.2 (t, 6H), 2.35 (s, 3H), 2.4 (s, 3H),

2.7 (g, 4H), 4.4 (d, 2H), 4.95 (bs, 1H), 6.15(bs, 1H), 6.5(s, 1H), 7.05-
7.25(m, 3H), 7.95(s, 1H).

10 A 1.13
2,3-=FR-8-(2- LAF A )2k od I [1,2-a] "2 -6- F BUE 9 &K%,

0 _
J'i\/\ CHS
M, N " N
AN N

NH

g

BT PA TELARQO ml) T # 8-R4-2,3- = F Ak [1,2-a]%
X-6-FEAEFTAKREG.0g 107 mmol). 2-ZAFEK(1.65¢, 107
15 mmol). =% %A 2 LAE(3.0 g, 23.3 mmol).
CORE A 112 SRS HIEE1.15 g, 26 %).
'H-NMR (300 MHz, CDCL): § 1.2 (t, 3H), 2.3 (s, 3H), 2.35 (5, 3H),
2.75 (q, 2H), 4.5 (d, 28D, 6.3(t, 1H), 6.4(s, 1H), 7.05-7.25(m, 4H), 7.3(bs,
1H), 7.85(bs, 1H), 8.05(s, 1H).
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364 1.14
2,3 =P A 8-(2- LK -6-FAFHA)N-# L Aok 5 {1, 2-al %
-6- T BhAR 654 A%,

CH,
MO -
\’/\N 2 A
H i —
J CH,
N \N
/NH

W 23- P H8-(2- T A6 TAFRA)- K H[1,2-a] R -6- R B
(0.3 g, 0.88 mmol)F= o-F I Z v -1- AN NN’ N°-u3 ¥ ARG 0T AMEL
#(TBTU) (0.29g, 0.90 mmol)mAZ]| — & F (15 ml) P IF#% ms- %K
5 54, A TEERR0.11 g, 1.8 mmol)F /£ FIE T Ak L R4
208, ERETELENFR QTR T 1)EARBLA, A
B EiB it g BAT S A, NTEET S REER 028 (59 %ATE &
#h.

'H-NMR (500 MHz, CDCL): 8 1.2 (t, 3H), 2.3 (s, 6H), 2.35(s, 3H),
2.7(q, 2H), 3.55-3.6(m, 2H), 3.8-3.85(m, 2H), 4.35 (d, 2H), 4.9 (t, 1H), 6.4
(s, 1H), 6.85(t, 1H), 7.05-7 2(m, 3H), 7.75(s, 1H).

.78 -




FAH] 1.15
N-(2,3-=# A 75 H4)2,3 =~ FH-8-2-TA4A-6-FAFZA)[1,2-a]%
"R -6- T AR A AR

HO\/\

J U \>—CH
!

HO

5 BT FAFTRENOm) T 2,3- = FE8-(2-LA6-FEFE
A)-skr H{1,2-a]tb R -6-# 82(0.3 g, 0.88 mmol). o-F Hf =w=k.1-%.
N,N,N* N’-23 9 & Wrds v £ 8 £(TBTU)(0.29g, 0.90 mmol)#» 3-R A4
1,2-%=8%(0.16 g, 1.81 mmol).

ARAE ) 1.14 R EARBALSH(F T 02 g 54 %).

10 'H-NMR (500 MHz, CDCl;): & 1.2 (t, 3H), 1.82-1.85(m, 1H), 2.32 (s,
3H), 2.33 (s, 3H), 2.36(s, 3H), 2.7 (q, 2H), 3.5-3.65(m, 4H), 3.72-3.77(m,
1H), 3.85-3.91(m, 1H) , 4.34 (d, 2H), 5.04(t, 1H), 6.4(t, 1H), 6.89(t, 1H),
7.04-7.12(m, 2H), 7.18(t, 1H), 7.78(d, 1H).

-29 -




34 1.16
23 =& 8-(2-TH-6-FAEFHIL)N-Q2-F RA LK)k 5
[1,2-a]#ke2 -6- 7 BhAk 69 6,

CH,
H,C’D\/\ /u\/\
\/\ e

2 CH
|
5 AT RKFPRAOm)F & 2,3-=FA-8-(2-TH-6-FEFLEA)-%
ot (1,2-2] T -6-£ 85£(0.15 g, 0.44 mmol). o-FH ==k-1-Kk-
NONN N -v9 9 2 k4 vo SR 35 (TBTU)(0.14g, 0.44 mmol)Fe 2-F £,
A TE(0.11 g, 1.4 mmol).
g LA 1.14 H &AL EY
10 RO TELE TN, (5FE:009g,53%)
'H-NMR (400 MHz, CDCl): § 1.22 (t, 3H), 2.34(s, 3H), 2.38 (s, 3H),
2.39(s, 3H), 2.71(q, 2H), 3.42(s, 3H), 3.6-3.72(m, 4H), 4.38 (d, 2H), 4.91(t,
1H), 6.42 (s, 1H), 6.58(t, 1H), 7.04-7.2(m, 3H), 7.88(s, 1H).

H,C

-30 -
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F3EH) 1.17
2-FA-8-(2- LA -6-FEFEA)-SK I {1,2-a] R -6-F BrA 696
>3

o}
M

H,N N
o=y
N
’z

= CH,

I

-

% 8-£ & -2- P Koknd H[1 2-a) W72 -6- F BEEE(3.8 g, 20 mmol), 2-
LA-6-FHAFEK(28g 17mmol). FHEL4F(S.S g, 40 mmol)Fv AL
(0.1 g, 0.6 mmol)Ae A Z| = & FEAE(7S ml) P H FZREMESCCT
A 4 b at, EER TR 48 e, B s B IR B R RS- )
SR PRI, ERETREEN A SRTIR FEODES
HPLF), BERRESEBENSENERAY. AR TR TSRS
W ﬂ% 25 0.13 g 2 %) ARAAL S,

H-NMR (400 MHz, CDCl3): 5 1.15 (t, 3H), 2.31 (s, 6H), 2.64 (g, 2H),
4.32 (d, 2H), 4.89 (bs, 1H), 6.36(s, 1H), 7.0-7.15(m, 3H), 7.23(s, 3H)
8.03(s, 1H).

H,C
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kH#H] 1.18
2,3- = 282438 AR-6- F AT AR A [1,2-a) I 6- F BLE:
& A%,

5% 8- A2 3- P Hoked i [1,2-a] R -6- P BB PR (1.0 g,
5.0 mmol), 2-£K-6-FEFELA5 %) (3.0g 5.0 mmol)fr=—FALL
(2.2 g, 17 mmol) A A F| = 9 A5 5 B (S0 ml) f SF & 50 C T HAF 48
DB, S RP R KRN RAM T, SEEIE, Rt
# RALA TR, TIHRWN,SO)FERETRL, AR T FE(10:1)
Fa LB TESAE R LN, AR LSk B HALEEA M E R, 153
0.18 g (1 %) FTE = 4.

TH-NMR (300 MHz, CDCly): & 2.28 (s, 3H), 2.30 (s, 3H), 2.36 (s,
3H), 4.48 (d, 2H), 5.0 (bs, 1H), 6.05(bs, 2H), 6.41(d, 1H), 6.95-7.1(m, 2H),
7.37(d, 1H), 7.87(d, 1H).
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10

..............

E3A4] 1.19
2,3- = F K -8-(2-2-% T A)-6-F AF EA)-2f L H(1,2-a]HR -6-
7 Bk Bk ) A A%,

)cj\/\ CH:
HzN = N/g'

N

i CH,
4
\ N

NH

H,C OH
S

¥ 23-=F A -8-2-2-FEL)LE)6-FEF EA)- sk H[1,2-1]
e -6- F BLAE(0.13 g, 0.29 mmol). 3R THi(1ml). Pd(OH), #EALH(25
mg)mA B LB ml) P LR R R R, A EHIR TS
(1 ml)Fe4E44E 99 PA(OH), (25 mg) iz R 4 Dof. MAETH
EEMAR LTI FEODESRMA, E£EKLEEHE EWHALE
EAM, AR RBZBAMHILERE 0.1 g (99 %) FELEH.

'H-NMR (400 MHz, CD;0D): § 2.29 (s, 3H), 2.40 (s, 3H), 2.42 (s,
3H), 2.94 (t, 2H), 3.74 (t, 2H), 4.47 (s, 2H), 6.83(d, 1H), 7.11-7.20(m, 3H),
8.12(d, 1H) .
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34 1.20
8-(2- T -6-F A F £E)-NN-U(2-# L #)-2,3- = F Askedeif
[1,2-a]vb o2 -6- T MLk &9 ER%,

o CH,

HO
\//\T/W\_ cH,
PN

1)
? I

OR NH
[/

i

H,G
U\CH'.\

AT RKFRAOm) P 2,3-F E-8-(2- T HK-6-F KT HA)-%
ot 3 [1,2-a]PRA-6-F4 BE(0.3 g, 0.88 mmol), o-FHF Znk-1-K-
NN N N°-vg F 2 jh4 w9 £ 8 £ (TBTU) (0.3g, 0.94 mmol)Fe—= B
B2(0.2 g, 1.9 mmol).

AT L] 1.14 FEAFBIESWEFE: 0.19 g, 50 %).

'H-NMR (400 MHz, CDCL3): § 1.2 (t, 3H), 2.3 (s, 3H), 2.35(s, 3H),
2.4(s, 3H), 2.7 (g, 2H), 3.65(bs, 4H), 3.9(bs, 4H), 4.35 (d, 2H), 4.95(bs,
1H), 6.35(s, 1H), 7.0-7.2(m, 3H), 7.7(s, 1H).

s34 1.21
8-(2- L2 -6-F A F £ L)N-2-£ TA)N,2,3-Z FHoRek 5[1,2-a]
PR -6- T BE R 4G A A,

o]
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AT RFEAOm)FH 2,3- = FE8-(2-TLA-6-FEAFLHL)K
e H[1,2-a] Wi -6-2 B2(0.3 g, 0.88 mmol). o-FH ==k-1-%-
NN, N N°-u9 9 2% R4 w9 $090 8% 2 (TBTU) (0.3g, 0.94 mmol)Fe 2-(F 24
£.2)Z 88(0.2 g, 2.66 mmol).

IR T 1,14 M EAAFMAS MR E 0252, 71 %).

'H-NMR (600 MHz, CDCl3): § 1.2 (t, 3H), 2.25 (s, 6H), 2.35(s, 3H),
2.7 (q, 2H), 3.15(s, 3H), 3.65(bs, 2H), 3.9(bs, 2H), 4.35 (d, 2H), 5.0(bs,
1H), 6.25(bs, 1H), 7.0-7.25(m, 3H), 7.45(bs, 1H).

A 1.22
2,3-= F A-8-(2- T A-6- F A E -k 5 [1,2-a] R -6- F 8Lk
S,

|

U

¥ 6-8IE-5-2-TA-6-FAF EA)MBLEL(0.14 g, 0.49 mmol). 3-
£ 4X-2-T 89(0.075 g, 0.49 mmol)Fs% &2 £44(0.1 g, 1.2 mmol)Ae 2| Z,
G ml) P ElR20 bat. RETERLEM, AZLTHR FTEO:)ME
HABA, LR LEBEENBEREY., ATHYEREE 0058
g (35 %) A7 A LA,

'H-NMR (300 MHz, DMSO-ds): 8 1.14 (t, 3H), 2.24 (s, 3H), 2.33 (s,
3H), 2.40 (s, 3H), 2.69 (q, 2H), 5.25(s, 2H), 7.1-7.3(m, 4H), 7.51(bs, 1H),
8.08(bs, 1H), 8.42(s, 1H).
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2. PiEAREIE &
sA&EH) 2.1

6- B 550 K I B S 9 A A%,

W 6-FAR-5-MAIRMBE(22.0 g, 0.1 mo))A#F £+5 C, 30 44
M7 A\ F B R B RSP 60 247, BEXTHT+I0C.
o B RAEE(25% , 400 mb)i AmNZ BRL RA-H T A TR T #4 AR
A% 20 . B A, AR TRAFE] 9.0 g(45.9 %) HARARAL
4.

'H-NMR (300 MHz, CDCL): § 3.95 (s, 3H), 6.3 (bs, 1H), 8.0 (bs,
1H), 8.95 (s, 1H), 9.05 (s, 1H).

FHA 2.2

5,6-— B IREL P E AR

¥ 6- R -5-58 KA B F B5(9.0 g, 46 mmol)F v ¥ Pd/C4EALH) Han
B ¥ 8200 ml) ¥ H A EBAKAET SACKRAY LE 5 LR ICK
. K@it adl, ERAETAKXTRFE 70g(92%MMicM
.

'H-NMR (300 MHz, CDCls): 6 3.3 (s, 2H), 3.9 (s, 3H), 4.75 (s, 2H),
7.45 (s, 1H), 8.35 (s, 1H).

LA 2.3

8-£K-2,3- = Hokod 5 [1,2-a) 0% -6- F 8L W BE 69 6-A%

¥ 5.6-—fAMELFES(0.9 g, 5.4 mmol)Fo 3-8 K -2-THEI(0.9 g, 6.0
mmol) e A E| ZARGO ml) P H &k 24 DB, AdE, IS LR
B3 eh Fdh. RUET AL 20ml BRI LB SR h Rk
Eey ., BEAET RV RFFAEBRAERRZRE. S EBHAN
B, £ NaSO; FEAERET AL 0.7 g (59 %) A T iLt-4h.

'H-NMR (300 MHz,CDCL): 5 2.4 (s, 6H), 3.9 (s, 3H), 4.5 (s, 2H),
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6.85 (s, 1H), 8.1 (s, 1H).

s 3645 2.4

2,3-= 9 &-8-(2-T&-6-FAF RISk 5 [1,2-a] K -6-FHEF
B 856 A%,

W 8-RE-23-—F ook HF[1,2-a] W R-6-FELFTEE (0.7¢g 32
mmol). 2-ZH-6-FAF X £(0.54 g, 3.2 mmol). B 4(0.9 g, 6.4 mmol)
FodBAL F R B AAT I A B LAQO m) T H @i 6 e, RELE, &
BAETALLHRE —Fril, Wi REAWETRKFRPHAAK
ik, SERAIE, 8 NSO, THRIFERAETHRLFE —FBWK. A
ZRPE LR UBQ0 DN LN, A LA BT HAEE] 042
g (38 %)t AL A4,

*H-NMR (500 MHz,CDCl3): & 1.15 (t, 3H), 2.35(s, 3H), 2.4 (s, 3H),
2.43 (s, 3H), 2.75(q, 2H), 4.0(s, 3H), 4.25(d, 2H), 4.9(bs, 1H), 6.8 (s, 1H),
7.05-7.2(m, 3H), 8.1 (s, 1H).

R34 2.5

2,3-= 1 K.8-(2- LAA-6-F AT RA)-2K 1, 2-a] R -6- R B &G
AP

¥ 2,3- = F 3 -8-2- LK -6-F AT HA)-kok H[1,2-a]RZ-6-F B
FE(0.4 g, 1.1 mmol)Aw A\ ] 1 4- =816 mD)F» 2M NaOH(6 ml)é5 %4
WA A 30 4. ERAETHRE RR, @il IMHC ik
K E BEE, B e NS0 A 09 5K B8 B 8 T iR 1 BT 6 AR IER BAL
it R B A0 Bl RIEE) 0.35 g (91 %) 9 4R AL,

'H-NMR (400 MHz,DMSO-de): & 1.15 (t, 3H), 2.2(s, 3H), 2.35 (s,
6H), 2.7 (q, 2H), 4.35(d, 2H), 4.65(t, 1H), 6.8 (s, 1H), 7.05-7.2(m, 3H),
7.95 (s, 1H).
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F 34 2.6

8- £ -2, 3- = F Kok 3] 2-a]b"R-6- F B T Bg 69 5 A%,

#56-—HAMEBRTEL( 4 g 7.7 mmol)Fe 3-iEK-2-TH#(1.16 g,
7.2 mmol)AmAF] 1,2-= F £ A& LHE(50 ml) ¥ 5 =194 20 DB, ERAET
ERBER G ZBEAHETRATRT, A RBEAEL—
RFP SR I 2 NaoSO, TR, ERETRLAEN, ARV K ¥E
(L0:DAEH 2L, AL kb B 488 0.3 g (17 %) 4rA 4k
4.

'H-NMR (300 MHz, CDChL): § 1.4 (t, 3H), 2.4 (s, 6H}, 4.35 (q, 2H),
4.6(s, 2H), 6.75 (s, 1H), 8.2 (s, 1H).

AR 2.7

2,3- = -8-(2- T A -6-F & T B A)-sked 5 [1,2-a] R -6-F BT

g SR

¥ 8-84&-2,3-= 7 Aokod 5 {1,2-a] W2 -6-F 8L Z.82(0.7 g, 3.0
mmol). 2- Z-6-F £ F £ £0.5 g, 3.0 mmol). 5% 8% 44(0.64 g, 6.0 mmol)
Fo AL F 6 A7 I A B B BA(S0 m) ¥ 5F =% 20 aF. REE, £
BAET AL RRRE—Frih., B LBGHEQ DA RBA, £#ER
LA BT S W F AR E] 0.12 g (9 %)s AR = 4.
'H-NMR (500 MHz,CDCly): § 1.25 (t, 3H), 1.5(t, 3H), 2.35 (s, 3H), 2.42 (s,
3H), 2.44(s, 3H), 2.75(q, 2H), 4.45-4.5(m, 4H), 4.9(bs, 1H), 6.8 (s, 1H),
7.05-7.2(m, 3H), 8.1(s, 1H).

F A 2.8
6- R Ak -5- 7 A IR B 6 S A%,

i T w3 £k e8(500 ml) F 65 6- RAK-5-7 L MBER(38 g, 0.2 mol)
RS C THH B AABRBA TR, | MR, WHERR
et 2L RAFEABRCBNIZER 2S5 V., EERTHFT

.38 -
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EE L RAMY 20 0, AR AR, ARASREFLEEET TR
125 18.5 g (51 %)9A7M4L S,

H-NMR (400 MHz, DMSO-ds): § 7.4 (s, 1H), 8.05 (s, 1H), 8.3 (s,
2H), 8.8 (s, 2H).

FAA 2.9

5,6-— £ A A BLAR 4B AR,

75T F B3(600 ml)F #9 6- RS- E MBEAR(18 g, 99 mmol)Fo
EW PAUCHESRETETHAAALETENALISLBRAA. &
JEREkE R, ERUATARTEME 145 g (96 %)M 1FMLEH,

'H-NMR (300 MHz, DMSO-ds): 8 5.0 (bs, 2H), 6.1 (bs, 2H), 6.9 (bs,
1H), 7.15 (s, 1H) ,7.55(bs, 1H), 7.9(s, 1H).

F#AH) 2.10

8- -2,3- = P kel JF{1,2-a) b0 -6- TF BhAk 69 SRR

& 5,6-— £ A MBLER(12.5 g, 82 mmol). 3-3£4K-2-T#(13.6 g, 90
mmol)#= Z (150 ml) &% 20 D EF. Ao NSRS &G 3-8 R-2-TH(@EO g,
26.5 mmol) B E B R IREH 5 D i, A ik Bk, i Bk
FANE = FHRA150 ml). FEE(150 ml)Fo B 49(22 g, 160 mmol)F 3
BA 30 4. WEREERFARETELEN, FIHRELN.
AR PRPEG DA RPN, £k L2827 ACHEE 33 g
(20 %) AFARAL A4,

TH-NMR (400 MHz, DMSO-de): 8 2.25 (s, 3H), 2.35 (s, 3H), 5.6 (s,
2H), 6.65 (s, 1H), 7.15(bs, 1H), 7.85 (bs, 1H), 8.05 (s, 1H).

FLHP 211
8- F I -6-(R A A)-2- F A vped 5[1,2-a] W2 -3-F B2 TER 40 A K,
#5,6-—HAMBLEEQ.0 g, 13.4mmol), 2-FA LB LB T ES(2.38
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g, 14.4 mmol)F» ZEE(40 ml) =134 20 o). RiiE S Bkt A L
Bijo LBk, W BEAREAKRY, AASARERBAT LIRS
. RAKA LERRE BRIRE 042 g (12 %) 4 BT E 4.

'H-NMR (500 MHz, DMSO-dg): 8 1.4 (t, 3H), 2.6 (s, 3H), 4.35(q,
2H), 5.95(bs, 2H), 6.9(s, 1H), 7.35(bs, 1H), 8.0 (bs, 1H) , 9.0(s, 1 H).

32349 2.12

6-(BABA)-8-(2- LA-6-F EF RA)-2-F Aok i [1,2-a] 1R
3- 97 &% L8689,

¥ 8-RA-6-(RABI)-2-F Rkl H[1,2-a]2-3- ¥ B L. 85(0.41
g, 1.6 mmol). 2-ZA-6-FAFEE. #HE4(0.7 g, 6.6mmol). LI
(0.15 g, 1.0 mmol)F= A (20 ml) B iR 44 D Ef. JeN=R TR ZiLE
Mk Bk, ERETALERIT A TR T ER(100:4)YF 2 il
FEAEfig b 33 BT S0AL L B R WIFE] 0.35 g (56 %) 4 AR &4,

'H-NMR (300 MHz, CDCl;): § 1.25 (t, 3H), 1.45 (t, 3H), 2.35 (s, 3H),
3.65(s, 3H), 2.7(q, 2H), 4.4-4.45(m, 4H), 5.0(t, 1H), 6.95(s, 1H), 7.0-72
(m, 3H) , 9.2(s, 1H).

LA 2.13

8-, 2 -2-F Fhoked H[1,2-a] e 2 -6- T Bhfik T 2 55 2 69 4R,

3% 5 6-— £ A I ELE(10 g, 66 mmol). RAABEN(6.1 g, 66mmol)Fr
HEEA(11.2 g 132 mmol) A B = FAFELEQOO m)FHAERET
RS MBI 72 it ERET AL X EN AN FHEG g,
63 mmol). EAZETREKXIRSENFE BN ZERLH T, &
FiREMmik3) 60 CB, FHAENHBIES SLRFR62(32%)
AT M. |

"H-NMR (400 MHz, CDCls): 5 2.3 (s, 6H), 7.25(s, 1H), 7.4(s, 1H),
7.6(s, 1H), 7.75 (s, 1H), 7.85 (s, 1H), 7.9(s, 1H), 8.15(s, 1H), 8.6(s, 1H).
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FH 2.14

1-i8R-2-F R E-6-FRFENHEA

#2-F R A-6-FAER(14.9 g, 0.1 mol)ia TR £.16 840 mi) P #
iz RA A ESCL A NE T KOS ml) P o9 LAEB4A(7.0 g, 0.1 mol)
ABUREA 10 CRAT. WETRALE0 ml) P 47 2R EDE RN
Bl R ARAH T, HBEFETR, KZRGHETETHHNH D
BHEAE 40 C THIE 30 548, AT, S BANEFERETEL.
B TR RRBLA, AR LS BN LHAAEFE] 6.9 g (32 %)H 74
oM, H—APid.

'H-NMR (300 MHz, CDCly): § 1.23 (d, 6H), 2.43(s, 3H), 3.4-3.55(m,
1H), 7.05-7 2(m, 3H).

LB 2,15

2-F B H-6-F AFE TEEG SR,

€5 T LEE(S0 ml) ¥ &9 1-38RK-2-F FE-6-F A K (6.9 g, 324
mmol)6§ 53 T A4 (0.9 g, 37 mmol)FFERAA T HAZREH
BB R EAY, RELTETHHELE. 1004 AFE M FATE
B(4 m) I BEHZ RS 30 H4F. ImAABFe &) RALEE (30 mi)HFIE
TRAMBAE 1 e, S BENE, TBFAEBETEKX ALK
ST RG2EA BN, AR L2 BN HALITE] 1.75 g (33 %)H
WA,

'H-NMR (500 MHz, CDCl5): § 1.25 (d, 6H), 2.55(s, 3H), 3.7-3.8(m,
1H), 7.1-7.4(m, 3H), 10.65 (s, 1H).

%4645 2.16

2-F A6 TRE RS

T T E(1S m) ¥ 89 2-F R E-6-F A FK F#£(1.75 g, 10.8 mmol)
B T3k A A EAK4A(0.35 g, 9.5 mmol) I £ F B T A RAW 1 b

_41 -
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B, ERAETREEMNFQZERLS FPhATEPK, SBEWEHF
FE R T HAEAFE) 1.73 g (98 L) ArAata¥, H—Fbid,

TH-NMR (500 MHz, CDCly): § 1.25 (d, 6H), 2.45(s, 3H), 3.3-3.4(m,
1H), 4.8 (s, 2H), 7.05-7.2(m, 3H).

A 2.17

2-F A E-6-FEFT ARG R

AT RFHEQOm) ¥ 2-FALA-6-FEFEH(1.7g 104
mmol)#7 5% T A BB E(1.7 g, 14 mmol)FH E 2B T HEHZALE
o1 ES, EBURT ALEMN AR T ERAE A AN, Mkt
EBAW, ERAETERENTE 1.83 g (96 %)tgintet, H—
Fridy,

'H-NMR (500 MHz, CDCly): § 1.25 (d, 6H), 2.45(s, 3H), 3.25-
3.35(m, 1H), 4.75 (s, 2H), 7.05-7.25(m, 3H).

A4 2.18

2-8R-6-F AT B HER

H 3B AR AR F (15 g, 81 mmol). N-i&AX 3308 ER(15.1 g,
85.1 mmol), iTHAL=HK FBL(0.65 g)Fevg HALHK(150 ml) 4% -9 = 7L
s50ver, WG, ARAREMAFRERER. AARATRANLE
FAEAEEPEL. BM(SIO,) (BhEk L8 L8, 100:4Y%%) 168 g 4K
45 Y%ARERALSM 04 M 34, HORESWNE R B —F st @R AL

'H-NMR (300 MHz, CDCl;): 8 2.5 (s, 3H), 4.65(s, 2H), 7.05-7.45(m,
3H).

b 2.19
2-(2- 8 RK-3-FEER) LA &A%,
W 2- 184X -1-(GRAR F H)-3-F A (15 g, 0.057 mmol)Fo FAL47(9.6 g,
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0.148 mol)w A B) — P 2 P BLAR(75 ml) P A 4E 90 CF IR, A#
ET BEBMNH K ZEAMHBEKRIS0 mDF K FTEZE. A&
VIR ERIZERERAL, SBAWNERGR, AKEHAFERET %A
K., ARV —RFTREIEAHRILA, £2KE2EENSNZELA
H1F 2] 8.0 g (67 %)thrH LM,

'H-NMR (500 MHz, CDCl;): 6 2.44 (s, 3H), 3.86(s, 2H), 7.22-7.37(m,
3H).

LA 2.20

2-(2-iAR-3-F A F L) LEp e AR

W 2-(2- 2 R-3-FAE )T A5(8.0 g, 0.038 mol) A B K (60 ml)Fe
BRGSO m)M RS T H R R REMIALR, AHETERE, A
K200 m)FH AZRTRERZRESH AL SR FRER A
KEFFAR, TRILEBRETELFD 79 g(90.8 %)ty e 64,

'H-NMR (400 MHz, CDCl;): § 2.42 (s, 3H), 3.86(s, 2H), 7.09-7.18(m,
3H).

ZHEH 2.21

2-2-3R-3-FAER) LR TE A,

B 2-(2-3R3-FAER)Z8(7.9 g, 0.034 mol)FosLER(0.1 ml)AwA
£ LEEQ2S ml) P H R A AR, BEEN AR RA
NEBEAN T, AURERESKERB R SHAANERRE A
Ke#MmAR, TRIFEBRET ARSI E =, H—FrH. (858,977
%).

'H-NMR (400 MHz, CDCls): 8 1.24 (t, 3H), 2.40(s, 3H), 3.78 (s, 3H),
4.16 (q, 2H), 7.06-7.14(m, 3H).
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5] 2.22

2-(2-i8AR-3-F AR R)-1- L ERHG B A,

EEALT, I LIATH, (3.1 g, 0.083 mol) &5 4£ F 169 v kv
(100 m)F. AT FHEA 9 £ok#(50 ml) T 69 2-(2- B AR-3-FEAXK
AT 8 TB(8.5 g 0.033 mol)HHZRAMAETBRT A4 ot Kix
RA-M K A A3 ml HK, KRB 3] ml 8 15%ERA
4, KRBEHA93mIK, 150G, TR RS RAwA%hAsk
#, BRAETHREFRZ ASRKFR TE (ODIEHHBN, @idst
it iR 4hAL 1% B AT E] 7.0 g(98.6 %)RATAAAL S, h—Fbid,

'H-NMR (400 MHz, CDCl5): 8 2.39 (s, 3H), 3.00(t, 2H), 3.81 (t, 2H),
7.04-7.10(m, 3H).

FLHA) 223

FAE2LENRI-FRAELERNEGR

EBART, HEALHMHS0% £dF)(1.7 g 0.036 mol)&if LT
BRAWER RIS m)F. AZRT, £ 30 547 AR MmET @A RB(25
ml) P 89 2-(2-384%-3- P A K L) 1-ZH(7.0 g, 0.033 mol). AeAFip
(6.2 g, 0.036 mol)H H1Z AWM AT R T HALA. wsbAmARK(1.0
ml)H B ETHEEN. WEEABSRT R LRZE A LRE
REAKEFHR, HZBERE, RAKREHR ERAETEKL A
BB T BT A RBLA, £k LB B A A MZE
7.5 g (74.3 %) 847 454

'H-NMR (400 MHz, CDCL): & 2.38 (s, 3H), 3.10(t, 2H), 3.69 (t, 2H),
4.51 (s, 2H), 7.04-7.08(m, 3H) , 7.21-7.30(m, SH).

A 2.24
2-2-CFREA) TA)-6-F A X FEE4G 45,
ERART, £65CT, AT FROWERBTHFEA2S
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R-3-FERETARG2 g 00105 mol)#95% PImAR-T E4E(1.7M,
A RBEP)10.5ml, 0,018 mol), £-20 CTF & %4 30 44F. £-
65 CF @A FAPHA(.5 g 0.021 mol), £-20 CTF#HAiLREM
30 4P A FIBTHIE LD, ®IER P DS kd 2M HCI
& JBAL IR 30 24P, BHZIRAS W ¥ A LEE(50 ml), &
BAME, RRftigBAfFKkaRk 4 EHLE. TRIARET
AR, MBI RTRQEN HBLA, frbik Lai BTk
M5 3) 1.0 g (38.5 %)&9 #FHALE-.

1H-NMR (300 MHz, CDCls): 8 2.55 (s, 3H), 3.23(t, 2H), 3.66 (t, 2H),
4.46 (s, 2H), 7.05-7.31(s, 8H), 10.54(s, 1H).

A 2.25

8-(2-[2-CFRA) L A6- FAFR)EA)-2,3-= P Ao 3[1,2-a)
PLPR -6- T BLAR 69 AR,

ERART, QAT FEQ0m)P ¢ 8-F 4232 F Kofedif
[1,2-a) 72 -6- P Bhhk T A AR 35(1.4 g, 0.0038 mol) &) iE& F pe NE T F
B£(10 mi) 7 #9 £AL4(1.0 g, 0.0039 mol) S % 44 30 44, @&
A P I 2-[2-CFEA) LA )-6-F A E PE(1.0 g, 0.0039 mol)F
A EA4L8(0.48 g, 0.0076 mol)FF % R &AL, WiZAELRA
Wb EEIR, WAZLEGm), ¥R EH 30 24 AR A
TFTREEN., AR FR FEROIMEA LA, A8 L8 B
Wiz AaY., HEAAMAET LR Y, FAUR/HCI &2, EH% HC
FepimmE ., B EET TR P AR Btk 28
HIE, AKikdk THRFEBETRELES 013 g0 TgMirHLSs
#i.

1H-NMR (300 MHz, CDCl): 8 2.31 (s, 3H), 2.33(s, 3H), 2.34 (s, 3H),
2.98 (t, 2H), 3.66 (t, 2H), 4.37 (d, 2H), 4.46(s, 2H), 5.02(bs, 1H), 6.29 (bs,
2H), 6.47 (s, 1H), 7.03-7.26(m, 8H), 7.91(s, 1H).
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534 2.26

2-LA-6-FRFA5(2-TA6-F AT EHA)-6-7H A IRBLEL 496 AL

% 5-A-6-A A ME(L g, 5 mmol). 2-TA-6-FEFAK(85g,
11 mmol). N,N-=J #8:(1.75 g, 14 mmol)Feaitey TR 4:(0.1 gl
B AN m) YA 3 Def, BRAET ZEEAFRAARWET
ZRFRFHFAKRE. SEFE THRAPRETEX A=
FFR (LEARBA, ERREZEENUMZAELMITE 0T ¢
(29 %) AFARIL A,

1H-NMR (300 MHz, CDChL): § 1.2 (t, 3H), 1.25 (t, 3H), 2.35 (s, 3H),
2.45 (s, 3H), 2.7 (q, 2H), 2.8(q, 2H), 5.25 (s, 2H), 5.55 (s, 2H), 7.05-7.3(m,
6H), 8.2(s, 1H) , 8.65 (s, 1H).

FAb4] 2.27

6- B A-5-(2- LA -6- FAF RAVASAE 6 A A,

¥ 2-LE6-FEFES-(Q-TA-G6-FTAFEL)-6-HAMERER0.7
g, 2 mmol)m A F] 5-10 %¢) £.89 FEZ R @O0 m))F, /& 35 C T HH
RS 6 N, ERETEESH. RUBRLE—RTE (1)
WAL S R T R(LOEA s, AR LSBT HAZ AR WK
#%32) 0.14 g (31 %)tH iR 6.

1H-NMR (500 MHz, CDCly): & 1.21 (t, 3H), 1.87 (s, 2H), 2.37 (s,
3H), 2.72 (q, 2H), 5.11 (s, 2H), 5.99 (bs, 2H), 7.1-7.3(m, 3H), 7.67(d, 1H),
8.09 (d, 1H).

% i
1.4 5h 52 5
BB % B P e BR 43k
SR B A6 % B BR B4 sh 6 P 41 4E A 69 R E 4w Berglindh ¥
(1976) Acta Physiol . Scand. 97, 401-414 ¥ Fr 4R 347,
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H' K*-ATP Ba &ty &

A37CTF, £4F 2mMMgClh. 10mM KCl % 2mM ATP &
18mM Pipes/ Tris #7484 #l(pH 7.4) %, EBEEAQS5-5u)BF 154
4. 4w LeBel %(1978) Anal . Biochem 85, 86-89 ¥ Afi£, VAN ATP ¥
FANEEBS 3E 69 FEA R4S 3T ATP 8569 78 1L,

2R S
STMEHE K S B A wk e FpFIAE R

1% Sprague-Dawly & & #5#f K &, A XK 69 () F+ =3 M
LHEZBETRE, ARLSNATRER S kthfodh FXBWR. &
KA, RSB 14 KAEEM.

BB, B EAERER20 0 H. BXFHEEAGL
K(+37 CYRE#HE, BETHT 6ml 69 HM-H HABR, £ 254 D8
M, SAT 12ml/ b HE LK ki & T RIZHS A5 20
110 nmol / kg . b VAR $BR 43, RN, ¥4 30 24—l &k F 49
Sk, ERHEEHRAIT B ALE, 1 ml/ kg )T 5 60 547,
RAR B2 IR, 5 ml/ kg %A RAEFE)FH A 2 DT REH R K
AL, 42 Ao B2 6] 64 B 18] ] 18 T LLSE KRR AT R4 A 4 BT I
B 01MNaOH B Z B dM®mE pH 4 7.0, &IEZHe)E E4EIF Rk
Bt E e 8.

Pt EATM A6 ARANUFHEE, ERNEMRLH
BT, A5 TR AR EITE A AGRTEREFTAS
$ vty 3% (fractional responses), AL 30 448y L —4 2 ApiE A 4G ER -
FH1.0. MIRBAEHFE IS K695 ¥k & (fractiona responses)H
Eaoweld, EMNETLEHEAT, WwH TSR ABRETRE
o2 Fo AL )G FIE M B - B R R
EXEAKRGEHF R F

1% Al B9 Sprague-Dawley &% A K K. EFBW 13 X, FIAKK
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MESKRT A HWEE. A THIRERNXRLEFHIEE
(Popovic (1960) J. Appl. Physiol. 15,727-728). #&EstEAHHE &.

B E, BB AR 55 DEAH SRS AR 2F0.1-04 ).
k3% A BB AT R 8.

HESIAEXREAHGO)T =8B AGD)R 2 R(p.o) B i) #
BRAGVIEHEE, h/fh R RS ET HRAUC)Z I & 5 BORFE L
% B .

@it Jog /&M AR B E o R E B BE & T @R AUC S8t A
BEREWB T 6 E ik 2 F B R AT R B AUC SH3R3IA
SR, ETZHEBARDRLEEH G0N 2 WA R EE %)k Tt
. F(%)=(AUC (p.o.8.i.d.)/ AUC (i.v.) x 100.
HEIRAIDRAR B ERSbe Fr i) o 2 #) )

1% 4% v 3 49 Labrador 35 X 3, Harrier 29, 4471+ =35 ipid &
BT X I R, B F B E & Heidenhaim-1% 8 w20k &
B &h 5wk, .

A ShiX B, WXk By 18 o, 125 § mARK, AP
R 29 80 %A AN R AR B A TN B BR 4B (12 ml / h) & A
BB B Akik 6.5 DR, A 30 4P —rik B0k R Rk, AN
Bja 1 & 1.5 0, A0S5Sml/kghEHEIFR TR, LdRiIvETRE
WERER., BEIEAR, EoRGFEALT, HHAERBEXESNE
3 . 2 5 5kBR 6994 F ¢ Heidenham-% %,

ZEHEZEpHA 70 AMEFRMAHRETERZE. 24T
KRB ERE, ERENANBREZFATAIEOR, RELELE
— A AR T EA 1.0, ARBSHAE R 3 R 4400
FLit BE - d) .

G, BERALE 4D EELHEATHW 2R T XENE
AR, EREE 0T RLS B RIS R RELSW. e LATE,
HE A R oK .42 56 RENZMA A RE %).
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