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benzoxazoles and Related Compounds. A Novel Class of Histamine H,-Receptor Antagonists
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A series of imidazo[1,2-a]pyridinylalkylbenzoxazole derivatives was synthesized and tested for histamine
H,-receptor antagonist, gastric antisecretory and antiulcer activities. Some of 2-amino-6-[2-(imidazo[1,2-a]pyridin-2-
yDethyl]benzoxazole derivatives were found to have good pharmacological activities. Among them, 2-amino-6-[2-(7-
methoxy-3-methylimidazo[ 1,2-a]pyridin-2-yl)ethyl|benzoxazole (II-11) and 2-acetamido-6-[2-(7-methylimidazo[1,2-
a]pyridin-2-yl)ethyl]benzoxazole (II-38) showed potent antisecretory and cytoprotective activity. The structure—activity

relationships of these compounds are discussed.

Keywords histamine H,-receptor antagonist; antiulcer activity; cytoprotective activity; antisecretory activity; imidazo[1,2-

a]pyridinylethylbenzoxazole; structure-activity relationship

Since the clinical success of cimetidine (1),? many studies
have been performed in the field of histamine H,-receptor
antagonists (H,-antagonist). As a result, a number of potent
compounds (i.e., ranitidine (2),> nizatidine (3),* famotidine
(4),” and roxatidine acetate (5)®) have been marketed.
These drugs are very effective in the treatment of peptic
ulcers, but it has been observed that the relapse of these
ulcers occurs in a high ratio following the cessation of
treatment with such antacids. Although no clear reason for
this has yet been proven, it is generally considered that the
recurrence phenomenon is induced by insufficient gastric
mucosal defensive forces. From this point of view, a H,-
antagonist with cytoprotective activity is desirable.

Generally, the structure of H,-antagonists consists of
three fundamental components: (A) a basic heteroaromat-
ic ring or aromatic ring substituted by basic moiety, (B)
a four-membered side chain and (C) a urea or amidine
equivalent group (Chart 1). In a preceding paper,” we
reported that 2-amino-5-(imidazo[1,2-a]pyridin-2-yl)benz-
oxazoles (6) showed potent cytoprotective activity against
ethanol-induced gastric lesions as well as antiulcer activity
on stress ulcers in rats. From the structural comparison of
these compounds (6) with conventional H,-antagonists
(1—5) we considered that the imidazo[1,2-a]pyridine
moiety is a basic aromatic ring (A) and the 2-amino-
benzoxazole residue is regarded as a bioisostere of the
amidine group (C). As a part of continuing search for an-
tiulcer drugs, we designed compounds incorporating an
alkyl chain between these two parts in order to find a
chemically novel H,-antagonist with cytoprotective activity
(Chart 2). In this paper, we describe the synthesis and
pharmacological profiles of 2-amino-6-[2-(imidazo[1,2-
alpyridin-2-yl)ethyl]benzoxazoles and related compounds.

Chemistry The desired compounds listed in Table I were
prepared by the routes shown in Charts 3—12. The synthesis
of compounds having an ethylene chain was achieved by

e

R! N \

N N
9—NHR?
(o)

6

the route depicted in Chart 3. The key intermediates (14—18
and 20—31) were obtained by three different pathways.
Condensation of 3-chloro-2-oxopropyltriphenylphosphoni-
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aromatic flexible alkyl urea or amidine
ring chain equivalent group
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Chart 1
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TaBLE 1. Physical Data of Imidazo[,2-a]pyridinylalkylbenzoxazoles

) ICHZX{;E

Analysis (%)

CoNng?d. R! R? X  Position Y \(f‘l,zl)d (nfigc(ry(sjt). Formula Caled (Found)
solvent)” C H N
I 7.CH, H CH, 5 NHGC,H, 7 114116 CHpN,0 7123 629 17.49
111 H CH, CH, 6 NH, 7 22(9A—1\12)31 C,,H,(N,O (g; 8 5o g%?
-2 6-CH, CH, CH, 6 NH, PR s C,sH,sN,O (gg 8 367 1528
-3 7-CH, H CH, 6 NH, 20 1(55_—]5?1)7 &:11/7611{{,26%40 (ggjgg Z:g; g:gi)
11-4 7-CH, CH, CH, 6 NH, S e éz,?gsmo (gg & 345 144
-5 7-CH, cl CH, 6 NH, ) z(zgf% c%?}?}slc/lﬁé) (23 491; iiég ;3:‘1‘?
11-6 7-CH, CHO CH, 6 NH, 17 260@161 C,5H,6N,0, Grd 503 a0
-7 7-CH, CH,OH CH, 6 NH, 2 >(§)§13§l.) C,sH,sN,O, (g;(l); [51:2(3) 1738
-8 7-C,H, CH, CH, 6 NH, o S C,oH,oN,0 (gg Z; 2:2: i;gg)
11-9 7.0H CH, CH, 6 NH, 23 2(3%_—E2A3)2 éf}ii?\l@z (23.471% g:é? :471:52;?
.10  7-OCH, H CH, 6 NH, 2 2?1\;}223 63,/72122:131402 (23132 gjgg %?:gg)
111  7-OCH, CH, CH, 6 NH, 56 251133329 (.341/851—1}{128(1)\1402 (23 % P ggg)
2 7.0CH, a w6 nm, W 2o Coy 97s 43 1588
13 7-OC,H, CH, CH, 6 NH, 51 222;‘328 -Ci/;}izo(l)\u@ (ﬁig? ‘51:22 gigé)
14  7-OCOCH, CH, CH, 6 NH, 12 1(915;\9)8 czfgfsiffgjo (ggﬁg Yol 1980
115  7-CH,0H CH, CH, 6 NH, 29 2%\;1?57 631/:122:1)\1402 (gg:;(l) ggg ié‘j??
I-16  7-CH,OCH, CH, CH, 6 NH, 49 2%%13?1}) cfﬁogj& (222(1); gg igigg)
17 7-NH, CH, CH, 6 NH, 35 2%15?2)3 611/721?127%50 (235; o g% é?:g?
18 7-CH,NH, CH, CH, 6 NH, 40 2(?3112?4 (':21/8?11129%50 (gggg g:gg %Hg)
.19  7-COOH CH, CH, 6 NH, 31 (S\(;% CygH N0, (gg?g 491 %é:gé)
1120  7-COOCH, CH, CH, 6 NH, 64 25fy)252 611/31228%403 (22% g:?g ig:g;)
21 7-CONH, CH, CH, 6 NH, 15 ;/;30 C,sH, N0, (Zg 22 A g;é)
2 scH, CH, oM, 6 NH, P PRy M e e
123  8-OH CH, CH, 6 NH, 26 2(3EzA—72T3)3 81/75}1?126?\1402 (gg.gg g:% i;ﬁ)
24  8-OCH, CH, CH, 6 NH, 37 15?;h;[37 C,sH,sN,O, (gg% o %;g?
1125  8-NH, CH, CH, 6 NH, 85 20({_—1\2)2 611/311{127%50 (22}51_1, gg; 3;3)
126  8-NHCOCH, CH, CH, 6 NH, 70 (gifﬁ) C,oH,5N50, o g:izls %(2):3491)
127  7-CH, CH, CH, 6 NHCH, 20 2(%1\%9 C,oH,,N,O (ggfgg 2:‘51‘0‘ }351;;)
(AH 13H,0 (70.16 630 17.10)
1128  7-OCH, CH, CH, 6 NHCH, 6 244246 C,H,)N,0, 5575 542 13.69
(A-EA)  -2HCI (5546 5.52 13.34)
11-29 H CH, CH, 6 NHC,H, 27 132—134  C,H,)N,O 7123 629 17.49
130  7-CH, H CH, 6 NHC,H, 9 16(3[:Nl)64 CyoH,oN,O (;?:gg o3 1rds
131  7-CH, CH, CH, 6 NHGC,H, 21 18(9/\—1\11)90 C,0H,,N,0 (Z}fgg 2:22 }Z?;"
132 7-CH, Br CH, 6 NHC,H, 65 19((@11)91 C,H,4BrN,0 (:73;?‘; 2.3(1) 1403
(A-H) (57.46 476 13.64)
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TaBLE 1. (continued)

Analysis (%)

C‘;\?:fd' R? R? X  Position Y Sz‘i)zl)d (r;l{gc(ry(s:'z. Formula Caled (Found)
solvent)® c H N
33 7-OCH, CH, CH, 6 NHGC,H, 20 169—I171 C,H,N,0, 5334 604 1244
34  7-CH, CH, CH, 6 NH-uso-C,H, 30 1($1Eﬁ1)0 c'jgimo (3353 28481 ié:(l)g)
35  7-OCH, CH, CH, 6 NH-iso-CsH, 23 14(4‘?11)45 C,,H,.N,0, (Zgg 2:22 %?:gg)
36  7-CH, CH, CH, 6 NHCH,CH=CH, 10 (ﬁs_sE—Al_x? ézz}llgizN4o s 2:3? }ékl)g)
37  7-OCH, CH, CH, 6 NHCH,CH=CH, 18 k1gztlﬂ1%3 C,,H,,N,0, (ggg ggé S:gg)
138  7-CH, H CH, 6 NHCOCH, 58 519\7_—1::_1%% cfr%ﬂfgfo Go2s ?173 iéii?
113  7-CH, CH, CH, 6 NHCOCH, 39 2(5?:2)7 C,oH,0N,O, ‘22122 233 %gg?
1140 7-CH, cl CH, 6 NHCOCH, 69 2313;%())1 C,,H,-CIN,0, (g?}g i:gg }gﬁg?
41  7-CH, CH,N(CH,), CH, 6 NHCOCH, 16 1%12;125 élz/j}izs%soz (2%:(5)(9) o %‘71133)
42  7-OH CH, CH, 6 NHCOCH, 38 2%(/:7—}2132 621/:11;12:1)\1403 Codr e 1555
143  7-OCH, H CH, 6 NHCOCH, 25 (]EQ——TI;? 631/3111{128(1)\1403 (gg:g(l) g:g }‘5‘;23)
44  7-OCH, CH, CH, 6 NHCOCH, 58 22(9/:1\]2)32 ‘Clz/:lflizzo(l)\l‘,oa (g?;g ggg gg?
145  7-OCOCH, CH, CH, 6 NHCOCH, 64 o1 C,,H,oN,0, G 376 Siég)
146  8-CH, CH, CH, 6 NHCOCH, 37 1§[0t}11§2 652/(,2}};220(12140 ((5);23 2% %i:gg)
147  7-CH, H CH, 6 NHCOC,H, 50 19(9211)97 ézz}olflc;omoz Ceos 57 }2:33)
48  7-CH, H CH, 6 NHCO-=-CsH, 38 20(0/tlz)o1 C,.H,,N,0, (gggg g% EZZ?
149  7-CH, H CH, 6 NHCO-iso-C5H, 62 2(()12;:132)9 C,,H,,N,0, (2323 g%g )
50  7-CH, H CH, 6 NHCOer-C,H, 72 25{_—1\%2 C,,H,:N,O, (g(g):?g 2::21; ii:gg)
51  7-OCH, H CH, 6 NHCOer-C;H, 26 20(;—1\?10 C,,H,.N,O; (Zggg g:fg }j:gg)
52  7-CH, H CH, 6 NHCOCH(C,Hj), 57 eats C,3H,N,O, (%% e
53  7-OCH, H CH, 6 NHL-COCH(CH,)- 28 e C,,H,,N,0, G420 o %gﬁég)
154  7-CH, H CH, 6 gglcé((:)l—{gyclo-C3H7 31 2(5?—%%)4 C,1H30N,0, (ggﬁgg 223 igig?
155  7-CH, H CH, 6 NHCO cyclo-CeH,; 4l 15?:—%6 C,.H,eN,O, (g?gg 2?1g gg?
156  7-CH, CH, CH, 6 N(CH,), 9 1(?515%)6 C,oH,,N,0 (3123 ggg %2;?
157  7-CH, H CH, 6 N=CHN(CH,), 14 1(5116;_{{5)1 C,0H,, N0 (Zé:?zzt o0 ;8'.(1)2)
158  7-CH, CH, CH, 6 NHC(NH,)=NH 33 19(;_—1\—/{)96 C,sH,0NO (g?ég Z?g %gé?
159  7-CH, CH, CH, 6 CH, 28 83@85 .cét,fl?fg%p (%22(7) 2122 %%ég)
60  7-CH, CH, CH, 6 GCH, 16 1(1%_—5?1)7 6?5321N3o (3225? e 152??
61  7-CH, CH, CH, 6 OH 57 2%sz4)3 C,sH,,N;0, (Zgigi 2123 }g:gé)
m62  7-CH, CH, CH, 6 SCH, 70 1&_—Ml)o7 C,oH,,N;08 (2(7):23 2:23 323?
I 7-CH, H o 6 NHCOCH, 0 2(}54[5:5{1)5 C,sH,N,O; (2471:% 2% :é:gé)
v-1 7-CH, H SCH, 4 NHGC,H, 66 517)65%% C,oH,0N,08 (23:% g:% }2:33)
V-2 7-CH, H SCH, 5 NHC,H; 76 13%1)36 C,5H,0N,08 (2‘;;22 gg? igﬁgg)
V3 7-CH, H SCH, 6 NHC,H, 66 14(9Ej1)50 611/93}?220(1)\1405 (2‘31:?2 g:;g gigg)
(AN) (6465 5.68 15.85)

@) A EtOH; AN MeCN; C CH,Cl,; D N,N-dimethylformamide (DMF); EA AcOEL; H n-hexane; I diisopropyl ether (IPE); M MeOH; T tetrahydrofuran (THF); WH,0.
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um chloride (8) with 4-substituted-2-aminopyridine,” fol-
lowed by a Wittig reaction with an appropriate benzalde-
hyde gave ethene derivatives (14, 17 and 21) (method A).
Bromination of 2-butanone (9) with Br, and subsequent
reaction with triphenylphosphine provided 3-bromo-
2-oxobutylphosphonium bromide (10), which was treated
with K,CO; to afford phosphorane ylide (12). The Wittig
reaction of 12 with 3-benzyloxy-4-nitrobenzaldehyde, fol-
lowed by condensation with appropriate 2-aminopyridines
vielded the corresponding ethene derivatives (25—27 and
31) (method B). The Wittig reaction of 3-chloro-2-oxo-

1) Py:HBr-Br,

H4C, 2) PPh
HCOCH 3
CI’C 3 3) KoCO4
11 \
HaC.
CHyCH,COCH, M B2 "™opcoch,pepner _ KeCOs  HiC
9 2)PPhg 10

ed
R! N\

H"‘Nco/'
=,_re
Ha / Pd-C m@][ NH,
—_— N CHZCHZ—@

OH

32—50
BrCN\\

51—61

X:CHCOCH=PPh3

12 : X =Br
13:X=Cl

1427

butylidenetriphenylphosphorane (13) and subsequent con-
densation also provided the target compounds (15, 16, 18,
20, 22—24 and 28—30) (method C).

Catalytic hydrogenation of the double bond of 14—31
over Pd—C resulted in a concomitant reduction of the nitro
group and debenzylation to give the corresponding im-
idazo[ 1,2-a]pyridinylethyl-o-aminophenols (32—50). Some
of them were treated with alkyl isocyanate to yield urea
derivatives (51—61), which were then condensed by means
of polyphosphate ester (PPE)® as a dehydrating reagent to
afford the desired 2-alkylaminobenzoxazoles (I, 11-27—31

Phg
CICH,COCH,Cl  ————~  CICH,COCH,P*PhyC
7 8 '
R! H,Ph
2) cHo-LY
i NO,
1) (method A)

CHOL~OCHPh /=\ oo
ol
X
2) ("lﬂ OCH,Ph
NNH, 14—18, 20—31

X = Br (method B)
X = Cl (method C)

A

PPE

1(: NHCONHR?
N HZCHZ-@[OH —_— CHZCHZ—E):O)—NHR:‘

I, I-27—31, 11-33—37

R‘Q ICHZCH /@ >—NH, _R'coci R1@ Ic o /@: Y NHCOR®
2

1I-1—A4, 11-6, 1I-8—11,
1I-13, 1I-15, 11-20—26

11-38, II-39, 11-41, 1I-43,
11-44, 11-46—55

Chart 3
/@\0 PhCOCI /©\ ¢-HNO3 NO, H,/Pd-C QNHé
bl il 2/ PdC
HO H  NaCO3 PhCOO OH  AcOH PhCOO OH PhCOO OH
62 63 64 65

BrCN N AcCl N NaOH N
O/@O\}-NHZ-HBr —_ OO/C[ Y-NHCOCH;, ———= /@:‘)—NHCOCHa
PhCO ) PhC 0 MeOH  Ho Y
N
66 67 68
CH,
1 — :
N NH H C—QN 68 HsC—{ N
CICH,COCH,CI N SN LI S /@ S—NHCOCH,8
N" CH,CI CH,0
7 69 1
Chart 4
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and I1-33—37). 2-Aminobenzoxazole derivatives (II-1—4,
II-6, I1-8—11, 11-13, 1I-15 and II-20—26) were prepared by
the cyclization of o-aminophenol derivatives with BrCN.?
Acylation of these products gave the corresponding
2-acylaminobenzoxazoles (11-38—39, [1-41, 11-43, 11-44 and
11-46—55).

Compound III, in which the ethylene chain of II was
replaced to the methyloxy group, was prepared from
resorcinol (62). Monobenzoylation of 62, followed by
nitration, afforded o-nitrophenol (64).19 Catalytic reduc-
tion of 64 over Pd—C produced o-aminophenol (65), which
was converted, without isolation, to benzoxazole derivative
(66) with BrCN. Acetylation of 66 and debenzoylation with
NaOH provided 68. The phenol (68) was coupled with
imidazo[ 1,2-a]pyridinylmethylchloride (69), derived from
dichloroacetone (7) and 2-amino-4-methylpyridine, to

- Vol. 40, No. 6

afford the final compound (III) (Chart 4).

The compounds possessing a sulfur atom in the alkyl
chain were synthesized by the route in Chart 5. Treatment
of o-aminocresols (70—72) with ethy! isocyanate, followed
by cyclization with PPE, afforded 2-ethylaminobenzox-
azoles (76—78). Formylation of these compounds and
successive bromination with N-bromosuccinimide (NBS)
yielded bromomethylbenzoxazoles (82—84). The halides
were allowed to react with the thiol (85), prepared from 69,
to give methylthiomethyl derivatives (86—88), which were
hydrolyzed with acid to yield the desired compounds
(IV-1—3).

Introduction of the various substituents onto the
imidazo[1,2-a]pyridine ring was carried out as follows.
Mannich reaction”®? of II-38 with formalin and dimethyl-
amine hydrochloride gave I11-41. Chlorination of II-3, 11-10

NH, CaHsNCO NHCONHC,Hs PPE N
HaC —_— Hac—@[O —_ HQC—©:O‘>—NHCZH5
OH H
70—72 73—75 76—78
Ac,0— HCOOH __ED:N CHO  NBS _@:N\ CHO
- SN ———  BICH >N,
H,C 0>_ C,Hs 2 (0] CoHs
79—81 82—84
1) H,NCSNH _C 30_@”\
1) HaNCSNH, 82-84_ \10
10 N“™CH,SCH; )—N
2) NaOH Csz
86—88
HC—Q N
H* 3 'Qlc N
—_— N stcuz—@: §HCaHs
v-1—3
Chart 5
c HzN(CHa)z
HCHO - Mo ‘)—NHCOCH
(CHg)oNH-HCI C|—|2c:H2 8
R—{ N N
‘Qlc ,@:\*NHW 1-41
N“ CH,CHy o
NCS
I3 :R'=CHy R’=H _<:‘( N .
110 :R'=OCHs R°=H CHZCH /©:0>—NHR
1-38 :R'=CHs  R®=COCHg
-5 :R'=CHs R’=H
1112 : R'=0CH; R’=H
1-40 : R'=CHz  R°=COCH3
N N Py-HBr-Bro H,0—& N—Bf N
Hsc'Q]\ /@:‘)—NHCZHS T 2R \Ic H—NHC,Hs
N“CHGHy 0 N"CH,CH

11-30

11-32

Chart 6

NII-Electronic Library Service



June 1992

and II-38 with N-chlorosuccinimide (NCS) or bromination
of II-30 with pyridinium bromide perbromide afforded
3-halogenoimidazo[ 1,2-a]pyridine derivatives (I1-5, II-12,
[1-40 and II-32), respectively (Chart 6). Formylation of 17

1429

with Vilsmeier reagent (POCl,—N,N-dimethylformamide
(DMF)), followed by catalytic reduction over Pd—C and
subsequent cyclization with BrCN gave 3-formyl derivative
(I1-6). Reduction of T1I-6 with NaBH, afforded the

- = - H
HC— N H2Ph HeC—{ N~CHO OCH,Ph o PNy CHO OH
&\ 5 H,/ Pd-C >
N““CH=CH N““CH=CH 0, — N““CH,CH; NH,
“omF
(method D) 19 37

BrCN

—_— -

MR el

11-6

NaBH,4 H,C \ N

CH,OH
g
CHch

11-7

Chart 7

CH:,COO—C 10:3
AcCl / Py/, H,CH, :

- CH
HO—QL 3 Q:N\)—NHz
N HCH 0 \(\fCl e
3

CHscoo—Q ICHa

11-45

1I-9

11-14

HO—C CHg
Y-NHCOCH,  SiO2 1

N
/@: S—-NHCOCH,
CH.CH 0

11-42

N
oo
CH,CHg o

Chart 8

CH,0CO CH, OH HOCH
s ‘Q LA, 2 I
CHZCHz

43

SOCl;  CICH,
89
NaNj - K
NaCH,—{ N~CHs
SaSsuiies Tt
N“SCH,CH;

90

BrCN

CH3000—<:\<
45 ——

‘)—NHz
CHZCH

11-20

Chart 9

CHzHCZ H2

OH HOCH2~<:\< /@ .
2
CHZCH

1I-15

NaOMe  CH,OCH N
/©: PNH, ———— : 2 /@ H—NH,
CHZCH ol

II-16

N
P—NH,
HCH;

11-18

NaOH HOOC—QN /©: Y NH,
CHZCH

11-19
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3-hydroxymethyl derivative (II-7) (Chart 7). Acetylation of
I1-9 with acetyl chloride produced mono- or diacetyl
derivatives (II-14 and II-45) depending on the base used.
On treatment with silica gel, the diacetate (II-45) was
selectively deacetylated to compound I1I-42 (Chart 8).
Reduction of 45 with LiAlH, gave 43, which was cyclized
with BrCN to provide II-15. The 7-hydroxymethyl group
of II-15 was converted to the chloromethyl group by means
of SOCl,, and the product (89) was converted to the
methoxymethyl derivative (II-16). Reaction of 89 with
NaN;—KI yielded an azide derivative (90), which was
reduced to the aminomethyl derivative (I1I-18). The
7-methoxycarbonyl derivative (II-20) was obtained by the
cyclization of 45 with BrCN. Saponification of II-20 with

Vol. 40, No. 6

NaOH gave the carboxylic acid (II-19) (Chart 9). 7- and
8-Amino derivatives (II-17 and II-25) were prepared by
acidic hydrolysis of the corresponding acylated amino
derivatives (91 and 92) (Chart 10).

Finally, modification of the substituent on the benz-
oxazole moiety was done as outlined in Charts 11 and 12.
Acylation of the ¢o-aminophenol derivative (36), followed
by ring closure with POCI, yielded 2-alkylbenzoxazoles
(I1-59 and 1I-60). Treatment of 36 with (dichloro-
methylene)dimethylammonium chloride!” gave a 2-di-
methylaminobenzoxazole derivative (II-56). Cyclization of
36 with potassium ethyl xanthogenate'? afforded the
2-thiobenzoxazole derivative (95) as a potassium salt.
Methylation of this gave methylthio derivative (11-62).

§ E CH,4 Q:N}- CH3 N
5 SNH, ——= H.N /@ S—NH,
R°CONH CHZCH d 2 CHZCH e

91:R°= O-tert-C4Hg , position = 7 11-17 : position = 7
92 :R°= CHs , position = 8 1I-25 : position = 8
Chart 10
H,C
’ _Q 10 _POCI; _ HaC‘C Iz SR
H.HC; NHCOR H,CH;

93 : R =CHj I-59 : R = CHy

Rcocl| 94:R=CzHs 11-60 : R = CaHs

Hac—Q T\ZHS OH
HzCH@

KSC(=S)002H51

H“CC o N-sk
CH2CH2
95
KMnOy4
H
HaC‘Q 10 8 N ok
CH,CHy
96

C Hy
(CHg)oN'=CC1; C 1 IC

CH3I

N, CH
JQso
CH,CH; O CH,

11-56

CHs
H30—<:\( /@:O)—SCHS
CH2CH2

11-62

CH,

HaNC(NHa)=NH H“C_QIC /@: S
T N CH,GH e

2

11-58

Chart 11

Hac-Q]\c
N H.Cl

I1-38

Hac‘QIZ:‘;CH /@:g‘)—NHZ

11-4

Hz

N HC— N N
/@: »-NHCOCH;  POCls e _Q lc /@: H—N=CHN(CHj),
o] N“>CH,CH; o
DMF

11-57

H.C CH,
wHe _<:\( /@8‘ OH
CHZCHz

11-61

Chart 12
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Tasee II.  Pharmacological Activities of 6-[2-(Imidazo[ 1,2-a]pyridin-2-
yl)ethyl]benzoxazoles

H,-receptor

: Antisecretory Antiulcer
Compound a;;g%?tmas)t activity? activity®
No. AP inhibition (%) inhibition (%)
inhibition (%) .
1x 1076 g/ml 1 mg/kg i.v. 32mg/kg p.o.
1 2.6
-1 100 NE 78.0
I1-2 94.7 NE 81.1
11-3 92.2 73 34.8
11-4 69.1 65 92.9
11-5 76.7 38 75.3
11-6 NE
11-7 NE
11-8 88.2 27 97.3
11-9 86.0 91 NE
1I-10 93.0 67 42.5
1I-11 69.0 59 93.4
11-12 49.3 NE
1I-13 100 59 47.9
1I-14 85.7 25 NE
1I-15 39.6
11-16 77.5 NE 50.4
I-17 92.9 70 37.3
11-18 NE
11-19 NE
11-20 17.6
11-21 12.9
11-22 45.6 67 69.7
11-23 79.5 NE NE
11-24 19.5
11-25 67.5 NE 47.5
11-26 NE
11-27 69.0 48 85.1
11-28 92.5 NE 48.2
11-29 774 15 61.8
11-30 90.0 67 84.6
11-31 50.0 59 80.9
11-32 452 NE
11-33 65.9 35 98.6
11-34 76.5 45 62.7
11-35 81.0 23 75.0
11-36 62.9 62 53.7
11-37 74.1 41 61.7
11-38 57.8 53 89.1
11-39 76.7 57 73.8
11-40 53.4 28 50.0
11-41 54
11-42 19.0
11-43 824 57 65.1
11-44 67.3 44 42.5
11-45 554 NE 31.3
11-46 60.9 22 52.2
11-47 76.7 68 42.1
11-48 76.2 41 80.1
11-49 100 82 49.4
11-50 78.6 58 83.9
11-51 83.3 40 53.0
11-52 72.3 14 81.1
11-53 53.8 65 79.2
11-54 6.1
11-55 74.5 NE 62.2
11-56 15.9
11-57 50.9 56 72.4
11-58 NE
11-59 NE
11-60 88.5 NE 59.2
11-61 NE
11-62 NE
11 11.9
Iv-1 NE
1v-2 NE
1v-3 NE
Cimetidine 429 53 69.4
Ranitidine 43.8 72 81.8
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Oxidation of 95 with KMnOQ,, followed by the reaction with
guanidine, afforded the 2-guanidino derivative (II-58)
(Chart 11). The 2-acetylamino group of I1I-38 was converted
to dimethylaminomethyleneamino group on treatment with
Vilsmeier reagent. Hydrolysis of II-4 with 1 N HCI yielded
the 2-hydroxybenzoxazole derivative (I1-61) (Chart 12).

Pharmacological Results and Discussion

The biological results of the imidazo[1,2-a]pyridine
derivatives (I—IV) obtained in this study are listed in Tables
IT and III. All compounds were evaluated in vitro for
H,-antagonist activity using the histamine-stimulated
chronotropic response of the guinea pig atrium.!® Com-
pounds with sufficient potency were assessed according to
their in vivo pharmacological activities: the inhibition of
histamine-stimulated gastric acid secretion in the lumen-
perfused anaesthetized rats'* and antiulcer activity in the
restraint and water-immersion stressed rats (stress ulcer).!®

A comparison of the activities in the compounds in-
corporating various alkyl chain between the imidazo[1,2-
a]pyridine moiety and the benzoxazole group indicated that
an ethyl chain connected to the 6-position of a benzoxazole
group (IT) is a determinant of in vitro H,-antagonist activity.

Of the compounds of series II, a number of derivatives
showed potent H,-antagonist activity. In general, methyl,
ethyl, methoxy and ethoxy substitution on the imidazo[1,2-
a]pyridine ring were preferred for this activity. Conversion
of these groups with other substitutions (II-15, I[-18—21,
11-26 and I1-42), and the introduction of various functional
groups at the 3-position (II-5, 11-7, 11-12, 11-32, I1-40 and
11-41) tended to reduce the activity.

With regard to in vivo antisecretory effect, several
7-substituted derivatives, 7-methyl (1I-3, 1I-4, 1I-30, II-31,
11-36, 11-38, 11-39, 11-47, 11-49, I1-50 and I1-57), 7-methoxy
(II-10, TI-11 and I1-43), 7-ethoxy (II-13), 7-amino (II-17)
and 7-hydroxy (II-9) derivatives, showed potent activity.
I1-9 was the most active compound, but had no anti-stress
ulcer activity.

On the other hand, in spite of potent in vitro H,-
antagonist activity, 7-unsubstituted (II-1), 6-methyl (I11-2),
7-ethyl (I1-8), 7-acetoxy (11-14), 7-methoxymethyl (11-16),
8-hydroxy (II-23) and 8-amino (II-25) derivatives exhibited
a remarkable decrease or a complete loss in activity. These
results suggest that no simple correlation exists between the
in vitro H,-antagonist activity and the in vivo antisecretory

TaBLe III. Further Evaluation of II-4, II-11, II-30, 11-38 and the
Reference Compounds

Compoumd Acid secretion? Ethanol ulcer?
No. EDso? (mg/kg, id.)  EDso” (mg/kg, p.o.)

11-4 NT 14.1

II-11 21.8 6.1

11-30 NT 114

11-38 13.8 4.0
Cimetidine 83.0 >320
Ranitidine 30.5 29.6
Roxatidine acetate 26.9 20.4

a) H,-receptor antagonism in isolated guinea pig right atrium. b) Inhibition of
histamine-stimulated gastric acid secretion in lumen-perfused stomach of the
anaesthetized rats (n=2). c) Inhibitory effect on gastric ulcer induced by
water-immersion restraint stress in rats (z=5). NE=no effect.

a) Gastric antisecretory effect on basal acid secretion in pylorus-ligated rat.
b) Protective effect on gastric lesion induced by absolute ethanol. ¢) ED;,
values were estimated from three or four doses. Ten animals were used per dose.
NT =not tested.
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TaBLE IV. Physical Data of 2-(2-Phenylvinyl)imidazo[1, 2—a]pyridines
H1Q I OCH,Ph
CH-CH
. 'H-NMR
COI\TII(I)pd' R! R?  Position Method Yf,jld mp (°C)
' (%) Solvent 5 (J=Hz)
14 7-CH, H 4 A 25 185—189 DMSO-d, 2.34(3H,s), 5.34(2H, s),6.70 (1H,dd, J =2, 7), 7.25—7.49
(9H, m), 7.88 (1H, dd, J=2, 8), 7.92 (1H, s), 8.14 (1H, d,
J=2),839 (1H, d, J=7)
15 H CH, 5 C 23 151—153 DMSO-d, 2.64 (3H, s), 5.41 (2H, s), 6.43 (1H, t, J=7), 7.23—7.65
(10H,m),7.73 (1H,),7.93(1H, d, /=8),8.25(1H,d,J="7)
16 6-CH, CH; 5 C 20 154—155 DMSO-d, 2.32(3H,s),2.61 (3H, s), 542 (2H, 5), 7.01—7.79 (11H, m),
‘ 7.93 (1H, d, J=8), 8.05 (1H, s)
17 7-CH, H 5 A 46 175—176 DMSO-dg 2.34(3H,s),5.40 (2H,s), 6.69 (1H,dd, /=2,7),7.17—7.74
(10H,m), 7.89 (1H, d, J=8),7.98 (1H,s),8.37(1H,d,J="7)
18 7-CH;, CH, 5 C 26 158—161 DMSO-dg 2.37 (3H, s), 2.62 (3H, s), 5.45 (2H, s), 6.77 (1H, dd, J=2,
7),7.22—7.83(10H,m), 7.97 (1H,d, J=8),8.13(1H,d, J=7)
19 7-CH,4 CHO 5 D 53 200—201 DMSO-dg 2.48(3H,s),5.42(2H,s),7.13(1H,dd, J=1.5,7), 7.30—8.03
(10H, m), 7.40 (1H, d, /=1.5), 9.30 (1H, d, J=7), 10.35
(1H, s)
20 7-C,H, CH, 5 C 18 142—146 DMSO-d; 1.23(3H,t,J=17),2.61 (3H,5),2.69 (2H, q, J="7), 5.42 (2H,
$),6.78 (1H, dd, J=2,7),7.23—7.83 (10H, m), 7.92 (1H, d,
J=8), 8.19 (1H, d, J=7)
21 7-OCH,4 H 5 A 63 121—126 DMSO-d; 3.80(3H,s), 543 (2H,s),6.65 (1H,dd, J=2,7),7.27—17.75
(10H,m), 7.91(1H,d, J=8),7.96 (1H,s),8.14(1H,d, J="T7)
22 7-OCH, CH, 5 C 25 145—147 CF;COOH 2.73(3H,s),4.12 (3H, 5), 5.48 (2H, s), 7.04—7.55 (6H, m),
7.42 (5H, s), 8.10—8.37 (2H, m)
23 7-0OC,H; CH, 5 C 26 153—154 DMSO-d, 1.39(3H,t,J=7),2.60 (3H,s),4.13(2H, q,/=7),5.44 (2H,
s), 6.63 (1H, dd, J=2, 7), 6.86 (1H, d, J=2), 7.30—7.97
(10H, m), 8.11 (1H, d, J=7)
24 7-OCH,Ph CH; 5 C 27 168—169 DMSO-d; 2.59 3H, s), 5.12 (2H, s), 5.42 (2H, s), 6.71 (1H, dd, J=2,
7),7.29—7.82(15H, m), 7.93 (1H,d,J=8),8.10(1H,d, J=7)
25 7-NHCOO-  CH, 5 B 46 104—106 DMSO-d, 1.52 (9H, s), 2.61 (3H, s), 5.45 (2H, s), 7.05 (1H, dd, J=2,
tert-C,H, 7), 7.22—17.80 (10H, m), 7.95 (1H, d, J=8), 8.16 (1H, d,
J=17), 9.67 (1H, s)
26 7-COOCH, CH, 5 B 46 167—168 DMSO-d; 2.61 (3H, s), 3.85 (3H, s), 5.35 (2H, s), 7.23 (1H, dd, J=2,
7),7.30—7.76 (9H, m), 7.85 (1H, d, J=8), 7.98 (1H, 5), 8.23
(IH, d, 7="7)
27  7-CONH, CH, 5 B 32 >250 . DMSO-d, 2.68 (3H, ), 5.42 (2H, 5), 7.35—7.77 (11H, m), 7.94 (1H, d,
J=38), 8.08 (1H, s), 8.21 (1H, s), 8.32 (1H, d, J=7)
28 8-CH, CH, 5 C 21 140—142 CF;COOH 2.78(3H,s),2.81 (3H, s), 5.47 (2H, 5), 7.08—8.09 (1 1H, m),
8.23 (1H, d, /=8), 8.33 (1H, d, J=7)
29 8-OCH, CH; 5 C 17 123—125 DMSO-d, 2.62(3H,s),3.97 (3H, s), 5.44(2H, 5), 6.60—7.10 (2H, m),
7.30—8.07 (11H, m)
30 8-OCH,Ph CH, 5 C 66 130—136 DMSO-dg 2.63(3H,s),5.33(2H, s), 5.41 (2H, 5), 6.71—6.93 (2H, m),
7.30—8.08 (16H, m)
31 8-NHCOCH; CH,4 5 B 39 132—134 DMSO-dg 2.28 (3H, s), 2.64 3H, s), 5.46 (2H, s), 6.93 (1H, t, J=17),

7.32—7.82 (9H, m), 7.90—8.11 (3H, m), 9.74 (1H, s)

potency in this series.

Besides good antisecretory effects, compounds II-4, II-11,
I1-30 and II-38 exhibited potent anti-stress ulcer activity.
For these compounds, further evaluation on antisecretory
activity against the basal gastric secretion in pylorus-ligated
rats'® and cytoprotective activity against ethanol-induced
gastric lesions (ethanol ulcer)'” were examined. As shown
in Table III, the selected compounds revealed potent
cytoprotective activity. Of these, compounds II-11 and II-38
exhibited considerable antisecretory activity. The activities
were superior to those of the reference H,-antagonists:
cimetidine, ranitidine and roxatidine acetate.

These results indicate that (1): the four-membered flexible
alkyl chain of the conventional H,-antagonists is replaceable
with an aralkyl moiety, and (2): rotational freedom of the
bond connecting the alkyl chain with the urea (or amidine)

equivalent group is not required for expression of the
H,-antagonist activity.

In conclusion, we obtained (imidazo[1,2-a]pyridin-2-
yDalkylbenzoxazoles as novel structural H,-antagonists.
Many compounds showed potent in vitro H,-antagonist
activity and some of them exhibited good antisecretory
activity in in vivo tests. Furthermore, compounds I1-11 and
I1-38 showed noticeable cytoprotective activity. The
potencies were superior to that of the previously reported
cytoprotective H,-antagonist, roxatidine acetate.'®

Experimental

Melting points were determined on a Thomas—Hoover capillary melting
point apparatus and are uncorrected. Infrared (IR) spectra were taken
with a Hitachi 260-10 spectrometer. Proton nuclear magnetic resonance
(*H-NMR ) spectra were recorded with a JIMN-PMX60 or a Varian EM-390
spectrometer using tetramethylsilane as an internal standard. Mass spectral

NII-Electronic Library Service



June 1992 1433

"TABLE V. Physical Data of 2-(2-Phenylethyl)imidazo[ 1,2-a]pyridines

=\ R 6
b @\ ! 5 OH
R NICHZ,CHZT@:

3

NH,
. TH-NMR
Compd. R! R’  Position Y};Id mp (°C)
No. (%) Solvent 5 (J=Hz)
32 7CH, H 4 37 187191 DMSO-d,  2.34 (3H, s), 2.83 (4H, s), 6.12—6.76 (SH, m), 7.05—7.47 (2H, m),
7.51 (1H, ), 8.26 (1H. d, J=7)
33 H CH, s 71 152—157 DMSO-d, 228 3H. s), 2.81 (4H. s), 6.35—6.64 (2H, m), 6.67—7.32 (3H, m),
7.49 (1H, dd, J=2, 9), 8.07—8.25 (1H, m)
34 6CH, CH, 5 100 225229 CF,COOH  242(3H,s),2.58 GILs), 3.12—3 38 (4H,m), 6.92 (1H, d, J=8),7.05
(1H,5),7.48 (1H,d, J=8), 7.78 (1H, 5), 7.80 (1H, d, J—7), 8.15 (1HL,
4, J=7)
33 7-CH, H 5 98  91—97 DMSO-d,  2.33(3H,s),2.78—3.06(4H, m), 6.42(1H, dd, /=2, 8), 6.50 (1HL d,
J=8),6.55(1H,d,J=2),6.66 (1H, dd, /=2, 7),7.23 (1H. d, J=2),
7.54 (1H, 5), 8.32 (1H, d, J=7)
3  7-CH, CH, 5 72 153156 DMSO-d, 221 (3H, s), 2.30 3H, s), 2.74 (4H, s), 6.32 (1H, dd, J=2, 8), 6.46
(IH, d, J=8), 6.47 (1H, d, J=2), 6.61 (IH, dd, J=2, 7), 7.14 (1H,
d, J=2), 791 (1H, d, J=7)
37 7-CH, CHO 5 45 >250 DMSO-d, 243 (3H, s), 2.85-3.18 4H, m), 6.43—6.53 (3H, m), 7.10 (1H, dd,
J=15,7), 7.58 (IH, d, J=1.5), 9.27 (1H, d, J=7), 9.75 (IH, 5)
8 7-C,H, CH, 5 8 134—136 D,0-DCI  1.36 (3H, t, J=7), 2.24 3H, s), 2.75—3.32 (6H, m), 6.67 (1H, dd,
J=2,8),6.76(1H,d, J=2),7.12 (1H, d, J—8),7.32 (11, dd, /=2,
7),7.59 (IH, d, J=2), 8.2 (1H, d, J=7)
39 7-OCH, H 5 98 94104 DMSO-d,  2.79—2.89 (4H, m), 381 (3H, s), 6.45 (IH, dd, J=2, §), 6.53 (IH,
d, J=8), 6.55 (IH, dd, J=2, 7), 6.86 (1H, d, J=2), 7.35 (IH, d,
J=2), 7.46 (1H, ), 830 (1H, d. J—7)
40  7-0CH, CH, 5 79 215217 D,0-DCI 222 (3H, 5), 2.81—-3.36 (4H, m), 4.06 3H, 5), 6.70—7.09 (2H, m),
7.00—7.46 (3H, m), 8.21 (1H, d, J=7)
4 7-0CH, CH, s 63 152154 D,0-DCI 153 3H, t, J=7), 2.18 (3H, ), 2.87—3.29 (4H, m), 4.28 (2H. g,
J=7),6.77(1H,dd, J=2,8),6.83 (1H,d, J=2),7.02 (1H, dd, /=2,
7), 7.12 (IH, d, J=2), 729 (IH, d, J=8), 8.18 (1H, d, J=7)
2 704 CH; 5 100 172-176 D,0-DCI 220 (3H, s), 2.80—3.33 (4H, m), 6.83 (IFL, dd, J=2, 8), 6.89 (IH,
d,J=2),6.98—7.13(2H,m), 7.34(1H, d, J=8),8.22 (1H.d, /= 7)
4 7CH,0OH CH, 5 65 138145 D,0-DCI 225 (3H, s), 3.13 (4H, 5), 4.93 2H, $), 6.77 (1H, dd, J=2, 8), 6.85
(1H, d, J=2), 7.31 (1H, d, J=7), 7.40 (1H, d, J=8), 7.80 (H, d,
J=2),8.37 (IH, d, J=7)
4 7NHCOO- CH, 5 90 149153 DMSO-d,  1.52(9H,s),2.23 3H,s),2.76 (4H, ), 6.26—6.78 (3H,m), 7.03 (1H,
tert-C,H, d, J=7), 7.64 (1H, s), 8.05 (1H, d, J=7), 9.61 (IH, 5)
45 7.COOCH, CH, 5 62 181—183 CF,COOH  2.57 (3H, s), 3.123.54 (4H, m), 4.22 (3H, s), 6.82—7.13 (1H, m),
7.04 (1H, 5), 7.45 (1H, d, J=8), 8.12 (1H, d, J=7), 8.49 (IH, d,
J=1), 8.67 (1H, 5)
46 7CONH, CH, 5 83 7679 D,0-DCl  234(3H,s),3.04—3.34(4H, m), 6.67—6.94 (2H, m), 7.24—7.47 (IH,
m), 7.78 (1H, dd, J=2, 7), 8.29 (IH, d, J=2), 8.55 (1H, d, J=7)
47 8-CH, CH, 5 34 185—188 D,0-DCl  2.24 (3H, 5), 2.64 (3H, ). 3.04—3.31 (4H, m), 6.69—7.00 (1H, m),
6.86 (1H,s),7.24—7.542H, m), 7.73 (1H, d, J=7), 8.25 (1H, d, /= 7)
48  8-OCH, CH, S 44 891 D,0DCl  223(H,s), 284337 4H, m), 4.15 3H, 5), 6.65—6.89 (2H, m),
7.15—7.61 (3H, m), 7.93 (H, dd, J=2, 7)
49 3O0H CH, 5 91  102—107 D,0-DCI 223 (3H, ), 2.96—3.26 (4H, m), 6.79 (IH, dd, J—2, 8), 6.87 (IH,
d,J=2),7.18—7.37(2H,m), 7.34 (1H, d, J—8), 7.82—8.00 (1H, m)
50 8NHCOCH, CH, 5 89 130—132 DMSO-d, 221 (3H,s), 223 (3H, 5), 2.58—3.00 (4H, m), 6.32 (1H, d, J=5),

6.41(1H,5),6.46 (1H,d, J=7),6.73(1H,1,J=7),7.77 (1H,d, J=7),
7.81 (1H, d, J=8), 9.65 (1H, s)

measurements (MS) were made on either a Hitachi M-80 or a JEOL-D300
mass spectrometer.
2-[2-(3-Benzyloxy-4-nitrophenyl)vinyl]-7-methylimidazo[1,2-a]pyridine
(17): Method A A mixture of 3-chloro-2-oxopropyltriphenylphospho-
nium chloride (8) (191g, 0.49 mol) and 2-amino-4-methylpyridine
(159 g, 1.5mol) in MeCN (1.3 I) was refluxed for 5.5h with stirring. After
being ice-cooled, H,O (400 ml) and 3-benzyloxy-4-nitrobenzaldehyde (63 g,
0.25mol) were added to the reaction mixture. The mixture was adjusted
to pH 9.5 with K,CO; and stirred for 2.5h while the pH was maintained
at 9.5—10 with 20% aqueous K,CO, at room temperature. The reaction
mixture was then adjusted to pH 2 with conc. HCI. The precipitate formed
was collected by filtration, added to AcOEt-tetrahydrofuran (THF)-H,0,
and adjusted to pH 7 with 20% aqueous K,CO;. The separated organic
layer was washed with brine, dried (MgSO,) and concentrated in vacuo
to afford 17 (43 g, 46%). Recrystallization from EtOH-n-hexane gave an

analytical sample. IR (Nujol): 1640, 1600, 1590cm™!. Anal. Caled for
C,3H;gN305: C, 71.67; H, 4.97; N, 10.90. Found: C, 71.46; H, 4.87; N,
10.76. MS m/z: 385 (M ).

(3-Bromo-2-oxobutyl)triphenylphosphonium Bromide (10) A solution of
Br, (71ml, 1.4mol) in CH,Cl, (35ml) was added dropwise to a solution
of 2-butanone (9) (62ml, 0.69mol) in CH,Cl, (500ml) over 1.5h at
20—28°C and the mixture was stirred for 30 min at room temperature.
After the solvent was evaporated in vacuo, the residue was dissolved in
AcOEt (600 ml). PPh; (182 g, 0.69 mol) was added to the solution and the
mixture was stirred for 2h at the same temperature. The resulting
precipitate was collected by filtration and washed with H,O-AcOEt to
afford 10 (132 g, 39%). mp 193—194°C [EtOH-diisopropyl ether (IPE)].
Anal. Caled for C,,H,,Br,OP: C, 53.69; H, 4.30. Found: C, 53.54; H,
4.29. IR (Nujol): 1720cm ~*. *H-NMR (dimethyl sulfoxide-ds (DMSO-d))
6 1.77 (3H, d, J=THz), 5.06 (1H, q, J=7Hz), 5.88 (2H, d, J=13Hz),
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Physical Data of [2-(Imidazo[ 1,2-a]pyridin-2-yl)ethyl]phenylureas

=
R1Q\N16 5 8 OH
N HZCHZ—E:[

4 3 NHCONHR?

Yield
(%)

Compd.

3
No. R

Position mp (°C)

'H-NMR

Solvent o (J=Hz)

51 7-CH, H C,H, 4 95  212—219

52 H CH, C,H, 5 69  177—180

53  7-CH, H C,H, 5 71 205—206

54 7-CH, CH, CH, 5 97 144—149

55 7-CH, CH, C,H, 5 100  188—190

5 7-CH, CH, iso-C;H, 5 77 197—199

57 7-CH, CH, CH,CH=CH, 5 65  187—189

58 7-OCH, CH,

59 7-0CH, CH, C,H, 5 8 211213

60  7-OCH, CH, iso-C;H, 5 86  207—208

61 7-OCH; CH,; CH,CH=CH, 5 83 184—186

212213

DMSO-dg 1.05 BH, t, J=7), 2.32 (3H, s), 2.77 (4H, s), 2.99—3.13
(2H,m), 6.64 (1H,d, J=7),6.68 (1H,d, /=8),6.79 (1H,

t, J=5), 7.22 (1H, d, J=2), 7.49 (1H, s), 7.76 (1H, dd,
J=2,8), 7.84 (1H, s), 8.30 (1H, d, J=7)
1.31(3H,t,J="17),2.51 (3H,s), 3.22 (4H, m), 3.54 (2H, q,
J=17),6.94—7.72 (4H, m), 7.91—8.22 (2H, m), 8.37—38.58
(1H, m)

1.03 3H, t, J=7), 2.32 (3H, s), 2.85 (4H, s), 3.02—3.15
(2H, m), 6.56—6.73 (4H, m), 7.22 (1H, s), 7.75 (1H, s),
7.67 (14, d, J=8), 7.77 (1H, s), 8.30 (1H, d, J=7), 9.80
(1H, s)

2.44 (3H, s), 2.65 (3H, s), 2.89—3.43 (4H, m), 3.07 3H,
5),6.92(1H, d, J=8),6.99(1H,s),7.24(1H,d, J=8),7.38
(1H, d, J=7), 7.61 (1H, s), 8.20 (IH, d, J=7)

1.04 (3H, t, J=7), 2.22 (3H, s), 2.33 (3H, s), 2.75—3.39
(2H, m), 2.82 (4H, s), 6.42—6.88 (4H, m), 7.23 (1H, s),
7.65 (1H, d, J=8), 7.79 (1H, s), 8.01 (1H, d, J=7), 9.81
(1H, brs)

1.33 (6H, d, J=6), 2.45 (3H, s), 2.65 (3H, s), 2.91—3.43
(4H, m), 3.99—4.40 (1H, m), 6.94 (1H, d, J=8), 7.02 (1H,
8),7.25(1H,d,J=8),7.39(1H,d,J=7),7.63 (1H,s),8.23
(1H, d, J=7)

2.44(3H,5),2.65(3H,s),2.91—3.41 (4H, m), 3.97—4.20
(2H, m), 5.21-—5.53 (2H, m), 5.70—6.23 (1H, m),
6.85—7.11(2H,m),7.27(1H,d,J=8),7.41 (1H,d,J=7),
7.62 (14, s), 8.22 (1H, d, J=7)

2.42(3H, ), 2.88—3.44 (TH, m), 4.09 (3H, 5), 6.73—7.52
(5H, m), 7.93—8.28 (1H, m)

1.11—1.53 (3H, m), 2.44 (3H, 5), 3.18 (4H, 5), 3.30—3.85
(2H,m), 4.10 3H, s), 6.67—7.52 (5H, m), 7.90—8.32 (1H,
m)

1.07 (6H, d, J=7), 2.21 (3H, s), 2.79 (4H, s), 3.67—3.82
(1H, m), 3.82 3H, s), 6.53 (1H, dd, J=2, 8), 6.57—6.61
(H, m), 6.67 (1H,d, J=7), 6.86 (1H, d, J=2), 7.67 (1H,
d, J=8), 7.72 (1H, s), 8.03 (1H, d, J=7), 9.76 (1H, brs)
2.25 (3H, s), 2.86 (4H, s), 3.60—4.00 (2H, m), 3.86 (3H,
5),4.95—5.43 (2H, m), 5.61—6.15 (1H, m), 6.50—6.78 (3H,
m), 6.81—7.14 (2H, m), 7.50 (1H, brs), 7.74 (1H, d, J=38),
8.00 (1H, s), 8.06 (1H, d, J=")

CF,COOH

DMSO-d,

CF,COOH

DMSO-dg

CH,COOH

CF,COOH

CF,COOH

CF,COOH

DMSO-d,

DMSO-d,

7.57—S8.13 (15H, m).

(3-Bromo-2-oxobutylidene)triphenylphosphorane (12) A solution of 10
(30g, 61mmol) in AcOEt (150ml-THF (150ml)-H,O (150ml) was
adjusted to pH 10 with K,COj;. The organic layer was separated, washed
with brine, dried (MgSO,) and evaporated in vacuo. The residue was
triturated with IPE to afford 12 (25g, 97%). mp 152—153°C (MeCN).
Anal. Caled for C,,H,,BrOP: C, 64.25; H, 4.90. Found: C, 64.24; H, 4.92.
IR (Nujol): 1550cm ™. 'H-NMR (DMSO-d¢) d: 1.71 (3H, d, J=7Hz),
4.01 (1H, d, J=24Hz), 4.65 (1H, q, J="7Hz), 7.41—8.06 (15H, m).

2-[2-(3-Benzyloxy-4-nitrophenyl)vinyl]-7-methoxycarbonyl-3-methylim-
idazo[1,2-a]pyridine (26): Method B A solution of 12 (5.0g, 12mmol)
and 3-benzyloxy-4-nitrobenzaldehyde (3.1 g, 12mmol) in dioxane (50 ml)
was refluxed for 4h. After being concentrated in vacuo, 2-amino-4-
methoxycarbonylpyridine (4.6g, 30mmol) and iso-PrOH (50ml) were
added to the residue and the mixture was refluxed for 4 h, then concentrat-
ed to dryness. The residue was dissolved in AcOEt-H,O and the mixture
was acidified with 6 N HCI to pH 6. The resulting precipitate was collected
by filtration and dissolved in H,O. After being adjusted to pH 8 with 20%
aqueous K,CO,, the mixture was extracted with AcOEt-THF. The
extract was washed with H,O, dried (MgSO,) and concentrated in
vacuo. The residue was triturated with Et,O to afford 26 (2.5g, 46%).
Recrystallization from MeOH gave an analytical sample. 4nal. Calcd for
C,sH,;N;0;: C, 67.71; H, 4.77; N, 9.48. Found: C, 67.41; H, 478; N,

9.27. IR (Nujol): 1710, 1580, 1340cm ™. MS m/z: 443 (M ™).
3-Chloro-2-oxobutylidene Triphenyl Phosphorane (13) This compound
was prepared from 3-chloro-2-butanone (11) in a manner similar to that
described for 10 and 12. Yield 46%, mp 121—122°C (MeCN). Anal. Caled
for C,,H,,CIOP: C, 72.03; H, 5.50. Found: C, 71.96; H, 5.43. IR (Nujol):
1715, 1560cm~!. "H-NMR (DMSO-d;) é: 1.56 (3H, d, J=T7Hz), 4.05
(1H, d, J=23Hz), 4.51 (1H, q, J=7Hz), 7.50—7.78 (15H, m).
2-[2-(3-Benzyloxy-4-nitrophenyl)vinyl]-3,7-dimethylimidazo[ 1,2-a]pyri-
dine (18): Method C A mixture of 13 (100 g, 0.27 mol) and 3-benzyloxy-
4-pitrobenzaldehyde (70g, 0.27mol) in THF (800ml) was refluxed for
2h. The reaction mixture was concentrated to dryness. The residue was
heated under reflux with 2-amino-4-methylpyridine (74g, 0.68mol) in
EtOH (11) for 2.5h. After evaporation of the solvent, the residue was
mixed with AcOEt (11)-H,O (1.51) and the mixture was adjusted to
pH 1 with 6N HCI under ice-cooling. The resulting precipitate collected
was dissolved in H,O (500ml). After being adjusted to pH 8 with
K,CO,, the solution was extracted with AcOEt (600 ml)-THF (500 ml).
The extract was washed with brine, dried (MgSO,) and concentrated
in vacuo. The residue was triturated with IPE-Et,O to afford 18 (28 g,
26%). Recrystallization from EtOH-n-hexane gave an analytical sample.
Anal. Caled for C,,H,;N30;5: C, 69.05; H, 5.55; N, 10.07. Found: C,
69.15; H, 5.62; N, 9.87. IR (Nujol): 1600, 1585cm™*.
2-[2-(3-Benzyloxy-4-nitrophenyl)vinyl]-3-formyl-7-methylimidazo[ 1,2-
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a]pyridine (19): Method D A solution of 17 (9.0g, 23 mmol) in DMF
(50 ml) was added dropwise to a solution of POCl; (6.4 ml, 70 mmot) in
DMF (90ml) at room temperature with stirring. After the mixture was
stirred for 6h, the solvent was evaporated in vacuo. The residue was
dissolved in H,O (200mi)~CH,Cl, (300ml) and the mixture was made
basic with 20% aqueous K,COj;. The resulting precipitate was collected,
washed with H,O and crystallized from MeOH-CHCl;—dioxane to afford
19 (5.2 g, 53%). mp 200—201 °C. Anal. Caled for C,,H,,N;0,: C, 68.47;
H, 4.77; N, 9.95. Found: C, 68.27; H, 4.67; N, 10.17. IR (Nujol): 1630,
1510, 1360cm™*. MS m/z: 413 (M ™).
2-[2-(4-Amino-3-hydroxyphenyl)ethyl]-7-methylimidazo[ 1,2-a]pyridine
(35) A solution of 17 (21 g, 79 mmol) in MeOH (300 mI)-THF (300 ml)
was hydrogenated over 10% Pd-C (5.0 g) under an atmospheric pressure
of H, at room temperature. After removal of the catalyst and solvent, the
residue was triturated with Et,O to afford 35 (21 g, 98%), which was not
recrystallized because of its instability. Anal. Calcd for C,H,,N,;0: C,
71.88; H, 6.41; N, 15.72. Found: C, 71.65; H, 6.54; N, 15.36. IR (Nujol):
1665, 1590cm ™ 1. MS m/z: 267 (M ™).
2-[2-(4-Amino-3-hydroxyphenyl)ethyl]-7-hydroxymethyl-3-methylim-
idazo[1,2-a]pyridine (43) A solution of 2-[2-(4-amino-3-hydroxyphen-
yDethyl]-7-methoxycarbonyl-3-methylimidazo[1,2-a]pyridine (45) (2.0g,
6.2mmol) in THF (50 ml) was added dropwise to a suspension of LiAIH,
(0.7 g, 18 mmol) in THF (60ml) at —20 to —10°C over 30 min and the
mixture was stirred at the same temperature for 30 min. An aqueous THF
(THF :H,0=2:1) (30 ml) was slowly added to the reaction mixture, and
then 50% aqueous THF (40ml) and AcOEt (20ml) were further added.
The mixture was adjusted to pH 8 with 6 N HCl and the insoluble material
was removed by filtration. The organic layer separated from the filtrate
was washed with brine, dried (MgSO,) and concentrated in vacuo. The
residue was triturated with Et,0-AcOEt to afford 43 (1.2 g, 65%), which
was not recrystallized because of its instability. Anral. Caled for
C,7H,oN;0,: C, 68.66; H, 6.44; N, 14.13. Found: C, 68.33; H, 6.48; N,
13.98. IR (Nujol): 3400, 3330, 1640, 1620, 1600, 1580 cm 1. MS m/z: 297
M™).
2-[2-{4-(3-Ethylureido)-3-hydroxyphenyl}ethyl]-7-methylimidazo[ 1,2-
a]pyridine (53) A solution of 35 (20g, 75mmol) and EtNCO (7.7 ml,
97 mmol) in THF (200 ml)~-MeOH (200 ml) was stirred for 2.5h at room
temperature. After the solvent was evaporated in vacuo, the residue was
triturated with AcOEt to afford 53 (18 g, 71%). Recrystallization from
IPE-MeOH gave an analytical sample. 4nal. Caled for C,oH,,N,0,-1/3
H,0: C, 66.26; H, 6.63; N, 16.26. Found: C, 66.17; H, 6.84; N, 16.14. IR
(Nujol): 3300, 1645cm™". MS m/z: 338 (M ™).
2-Amino-6-[2-(7-methylimidazo[ 1,2-a]pyridin-2-yl)ethyl |benzoxazole
(I1-3) A solution of 35 (1.5g, 5.6 mmol) and BrCN (0.7 g, 6.7mmol) in
EtOH (25 m}) was stirred for 2 h at room temperature. After AcOEt (100 ml)
and H,O (100ml) were added to the reaction solution, the mixture was
adjusted to pH 1 with 10% HCL. The aqueous layer was separated, adjusted
to pH 8 with K,CO,, and extracted with AcOEt-THF. The extract was
washed with brine, dried (MgSO,) and concentrated in vacuo. The residue
was purified by alumina column chromatography eluting with
CHCI;-MeOH (19:1) to give crystals, which were converted to di-
hydrochloride in the usual way and recrystallized from AcOEt-IPE-THF
to afford 1I-3 (0.4 g, 20%). Anal. Calcd for C,sH,,N,ClO: C, 63.44; H,
5.03; N, 16.44. Found: C, 63.14; H, 5.21; N, 16.73. IR (Nujol): 3130, 3070,
1680, 1580cm™*. 'H-NMR (DMSO-d;) §: 2.32 (3H, s), 2.98 (4H, s), 6.61
(1H, dd, J=2, 7Hz), 6.93 (1H, dd, J=2, 8Hz), 7.07 (1H, d, J=8 Hz),
7.10—7.29 (4H, m), 7.51 (1H, s), 8.26 (1H, d, J="7Hz).
2-Amino-6-[2-(3-chloro-7-methylimidazo[1,2-a]pyridin-2-yl)ethyl]-
benzoxazole (II-5) A mixture of II-3 (0.7g, 2.4mmol) and N-chloro-
succinimide (NCS) (0.3 g, 2.4 mmol) in dioxane (7ml}~CHCl, (7 ml) was
stirred for 24h at room temperature. The resulting precipitate was col-
lected by filtration, washed with dioxane and recrystallized from EtOH
to afford I1-5 (0.3 g, 42%). IR (Nujol): 1670cm ™. *H-NMR (DMSO-d;)
4: 2.38 (3H, s), 3.01 (4H, s), 6.85 (1H, dd, J=2, 7Hz), 6.93—7.13 (3H,
m), 7.21 (2H, s), 7.33 (1H, d, J=2Hz), 8.09 (1H, d, /=7 Hz).
2-Amino-6-[2-(3-hydroxymethyl-7-methylimidazo[ 1,2-a]pyridin-2-yl)-
ethyl]benzoxazole (II-7) NaBH, (160 mg, 4.1 mmol) was added in por-
tions to a solution of 2-amino-6-[2-(3-formyl-7-methylimidazo[1,2-a]-
pyridin-2-yl)ethylJbenzoxazole (II-6) (0.65 g, 2.0 mmol) in MeOH (20 ml)
under ice-cooling. After being stirred for 23h at room temperature, the
solvent was evaporated in vacuo. H,O was added to the residue and the
mixture was neutralized with 1N HClL. The resulting precipitate was
collected, washed with H,O and recrystallized from MeOH-dioxane-IPE
to afford T1-7 (0.17 g, 26%). IR (Nujol): 3340, 3280, 3125, 1680, 1650 cm ™ *;

H

'H-NMR (DMSO-d,) &: 2.35 (3H, s), 2.96 (4H, s), 4.61 (2H, d, J=4Hz),
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4.96 (1H, t, J=4Hz), 6.72 (1H, dd, J=2, 7THz), 6.91 (1H, dd, J=1.5,
8Hz), 7.07 (1H, d, J=8Hz), 7.16 (1H, d, J=1.5Hz), 7.21 (2H, s), 7.24
(1H, d, J=2Hz), 8.18 (1H, d, J=T7Hz).

2-Amin0-6-[2-(7-chloromeﬂiyl-3-methylimidazo[1,2-a]pyridin-2-yl)-
ethyl]benzoxazole (89) A mixture of 2-amino-6-[2-(7-hydroxymethyl-3-
methylimidazo[1,2-a]pyridin-2-yl)ethyl]benzoxazole (II-15) (0.50¢g,
1.6 mmol) and SOCI, (5ml) was stirred for 40 min under ice-cooling. After
the reaction mixture was poured into ice-H,O, the solution was adjusted
to pH 8 with 20% aqueous K,CO; and extracted with AcOEt-THF. The
extract was washed with brine, dried (MgSO,,) and concentrated in vacuo.
The residue was triturated with Et,O to afford 89 (0.42g, 79%), mp
> 300 °C (EtOH-n-hexane). Anal. Caled for C,gH,,N,CIO: C, 63.44; H,
5.03; N, 16.44. Found: C, 63.14; H, 5.21; N, 16.72. IR (Nujol): 1675, 1615,
1570cm~ 1. '"H-NMR (D,0-DCI) é: 2.31 (3H, s), 3.23 (4H, s), 4.94 (2H,
s), 7.21 (1H, d, J=7Hz), 7.23—7.48 (2H, m), 7.58 (1H, dd, J=2, 7Hz),
7.95 (1H, s), 8.45 (1H, d, J="7Hz).

2-Amino-6-[2-(7-methoxymethyl-3-methylimidazo[1,2-a]pyridin-2-yl)-
ethyl]benzoxazole (II-16) A mixture of 89 (0.40 g, 1.2 mmol) and NaOMe
(0.13 g. 2.4 mmol) in MeOH (10 ml) was stirred for 3 h at 40—50°C. The
solvent was evaporated in vacuo and the residue was dissolved in
AcOEt-THF. The solution was washed with H,O, dried (MgSO,) and
concentrated in vacuo. The residue was chromatographed on silica gel
eluting with CHCl;-MeOH (9: 1) to give crystals which were recrystallized
from EtOH-AcOEt to afford II-16 (0.19g, 49%). IR (Nujol): 1670,
1570cm ™. "H-NMR (D,0-DCl) é: 2.26 (3H, s), 3.17 (4H, m), 3.52 (3H,
s), 4.73 (2H, s), 7.16 (1H,d, J/=8Hz), 7.19 (1H, d, J=8Hz), 7.34 (1H,
s), 7.36 (1H, dd, J=2, 8 Hz), 7.72 (1H, s), 8.32 (1H, d, J=8 Hz).

2-Amino-6-[2-(7-azidomethyl-3-methylimidazo[1,2-a]pyridin-2-yl)ethyl]-
benzoxazole (90) A mixture of 89 (1.3g, 3.8 mmol), NaN, (0.5g, 7.7
mmol) and KI (1.3 g, 7.8 mmol) in DMF (26 ml) was stirred for 17h at
room temperature. The reaction mixture was poured into H,O and
extracted with AcOEt-THF. The extract was washed with brine, dried
(MgSO,) and concentrated in vacuo. The residue was triturated with Et,O
to afford 90 (1.2 g, 92%), mp 207—209 °C (EtOH-n-hexane). Anal. Calcd
for C,3H,;;N,0-H,0: C, 59.17; H, 5.24; N, 26.83. Found: C, 59.09; H,
5.27; N, 26.70. IR (Nujol): 2100, 1670, 1570cm ™~ *. *H-NMR (DMSO-dy)
0: 2.26 (3H, ), 2.97 (4H, s), 4.49 (2H, s), 6.70—7.02 (2H, m), 7.04 (1H,
d, J=8Hz), 7.12 (1H, s), 7.19 (2H, 5), 7.45 (1H, s), 8.11 (1H, d, J=7Hz).
MS m/z: 347 (M™).

2-Amino-6-[2-(7-aminomethyl-3-methylimidazo[ 1,2-a]pyridin-2-yl)-
ethyl|benzoxazole (II-18) A solution of 90 (1.0g, 2.9 mmol) in MeOH
(100ml) was hydrogenated over 10% Pd-C (0.3 g) at room temperature
under atmospheric pressure of H,. After removal of the catalyst and solvent,
the residue was chromatographed on alumina eluting with CHCl,-MeOH
(4:1) to give crystals which were recrystallized from IPE-MeOH to afford
11-18 (0.37 g, 40%). IR (Nujol): 1680, 1570cm ™. 'H-NMR (DMSO-d,)
6:2.21 3H, ), 2.93 (4H, 5), 3.72 (2H, 5), 6.78 (1H, d, J=7Hz), 6.83 (1H,
d, J=8Hz), 7.00 (1H, d, J=8Hz), 7.07 (1H, s), 7.16 (2H, s), 7.30 (1H,
s), 7.96 (1H, d, J=17Hz).

2-Amino-6-[2-(7-amino-3-methylimidazo[ 1,2-a]pyridin-2-yl)ethyl]benz-
oxazole (II-17) A mixture of 2-amino-6-[2-(3-methyl-7-tert-butoxy-
carbonylaminoimidazo[1,2-a]pyridin-2-yl)ethyl]benzoxazole (0.8 g,
2.0 mmol) and conc. HCI (0.9 ml, 9.8 mmol) in EtOH (20 ml) was refluxed
for 1h with stirring. After the mixture was cooled in an ice bath, the
resulting precipitate was collected by filtration, then dissolved in
AcOEt-THF, and the mixture was adjusted to pH 8.5 with 20% aqueous
K,COj;. The separated organic layer was washed with brine, dried (MgSO,)
and evaporated in vacuo. The residue was triturated with AcOEt to give
a product which was recrystallized from MeCN-THF to afford 1I-17
(0.21g, 35%). IR (Nujol): 3370, 3220, 1680, 1650, 1575cm™1. 'H-NMR
(DMSO-dg) 8: 2.12 (3H, s), 2.84 (4H, s), 5.47 (2H, brs), 6.18—6.40 (1H,
m), 6.29 (1H, s), 6.84 (1H, dd, J=2, 8 Hz), 6.85—7.20 (2H, m), 7.16 (2H,
s), 7.71 (1H, d, J=8 Hz).

2-Amino-6-[2-(7-carboxy-3-methylimidazo[ 1,2-a]pyridin-2-yl)ethyl]-
benzoxazole (II-19) A mixture of 2-amino-6-[2-(7-methoxycarbonyl-3-
methylimidazo[1,2-a]pyridin-2-yl)ethyl]benzoxazole (1I-20) (0.80g, 2.3
mmol) and 1N NaOH (6.8 ml, 6.8 mmol) in MeOH (8 ml) was stirred for
20h at room temperature. After H,O was added to the reaction mixture,
the solution was adjusted to pH 5 with 4N HCL. The resulting precipitate
was collected by filtration to afford II-19 (0.24 g, 31%). IR (Nujol): 3280,
1690cm ™. 'H-NMR (CF;COOH) 8: 2.60 (3H, s), 3.40 (4H, s), 7.21—7.64
(3H, m), 8.16 (1H, d, J="7Hz), 8.52 (1H, d, J=7Hz), 8.69 (1H, s).

2-Acetamido-6-[2-(7-methylimidazo[ 1,2-a]pyridin-2-yl)ethyl]benzox-
azole (II-38) A solution of AcCl (1.9g, 25mmol) in CH,Cl, (6 ml) was
added dropwise to a solution of 2-amino-6-[2-(7-methylimidazo[ 1,2-a]-
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pyridin-2-yl)ethyl]benzoxazole (free base of II-3) (6.0 g, 21 mmol) and
pyridine (4.9ml, 62mmol) in CH,Cl, (60 ml) with stirring at 0°C. The
mixture was stirred for 2h at the same temperature and a further 22h at
room temperature. The reaction mixture was poured into saturated
aqueous NaHCO, and stirred for 1.5h at 0°C. The precipitate separated
was collected by filtration, washed with H,O and recrystallized from
EtOH-Et,O to afford II-38 (4.0g, 58%). IR (Nujol): 3125, 1700,
1625cm ™!, *H-NMR (DMSO-d;) 8: 2.22 (3H, s), 2.33 (3H, s), 3.07 (4H,
s), 6.65 (1H, dd, J=2, 7Hz), 7.08—7.55 (5H, m), 8.29 (1H, d, /=7Hz),
11.50 (1H, brs).

2-Ethylamino-6-[ 2-(7-methylimidazo[ 1,2-a]pyridin-2-yl)ethyl]benzoxa-
zole (II-30) (1) Cyclization Route: A mixture of 53 (17.5 g, 52 mmol) and
PPE (170 g) was stirred at 110 to 120 °C for 1 h. After the reaction mixture
was dissolved in AcOEt-THF-H,0, the solution was adjusted to pH 8
with K,CO,. The organic layer separated was washed with brine, dried
(MgSO,) and concentrated in vacuo. The residue was chromatographed
on alumina eluting with CHCl; to give crystals which were recrystallized
from MeCN to afford I1-30 (1.3 g, 9%). IR (Nujol): 3150, 1650, 1590 cm ™ *.
'H-NMR (DMSO-dy) 6: 1.18 (3H, t, J=7Hz), 2.31 (3H, s), 2.97 (4H, s),
3.10—3.51 (2H, m), 6.61 (1H, dd, J=2, 7Hz), 6.93 (1H, dd, J=2, 7Hz),
7.10 (1H, 4, J=7Hz), 7.18 (2H, s), 7.50 (1H, s), 7.70 (1H, t, J=5H2z),
8.26 (1H, d, J=7Hz).

(I1-30) (2) Reduction Route: LiAlH, (40mg, 1.1 mmol) was added in
portions to a solution of 11-38 (700 mg, 2.1 mmol) in THF (14ml) under
cooling in an ice bath. Afterwards, the mixture was stirred for 5h at room
temperature, poured into cold H,O and extracted with AcOEt. The extract
was washed with H,0, dried (MgSO,) and concentrated in vacuo. The
residue was chromatographed on silica gel eluting with CHCl;-MeOH
(50:1) to give crystals which were recrystallized from MeCN to afford
11-30 (350 mg, 52%).

2-[2-(4-Amino-3-hydroxyphenyl)ethyl]-7-hydroxy-3-methylimidazo[ 1,2-
a]pyridine (42) This compound was prepared from 24 in a manner similar
to that described for 35 and was not recrystallized because of its instability.
Yield 100%. An analytical sample was obtained by washing with Et,0.
Anal. Caled for C;¢H,,N;0,: C, 67.82; H, 6.05; N, 14.83. Found: C,
67.92; H, 6.03; N, 14.85. IR (Nujol): 1660, 1640, 1590cm~*. MS m/z: 283
M.

2-Amino-6-[2-(7-hydroxy-3-methylimidazo[ 1,2-a]pyridin-2-yl)ethyl]-
benzoxazole (II-9) This compound was prepared from 42 in a manner
similar to that described for II-3. Yield 23%. IR (Nujol): 1660, 1570 cm ™ 1.
TH-NMR (DMSO-d) &: 2.16 (3H, s), 2.89 (4H, s), 6.48 (1H, dd, J=2,
7Hz), 6.57 (1H, s), 6.90 (1H, d, J=8Hz), 6.90—7.33 (4H, m), 7.92 (1H,
d, /=7Hz).

6-[2-(7-Acetoxy-3-methylimidazo[ 1,2-a]pyridin-2-yl)ethyl]-2-amino-
benzoxazole (II-14) AcCl (1.2ml, 17mmol) was added dropwise to a
mixture of I1I-9 (1.8 g, 5.8 mmol) and Et;N (2.4ml, 17mmol) in CH,Cl,
(36 ml) under ice-cooling. After the mixture was stirred for 15h at room
temperature, it was added to AcOEt-THF. The solution was washed with
H,0, dried (MgSO,) and concentrated in vacuo. The residue was
recrystallized from EtOH-n-hexane to afford II-14 (0.24g, 12%). IR
(Nujol): 3240, 1755, 1680, 1575cm ™%, 'H-NMR (DMSO-d;) &: 2.26 (3H,
s), 2.32 (3H, s), 2.98 (4H, s), 6.80 (1H, dd, /=2, 7THz), 6.95—7.43 (4H,
m), 7.27 (2H, s), 8.19 (1H, d, J=7Hz).

2-Acetamido-6-[2-(7-acetoxy-3-methylimidazo[ 1,2-a]pyridin-2-yl)ethyl]-
benzoxazole (II-45) AcCl (1.4ml, 20mmol) was added dropwise to a
mixture of II-9 (1.5 g, 4.9 mmol) and pyridine (1.6 mi, 20 mmol) in CH,Cl,
(30ml) under ice-cooling and the mixture was stirred for 24h at room
temperature. The resulting mixture was poured into H,O, adjusted to pH
8 with 20% aqueous K,COj; and extracted with AcOEt-THF. The extract
was washed with H,O, dried (MgSO,) and concentrated in vacuo. The
residue was recrystallized from EtOH-»-hexane to afford I1-45 (1.2 g, 64%).
IR (Nujol): 1770, 1695, 1625, 1575cm ™. 'H-NMR (DMSO-dy) 6: 2.22
(3H, ), 2.25 (3H, ), 2.30 (3H, s), 3.02 (4H, s), 6.75 (1H, dd, J=2, 7 Hz),
7.10 (1H, d, J=8Hz), 7.23 (1H, d, J=2Hz), 7.41 (1H, d, J=8Hz), 7.42
(1H, s), 8.13 (1H, d, J=7Hz).

2-Acetamido-6-[2-(7-hydroxy-3-methylimidazo[1,2-a]pyridin-2-yl)-
ethyl]benzoxazole (I1-42) Compound 11-45 (0.50g, 1.3 mmol) was ad-
sorbed on a silica gel (10g) column. After 15h, the column was eluted
with MeOH-CHCI; (1:9 to 1:3). The fractions containing the desired
product were concentrated and the residue was dissolved in ACOEt-THF-
H,O. The mixture was adjusted to pH7.5 with saturated aqueous
NaHCO;. The organic layer separated was washed with brine, dried
(MgS0O,) and concentrated in vacuo to give crystals which were
recrystallized from AcOEt-THF-H,O to afford 11-42 (0.17 g, 38%). IR
(Nujol): 3350 (br), 1725, 1660, 1640, 1580cm ~*. "H-NMR (DMSO-d;) é:
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2.23 (6H, s), 3.06 (4H, s), 6.81 (1H, d, J=7Hz), 6.88 (1H, s), 7.16 (1H,
d, J=8Hz), 7.48 (1H, d, J=8Hz), 7.51 (1H, s), 8.18 (1H, d, J=THz).

2-Acetamido-6-[2-(3-dimethylaminomethyl-7-methylimidazo[1,2-a]-
pyridin-2-yl)ethyl]benzoxazole (II-41) A solution of II-38 (700mg, 2.1
mmol), Me,NH-HCl (205mg, 2.5mmol) and 37% aqueous HCHO
(0.23ml, 3.1 mmol) in AcOH (7 ml) was stirred at 50 °C for 15h. After the
solvent was evaporated in vacuo, saturated aqueous NaHCO; was added
to the residue and the mixture was extracted with CHCl,. The extract was
washed with H,O, dried (MgSO,) and concentrated in vacuo. The residue
was chromatographed on silica gel eluting with CHCl;-MeOH (20: 1) to
give crystals which were recrystallized from EtOH-n-hexane to afford I1-41
(130mg, 16%). IR (Nujol): 1715, 1620cm™~*. *H-NMR (DMSO-dy) 6:
2.01 (6H, s), 2.20 (3H, s), 2.34 (3H, s), 2.85—3.11 (4H, m), 3.53 (2H, s),
6.71 (1H, dd, J=2, 7Hz), 7.08—7.44 (4H, m), 8.14 (1H, d, J="7Hz).

2-Dimethylamino-6-[2-(3,7-dimethylimidazo[ 1,2-a]pyridin-2-yl)ethyl]-
benzoxazole (II-56) A mixture of 2-[2-(4-amino-3-hydroxyphenyl)ethyl}-
3,7-dimethylimidazo[ 1,2-a]pyridine (36) (2.5g, 8.9 mmol) and (dichloro-
methylene)dimethylammonium chloride (l.4g, 8.9mmol) in CHCl,
(100 ml) was refluxed for 2.5h. After H,O (100ml) was added to the
reaction mixture, the aqueous layer separated was adjusted to pH 8 with
K,CO; and extracted with AcOEt-THF. The extract was washed with
brine, dried (MgSO,) and concentrated in vacuo. The residue was extracted
with CHCl; (30ml) under reflux. The CHCI, solution was concentrated
in vacuo to give a crude product which was purified by silica gel column
chromatography with CHCl, and recrystallization from AcOEt-n-hexane
to afford 1I-56 (0.27g, 9%). IR (Nujol): 1660, 1590cm™*. 'H-NMR
(DMSO0-dy) &: 2.19 (3H, s), 2.32 (3H, s), 2.93 (4H, s), 3.08 (6H, s), 6.65
(1H, dd, J=2, 7Hz), 6.8% (1H, dd, J=2, 8 Hz), 7.08 (1H, d, J=8Hz),
7.08—7.23 (2H, m), 7.95 (1H, d, J=7Hz).

2-Dimethylaminomethyleneamino-6-[ 2-(7-methylimidazo[ 1,2-a]pyridin-
2-yl)ethyl]benzoxazole (II-57) Compound II-38 (2.2g, 6.6mmol) was
added in small portions to a solution of POCI; (1.8 ml, 20 mmol) in DMF
(20 ml) at room temperature with stirring. After being stirred for 1h, the
mixture was diluted with H,O (200 ml) and stirred for an additional 30
min, The mixture was basified with 20% aqueous K,CO; and extracted
with CHCI;. The extract was washed with H,O, dried (MgSO,) and
concentrated in vacuo. The residue was chromatographed on silica gel
eluting with CHCl;-MeOH (50: 1) to give crystals which were recrystal-
lized from MeOH-IPE to afford II-57 (0.31g, 14%). IR (Nujol): 1630
cm™!. 'TH-NMR (DMSO-dg) é: 2.33 (3H, s), 3.05 (6H, s), 3.18 (4H, s),
6.65 (1H, dd, J=2, THz), 7.07 (1H, dd, J=1.5, 9Hz), 7.23—7.37 (3H,
m), 7.57 (1H, s), 8.32 (1H, d, J=7Hz), 8.62 (1H, s).

Potassium 6-[2-(3,7-dimethylimidazo[1,2-a]pyridin-2-yl)ethyljbenzoxa-
zol-2-thiolate (95) A mixture of 36 (10 g, 36 mmol) and potassium eth-
ylxanthogenate (6.3 g, 39 mmol) in EtOH (80ml) was refluxed for 3h
with stirring. After cooling, the resulting precipitate was collected by
filtration to afford 95 (8.3 g, 65%). mp >300 °C (EtOH-n-hexane). Anal.
Caled for C;gH,(KN,0S8-1/2H,0: C, 58.35; H, 4.62; N, 11.34. Found:
C, 58.19; H, 4.60; N, 11.14. IR (Nujol): 1645, 1065cm~!. 'H-NMR
(DMSO-dg) é: 2.20 (3H, s), 2.33 (3H, 5), 2.95 (4H, 5), 6.70 (1H, dd, /=2,
7Hz), 6.85 (1H, d, /=2Hz), 6.88 (1H, d, J=7Hz), 6.99 (1H, d, /J=7Hz),
7.27 (1H, d, J=2Hz), 8.01 (1H, d, /J=7Hz).

Potassium 6-[2-(3,7-Dimethylimidazo[1,2-a]pyridin-2-yl)ethyl]benz-
oxazol-2-sulfonate (96) A solution of KMnO, (5.3 g, 33mmol) in H,0O
(123 ml) was added dropwise to a sotution of 95 (6.0g, 17mmol) in H,O
(80ml) at 5—10°C with stirring. After being stirred for 1 h at the same
temperature, the mixture was concentrated to one half of the original
volume, then mixed with H,O (50ml)~CH,Cl, (50ml). The resulting
precipitate was collected by filtration to afford 96 (4.5 g, 65%). mp >300°C
(THE-H,0). Anal. Caled for C,gH,,KN;0,S-H,0: C, 50.57; H, 4.24;
N, 9.83. Found: C, 50.95; H, 4.49; N, 10.14. IR (Nujol): 1635, 1270, 1260,
1250, 1145, 670cm ™", "H-NMR (DMSO-d,) 6: 2.20 (3H, ), 2.35 (3H, 5),
3.07 (4H, s), 6.70 (1H, dd, /=2, THz), 7.23 (1H, dd, J=2, 7Hz), 7.25
(1H, d, J=2Hz), 7.55 (1H, d, J=2Hz), 7.64 (1H, d, J=7Hz), 7.99 (1H,
d, J=7Hz).

2-Diaminomethyleneamino-6-[2-(3,7-dimethylimidazo[1,2-a]pyridin-
2-yl)ethyl]benzoxazole (II-58) A mixture of 95 (1.1g, 2.7mmol) and
guanidine hydrochloride (0.26g, 2.7mmol) in DMF (12ml) was stirred
for 4h at room temperature. The reaction mixture was poured into H,O
(110ml)-AcOEt (20ml). The resulting precipitate was collected by
filtration, washed with H,O and recrystallized from EtOH to afford II-58
0.31g, 33%). IR (Nujol): 3475, 3225, 3125, 1660, 1650, 1605cm™'.
'H-NMR (DMSO-d,) é: 2.22 (3H, s), 2.35 (3H, s), 3.00 (4H, s), 6.70 (1H,
dd, /=2, 7THz), 6.93 (1H, dd, J=2, 8 Hz), 7.18 (6H, brs), 7.20 (1H, d,
J=8Hz), 8.00 (1H, d, J=7Hz).

NII-Electronic Library Service



June 1992

6-[2-(3,7-Dimethylimidazo[ 1,2-a]pyridin-2-yl)ethyl]-2-methylthiobenz-
oxazole (II-62) Mel (0.38 ml, 6.1 mmol) was added dropwise to a solution
of 95 (2.0g, 5.5mmol) in MeOH (30 ml) under ice-water cooling. After
being stirred for 3h keeping the temperature below 5°C, the reaction
mixture was concentrated to dryness. The residue was mixed with H,O
and extracted with AcOEt. The extract was washed with H,O, dried
(MgS0,) and concentrated in vacuo. The residue was recrystallized from
AcOEt-n-hexane to afford 1I-62 (1.3g, 70%). IR (Nujol): 1650,
1600cm ™~ *.'H-NMR (DMSO-d) é: 2.22 (3H, s), 2.33 (3H, s), 2.75 (3H,
s), 2.95—3.10 (4H, m), 6.67 (1H, dd, J=2, 7THz), 7.15 (1H, dd, J=2,
7Hz), 7.23 (1H, d, J=2Hz), 7.45 (1H, d, J=2Hz), 7.50 (1H, d, J=8 Hz),
7.98 (1H, d, J=7Hz).

2-[2-(4-Acetamido-3-hydroxyphenyl)ethyl]-3,7-dimethylimidazo[1,2-a]-
pyridine (93) Acetyl chloride (1.5ml, 2.1 mmol) was added dropwise to
a mixture of 36 (5.0 g, 18 mmol) and NaHCO; (3.0 g, 36 mmol) in acetone
(30ml)-H,0 (30ml) for 10min under ice-cooling. After being stirred for
30min at the same temperature, AcCOEt-THF-H,O was added to the
mixture. The organic layer was separated, washed with H,O, dried
(MgSO,) and concentrated in vacuo to afford 93 (3.5g, 61%). mp
211—213°C (MeCN). Anal. Calcd for C,oH,,N;0,: C, 70.56; H, 6.55;
N, 13.00. Found: C, 70.70; H, 6.50; N, 12.70. IR (Nujol): 3420, 1675,
1650, 1600cm™'. '"H-NMR (DMSO-d,) : 2.08 (3H, s), 2.24 (3H, s), 2.34
(3H, s), 2.86 (4H, s), 6.51—6.84 (2H, m), 6.69 (1H, s), 7.24 (1H, s), 7.51
(1H, d, /=8Hz), 8.02 (1H, d, J=7Hz), 9.30 (1H, s).

6-[2-(3,7-Dimethylimidazo[ 1,2-a]pyridin-2-yl)ethyl]-2-methylbenzoxa-
zole (II-59) A mixture of 93 (2.5 g, 7.7 mmol) and POCIj (1.4 ml, 16 mmol)
in sulfolane (25 ml) was stirred for 1 h at 100 °C. The reaction mixture was
added to H,O-AcOEt. The aqueous layer separated was adjusted to pH
8 with K,CO; and extracted with AcOEt-THF. The extract was washed
with brine, dried (MgSO,) and concentrated in vacuo. The residue was
chromatographed on silica gel eluting with CHCl;-MeOH (39: 1) to give
crystals which were recrystallized from Et,0-AcOEt to afford I1-59 (0.67 g,
28%). IR (Nujol): 1645, 1615, 1575cm ™. '"H-NMR (DMSO-d,) §: 2.21
(3H, s), 2.33 (3H, s), 2.57 (3H, s), 3.03 (4H, 5), 6.66 (1H, d, J=7Hz), 7.12
(1H, d, J=8Hz), 7.21 (1H, s), 7.43 (1H, s), 7.47 (1H, d, J=8Hz), 7.97
(1H, d, J=7Hz).

6-[2-(3,7-Dimethylimidazo[ 1,2-a]pyridin-2-yl)ethyl]-2-hydroxybenzox-
azole (II-61) A solution of 1I-4.(0.60g, 1.6mmol) in 1N HCl (4.8ml,
4.8 mmol) was refluxed for 40 min with stirring. The resulting precipitate
was collected by filtration and suspended in H,O. After the mixture was
adjusted to pH 8, the insoluble material was collected, washed with H,O
and recrystallized from IPE-MeOH to afford II-61 (0.28g, 57%). IR
(Nujol): 3440, 1790, 1760, 1650 cm ™. 'H-NMR (CF;COOH) 6: 2.40 (3H,
s), 2.68 (3H, s), 3.27 (4H, s), 7.08—7.52 (4H, m), 7.66 (1H, s), 8.22 (1H,
d, J=7Hz), 9.74 (1H, brs).

2-Amino-6-benzoyloxybenzoxazole Hydrobromide (66) A solution of
5-benzoyloxy-2-nitrophenol (64)!® (9.0 g, 35 mmol) in MeOH (180 ml) was
hydrogenated over 10% Pd-C (0.9 g) under the atmospheric pressure of
H, at room temperature. After the catalyst was removed by filtration,
BrCN (3.7g, 35mmol) was added to the filtrate and the solution was
stirred for 7h at room temperature. The solvent was evaporated in vacuo
and the residue was recrystallized from IPE-MeOH to afford 66 (5.6 g,
48%). mp 225—226 °C (IPE-MeOH). 4nal. Calcd for C,,H,,N,0, - HBr:
C, 50.17; H, 3.31; N, 8.36. Found: C, 49.95; H, 3.26; N, 8.44. IR (Nujol):
3440, 3350, 3200, 1730, 1700 cm ™. "H-NMR (DMSO-dy) 6: 7.27 (1H, dd,
J=2, 8Hz), 7.40 (1H, s), 7.50—7.82 (4H, m), 8.07—8.25 2H, m). MS
mjz: 254 (M),

2-Acetamido-6-benzoyloxybenzoxazole (67) AcCl (7.1 ml, 99 mmol) was
added dropwise to a solution of 66 (21.1 g, 63 mmol) and pyridine (26.6 ml,
328 mmol) in CH,Cl, (410ml) under ice-cooling. After the mixture was
stirred for 6 h at room temperature, saturated aqueous NaHCO, (200 ml)
and IPE (500ml) was added to the reaction mixture. The resulting
precipitate was collected by filtration to afford 67 (11.5g, 62%). mp
212—213°C (IPE-MeOH). Anal. Caled for C,¢H,,N,0,: C, 64.86; H,
4.08; N, 9.46. Found: C, 64.88; H, 3.97; N, 9.36. IR (Nujol): 3175, 3140,
1710cm™". 'H-NMR (DMSO-d;) é: 2.27 (3H, s), 7.18—8.27 (8H, m),
[1.53 (1H, s). MS m/z: 296 (M ).

2-Acetamido-6-hydroxybenzoxazole (68) A solution of 67 (4.0g, 14
mmol) and 1N NaOH (14 ml, 14 mmol) in MeOH (80 ml) was stirred for
2h at room temperature. The solution was adjusted to pH 7 with 6N
HCI and the resulting precipitate was collected by filtration to afford 68
(1.6 g, 62%). mp 251—252 °C (MeOH-THF). Anal. Calcd for CHgN,O,:
C, 56.25; H, 4.20; N, 14.58. Found: C, 56.41; H, 3.98; N, 14.43. IR (Nujol):
3255, 3140, 1710, 1650 cm™*. '"H-NMR (DMSO-d) &: 2.20 (3H, s), 6.78
(1H, dd, J=2, 8Hz), 7.00 (1H, d, J=2Hz), 7.40 (IH, d, J=8 Hz), 10.00
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(1H, brs). MS m/z: 192 M ™).

2-Chloromethyl-7-methylimidazo[ 1,2-a]pyridine (69) A solution of 1,3-
dichloroacetone (30g, 240mmol) and 2-amino-4-methylpyridine (64 g,
590 mmol) in MeCN (210 ml) was refluxed for 1 h. After the solvent was
evaporated in vacuo, the residue was chromatographed on silica gel eluting

with CH,Cl,~AcOEt (1:1) to afford 69 (10g, 24%). mp 91—93°C

(EtOH-n-hexane). Anal. Caled for CoH,CIN,: C, 59.84; H, 5.02; N, 15.51.
Found: C, 59.55; H, 5.19; N, 15.37. IR (Nujol): 1645cm~!. ‘H-NMR
(DMSO-dg) o: 2.34 (3H, s), 4.82 (2H, s), 6.74 (1H, dd, J=2, 7Hz), 7.30
(1H, s), 7.90 (1H, s), 8.39 (1H, d, J=7Hz).

2-Acetamido-6-[ (7-methylimidazo[1,2-a]pyridin-2-yl)methoxy]benz-
oxazole (IlI) Methanolic NaOMe (28%, 1.3 g, 6.5 mmol) was added to
a solution of 68 (1.3 g, 6.5 mmol) and 69 (1.4 g, 7.8 mmol) in DMF (25 ml).
After being stirred at 50 °C for 17 h, the reaction mixture was concentrated
to dryness. The residue was added to H,O and extracted with AcOEt. The
extract was washed with H,0, dried (MgSO,) and concentrated in vacuo.
The residue was chromatographed on silica gel eluting with CHCl;-MeOH
(50:1), and the product obtained was recrystallized from dioxane-IPE-
MeOH to afford III (0.22g, 10%). IR (Nujol): 3140, 3075, 1675,
1620cm~*.'H-NMR (DMSO-d;) §: 2.29 (3H, s), 2.46 (3H, s), 5.17 (2H,
s), 6.66 (1H, dd, J=1.5, 7Hz), 6.78 (1H, dd, /=2, 8 Hz), 6.99 (1H, d,
J=2Hz),7.20 (1H, d, J=1.5Hz), 7.43 (1H, d, /=8 Hz), 7.70 (1H, s), 8.32
(1H, d, J=7Hz), 9.68 (1H, brs).

2-Ethylamino-6-methylbenzoxazole (78) A mixture of 2-(3-ethyl)ureido-
5-methylphenol (75) (31 g, 16 mmol) and PPE (210 g) was stirred at 120°C
for 2.5h. Afterwards, the mixture was poured into cold H,O, adjusted to
pH 8 with 20% aqueous K,COj; and extracted with AcOEt. The extract
was washed with H,O, dried (MgSO,) and concentrated in vacuo. The
residue was triturated with IPE to afford 78 (22 g, 75%). mp 100—101°C
(AcOEt—n-hexane). Anal. Caled for C,,H,,N,O: C, 68.16; H, 6.86; N,
15.90. Found: C, 68.20; H, 6.88; N, 15.82. IR (Nujol): 1640 cm 1. 'H-NMR
(DMSO-dg) o: 1.18 (3H, t, J=7Hz), 2.32 (3H, s), 3.10—3.53 (2H, m),
6.87 (1H, dd, J=2, 8 Hz), 7.10 (1H, d, J=8Hz), 7.12 (1H, d, J=2Hz),
7.68 (1H, t, J=5Hz). MS m/z: 176 (M *).

2-(N-Ethylformamido)-6-methylbenzoxazole (81) A solution of Ac,0O
(6.4ml, 68 mmol) and HCOOH (2.6 ml, 68 mmol) was stirred at 50 °C for
30min. After the solution was cooled in an ice-bath, THF (10 ml) and 78
(4.0 g, 23 mmol) were added and the mixture was stirred for 1.5h at room
temperature. The reaction mixture was poured into H,O and extracted
with AcOEt. The extract was washed with H,O, dried (MgSO,) and
concentrated in vacuo. The residue was triturated with IPE to afford 81
(3.0g, 65%). mp 118—119 °C AIPE-MeOH). Anal. Calcd for C, ;H,,N,0,:
C,64.69; H, 5.92; N, 13.72. Found: C, 64.99; H, 5.98; N, 13.65. IR (Nujol):
1690, 1635cm ™. 'H-NMR (DMSO-d,) §: 1.21 (3H, t, J=7Hz), 2.41 (3H,
s), 3.92 (2H, q, /=7Hz), 7.16 (1H, dd, J=2, 8 Hz), 7.42 (1H, d, J=2Hz),
7.48 (1H, d, J=8Hz), 9.17 (1H, s).

6-Bromomethyl-2-(N-ethylformamido)benzoxazole (84) A mixture of 81
(7.6g, 37mmol), NBS (6.6g, 37mmol) and benzoyl peroxide (0.20g,
0.83 mmol) in benzene (150 ml) was refluxed for 70 min. The cooled reaction
mixture was extracted with AcOEt. The extract was washed with H,O,
dried (MgSO,) and concentrated in vacuo. The residue was triturated with
IPE-n-hexane to afford 84 (6.2 g, 59%). mp 98—100 °C (AcOEt-n-hexane).
Anal. Caled for C,,H,,BrN,0,: C, 46.67; H, 3.92; N, 9.89. Found: C,
46.49; H, 4.15; N, 9.77. IR (Nujol): 1705, 1640 cm~*. "H-NMR (DMSO-d;)
6: 1.23 (3H, t, J=7Hz), 3.95 (2H, q, J=7Hz), 4.86 (2H, s), 7.34—7.63
(2H, m), 7.77 (1H, d, J=2Hz), 9.24 (1H, s).

2-Mercaptomethyl-7-methylimidazo[1,2-a]pyridine (85) (1) A mixture
of 69 (5.0 g, 28 mmol) and thiourea (2.2 g, 28 mmol) in EtOH (10 ml) was
refluxed for 20 min. The mixture was added to AcOEt (100ml) and the
resulting precipitate was collected by filtration and washed with AcOEt
to give S-(7-methylimidazo[1,2-a]pyridin-2-ylmethyl)isothiourea hydro-
chloride (7.1g, 100%), mp 170—172°C. IR (Nujol): 1665, 1650cm™'.
'H-NMR (DMSO-dy) &: 2.34 (3H, s), 4.54 (2H, s), 6.66 (1H, dd, J=2,
7Hz), 7.10 (1H, s), 7.67 (1H, s), 8.02 (1H, d, /=7 Hz).

(2) A mixture of S-(7-methylimidazo[ 1,2-a]pyridin-2-ylethyl)isothiourea
hydrochloride (7.7 g, 30 mmol) and NaOH (1.2 g, 30 mmol) in H,O (54 ml)
was refluxed for 2 h with stirring. The cooled reaction mixture was extracted
with AcOEt. The extract was washed with H,O, dried (MgSO,) and
concentrated in vacuo to afford 85 (4.2g, 79%). mp 176—177°C. Anal.
Caled for CoH(N,S: C, 60.64; H, 5.65; N, 15.72. Found: C, 60.74;: H,
5.54; N, 15.96. IR (Nujol): 1640cm™*. 'H-NMR (DMSO-d,) é: 2.33 (3H,
s), 4.00 (2H, ), 6.72 (1H, dd, J=2, 7Hz), 7.28 (1H, s), 7.77 (1H, s), 8.38
(1H, d,-J=7Hz).

2-(N-Ethylformamido)-6-[ (7-methylimidazo[ 1,2-a]pyridin-2-yl)methyl-
thiomethyl]benzoxazole (88) A mixture of 84 (1.4 g, 4.9 mmol), 85 (0.80 g,
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4.5mmol) and K,CO; (0.50 g, 3.6 mmol) in DMF (8 ml) was stirred for
2h under ice-cooling. The reaction mixture was poured into H,O (40 ml)
and extracted with AcOEt. The extract was washed with H,O, dried
(MgS0O,) and concentrated in vacuo. The residue was chromatographed
on silica gel eluting with CHCl;-MeOH (39: 1) to afford 88 (0.78 g, 46%).
mp 116—118 °C (IPE-MeOH). Anal. Caled for C,,H,,N,O0,S: C, 63.14;
H, 5.30; N, 14.73. Found: C, 63.11; H, 5.29; N, 14.52. IR (Nujol): 1695,
1649, 1560cm™!. 'H-NMR (DMSO-d;) 6: 1.23 (3H, t, J=7Hz), 2.31
(3H, s), 3.70 (2H, s), 3.90 (2H, s), 3.92 (2H, q, J=7Hz), 6.66 (1H, dd,
J=2,7Hz),7.23 (1H, s), 7.31 (1H, dd, /=2, 8 Hz), 7.52 (1H, d, J=8 Hz),
7.59 (1H, s), 7.69 (1H, s), 8.30 (1H, d, J=7Hz), 9.18 (1H, s).

2-Ethylamino-6-[(7-methylimidazo[1,2-a]pyridin-2-yl)methylthiometh-
yllbenzoxazole (IV-3) A solution of 88 (0.60 g, 1.6 mmol) and conc. HCI
(0.70ml, 7.9mmol) in MeOH (12ml) was stirred for 3h at room
temperature. The solvent was evaporated in vacuo and the residue was
added to AcOEt-THF-H,0. After the mixture was adjusted to pH 8 with
20% aqueous K,COj, the organic layer was separated, washed with brine,
dried (MgSO,) and concentrated in vacuo. The residue was chromato-
graphed on silica gel eluting with CHCI; to give a product which was
triturated with Et,0, and then recrystallized from MeCN to afford IV-3
(0.37 g, 66%). IR (Nujol): 1665, 1640, 1590cm™*. 'H-NMR (DMSO-dg)
é: 1.20 (3H, t, J=7Hz), 2.33 (3H, s), 3.13—3.51 (2H, m), 3.69 (2H, s),
3.82 (2H, s), 6.66 (1H, dd, J=2, 7Hz), 6.98—7.14 (2H, m), 7.14—7.38
(2H, m), 7.69 (1H, s), 7.80 (1H, t, J=5Hz), 8.29 (1H, d, /=7Hz).

Biological Test Histamine H,-Receptor Antagonist Activity!® The
atrial strip isolated from guinea pig was suspended under an initial tension
of 0.3 to 0.6 g in an organ bath containing Thyrode solution at 30 °C, and
aerated by 95% 0O,-5% CO, gas. The beating rate and amplitude of
contraction of the atrium were recorded by means of a transducer and a
polygraph. Histamine hydrochloride (1 x 107°g/ml) was added to the
bathing fluid and the increase in beating rate after dosing was measured.
Addition of test compounds was done 30min after washing out the
histamine hydrochloride. The inhibitory effect of the test compound was
calculated by comparing histamine-induced increases in beating rate before
and 30 min after dosing with the test compounds.

Gastric Acid Antisecretory Activity (Histamine-Stimulated Acid Secre-
tion)'¥ Male Sprague-Dawley rats weighing about 250 g were used. Rats
were deprived of food but allowed free access to water for 24h. The
animals were anesthetized with 1.25 g/kg urethane intraperitoneally. The
abdomen was opened and the gastric lumen was perfused with saline
throughout the experiment. The perfusate was titrated by an autotitrator
with 25mM NaOH as a titrant. Gastric secretion was stimulated by
intravenous infusion with histamine (3 mg/kg/h). After reaching a plateau,
the test compound (1 mg/kg) was given intravenously. The effect of the
drug was expressed as maximal inhibition by acid output.

Gastric Acid Antisecretory Activity (Basal Acid Secretion)!® Male
Sprague-Dawley rats, weighing about 110g, were deprived of food but
had free access to water for 24 h. The pylorus of the stomach was ligated
under ether anesthesia. The test compound was administered intraduoden-
ally just after the pyloric ligation. Four hours later, the animals were
sacrificed and gastric contents were collected. The volume of samples was
measured and the acidity was titrated with 0.1 N NaOH to pH 7.0 using
an automatic titrator. Both the volume of gastric fluid and the total gastric
acid output in the treated animals were compared with those in the control
animals, and the percent inhibition for each dose was calculated.
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Antiulcer Activities Restraint and water-immersed stress ulcer (stress
ulcer) and ethanol-induced gastric lesion (ethanol ulcer; cytoprotective
activity) were evaluated by the methods described in literature,*>!” and
in our previous paper.!®

The ED,, values, the dose required for 50% inhibition of the ulcer
index and the gastric acid output, were estimated according to the method
of Litchfield and Wilcoxon.2®

Acknowledgments The authors are indebted to Mr. H. Ishikawa and
Mr. H. Yamakuni for carrying out the biological testing. Thanks are also
due to the staff members of our analytical division for elemental analysis
and measurement of spectral data.

References and Notes
1) PartIl:Y.Katsura, Y. Inoue, S. Nishino, M. Tomoi and H. Takasugi,
Chem. Pharm. Bull., 40, 371 (1992).
2) G. J. Durant, J. C. Emmett, C. R. Ganellin, P. D. Miles, M. E.
Parsons, H. D. Prain and G. R. White, J. Med. Chem., 20,901 (1977).
3) - J. Bradshaw, R. T. Brittain, J. W. Clitherow, M. J. Daly, D. Jack, B.
J. Price and R. Stables, Brit. J. Pharmacol., 66, 464 (1979).
4) T.-M. Lin, D. C. Evans, M. W. Warrick, R. P. Pioch and R. R.
Ruffolo, Gastroenterology, 84, 123 (1983).
5) 1. Yanagisawa, Y.Hirataand Y. Ishii, J. Med. Chem., 30, 1787 (1987).
6) M. Tarutani, H. Sakuma, K. Shiratsuchi and M. Mieda,
Arzneim.-Forsh./Drug. Res., 35, 703 (1985).
7) a) L. Almirante, L. Polo, A. Mugnaini, E. Provinciali, P. Rugarli, A.
Biancotti, A. Gamba and W. Murmann, J. Med. Chem., 8, 305 (1965);
b)J. G. Lombardino, J. Org. Chem., 30, 2403 (1965); c) W. W. Paudler
and H. L. Blewitt, ibid., 30, 4081 (1965); d) G. J. Durant, J. M. Loynes
and S. H. B. Wright, J. Med. Chem., 16, 1272 (1973), €) A. J. Elliott,
H. Guzik and J. R. Soler, J. Heterocyclic Chem., 19, 1437 (1982).
8) Y.Kanaoka, T. Hamada and O. Yonemitsu, Chem. Pharm. Bull., 18,
587 (1970).
9) T. Nagano, M. Itoh and K. Matsumura, J. Am. Chem. Soc., 75, 712
(1953).
10) D. H. R. Barton, W. H. Linnell and N. Senior, J. Chem. Soc., 1945,
437.
11) F. Hervens and H. G. Viehe, dngew. Chem. Internat. Edit., 12, 405
(1973).
12) L. Katz and M. S. Cohen, J. Org. Chem., 19, 758 (1954).
13) J. W.Black, W. A. M. Duncan, G. J. Durant, C. R. Ganellin and M.
E. Parsons, Nature (London), 236, 385 (1972).
14) M. N. Ghosh and M. O. Schild, Br. J. Pharmacol., 13, 54 (1958).
15) K. Takagi and S. Okabe, Jpn. J. Pharmacol., 18, 9 (1968).
16) H. Shay, S. A. Komarov, S. S. Fels, D. Meranze, M. Gruenstein and
H. Siplet, Gastroenterology, 5, 43 (1945).
17) A. Robert, J. E. Nezamis, C. Lancaster and A. J. Hanchar,
Gastroenterology, 77, 433 (1979).
18) X. Shiratsuchi, H. Fuse, M. Hagiwara, T. Mikami, K. Miyasaka and
H. Sakuma, Arch. Int. Pharmacodyn., 294, 295 (1988).
19) Y. Katsura, S. Nishino and T. Takasugi, Chem. Pharm. Bull., 39,
2937 (1991).
20) J.T. Litchfield and F. J. Wilcoxon, J. Pharmacol. Exp. Ther., 96, 99
(1949).

NII-Electronic Library Service





