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Synthesis of N-(2-(3,5-dimethyl-4-methoxypyridyl)
alkylloxazolidinone Analogues and Evaluation of
their Proton Pump Enzyme Inhibitions

Sung-Hwa Yoon®, Do-Young Kim and Sung Kwan Hwang '
Department of Applied Chemistry, Ajou University, Suwon 442-749, Korea

Abstract— Four oxazolidinone analogues(6, 7, 8, 9), which are isosters of 5, were synthesized by the
reaction of 2-chloroalkyl-3 5-dimethyl-4-methoxypyridine with the corresponding benzoxazolidinone or
oxazolidinone, respectively, and were evaluated for their inhibitory activities toward proton pump en-
zyme under in vitro condition. Isosteric substitution of the benzothiazolidine moiety in § with ben-
zoxazolidinone rendered the molecule relatively inactive.

Keywords [_] benzoxazolidinone, oxazolidinone, proton pump enzyme inhibitor, isosteric substitution.

Qattnle] A7 ARE KBk F2 oFe] T
o g geld £7 Zz b oejahg-g 7hd g
okgo] AAE e o5 F, eWMEHET()T 2L
H*/K'-ATPase A&jAl=(dd Z2E HEZ AfA)
o) ZZEHT Fhol HH o2 FLIHME
a7} Fsla 2 &2 0]7] wWEe A2 FA YR
AZA o] gF 1 glek? e} 1989 d 9w ZakEo]
deHow Add ¥, o Fe £44*Y F hy-
pergastrinemiaz} 4Z A=, o= of o5 A&
7)A A P mol nieh o) Al 2A0A AL E
o] A9 cyclic sulfenimide 33}80] TZE HEJ
U= SHEHE-719) vhgste] g FRAE Fele
disulfide 2%-& o] FHA w7194 g4 As| anE
el 7] &2l Aoz vk Aol (Scheme ).

ol ol fr 2 oW makED 2 o7 g 7HAE

¥ owFo) #@ B9t o AxelAR
(d3) 0331-219-2515 (=) 0331-214-8918

M= disulfide Z3to] b 3 TZE FE A2
A, TZE HE 749 thiol 2H4719} vH8-3t4 disul-
fide %S Y F Ut AP AW/ HAA A
A9 thiophile 33ES 2L Z2E HEAFAZ
Mstnz sgen™? B A7"? oA Kz
thiophile moiety24] thiazolidine groupS X434
A8 N-(2-(3,5 dud-4-vEA L)) =zE

Me
Me MeO N =
MeO. N O N* +
3§ H PN )—ome
N OMe = 'l‘ Me
M We H

SOH

1 Enzyme-SH 2
T e
e o R g et
OMe N -OMe
z g;' Enzyme-SH N‘S_Q;O
S.
3

~

4 S—Enzyme
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6 (n=1, R=phenyl)
7 (n=1, R =H)
8 (n=2, R=phenyl)
9 (n=2, R=H)

§ (R=CF,)

Fig. 1.

olEE| S AT vt o|F F N-(2-(3,5 tiviid-4-1l
EXAgd) 2 g fizElolEe|d(5)o] vlwE FEe
zeEH A3 A7 (ICe=24uME JeidS 24
skl

E dydo] e golE:d Al ofe] a4
£ o)#3lr) 9sta], thiazolidine moietyE bioiso-
steric/bioisoelectronic 448" 712 oxazolidinone
moiety2 HAIZ N-[2-(3.5 tlvg-4-vEA) 92 D)t
Az EAER Y= FEAH (6 8) 2 N-(2-(35 tid
d-4-v A D)L SAE e FE=HE(T, 9
S A2E FRo TRE HE AIHAZA UARIEA
t}. ol2g tjajelel ui7d &, oxazolidinone moiety:=
Q) A)3}818 0 2 thiazolidine & v]&§ 7RE 7HA 1
& gk opuz}, o] A E Aste] Full FejoAM T
thiazolidine®} H%3 AAE 71 o2AM thiazoli-
dine®] bioisostere® e{E = 917} WZo|th £ AT
oAl benzoxazolidinone ¥ oxazolidinone®] 3.5~
dimethyl-4-methoxypyridine®} methylene %
ethylene unit2 92¢ N-(2-35 Tl g-4-7| A5
o)z A Y= f2A9k N-(2-(3,5 B
g-4-HEAIE )4 ) A S Y= F A ¥4
H g olge TRE PYx FAANHEINE sl&Estaat
gt

Yy

Al2F ! 2171 - Neke ®F Aldrich AFe) 18 A<
¢ AHg31on], #3 53 Fisher-Johns ARl
melting point apparatusE AH&38led BAQle] =4
3}t NMR &4 Varian-Gemini 200('H: 200

Hz, “C: 50 MHz) spectrometerE Al8-3l5.0m,
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'H NMR® 7% chemical shiftt WEEFE32
tetramethylsilane$ AH&-3t4d 8 (ppm) 102 e}
Weord PC NMRe 49 A& gulel 5 waz
BAse JepARitt IR spectrat®™ NicoletAte]
Magma IRTM 550 spectrometerS AH&-3d Ao
o], GC-Mass spectrat> Hp 5890 series 1I GC¢}
HP 5972 AMSDE AHg-3t1 e, &4 columm #2
2 HO-5MS(30 m % 0.25 mm X% 0.25 pm) & AH&-315
). Y4EME Perkin-Elmer Model 240 C-ele-
mentary analyzer & A3ttt Columm chro-
matography= silicagel(Merck 230~400 mesh)&
Alesiglon 3B T2 E HE FAAN
g g o] &3tk
N-[2-(3,5-Dimethyl-4-methoxypyridyl)methyl]ben-
zoxazolidinone(6)2] £ - NaH(0.32 g, 8.0 mmol,
60% in mineral oil dispersion)2 5 mi¢] DMF9]
=<l ¥ 1 3-benzoxazolidinone(0.73g. 5.4 mmol)
£ we £ 2-chloromethyl-3,5-dimethyl-4-
methoxypyridine.hydrochloride(1.0 g, 4.5 mmo})
£ DMFel = 57138k thg 177 543t i“‘?r“}%??}‘ﬂ
o} ¥ke-llg A3l F 7ielEFile AAE HAE
B %2 ¥ methylene chloride® -’r‘—%ﬁ}?\i‘:}. F
E94E ~2FER

AFEE A2 ¥ magenesium sulfate® 7

Z3}a, oG AUFFate Ao sHES UH
AzrtE 2 AT

F5%:1.10g(81%)

mp : 52°C

'H NMR(CDCly) : 2.23(3H, t, CH3), 2.30(3H, s,
CHy. 3.73(3H. s, OCH,), 5.11(2H, t, CHy), 7.05~
7.26(4H, m, Aromatic-H), 8.19(1H, s, pyridine-
H)

¥C NMR(CDCl) : 10.6, 13.1, 46.6, 59.7. 109.5.
110.0, 122.1, 123.5, 124.5, 125.2, 126.0, 149.1, 151.
8,154.2, 164.1.

IR(KBr) : 1780(C=0) ecm

GC/MS : 284(M™)

Y4EY : CH N,0;,(MW=284)

AR 1 C, 67.59; H, 5.67: N, 9.85

BAMX :C,67.19: H, 5.52: N, 9.80

N-[2-(3,5-Dimethyl-4-methoxypyridyl) methyl]ox-
azolidinone(7)2| 4 — NaH(0.32 g, 8.0 mmol)& 5
m! DMFel =291 % 1,3-oxazolidinone(0.47g, 5.4
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438 - 4

mmol) £+ £ofol 2-chloromethyl-3,5-dime-
thyl-4-methoxypyridine. hydrochloride(1.0 g, 4.5
mmol) & DMF o] §71gh thg 1A 59 85
HL_Q@} itk ukg- Mo Al-s 71»0‘:]- f;}o% Aglglg_ ;‘g
methylene-chloride® F&3I%
2. magenesium sul-
AEFote] dojzl Bt
gt

o
& D

kel
T

) kel
‘1?] T

e /r#gﬁ’—_
)]

2 Azsla, of ey
DRulE s R
1 1.43 g(89%)

'H NMR(CDL]H) 1 2.12(3H, t. CHj), 2.13(3H., s,
CHy). 3.47(2H. t. CHy), 3.64(3H, s, OCH,;). 4.19
(2H. t. CHy. 4.39(2H. s. CHy). 8.05(1H. s. py-
ridine-H)

“C NMR(CDCly) : 10.5, 13.1, 44.5, 47.9, 59.7,
61.8,124.3, 125.5, 148.9, 153.2, 158.3. 164.1.

IR(KBr) : 1753(C=0) cm’'

GC/MS : 235(M7)

AAREA O pHNLO,CHIMW =369.5)

ALkAl D C, 52.73: H, 6.64: N, 10.25

B2 C, 52,57 H, 6.30: N, 10.44

2-Cyanomethyl-3,5-dimethyl-4-methoxypyridine
ane| g4 - 100 mJ$} weh2 300 mioll 2-
chloromethyl-3,5-dimethyl-4-methoxypyridine.
hydrochloride (20.0g. 0.090 moD)& =591 &<l
SYe g AL
TEEHFE T
S EZ A

IoEFRtel 34

[e]
Aﬂ‘"
Q2. 730
= o
Zéx

P
o T T

sodium cyanide (11.0 g, 0.23 moD)&
oA 24 A1z wWHElTh wWgEE
ethyl acetate 2 F&3l4t}. #7123
magnesium sulfate® #A=xst1,
3A BEES Ao

T5& 1 13.2g(83%)

mp : 53.5°C

'H NMR(CDCly) : 2.26(3H, s, CHay), 2.27(3H,
s. CHy), 3.78(3H, s, OCHJ), 3.85(2H, s, CH,), 8.
26(1H. s, pyridine-H)
TR(KBr) : 2251(CN) cm
3,5-Dimethyl-2-ethylacetato-4-methoxypyridine(12)

84 - 2-Cyanomethyl-3,5-dimethyl-4-me-
thoxypyridine(8.5 g, 0.048 mol)2 213+ 44 60 m!
o o &h-E 20 mioll 5?1 8oL FF Yz SHAA 547
wEtTh 88 AR A% ¥, ok dojxl
AN S AYFFHRI AHES AANATE. FHT
Frlste] M T, £A4S g ot £2 F3gt

ONN

n\i

9|

=

=

£ ethyl acetate® F&3I9 ). F7158 &

% magnesium sulfate® AZ&k3, Z4E=F 3l
oz AAHFPE S AR EIYHE o] &3t YA
Avt,

58 17.56g(70%)

'H NMR(CDCl,) : 1.24(3H, t, CH,), 2.26(3H, s,
CHgy), 2.27(3H. s, CHa). 3.74(3H. s. OCHj), 3.83
(2H, s, CHy), 4.11~4.22(2H, m, CHy), 8.17(1H, s.
pyridine-H)

IR(KBr) : 1737(C=0) cm”

3,5-Dimethyl-2-(2'-hydroxy)ethyl-4-methoxypyri-
dine(13)2] BtM — Lithium aluminium hydride(1.
9g. 12.8 mmol) & =¥ 100 m! THF suspen-
sionA1Z] th& -10°C7HA] W¥ZHe &, 10 m! THFl =
el 3,5-dimethyl-2-ethylacetato-4-methoxypyri-
dine(5.7 g, 25.7 mmol)& A3 Hrisldct, v
SHE 40% w3t & FFT 194 ml, gEYHr
19.4ml. %5 194 miE &€= F78t bt
NG 3 §F, THFE A £/ &2
chloroform& o}83te F&34h. F715€ &
A e s

€ AZEIRAE o|E35to

5

=3 rulo olo

£ % magnesium sulfate® AZ3}11, 7
o doizl BH 3 3E
A

58 3.4¢(714%)

'H NMR(CDCly) : 2.19(3H, t, CHy), 2.21(3H, s,
CH,), 2.93(3H, s, CHy), 3.74(3H, s, OCHj), 3.83
(24, s, CHp. 4.01(2H, t, CH,OH). 4.95(1H. br..
OH). 8.17(1H, s, pyridine-H)

IR(KBr) : 3360(0OH) cm™

3,5-Dimethyl-2-(2'-chloro)ethyl-4-methoxypyridine
42| #A - 35 Dimethyl-2-(2-hydroxy)ethyl-4-
methoxypyridine(2.7 g, 15.2 mmol)& 25 mI CH,Cl,
o =21 £94L I_ENA 431 F, thionyl chloride
(2.2ml, 18.3 mmol)& A 7|3 213}lA H7s1e
o} BR8-S IAIZE T & - ZRHEREk] A
AAE 5ml9] CHCL# 20 mis &8 371t o
xskd NaHCOa gHoz FF3Att T3k &A&
CHCL o2 F&% t}g, &2 3, magnesium sul-
fate2 AU 93} 3 AT FoI] ol YA
SI3HE-& ARNE Y E o] 83t AASAT

FEE 1 15g49%)

'H NMR(CDCL) : 2.22(3H, t. CHy). 2.23(3H., s,

J. Pharm. Soc. Korea
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CH,), 3.19(2H. t. CHy. 3.74(3H, s, OCHj, 3.91
(2H., t, CH,CD), 8.18(1H., s. pyridine-H)

*C NMR(CDCly) : 10.94(CHy), 12.94(CH,). 37.58
(CHCD, 4292 (Py-CHy), 59.58(0CH,), 124.45
(pyridine C,). 149.93(pyridine C; & Cs), 156.01
(pyridine Cg), 163.03(pyridine C,)

N-[2-(3,5-Dimethyl-4-methoxypyridyl)ethyl]benzo-
xazolidinone(8)2| 814 ~ 3}¢HE 62 34 WL &
3}o] 1,3-benzoxazolidinone(0.50 g, 2.5 mmol)-& 2-
chloroethyl-3,5-dimethyl-4-methoxypyridine.
hydrochloride®t W&l oz 3H3FES ethyl
acetate-hexane §iolA AAAsA &3 SIRHE
< 4t

FEE:0.39g(53%)

'H NMR(CDCly) : 2.14(3H, t. CHy), 2.18(3H, s,
CHa), 3.04(2H. t. CHy), 3.46(3H, s, OCH,), 4.10
(2H, t, CHy), 6.66~6.95(4H, m., Aromatic-H),
8.03(1H, s, pyridine-H)

¥C NMR(CDCly) : 10.5, 12.6, 32.3, 40.9, 59.2,
108.0, 109.1, 1215, 123.1, 124.1, 124.3, 130.6,
142.0, 148.6, 153.6, 155.4, 163.4.

IR(KBr) : 1782(C=0) cm™*

QAEA 1 CpH N0 (MW =298)

AL C,60.99: H, 5.72: N, 8.37

BAz] :C,60.69: H, 5.76: N, 8.10

N-[2-(3,5-Dimethyl-4-methoxypyridyl)ethyljoxazo-
lidinone(9)2] 814 - 3H3HE 6] I HHHE ol-83lo
1,3-oxazolidinone(0.26 g, 3.0 mmol)S 2-chloroe-
thyl-3.5-dimethyl-4-methoxypyridine.hydro-
chloride ¢} 24417 BFHE3] AR J}HES
Bagreadystd &5 JASFES 2A

F58:0.36g(57%)

'H NMR(CDCly) : 2.14(3H, t, CHy), 2.18(3H, s,
CH,), 2.99(2H, t. CHy), 3.47~3.59(4H, q. CH,CHy),
3.64(3H, s, OCHy, 4.19(2H, t, CH,), 8.05(1H, s,
pyridine-H)

®C NMR(CDCly) : 10.3, 12.8, 33.0, 42.7, 44.7.
59.5,64.8, 124.2, 124.3, 148.6, 156.3, 158.1, 163.7.

IR(KBr) : 1754(C=0) cm™

MS(EIMS) : 251.2(M"), 136.1(base)

H'/K'-ATPase N3 &2} 5 - Asfjas 342 &
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I3

[

128tg .Y H /K -ATPasess &

7)¢
B.E] Saccomani 9 wyoz® Ralg

OII
o lo
- 2

4N

3 _’a."»l A e T serum albumin$ 3
3te] microbiuret B S ol &8t} F4EHA
ekiald &4 (eF 80ug)E S5mM im-
idazole buffer(pH 7.4)%} dimethyl sulfoxideoﬂ =
gl Aaz A" FEE0 0.5 m/¥ medium 9l =

T Ao 2587 mElm 37°CelA 583 prein-
cubate 3ttt T4 92 0.5ml F o9 4=
mM MgCl,, 4mM ATP, and 80 mM imidazole
buffer, with or without 20 mM KC1)& #7}3}e] 1t
2 AAEEL, 37°ColA 1587 vHS- & 1 mi9] 24%
trichloroacetic acidg ¥eol &g St 94
28 & AAH inorganic phosphate® Taussky &
o] HhHg!” ol g3l ZAsG o, AABHEE 4
mM MgCL9 20 mM KClo] &3} total ATP-
ase?} 4 mM MgCLut Z43}= Mg-ATPase&] #}o]
wo = FABA

o lo ot
o
o,
\-ﬂl m‘p

£oMo xR 4
HU_E,J

oZ
it
o

dat ¥ aF

Oxazolidinone moiety 2} pyridine moiety”} sh-}€]
gaAelor d4" IFE 6, T AuHE
chloromethyl-3, 5-dimethy1~4~methoxypyridine3’~}
AF2-31= 1,3-benzoxazolidinone % 1,3-oxazolidino-
neg NaH/DMF zZZAdA #RebeAlA At
{(Scheme II). ©1E9] #§42 S¥E 62 7% proton
NMRoIA methylene peak 7} 5.12 ppmell A, 31§HE
7¢] 7% methylene peak 7} 3.47 ppmoll A} YERA=
Aoz AU

OCH3 ; ?

. H
HN 0 OCH,
0
Ct NaHiOME N__O
N N T
o
10 ~ ¢
HN_ O
[¢] CH,
NaH/OMF
N,_\O
NTY
o
Scheme 11
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Oxazolidinone moiety®} pyridine moiety7} 574
o] ghrglo e AAE SEE 8§, 95 st] AstH
#M 2 2-chloroethyl-3.5-dimethyl-4-methoxypyri-
dine® 2-chloromethyl-3,5-dimethyl-4-methox-
ypyridine 2 22E sttt (Scheme D F, &
2A9E 3ht EElr] ddte WA EHE 109
chloro 718 NaCN 3% ¥-8-38}ed cyano 712 X231
) Euj2& AL o] ¥h3e RS, WvhEEAQ 2-
chloromethyl-3.5-dimethyl-4-methoxypyridine&
hydrochloride salt® vlto] /&g gz
HHSARE 49 83%9Y FEER WEES 4ot
2-chloromethyl-3,5-dimethyl-4-methoxypyri-
dine® base HE|Z DMF fviz7oA ghEAAS
A @2 47%9] $EEE ot FE 119 §
A 8912 IRellA 2251 cm el CN 719} A9 AS
B 4 e, okg# proton NMRelA chloro-
methyl 71¢] methylene 7] 33 $1X17} 4.62 ppm®l
4 385 ppmo.2 Wagte s R I st B
5 129 AL FAFE 118 clEZel =2 A9
10% 4AHe A7lste] 1o, [RoA CN 7]19] B4
37t Al B4l 1737 cm ol M FEE R )9 o
A7} el F3HE 129] 89 9Ee-2 A0 A (-
10°C) LIAIH.E ¢l&3td 73%9 +5&2 IFgE
138 Adon, FEE 139 J=EA] 93 = IRYA

OCH, OCHy CHy
O oo Y =Y R
N HOMeOH N N e N OFt
10 1 12
fen
o
N 0
OCH, G H OCH,
i ; : NaHIOMF CHLCh
N NYO ci N OH
s © “ 13
R
HN
\._Io
NaHOMF
-
N
s ©
Scheme HI

3360 cm oA st T 149) $AHL 3F
€ 138 2 339 thionyl chloride 9 ¥H&-3l] A4
t} o] ¥kgo] A¢ kg o] F3A HAF d7)
& A3t gl g FElstedol 3y, D] A&
AHER 9 chioro 717F hydroxy 712 XI¥d 3,5-
dimethyl-2-hydroxyethyl-4-methoxypyridine]+t
E, wt8-o] ojated AAE 3 5-dimethyl-4-methoxy-
2-vinylpyridine 3}3Eo] 3 S{EZ Ao Ah 315
£ 149 12 IRAA I=EA] =39 gz
proton NMRIA chloroethylene =9 down-
field shift %€ #1 HAQoh vix|2tog 2-chlo-
roethyl-3,5-dimethyl-4-methoxypyridine& 453}
= 1.3-benzoxazolidinone ¥ 1,3-oxazolidinones
NaH/DMF Z70) §F8-A1A SEE 83} 98 o
At

49 832 6,7, 8,99 T2E P A adE
in vitroZZA 1.0x10*M FEZANA A5
t} (Table I). Methylene unit2 9249 33HE 63
7 &2 FxolA k2 18, 35%9 54 N3 95
19l ¥hA ethylene unitZ 94Z2% 3IFE 83 9= &
A A EIHNE A JERRA] ¥skeh. 3 aromatic
ring®] 2= benzoxazolidinone &A1) (63} 8)= ox-
azolidinone f-AHA (72} 9)9} Bl w3l W& A g}
& Yehdcth olzigt A3 isostere] ElQ! ben-
zothiazolidine 729 3}§E 571 & oA 84%
9] E4AE a3 JehllE A vjudhd - e
A EAZA 33HE 52 benzothiazolidine moiety
of Sl & YAt el T HYE T G
F7} 9lew, o}&# benzothiazolidine +=9 31§
E 3= 22 benzoxazolidinone SA A2l (313HE 87
9) aromatic ringe oxazolidinone frAH#2] =0
M &4 A Axe] drle 938 F4 gL 2
4 slt}, A=, benzothiazolidinoned} FA13F 22

Table I—In vitro inhibitory effects of 6-9 on H*/K"-
ATPase '

% inhibition of H*/K "-ATPase
at 1.0x10*M (ICs, uUM)

18

35
inactive

2
84 (24)
84 (16)

compd

(- I -

Omeprazole
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7} benzoxazolidinone A7} k&g A3
ezl kethE 232 RE benzothiazolidi-
none 2} benzoxazolidinonef-AHl= ZHzh o} 2 <k
N1AHE S FES F JAH

ZArS s

B A7 19954 RIS Agke] A Al o
o S ol 2 YU £ ol a0
aAated £49 74 AHEE) 544 4

gl ZAkE =gt
2
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