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A large number of pyridinecarboxaldehyde (and ketone) O-substituted oximes were prepared
by alkylating the oxime or by treating the parent aldehyde (or ketone) with an O-substituted
hydroxylamine. Many of these were converted to the N-oxide. Screening revealed that many of
these oxime ethers were active in preventing gastric ulcers in rats. Data on selected examples

is given.
J. Heterocyclic Chem., 16, 1459 (1979).

It has often been observed that the chances of finding
desired biological activity is much greater in a series of
compounds already known to have different (presumably
unrelated) activity than in randomly chosen compounds.
The pyridine oxime ether series (I and 1l) is a case in
point. Some years ago certain of these compounds were
found 1o be herbicides (2). Subsequently, many of the
same series were found to possess central nervous system
aclivities, especially depressant activities (3) and one, 89,
However, the tranquilizing
properties were Loo weak for practical use (about one-

was taken to the clinic.

tenth to one-sixteenth of those of chlordiazepoxide).
Moreover, photosensitivity was found at high doses. Still
later, in our continuing search for antiulcer agents 4),
compounds of this same series were discovered to prevent
experimental gastric ulcers in rats.  Consequently, a
considerable number of new compounds of this type were
prepared and selected examples were tested for prevention
of exertion ulcers in rats (5).

The pyridinecarbonyl O-alkyloximes (1) were made by
two methods (A and B) as shown in Scheme I. Many of
these were converted to their N-oxides (11) (Method C)
which were also frequently active. The compounds of this
series, not previously reported, are listed in Table L.

Scheme |
o~ ) H,NOR” L~ 3
R €0 —=——» R “NOR"
- Method B - GBI
N N

1 H20,
(AcOH)
HZNOH Method C

2

Hoe

Pharmacology.

Selected compounds were tested for antiulcer activity
in the rat model called “exertion ulcers” as described
earlier (5). In brief, the method consists of placing

0022-152X/79/071459-09$02.25

fasted rats in cylindrical cages rotating for three periods
of 45 minutes each, separated by two rest periods of 15
minutes each. The animals were thus forced to run in
these cages. They were killed two hours and 45 minutes
after being placed in the cages, and found to have
developed multiple gastric ulcers. These were expressed
as an “ulcer index” which is the sum of: (a) percent
incidence of animals with ulcers divided by 10; (b)
average severity of ulcers rated from one to three; and
(c) average number of ulcers per stomach. The compounds
were administered orally immedialely before the beginning
of exertion. The results were expressed as percent change
of the ulcer index by comparison to the ulcer index of the
control animals. Multiple dose levels of each compound
were usually adminsitered so that an EDs o (dose in mg./kg.
reducing the ulcer index by 50%) could be estimated.
lLethality (LDsg), the intraperitoneal dose, in mg./kg.,
killing 50% of the animals was determined in mice. A
therapeutic ratio (LDsg over EDso) was calculated. The
higher the therapeutic ratio the more interesting the
compound as regards to antiulcer application. The results
are listed in Table II. From this it will be seen that
numbers 2, 7, 16, 21, 22, 62, 81, 86, 89, 106, and 111
are the most interesting having a therapeutic ratio greater
than 10. In general, the N-oxides are less active but
also less toxic than the parent amines, so that overall the
N-oxides usually have greater therapeutic indexes. All but
two of the above eleven compounds are N-oxides. The
activities of these pyridyl oximes are of the same order as
those of the p-aminobenzamido pyridines previously
reported (4) and like them are not antichlolinergic.

EXPERIMENTAL

Melting points were determined on a Thomas-Hoover apparatus
and calibration against standards indicated no correction was
necessary. Ir (and in many cases nmr) were determined on most
of these compounds and in all cases supported the proposed
structures.

© HeteroCorporation



Vol. 16

R. B. Moffett, A. Robert, E. L. Schumann and L. A. Paquette

1460

(sg21)
26'L1

($°91)
() L6°St

(LrLn)
¥9'L1

(0061)
5681
(¥$°02)
SL0T

(¥s02)
0502

(¥s'02)
€502

D

(6%'21) (£0°9)
£5°LT 6%
@Lrst)  (99°¢)
28°S1 L9'S
OT1%1) (85°9)
92'%1 'S
@z (@z9)
6691 02’9
(sos)  Qr9)
¥L3l 208
@zl (2z9)
YoLT ¥e'9
(s92) (509
192 28's
(96€1)  (8%'9)
8¢¢T w9
@811 (szv)
1021 0¥
8921) (9s%)
Vel 9%
(98'91) (20'9)
9T'L1 S8'S
(orst) (¥6°S)
1291 69°S
(€z91) (ST'9)
8191 13°S
(tv81)  (0g°9)
8181 L Z4
(€z91) (s2'9)
0091 186
(vg1)  (ogg)
1¢81 8Y's
(€z291) (s2°9)
6€°91 £¥'s
N H
ssAreuy

(8¥°29)
¥5'29
(9909)
9%°09
(I7'v9)
£S¥S
(59'99)
0€'99
(s€°05)
0108
(59'99)
£8'99

(zLs8)
25°¢S

(¥8°¢S)
88°¢€S
(2s'0%)
90V
(8¥'¢v)
vaey
(28'29)
£5°28
(8¥°19)
99° 1S
(02'8%)
28°8%
(se'se)
LE'6S
(028%)
08'8¥
(s2'59)
qIss
(0L°8%)
69'8%

J

LOIN®HD
NOnZo _mam
ONID''H®D
O0*NC®'H6D
LOIND'IHSD

ONZO TH 69

mmONZNth~U

O*NIDETHOD
NO«ZN—Uoﬁ:wU
O*NCIDOTHE®D
NONZo:._mU
O*NID''HED
ONIDSHD
LONBHD
OINIDSHYD
LOEN®HLD
O*NIDSHLD

EnuLIo g
Tepnoajojy

px4

)16

122

68
(OF:}
(P ey

9g

zs
()08
0s
()29

F42

(9) 65

%
PRIX

S8-SV8
9L-SVL
0vI8ET
wuw 1°9/,99
S'801-S°90T

ww g1/, 911

SYT
ST
LT LT
SOT¥01
$'esT-
SISt
SIT 0Tl
191091
23p 912
0€T-631
PP Y6l
V6516
SOVI-6€1
wu/d g

10
.Q.—Z

QuEX3-
-audzuag
QUEXIYH-
-auazuag
o4odry
[Adoidos]

toyooy
1Adoados]

Py Ay
-foueyyy

Py Ay
-foueqy
nPYpg Ay
-fouepy
PRy Ay
-Toueqiy
QueXxay-
-auazuag
1040y
[Adoadosy

fourpg

suazuag

[OUBRY %56
2190y
g
foyoory
j£doidosy

08
Burzieisds)

(133¢) aseq 0
U owam O
A4 IOH
v aseq
o} IDH 0
A aseq
qu
3
® £00
Now _ m,_ +
Q) IDH
o} IDH 0
PV IOH
o} aseq 0
v OH
) DU
o} aseg 0
) IOH
U ow@m 0
@ IDH
uonerdayy  XH  (®)1
uo
POy
A
XH e+ 1
N
N
LJHON=D 2%}
N
Anstuey)
191981

HO=DHD
CHI=HD*HD
THD=HO*HD
tHD=HD*HD
*HO=HD*HD

THD=HD*HD

€HDZHO®HD

CHOTHD*HD
1D°HI*HD
ID*HO*HD

EHITHD
EHD*HD
€HD
€HD
£HD
£HD
€HD

PR

4

4

8uu uo
awxQ jo
uonisoq

=

= & - & =

-5

J==J= =R

==

L
9l
SL
vi
€l

cl

18

W N 0 O

N ™M < W

‘oN
punodwo)



1461

Antiulcer Agents. 2.

Nov. 1979

(ov01)
16'6

(60'¢T)
S8l

2991)
8991

(2991
.91

(zs91)
€591

(zs91)
0991

D

(st (28°9)
LETT 99°S
(zz8) (€0'9)
208 8%
01D (26°S)
8811 68'S
(08'8) (oL'9)
86'8 28'S
(2e8)  (599)
128 ve'S
(2rz) (gon)
6T  0L01
(8v'L) (0¢1D)
SgL  6I'TL
(61'11) (988)
10°TT 298
(sg'o1) (9578)
zs01 188
oy (9v6)
121t £9°6
@ren  (919)
LT€l $0'9
06'sT)  (289)
81 £6'9
@ren)  r9)
ve el 209
(06'sT)  (289)
S6'ST 069
@yvD)  (Qzl)
Anat 1393
(soer) (10°2)
gL3l v6'9
@yyy)  QT)
8T¥1 £e'L
(soer) (¥0°2)
$8'3T 1L
@rs1)  (g6'L)
69°ST 08
N H
sIsAfeuy

(0v'69)
2569
(96'99)
8699
09's2)
GS'SL

(2£°09)
95°09

(£8'19)
05’19
(¥6°5S)
8285
(8¢°29)
$S°29

J

TOINYIHY D
NONZ—UF-—.—mmu

ONZQ«T—m—U

mONZw :ymo D

vONZ—Um;L—o—U

NONZ«?IVNU
O*N®YH*®D

NONZNNﬂ#—U

O'NIDE*HY1D
ONZNNI:U
O0INIDETHO™D
O~Z~—=o~u
ONIDETHO!D
ONZSI.:U
NO«Zv—Io—U

ONIDSTHO'D

NONZv:.mcaU
0INDS'HOTD
ONzQ—IA:U

e[nuo 4
;—=UO~OE

08
9

69

(1) 96
Tl
(u)yse

29

134
9s

€8

pAY
(1) 98
0L

%
PPRIX

wu
S0°0/ VT

681881

o)
£0°0/,86T

L0T-901

291191

S6°€6
¥52s

8L 9L

STESETT
wu 179/ STT
$'Le1s 921
ww 50/ L2
€LI1-TLT

wuw

20°0/,€9
8IS 91T

6ET8ET

$9L-SL
$60T-201
un
£0°0/,€2
urur/-d-g
10

AW

[oyoday
(Adoadosy

31830V
1Aqg

yqy
e
‘Toueyyg

foueyl %S6

auexay
28190y

g

ey [APF-
o401y
1Adoadosy

suoueng-g

suoueng-g

B3 B
Ky

ey [AY1g-
10409y
[Adoadosy
AUeXay-
-auazudg

auoueng-g

JU3A[OS
Surzirersis)

(u) g

(D

v

\4

A\

uonjeredaiy
wO
POYIdAN

aseg

OH 4]

aseq

oseg 0

DH

aseq 0

aseq

DH

aseg
1DH
aseq
DH
aseq
aseg 0

DH

aseg 0
DH
aseq

XH (e} X

3,U0d [ 3qE],

SHPDO*HD*HD
Z(SH2)HD

SHPOHD=HD*HD

100 %

€HDL H(THD)
EHDLH(PHD)

EHD4(*HD)

EHDL(*HD)
EHOL(ZHD)
HI=(SHD)D*HD
HO=(*HD D THD
THD=HD(*HO HD
TH)=HO(HDHD
£(*HOD

€(EHOD

EHDE(HD)
€HDE(HD)
€HO£(*HD)

W

€

Bury uo
aunxg jo
uonisoq

]

]

=~ 8§ 8 I 8 & R R

81

‘oN
punodwo)




Vol. 16

L. Schumann and L. A. Paquette

&0

R. B. Moffett, A. Robert, E

1462

3,u0d [ 3qe],

€vyD) (61°9) (99°59)
8TYL  ¥Z'S  6LSS EOINOTHED ¥8 181-081 [oueyiapy 1)d aseq HOOD*HITHD 4 H H 1
UENOI. .
05z (o¥e) (957¢s) 31830y
92T €6S  E€LES YOINTIHOD 93 6,8 Hyy o} aseq 0 €HD*HD00D°HD 14 H H J27
66¥1) (sv'TD) (sg5) (80'6Y) [oyoary
1891 WIL  61S  v68%  FONDE'HC'D (W8 681881 [Adoados] (OF: IDH €HI*HDO0D *HD 12 H H o
(8z'vD) (1T%) (86'8Y) 23p [oueyiy
€O¥T  20v  €L8v YOINBHED SL 612-L12 %L8 o] aseq 0 HOOD*HD 4 H H [+
(ses1) (8%%) (gege) 29p
S9ST  Z8%  9¢'€S EOINEHB) €L 44 11EY (OF: aseq HOOJ*HD v H H 4
(ss'st) (8¥%) (eges) 29p
VST €6¥  LYes EOINBHED 99 98T-¥81  loueyiy %S6 q aseq HOOJ*HD 4 H H Y
LYy !
(0s'21) (689) (DOOS) 1Apaig- (b)
d)gze L glev TOENELHPID 08 98-¥8 -Toueyiy d 1JHT 0 NCHOCHD 14 H H v
mro
(162) (g19) (L19¢) U033y c =L ng
682 8% 289¢  OENPILEH®YD 8. S8T¥81 -joury (0) -1, THD Yoo ¥ H H w
+
ellc)
(zrsD (¥22) (0s39) (d) Ayaig-
YYEL L 9€TS  OSNUDEHY!) 76 061-881 -oueny q IDHZ N2 | 4 ov
Byry
(09ze)1 (08'01) (129) (8Z'9%) 1Ayra1q- \J\MS
852 T 6UTT  2T9  T199% OENIPEHSTD 66 031611 “ouryiy (©) | z/NxUN 4 6
- . HD
By
@ren) z2) (0s29) (u) 23p Aparg- _
BT€TL 622  18TS  OENTDEHTID 6 0Z1-811 vy (w)d DHZ NHO"HO ? gc
(€oz1)  (156) (gr¢) (soz9) Toyoary
9L T1 296 667  ¥0'Ls  FOINDS'HYID ¥ 9ET-¥E1 [Adoudosy o} IDH 0 SH?DOTHD*HD ¥ £
d- do XH (&)X .4 Bwyuo "ON
N H o) g[nuio j % ww/d-g juaAjog uogeredaig
© sisAjeuy IB[NOAO]] pratg 1o Surzneisin) Jo awrx() Jo punodwo)
: AW PoUIely uonisog



1463

Antiulcer Agents. 2.

Nov. 1979

(3S'91)
6%'91

D

(6vTr) (61°2)
LT 669
(sLr1e) (rs)
L1 998
(coen) Qr9)
€821 V6V
(szz0) (82°9)
022l 09S
Qren)  (9r19)
gzel 119
(soer) (vo'2)
6l  OvL
(sgs1) (129)
6TST 899
(96'¢T) (€5°9)
S9el  ¥I9
(06's1) (98'9)
06'ST 229
(sTer) (ss9)
61T %9
(S0'eD) (¥02)
€931 869
(zrs1) (26'2)
SLST 9L
(soer) (¥02)
61€T 0L
(L (ors)
221 vy
(12'61) (29'S)
200z 8LS
9L11) (26°S)
YOIl 6LS
(19°z1) (5¢'9)
0Lzt .99
N H

s1skjeuy

(16'85)
Z0°6S

(56'sS)
av'ss
(9g°08)
62705

(2528)
[ ardy

@2¥'95)
w9s

(v6'sS)
1€'98

(86°6S)
o9

(98°¢S)
£€S°€S
(91'89)
189

(90°2S)
26°1S
(¥6°s9)
SL'SS
(8£°29)
¥S'L9
(¥65S)
2€°98

(96°95)
66'9S

(9g°¢9)
11'e9

(s¥'SS)
$S°SS
(¥v'6S)
S¥'6S

o)

mONZc :.m L3%)

NOMZ~ TH6D

LOEND''HSD

NONZBm:.—A:U

OINDE'HO™D

ONZ—Um—:o—U

OIN?'H®D

O*NIDETH®D

ONZN ﬁ—.—ouu

NONZ—Um—Io—U
OENIDSTHOTD
ONZv_Eo_U

OINIDSTHO!)

NO#ZO :.mm N

NOvZo ——x—m 1y

QONZQ——.—«—U
mONZv-=-U

B[NLLIO §
IB[NI3[O}

18

8

(qq) sz

81

19

(£) 08

89

09
(3) 8y
1 22

08

89

oy

SE
144

%
PPIA

26796

991-€91

yo1-SC01

11601

eV IvI

S6ST6ST

98-v8

GLT0LT

ww g1/ 9Z1

201001
§28T-9ST
w g/ 211

S'E01-S°T01

912°S'S1%

96-v6

€929

i
€0°0/ €11

wuwt/-d g
10
.Q.E

NeYy
“yg

gy
A
JUEXIH-
-auazudg
2qy
Kpaa
-ouepy
nyy
1wpag-
-Joueyy
yqy
ey
-fouepy
JuBXay-
-31e30Y
1Ay
Pmy
1Awelq
-loueqpy

Ry
1Aparg-
-3)B)30Y

Ltk

aNejoy
1Ay

aje)ady
Apg
npyy

1Apaig-
-joueyly

[foueqdy %S6

)0y
1Ayg

JUETN (V]
uzipreisi)

(pp)d

(2)

(qq)

(ee) g

)V

(x)D

(»)

M)V

J
(n)g
uoneredaly

Jo
poely

aseq

aseq

Iseq 0

DH (o]

DH

DH

aseq (0]

DH

aseq

DH 0]

DH

aseq

IDH

aseq 0

aseg

aseyg 0

aseq

XH (®) &

3,u0d ] Ajqe],

EHDY*HD)

EHD*HD

EHD U(THD)

HD=HD*HD

THD=HD*HO

€HDY(*HD)

€HD*HD

EHDHD

ZHD=HD*HD

HEHOIHD

HEHDIHD

HEHOHD
EHD Y(THD)
/ - N\

€2
O—N HO=
3 \ozo.xov

J

N :ouzonﬁuxuv

N /Y
EHIZHIOOD *HICHO
EHDEHD 00D *HO*HD

Py |

4

Bury uo
aunxg jo
uoljisog

HO*HO'S
‘HO¢
‘€HDG

HON=HD9

Dt

£HD€

€HD€

EHD €

€HD¢

€HO€

€HO9

€HD9

€HO-9

€HO9

€HD9

&m o= - =

H

8 3 B 8 B

2]

S

‘oN
punodwio)



Vol. 16

L. Schumann and 1.. A. Pauettte

i

R. B. Moffett, A. Robert, K

1464

“31es STy} jo aimjeu a1doasospAy A134 3y} yo asnedaq Ajqeqord ‘mo| ApyBs sem paurelqo sisAfeue [ 1seq Y, (1) 1YId Ul gy
wouij pasedaid sem Jpes proe o1afew 2y [, (YY) (pg) 9seq 331y pafinsip woiy paredaid sem jjes proe ordfew 3y, () cT'01'd punod ‘8T0T ‘d :d20QiNLTH''D 105 "po[E) aImixXTur uonIEal Ay wioly pajeredss
jonpoad ay ], *amjeadura) u100d 18 J9)em ul (Aelf ‘sajdey ‘1so1on)-o[oIny eorunyoowte | woiy) djeydsoyd-¢-[exopudd woly g poyraly Aq paredaig (35) 0011 ‘punog go'IT ‘N :SOINY'H!'D loj "pore) ‘umn
-oea Y31y ur paup Lsnojodu sem ajdwes y "9)BAJOS [OUBY)D UB 3G O} STy} moys sIsATeue pue 1] (39) “JYSruIaso 101a311J31 Y} Ul Surpuels UC AMIXIW UONIEAL AY) wWoly payeredas Jonpord ayf -amjyeiadurey
wWoo1 e 191eM U1 3pUoyoo1pAy [exopuid uoly g poyidfy &q paedaig (pp) “([eruswiradxy 29s) sauiojeloqe] asayy ul iwg Aen iy Aq paredarg (00) “(jraudwmiadxy 23s) 9467 sem durpuidifyiowfxojaoe
-§-010[yo-¢ w0y PRIA [e3240 34, (4q) "[(6V6T) LTVE ‘1L 908 "way) ‘wy *f?|mo[ 'H 'd pue 3do) ) 'y] spuopyoorpAy sunuejdxoipAyjA[e-g 3ursn g poyray Aq paredasg (ee) (og) g poyily £q paredasd
‘pajtodal uaaq sey aseq 231j IpNI) (z) "SisAjeue 10} IPUOIYI0IpAY Y} O PatIaAu0D Sem STY], "69ZS'T = mmz ‘wiw -/ _z6 "d'q ‘aseq 231y pa[[usip uo paseq si patk oy, (&) -apuo[yo uaBoipAy [ea1y3a Yiim 3jejade
[Apour 3pUO[YIOIPAY 3Y) 01 PIIIIAUCD PUE 1) POYI3fy AQ GG woay paredaly (x) -apuofyo uaBolpAy J1fOURY}2 YiIM UOLIBIYIPIOE Aq 3181908 [AY)d Ul (Z) aseq 931y ay) woyy paredaly (m) -suedordowoiqip-¢ T Buisn
v poyaajy £q paredarg (1) -amjesadwo) woos je ajeuotdord {xoouture-g [Ayis Bursn 1ajem uy paredaig (n) -amjesadwd) wool e IpLIO[Y20IpAY pIoe stuotdord Axourure-g pue apAyaprexoqessurpuiid-g woiy 123em
ut paredald (1) ‘%6 P ‘wiw S0°0/,001 *d-q ‘pafjnsip pue g poyidjy Aq paedaid sem aseq 931y 3y (s) apuojyooIpAyIwIay proe o1doe( Axouiure) pue apAyappe sjerdordde ayy Suisn amjeradwag wool e 19)em
ul g poyr Aq pazedarg (1) ‘paute}qo Jou sem sisA[eue N £1030ej511ES B PO 21am suonearynads 1910 ySnoyi[y "apuLo[yo uaSolpLy Ofouryld Yiim IA}d Ul IPUIO[YIOIpAYIp u_m 0} palIdAuo0d pue [(u) a10ujooy
110 *o07) auidaze(jAyjaLxooutwe-z )1 pue apixo-y IpAYyaprexoqreodurpuid-y woly g poyid|y Aq paredaag (b) -sisA[eur 10§ IpUO[YO0IPAY Y} 0 PIIIAUOD Sem ST, "OPYS'T = Y ‘ww 6z°0/ _gpT1 "dq ‘oseq a1y
Po[IIsIp uo paseq st pPI£ Y], (d) (L) 2piporyidwiip e udaid pey gf PuE (GE) 2pIporylawouowu & uaall pey ge 1yl siskfeue £q punoj sem 11 SUOREZI[RISAI031 MOJ 19)Jy "SANUT ()f 10§ _onimo ut ap1pol [Ayjau
0 SS30Xa UE Y)im Qp PUE g JO Saseq a1 oyy Burxnpjes Aq paredaid a1om s)[es apiponjjaw ay], (o) “SiSA[EUE 10§ SPLIO[YPOIPAYIP S} O} PAYIAAUCD Sem SIYL, OTFS'T = Lu ‘ww ¢gg/ 241 "dq ‘aseq Ja1) payMIsp
uo paseq st ppRIA 3y, "[($961) €¥S¢€ ‘6g “woy) ‘10 [ ‘onanbeyg ‘v 1] surdaze(jAy1edxooutwe-z -1 Buisn g poyis|y Aq paredasj (u) “(eg) spuopyoolpAy uEEm;wawﬁ_?:o»xc:w;a.NVO Buisn g poyy Aq
paredaly (w) ‘(eg)dwnxojArpAyzuaqq apAyapexoqiessuipuid-y woiy o poyysy £q paiedary (1) ",66-¢6 “d-ur ‘Butpuels uo pazi[eIsAId YoTYM [10 UE Sem ISEQ 391y PAUISIP YL () ‘ouexay woy A[euy
pue [oueyjaus snoanbe woly js1y pazieISA1d21 pur Iseq 321) 03 JIBQ P3319AU0D Sem jonpoid aandur s oy, ‘jouedoid-g uroly UolIEZI[BISAIDAI PUE IPLIOTYIOIPAY 31} 0} UOISIdAUGY Aq parjund sem jonpoid apnmo
3yl (1) "[(6961) BEVIEd "LL “#5qV "way) (896T) 669'T0-89 Wu21ed UedLyy ynog ‘s1988eg Y (1 pue pogmaN 'L 9 ‘oue) ] *q] swrxojd3redosd-g apAyapiexoqessutpuid-y woly ) poylaw Aq paredalg (1)
"asBq 93 PI[IUISIp Woly PIjeMOLEd PRIx () ‘ferusuntadxy ur uoneredaid oyads aag “aunxojLdoid-() a1euoymsausnjoy-d wniurpuidAxoyisw- [-|Awio -y (8) -apuopys usBoipLAy snoipAyue I uonesyrpe Aq
Yje ul (Z) SEQ 231) UMOUY WOy sAUOJeIOqR] 38IY) Uy utw] [ uefy -iq 4q paredaiy (3) -apuojyoorpAy aind ayj urelqo o) paimbaz a1om suonezijresAnor pajeaday 16728 ‘d'w ‘apuoyoorpAy amdun
10§ PAIEMIEd Sem PIIL oy, (2) ‘SISA[euE 10} @ IPUOJYo0IPAY 9y} 0} P3}1aAUO0d sem dfdwes v i 20/,011-001 "d"q “aseq 231§ PSP 10j PIIL[NITEI SI P[3I4 Y], "dwxo IpAysplexoqessurplid-y uo aejdsoy
14Y12010[Ya-g pue aprxoyjaut wntpos Jutsn y poylafy Aq pasedaig (p) "paureiqo 3saq sy st g punodwod uo sisAfeue | moj AYSHs ay], 'Ipuofyd uaBoipAy INOURYI2 YIIM UONEBIYIPIIE A I2Y)2 I)N[OSYE UI (9) aseq
33y umowy w01y p[alk pajedtpur ur paredarg (9) -opUO[Yd usBoipAy snoipAyue Fm uoyeIIPIIE £q jourdoid-z ut (Q) 29Bq 9a1j UMOWY WOl PRIA pajedtput ui paredary (q) ‘N o) uo dnoud ou sejearpuy (e)

HOODHD
(6s6) (zss) (gs29) ) oyy i
866 69S  19.S SONO'HY D 98 SJUIT0TX Apag (Y4)HO0DHD tHI=HDO*HD v H fHD 08
(06°c1) (289) (91'89)
98'ST 969 1289 O*N®HO™D Ly 20'0/,89 v aseq YHJ=HD*HD i4 H €HD 6L
HOOJHD
(Ts6) (Lr9) (grL8) [o4oxy i
156 89S 869S SONEIHYID 6 £01-201 14doados] (83)HOODHD EHDYU*HD) 14 H fHD 8L
Gyer) (Lzl) (€8'19) JUBXIYO[IAY
0L¥T 202 6919 LOINYIHOD SL 12°6°69 Ay o) aseq 0 €HDU*HD) € H fHD 73
(zgo1r)  (soel) (boL) (¥6SS)
2991 2861 189  08'SS O®NDSIHOY) (W) 96 ZST-0ST Juoueing-g \ IDOH EHDXHD) € H fHD 9L
(e (362) (8€L9) urw
PEOTL  12.  TSL9 ONYIHOD 69 90°0/ ,69 v aseq €HDU*HD) € H fHD 74
@eet)  (srzr)y (ss9) (90°2s) Ay
10°ST 11T 8€9  S2IS  *OUNDS'WHOD Ly S'6,8L etk | 2 IDH 0 €HD“*HD) g H fHD 174
(@s1) (26'2) (8€°29)
1091  SLL 0229 ONYIHOD v, wwgy/ 131 v aseq EHDY(*HD) 4 H fHD 74
0061y (10D (¥6'S) (8¥'1¢) 04091y
eT61 TLYL 96'S LTS OINDITHED  (W)28  $28T-¢98T jAdoados] g IDH £HD ¥ H fHD r73
(s981) (12'9) (86'€9) ww
6581  8Y9 929 0IN°THED 98 210°0/,95 q aseq EHO 4 H fHD L
(98'91) (2019 (28:9) ReRYy
VOLT  L6S  68°LS TOINOTHED 0S SYeTezl 14qg o} aseq 0 £HO € H €fHD oL
woeD) (10D (369> (8¥°12) {04091y
SO'61 05T 06’ SIS ONIDTIH®D €8 S661-261 [4doidos] d IOH €HD € H FfHD 69
CHEOdOHOS
(126) (£99) (gvew) 29p HOS
¥2'6 6ve  SeTy  dPOTNLIN'ID ) 202002 npEYy N4 aseg EHDUZHD) v SHDT H 89
(39) HO*HDS
(ee6)  (12'9) (66'1) HOSH®- HO€
89°6 Vo VOIS -SQINYIHD 08 29p Bz roueprg %se  (ppld aseq HOOD*HDHD v ‘CHD)Z H {9
Ae)PY
A HO®HD-S
(99'11) (129) (66'%S) 29p -poy ‘HO€

09TT  SL9  £0'SS YOIN?IHITD 0L £81-C81 maay o) aseq 0 €HD(*HD) 14 “tHDZ H 99



Nov. 1979

Compound
No.

(a)
1
2
3
4

81(6)
82(3¢)
6

7
B(7)
84 (3¢)
85(2)
86 (3¢)
87(2)
88(3¢)
10

89(3¢)
90 (3¢)

98(3c)
99(2)

100 (2)
101 (3¢)

102(¢)
103 (3¢)
104(c)

H
H
H
H
H
H

H
H
H
H
H
i
H
H

H

I
H
H
H
H
H
H
H
H

H

H
H
H
H

H
H

H

H
H
H

Position
o0s Oxime
on Ring

R I L N I NP I N ST AW W AW W W W

PN

Antiulcer Agents. 2.

Table 11
Antiulcer Activity

22
R’ C=NOR"
N
N
|
Y

*HX

R" (b)

CH;
CHj 0
CHs

CHs 0
CH,

CH, 0
CH,CHy

CH,CH3 0
CH,CHy

CH,CHy 0
(CH,)2CH3

(CHy),CHs 0
(CHy); CH3

(Cl,)2CH; 0
(CHy), CH;

(CHy)2CHj
CH(CH3),
CH(CH3),
CH, CH=CH,
CH, CH=CH,
CHa CH=CH,
CH, CH=CH,
CHz CH=CH2
CH, CH=CH, 0
CH, C=CH 0
(CH,)sCHs

(CH3)3CH3y 0
(CH2)3CH4

(CH2)3CH3 0
CH(CH3)CH, CH,
C(CH3)3

C(CH3)s 0
CH(CH3)CH=ClI,
CH(CH3)CH=CH,
CH2(XCH3):C“2
(CH4)4CH3 0
((|3”2 )2

S Co

[=RoNe}

o

CH(CH3)2
(|Cl{2)2

CH(CH3)2
((|:H2)2 o

CH(CH3)»
(CHjy)s CH3
(CHyz)sCH, 0
CeHyy (d)

HX

HCl

Base
HCI

Base
Base
Base
HC1

Base
Base
Base
Base
Base
Base
Base
HCI

Base
Base
Base
Base
HCl1

HCl

Base
Base
HCl1

Base
HCI1

Base
Base
Base
Base
HCI

Base
Base
HCl

Base
Base
Base

Base

Base

Base
Base
Base

LDso

316
1000
300
1000
650
650
316
562
200
650
416
533
200
316
237
650
256
300
562
562

562
600
650
650
178
178
200
200
200
422
562

200
533

533
167
200

167

200

200
167
1000

EDso

50
87
100
inact.
35
inact.
50
55
40
75
65
50
inact.
50
50
50
50
90
70
inact.
45
50
55
80
100
50
50
60
50
75
30
45

60
75

75
30
inact.

55

45

75
40
inact.

1465

Thera-
peutic
Ratio

6.3
11.5
3.0

18.6

6.3
10.2
5.0
8.7
6.4
10.7

6.3
4.7
13.0
5.1
3.3
8.0

11.2
5.5
81
6.5
3.5
3.6
3.3
4.0
2.7

14.1

12,5

3.3
7.1

71
5.6

3.0

4.4

2.7
4.2
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Table II con’t.

Compound Position
No. of Oxime
(a) R R’ on Ring R"
28 H H 3 (CH2)7CH3
2 H H 3 (CHz2)7CH3
105 (¢) H H 4 (CH,)7CH4
106 (3¢) H H 4 (CH3);;CH;4
30 H H 4 (CHy),7CH5
31 H H 4 (CH,); 7CH;
107 (3a) H H 4 CH(CgHs),
53 H 6-CHj 2 (CH3), CH3
55 H 6-CHj 2 CH(CH3)2
56 H 6-CHj; 2 CH(CH3),
57 H 6-CH; 2 CH,CH=CH,
108(2) H 6-CHj3 2 (CH, )2(‘IH
|
(CH3)2
58 H 3-CHj; 4 CH, CHj
60 H 3-CH; 4 (CH3),CH3
61 H 3-CHj3 4 CH, CH=CH,
62 H 3-CH3 4 CH2 CH:CHz
72 CHj H 4 CH;
109 (3d) CHj H 4 CHj
73 CHj H 2 (CHy),CH3
74 CH3 H 2 (CH2)2CH3
76 CH;3 H 3 (CH3)2CH3
77 CHj H 3 (CH;), CH3
110(34) CH3 H 4 (CH,),CHj
111 (3d) CH; H 4 (CH;)>,CH3
80 CH; H 4 CH,CH=CH,

Vol. 16
Thera-
Y peutic
(b) HX LDsg EDsq Ratio
HClI 422 60 7.0
0 Base 178 80 2.2
Base 422 50 8.4
0 Base 650 50 13.0
Base 1000 inact.
0 Base 1000 inact.
HCl 650 80 8.1
HCl 562 100 5.6
HC1 562 inact.
0 HCl 562 125 4.5
Base 562 90 6.2
Base 300 inact.
HCl1 178 70 2.5
HCl 562 85 6.6
HCI 178 55 3.2
0 HCl 1000 60 16.7
HCl1 422 > 90
0 Base 650 120 5.4
Base 562 inact.
0} HCl inact.
HCl 316 100 3.1
0 Base 178 45 4.0
Base 200 50 4.0
0 Base 025 54 12.0
(=CHCOOH), 562 63 8.9

(a) Number from Table I unless other reference is given in parentheses. (b)Oindicates N-oxide if present. (c¢) Sample obtained from Dr. F.

Roschig G.M.b.H., Ludwigshafter (Rhine), Germany. (d) Cyclohexyl.

The following examples are representative of the methods used
to prepare these compounds. See Table I for details and variations
from the examples.

Method A.
chloride (6).

3-Pyridinecarboxyaldehyde O-Ethyloxime Hydro-

To a rapidly stirred solution of sodium ethoxide, from 11.5 g.
(0.1 mole) of sodium and 400 ml. of absolute ethanol, was added,
dropwise, 61.0 g. (0.5 mole) of 3-pyridinecarboxaldehyde oxime.
Then 54.0 g. (0.5 mole) of bromoethane was added during 10
minutes and the mixture was stirred under reflux for 2.5 hours.
After cooling the mixture was poured into 1.5 1. of water and
extracted with methylene chloride. The extract was washed with
water and saturated sodium chloride, dried over magnesium
sulfate, filtered, and evaporated. This free base was distilled
yielding 56.6 g. (75.5%) of nearly colorless oil, b.p. 52°/0.06 mm.
Ir, nmr and analyses support the structure but indicate appreciable
impurities.

This free base was dissolved in absolute ether and a slight
excess of hydrogen chloride gas was passed in. The resulting
crystalline solid (73 g.) was recrystallized twice from 2-propanol
yielding 48.3 g. (52%, overall) of white crystals, m.p. 160-161°.
Method B.
chloride (21).

To a solution of 14.7 g. (0.137 mole) of 3-pyridinecarboxaide-
hyde and 17.1 g (0.137 mole) of O-t-butylhydroxylamine
hydrochloride, in 125 ml. of ethanol was added, with stirring,

3-Pyridinecarboxaldehyde O-t-Butyloxime Hydro-

17.2 g. (0.21 mole) of sodium acetate in 55 ml. of water. After
refluxing for 4 hours the mixture was poured into 350 ml. of
ice-water and the oily product was extracted with ether. After
drying over magnesium sulfate, filtering and evaporating, the
product was distilled yielding 21.1 g. (85%) of colorless oil, b.p.
109°/15 mm. Ir supported the structure but analysis indicated it
was slightly impure.

A solution of 11 g. (0.062 mole) of this free base in absolute
ether was acidified with a slight excess of hydrogen chloride gas
giving 13.0 g. (98% based on the free base) of white crystals,
m.p. 136-138°.

Method C. 3-Pyridinecarboxaldehyde O-Ethyloxime 1-Oxide (7).

A solution of 7.5 g. (0.05 mole) of the above free base of 6 and
8.1 ml of 30% hydrogen peroxide in 41 ml. of acetic acid was
kept at 70° overnight and then evaporated in vacuo below 55°,
Water was added and evaporated, then ethanol was added and
evaporated, and the residue was dissolved in 5% aqueous sodium
bicarbonate. The product was extracted with several protions of
methylene chloride and dried over magnesium sulfate. Filtration
and evaporation gave 7.1 g. of solid which was recrystallized from
benzenec-hexane yielding 4.62 g. (55.5%) of white crystals, m.p.
110-112°.

4Formyktl-methoxypyridinium p-Toluenesuifonate O-Propyloxime
(.

A mixture of 5.0 g. (0.0278 mole) of 4-pyridinecarboxaldchyde
O-propyloxime 1-oxide (free base of 10) (2) and 5.2 g. (0.0278
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mole) of methyl p-toluenesulfonate was heated at 100-110° for 30
minutes. The product was recrystallized from ethanol-ether and
dried yielding 7.5 g. (73.5%) of white needles, m.p. 144.5-145°

3-Chloro-4-methylpyridine N-Oxide (112).

A solution of 33.7 g. (0.264 mole) of 3-chloro-4-methylpyridine
and 45 ml. of 30% hydrogen peroxide in 250 ml. of acetic acid
was heated overnight at 70°. The solvent was evaporated in vacuo,
waler was added and evaporated in vacuo then ethanol was added
and evaporated. The crystalline residue was recrystallized from
ethanol-ether yielding 32.6 g. of white solid, m.p. 125.5-127.5°.
A sample for analysis had m.p. 128-128.5°.

Anal. Caled. for CgHgCINO: C, 50.19; H, 4.21; N, 9.76.
Found: C,50.10; H, 4.35; N,9.71.

3-Chloro-4-acetoxymethylpyridine (113).

A solution of 190 g. (1.32 moles) of (112) and 600 ml. of
acetic anhydride in 400 ml. of dioxane was cautiously stirred and
warmed until an exothermic reaction started and the solution
turned red. The flask was immediately cooled with an ice-
methanol bath. After the reaction had subsided the solution was
stirred under reflux for 2 hours and the solvent evaporated in
vacuo. The product was distilled, b.p. 111°/8 mm, yielding 78 g.
(32%) of pale yellow liquid. This was crystallized from hexane
giving 17.5 g. of white crystals, m.p. 47-52°. A sample for
analysis was recrystallized from benzene-hexane, m.p. 53-54°.

Anal. Caled. for CgHgCINO,: C, 51.76; H, 4.34; N, 7.55.
Found: C, 51.68; H, 4.06; N, 7.38.

3-Chloro-4-pyridinecarboxaldehyde O-Propyloxime N-Oxide (63).

A solution of 91 g. (0.49 mole) of (113) and 93 ml. of 30%
hydrogen peroxide in 500 ml. of acetic acid was heated at 70°
overnight. The solvent was removed in vacuo. Water was added
and evaporated in vacuo followed by similar treatment with
absolute ethanol. The resulting crude N-oxide was treated with
300 ml. of acetic anhydride and refluxed for 1.5 hours. Removal
of the excess acetic anhydride gave crude 3-chloro-4{(diacetoxy-
methyl)pyridine as a brown oil. This was hydrolyzed to the
3-chloro-4-pyridinecarboxaldehyde by treatment with 300 ml. of
6N hydrochloric acid at 90° for 1.5 hours. Most of the excess
hydrochloric acid was evaporated in vacuo and the residue was
basified with ice-cold dilute sodium hydroxide and extracted
with methylene chloride. The extract was dried, filtered and
evaporated. Distillation of the residue yielded 6 g. (8.6%) of pale
yellow liquid, b.p. 93°/6 mm., showing the aldehyde band in ir.
This was converted to (63 Table 1) by methods B and C. The
overall yield from 113 was 2.5%.
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2,6-Pyridinedicarboxaldehyde, O-Ethyloxime, Oxime (64).

To a solution of 66.08 g. (0.4 mole) of 2,6-pyridinedi-
carboxaldehyde dioxime and 46.4 g. of sodium hydroxide in 280
ml. of water was slowly added with stirring and cooling 128 ml.

of diethyl sulfate. After standing at room temperature overnight
the mixture was extracted with ether and the extract was washed
with water. After drying and evaporating a solid was obtained.
Recrystallization from ether yielded 7 g. (8%) of white solid, m.p.
163-166°. Ir and analysis showed this to be the O-monoethyl-
oxime (64).
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