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STUDIES ON PYRIDINE ALDOXIMES

H. C. JO3HY, P, K. RAMACHANDRAN anp C. N. HAKSAR ¥
Defence Research and Development Establishment, Gwalior 474 002

ABSTRACT

Pyridine 2,3- and 4-aldoximes have been quaternized with aretyl chiorice, benzeyl chicride
bromoacetic acid and ethyl bromoacetate under carefully contrellcd conditions to Yield t}.;
corresponding quaternary salts, The stable compounds ameng these Lave been estimated by
measuring absorption at 405> mg at pH 10+-5. Efficacy of the compounds ijn réactivating
paosphorylated cholinesterase enzymes in vitro Las also been evaluated,

UATERNARY pyridinium aldoximes like pyridine solution, the comounds form a vellow coloured sfable
aldoxime methiodide (2-PAM)' or N,N'<trimetl.y- vlide, w..ich obeys the Beer-Lambert’s Jaw. Existence
lene-bis-(4-hydroxyimincmet] yl pyridinium) ditramice® of such ylides as (I) given below, formed fr-::m different
have been used for reactivating plospl crylated tkcli= sustituted mnd)- and dis-psridinium aldoximes on
nesterase enzyme in tl.erapy as adjuvants to atrepine treatmant with bases has been reported recently?,

with remarkable success. A practical reactivaicr
should dissociate readily and also shculd lave suffi-
cient nucleop!.ilivity in tle dissceiated faym, A rew
series of quaternary salts of 2-, 3- and 4-pyridine ald xi-
mes have been synti.esised with tl.e above end in view.,
Acylation of nitrogen atom of pyridine ouclcus was
exaected to facilitate oximate atijcn formaticn and
increase reactivation property?.
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Paysical data on these compounds are given in Table 1,

The compounds were difficult to synthesize witl.cut
rigidly controlling the reaction temperatures, At
Ligher temperature, the pyridine aldexime lydredd.jo-
ride was formed instead of tle desired ¢cmpcunds,
N-Acetyl and N-benzoy! compounds were hydrolys d
very quickly with water, N-Methylene carbetl.cxy
compaounds were stable jn water but Lydrolysed by
alkalj to hydroxylamjne and t] e ccrresponding quater-
nary pyridinjum aldehyde, N-Acctyl and N-bepzcyl
compounds did not show any jnfrared abscrpticn
between 1650-1800 ¢m~t, tle ncrmal carbcnyl range.
Different workers have reperted divergent values fer
N-acyl ccmpounds*-é,
group loses much of its carbony! clasacter cn lickage
to the heterocyclic njtrogen,

A sim>te method of estimation of the mcre stable
of these compounds is also seperted. In alkalire
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2-, 3-, and 4-N-Methylene carbethexy iminoformyl
pyridginium bromides fave been evaluated in vipro fcr
their efficacy in reactivating clclinesterase enzyme
phosplorylated with DDVPS, Tle 2-iicpwr was
found to effect 139 regencraticn of in) jbited «loli-
nesterase, wiile 3- and 4-isc mers were totally inactive.

EXPERIMENTAL

Melting points given in Table 1 are uncorrected,
IR spectra in KBr were recorded on a Perkin—-Elmwer
model 577 double beam spectroplotometer,

Pyridine 2-, 3- and 4-aldoximes

They were prepared from the corresponding alde-
hydes by known methods®,

Nedceryl and N-benzoyl (2-, ¥ and 4-) iminofornyi
pyridinivme chlorides and N-wethylene carboxylic acid-d
iminofornd pyvidinin bromide

Under dry conditions, pyridine aldoxine (0- 01 mele)
in of Joroform/THIE (40mi; 1Smi) was taken in a4
100 ml 2-necked round-botiemed flask fOited with &
dropping funncl and a CaCl, guard tube. The flask
was kopt at =30 to ~15°C, Frexbly distilled ac3d
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¢1iloride (0-01 mo>ic) in chlorofornyTHF (5 ml) was
added dropwise to the oxyme solution with continuous
stirring during a period of 25-30 minutes. A pale
y:llow precipitate was formed during the addition,
The mixture was stirred for 3 hrs. and furtter at recom
temoerature for an additi>nal one Four, Tre product
was filtered by suction, washed with ctloroform
followed by etber, dried and kept in a desiccator,

It was crystallised from absolute alcokol and dry
cther,
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N-Methylene carbethoxy (2-, 3- and 4-) iminoformyl
pyridinium bromides

Under dry conditions, pyridine aldoxime (001 mole)
and distilled THF (25 ml) were taken in a 50 m] round
bottomed flask fitted with a reflux condensor and a
CaC), guard tube. Ethyl brecmoacetate (0-01 mole)
was added and the mixtuie was refluxed on a water-
bath for 6 hrs, inl the case of 4-0xime and 8 hrs, in the
case of 2-oxime. In the case of 3-oxime, the reaction
myxture was shirred at room femperature without

Physical Data of the Compounds Prepared

Comnounds S 1-  Temp, Yiceld Appear- MP.°C I. R,
SI. . - vent of /A ance  (De- Max cm™
N>, R R, R, R; X rear- COMp) (KBr)
tion (°C)
1 2 3 4 5 6 7 8 i0 11 12
1. —COCH, H H CH=NOH Cl CHCl, —10te 85 Write 225-26 3150-2900
—15 powder (OH)
1000 (N-O)
2. —-COCH, H CH=NOH H Cl THF —-10toc 80 Write 166-68 3100-3000
—15§ powder (OH)
1005 (N-0O)
3. —COCH,; CH=NOH H H Ci CHCl; —10to 50 Wriite 180-82 32C0-2800
' -15 powder (OH)
995 (N-0)
4. —COTZH; H H CH=NOH C] CHCIl; —10toc 77 W.ite 232-34 3150-2900
—~15 powder (OH)
1000 (N-O)
5. —COCH; H CH=NOH H Cl THF —=10tc 77 Wtkhite 171-73 3100-3000
~—135 powder (OH)
1005 (N-O)
6. —COCH; CH=NOH H H Cl CHCI; —10to 38 White 175-78 3200-2800
—15 powder (OH)

995 (N-0)
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TABLE I—Coned .

’ 5 3 4 5 6 7 8 9 0 1 12
7. —CH,COOH H H CH=NOH Br CHCl; —10to 60 Colour- 84-26 3100-2°¢0
—185 less (OH)
nec¢dles 1000 (N-O)

8. -CH,COOC,H: H H CH=NOH Br THF Reflux 66 Colcur- 141-63 3100-28¢0
less (OH)
cubes 1730 (C=0)

1212 (C-0-0)
1000 (N-QO)
9. -CH,COOC;:H, H CH=NQH H Br THF Room 66 Colour- 163-65 3100-2900
temp, less (OH)
needies 1000 (N-Q)
1730 (C=0)
1115{C-0-0)

10, —CH,COOC,H; CH=NOH H H Br THF Reflux 33 Colour- 149-50 3100-2¢00
less (OH)
needles 1005 (N-O)

1730 (C=0)
1210 (C-0-C)

e

refluxing, The light brown solid formed was filtered,
washed with (3 timess 10 ml portions) and crystallised
from absolute alcohol as colourless needles,

Colorimetric estimation of N-methylene-carbethoxy
4-iminaformyl pyridinium bromide

Optical measurements were made on Bausch and
Lomb sgectronic-20 and readings taken at 405 mp
at pH 10-5, A standard curve was drawn and
recoveries calculated,

TABLE II
{ Recovery)

Cong, {gm/ml)

o o

Added Recovered

53 % 108 65 x 1078
126 x 105 13 % 10°°

Cholinesterase reactivation

In vitro regenerating activity of tlese compounds
was estimated by blocking the enzyme with an organo-
phosphorus compound and reactivating with tl.e oxime,
Himan serum (0-2ml) was used as the source of
c-olinesterase and 100 p mol acetyl ckoline bremice
as the substrate. Reaction was done in barbital bufler
at pH 8-3 1 0'1. Acetyl cloline formed was reacted
with alkaline hydroxylamine to form acet I ydrexemic
acid which ata pH 1-2 4- 02 gives a red purple cclour
with ferric chloride, To blctk the cnzyme 0-1 ml

Satisfactory elemantal analysis results were obtained for all the compounds.

(1 ppm) diettyl dictlorovinyl prespfate (DDVP)
was used and 0-1 ml {1 mg/ml) of tl e oxime was added
for regeneration, Readings were taken at 540 mp
and percentage regeneration calculated, N-(Metlvlene
carbetFoxy)-2-iminoformyl pyridinium - bromide
(Table I, No. 10) showed maximum activity in tle
series with 138/ regeneration wtile the 4- and
3-isomers of the same had virtually no activity,
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