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ARSTRACT

The reactions of alkaloids like quininine, cinchonine, quinaldine and

procaine with

ferro- and ferricyanic acid have been reported. Procaine forms a 2 : 1 complex with ferri-
cyanic acid and 1 :1 complex with ferrocyanic acid while all other alkaloids give 1:1 com-

plexes.
during complex formation,

respectively,
symmetry hexacyanoferrate -(II) and (III).

INTRODUCTION
REACTIONS of complex iron cyanides with organic
bases and related compounds have been
reported'2, However, very linuted studies have

been carried out with an 1mportant class of com-
pounds, the alkaloids. Only recently Burkat3
reported the reaction of antipyrine in acidic medinm
with  potassstum  hexacyanoferrate (1I) while
Kreshkov ef al4% reported the reaction of
dimethylam:no antipyrine with pptassium hexacyano-
ferrate (III). Since, nothing much has been done
in this direct.on, studies have been carried out on
the reaction of some alkaloids with ferro- and
ferricyanic acids.

EXPERIMENTAL
Reagents :

Ferro- and ferricyanic acids were prepared from
potassium hexacyanoferrate (II) and (III) (AnalaR
grade, BDH) by the methad of Brauer$7. The
alkaloids, quinine sulphate, cinchonine, quinaldine
and procaine hydrochloride were of reagent grade
and purified by crystallisation from ethanol or
double distillation. All other reagents were AnalaR
grade (BDH).

Conductometric titrations were performed on
Toshniwal Conductivity Brnidge CLO1/0JA (India)
us.ng a lip type conductivity cell. Infrared spectra of
the complexes were recorded on a Beckmann IR-20
infrared spectrophotometer in XBr discs. Maossbauer
studies were carried out on Mossbauer spectrometer
MBS 35 (ECIL, Hyderabad) using a Co’7 source in
Rh matrix having an initial activity of 2 mCi. The
spectrometer was calibrated against sodium  intro-
prusside.

Preparation of the Complexes :

The complexes were prepared by miaing  in
stoichiometric ratio, a 0-01 M solution of ferro- or
ferricyanic acid with a 0-01 M solution of the

hydrogen

Infrared studies show that the alkaloids undergoes protonation of the amijne group

The C = N stretching frequency appears as a doublet which may
be explained on the basis of unsymmetrical

shown that iron in hydroferro- and ferrisyanide complexes is present as Fe2*

bonding. M0ssbauer studies have

and Fedy

The isomer shift and quadrupole splittng shows the slight distortion in the

alkaloid in alcohol. The precipitate formed was
filtered ofl at once and washed with alcohol until
all the excess unreacted reactants are removed. The

precipitate  was then dried in  vacuum over
anhydrous calciam chloride,

Chiemical Analysis :

Iron was estimated spectrophotometrically wusing
1, 10 phenanthroline after decomposing the complexes
with aqua reg.a, Water of crystallisation was deter-
mined by desiccating the complexes at about 100° C,
Carbon, hydrogen and nitrogen were testimated at
1LLP., Dehradun (India).

RESULTS AND DiISCUSSION

The composition of the complexes was determined
by conductometric titrations, which shows that
procaine forms a 2 : 1 ¢omplex with ferricyan'c acid
and 1:1 complex with ferrocyanic acid. On the
other hand, qu.nine, cinchonine and quinaldine form
1:1 complexes both with ferro- and ferricyanic
ac.ds. The composition of these complexes as
determined by chemical analysis are g ven in Table 1.

Infrared Studies :

The infrarcd spectra (Table II) of those com-
plexes show O-H symmetric and asymmetrio
stretching bands and H-O-H bands in the range
3360-3400 cm™! and 1600-1650 cm! respectively,
ind.cating the presence of water of crystallisation
The Fe—C stretching band in the hydroferto- ‘and
ferricyanide complexes appears in the range 520-
600 cm™1.

The C .. N stiretchng frequency appears in the
range 2000-2070 c¢mt for the hydroferrocyanide
compleaes and 2020--2140 cm! for the hydroferii-
cyan'de compleaes,  The appearance of a doublet
for the C N frequency is explained on the basis
of protonation of alkaloid and subsequent hy drogen
bonding® 10 as proposed for fetro- and fernwyage
aculds,
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TasLe [
Flemental analysis of the complexes
H.0%, Fe% C% N%. He,
Complex s :
Cal. Found Cal. Found Cal. Found ~ Cal. Found Cal Found
], H,] [FC (Cm '-]
[CaoHe N2 0. ]
0-5 H,O I-63 2:00 t0-20 10-16 56-83 57-95 20-40 21-01 4-91 4-75
2. H1 [FE (CN)E]
[CigHa N2 O]
1-0 H.O 3-23 3-15 10-05 10-27 5601 57-32 20-10 21-35 5-20 5-45
3. H4 [F‘E(CN)E]
[CsHN,O} :
1:0 H,O 3-40 J-61 1060 10-89 36-81 35-76 21-21 20-97 5-30 554
4. H;[Fe(CNX]
[CIBHEEN_‘O]
-5 H.,O 1-73 2:01 10-81 10-99 57-91 57-02 21-62 20-98 5-01 5-319
5. H(Fe(CN))
[CH;CHg,N]
0:5 H.O 2-44 2-54 15-21 15-01 52-17 53-07 2663 27-39 3-8 3-62
6. Hy[Fe(CN)]
[CH,C,H;N]
1-0 H,O 4-78 4-98 14-89 14-57 51-06 51-89 26-06 26-79 3-72 3:94
7. Hj;[Fe(CN)l
[CIEHE ENEOEI
0-5 H.O I-95 227 12-14 11:96 4945 50-75 24-29 25-15 5-42 5-71
8. H;{Fe(CN)]
[ CoaH2 N, O]
0-5 H,O 1-29 1-60 §-04 8-20 5517 56-17 20-11 20-99 6-32 G-21
TABLE I[
Infrared absorption bands of the complexes (Cmr)
Complex »(H,O) »(NH), »(NHg* v(C=N) NH*f NH+, v(Fe — C)
Quinine hydrofcrrocyanide 3400 (h, st) 2600 (b) v (NH™*) 20004s, st)  1390(s) (NH*) 570 (s. st)
1620 2020 (s. st)
2040 (sh)
Quinine hydroferricyanide 3400 (b,st) 2600 (b) »(NHF)  2100(s, st) 1390 (s) (NH*)  520(st)
1610 2140 (s, st)
Cinchonine hydroferrocyanide 3360 (b) 2650 (w) »(NH*)  2030(s,st) 1730 (s) (HN+) 540 (b)
1620 (m) 2060 (s, st)
Cinchonine hydroferricyanide 3380 (m) 2700 (w) v (NH1) 2080 (s.st) 1400 (w) (NH*) 6C0 (w))
1625 (w) 2120 (sh)
Quinaldine hydroferroeyanide 3400 (b) — 2010 (sh) 1390(s) (NHH) 55Q (st)
1650 (m) 2070 (s. =)
Quinaldine hydroferricyanide 3400 (b) 2600 (w) v(NH*) 2080 (s) 1395 (s) (NH*) 590 (mr)
1630 (m) 2110 (s, st)
Procaine hydroferrocyanide 3400 (b) 2840 (w} v (NH,*) 2050 (s,st) 1470 (w) (NH ) 560 (s, s1)
1610 (b) sym sym
Procaine hydroferricyanide 3400 (b) 2960 (w) v (NH,*) 2020 (sh) 1550 (w) (NH;7)  620(w)
1605 (s) asym 2100 (s, st) asym

gl

s = sharp, st = strong, sh = shoulder, b = broad,

The., N-H symmetric and asymmetric stretching
bands and N-H deformation bands of the alka-
foids shifted to a lower frequencyll-13, on com-
plex formation which indicate profonation of the
alkaloids,

m = medium, w = weak.
In the light of the above considerations it may
be concluded that the interaction of the alkaloid

with ferro- and ferricyanic acids is taking place
through unsymmetrical hydrogen W®onding between
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TasLE IIT
Médssbauer parameters of hydroferro~ and ferricyanide complexes
131. Alkaloid Hydroferrocyanides Hydroferricyanides
0. * —
[somer shift Quadrupole splitting Jsomer shift Quadrupole
o (mm/sec)£0-02  AE, (mm/sec)+ 0-02 & (mmzsec+0-02) splitting

&Eq (mﬂUSEC) 4+ 0-02

Quinine —0-206 No —0-268 0-845

1.
2. Chinchonine —0-232 No —0-263 0-834
3. Quinaldine —0-223 No —0-227 - 1-133
4,  Procaine —0-227 No —0-2,8 0-824
Hexacyano-
ferrate (II) —0-138
Hexacyano- .
ierrate (111) - 0-186 0-132
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