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ABSTRACT KEYWORDS
0- Aminobenzylidene o, m, p- hydroxyl anilines as numbered I, 11, 111 Schiff base;
respectively wereprepared by astandard method, Their chemical structures Zwitter ions;
were confirmed by physical method, namely by using melting points, UV pKa;
and IR spectra, beside some chemical tests. Potentiometry.

The pKavaues for imines |, 1l and 111 and were determined by using a
potentiometric titration method in 10% ethanol at atemperature range (20-
60)°C. Imines| and 111 show anomalous pKavaluesin the range between
(5-6.5). These were unexpected results and confirmed by the formation of
zwitter ions at all temperatures stated. Imine Il showed asimilar result at
temperatures (20-30)°C and other different results at other higher
temperature range between (40-60)°C. All evidences supporting zwitter

ions formation were given and discussed.
© 2014 TradeSciencelnc. - INDIA

INTRODUCTION

The chemistry of iminesinaformsof Schiff bases
and oximeshad faced agresat ded of attentionsby many
workerd™ during thelast years. Thiswasfor theirim-
portancein kinetic™®, stability™ constantsof dyefor-
mation, kinetic and thermodynamic study® on tautom-
erism of dyesand association study!® between Schiff
base with phenols. In 2012, Azzouz etal had focused
their works on pKa study!'®12 of oximes and Schiff
bases prepared from different carbonyl compoundsand
primary amines. Thesewerefor theirimportanceof imi-
nesinmany fieldg*.

Thismanuscript wasacontinuation of last topic. It
deals with determination of pKa study for o-

aminobenzylideneo, m, p- hydroxyl anilines.

Theseinteresting imineshad acidic phenol group
and aromatic amine groupsin theit structures, hence
their pkaval ues eva uation by potentionetric method,
had asignificant importance from chemistry point of
view The study showed a comparison between pKa
vaueintheseiminesbefore and after addition of NaOH
asatitrant during pK adetermination.

EXPERIMENTAL

0- Aminobenzal dehydeand o, m, p- aminophenols
weresupplied from Hukachemica company. Pureetha-
nol, sodium hydroxidewere bought from loca market
and supplied originally fromAldrich company.
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All iminesunder investigation wereprepared by a
standard method?3, or by mixing equivaent amounts
i.e10-2moleof o- amino benzaldehydewith o, m, p-
aminophenol. Themixturewasrefluxed for 2 hours,
followed by coolingand filtration. Pureiminesl, Il and
[l werepurified by recrystdlization from absoluleetha-
nol. TABLE 1 showed, theiminenumber, nomencla-
ture, and U. V and IR spectraof imines.

pKadetermination

ThepKaof Schiff basesweredetermined by manu-
facturing glasscylindrical cell of maximum capacity
about 30ml. Thecellscontainstwowallsfor insertion
of pumbed water from thermostat, to maintain afixed
temperaturein the range (20-60)°C, during pKade-
termination.

Thewholeassembly wascompletely isolated from
surrounding by thick insulation materia . 20ml of 0.01M
solution of any Schiff basein 10% ethanol wasplaced
inthecdll. After equilibrium temperature was attai ned,
asuccessive0.2ml of 0.1N NaOH wasadded till about
1.2ml or 1.6ml wastotally added, followed by measur-
ingthefind equilibrium pH of solution. Anaveragesingle
pKavauefor Schiff bases| and |11 weredetermined at

temperature range mentioned. Similar measurements
wereobtained for Iminelll at temperature (20-30)°C.
At other higher temperature range (40-60) °C,
Iminelll gavetwo pKavaluesat volumeof titrant 0.8
and 1.6ml respectively.
The pKawas determined by standard method™
using an equation of theform:-

[acid]

pka=pH+Log [salt]
INSTRUMENTATION

1 TheUV spectraof iminesl, Il and 11l were mea-
sured by adouble beam computerized UV 1601
Shimadzu spectrophotometer using matched quartz
cdlsof dimensions1x1x3 cm?. solutionsof 10°M
in ethanol were prepared.

2 ThelR spectraof solid imineswere measured by
computerized FTIR Bruker Tensor 27 spectropho-
tometer.

3  Memmert Searl L200water thermostat, havingwa:
ter pump for pumping water toglasscall mentioned.

4  Themdting pointsof iminesunder study weremes-
sured by usng STUART SMP30.

TABLE 1: Sructuresand nomenclatureof imines

Imine No. Structure

Nomenclature

HO
H
NH,
OH
1 C=—N
H

NH,
C=—=N OH
1l H
NH,
v HO@EZN@NHz

o- Amino benzylidene -o- hydroxyaniline

o-Amino benzylidene -m- hydroxyaniline

o-Amino benzylidene -p- hydroxyaniline

p-Hydroxy benzylidene-p-
amino aniline
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5 ThepH of any solution during potentiometrictitra-
tion was measured by pH meter JENWAY 3510.

RESULTSAND DISCUSSION

At thebeginning of thisinvestigation, it wasthought
of agreat importanceto confirm thestructure of imines
by physica method, namdy by usng IR-UV spectraas
TABLE 2, besidesomechemicd tests.

ThelR showedthefollowing stretching vibrations
asfollows
1 Asdrongasymmetric absorptionsof primary amine

intherange (3461.06-3461.18) cm™, with similar

aminesymmetric absorptionsin therange (3363.89-

3381.56) cm™.

Thesetwo absorptions confirm® the existence of

= Pyl Paper

primary aromatic aminegroupsinimines.

2 A medium stretching absorption bands for OH
groupsintherange (3305.18-3363.02) cm™.

3 A wesk or medium stretching bandsfor hydrogen
bandingsintherange (3272.7-3297.23) cm™.

4 A mediumor weak absorptionsof stretching C-H
grouping intherange (2963.71-3052.57) cm™.

5 A medium stretching absorptionsfor carbonyl group
intherange (1663.50-1664.57) cmt. Thesewere
arisngfor tautomerism reactionsof typeenol —=
keto in Schiff baseshaving phenolic groupings.

6 A strong storetching absorptionsbandsfor imines
intherange (1624.29-1624.42) cm*. These con-
firmtheexistence of azomethinelinkagesinimines.

7 A strong stretching absorptionsfor aromaticity in
imines were abserved in the range (1600.77-

TABLE 2: IRand UV spectraof imines

Imine NH-
No. asymm.

NH
symm.

OH H.B CH

c=0 C=N AROM  A(NM) Zmax AMM) Zoax

| 3461.11(s) 337592(s) 3305.18(9) 32727 (w) 1664.57 (m) 1624.42 (m) 1624.42 () 1601.84 (S 290.6 19250 222.6 13020
Il 3461.06(s) 3381.56 () 3363.62(S) 3297.23 (M) 2964.42 (w) 166350 (m) 1624.42 (s) 1600.77 (5 292.6 31660 215.2 19740

111 3461.181(s) 3363.89 (9 3342.83(5) 3282.65(m) 2963.71 (W) 1664.39 ()
3077.87 (W) 1714.94 (w) 162578 (s) 1606.28(s) 300 15300 234.4 18060

IV 335008 (s) 3287.80(s) 3287.8(h)

1624.29 () 1601.01(s) 292.2 19580 226.4 13500

Z .. in unit of Liter.mole*.cm™

1601.84) cm™,

TheUV spectraof 10“M of imines(I-1V) showed
tdwo absorption bandsasin TABLE 2 with molar ex-
tension coefficient values of morethan 1000 in units
Liter.mole-*.cm?.these meashrement werein agreement
with previous studyt®.

Thelast meanthat d dehydic phenyl with azomethine
group in one plane, therest of moleculewasin other
plane.

The melting pointsof iminesl, Il and 111 showed
thefollowing range vauesof (145-147, 120-122 and
148-150)°C. Thegreater melting point valueof imine
I11 can beinterpreted by the higher tendency of asso-
ciaion by intermolecular hydrogen bonding.

Thechemicd methodincluded theuseof diazotiza-
tiontest and ferric chloride solution asaspecific tests
for aromatic amino and phenol groupsrespectively.

All these physical and chemica methods confirm
thechemica structuresof iminesunder sudy and agreed
with literaturg 1.,

Thesecond part of the study dealswith interpreta:

tion of pKa forimineshaving ortho NH, group on -

dehyde part and phenolic groupsin ortho, metaand
parapostionsof aminepartin Schift bases. Beforestart-
ing theinterpretation of result, it wasthought of agreat

importanceto know the p Ka values of groups men-

tioned. They had pKa valuesof 4.6 and 9.99 respec-
tively asmeasured inwater solvent and 25°C.

A- The pEg values of imine | at arange of tem-
per atur e between (20-60)°C having

0-NH, and 0-OH groups on aldehyde and amine
partsof molecule, showed thefollowing results:-

1 Theincreaseof temperaturefrom 20°Cto 60°Cre-
sultedindecreasingp K a vauesor increesing acidity
of imine. Inother words, theincrease of temperature
wasaccompanied by agreater ioni zation processor
liberation of hydrogenions. Thiswasin agreement
with endothermicionization processof acidimine.

2 ThepKavauescollected a temperaturerange (20-
60)°C having arange of vaue (5.6651-6.0452).
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TABLE 3: pKaValuesof iminesl, [l and 1l and 1V in 10% . ml of
o Imine  Temp°C Ry
ethanol at temper atur erange (20-60)°C (0.AM) pH pKa pKa

number NaOH
Imine  Tempec T —— 12 513 4.9485
number (0.AM) pH pKa pKa
NaOH 14 532 49531
00 506 16 544 4.8249
02 520 6.1511 00 429
04 532 59207 02 444 53768
| 203 0.6 548 58472 6.0452 04 456 5.1544
08 5.67 58445 06 469 50536
1 595 59477 I 30 08 481 49820 5.1375
12 6.74 6.5600 1 494 49358
00 465 12 506 48783
02 509 604 14 543 50634
04 523 58304 16 627 56558
| 303 06 535 57170 5.9065 00 422
0.8 555 5.7244 0.2 460 5.5421
1 583 58277 04 493 55288 55875
12 648 6.2999 06 531 51545
00 483 I 40 08 595 6.1247
02 496 5.9089 1 949 94936
04 509 56898 12 1022 100718 .
| 313 0.6 528 5.6468 14 10.75 10.5030
08 549 56643 16 11.00 10.6409
1 578 57776 00 416
12 661 6.4300 02 457 549%1
00 472 04 491 55086 5.6590
02 484 57810 0.6 527 56368
04 500 55092 I 50 08 588 5.9946
| 323 0.6 515 55164 57380 1 92r 92713
12 999 98288
08 535 57041 9.8546
14 1044 10.1337
! >65 56475 1.6 10.67 10.1847
12 636 6.1799 o a1
00 465 02 457 55115
02 478 57262 04 497 55690 5.7129
04 494 55388 06 537 7370
| 333 06 519 55566 5.6651 | 60 08 b6 60347
08 540 55742 T 000 90902
1 584 59300 12 980 96321
12 543 56651 14 1022 98904 038
00 436 1.6 1044 9.9043
02 449 5.4286 00  E5:3
I 20 04 462 52152 _ .o, 02 566 6.6131
06 475 51141 i 20 04 584 64416 6.4392
08 483 50524 06 594 6.3077
1 499 4.9861 08 612 6.2948
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. ml of . ml of -
amhe  TemP’C oim) pH  pka pKa  mhe TEMPC o oim) pH pka pKa
NaOH NaOH
1 6.36 6.3579 1.2 9.77 9.60
1.2 6.80 6.6200 1.4  10.00 9.65
00 539 0.0 6.62
02 550 6.4527 0.2 7.07 8.02
04 562 6.2213 0.4 7.48 8.08
1 30 06 577 6.1376 6.2557 0.6 7.80 8.16
08 596 6.1347 v 313 0.8 8.13 8.30 8500
1 6.18 6.1778 1 8.63 8.62
1.2 659 6.4100 1.2 9.12 894
00 530 1.4 9.74 9.38
02 540 6.3523 0.0 6.49
04 552 6.1212 0.2 6.98 7.93
1 40 06 5.69 6.0575 6.1989 0.4 727 7.87
0.8 5.87 6.0447 0.6 756 7.92
1 6.12 6.1178 v 323 0.8 774 791 8.1114
1.2 6.68 6.5000 1 8.02 8.01
00 515 1.2 850 8.32
02 525 6.2015 1.4 9.19 882
0.4 5.38 5.9809 0.0 6.38
Il 50 0.6 5,53 5.8973 6.0704 0.2 6.79 7.74
0.8 5.73  5.9046 0.4 7.02 7.62
1 6.01 6.0078 0.6 7.14 750
12 661 64300 v 333 08 724 741 "M
00 513 1 7.40 7.39
02 527 6.2216 1.2 7.58 7.40
04 539 5.9909 1.4 7.80 7.43
1 60 06 553 58973 6.0387
0.8 571 58845 Thesevalueswerefar away fromthe pKavaues
1 595 59477 of NH, aromatic and OH phenol mentioned be-
12 6.47 6.2899 fore. The question can beraised here, why there
0.0 6.81 were adecrement between experimental findings
0.2 758 853 and theortical pKavalues. Theonly answer could
04 829 889 begiven here, wasduetotheexistenceof iminel in
zwitter ionsformation according to thefollowing
\% 293 0.6 924 961 44114 reaction as:
08 956 9.74
1 1036 10.39 Thezwitter ionsformation had been stated to exist
12 1070 1061 previously ino,m, p... amino phenols™*. Their struc-
14 1105 10091 tureswereresembleor Smilar toiminel and other imi-
00 6.44 nesby having NH,, and phenol grops.
02 730 825
\Y 303 04 781 84l 40600
06 837 873 QE=N@ —— Q*CHFN‘Q
08 882 899 HO ® %
1 909 909 NH NH3
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The Qi actasd ectrophilegroup and regarded as

astrong acid conjugate of amine, hencetheir pKavaue
collected in TABLE 2 seem accepted from experimen-
tal and theortica pointsof view.

B- Thepkavalueof iminell at temperaturerange
(20-60) °C showed thefollowing results

1 Anincreaseintemperaturefrom (20-60)°C resulted
to anincrease of acidity. Thiswasagood agree-
menttoresultlistediniminel.

2 Attemperatures20°C and 30°C, thepKavalue of
iminell wereinterpretied similarly to those men-
tionedearlieriniminel.

3 At other higher temperature of 40°C, 50°C and
60°C, two setsof different resultswere collected.
Thefirst oneafter adding 0.1N titrant NaOH inthe
range between(0.2-0.8) ml resulted to pH range
4-6, or pkarangevaluearound 5-6 asin TABLE
2. Thesevduewerereffered to zwitter ionsforma:
tion listed above, or zwitter ionswerestableat last
pH range stated. The second set of result were
obtained after anincrease of titrant volumeinthe
range (1.0-1.6)ml. Thesewere accompanied by a
sudden elevation of pH in arange 9-11 or pKa
rangevaue9-11.

Thesehigher pKavalueswerecloseor near topKa
of phenal.

Henceit was concguded in thisinvestigation that
during determination of »xg valuesof imine(ll) at pH
vaueof 9 or more, the zwitter ionsformationwereun-
stable and resulted to the conversion of zwitter ions
formsto norma phenol and amineformsasinitsstruc-
ture. Thisresulted to the eval uation of g val uesnear
to phenol and agreed with experimental findings.

C- The pEz values of iminelll showed a similar
resultstoiminel with theformation of zwitter ions
in therange of 6.0387-6.4392 kg values

Theseresultsconfirm previousresultsmentionedin
iminesland|l.

In order to confirm theexistence of iminesl, 11 and
[l and IV in zwitter ionsformation, hencethisencour-
ageto measurethe uv spectraof theseiminesin etha-
nol. These were followed by addition of 2 drops of
0.1IN NaOH touv cdls.Theseresulted toablueshiftin
the spectra of AL values 49.8,26.8,38 and 16.7 nm

Physical CHEMISTRY o

respectively.

Thesefindings comein agreement!* withsimilar
compoundsin amino phenols,as shown intypical for
10“M imines 1-2 solutionsin ethanal asin Figure(1-2)

Theresulted mixtureswere subjected to measure
their uv spectraasin Figure 1. Theseresulted tothegen-
eration of blueshift inthe spectraafter addition of akali.
Theseinteresting resultswere agreed withi literature.

Findly, it wasthough of agreat importenceto check
the pH of origina 102M ethanolic solution of imines
[,II and Il before adding 0.1M NaOH at arange of
temperature (20-60)°C. Datacollected wereshownin
TABLE3.

TABLE 3. pH of 10°M iminesl,Il and Il in etha-
nol at temperaturerange (20-60) °C

TABLE 4, showedthe pH valuesof iminesl, |l and
[11 in ethanol at temperature range (20- 60)°C. werein

TABLE4: pH of 102M imines1,1l and 111 inethanol at Tem-
peraturerange (20-60) °C

pH of imine number

Temp.2C I [ 11
20 5.06 4.36 5.53
30 4.86 4.29 5.39
40 4.82 4.22 5.30
50 4.7 4.16 515
60 4.65 4.10 5.13

comparabletothoselisted in TABLE 2 after adding
0.1M titrant NaOH. Thismeansthat al imines men-
tioned wereexist originaly in zwitter ionsformsbefore
addingakali.

CONCLUSIONS

1 Imines|,Il and Ill were prepared by a standard
method?? Ther chemicd structureswereconfirmed
by chemical method usingferric chlorideand dia-
zotization reagents and physical method by using
m.p, IR and uv spectra.

2 Theorigina 102M of Schiff basesin ethanol, had
been provedto exist oringdly inzwitter ionsforms.
Thesewere in agreement™ with o, m, p- amino
phenaols.

3 Thezwitterionsformationiniminesafter adding
0.1M NaOH asatitrant during K¢ determination,
was confirmed to exist also experimentaly by the
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following methods -

i By pKa vauesestimatedin these Schiff bases
havingarangeof va uesaround (5-6) pKaunits.

i Ablueshiff inuv spectraof 10*M solution of
imineswereobserved, after adding 2 drops of
0.1N NaOH.
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