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THE SYNTHESIS OF 1-(N-2'-I0DO-5'-METHOXYPHENYLIMINOMETHYL)-2-NAPHTOL
and (1-N-2',4'-DIIODO-5'-METHOXYPHENYLIMINOMETHYL)-2-NAPHTOL
Nimet KARAKOC!
ABSTRACT
In this study, Schiff base (1) which was prepared from 2-hydroxy-1-naphtaldehyde aniline and m-(methoxy)
substituted aniline were reacted with DMSO, I,,H,S04 in the hope of preparing Schiff base which was substituted

with iodine . The reaction has been carried out with DMSO-1,-H,S0O, at 100°C under atmospheric conditions.
Reaction has been followed with TLC and the pH of the reactions medium were approximately at 5. In the exper-
iment was carried out approximately at pH=2 the azomethine (-CH=N-) bond breaking was found . The reac-
tion of the naphtolic Schiff base (1) with DMSO-12-H,SO, was carried out at 100°C for about 10 hours. The struc-

ture of product was determined by mass, IR, UV, IH-NMR, I3C-NMR spectra and with elemental analysis. Under
our reaction condition iodine was substituted to the pheny! ring of the naphtolic Schiff base (1).
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1-(N-2'-ilYODO-5'- METOKSIFENILIMlNOMETlL) 2-NAFTOL VE 1-(N-2',4'- DiiYODO-5'-
METOKSIFENILIMINOMETIL)-2-NAFTOL'UN SENTEZi
6z ‘
Bu ¢alismada m-OCHj; anilinden hazirlanan Schiff bazi (1) ile, iyot stibstitiiye Schiff bazini sentezlemek
amaciyla ; DMSO, I,, H,SO, ile reaksiyona sokulmustur. Reaksiyon DMSO, I, H,SO,4'li ortamda 100°C'de, geri
sogutucu altinda gergeklestirilmigtir. Reaksiyon ortaminin pH'1 yaklagik 5 olarak belirlenmistir. pH'1 2 civarinda

yapilan deneyde azometin (-CH=N-) bagmn kirrldigy tespit edilmistir. Reaksiyon 100°C'de yaklagik 10 saatlik
siirede gergeklestirilmistir. Izole iiriinlerin (2,3) yapisi kiitle, IR, UV, 3C-NMR, 'H-NMR ve elemente! analiz ile
tayin edilmigtir. Reaksiyon kosullarinda iyot, naftolik Schiff bazinn (1) fenil halkasina siibstitiiye olmustur

Anahtar Kelimeler: Aromatik, Elektrofilik, Halojenleme, Iyot siibstitiisyonu.

1. INTRODUCTION nizing reactions, from the environment (Ogato,
1964; Radner, 1998). And, a procedure of dehy-

. .y . . . drating aluminum is employed in iodizing aro-
tions, iodine is not as active as chlorine or g ploy g

bromine (Bottle, 1986; Olah 1993). The reason matic substances. According to the procedure,

for this is that the reaction for the iodide ion aro;natllc s'ul(?tancire; ?ireh Zause: tofreactf w;th
occurring in the reaction environment is obtained molecular iodine. The dehydrated surface ol alu-

minum provides an appropriate environment for
electrophilic iodizing. The surface reacts with the
iodide ion, oxide ion and freed HI, resulting in
iodizing (Fessenden, 1992; Gali, 1991).

In aromatic electrophilic halogenizing reac-

in a reversible manner. Hence, oxidizing agents
such as HIO, and H,0, are added to remove the
jodide ion, occurring in the electrophilic haloge-
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In the literature, many oxidizing agents such as
peroxy acetic acid, peroxide sulphate, sulphur triox-
ide are used to iodize aromatic compounds.

The most common aromatic electrophilic haloge-
nizing reaction is the Craft reaction Radner, 1998;
Solomons, 1996) where Lewis acids are used to elec-
trophiles. The catalyst in the reaction environment is
Lewis acids to create halogen electrophiles.

As aromatic iodine derivatives find a wide area of
applications in medicine, biochemistry and pharma-
ceuticals industry, a new and economic iodizing
method is suggested in this study.

With this method, m-OCHj;, the Schiff base, was
put into an iodizing reaction in an environment con-
taining DMSO,-I,-HSO, and the structure of the
resultant product was then clarified.

2. DISCUSSION

m-OCHj;, the Schiff base, was heated under the
cooler for 10 hours under the iodizing conditions of
the iodizing method in this study and then the raw
product was isolated.

OCH,

OH
M

a) When the first raw product cooled down,
excess iodine in the reaction environment was elimi-
nated with 10%-Na,S,0; through ice-aided settling
and rinsed with pure water. When film chromatogra-
phy was applied (SiO, Toluene), the product being
(Rf= 0.75) provided yellow crystals of ethyl alcohol.

The melting point of the substance that was iso-
lated at an efficiency of 22.7% was 185° C with mol-
ecules detected at 403.09 in the mass spectrum
(Figure 1).

The isolated substance had the OH peak linked
with H observed as a low and spreading one at about
3,500 in IR spectrum (Figure 2). Observed were
azomethine** at 1624.73 (-CH=N-), an aromatic
structure at 1568.8 - 1481.06, C-O at 1284.36, and
peaks for aromatic substitution at 1142.62 - 1012.45 -
966.16 - 857.20 - 831.17 - 778.14 - 745.35.

In the UV spectrum (Figuré 3), the substance was
observed to have maximums at 318.0 - 367.0 -445.0 -
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462.0. In the basic UV spectrum, maximums were
observed at 279.0 - 289.0 - 316.0 while acidic UV
spectrum showed maximums at 279.0 - 289.0 and
316.0.

In the mass spectrum of the isolated substance,
peaks of M+- C;;HgNOI were observed at m/e:
159.24 and T+ at 127.35. The closed formula of the
substance is C;gH4NO,I.

In the TH-NMR mass spectrum of the isolated,
purified substance (Figure 4), it is concluded that the
3H singlet at 3.86 ppm belonged to the -OCH3 group,
the low and spreading one at 15.2 ppm to the OH pro-
ton and the 1-proton singlet at 9.24 ppm to the azome-
thine proton while a 9-proton signal was observed in
the aromatic area. In the extended NMR spectrum of
this area (Figure 5), the highest delta value of the H-4
proton was at 8 ppm (J =9 Hz), followed by a H-5 sig-
nal equal to 1H doublet at 7.64 ppm (J5,6 = 8 Hz)
while the H-8 signal appeared as a 1H doublet at 7.73
ppm (J7,8 = 8 Hz).

And the H-6 and H-7 protons in the naphthalene
ring appeared as a 1-proton triplets at 7.27 and 7.45
ppm. The C-H protons in the remaining part of the
phenyl ring in the spectrum were marked by theoretic
calculations. The H-3' proton turned out to be in a
Jower area, compared with other phenyl protons. The
1H doublet at 7.72 ppm (J4,5 = 8 Hz), which was in
agreement with calculated values, was marked as
belonging to the H-3' proton while the H-6' proton and
H-4' protons were observed as a l-proton singlet at
6,66 ppm and another 1 proton (dxt, J=2 Hz, J=6 Hz)
at 6,67 ppm, respectively. Based on this interpretation,
it was realized that the isolated substance was the
iodine-substituted Schiff base (2).

I CH=—=N
OH :

)

OCH,

In the IBC-NMR spectrum of the substance
(Figure 6), a total of 7 small peaks and 11 large ones
occurred. The signal at 56,91 ppm was marked as
belonging to the metoxyl carbon. The C-1, C-2, C-4a
and C-8a signals in the naphthalene ring were
observed at 109.31, 169.86, 127.83 and 133.45 ppm,
respectively.
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The remaining 10 C-H signals were marked in the
light of theoretic calculations. Accordingly, the CH car-
bons of C-3, C-4, C-5, C-6, C-7, C-8, C-6', C-4', and C-
3" appeared at 119.33, 140.40, 137.29, 124,14, 129.83,
128.59, 104.84, 113.00, and 122.197 ppm, respectively.
'These 13C-NMR results, too supported the idea that the
istructure was the iodine-substituted Schiff base (2).

b) Asfor the second raw product, the product being
(R 0.5) provided yellow crystals of ethyl alcohol
whenfilmchromatography was applied (SiO, Toluene).
The melting point of the substance that was isolated at
an efficiency of 34.2% was 230° C with molecules
detected at 403.09 in the mass spectrum (Figure 7).

The isolated substance had the OH peak linked
with H observed as a low and spreading one at about
3,500 cm-! in IR spectrum (Figure 8). Observed were
azomethine** at 1625 (-CH=N-), an aromatic structure
at 1457.92 - 1323.89, C-O at 1244.83, C-O at 1158.04,
and peaks for aromatic substitution at 1047.16 - 986.41
- 887.09 - 819.60 -742.46.

In the UV spectrum (Figure 9), the substance was
observed to have maximums at 320.0 - 392.0 and
462.0. In the basic UV spectrum, maximums were
observed at 316.0 - 419.0 - 430.0 while acidic UV
spectrum showed maximums at 311.0 - 350.0 and
368.0. :

In the mass spectrum of the isolated substance
(Figure 7), peaks of (537 M+) were observed at 403.09,
M+~ C;HOI=M,+) in 47.62% at 169.21, (M;-28) =
(M,+- CH,NI) in 45.54% at 140.40, and (T*) in 97.62%
at 127.33.

The closed formula of the substance is
C,3H13NOy,1. Based on this, I concluded that the com-

pound was a di-iodine-substituted one (3) and no
molecular iodine was detected in the mass spectrum.

O CH==N 1
l oH !
)
The ruptures explain that iodine is linked with the ring.

OCH,

In the TH-NMR mass spectrum of the substance
(Figure 10), the 3H singlet at 3.90 ppm was marked as
belonging to the -OCH3 group, and the H-containing
one at 14.72 ppm to the -CH=N proton while a 8-proton
signal was observed in the remaining aromatic area. In
the extended 'H - NMR spectrum of this area (Figure
11), the H-3, H-4, H-5 and H-8 protons in the naphtha-
lene ring were marked as four 1-proton doublets (J = 8
Hz) at 7.14, 7.82, 7.72 and 8.10, respectively while the
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H-6 and H-7 protons were observed as two 1-proton
triplets at 7.73 and 7.50 ppm. In agreement with calcu-
lated values, the H-3 proton was to the left of the H-6
proton and the singlet at 8,18 ppm was observed as
belonging to the H-3' proton and the singlet at 6,64 ppm
to the H-6' proton.

Based on the 'H-NMR spectrum above (Figure
10), it is concluded that the isolated substance was the
iodine-substituted Schiff base (3).

The 13C-NMR spectrum, too, supported that the
substance, with formula above (Figure 12), was the di-
iodine-substituted Schiff base (3).

In the 13C-NMR spectrum of the substance (Figure
12), a total of 8 small peaks and 10 large ones occurred.
The signal at 57,1 ppm was realized as belonging to the
-OCH3 carbon while two small signals at 84.18 and
85.30 ppm were concluded to be belonging to the C-4'
and C-2' carbons, respectively.

The C-1, C-2, C-4a and C-8a signals in the naph-
thalene ring were observed at 109.54, 165.48, 128.23
and 133.23 ppm, respectively while the signals C-1' and
C-5', being carbons with no phenyl aromatic H, were
observed at 151.15, and 160.06 ppm.

The carbons of C-3, C-4, C-5, C-6, C-7, and C-8 in
the naphthalene ring were observed at 119.54, 148.40,
136.75, 124,90, 129.90, 128.58 ppm, respectively while
the carbons of C-6' and C-3' in the phenyl ring were
observed at 103.76 and 121.03 ppm, respectively.

The 13C-NMR spectrum and 1H-NMR mass spec-
trum of the substance were in agreement. Based on
chemical analyses and other spectroscopic analyses, it
was concluded that the structure was the iodine-substi-
tuted Schiff base (2).

Two products (2, 3) were obtained from the iodiz-
ing reaction of m-OCHj, the Schiff base, in an environ-

ment containing DMSO,-1,-H*.

OCH;

| =§:}
OH !

3)

OCH,

I

OH
@
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3.EXPERIMENTAL SECTION

The reaction of m-OCHj, the Schiff base (1) with
DMSO,-1,-HSO, was carried out at 100°C in a period
of 10 hours. The reaction was monitored with ITK con-
trols. pH of the reaction environment was set at about 5.

Excess iodine in the reaction environment was elimi-
nated with 10%-Na,S,0,

The product of the reaction was purified and crys-
tallized in ethanol alcohol. A series of analyses yielded
the realization that the two products obtained from the
reaction were of structures 2 and 3.

l CH=—=N
OH

The structures (2 and 3) of the resultant products
were clarified by the elemental analyses of IR, UV, 1H-
NMR and 3H-NMR.

OCH,

M

OCH,
o=
L
2)
~ OCH,
F CH===N — 1
oH !

3)

4. CONCLUSION

The reaction of m-OCHj, the naphtholic Schiff
base (1) with DMSO,-1,-HSO, was carried out at
100°C in a period of 10 hours, isolating two products
(2, 3) in result.

In the iodizing reaction, the iodine in the iodine
phenyl ring was substituted in the orthe position
according to the azomethine** nitrogen (-CH=N-). The
group facilitating direction here was the hydroxy group
in the naphthalene ring. As for the second product, one
of the iodines in the iodine phenyl ring was substituted
in the ortho position according to the azomethine**
nitrogen (-CH=N-)-and the other in the para position.

The following mechanism is recommended for the
iodizing reaction:
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H,C

(X} +
$=0 + HY —>= S=OH ———>
H;C HsC
H;C, . - H3C\f .
“S—OH - S-OH + 1
H5C HyC

The resultant iodine ion (I*) was put into reaction
with the meta methoxy Schiff base (1) as follows:

OCH,
AN
| < S v

% CH=—N ———

N
OH
0 OCH,
(1) 0 —_—
CH=—=N
9 It
oH !
@

OCH,

O

"OH

0 OCH,
n
CH==N 1
l OH !
3)

This iodine-based product so synthesized find a
wide area of applications in medicine, and biochem-
istry. Our further works concerning activities of these
substances so obtained are in progress.
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Figure 2 IR (KBr) Spectrum of 1-(N-2'-iodo-meta-methoxyphenyliminomethyl)-2-Naphtol (2)
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Figure 3 UV Spectrum (MeOH) of 1-(N-2'-iodo-meta-methoxyphenyliminomethyl)-2-Naphtol (2)
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Figure 6 13C-NMR of 1-(N-2'-iodo-meta-methoxyphenyliminomethyl)-2-Naphtol (2)
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Figure 11 1H-NMR of 1- (N-2‘ 4’-dllodo-meta-methoxyphenyhmmomethyl) 2-Naphtol (3)
(In the extended NMR spectrum of this area)
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Figure 12 13C-NMR of 1-(N-2', 4'-diiodo-meta-methoxyphenyliminomethyl)-2-Naphtol (3)



