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ABSTRACT
In this paper, a simple, direct and environment friendly procedure for the iodination of naphtholic Schiff base is
presented. Naphtholic Schiff base was regioselectively iodinated in the presence of zeolite under mild conditions.
The procedure has been extended to the iodination of other aromatic and hetero aromatic compounds.
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1-{[(FENİL)İMİNO]METİL}NAFTALEN-2-OL’ÜN ELEKTROFİLİK AROMATİK
İYOT SÜBSTİTÜSYONU

ÖZET
Bu makalede, Naftolik Schiff bazının iyotlanması için basit, direkt ve çevre dostu bir yöntem sunulmuştur.
Naftolik Schiff bazı, zeolit varlığında, ılımlı koşullar altında seçici olarak iyotlanmıştır. Bu yöntem diğer
aromatik ve hetero aromatik bileşiklerinin iyotlanmasında da uygulanabilir.

Anahtar Kelimeler: Aromatik iyotlama, iodoarenler, Schiff bazı, zeolit, katalizör.

1.  INTRODUCTION

Iodoarenes are useful intermediates in organic synthesis [1]. Moreover, they are vastly used in the biomedical
region owing to their potential ability [2]. They are synthesized by two main ways. Direct methods do not always
let to control regioselectivity in electrophilic aromatic substitution reactions containing halogens and are usually
carried out in the presence of oxidants and strong mineral acids catalyst such as concentrated H2SO4 or aq. HCl
[3-4]. Indirect methods that involve the Sandmeyer reaction and iododemetallation, contain the use of highly
toxic organomercury compounds [4] even if selective.

Direct chlorination and bromination of aromatic compounds are well known. However, the direct and selective
iodination of aromatic compounds with molecular iodine is much more difficult owing to lower electrophilic
strength of iodine molecule [5].

Zeolites are crystalline, hydrated aluminosilicates having a fine network of structural cavities and are used in
various technological areas, but recently they have found different applications as adsorbents, ion exchangers
and catalyst in industry, agriculture, veterinary medicine, sanitation and environmental protection [6-7]. In
addition zeolites are known for the shape-selective and catalytic behavior the field of petrochemistry and organic
transformations [8].

1 This work was supported by the Eskisehir Osmangazi University Scientific Research Project Commission.
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In particular, zeolites have attracted much attention of organic chemists over the last two decades. Due to their
regular microporous structure they proved to be useful as a tool for reaction control in organic synthesis [9] and
zeolites increase the selectivity in electrophilic aromatic substitution reactions containing halogens. The
applications of zeolites in organic reactions have been comprehensively reviewed by many researchers. Several
catalyst applications of zeolites have been reported in the literature. The potential of zeolites in this field has
been demonstrated for a variety of organic reactions such as alkylation [10], transalkylation [11], isomerization
[12], halogenations [13], rearrangement [14], oxidation [15], reduction [16], condensation [17] and acylation
[18].

Recently, zeolite catalysts have been found to catalyze the selective chlorination [19-20] and bromination [21-
22] of a variety of aromatic substrates. However, only a few reports are available on the selective iodination of
aromatics over zeolites [23].

Clinoptilolite, used in this study as a catalyst, is one of the most important natural zeolites, since it is found in
large deposits worldwide. It is a silica-rich member of the heulandite family [24]. Applications of clinoptilolite
as catalysts have been reported in many previous works [25-26].

In this letter, we reported an exceedingly simple, mild, selective and environmentally method of direct aromatic
iodination, using the zeolite as catalyst. At the end of reactions we found that the iodine was incorporated into
the phenyl ring of the naphtholic Schiff base.

2. EXPERIMENTAL SECTION

2.1. General Procedures

All melting points were taken in open capillaries and uncorrected. The IR spectrum was recorded on Bruker FT-
IR Tensor 27 spectrometer. 1H and 13C-NMR spectra were determined at Bruker AC 200L and Bruker 400 MHz
spectrometer using CDCl3. Mass spectrum was recorded on (LS/MS-APCl) Agilent 1100 MSD Instrument. The
elemental analysis was obtained LECO CHNS 932 Machine. Merck Kieselgel (HF254 type-60) and Kieselgel 40-
60 µm type were used for TLC. For analytical work 0.25 mm, for preparative work 0.75 mm plates were used.

2.2. The Synthesis of Schiff Base (1)

Schiff base (1) was synthesized according to the method of Sawich and coworker [27]. Its structure was
determined by IR, UV and 13C-NMR spectra.

2.3. Reaction of Schiff Base (1) with Iodine in the Catalysis of Natural Zeolite Clinoptilolite

Naphtholic Schiff base (1) (5 mmol) was dissolved in anhydrous toluene (150 ml) and was added natural zeolite
clinoptilolite (10 g) then I2 (5 mmol) was added to this solutions. The reaction mixture were stirred and heated at
100 oC for 24 hours under a reflux condenser to find optimum reaction conditions. Then this mixture was treated
with 10 % Na2S2O3 solution to remove the excess iodine and was extracted with CHCl3 (30 ml) and dried over
anhydrous Na2SO4. The reaction medium pH was approximately 5.0-5.5. After evaporation of the solvent in
vacuo crude product was purified by preparative TLC (SiO2/toluen) using toluene as eluent and crystallized from
ethanol.

1-{[(4-iodophenyl)imino]methyl}naphthalen-2-ol (2). Yield: 28.2%. mp: 90 oC.  Anal.  calcd.  for  C17H12INO
(373,19): C, 54.71; H, 3.24; N, 3.75. Found: C, 54.42; H, 3.32; N, 3.51. Mass spectra: m/z : [373.0, 100%], 245.1
[M-HI, 41.6%]+, 227.0 [M-(HI+H2O), 31.6%]+.  IR  (KBr)  νmax (cm-1): 3448, 1612, 1550-1474, 817. 13C-NMR
(400 MHz, CDCl3)  δ (ppm): 90.8 (C-4¢), 114.7 (C-1), 116.9 (C-4a), 118.9 (C-3), 121.6 (C-6), 122.5 (C-6'),
123.8 (C-2¢), 127.6 (C-8), 128.2 (C-7), 129.5 (C-5), 136.7 (C-4), 138.7 (C-3'), 143.3 (C-8a), 146.1 (C-5'),  153.2
(C-1'), 155.8 (-CH=N-), 168.7 (C-2). 1H-NMR (400 MHz, CDCl3) δ (ppm): 7.11 (2H, d, J=8.0 Hz, H-2¢), 7.12
(1H, d, J=6.0 Hz, H-3), 7.36 (1H, t, J=8.0 Hz, H-6), 7.53 (1H, dxt, J@8.0, 2.0 Hz, H-7), 7.73 (1H, d, J=8.0 Hz, H-
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8), 7.76 (2H, d, J=8.0 Hz, H-3¢),  7.82 (1H, d, J@9.0 Hz, H-5), 8.10 (1H, d, J@8.0 Hz, H-4), 9.35 (1H, s, -CH=N-),
15.20 (1H, s, naphtholic -OH).

3. RESULTS AND DISCUSSION

In our previous paper [27] we reported the iodination of 1-(o-tolylimino-methyl)-naphthalen-2-ol. At the end of
iodination reaction, the iodine was regioselectively substituted to the para-position  of  the  phenyl  ring  with
respect to azomethine group.  In this letter, when there is no substituent in phenyl ring we investigated the effect
on the iodination reaction.

In this work, the naphtholic Schiff base (1) was reacted with iodine in the catalyst of natural zeolite clinoptilolite
in order to synthesize iodine substituted Schiff base (2). The isolated product structure was determined by NMR
(1H-NMR, 13C-NMR), mass and IR spectra as well as chemical analysis. Under our reaction conditions we found
that the iodine was incorporated into the phenyl ring of the naphtholic Schiff base.

Naphtholic Schiff base (1) was synthesized according to the method of Sawich and Zetensow [28]. The structure
of Schiff base (1) was determined by NMR (1H-NMR, 13C-NMR) and IR spectra. The spectroscopic data of the
Schiff base (1) was in accordance with the literature. A band for the azomethine group (-CH=N-) was observed
in IR spectrum approximately in 1625 cm-1.
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Then compound 1 was reacted with iodine in the catalyst of natural zeolite clinoptilolite in order the synthesize
iodine substituted compound (2). Preparative TLC (SiO2/toluene) of the crude product (2) showed the presence
of one compound (Rf=0.24). After preparative TLC (SiO2/toluene) purification the product was crystallized from
alcohol as yellow crystals (mp: 90 oC). Mass spectrum of the compound (2) gave a molecular ion peak at 373.0
confirming the C17H12INO structure (Figure 3.1). The chemical analysis of the compound was compatible with
the structure C17H12INO.
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Figure 3.1 Mass spectrum of 1-{[(4-iodophenyl)imino]methyl}naphthalen-2-ol (2).

In the IR spectrum there were (-CH=N-) and -OH groups at 1612 cm-1 and 3448 cm-1. Signals at 1550-1474 cm-1

and 817 cm-1 supported aromatic structure and para-disubstituted phenyl ring (Figure 3.2).

Figure 3.2 IR Spectrum of 1-{[(4-iodophenyl)imino]methyl}naphthalen-2-ol (2) (KBr).



D.P.Ü. Fen Bilimleri Enstitüsü                                                                              Electrophilic Aromatic Lodine Substitution of
17. Sayı                Aralık  2008                                                                               1{[(Phenyl)Imino]Methyl}Naphthalen-2-OL1

                                                                                                                                                              M.GÜNDÜZ & S.BİLGİÇ

57

The 13C-NMR spectral data are also in complete accord with assigned structure (2) (Figure 3.3). 13C-NMR
spectrum of  the  product  showed a  peak at  90.8  ppm which  can  be  attributed  to  the  iodine  substituted  carbon.
Signal  at  155.8  ppm  was  assigned  to  azomethine  carbon.  In 13C-NMR spectra observed 11 -CH and 6 -C-
signals. It was thought that, small 6 peak signals at 114.7, 168.7, 116.9, 143.3, 153.2 and 90.8 ppm were
assigned to C-1, C-2, C-4a, C-8a, C-1¢ and C-4¢ carbons which not to include hydrogen. -CH signals at 118.9,
136.7, 129.5, 121.6, 128.2 and 127.6 ppm marked to C-3, C-4, C-5, C-6, C-7 and C-8 carbons in naphtyl ring. It
was understood that, remaining signals at 123.8, 138.7, 146.1 and 122.5 ppm were belonging to C-2¢, C-3¢, C-5¢
and C-6¢ aromatic carbons in phenyl ring of naphtholic Schiff base.

Figure 3.3 13C-NMR Spectrum of 1-{[(4-iodophenyl)imino]methyl}naphthalen-2-ol (2) (CDCl3).

Halogens prefer as selective para-position in the catalysis of zeolite [29-31]. From the 1H-NMR spectrum of the
product it was clear that the substitution occurred to the para-position of the phenyl ring with respect to the
azomethine group (Figure 3.4). In the 1H-NMR spectrum observed typical para-splitting. This result supported
the literature. Two 1-proton singlets at 15.20 ppm and 9.35 ppm were assigned to naphtholic -OH and
azomethine proton in 1H-NMR spectrum of the compound. Aromatic protons were marked from enlarged
spectrum of aromatic region (Figure 3.5). 1-proton doublets at 8.10, 7.82, 7.73 and 7.12 ppm were assigned to
the H-4, H-5, H-8 and H-3 protons respectively. It was thought that doublets of the two 2-protons at 7.11 and
7.76 ppm were belonging to H-2¢ and H-3¢ protons. Furthermore, 1-proton triplet at 7.36 ppm and 1-proton
triplet of doublets at 7.53 ppm were assigned to H-6 and H-7 protons.
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Figure 3.4 1H-NMR Spectrum of 1-{[(4-iodophenyl)imino]methyl}naphthalen-2-ol (2) (CDCl3).

Figure 3.5 1H-NMR Spectrum of 1-{[(4-iodophenyl)imino]methyl}naphthalen-2-ol (2)
                                       (Aromatic Region Enlarged).

These spectroscopic data and chemical analysis where in accordance with 1-{[(4-iodophenyl)imino]-
methyl}naphthalen-2-ol (2).

Finally, aniline Schiff base (1) over zeolite catalyst took place with regioselectivity and only mono-iodination
was found to occur. Iodination was para-directed when possible; otherwise it occurred in the ortho-position.
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