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Naftolik schiff bazinin zeolit katalizorliigiinde iyotlanmasi
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OZET

Anahtar Kelimeler: | Bu makalede, Naftolik Schiff bazinin iyotlanmasi igin basit, direkt ve ¢evre dostu bir yontem
Aromatik iyotlama, sunulmustur. Naftolik Schiff bazi, zeolit varliginda, ilimli kosullar altinda segici olarak

iodoarenler, iyotlanmistir. Bu yontem diger aromatik ve hetero aromatik bilesiklerinin iyotlanmasinda da
Schiff bazi, uygulanabilir.
zeolit.

lodination of naphtholic schiff base in zeolite catalyst

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. Introduction

lodoarenes are useful intermediates in organic synthesis
[1]. Moreover; they are vastly used in the biomedical
region owing to their potential ability [2]. lodoarenes 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 conc. H,SO, or ag.
HCI [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].

Therefore, attempts have been made to overcome these
disadvantages, by employing recyclable heterogeneous
catalysts with a wide variety of reagents and conditions.
In this letter, we reported an exceedingly simple, mild,
selective and environmentally method of direct aromatic
iodination, using the zeolite as catalyst.

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]. In addition
zeolites are known for the shape-selective and catalytic
behavior the field of petrochemistry and organic
transformations [7].

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 [8] 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 [9], transalkylation [10], isomerization [11],
halogenations [12], rearrangement [13], oxidation [14],
reduction [15], condensation [16] and acylation [17].
Recently, zeolite catalysts have been found to catalyze
the selective chlorination [18-19] and bromination [20-
21] of a variety of aromatic substrates. However, only a
few reports are available on the selective iodination of
aromatics over zeolites [22].

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 [23]. Applications of clinoptilolite

as catalysts have been reported in many previous works
[24-25].

2. Experimental section
2.1. General procedures

Melting points were taken in open capillaries and
uncorrected. IR spectra were recorded on Bruker FT-IR
Tensor 27 spectrometer. UV spectra were recorded on
Unicam UV2-100/visible spectrometer. 'H-NMR and
B3C-NMR spectra were determined at Bruker AC 200L
and Bruker 400 MHz spectrometer for solution in CDCls.
Mass spectra were recorded on (LC/MS-APCI) Agilent
1100 MSD Instrument. Elemental analyses were obtained
LECO CHNS 932 Machine. Merck Kieselgel (HFs,4
type-60) and Kieselgel 40-60 pum type were used for
TLC. For analytical work 0.25 mm, for preparative work
0.75 mm plates were used.

2.2. Reaction of Schiff base (1b) with iodine in the
catalyst of natural zeolite clinoptilolite

Naphtholic Schiff base (1b) was synthesized according to
the method of Sawich and coworker [27]. Schiff bases (5
mmol) were dissolved in anhydrous toluene (150 ml) and
were added natural zeolite clinoptilolite (10 g) then I, (5
mmol) was added to this solutions. The reaction mixtures
were stirred and heated at 100 °C for 24 hours under a
reflux condenser to find optimum reaction conditions.
Then zeolite filtered off and filtrate was washed with
10% Na,S,0; solution to remove the excess iodine and
were extracted with CHCl; (30 ml) and dried over
anhydrous Na,SO,. The reaction medium pH was
approximately 5.0-5.5. After evaporation of the solvent in
vacuo crude products were purified by preparative TLC
(SiO,/toluene) using toluene as eluent and crystallized
from ethanol.
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Scheme 1. Aromatic iodination reactions.

1-[(4'-i0odo-3"-methyl-phenylimino)-methyl]-
naphthalen-2-ol (2b).

Yield: 39.6%. Orange crystals. mp: 97 °C. 'H-NMR
(400 MHz, CDCly) & (ppm): 2.50 (3H, s, -CHs), 6.91
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(1H,dxd, J= 8.0 Hz, H-6"), 7.09 (1H, d, J=8.0 Hz, H-3),
7.24 (1H, s, J=9.0 Hz, H-2), 7.35 (1H, t, J=8.0 Hz, H-6),
7.53 (1H, t, J=8.0 Hz, H-7), 7.72 (1H, d, J=8.0 Hz, H-5),
7.81 (1H, d, J=8.0 Hz, H-8), 7.86 (1H, d, J=8.0 Hz, H-5),
8.10 (1H, d, J=8.0 Hz, H-4), 9.33 (1H, brd.s, -CH=N-),
15.27 (1H, brd.s, naphtholic -OH). *C-NMR (400 MHz,
CDCl;) & (ppm): 28.2 (-CHs), 97.7 (C-4"), 109.0 (C-1),
118.9 (C-2), 119.3 (C-3), 121.8 (C-8), 121.9 (C-6"),
123.7 (C-6), 127.5 (C-4a), 128.3 (C-7), 129.4 (C-5),
133.2 (C-8a), 136.7 (C-4), 139.9 (C-5), 142.9 (C-3),
146.1 (C-1"), 155.2 (-CH=N-), 169.4 (C-2). IR (KBr) Vyax
(cm1): 3361, 1620, 1542-1483, 835, 740. UV (EtOH)
Amax(l0g €) (nm):  286.4 (0.560), 316.8 (0.560), 358.8
(0.396), 443.6 (0.080), 464.0 (0.079). MS: m/z= M"
[388.0], [260.1 (M-HI, 100%)]", [244.0 (M-CyoHgO,
22.1%)]". Anal. calcd for CigH;4INO (387.21): C, 55.83;
H, 3.64; N, 3.62. Found: C, 56.49; H, 3.76; N, 3.39.

1-[(6'-iodo-3"-methyl-phenylimino)-methyl]-
naphthalen-2-ol (2d).

Yield: 22.7%. Orange crystals. mp: 107 °C. 'H-NMR
(400 MHz, CDCl5) & (ppm): 2.41 (3H, s, -CHs), 6.84 (1H,
d, J=8.0 Hz, H-4), 7.11 (1H, s, H-2"), 7.20 (1H, d, J=9.0
Hz, H-5, H-3), 7.36 (1H, t, J=8.0 Hz, H-6), 7.54 (1H, t,
329.0 Hz, H-7), 7.77 (1H, d, J=8.0 Hz, H-5), 7.81 (1H, d,
1=8.0 Hz, H-8), 8.19 (1H, d, J=8.0 Hz, H-4), 9.36 (1H,
brd.s, -CH=N-), 15.01 (1H, brd.s, naphtholic -OH). **C-
NMR (400 MHz, CDCls) & (ppm): 21.1 (-CHs), 91.2 (C-
6'), 109.3 (C-1), 119.2 (C-3), 120.8 (C-6), 123.7 (C-2'),
127.5 (C-8), 127.8 (C-7), 128.1 (C-5), 128.96 (C-4a),
129.43 (C-4"), 133.1 (C-4), 136.1 (C-8a), 136.1 (C-3),
139.4 (C-5'), 139.9 (C-1'),157.4 (-CH=N-), 165.9 (C-2).
IR (KBr) vmax (cm71): 3450, 1617, 1546-1463, 813, 736.
UV (EtOH) Am(log &) (nm): 288.4 (0.738), 316.8
(0.376), 338.8 (0.376), 359.6 (0.419), 462.4 (0.090). MS:
miz= M*  [388.0], [260.1 (M-HI, 39.3%)]", [106.1
(CgHuo, 100%)]". Anal. calcd for CigHy.INO (387.21): C,
55.83; H, 3.64; N, 3.62. Found: C, 56.02; H, 4.17; N,
2.97.

3. Results and discussion

In our previous paper [26] we reported the iodination of
1-(o-tolylimino-methyl)-naphthalen-2-ol (2a). 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 particular, compound 2a
have proved to be very promising. In this letter, when the
meta-position is blocked with a methyl substituent, we
wished to explore the effect on the iodination reaction.

The iodination of the naphtholic Schiff base over zeolite
catalyst took place with high regioselectivity and only
mono-iodination was found to occur. lodination was

para-directed when possible; otherwise it occurred in the
ortho-position.

In this work, naphtholic Schiff base (1b) was synthesized
according to the method of Sawich and Zetensow (1956).
The structure of Schiff base was determined by IR, UV,
'H-NMR and **C-NMR spectra. The spectroscopic data
of compound 1b was in accordance with the literature. A
band for the azomethine group (-CH=N-) was observed
in the IR spectrum approximately in 1625 cm™. Then
compound 1b was reacted with iodine in the catalyst of
natural zeolite clinoptilolite in order the synthesize iodine
substituted compounds (2b and 2c). Preparative TLC
(SiO,/toluene) of the crude products showed the presence
of two compounds as 2b (R=0.25, mp: 97 °C) and 2c
(R=0.46, mp: 107 °C). After preparative TLC
(SiO,/toluene) purification, the products were crystallized
from alcohol as orange crystals. The products (2b and 2c)
were characterized by elemental analyses, IR, UV, *H-
NMR, ®C-NMR and mass spectroscopy. Mass spectrum
of the compounds (2b and 2c) showed the molecular ion
peaks at 388 and confirmed the CigHi4INO structure
(Figure 1 and Figure 5). The elemental analyses of the
compounds were compatible with the structure
C13H14|NO.

Absorption bands for -OH group at 3361 cm™ and
azomethine group at 1620 cm™ were observed in the IR
spectrum of the 1-[(4'-i0do-3'-
methylphenylimino)methyl]-naphthalen-2-ol (2b).
Signals at 1542-1483 cm™ supported aromatic structure.

The *C-NMR spectral data are also in complete accord
with assigned structure (Figure 2). From “C-NMR
spectrum of the product (2b), we understood from signal
at 97.7 ppm that the iodine was substituted to C-4'
carbons of phenyl ring. In addition, -CH; carbon was
observed at 28.2 ppm in the "*C-NMR spectrum. Signal
at 155.2 ppm was thought to be belonging to azomethine
carbon. In the **C-NMR spectrum observed 10 -CH and 7
-C- signals. It was thought that, small 6 peak signals at
169.4, 146.1, 142.9, 133.2, 127.5 and 109.0 ppm were
belonging to in turn in order C-2, C-1', C-3', C-8a, C-4a
and C-1 carbons which not to include hydrogen. -CH
signals in the naphtyl ring at 119.3, 121.8, 123.7, 128.3,
129.4 and 136.7 ppm marked to be belonging to C-3, C-
8, C-6, C-7, C-5 and C-4 carbons. It was understood that,
remaining signals at 118.9, 121.9 and 139.96 ppm were
belonging to C-6’, C-2'and C-5' aromatic carbons in the
phenyl ring of naphtholic Schiff base. In the *H-NMR
spectrum of the compound, two 1-proton singlets at 15.27
ppm and 9.33 ppm were assigned to naphtholic -OH and
azomethine proton. 3-protons signal at 2.50 ppm was
attributed to the methyl protons (Figure 3). Aromatic
protons were marked from enlarged spectrum of aromatic
region (Figure 4). 1-proton doublets at 7.09, 7.81, 7.86
and 8.10 ppm were belonging was marked as to be
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belonging to H-3, H-8, H-5 and H-4 protons respectively.
It was thought that doublet of the 1-proton at 7.72 and 1-
proton double doublet at 6.91 ppm were belonging to H-
5" and H-6' protons in the phenyl ring of compound 2b.
Furthermore, two 1-proton triplets at 7.35 and 7.53 ppm
and 1-proton singlet at 7.24 ppm were assigned to H-6,
H-7 and H-2" protons. It was understood from the above
from the above described spectroscopic data and
chemical analysis that, the structure was 1-(4'-iodo-3'-
methylphenylimino-methyl)-naphthalen-2-ol (2Db).

'H-NMR and *C-NMR spectral data of compound 2c
compatible with compound 2b (Figure 6 and Figure 7).
Finally, 0-CH; Schiff base (2a) over zeolite catalyst took
place with regioselectivity and only mono-iodination was
found to occur. When the meta-position was blocked with
a methyl substituent, iodination was occurred in the para-
and ortho- positions to phenyl ring of naphtholic Schiff
base.
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