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Phenyl(1-phenylethyl)sulfane (1): Yellow liquid,
'H-NMR (400 MHz, CDCls) & 7.35- 7.33 (m, 4H),
7.32- 7.31 (m, 2H), 7.27- 7.26 (m, 2H), 7.25-7.21
(m, 2H), 4.38 (q, J= 7.2 Hz, 1H), 1.67 (d, J= 7.2
Hz, 3H). ®°C-NMR (100 MHz, CDCls) § 143.94,
135.82, 133.19, 129.41, 129.13, 128.17, 127.88,
127.70, 48.71, 23.09.

(4-Chlorophenyl)(1-phenylethyl)sulfane (4):
Yellow liquid, H-NMR (400 MHz, CDCls) § 7.33-
7.28 (m, 5H), 7.27-7.22 (m, 1H), 7.22-7.21 (m,
3H), 4.33 (q, J= 7.2 Hz, 1H), 1.65(d, J= 7.2 Hz,
3H). ®*C-NMR (100 M Hz, CDCls) & 142.88,
133.98, 133.94, 133.37, 128.84, 128.48, 127.31,
127.29, 48.29, 22.20.

(4-Bromophenyl)(1-phenylethyl)sulfane (6):
Yellow liquid, *H-NMR (400 MHz, CDCls) § 7.38-
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7.35 (m, 2H), 7.32-7.30 (m, 4H), 7.29-7.23 (m,
1H), 7.17-7.14 (m, 2H), 4.34 (q, J= 8.0 Hz, 1H),
1.66 (d, J= 8.0 Hz, 3H). *C-NMR (100 MHz,
CDCls) & 142.85, 134.22, 134.04, 131.77, 128.49,
128.26, 127.32, 127.27, 121.36, 48.12, 22.25.

(Naphthalen-2-yl)(1-phenylethyl)sulfane 9):
Yellow liquid, *H-NMR (300 MHz, CDCls) § 8.05-
7.86 (m, 1H), 7.765 (q, J= 3.0 Hz, 1H), 7.70-7.63
(m, 1H), 7.61-7.52 (m, 1H), 7.47-7.28 (m, 3H),
4.26 (g, J= 6.0 Hz, 1H), 1.95 (d, J=9.0 Hz, 3H).
BC-NMR (75 MHz, CDCls) § 143.58, 139.35,
131.41, 128.91, 128.74, 128.27, 127.74, 127.15,
126.69, 126.15, 125.60, 124.71, 124.20, 123.70,
44.99, 23.97.
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Metal-free radical decarboxylation: an efficient approach for
the direct synthesis of aryl-alkyl thioethers from carboxylic
acids

Maral Salehi, Najmeh Nowrouzi,* Mohammad Abbasi

Chemistry Department, Faculty of Nano and Bio sciences and Technology, Persian Gulf University, Bushehr 75169,
Iran.

Abstract: In this study, a direct and metal-free method for the synthesis of thioethers from carboxylic acids and
diaryl disulfides is introduced. The reaction is carried out in the presence of morpholine and base in
dimethylformamide solvent and by a radical mechanism involving decarboxylation. This process offers a new

route to the preparation of aryl-alkyl thioethers with high yield, tolerance of diverse functional groups, and
without the need for thiol or metal catalysts.

Keywords: Thioether, Carboxylic acid, Morpholine, Radical decarboxylation, Metal-free.
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2-amino-7,7-dimethyl-4-(4-nitrophenyl)-5-o0xo-
5,6,7,8-tetrahydro-4H-chromene-3-carbonitrile:
'H NMR (400 MHz, DMSO): 8n= 8.07-7.96 (m,
2H), 7.67-7.57 (m, 2H), 7.16 (br, 2H), 4.40 (s, 1H),
2.53 (s, 2H), 2.28-2.23 (d, J= 20 Hz, 1H), 2.12-
2.07 (d, J= 20 Hz, 1H), 1.03 (s, 3H), 0.94 (s, 3H)
ppm.

2-amino-7,7-dimethyl-4-(4-nitrophenyl)-5-oxo-
5,6,7,8-tetrahydro-4H-chromene-3-carbonitrile:
13C NMR (250 MHz, DMSO): &= 195.6, 163.1,
158.7, 147.8, 147.0, 134.1, 130.0, 121.8, 111.8,
57.4,49.9, 35.5, 31.8, 28.3, 26.8 ppm.

2-amino-7,7-dimethyl-4-(4-nitrophenyl)-5-o0xo-
5,6,7,8-tetrahydro-4H-chromene-3-carbonitrile:
FT-IR (KBr pellet, cm™): 3601, 3514, 3394, 3324,
3255, 3211, 3078, 2969, 2939, 2892, 2192, 1934,
1685, 1655, 1601, 1521, 1468, 1417, 1368, 1253,
1214, 1160, 1143, 1107, 1041, 974, 939, 914, 866,
827, 804, 741, 701, 666, 619, 561, 542, 505, 438,
422.

2-amino-4-(4-formylphenyl)-7,7-dimethyl-5-oxo-
5,6,7,8-tetrahydro-4H-chromene-3-carbonitrile:
13C NMR (250 MHz, DMSO): &= 195.6, 192.4,
162.9, 158.6, 151.3, 134.9, 129.7, 128.0, 119.3,
112.1, 58.0, 50.0, 35.9, 31.8, 28.3, 26.9 ppm.
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Schiff base complex of 2-(2-hydroxybenzylidene)hydrazine-1-
carbothioamide containing zirconium oxide on Mesoporous
KIT-6 as a selective and recyclable nanocatalyst for the
synthesis of tetrahydrobenzo[b]pyrans

Elham Mohseni, Bahman Tahmasbi*

Department of Chemistry, Faculty of Science, Ilam University, P. O. Box 69315516, Ilam, Iran.

Abstract: In this work, the 2-(2-hydroxybenzylidene)hydrazine-1-carbothioamide (HBHCTA) as ligand was
synthesized from the condensation reaction between hydrazine carbothioamide and 2-hydroxybenzaldehyde.
Also, mesoporous KIT-6 was synthesized by a simple method using P123, tetraethyl orthosilicate (TEOS, as a
silica source) and n-butanol. Then, the surface of mesoporous KIT-6 was modified by 3-iodopropyl
trimethoxysilane (IPTMS) and then functionalized by HBHCTA. Finally, zirconium oxide was immobilized on
the surface of modified KIT-6, which was named Zr(O)-HBHCTA@KIT-6. The Zr(O)-HBHCTA@KIT-6
nanocatalyst was characterized using SEM, WDX, BET and XRD techniques. Then, the catalytic application of
Zr(0)-HBHCTA@KIT-6 was investigated in the selective synthesis of tetrahydrobenzo[b]pyran derivatives. A
green solvent was used to synthesize tetrahydrobenzo[b]pyran derivatives in the presence of this nanocatalyst.
All tetrahydrobenzo[b]pyran derivatives were synthesized with high yields and in very short reaction times in
the presence of this nanocatalyst. In addition, the Zr(O)-HBHCTA@KIT-6 nanocatalyst showed a good
homoselectivity in the synthesis of tetrahydrobenzo[b]pyran compounds. The homoselectivity of this
nanocatalyst was investigated using NMR spectroscopy and physical data such as melting point. This
nanocatalyst has the ability to be reused without significant decreases in its performance in the synthesis of
tetrahydrobenzo[b]pyran derivatives.

Keywords: Mesoporous KIT-6, Multicomponent reactions, Recyclable nanocatalyst, Tetrahydrobenzo[b]pyrans,
Schiff-base complex.
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2-amino-7,7-dimethyl-5-oxo-4-phenyl-5,6,7,8-
tetrahydro-4H-chromene-3-carbonitrile: Solid, m.p.
230-233 °C; FT-IR (KBr) vmad/cm™: 3395, 3324
(NH2), 3028 (CH, aromatic), 2960 (CH), 2199
(C=N), 1679 (C=0), 1661, 1604, 1413, 1371, 1249,
1139, *H NMR (400 MHz, DMSO-ds): § (ppm) 0.94
(s, 3H, CHs), 1.03 (s, 3H, CHz3), 2.17 (d, 2H, J=16
Hz, CHy), 2.50 (d, 2H, J= 11.6 Hz, CHy), 4.174 (s,
1H, benzylic), 7.01 (br, 2H, NH>), 7.13-7.19 (m, 3H,
aromatic), 7.26-7.29 (m, 2H, aromatic).
Me

2-amino-7, 7-dimethyl-5-oxo-4-(p-tolyl)-5, 6, 7, 8-
tetrahydro-4H-chromene-3-carbonitrile:Solid, m.p.
221-223°C; FT-IR (KBr) vmas/cm® , 3392, 3327
(NH2), 3028 (C-H aromatic), 2961 (CH), 2192
(C=N), 1679 (C=0), ,'H NMR(400 MHz, DMSO-
des): 0 (ppm) 0.94 (s, 3H, CH3), 1.03 (s, 3H, CHs),
2.08 (d, 1H, J=16 Hz, CH), 2.24 (d, 1H, J=16Hz,
CHy), 2,24 (s, 3H, CHg), 2.44-2.55 (m, 2H, CH>),
4.11 (s, 1H, benzylic), 6.98 (br, 2H, NH2), 7.00-
7.09 (m, 4H, aromatic).

2-amino-7,7-dimethyl-4-(3-nitrophenyl)-5-oxo-
5,6,7, 8-tetrahydro-4H-chromene -3-
carbonitrile:Solid m.p. 210-212 °C; FT-IR (KBr)
vma/cm™: 3471, 3334 (NHz), 2958 (C-H), 2192
(C=N), 1686 (C=0), 1525, 1364 (NO), 1041 (C-0),
'H NMR(400 MHz, DMSO-ds): § (ppm) 0.96 (s,
3H, CHg), 1.04 (s, 3H, CHg), 2.19 (d, 2H, J=16 Hz,
CH)), 2.50-2.55 (m, 2H, CH»), 4.42 (s, 1H,
benzylic), 7.21 (br, 2H, NH,), 7.60-7.68 (m, 2H,
aromatic), 7.98 (br. 1H, aromatic), 8.07-8.09 (m,
1H, aromatic).
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2-amino-4-(4-hydroxy-3-methoxyphenyl)-7,7-
dimethyl-5-0x0-5,6,7,8-tetrahydro -4H-chromene-
3-carbonitrile:Solid m.p. 234-235 °C; FT-IR (KBr)
vmad/CM™, 3495 (OH), 3403, 3324 (NH), 3016
(CH aromatic), 2962 (CH), 2193 (C=N), 1678
(C=0), 1604 (C=C), 1577, 1515, 1405, 1367, 1035
(C-O) 'H NMR(400 MHz, DMSO-ds): ¢ (ppm)
0.96 (s, 3H, CHs3), 1.03 (s, 3H, CH3), 2.17 (d, 2H,
J=16 Hz, CH), 2.49 (d, 2H, J=17.6 CH>), 3.71 (s,
3H, OMe), 4.07 (s, 1H, benzylic), 6.509 (d, 1H,
J=1.2 Hz, aromatic), 6.529 (d, 1H, J=1.2 Hz,
aromatic), 6.64-6.58 (m, 1H, aromatic), 6.93 (br,
2H, NHy), 8.84 (s, 1H, OH).
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Preparation of magnetic nanocomposite containing
zirconium(1V) oxydichloride based on Merrifield resin
and its application as catalyst in the synthesis of
chromene derivatives

Milad Sadeghi, Ali Reza Pourali *

School of Chemistry, Damghan University, Damghan, Iran.

Abstract: In this study, a heterogeneous nanocomposite was prepared from chloromethyl polystyrene
(Merrifield resin), iron magnetic nanoparticles and ZrOCl, and its catalytic properties were investigated in the
three-component reaction of the synthesis of chromene derivatives. The iron nanoparticles were surface
modified in two steps including (1) reaction with tetraethyl orthosilicate (TEOS) and (2) reaction with 3-
aminopropyl triethoxysilane (APTES). In each step, the precipitate was separated by a relatively strong external
magnet and washed with water and ethanol. Then, the heterogeneous catalyst Fe;O.@SiO,@CMPS@ZrOCl;
was prepared in three steps including (1) polymer swelling with a suitable solvent (2) preparation of
Fes0.@S10.@CMPS nanocomposite by covalently linking chloromethylated polystyrene with surface-modified
iron nanoparticles (3) reaction with ZrOCl,. FTIR, FESEM, EDX, XRD, ICP, TGA and VSM analyses were
used to characterize the catalyst. The Fe;0.@SiO,@CMPS@ZrOCIl; nanocomposite was used as a
heterogeneous catalyst for the three-component synthesis of chromene derivatives (benzaldehyde, dimedone and
malononitrile). The derivatives were prepared in a short reaction time with high yield. In addition, the catalyst
showed good magnetic properties so that it was easily separated magnetically from the reaction mixture. This
nanocatalyst can also be recycled and reused up to five consecutive cycles without any reduction in its
effectiveness.

Keywords: Polymer nanocomposite, Chloromethyl polystyrene (Merrifield resin), Iron nanoparticles,
Zirconium(1V) oxydichloride, Chromene.
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Common 3D printer configurations in the food industry
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Abstract: 3D printing is a new technology in the food industry that is categorized as an additive manufacturing
method and is an innovative alternative to conventional technologies in food production. This technology offers
freedom in customized production and greater interaction in product design based on customer demand. Given the
advantages provided over traditional methods, 3D printing production is increasingly attracting the attention of
academia, business, and industry, and it is not surprising that it may replace today's methods for food production
in the near future. This technology offers the possibility of manufacturing objects with complex geometries in a
single production phase through creativity-based innovation. These study discuss the main hardware and software
components of 3D printers. Initially, it introduces various configurations of 3D printers, including cartesian, delta,
polar, and scara, and then refers to the most common ones in the food industry. In the following, the stepper motor,
computer-aided design systems, basic information about the operating system, and G codes, each of which is an
essential part of the hardware and software of printers, will be discussed and examined.

Keywords: Structural configuration, Custom production, 3D printer, Additive manufacturing, Food industry.
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Abstract: Skin wounds and reducing their healing time are considered an important aspect of medicine. Wound
healing, as a natural biological process, involves the interrelation of cellular processes in stage of researched and
planned in terms of sequence and time intervals, and any defect in this process causes delayed wound healing.
Diabetic ulcers are a common complication of diabetes, caused by impaired blood flow and immune function.
Treatment of these wounds is challenging due to clinical complexities and the need for effective tissue repair. In
recent years, nanomaterials have been introduced as a promising option in improving the treatment of diabetic
wounds. Nanomaterials, with their unique characteristics, including high surface-to-volume ratio and specific
physical and chemical properties, can serve as effective tools in wound healing. These materials include metal
nanoparticles (such as silver and gold), carbon nanotubes, and polymer nanocomposites, each of which plays a
specific role in the wound healing process. The mechanisms of action of nanomaterials include antiseptic
properties, stimulation of tissue repair, and control of inflammation. Also, the use of nanomaterials in advanced
dressings and targeted drug delivery systems can help accelerate the wound healing process. However,
challenges such as toxicity and production cost must be considered. This study examines the clinical
applications of nanomaterials in the treatment of diabetic wounds and to improve treatment outcomes.
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Application of nanotechnology in drug delivery from
the nose to the brain in the treatment of Alzheimer's: A
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Abstract: Alzheimer’s disease is one of the most prevalent neurodegenerative disorders, with effective
treatment facing significant challenges due to the blood—brain barrier. The nose-to-brain route offers a novel,
non-invasive pathway enabling direct drug transport across the nasal epithelium into the central nervous system.
In this context, smart and targeted pharmaceutical nanocarriers play a pivotal role in enhancing drug delivery
efficiency. Cationic polymers such as chitosan, polymeric nanoparticles, nanogels, liposomes, and solid lipid
nanoparticles are among the successful systems utilized in this approach. Surface functionalization of
nanoparticles with ligands like apotransferrin and lactoferrin enhances specific neuronal targeting. Stimuli-
responsive nanocarriers—reactive to pH, enzymes, or temperature—facilitate controlled and site-specific drug
release within the pathological brain environment. These systems have proven effective in delivering anti-
amyloid drugs, kinase inhibitors, antioxidants, neurotrophic factors, and siRNA. Toxicity, permeability, release
kinetics, pharmacokinetics, and behavioral assays have validated their therapeutic potential in Alzheimer’s
models. Nevertheless, formulation stability, inter-species translational gaps, and rapid mucosal clearance remain
significant obstacles. Integration of nanotechnology with organ-on-a-chip platforms and artificial intelligence
opens new horizons for safer and more precise nose-to-brain therapies targeting Alzheimer’s disease.

Keywords: Nanotechnology, Alzheimer's disease, Pharmaceutical nanoformulations, Blood-brain barrier, Metal
nanoparticles.
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