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Crystal Structure of Bis(2,4,6-trimethylphenyl)-phosphine Oxide (/1422-8599/2017/3/)
by Alex J. Veinot (https://sciprofiles.com/profile/author/Tm4yUVowU0QzbUFFSjFaTHJuVUFabWp0QjBoZHhXWEFIb1dYR0R3eVJuVT0=) ,

Ketnavi Ramgoolam (https://sciprofiles.com/profile/author/eFlrMXBHRzZVa0M5elhiQWF0eCtpUXBsQ1VvREdERmxTR3VGMThTVVpvQT0=) ,
Nick A. Giffin (https://sciprofiles.com/profile/author/amp0N2JEVEFoZE1uUkJlZnBjSDFTaVBMVERnQ2t5S0dxRmFsbXY5Mm1XYz0=) and
Jason D. Masuda (https://sciprofiles.com/profile/310774)

Molbank 2017, 2017(3), ; https://doi.org/10.3390/M957 (https://doi.org/10.3390/M957) - 19 Sep 2017
Viewed by 1134

Abstract The single crystal structure of bis(2,4,6-trimethylphenyl)phosphine oxide has been determined. All interatomic distances and angles can be
considered normal. The aryl substituents adopt an intermediate configuration when compared to both sterically unhindered (e.g., diphenylphosphine
oxide) and congested (e.g., bis(2,4,6-tri-tert-butylphenyl)phosphine oxide) secondary [...] Read more.
(This article belongs to the Section Structure Determination (/journal/molbank/sections/structure_determination_molbank))

Open Access Short Note

(1R,2S,5R)-2-Isopropyl-5-methylcyclohexyl 4-Aminobutyrate Hydrochloride (/1422-8599/2017/3/)
by Mariia Nesterkina (https://sciprofiles.com/profile/171920) ,

Svitlana Shishkina (https://sciprofiles.com/profile/author/OFdleGIwYmVGT29WTEpxblRySE5qcy9sbmFZRWIvTkZJbVpCSnZ0Y05OTT0=) ,
Georgy Maltsev (https://sciprofiles.com/profile/author/M0srOXlZaHVieCtqejg3Nm9lSks3QT09) ,
Ildar Rakipov (https://sciprofiles.com/profile/181288) and Iryna Kravchenko (https://sciprofiles.com/profile/181289)

Molbank 2017, 2017(3), ; https://doi.org/10.3390/M956 (https://doi.org/10.3390/M956) - 22 Aug 2017
Cited by 1 (/1422-8599/2017/3/#citedby) | Viewed by 913

Abstract The title ester (1R,2S,5R)-2-isopropyl-5-methylcyclohexyl 4-aminobutyrate hydrochloride was obtained in 96% yield via Steglich esterification.
The structure of the target compound was established by FTIR, HR-MS, 1H-NMR, 13C-NMR spectral analysis, and single crystal X-ray diffraction study.
[...] Read more.
(This article belongs to the Section Structure Determination (/journal/molbank/sections/structure_determination_molbank))

Open Access Short Note

(E)-3′,6′-bis(Diethylamine)-2-[(2-methoxynaphthalen-1-yl)methyleneamino]spiro[isoindoline-1,9′-xanthen]-3-one (/1422-8599/2017/3/)
by Pierce Perkins (https://sciprofiles.com/profile/author/aUErbU5IY3djSHpLdXp5WWxWUlIzVVR2dmRPK3FpWDNXRVJLV21jMlI4Zz0=) ,

Angela Winstead (https://sciprofiles.com/profile/59265) and Fasil Abebe (https://sciprofiles.com/profile/300844)
Molbank 2017, 2017(3), ; https://doi.org/10.3390/M955 (https://doi.org/10.3390/M955) - 18 Aug 2017
Cited by 1 (/1422-8599/2017/3/#citedby) | Viewed by 867

Abstract
The title compound, (E)-3′,6′-bis(diethylamine)-2-[(2-methoxynaphthalen-1-yl)methyleneamino]spiro[isoindoline-1,9′-xanthen]-3-one, was synthesized in
92% isolated yield using microwave-assisted organic synthesis. This new rhodamine derivative was fully characterized by 1H-NMR, 13C-NMR, FTIR and
high resolution MS. Full article (/1422-8599/2017/3/)
(This article belongs to the Section Organic Synthesis (/journal/molbank/sections/organic_synthesis_molbank))
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Open Access Short Note

(E)-2-(1-Cyano-2-methoxy-2-oxoethylidene)-3,4-dioxo-1-(pyridin-1-ium-1-yl)cyclobutan-1-ide (/1422-8599/2017/3/)
by Johann Grünefeld (https://sciprofiles.com/profile/516725) , Conrad Kunick (https://sciprofiles.com/profile/15702) and

Peter G. Jones (https://sciprofiles.com/profile/author/a21wUEJnbUVTKzg2eDkzQVBoOEU4bnQySjk5dHpFWFVLTmdub0FhMEo5dz0=)
Molbank 2017, 2017(3), ; https://doi.org/10.3390/M953 (https://doi.org/10.3390/M953) - 11 Aug 2017
Viewed by 817

Abstract
(E)-2-(1-Cyano-2-methoxy-2-oxoethylidene)-3,4-dioxo-1-(pyridin-1-ium-1-yl)cyclobutan-1-ide was obtained by a three-component reaction of squaric acid
dichloride with pyridine and methyl cyanoacetate. Full article (/1422-8599/2017/3/)
(This article belongs to the Section Organic Synthesis (/journal/molbank/sections/organic_synthesis_molbank))

Open Access Short Note

Ethyl 4-[5-(methoxymethyl)furan-2-yl]-6-methyl-2-oxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate (/1422-8599/2017/3/)
by Hery Suwito (https://sciprofiles.com/profile/87893) , Salma Zulqaida (https://sciprofiles.com/profile/300968) ,

Kautsar Ul Haq (https://sciprofiles.com/profile/author/Sm4zczVZdnVVKzZBNFZVekJlZHdBUjJ3Y2RhWExiY1J0TVFiNEFYVXdySml0NnZkSitzTn
,

Alfinda Novi Kristanti (https://sciprofiles.com/profile/author/NXo1ak1Cc2RTdXNQL2xLWXF6ajA2TG9BMm9kaFpZeVVKbHphY0J3cTBMbz0=)
and

Indriani Indriani (https://sciprofiles.com/profile/author/a1dwMjA0VDFDeWZkZHEybEtSSzZ4dTNKZGN4YTVMNW00ek0vN1pwSWJwWT0=)
Molbank 2017, 2017(3), ; https://doi.org/10.3390/M954 (https://doi.org/10.3390/M954) - 11 Aug 2017
Cited by 1 (/1422-8599/2017/3/#citedby) | Viewed by 1141

Abstract
A one-pot multicomponent reaction has been used to synthesize the title compound, ethyl 4-[5-(methoxymethyl)furan-2-yl]-6-methyl-2-oxo-1,2,3,4-
tetrahydropyrimidine-5-carboxylate by PTSA catalyzed Biginelli reaction. The chemical structure of the product was confirmed by spectroscopic evidence,
FTIR, HRESI-MS, 1D-, and 2D NMR. Full article (/1422-8599/2017/3/)
(This article belongs to the Section Organic Synthesis (/journal/molbank/sections/organic_synthesis_molbank))

Open Access Short Note

Solvent-Mediated Synthesis of M(II)-Coordination Polymer Part 1: Crystal Structure of Poly(1,2-di(4-pyridyl)ethylene-k2N,N')-bis(1,4-
benzenediacetato-k4O,O′,O′′,O′′')zinc(II)], C22H18ZnN2O4 (/1422-8599/2017/3/)
by Stephen Adie Adalikwu (https://sciprofiles.com/profile/299551) ,

Offiong E. Offiong (https://sciprofiles.com/profile/author/dTVwWjhtTkNuejVQSDlkcWxFd01LdG45R3hqNHgxOUJ0ci84c3RzanpkQT0=) and
Ayi A. Ayi (https://sciprofiles.com/profile/285948)

Molbank 2017, 2017(3), ; https://doi.org/10.3390/M952 (https://doi.org/10.3390/M952) - 06 Aug 2017
Viewed by 1014

Abstract An interaction of water-methanol solution of sodium1,4-benzenediacetate (bda) and 4,4′-bipyridylethelene (bpee) with aqueous solution of
Zn(NO3)2·6H2O at room temperature yielded colourless crystals of 1 after three weeks in a sealed glass tube. The compound with composition C [...]
Read more.
(This article belongs to the Section Structure Determination (/journal/molbank/sections/structure_determination_molbank))

► Show Figures
(/molbank/molbank-2017-00000/article_deploy/molbank-2017-M952-ag.jpeg)

Open Access Short Note

Ethyl 5-(4-Bromophenyl)-4-methyl-1H-pyrrole-2-carboxylate (/1422-8599/2017/3/)
by Marcus Baumann (https://sciprofiles.com/profile/79209) and Ian R. Baxendale (https://sciprofiles.com/profile/111494)
Molbank 2017, 2017(3), ; https://doi.org/10.3390/M951 (https://doi.org/10.3390/M951) - 04 Aug 2017
Viewed by 928

Abstract This note describes a sequence converting an oxime-substituted pyrrolidine into a trisubstituted pyrrole structure. The synthetic route is based
on a double chlorination of the pyrrolidine substrate followed by the base induced formation of both an imine and a nitrile oxide functionality. The [...] Read
more.
(This article belongs to the Section Organic Synthesis (/journal/molbank/sections/organic_synthesis_molbank))

► Show Figures
(/molbank/molbank-2017-00000/article_deploy/molbank-2017-M951-ag.jpeg)

Open Access Short Note

2-[(2,6-Dimethylmorpholin-4-yl)methyl]-4-[(E)-2-{3-[(E)-2-{3-[(2,6-dimethylmorpholin-4-yl)methyl]-4-hydroxy-5-methoxyphenyl}ethenyl]-1H-
pyrazol-5-yl}ethenyl]-6-methoxyphenol (/1422-8599/2017/3/)
by Joko Untung (https://sciprofiles.com/profile/301490) ,

Iskandarsyah Iskandarsyah (https://sciprofiles.com/profile/author/NXJwSU55OGxrWEttQlkrQ3FUYzJrck50b3lZSHUzZkg5d3ltdzBsbDZZTT0=)
and

Hayun Hayun (https://sciprofiles.com/profile/24056)
Molbank 2017, 2017(3), ; https://doi.org/10.3390/M949 (https://doi.org/10.3390/M949) - 03 Aug 2017
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Department of Pharmaceutical Chemistry, University of Vienna, Althanstrasse 14, 1090 Vienna, Austria
Tel. +436642204677 
Interests: medicinal heterocyclic chemistry; pyridazines; carbazoles; nitrogen hetarenes
* former Editor-in-Chief from 2007 up to 30 September 2019; The Editorial Board of Molecules also governs Molbank. Former Editor-in-
Chief: up to 2001 Dr. Luc Patiny; in 2002 Prof. Dr. Bruce A. Hathaway; in 2003 Reto Mueller (organic-chemistry.org) 
Special Issues and Collections in MDPI journals

Prof. Dr. Rodrigo Abonia 
E-Mail () Website (http://community.dur.ac.uk/i.r.baxendale/index.html) 

Department of Chemistry, Universidad del Valle, Calle 13 No 100-00, A. A. 25360, Cali, Colombia
Interests: organic synthesis, methodology and spectroscopic analysis; heterocyclic chemistry; natural products; asymmetric synthesis;
nitrogenated compounds of pharmaceutical interest; multicomponent reactions

Dr. R. Alan Aitken 
E-Mail () Website (http://ch-www.st-and.ac.uk/staff/raa/group) 

School of Chemistry, University of St Andrews North Haugh, St Andrews Fife, KY16 9ST, UK
Tel. (01334) 463865; Fax: (01334) 463865 
Interests: synthesis; synthetic use of flash vacuum pyrolysis; heterocyclic chemistry; reactive intermediates; organophosphorus;
organosulfur; heavier main group chemistry

Prof. Dr. Fawaz Aldabbagh 
E-Mail () Website (https://www.kingston.ac.uk/staff/profile/professor-fawaz-aldabbagh-462/) 

Department of Pharmacy, School of Life Sciences, Pharmacy & Chemistry, Kingston University, Penrhyn Road, Kingston upon Thames, KT1
2EE, UK
Interests: free radical organic and polymer chemistry; heterocyclic and medicinal chemistry
Special Issues and Collections in MDPI journals:
Special Issue in Molecules: Free Radicals in Organic Synthesis
(/journal/molecules/special_issues/Free_Radicals_Organic_Synthesis)
Special Issue in Molecules: Recent Advances in Nitrogen-Containing Aromatic Heterocycles
(/journal/molecules/special_issues/aromatic_heterocycles)
Special Issue in Molbank: Heterocycle Reactions (/journal/molbank/special_issues/Heterocycle_Reaction)
Special Issue in Molecules: Synthetic Heterocyclic Chemistry (/journal/molecules/special_issues/synthetic_hetero)

Prof. Dr. Ian R. Baxendale 
E-Mail () Website (https://community.dur.ac.uk/i.r.baxendale/index.php) 
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Department of Chemistry, Durham University, University Science Laboratories, South Road, Durham DH1 3LE, UK
Interests: organic synthesis and methodology; automation; chemical reactors; flow chemistry; enabling technologies; immobilised reagents
and scavengers; heterocyclic chemistry

Dr. Jose Berna 
E-Mail () Website (http://webs.um.es/ppberna/miwiki/doku.php) 

Department of Organic Chemistry, Faculty of Chemistry, University of Murcia, 30100 Murcia, Spain
Interests: self-assembly; mechanically interlocked molecules (rotaxanes and catenanes); hydrogen bond; template synthesis; molecular
recognition; supramolecular chemistry

Prof. Dr. Fang-Rong Chang 
E-Mail () Website (http://nphs.kmu.edu.tw/index.php/en-GB/faculty) 

Graduate Institute of Natural Products, College of Pharmacy, Kaohsiung Medical University, No. 100, Shih-Chuan 1st Road, Kaohsiung,
80708, Taiwan
Interests: natural products chemistry; medicinal chemistry; transgenic plant (arabidopsis) reportor assay; epigenetic modulation for microbial
secondary metabolites; functional food; ethnopharmacology

Prof. Dr. Gregory K. Friestad 
E-Mail () Website (https://chem.uiowa.edu/people/gregory-k-friestad) 

Department of Chemistry, University of Iowa, Iowa City, IA 52242 USA
Tel. 1-319-335-1364; Fax: +1 319 335 1270 
Interests: asymmetric synthesis methodology; free radical reactions; organometallic reagents; natural product synthesis; asymmetric
catalysis

Prof. Dr. Bartolo Gabriele 
E-Mail () Website1 (http://www.unical.it/portale/strutture/dipartimenti_240/ctc/didattica/homedid/docenti/ordinari/gabriele/)
Website2 (https://www2.scopus.com/authid/detail.uri?authorId=7003277013) 

Laboratory of Industrial and Synthetic Organic Chemistry (LISOC), Department of Chemistry and Chemical Technologies, University of
Calabria, Via Pietro Bucci, 12/C, 87036 – Arcavacata di Rende (Cosenza), Italy
Tel. +390984492815; Fax: +390984492044 
Interests: new syntheses of high value added molecules through catalytic assembly of simple units; innovative syntheses of heterocyclic
molecules of pharmaceutical, agrochemical, or applicative interest; carbonylation chemistry; use of non-conventional solvents in organic
synthesis; synthesis and semi-synthesis of bioactive compounds of pharmaceutical or agrochemical interest; synthesis of new materials for
advanced applications; extraction, characterization, and evaluation of the biological activity of bioactive principles from natural matrices
Special Issues and Collections in MDPI journals:
Special Issue in Molecules: Cascade Catalysis (/journal/molecules/special_issues/Cascade_Catalysis)
Special Issue in Molecules: Palladium-Catalyzed Organic Synthesis: Commemorative Issue in Honor of Professor Richard Frederick
Heck (1931–2015) (/journal/molecules/special_issues/palladium_heck)
Special Issue in Molbank: Metal-Catalyzed Synthesis (/journal/molbank/special_issues/metal_catalyzed)

Prof. Dr. Panayiotis A. Koutentis 
E-Mail () Website (http://ucy.ac.cy/dir/en/component/comprofiler/userprofile/koutenti) 

Department of Chemistry, University of Cyprus, P. O. Box 20537, 1678 Nicosia, Cyprus
Tel. 0035722892783 
Interests: heterocyclic chemistry; sulfur-nitrogen heterocycles; synthetic methods; azaacenes; zwitterionic acenes; stable organic radicals;
biologically active heterocycles; isothiazoles; 1,2,3-dithiazoles; 1,2,6-thiadiazines;1,2,4-benzotriazines
Special Issues and Collections in MDPI journals:
Special Issue in Molecules: Design and Synthesis of Novel Conjugated and Non Conjugated Small Molecules
(/journal/molecules/special_issues/conjugated_non-Conjugated_molecules)
Special Issue in Molecules: Sulfur-Nitrogen Heteroaromatics (/journal/molecules/special_issues/sulfur_nitrogen_heteroaromatic)
Special Issue in Molbank: Heteroatom Rich Organic Heterocycles (/journal/molbank/special_issues/Heteroatom_Heterocycles)
Special Issue in Molecules: Non-Natural Multi-Heteroatom Heterocycles: New Chemical Space
(/journal/molecules/special_issues/non_natural_heteroatom_heterocycles)
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Prof. Dr. Conrad Kunick 
E-Mail () Website (https://www.tu-braunschweig.de/pharmchem/forschung/kunick) 

Institut für Medizinische und Pharmazeutische Chemie, Technische Universität Braunschweig, Beethovenstraße 55, 38106 Braunschweig,
Germany
Interests: medicinal chemistry; pharmaceutical chemistry; synthesis of heterocycles; protein kinase inhibitors

Dr. Raffaella Mancuso 
E-Mail () 

Laboratory of Industrial and Synthetic Organic Chemistry (LISOC), Department of Chemistry and Chemical Technologies, University of
Calabria, Via Pietro Bucci 12/C, 87036 Arcavacata di Rende (CS), Italy
Interests: innovative syntheses of high value molecules through catalytic process; new syntheses of heterocyclic compounds of
pharmaceutical interest; carbonylation catalyzed chemistry; application of unconventional solvents in advanced organic synthesis; synthesis
of novel materials for advanced applications
Special Issues and Collections in MDPI journals:
Special Issue in Catalysts: Catalytic Carbonylation Reactions (/journal/catalysts/special_issues/catalytic_carbonylation)

Prof. Dr. Ge Meng 
E-Mail () Website (http://gr.xjtu.edu.cn/web/mengge) 

Chemistry Department, Fudan University, Shanghai 200433, China
Fax: +86 029 82655424 
Interests: medicinal heterocyclic chemistry; indoles; indazoles; pyridines; thiazoles; thiadiazoles; pyrroles; computer aided drug design;
molecular probe

Prof. Dr. Hideto Miyabe 
E-Mail () Website (http://www2.huhs.ac.jp/~h070012h/) 

School of Pharmacy, Hyogo University of Health Sciences, 1-3-6 Minatojima, Chuo-ku, Kobe 650-8530, Japan
Interests: organic synthesis and methodology; radical reactions; organocatalysis; asymmetric catalysis; photochemistry; aryne chemistry
Special Issues and Collections in MDPI journals:
Special Issue in Molbank: Molecules from Radical Reactions (/journal/molbank/special_issues/molecules_radical)

Prof. Dr. Luke R. Odell 
E-Mail () Website (https://katalog.uu.se/profile/?id=N6-1023) 

Organic Pharmaceutical Chemistry, Department of Medicinal Chemistry, BMC, Uppsala University, Box 574, SE-751 23 Uppsala, Sweden
Tel. +4618-471 4297 
Interests: heterocyclic chemistry; multicomponent reactions; catalysis; medicinal chemistry; synthetic methodology
Special Issues and Collections in MDPI journals:
Special Issue in Molbank: Molecules from Multicomponent Reactions (/journal/molbank/special_issues/multicomponent_reactions)

Prof. Dr. Thierry Ollevier 
E-Mail () Website (http://www.chm.ulaval.ca/tollevier) 

Department of Chemistry, Pavillon Alexandre-Vachon, 1045, Avenue de la Médecine, Université Laval, Québec, G1V 0A6, Canada
Tel. +1 418 656 5034; Fax: +1 418 656 7916 
Interests: synthetic methodology; asymmetric catalysis; Lewis acids

Dr. Luc Patiny 
E-Mail () Website (http://cheminformatics.epfl.ch) 

Director of Chemical Information, Institute of Chemical Sciences and Engineering (ISIC), Ecole Polytechnique Fédérale de Lausanne
(EPFL), CH-1015 Lausanne, Switzerland
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Interests: chemoinformatics; chemical information; infrastructure for chemical research; online processing and data mining
Special Issues and Collections in MDPI journals:
Special Issue in Challenges: Contest: Open Source Cheminformatic Tool / 9th Workshop in Chemical Information
(/journal/challenges/special_issues/cheminformatic_tool_contest)

Prof. Dr. Vincenzo Piccialli 
E-Mail () Website

(https://www.docenti.unina.it/#!/professor/56494e43454e5a4f5049434349414c4c4950434356434e35384532374230373755/curriculum)
Department of Chemical Sciences, Università degli Studi di Napoli Federico II, Via Cintia 21, 80126 Napoli, Italy
Interests: organic and medicinal chemistry; organic synthesis; catalytic oxidative processes; marine natural products; nucleosides chemistry
Special Issues and Collections in MDPI journals:
Special Issue in Molecules: New Studies on the Synthesis of Biologically Active Products
(/journal/molecules/special_issues/biologically_active)

Prof. Dr. Oleg A. Rakitin 
E-Mail () Website (http://zioc.ru/institute/laboratories/laboratory-of-polysulphur-nitrogen-heterocycles-n31?lang=en) 

1. N. D. Zelinsky Institute of Organic Chemistry Russian Academy of Sciences, 47 Leninsky Prospekt, 119991 Moscow, Russia
2. Nanotechnology Education and Research Center, South Ural State University, 454080 Chelyabinsk, Russia
Tel. +7-499-1355327 
Interests: heterocyclic chemistry; sulfur-nitrogen heterocycles; selenium heterocycles; synthetic methods; biologically active compounds;
organic sensitizers for DSSCs and OLEDs; sulfur monochloride
Special Issues and Collections in MDPI journals:
Special Issue in Molecules: Polysulfur- and Sulfur-Nitrogen Heterocycles (/journal/molecules/special_issues/Sulfur_Heterocycles)

Dr. Bernd Schneider 
E-Mail () Website (http://www.ice.mpg.de) 

Max Planck Institute for Chemical Ecology, Hans-Knöll-Str. 8, Beutenberg Campus, 07745 Jena, Germany
Interests: natural products chemistry; chemical ecology; plant natural products; NMR of small molecules

Prof. Dr. Jonathan W. Steed 
E-Mail () Website (http://www.dur.ac.uk/jon.steed) 

Department of Chemistry, Durham University, University Science Laboratories, South Road, Durham DH1 3LE, UK
Fax: +44 191 384 4737 
Interests: supramolecular chemistry; gels; molecular materials and the molecular solid state; pharmaceutical solid forms; platinum group
transition metal chemistry

Prof. Dr. Ping-Jyun Sung 
E-Mail () Website (http://marine-natural-product-sung.weebly.com/235263951123460200272534520154.html) 

1. National Museum of Marine Biology and Aquarium, Pingtung 944, Taiwan
2. Graduate Institute of Marine Biology, National Dong Hwa Univesity, Pingtung 944, Taiwan
3. Department of Marine Biotechnology and Resources, National Sun Yat-sen University, Kaohsiung 804, Taiwan
4. Chinese Medicine Research and Development Center, China Medical University Hospital, Taichung 404, Taiwan
5. Graduate Institute of Natural Products, Kaohsiung Medical University, Kaohsiung 807, Taiwan
Tel. 886-8-8825037; Fax: 886-8-8825087 
Interests: marine natural products; marine chemical ecology; bioactive substances from cultured marine invertebrates
Special Issues and Collections in MDPI journals:
Special Issue in Marine Drugs: Development and Application of Herbal Medicine from Marine Origin
(/journal/marinedrugs/special_issues/Herbal_Medicine_from_Marine)

Dr. Hidenori Tanaka 
E-Mail () Website1 (https://www1.gifu-u.ac.jp/~kassei1/) Website2 (https://www1.gifu-u.ac.jp/~kassei1/) 
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Center for Highly Advanced Integration of Nano and Life Sciences (G- CHAIN), Gifu University, 1-1 Yanagido, Gifu, Gifu 501-1193, Japan
Special Issues and Collections in MDPI journals:
Special Issue in Molecules: Carbohydrate Chemistry (/journal/molecules/special_issues/carbohydrate_chemistry)
Special Issue in Molbank: Organic Synthesis of Carbohydrates (/journal/molbank/special_issues/organic_synthesis_carbohydrate)

Prof. Dr. Kristof Van Hecke 
E-Mail () Website (https://www.xstruct.ugent.be) 

Universiteit Gent, Ghent, Belgium
Tel. +32(0)9264 48 70 
Interests: structures; X-ray diffraction; bioinorganic chemistry; metal complexes; coordination chemistry
Special Issues and Collections in MDPI journals:
Special Issue in Molecules: Metal Coordination Complexes for Biomedical Applications
(/journal/molecules/special_issues/Metal_Coordination)
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Cites per document Year Value
Cites / Doc. (4 years) 2007 0.000
Cites / Doc. (4 years) 2008 0.000
Cites / Doc. (4 years) 2009 0.071
Cites / Doc. (4 years) 2010 0.123
Cites / Doc. (4 years) 2011 0.140
Cites / Doc. (4 years) 2012 0.128
Cites / Doc. (4 years) 2013 0.114
Cites / Doc. (4 years) 2014 0.067
Cites / Doc. (4 years) 2015 0.338

Total Cites Self-Cites

Evolution of the total number of citations and journal's
self-citations received by a journal's published
documents during the three previous years.
Journal Self-citation is de�ned as the number of citation
from a journal citing article to articles published by the
same journal.
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External Cites per Doc Cites per Doc

Evolution of the number of total citation per document
and external citation per document (i.e. journal self-
citations removed) received by a journal's published
documents during the three previous years. External
citations are calculated by subtracting the number of
self-citations from the total number of citations received
by the journal’s documents.
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% International Collaboration

International Collaboration accounts for the articles that
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Abstract: A new compound belonging to the “heterostilbene” derivative, namely ethyl (E)-4-(2,4-
dimethoxyphenyl)-6-(2,4-dimethoxystyryl)-2-oxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate (2),
has been successfully synthesized as an unprecedented side product of the Biginelli reaction between
2,4-dimethoxybenzaldehyde, ethyl acetoacetate and urea, employing PTSA as catalyst in reflux
conditions and using ethanol as solvent. The molecular structure of compound (2) was established by
FTIR, HRESIMS, 1D and 2D NMR.

Keywords: multicomponent reaction; Biginelli reaction; side product

1. Introduction

The Biginelli reaction is a multicomponent reaction used to synthesize dihydropyrimidinone
(DHPM) derivatives in a one-step reaction from three components—an aldehyde, a carbonyl compound
possessing the acidic C-H moiety, and urea or its derivatives—under acidic reaction conditions [1,2].
Although this reaction normally produces DHPM derivatives, there are similar reactions, usually called
Biginelli-type reactions, that produce different pyrimidine derivatives, such as spiropyrimidinone [3,4]
and arylidinepyrimidinone [5–11].

In this paper, we report a compound which differs from the product generated from both
of the Biginelli-type reactions mentioned above. Despite the similarity of its reaction pattern to
the Biginelli-type reaction producing arylidenepyrimidinone, there is a difference in the carbonyl
component used. The aforementioned Biginelli-type reaction uses a cyclic mono carbonyl component
that has two kinds of acidic C-H with equivalent reactivity, such as cyclopentanone [5–10],
cyclohexanone [9–11] and cyclooctanone [9], so that it yields a bicyclic arylidenepyrimidinone.
Interestingly, in our experiment, we used an acyclic 1,3-dicarbonyl component that possessed two
acidic C-H moieties with different reactivities, namely ethyl acetoacetate. Consequently, we obtained
a DHPM derivative attaching styryl moiety at C-6 (2).

2. Results and Discussion

Compound 2 was isolated as a side product from the Biginelli reaction between
2,4-dimethoxybenzaldehyde, ethyl acetoacetate and urea using PTSA as catalyst in reflux condition
in ethanol (Figure 1). Separation of compound 2 from the main product, namely ethyl 4-(2,4-
dimethoxyphenyl)-6-methyl-2-oxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate (1), was conducted by
column chromatography. Under our reaction conditions, we obtained more product 2 than product 1,
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although compound 2 is a side product. We got 152 mg (15.6%) of compound 1 and 402 mg (28.6%) of
compound 2. Both compounds were successfully separated, their purity analyzed by TLC, and their
structure then determined using spectroscopic evidence. In this paper, we do not discuss compound 1,
because it has been reported previously [12].

Molbank 2017, 2017, M946 2 of 6 

product 1, although compound 2 is a side product. We got 152 mg (15.6%) of compound 1 and 402 

mg (28.6%) of compound 2. Both compounds were successfully separated, their purity analyzed by 

TLC, and their structure then determined using spectroscopic evidence. In this paper, we do not 

discuss compound 1, because it has been reported previously [12]. 

 

Figure 1. Biginelli reaction producing compound 2. 

The usage of the catalyst PTSA for the Biginelli reaction has often been reported. This catalyst 

can be used under various reaction conditions, such as reflux in ethanol [13], grindstone [14], 

microwave [15] and ultrasonic irradiation [16]. However, these reaction conditions give only the main 

product, and do not provide side products such as compound 2. Seemingly, the amount of catalyst 

used has an effect on the formation of side products. The reaction condition mentioned used PTSA 

in a relatively low amount (<15%). In contrast with our experiment based on ethyl acetoacetate, we 

used 33 mol% of the catalyst. The reaction between compound 1 and 2,4-dimethoxybenzaldehyde 

using 33% PTSA as catalyst gave no product. This observation led to the argument that compound 2 

was formed through a one-step multicomponent reaction, competing with the formation reaction of 

compound 1. Therefore, we propose a reaction pathway which starts with an aldol condensation 

between ethyl acetoacetate and 2,4-dimethoxybenzaldehyde to produce intermediate 5, which is a 

γ,δ-unsaturated dicarbonyl compound. A subsequent Biginelli reaction then generates compound 2 

(see Figure 2). 

 

Figure 2. Proposed reaction pathway of compound 2. 

Figure 1. Biginelli reaction producing compound 2.

The usage of the catalyst PTSA for the Biginelli reaction has often been reported. This catalyst
can be used under various reaction conditions, such as reflux in ethanol [13], grindstone [14],
microwave [15] and ultrasonic irradiation [16]. However, these reaction conditions give only the
main product, and do not provide side products such as compound 2. Seemingly, the amount of
catalyst used has an effect on the formation of side products. The reaction condition mentioned used
PTSA in a relatively low amount (<15%). In contrast with our experiment based on ethyl acetoacetate,
we used 33 mol% of the catalyst. The reaction between compound 1 and 2,4-dimethoxybenzaldehyde
using 33% PTSA as catalyst gave no product. This observation led to the argument that compound 2
was formed through a one-step multicomponent reaction, competing with the formation reaction of
compound 1. Therefore, we propose a reaction pathway which starts with an aldol condensation
between ethyl acetoacetate and 2,4-dimethoxybenzaldehyde to produce intermediate 5, which is a
γ,δ-unsaturated dicarbonyl compound. A subsequent Biginelli reaction then generates compound 2
(see Figure 2).
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This reaction pathway differs from the pathway suggested by Zhang et al. (2015), who proposed
that product 1 is an intermediate in the reaction that was conducted using the Lewis acid catalyst,
FeCl3·6H2O [17]. Besides the different catalyst, the 1,3-dicarbonyl component used by Zhang was
an acetoacetanilide derivative. However, our proposed reaction pathway requires further proof,
because we did not verify the existence of intermediate 5 during the reaction process. In addition,
the nucleophilicity of ethyl acetoacetate at the γ position is relatively low, except under strongly basic
conditions, where a dianion can be formed [18,19].

Ethyl (E)-4-(2,4-dimethoxyphenyl)-6-(2,4-dimethoxystyryl)-2-oxo-1,2,3,4-tetrahydropyrimidine-5- carboxylate
(2): pale yellow solid (402 mg, 28,6%); Rf = 0.57 (n-hexane: ethyl acetate = 1:2); HRESIMS [M − H]−

calcd for C25H27N2O7 467.1818, found 467.1815; IR (DRS, KBr, cm−1): 3266, 3104 (str, NH amide), 2927
(m, CH aliphatic), 1685 (str, C=O amide, 1607 (str, C=C conjugated), 1503 (str, C=C aromatic) dan 1270
(str, Caryl-O-Calkyl); 1H-NMR (400 MHz, CDCl3) δH (ppm) 8.09 (d, J = 17.0 Hz, 1H), 7.59 (d, J = 8.6 Hz,
1H), 7.30 (d, J = 17.0 Hz, 1H), 7.01 (d, J = 8.4 Hz, 1H), 6.83 (s, 1H), 6.51 (dd, J = 8.6, 2.3 Hz, 1H), 6.46 (d,
J = 2.2 Hz, 1H), 6.44 (d, J = 2.3 Hz, 1H), 6.36 (dd, J = 8.4, 2.2 Hz, 1H), 5.73 (d, J = 2.8 Hz, 1H), 5.67 (s,
1H), 4.09 (m, 2H), 3.85 (s, 3H), 3.85 (s, 3H), 3.83 (s, 3H), 3.77 (s, 3H), 1.14 (t, J = 7.1 Hz, 3H); 13C-NMR
(101 MHz, CDCl3) δC (ppm) 165.8, 162.2, 160.7, 158.9, 157.9, 153.1, 145.2, 128.2, 127.7, 127.5, 122.4, 117.6,
117.4, 105.6, 103.9, 99.9, 98.9, 98.4, 60.2, 55.6, 55.6, 55.5, 55.5, 50.0, 14.3.

The HRESIMS displayed a negative molecular ion peak at m/z 467.1815, indicating a molecular
formula of C25H27N2O7 and 13 degrees of unsaturation (see Supplementary Material, Figure S1).
From the IR spectrum following groups N-H, the amide bond types C-H aliphatic, C=O amide
type, conjugated C=C, and C-O-C alkyl-aryl ether were identified, respectively, and are exhibited by
absorption band at vmax (cm−1) 3266, 2927, 1685, 1607, 1503 and 1270 (see Supplementary Material,
Figure S2). Analysis of 1H-NMR (Table 1) indicating two aromatic protons with orto coupling [δH

7.59 (d, J = 8.6 Hz) and 7.01 (d, J = 8.4 Hz], two aromatic protons showing orto and meta coupling
[δH 6.51 (dd, J = 8.6, 2.3 Hz) dan 6.36 (dd, J = 8.4, 2.2 Hz)], and two aromatic protons showing meta
coupling [δH 6.46 (d, J = 2.2 Hz) and 6.44 (d, J = 2.3 Hz)]. This evidence indicated two aromatic rings,
each possessing three protons with ABX systems. The signal of two olefinic protons, shown as two
doublet signals at 8.09 and 7.30 ppm with J = 17.0 Hz, indicated the existence of an E geometric alkene.
The signal at 5.73 ppm showed a benzylic or allylic proton closed to electronegative atom (nitrogen).
The presence of four methoxy groups is shown by four singlet signals with an integration value of
12 at δH 3.85–3.77 ppm. The presence of multiplet signal at 4.09 ppm with an integration value of
2 and a triplet signal at 1.14 ppm with an integration value of 3 showed the existence of an ethoxy
moiety possessing diastereotopic protons at CH2 moiety (see Supplementary Materials, Figures S3
and S4). In 13C-NMR (Table 1), the 25 signals shown represent all carbon atoms of compound 2 (see
Supplementary Materials, Figure S5).

Table 1. NMR data of compound 2 in CDCl3.

No. Atom δH (mult, J Hz) δC (ppm) HMBC

1 6.83 (s, 1H) C-5, C-7
2 153.1
3 5.67 (s, 1H) C-5
4 5.73 (d, J = 2.8 Hz, 1H) 50.0 C-2, C-5, C-6, C-15, C-16, C-20, C-21
5 99.9
6 145.2
7 7.30 (d, J = 17.0 Hz, 1H) 117.4 C-6, C-8, C-9
8 8.09 (d, J = 17.0 Hz, 1H) 127.7 C-5, C-6, C-9
9 117.6
10 162.2
10′ 3.83 (s, 3H) 55.5–55.6 C-10
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Table 1. Cont.

No. Atom δH (mult, J Hz) δC (ppm) HMBC

11 6.44 (d, J = 2.3 Hz, 1H) 98.9 C-9, C-10
12 158.9
12′ 3.85 (s, 3H) 55.5–55.6 C-12
13 6.51 (dd, J = 8.6, 2.3 Hz, 1H) 105.6 C-9, C-11
14 7.59 (d, J = 8.6 Hz, 1H) 128.2 C-8, C-10, C-12
15 122.4
16 157.9
16′ 3.85 (s, 3H) 55.5–55.6 C-16
17 5.46 (d, 1H) 98.4 C-15, C-16, C-18, C-19
18 160.7
18′ 3.77 (s, 3H) 55.5–55.6 C-18
19 6.36 (dd, J = 8.4, 2.2 Hz, 1H) 103.9 C-15, C-17, C-18
20 7.01 (d, J = 8.4 Hz, 1H) 127.5 C-4, C-16, C-18
21 165.8
22 4.09 (m, 2H) 60.2 C-21, C-23
23 1.14 (t, J = 7.1 Hz, 3H) 14.3 C-22

Based on the results of the HMQC experiment, we observed two protons forming no correlation
with carbon atoms, namely singlet proton signal at δH at 6.83 and 5.67 ppm. This indicated that
both protons were attached to a heteroatom, namely nitrogen. Furthermore, it was observed
that a proton at δH 5.73 ppm attached to a carbon atom at δH 50.0 ppm (see Supplementary
Materials, Figure S6). This showed that the proton is a benzylic-allylic attached to nitrogen, which
is characteristic for 3,4-dihydropyrimidinone with aryl substituent at C-4. In addition, the existence
of the 3,4-dihydropyrimidinone scaffold was also supported by the results of the HMBC experiment,
which showed a correlation between the proton at C-4 with conjugated olefinic carbon (δC 99 ppm
(C-5) and 145.2 ppm (C-6) the and urea carbonyl type (δC 153.1, C-2). The presence of the aryl group at
C-4 is proved by a long-range correlation of the C-4 proton with three aromatic protons [δC 122.4 (C-15),
157.9 (C-16), and 127.5 (C-20)]. Long-range correlation of the C-4 proton with the carbon atom δC 165.8
ppm indicated that the conjugated carbonyl ester was attached to C-5. The position of styryl moiety at
C-6 is proved by the long-range correlation of proton H-1 (δH 6.83 ppm) with olefinic carbon (δC 117.4.
C-7). In addition, both olefinic protons [7.30 (H-7) and 8.09 (H-8)] built long-range correlations with
C-6. The long-range correlations of the HMBC experiment that are possible with the structure of
compound 2 are displayed in Figure 3 and in Figure S7 in the Supplementary Materials. Based on the
structure elucidation, it can be concluded that compound 2 is a new compound, and it has not been
previously identified in the literature.
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3. Materials and Methods

3.1. General

All reagents and solvents (E.Merck (Darmstadt, Germany) or Sigma Aldrich (St. Louis, MO,
USA)) were used without further purification. Reaction progress was monitored by TLC on silica gel
GF254 aluminum sheets (0.25 mm) using various developing systems. Spots were detected under UV
light (λ 254 nm). Column chromatography was carried out using silica gel 60 G. The IR spectrum
was recorded in KBr powder with the Diffuse Reflectance method on spectrophotometer IRTracer100
(Shimadzu, Kyoto, Japan). The mass spectrum was recorded using an HR mass spectrometer Waters
LCT Premier XE (Waters, Santa Clara, CA, USA). The NMR spectrum (1H-, 13C-NMR, HMQC and
HMBC) was recorded using JEOL 400 ECA spectrometer (JEOL, Tokyo, Japan) with CDCl3 as solvent
and internal standard.

3.2. Synthesis of Compound 2

The mixture of 2,4-dimethoxybenzaldehyde (5 mmol), ethyl acetoacetate (3 mmol), urea (5 mmol),
PTSA (1 mmol), and 3 mL ethanol was refluxed in a round bottom flask. The progress of the reaction
was monitored by TLC. After 6 h, the reaction mixture was cooled down to room temperature, and
precipitated by the addition of water. The orange precipitate (mixture of compounds 1 and 2) was then
filtered off, dried, and then subjected to a silica gel 60 G column chromatography using a mixture of
chloroform:ethyl acetate (3:1) as mobile phase.

4. Conclusions

A new “Heterostilbene-type” compound, namely (E)-4-(2,4-dimethoxyphenyl)-6-(2,4-
dimethoxystyryl)-2-oxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate, is an unprecedented side
product of the Biginelli reaction between 2,4-dimethoxybenzaldehyde, ethyl acetoacetate, and urea
using PTSA as catalyst under reflux conditions.

Supplementary Materials: The following are available online at http://www.mdpi.com/1422-8599/2017/3/
M946, HRESIMS, FTIR, 1H-NMR, 13C-NMR, HMQC, HMBC and spectra are reported in the supplementary
materials as Figures S1–S7 and structure refinement parameters as Table S1.
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