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11. Tém tit cac két qua moi cua ludn an:

Hop chat di vong 1a mét ciu tric quan trong trong hoa hoc hitu co. Cac hop
chét nay chua it nhét 1 dj t6, thuong 1a nito, oxy, luu huynh, trong vong. Véi tinh
chat hoa 1y khac biét, hop chat di vong dugc ung dung nhiéu trong hoa hoc vat liéu
1am chat (rc ché dn mon, phdm nhudm hay té bao quang dién. Cac hop chét ndy con
1a xtc tac hay chét trung gian quan trong trong tong hop hitu co, dic biét 1a linh vuc
tong hop hoa dugc.

Gan day, xu hudng st dung luu huynh 13 tic nhan va chit xuc tac cho cac phan
g tong hop di vong c6 hodc khong chira lwu huynh dang thu hut sy quan tim cia
cac nha khoa hoc. Luu huynh cé tinh oxy hoa yéu hon oxy, dé dinh luong trong céc
phan g héa hoc nén cac phan tng sir dung luu huynh thuong xay ra ¢ diéu kién ém

diu, d& diéu khién dé thu duoc san phim mong mudn, c6 hoic khong st dung dung



moi, xir 1y phan tmg d& dang, hiéu suit tot. DAy 1a nhitng tiéu chi trong tong hop hoa
hoc xanh ma cac nha héa hoc déu huodng toi.

Luan an nghién ctru phuong phap méi tong hop cac hop chét 3-cyanopyrid-2-
one, 2,3-diarylquinoxaline va thioamide c6 sy tham gia ctia luu huynh don chat dugc
hoat héa bo1 mdt base trong céc diéu kién ém dju. Luén an da nghién ctru diéu kién
t6i wu hoa ctia phan Gng tong hop, pham vi tng dung ctia phuong phap va dé xuat co
ché phan ung. Cac phuong phap hoa 1y hién dai nhu phd cong hudng tir hat nhén,
pho khdi lugng phan giai cao va nhidu xa tia X cling dugc sir dung dé xac nhan ciu
tric ciia san pham. Luan 4n di dat dugc nhitng két qua chinh nhu sau:

Mot 13, di tong hop thanh coéng 16 hop chat 3-cyanopyrid-2-one tir
cyanoacetamide va cac chalcone khac nhau cho san pham vé&i hiéu suat 49-75%. So
v&i cac phuong phap trude day, quy trinh nay stir dung xtc tac base €ém diu hon. Viéc
str dung Sg 1am tac nhin oxy héa ciing giup khic phuc su oxy héa qua muc boi Os.

Hai 13, da tong hop thanh cong 23 hop chat 2-aryl-3-alkyl/arylquinoxaline tir
cac deoxybenzoin va o-phenylenediamine khac nhau cho san pham véi hiéu suat 52-
87%. So voi cac phuong phap trude day, quy trinh nay da khai thac vai tro hoat hoa
Sg cua base, khong can sy tham gia cua xuc tac kim loai chuyén tiép nén than thién
v6i moi trudng. Pang chi y, phan Gng trong diéu kién twong tu clia acetophenone
cho 3-arylquinoxaline-2-thione voi hiéu suat cao.

Ba 13, da tong hop thanh cong 43 hop chét N,2-diarylethanethioamide tir cac
aniline va arylacetylene khac nhau cho san pham N-arylthioamide v&i hiéu suat 58-
94%. Trudc nghién ctru nay, chua cd cong bd nao vé viée téng hop truc tiép N,2-
diarylethanethioamide tir arylamine va arylacetylene. Quy trinh nay cling duogc ap
dung cho cac aniline chta nhom thé c6 thé dong vong ¢ vi tri ortho nhu OH, SH,
CONH: tao ra 5 di vong benzoxazole, benzothiazole va quinazolinone.

Cac két qua nay co y nghia khoa hoc va thuc tién cao thé hién ¢ s6 luong chat
téng hop dugc va quy trinh tong hop dap umg tiéu chi hoa hoc xanh. Cac phuong
phap ma dé tai luan an nghién ctru thanh cong di dong gop vao kho tang tri thic vé

téng hop di vong va cac hop chét hitu co chira di t lwu huynh.



12. Cac hudng nghién ctru tiép theo: Téng hop cac hoat chit sinh hoc bang cic phan
ung st dung luu huynh
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11. Summary of the new findings of the thesis

Heterocyclic compounds are important structures in organic chemistry. These
compounds contain at least one heteroatom, usually nitrogen, oxygen, or sulfur, in the
ring. The replacement of carbon atoms with heteroatoms has given this group of
compounds unique chemical properties, completely different from other carbon-
containing ring compounds. With distinct physicochemical properties, heterocyclic
compounds are widely used in materials chemistry as corrosion inhibitors, dyes or
photovoltaic cells. These compounds are also important catalysts or intermediates in
organic synthesis, especially in pharmaceutical chemistry.

There is a rapid development in the synthesis of heterocyclic compounds. Recently,
the utility of sulfur as reagent or catalyst for synthesis of heterocycles with or without
sulfur attracts many attentions of scientists. Sulfur is a weaker oxidizing agent than
oxygen. In addition, sulfur is a stable solid at room temperature so it is easy to quantify
in chemical reactions, leading reactions using sulfur often occur under mild conditions,
is easily controlled to obtain the desired product, with or without solvent, easy

performance and have good yield. They are criteria of green chemistry.



The thesis focused on new methods for synthesizing 3-cyanopyrid-2-ones, 2,3-
diarylquinoxalines and thioamides with the participation of elemental sulfur that is
activated by a base under mild conditions. The thesis represented the optimization of
reactions, the scope of methods and proposed the reaction mechanism. Modern
physicochemical methods such as nuclear magnetic resonance spectroscopy (*H NMR,
13C NMR), high resolution mass spectrometry (HRMS) and X-ray diffraction are also
used to confirm the structure of products.

The thesis has achieved the following main results:

Firstly, an efficient one-pot cascade of condensation-oxidative cyclization of
chalcones and unsubstituted cyanoacetamide was established to provide 3-cyanopyrid-
2-ones in 49-75% yields. Compared to previous methods, this protocol utilized DABCO
to provide a mild condition. The utility of elemental sulfur as oxidizing agent avoided
unwanted overoxidation that is frequently encountered with aerobic oxidation.

Secondly, 2,3-di-C-substituted quinoxalines were synthesized via three-component
oxidative condensation of deoxybenzoins with o-phenylenediamines and elemental
sulfur in the presence of piperidine as a catalyst. Different functional groups in
deoxybenzoin and o-phenylenediamine moiety were tolerated under reaction conditions
giving corresponding products in 52-87% yields. Compared to previous methods, this
facile protocol employed the base-catalyzed ring-opening of Ss, therefore, transition
metal catalyst is unnecessary. Notably, the same reaction of acetophenones gave
quinoxaline-2-thiones in high yields.

Finally, N,2-diarylethanethioamides were obtained via base-catalyzed sulfurative
amination of phenylacetylenes with elemental sulfur and anilines under neat conditions.
Different functional groups in aniline and phenylacetylene moiety were tolerated under
reaction conditions giving corresponding N-arylthioamide in 58-94% yields. This
protocol was applied successfully to anilines bearing an o-cyclizable group such as OH,
SH, CONHz leading the formation of benzoxazole, benzothiazole and quinazolinone.
Up to date, there is no previous report about the direct syntheses of N,2-
diarylethanethioamides from arylamines and arylacetylenes.

These results have noticeable theoretical and practical significances, reflected in the

number of products and the synthesis protocols that meet green chemistry’s criteria. The



methods developed in the thesis have contributed to both the knowledge of synthesizing
heterocycles and chemistry of sulfur-containing organic compounds.

12. Futher research directions: Synthesis of biologically active compounds using

elemental sulfur
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