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11. Toém tit cac két qua mai cua luan an:
- Nghién ctru di phat trién mot phuong phap hiéu qua nham tong hop hai loai
dan xudt quan trong ctia thiophene thong qua phan ung ba thanh phan st dung
lvu  huynh, chalcone va benzoylacetonitrile. Trong do6, cac 2-aryl-3-
cyanothiophene 1 san pham chinh c¢6 thé thu duoc truc tiép cing voi cac 2-
aminothiophene 13 san pham phy. Ty 1é cac san pham c6 thé thay doi bang cach
thay doi cac base kich hoat ciing nhu ti 16 mole cua chung nhung cac 3-
cyanothiophene ludn 1a san pham chinh. Viéc mo rong phuong phap nay doi véi
cac benzoylacetate thay cho cac benzoylacetonitrile tao thanh cac dan xuat
thiophene-3-carboxylate v6i hidu suat tir tot dén rat tét. Nghién ctru da tong hop
thanh cong 25 hop chat 2-aryl-3-cyanothiophene v6i higu suat 42-78% kém theo
22 hop chat 2-aminothiophene khac nhau va 10 hop chat thiophene-3-
carboxylate v&i hiéu suat 46-78%. Tinh dén thoi diém nghién ciu, day 1a cong
bb dau tién vé téng hop thanh cong b khung 2-aryl-3-cyanothiophene tir phan

g st dung truc tiép luu huynh.



- Nghién ciru d3 phét trién mot phuong phap méi tong hop truc tiép cac dan xut
3-arylquinoxaline-2-thione str dung luu huynh, cac phenylacetylene va o-
phenylenediamine. Phan tng da khai thac kha nang hoat héa doc ddo cua luu
huynh trong DMSO véi sy ¢6 mit cia DABCO 1am chat xtic tac base ma khong
can su c¢6 mit cta kim loai chuyén tiép. Nghién ctru pham vi phan tng cho thiy
rang phuong phip c6 thé duoc ap dung cho cic phenylacetylene va o-
phenylenediamine mang nhém thé da dang tao thanh san phim mong doi ¢ hiéu
suit cao va kha nang tinh ché d& dang bang cach loc rira don gian. Tir d6, tong
hop thanh cong 38 hop chit 3-arylquinoxaline-2-thione v&i hiéu suat 50-96%.
Ngoai ra, co ché cta phan tng da dugc nghién ctru va dé xuét. Phuong phap co
thé duoc ap dung truc tiép hoic mo rong nham tong hop cac quinoxaline dudi
dang san pham cudi cing hodc san pham trung gian dé tiép tuc chic hoa trong

tong hop hitu co.

- Nghién ctru da chi ra hé Ss/DMSO c6 thé dong vai tro 1a mot tic nhan oxy hoa
linh hoat cho qué trinh vong héa tdch hydrogen cua cac pentan-1-one tao thanh
cac dan xuat furan da nhoém thé véi hiéu sut tot. Sir dung chat dau san c6 1a cac
deoxybenzoin va chalcone, qué trinh tong hop c6 chi phi thap do khong can cac
kim loai chuyén tiép hay méi truong tro. Phan tng ciing cho thiy pham vi ap
dung rong rai khi chat dau c6 thé mang nhiéu loai nhoém chirc nhu halogen, NO»,
pyridyl, thienyl... Pa tong hop thanh cong 32 dan xuit furan mang bon nhom thé
bang phuong phap méi véi hiéu sut 61-78%. Phuong phap c6 nhiéu kha ning
tmg dung thyc té trong tong hop hitu co, duoc pham va vat lidu.
12. Cac hudng nghién ctru tiép theo:
Nghién ctru c6 thé mé rong theo cac hudng:
- M6 rong cac phan tir muc ti€éu nhu cac di vong thiazolidine, quinazolinone,
benzothiazole...
- M6 rong pham vi cht dau nhu thay thé cac alkyne bang cac arylacetate...
- M6 rong hé tac nhan nhu stir dung I2 thay cho luu huynh.
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11. Summary of the new findings of the thesis

- The formation of 3-cyanothiophene derivatives as the major products via a
three-component reaction of chalcones, benzoylacetonitriles and elemental
sulfur along with the minor products 2-aminothiophenes was studied. The
ratios between these two thiophene products could be varied by simply
changing the promoting base as well as its stoichiometric ratio. The method
was successfully extended to benzoylacetate in place of benzoylacetonitrile to
provide thiophene-3-carboxylates.

- DABCO was utilized as a sulfur-activating catalyst to achieve the sulfurative
1,2-diamination of phenylacetylenes with elemental sulfur and o-
phenylenediamines. DMSO was found to be particularly suitable for use as a
terminal oxidant for this three-component process. A mechanistic study has
shown that this cascade reaction is triggered by the addition of active sulfur
species to the triple bond of phenylacetylenes.

- The system Sg/DABCO/DMSO was found to efficiently mediate the oxidative

cyclization of 1,2,3,5-tetraarylpentan-1-ones, which were obtained in situ as the



Michael adducts of chalcones and deoxybenzoins, to furan derivatives. The
strategy provided convenient and direct access to tetrasubstituted furans from
readily available starting materials with high functional group tolerance.
12. Futher research directions
- Developing of new methods for synthesis different heterocyclic derivatives
such as thiazolidine, quinazolinone, benzothiazole... via reactions involving
elemental sulfur.
- Synthesis of quinoxalin-2-ones from readily available arylacetates...
13. Thesis-related publications
- Nang Duy Lai, Thu Trang Nguyen, Nhu Ngan Ha Nguyen, Pascal
Retailleau, Dinh Hung Mac, Thanh Binh Nguyen (2022), “Direct Access to 2-
Aryl-3-Cyanothiophenes by Base-Catalyzed One-pot Two-step Three-component
Reaction of Chalcones with Benzoylacetonitriles and Elemental Sulfur”, Org.
Chem. Front. 9, pp. 3163-3168.
- Van Phu Nguyen, Nhu Ngan Ha Nguyen, Nang Duy Lai, Dinh Hung
Mac, Pascal Retailleau, Thanh Binh Nguyen (2023), "Sulfur-Promoted Oxidative
Cyclization of Pentan-1-ones: Direct Access to Tetrasubstituted Furans from
Deoxybenzoins and Chalcones”, Org. Lett. 25 (34), pp. 6419-6423.
- Thi Minh Chau Tran, Nang Duy Lai, Thai Thanh Thu Bui, Dinh Hung
Mac, Thi Thu Tram Nguyen, Pascal Retailleau, Thanh Binh Nguyen (2023),
"DABCO-Catalyzed @ DMSO-Promoted  Sulfurative  1,2-Diamination  of
Phenylacetylenes with Elemental Sulfur and o-Phenylenediamines: Access to
Quinoxaline-2-thiones", Org. Lett. 25 (39), pp. 7225-7229.

Date:
Signature:
Full name: Lai Nang Duy

On behalf of academic supervisors



