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Phat hién moi ve mot chuyen hoa cua N-methylaniline
Cong trinh “Propargylamine synthesis via sequential methylation and C-H functionalization of
N-methylanilines and terminal alkynes under metal-organic-framework Cu,(BDC),(DABCO) catalysis”
do GS.TS Phan Thanh Son Nam (Trudng khoa Ky thuat hoa hoc, Trudng Dai hoc Bach khoa, Pai hoc
Qudc gia TP H6 Chi Minh) va cac cong su thuc hién dang trén Journal of Catalysis nam 2014 |a 1
trong 3 dé cli Giai thuéng chinh clia Giai thudng Ta Quang Bliu nam 2017. Céng trinh da c6 phat hién
vé mét chuyén héa clia N-methylaniline ma truéc do chua tling duoc thé gidi cong bo.

Dinh huéng ciia nhem nghién ciu

Trong nhiing vat liéu tinh thé cé cau tric xdp, vat liéu
khung hiiu ¢o - kim loai (metal-organic frameworks, hay
goi tat |a MOFs) da va dang thu huat sy quan tam déc biét
clia nhiéu nhém nghién cliu trong va ngoai nudc. Vat liéu
MOFs dudc tao thanh tii cac cau néi hiiu co va cac tam
kim loai lam diém két n&i. D& dé hinh dung, c6 thé xem
vat lieu MOFs c6 cdu triic nhu nhiing gian giao xay dung,
trong do cac thanh chéng la nhiing phan ti hiu co. Két
cdu nay dudc thiét ké nham tang t6i da dién tich bé mét
riéng, nhung van dam bao di bén dé co thé s dung vat
liéu MOFs trong céac diéu kién khac nhau. So v6i cac véat
ligu x8p khac, MOFs ¢6 nhiéu uu diém, chang han nhu két
hgp ca thanh phan hiiu cd va vo ca, c6 cau tric dang tinh
thé trat tu ba chiéu xac dinh, c6 dién tich bé mat riéng 16n,
khung c4u tric da dang, c6 thé thay déi kich thudc cling
nhu hinh dang 16 x6p va da dang nhém chiic hda hoc bén
trong 16 xap.

Tiém nang (ing dung cla vat liéu MOFs trong linh vuc
hap phu va luu tri khi cling nhu phan tach khi dang dugc
nhiéu nudc dic biét quan tdm nghién cliu véi mot s6 lugng
kha I6n cong trinh d& dudc cong bd. M6t trong nhiing vi tri
dudc quan tam trong cdu tric ciia MOFs la cac tam kim
loai, dugc danh gia cé hoat tinh xdc tac cho nhiéu phan
ing hda hoc. Tuy nhién, hudng nghién ctu st dung MOFs
lam xuc tac ho&c chat mang xdc tac hién tai con kha non
tré so véi hudng hédp phu va luu tri khi. Thuc t&, can thém
rat nhiéu nghién ctiu dé co thé xay dung dudc mot co s
di liéu vé hoat tinh xUc tac cla loai vat liéu nay.

Khi st dung vat liéu MOFs lam xUc tac, tdm hoat tinh
c6 thé dén ti kim loai c6 mat ngay trong cau tric cla
MOFs, ho&c tii nhiing nhom chdic trén cac cau ndi hiiu cg,
hoac tli cac kim loai dang phtic dugc cd dinh 1én MOFs.

“Journal of Catalysis thudc hé thong ISI (SCI), chi s6 IF ndam 2015 [a 7,354,
duoc SCimago x&p vao danh muc Q1.
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Xuc tac MOFs c6 thé két hop dudc nhiing uu diém cla ca
xUc tac dong thé va xuc tac di thé. Tuong tu nhu xuc tac
déng thé, MOFs c6 cau tric va chlng loai da dang, cé
tam hoat tinh dugc xéac dinh 16, c6 thé s dung cho céc
phan (ing téng hap bat déi xting. Bén canh d6, MOFs con
c6 uu diém clia xuc tac di thé nhu dé tach ra khdi hdn hop
sau phan (ing, c6 kha nang dugc thu héi va tai st dung
nhiéu Ian. B&ng céch thay déi kich thudc cau néi hiu co,
thay déi nhém chic trén cau néi hiiu cg, thay déi tam kim
loai, rat nhiéu vat liéu MOFs dudc hinh thanh va cé tiém
nang dudc st dung lam xuc tac cho téng hop hiiu co.

Trong bdi canh do, ti nam 2010 dén nay, nhom nghién
clu do GS.TS Phan Thanh Son Nam diing dau da thuc
hién cac nghién ctu vé ting dung vat liéu MOFs lam xtc
tac cho phan ting téng hop hiiu co. Tl nam 2010 dén nay,
nhém nghién cliu da céng bo dugc 48 bai bao trén tap
chi qudc té ISI. Trong d6 c6 nhiing bai dugc cong bo trén
tap chi c6 chi s6 IF cao nhu ACS Catalysis (IF = 9,307,
Journal of Catalysis (IF = 7,354), Catalysis Science &
Technology (IF = 5,287), Chemical Engineering Journal
(IF = 5,310).. Mot diéu dac biét 1a, tat ca cac cong bé ISI
clia nhém déu dudc thuc hién hoan toan & Viét Nam.

Phit hién méi vé mét chuyén héa cia A-methylaniline

Trong dinh hudng nghién cuu Ung dung vat liéu
MOFs lam xuc tac, céng trinh “Propargylamine synthesis
via sequential methylation and C-H functionalization
of N-methylanilines and terminal alkynes under metal-
organic-framework Cu,(BDC),(DABCO) catalysis” dugc
dé cU Giai thudng Ta Quang Blu ndm 2017, do GS.TS
Phan Thanh Son Nam va cac céng su thuc hién tap trung
vao viéc nghién ctu st dung vat liéu Cu-MOFs lam xuc tac
cho phan ting diéu ché cac hgp chat ho propargylamine
theo con dudng hoat hoa truc ti€p lién két C-H. Cac hgp
chat chia cdu trdc propargylamine c6 nhiéu Ging dung
quan trong trong linh vuc hoa dugc, hda chat ndng nghiép,



vat liéu chic nang.

Thong thudng, viéc sl dung cac phan tng ghép doi
la mot phuong phap quan trong dé xay dung bd khung
phéan tl cho cac hgp chat hiiu cd tii nhiing phan ti don
gian. Tuy nhién, trong tdng hap hiiu co, rat khé dé thuc
hién phan (ing truc tiép tu lién két C-H. Cac quy trinh ghép
doi truyén théng thudng phai dua trén nhiing nhom chiic
c6 sén trong hai thanh phan tac chat tham gia phan tng.
Viéc phai gan thém cac nhom chiic nay trong ca hai tac
chat trudc khi thuc hién phan Ging ghép déi lam cho quy
trinh téng hap hiiu ca thém phan phic tap, phai di qua giai
doan tach va tinh ché céc san pham trung gian, ciing nhu
hinh thanh thém nhiéu chat thai trong qua trinh téng hap.
Do dé, thuc hién phan ting theo con dudng hoat héa truc
tiép lién k&t C-H sé gép phan rat ngén dang ké qua trinh
téng hop hiiu co so véi cac phuong phap truyén théng.
Bén canh do, phan Ung truc tiép vao lién két C-H gop
phan lam giam lugng chét thai sinh ra do khdéng con phai
di qua giai doan tach va tinh ché cac san pham trung gian
& qué trinh tao nhom chiic cho tac chéat. Nhiéu xuc tac
déng thé trén cd sé tam dong, palladium, ruthenium da va
dang dudc nghién clu thi nghiém cho phan ting ghép doi
théng qua con dudng hoat hoa tryc tiép lién két C-H. Tuy
nhién, nhudc diém cla nhiing xtc tac nay 1a khong thé
thu héi va tai st dung, san pham phan (ing thudng nhiém
vét kim loai nang.

Trong cong bo trudc day, tac gid Li va cong su sl
dung N,N-dimethylaniline cho phan UGng ghép déi vdi
phenylacetylene dé hinh thanh san phdm N-methyl-N-
(3-phenylprop-2-ynyl)benzenamine (A) c6 mat xuc tac la
mudi CuBr (hinh 1).
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Hinh 1. Cong bd truéc day sit dung N,N-dimethylaniline
vGi 2 nhém methyl trén nitrogen.

Trong céng trinh ctia minh, GS.TS Phan Thanh San
Nam va cac tac gid da sd dung vat liéeu Cu-MOFs la
Cu,(BDC),(DABCO) lam xtc tac cho phan (ng diéu ché
cac hgp chat ho propargylamine theo con dudng hoat hda
truc tiép lién két C-H (hinh 2), va phat hién ra rang, vdi
xtc tac MOFs la Cu,(BDC),(DABCO) van thu dudc san
phdm (A) tif phan Gng ghép doi gitia phenylacetylene va
N-methylaniline. Khi thuc hién phan Ging nay, san pham
chinh 1a (A) chi khong phai la N-(3-phenylprop-2-ynyl)
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benzenamine (B) theo cach suy luén théng thudng. o
day, tert-butyl hydroperoxide ngoai vai tro la tdc nhan oxy
hda tao gbc tu do cho phan (ing ghép ddi, con dong thém
vai trd 1a tdc nhan methyl héa. Day la diém méi néi bat
cla cong trinh nay, chua dugc cac nhém nghién cutiu nao
trén thé gidi cong bo trudc do. Ngoai ra, xtc tdc MOFs
nay c6 kha nang thu héi va tai s dung nhiéu lan cho phan
ing ma hoat tinh gidm khéong dang k&. Day ciing la uu
diém cla xuc tdc MOFs so véi c4c xUc tac dong thé dudc
nghién cuu trudc day.
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Hinh 2. Phan (ing diéu ché& cac hgp chat ho propargylamine
theo con dudng hoat héa tryc tiép lién két C-H st dung
xtic tic MOFs la Cu,(BDC),(DABCO).

Hudng nghién ctu nay con dugc mé rong ra cho mot
sO phan (ing ghép doi khac ciing dién ra theo con dudng
hoat hda truc ti€p lién két C-H trong diéu kién sl dung
xtc tdc MOFs. Nhom nghién ctu da thuc hién phan (ng
amine hoa truc ti€p cac hgp chat di vong ho oxazole théng
qua con dudng hoat hda truc tiép lién két C-H c6 mat xtc
tdc MOFs. Két qua nay da dugc coéng bo trén Tap chi
Catalysis Science & Technology (IF = 5,287) nam 2016.
Tuong tu nhu vay, bang cach s dung xtc tac MOFs, cac
hop chat di vong chia nitrogen cling da dugc gan thém
cac nhom chiic thong qua con dudng hoat hda truc tiép
lién két C-H. K&t qua nay da dudc cong bo trén tap chi
Applied Catalysis A: General (IF = 4,012) nam 2016.

Hién tai, nhém nghién ctu van tiép tuc hudng nghién
clu sU dung vat liéu MOFs lam xuc tac co thé thu hoi va
tai st dung cho cac phan (ing tng hadp hiiu cd méi thong
qua con dudng hoat hoa tryc tiép lién két C-H, tap trung
vao nhiing phan (ing chua tling dugc cac nhém nghién
cliu trén thé giGi thuc hién trong diéu kién st dung xuc
tac di thé
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