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xuat si dung dung maoi eutectic sau lam xuc tac

Hang Thi Anh Hung'-?, Ly Diic Phat'2, Tran Hoang Phuong'2*

i
B

!l-ﬁ =1k}
e

Use your smartphone to scan this
QR code and download this article

TOM TAT

Dung méi eutectic sau (DES) hay con goi la chat Iéng ion thé hé mdi la moi trusng phan (ng xanh
trong téng hop hiu co, dién hda va chuyén hoa sinh khoi. Trong nghién cru nay, phét trién dung
moi eutectic sau [ethylene glycoll4[ZnCly] dugc diéu ché don gian ti choline chloride véi ethylene
glycol va tng dung lam xic téc cho phan Ung ba thanh phan dé téng hop propargylamine tir
cac chat nén don gidn piperidine, phenylacetylene va dan xuét benzaldehyde. Phuong phap dun
khudy duoc st dung va cac diéu kién anh hudng dén hiéu suét phan Ung nhu nhiét do, thai gian,
khéi lugng xuc tac, anh hudng chat nén va thu hoi, téi st dung xtc tac da dugc khao sat. Tai 80 °C,
chuing t6i da dugc téng hop thanh cong 5 dan xudt propargylamine trong thdi gian 180 phut vdi
hiéu sudt cao va chf strdung 2% mol xuc tac. Cac sén pham mong mudén dugc nhan danh cdu tric
b&ng cac phuong phap phd nghiém hién dai (phé cong hudng tir hat nhan 'H, 13C NMR va séc ki
khi ghép khoi phd GC-MS). Cac két qua nghién clu cho thay DES [ethylene glycoll4[ZnCl,] xUc tac
hiéu qua cho phan Ung nay va kha nang téi s dung nhiéu lan véi hoat tinh gidm khéng déng ké.
Nghién ctiu mé rong pham vi clia chét nén (cac chat nén mang dj vong oxygen va nitrogen) va co
ché phan Ung dang dugc tién hanh trong phong thi nghiém. Quy trinh phan tng don gian, hiéu
qua co tiém nang Uing dung & quy md cong nghiép.
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GIGI THIEU

Propargylamine la nhém hgp chét c6 nhiéu ting dung
trong dugc phdm thi du nhu diéu trj cdc bénh Parkin-
son 2, bénh Alzheimer?, bénh chéng apoptotic?, va
>, Ngoai ra, propargy-
lamine 1a chét trung gian quan trong dé€ diéu ché cac

Gic ché monoamine oxidase

hop chét nitrogen khac nhau nhu: din xuét imidazo-

lidinone®

, oxazolidinone”, pyrrole 8 pyridine 9.
Trong nhiing ndm gin day, phat trién xtc tdc cho phan
ung tng hgp propargylamine va dan xuét dang dugc
cac nha khoa hoc phét trién da dang c6 thé ké dén nhu
xuc tac phtc dong (I) 10,11 phtic vang (III) salen 12,
nano kim loai ',... Tuy nhién, céc chat xtc tac nay gip
phai cdc trd ngai nhu thoi gian phan tGing dai, xtc tac
diéu ché qué dat tién, nhiét d6 phan ting cao, kha ning
tai stt dung xuc tac kém va viéc tach xuic tac dé thu
san phdm khé. Tu lau dung mdi eutectic sdu (DES)
dugc biét dén rong rai nhu 1a mét dung moi xanh cho
qud trinh ly trich, dién héa va lam méi truong phan
tng. Cong bo nay cho thdy kha nang xudc tac cia DES
[ethylene glycol]4[ZnCl;] trong phan ting ba thanh
phén tdng hgp propargylamine tit cdc chit nén don
gian.

VAT LIEU VA PHUONG PHAP

Héa chat

Zinc chloride (> 98%), ethyleneglycol (99,8%),
(99%), 4-methylbenzaldehyde
(97%), 4-methoxybenzaldehyde (98%), 4-tert-
butylbenzaldehyde (97%),  4-nitrobenzaldehyde
(98%) dugc dit mua tii cong ty hdéa chit Sigma-
Aldrich. Phenylacetylene (98%), piperidine (98%)
dugc mua tit Acros. Silica gel 230- 400 dugc dit
tit HiMedia Laboratories Pvt. Ltd. (India). TLC
(silica gel 60 Fys54) dugc dit ti Merck. Ethyl acetate
(> 99,5%), hexane (> 95%), chloroform (> 99%)
dugc dat tu Xilong Chemical Co., Ltd (China).
Chloroform-d, 99,8%, dugc mua tii Armar (Switzer-
land). Tat cd hoa chat déu dugc stii dung ma khong
c4n tinh ché lai.

enzaldehyde

Thiét bi

Phan tng dugc thyc hién trén may khudy tu diéu
nhiét IKA-RET. Ghi ph6 cong hudng ti hat nhan
dugc thuc hién trén médy Bruker Avance II 500 MHz.
Khéi phé dugce ghi trén méy sdc ky khi ghép phé khéi
lugng GC-MS Agilent 7890, dau do MS 5973N, cot
mao quan DB-5 MS (30 m x 250 mm x 0,25 mm).
Quang phd hong ngoai IR dugc ghi bing may Bruker
E400 (KBr).

Trich dan bai bao nay: Hung H T A, Phat L D, Phuong T H. Phan ting da thanh phan tdng hop propar-
gylamine va cic dan xuat st dung dung méi eutectic sau lam xic tac. Sci. Tech. Dev. J. - Nat. Sci.;

5(1):949-956 .
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Qui trinh diéu ché xuc tac

Binh ciu 20 mL c¢6 chua zinc chloride (136 mg, 1
mmol) va ethylene glycol (248 mg, 4 mmol) dugc dun
khudy ¢ nhiét d6 100 °C cho t6i khi hén hgp déng
nhit (thoi gian khudy ti 60 phut).

Qui trinh tdng hgp propargylamine

Cho vao binh cAu hén hgp phenylacetylene (122,4 mg;
1,2 mmol), piperidine (127,5 mg; 1,5 mmol), ben-
zaldehyde (106 mg; 0,5 mmol) va xdc tac [ethylene
glycol]4[ZnCl,] (7,68 mg; 0,02 mmol). Hon hgp dugc
dun khudy & 80 °C trong 180 phit. Sau khi phan ting
két thuc, hon hop dugc ly trich bing diethyl ether (10
x 5 mL). Dung mo6i dugc thu hoi bing mday c6 quay,
thu dugc san phdm tho. Hiéu suét phan tng dugc
xdc dinh bing GCMS st dung naphthalene lam noi
chuén. San phdm dugc lam tinh khiét bing sic ky ct
va dinh danh c4u trtc san phdm béng Iy, 3C.NMR
va GCMS. Sau khi ly trich bing diethyl ether, xtc tic
dugc thu hoéi va hoat héa dudi ap suit kém & 80 °C
trong 6 gid va tai st dung cho cac phan ting tiép theo.

KET QUA VA THAO LUAN

Xac dinh cau tric xtc tac

Phg FTIR cung cdp céc tin hiéu dic trung caa DES
[ZnCl,][ethylene glycol]4 tat ca cic tin hiéu déu
trung véi ethylene glycol nhu dao dong ctia néi O-H
bau va rong & ving trén 3000 cm ™~ !, dao dong C-H &
viing 2900 cm ™!, dao dong C-O & viing khoang 1030
cm~!. Khi tao thanh DES thong qua lién két hydro-
gen lién phan ti thi tin hiéu hép thu ctia néi O-H bi
léch vé phia s8 séng thép (giam khoang 30 cm™!) so
v6i dao dong néi O-H trong ethylene glycol (Hinh 1).
Diéu nay hoan toan phit hgp véi ly thuyét va chiing to
DES da hinh thanh.

Két qua phan tich nhiét trong lugng (TGA) cla
[ZnCl,][ethylene glycol]s dugc trinh bay trong
Hinh 2. Sy gidm trong lugng chu yéu xéy ra trong
khoang nhiét d6 tli 200 °C dén 475 °C, diéu nay ching
minh rang [ZnCl,][ethylene glycol]s thich hgp véi
diéu kién phan ting nhiét d¢ cao.

Anh huéng ctia nhiét d6

Tién hanh phan tng téng hgp propargilamine gitia
benzaldehyde, phenylacetylene va piperidine ti 1é mol
lan lugt 13 1,0 : 1,5: 1,2, stt dung 2% mol [ethylene
glycol]4[ZnCl,] va thdi gian phan tng la 180 phat
trong khoang nhiét d¢ tit nhiét d6 phong dén 120 °C.
Theo két qua ctia Bang 1, khi nhiét d¢ phan ting ting
tit nhiét d6 phong dén 120 °C, d6 chuyén hoa cua
phén ting cing ting lén theo. O nhiét do 80 120 °C,
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d06 chuyén hoa déu 1a 95%. DE dap ting tiéu chi cta
héa hoc xanh chon nhiét d¢ t6t nhat lic nay 1a 80°C,
va nhiét d6 nay dugc st dung d€ thuc hién cic phan
ung khdo sat tiép theo.

Bang 1: Khao sat anh hudéng cta nhiét dé

Stt Nhiét do (°C) P chuyén hoa
(%)“

1 Nhiét d6 phong 50

2 60 66

3 80 95

4 100 95

5 120 95

“Tinh theo GCMS noi chudn naphthalene, thdi gian phan ting 180
phut.

Anh huéng cta thai gian

Tiép tuc thuc hién phan tGng véi 2% mol [ethylene
glycol]4[ZnCl,], ti 1é mol benzaldehyde, phenylacety-
lene va piperidine l4n lugt la 1,0: 1,5: 1,2, nhiét do
phén tng la 80 °C d€ khéo sat thoi gian phan ung.
Bang 2 cho théy khi thdi gian phan ting cang kéo dai,
san phim dugc tao thanh nhiéu hon déng thoi do
chuyén hoéa ciing tang 1én déng ké, ti 40 1én 100%.
O nhiing diém thoi gian tiép theo do chuyén héa ting
chém c6 thé ly giai do sy hinh thanh san phdm trung
gian. O thoi diém 150 phit va 180 phut cho d6 chuyén
hoéa lan lugt 1a 95% va 100% méc du can thém 30 phit
cho 2% chuyén hoa tuy nhién thoi gian 180 phut dugc
chon la thoi gian t6i uu vi d€ don gian héa qud trinh
thu san phdm trdnh san phdm phu.

Bang 2: Khao sat anh hudng cta thai gian

Stt Thoi gian (phut) Do chuyén hoa (%)*
1 15 40

2 30 55

3 60 70

4 90 75

5 120 85

6 150 95

7 180 100

“Tinh theo GCMS noi chudn naphthalene, nhiét do phan ting la 80
°C.

Anh huéng cta khéi luong xtc tac
Tiép tuc khao sat ti 1¢ xic tac cho phan tng véi ti 1¢
mol benzaldehyde, phenylacetylene va piperidine lan
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Hinh 1: Phé FT-IR cUa ethylene glycol (a) va [ZnCl,][ethylene glycolls (b).

lugtla 1,0: 1,5: 1,2, nhiét Ao phén ting la 80 °C va thoi
gian phan ting 1a 180 phut, thay d6i khoi lugng xuc tac
dé khao sat anh hudng cua xuc téc 1én phéan tGng. Két
qué thu dugc trén Bang 3 cho thdy khi khéi lugng xuc
tac tang 1én thi hiéu sudt cling ting theo. Tuy nhién
ty 1é cang cao thi do chuyén héa cé xu hudng ting
chém c6 thé ly giai la do & lugng 16n d6 nhét cha hé
tang 1én lam cho cac cdu tt phan tng kho tiép xac véi
nhau hon. D€ dam bao tinh kinh t€ va tiéu chi cua
héa hoc xanh chon 2% xtc tac lam khéi lugng xuc tac
tot nhét cho cac phan ting khéo sat tiép theo.

Anh huéng ctia chat nén

Tién hanh phan ting tai nhiét d¢ 80 °C, thoi gian 150
va 180 pht véi ti 16 mol ctia benzaldehyde, pheny-
lacetylene va piperidine lan lugt la 1,0: 1,5: 1,2, st
dung 2% mol [ethylene glycol]4[ZnCl,] la diéu kién
t6t nhét trong phan tng téng hgp propargylamine
gitiabenzaldehyde, phenylacetylene va piperidine. T
day, dp diéu kién t6t nhdt nay dugc st dung dé tién
hanh téng hgp cic propargylamine trén nhiing chét
nén khac. Tuy nhién, do ban chét ctia cac chdt nén

Bang 3: Anh hudng cta khéi lugng xiic tac

Stt Ti 1€ xuc tac (%) Do chuyén hoa
(%)“

1 0,4 60

2 0,8 83

3 1,2 90

4 2 100

5 4 100

6 8 85

“Tinh theo GCMS noi chudn naphthalene.

khéc nhau nén thyc nghiém c6 khao sit thém dé tim
ra nhiét d¢, thoi gian thich hgp ma tai d6 phan ting
dat hiéu suat cao néu nhu diéu kién t6i vu da khao sit
khong cho két qua tot. Két qua Hinh 3 cho thdy ring
khi benzaldehyde gin cdc nhom thé cho dién tu thi
hiéu sudt phan ting kém hon so véi khi c6 gan nhém
rut dién ti. Diéu nay cé thé giai thich la do nhom

rut dién td gy hiéu ting cong hudng lam carbon ctia

951



Tap chi Phdt trién Khoa hoc va Céng nghé — Khoa hoc Tu nhién, 5(1):949-956

90
60
&
O
e

30 4

» N —

T T T
50 100

150 200 250 300 350 400 450 500 550 600

Temperature (%)

Hinh 2: Phan tich nhiét trong lugng TGA cta [ZnCl,][ethylene glycoll,.

carbonyl cang duong dién nén piperidine dé dang tac
kich vao, dan dén hiéu suét san ph&m propargylamine
cao hon. Céc hgp chit tdng hgp dugc xdc dinh ciu
tric hoa hoc bang phd cong hudng tit hat nhin va phd
khéi lugng.

Dit liéu phé nghiém
1-(1,3-Diphenylprop-2-yn-1-yl)piperidine ~ (2a):
dang dau, mau vang; 'H NMR (500 MHz, CDCl3): 6
7,65 (d, ] = 7,7 Hz, 2H); 7,53 (m, 2H); 7,39 - 7,28 (m,
6H); 4,83 (s, 1H); 2,59 (t, ] = 4,5 Hz, 4H); 1,65 — 1,57
(m, 4H); 1,46 (m, 2H); 13C NMR (125 MHz, CDCls)
6 138,7; 132,0; 128,7; 128,4; 128,2; 127,6; 123,5; 88,0;
86,2; 62,5; 50,8; 29,8; 26,3; 24,6; GC-MS (EI, 70 eV)
m/z: 275 [M]
1-(3-Phenyl-1-(p-tolyl)prop-2-yn-1-yl)piperidine
(2b): dang ddu, mau vang; 'H NMR (500 MHz,
CDClLs) 6 7,53 (d, ] = 4,0 Hz, 2H); 7,48 (d, ] = 7,0
Hz, 2H); 7,41 (d, J = 4,0 Hz, 3H); 7,21 (m, 2H); 4,87
(s, 1H), 2,52 (m, 4H); 2,33 (s, 3H); 1,59 — 1,46 (m,
4H); 1,40 (d, J = 5,0 Hz, 2H); 3C NMR (125 MHz,
CDClz) 6 136,5; 135,3; 131,4; 128,6; 128,6; 128,3;
128,0; 122,5; 87,3; 86,2; 61,0; 50,0; 25,7; 24,0; 20,6;
GC-MS (EIL, 70 eV) m/z: 289 [MT]

952

1-(1-(4-(tert-Butyl)phenyl)-3-phenylprop-2-yn-1-
yDpiperidine (2¢): dang dau, mau véng;lH NMR
(500 MHz, DMSO-dg) 8 7,49 - 7,42 (m, 4H); 7,38 —
7,33 (m, 5H); 4,81 (s, 1H); 2,49 - 2,39 (m, 4H); 1,47
(m, 4H); 1,38 - 1,31 (m, 2H); 1,24 (s, 9H); 13C NMR
(125 MHz, DMSO-dg) 6 149,8; 135,3; 131,4; 128,6;
128,4; 127,8; 124,8; 122,5; 87,3; 86,3; 60,9; 50,1; 34,2;
31,1; 25,7; 24,0; GC-MS (EL 70 eV) m/z: 331 [M+]
1-(1-(4-methoxyphenyl)-3-phenylprop-2-yn-1-
yl)piperidin (2d): dang d4u, mau vang; 'H NMR
(500 MHz, CDCl3) § 7,57 (d, J = 8,5 Hz, 2H); 7,55
- 7,52 (m, 2H); 7,35 - 7,32 (m, 3H); 6,93 - 6,90 (m,
2H); 4,79 (s, 1H); 3,82 (s, 3H); 2,64 — 2,56 (m, 4H);
1,66 — 1,58 (m, 4H); 1,49 - 1,43 (m, 2H); 1*C NMR
(125 MHz, CDCl3) 6 159,2; 131,9; 130,7; 129,8;
128,4; 128,1; 128,1; 123,5; 113,5; 87,8; 86,5; 61,9; 55,4;
50,7; 26,2; 24,6; GC-MS (EL 70 eV) m/z: 305 [M1]
1-(1-(4-Nitrophenyl)-3-phenylprop-2-yn-1-
yDpiperidine (2e): dang diu, mau vang; 'H NMR
(500 MHz, CDCl3): 6 7,94 (d, ] = 7,5 Hz, 1H); 7,67
(dd, J = 8,0; 1,0 Hz, 1H); 7,57 — 7,52 (m, 3H); 7,42
(t, ] = 8,0 Hz, 1H); 7,37 — 7,34 (m, 3H); 5,56 (s, 1H);
2,51 (s, 2H); 2,37 — 2,33 (m, 2H); 1,52 - 1,37 (m, 6H);
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Hinh 3: Téng hgp mét s6 dan xudt propargylamine®

4¢Tinh theo GCMS noi chuin napthalene, nhiét 4o phan ting 1a 80 °C.
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I3C NMR (125 MHz, CDCl3): 8 133,4; 132,0; 131,4;
130,1; 128,7; 128,6; 128,5, 124,4; 123,0; 90,2; 83,1;
58,4; 50,7; 29,8; 26,1; 24,5; 22,9; GC-MS (EL 70 eV)
m/z: 320 [MT]

Nghién ctiu kha nang tai str dung cia xtic tac
[ethylene glycol]4[ZnCl,] la xtc tdc hiu hiéu cho
phén tng téng hgp propargylamine. Sau khi dugc
trich nhi€u 1an bing diethyl ether, thu héi dung méi
dé thu san phdm. Xuc tac [ethylene glycol]4[ZnCl;]
dugc sdy kho trong chan khong & 80°C khoang 6 gid.
Xic tac dugc téi st dung 5 14n & 80°C trong 150 phut
(Bang 4). Do chuyén hoa ctia san phdm gidm di khong
dang ké sau m6ilan téi st dung. Phd FTIR ctia xuc tac
thu hoi van thé hién ddy da cac dao dong cta céc lién
két giong nhu phd xic tic ban dau (Hinh 4).

Bang 4: Tai sif dung xuc tac

STT S61an tdisidung PO chuyén héa theo
GC (%)
1 1 95
2 2 95
3 3 90
4 4 93
5 5 90
KET LUAN

biéu ché thanh cong [ethylene glycol]4[ZnCl,] lam
xuc tac cho phan ting téng hgp propargylamine gitia
dan xudt benzaldehyde, amine va piperidine. [Ethy-
lene glycol]4[ZnCl,] dé dang diéu ché tit nguyén liéu
¢4 san v6i hiéu sudt cao. Téng hop duge 5 dan xuit
propargylamine va xdc dinh cu tric héa hoc béing
phé 'H NMR, 3C NMR, GC-MS. Thu hdi [ethylene
glycol]4[ZnCl,] va téi st dung dé dang sau khi phan
ung két thic véi hoat tinh giam khong dang ké.

DANH MUC CAC TU VIET TAT

13 C NMR: Phé cong hudng tii hat nhan carbon13
DES: Dung mdi cong tinh séu.

GC-MS: Phuong phap sic ki khi ghép khdi phé.

1 H NMR: Phé cong hudng tit hat nhan proton.
IR: Phuong phép phd hong ngoai.

MS: Phd khoi lugng.

XUNG POT LO1iCH

Céc tac gia tuyén b6 ring ho khong c6 xung dot loi
ich.
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PONG GOP CUA CACTACGIA

Héng Thi Anh Hung déng gép thuyc hién thuc
nghiém, thu thap s6 liéu. Ly Dtic Phat dong gop trong
viéc viét ban thao. Tran Hoang Phuong déng gép
trong viéc ho trg khao sat, gop y va chinh stia ban thao.

LO1 CAM ON

Nghién ctiu nay dugc tai trg bsi Quy phat trién khoa
hoc va cong nghé Qudc gia (NAFOSTED) trong dé tai
ma s§ 104.01-2019.26.
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Multicomponent synthesis of propargylamine derivatives using a
deep eutectic solvent as a catalyst

Hang Thi Anh Hung'-?, Ly Duc Phat'?, Tran Hoang Phuong™?"*

ABSTRACT

Deep eutectic solvents (DES), a new generation ionic liquids, are green reactive media in organic
synthesis, electrochemical, and biomass conversion. In this paper, we have developed a deep eu-
Use your smartphone to scan this tectic solvent [ethylene glycoll4[ZnCl5], simply prepared from choline chloride with ethylene glycol
QR code and download this article and used as a catalyst for the three-component reaction to synthesize propargylamine from avail-
able substrates including piperidine, phenylacetylene and benzaldehyde derivatives. The reaction
mixture was activated by magnetic stirring and the optimization of conditions was investigated
including temperature, time, catalytic mass, substrate effect and recycled catalyst. At 80 ° C, we
successfully synthesized 5 propargylamine derivatives over a period of 180 minutes with high ef-
ficiency and only used 2% moles of catalyst. Desired products are structurally identified by NMR
and MS (nuclear magnetic resonance 'H, 13C NMR and gas chromatography coupled mass spec-
trometry GC-MS). The results showed that DES [ethylene glycoll4[ZnCl,] catalyzed the efficiency of
this reaction and the ability to reuse many times with negligible reduction in activity. Research to
expand the scope of the substrate (heterocyclic oxygen and nitrogen compounds) and reaction
mechanism are underway in the laboratory. Simple, efficient reaction processes have been the
potential for industrial applications.
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