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TOM TAT

Két qua nghién cizu pho hong ngoai ciia DES diéu ché cho thdy c6 sw hinh thanh twong tic
lién két hydrogen lién phan ti: giiza L-proline va acid para-toluenesulfonic. Piéu kién thyc hién phan
Umg tot nhdt thu duwoc sau khi khao sat: nhiér g phan #ng 80°C, thoi gian phan #ng 120 phdt, t7 ¢
benzaldehyde:o-phenylenediamine=2:1 (mmol) va luong xUc tac su dung la 30% mol so vdi
0-phenylenediamine. Xiic tac diéu ché c6 thé sir dung 4 lan ma khéong thay déi hoat tinh ding ké sau
mai lan six dung. Cac nhom thé halogen lam giam hiéu sudt phan ing trong khi nhizng nhom thé cho
dién tir khdng dnh hurdng d@én hiéu sudt phan iing tong hop mét sé dan xudt benzimidazole. DES diéu
ché ciing cho thdy su chon loc khi wu dai hinh thanh san pham benzimidazole thé hai lan so véi
benzimidazole thé mét lan.

Tir khod: dan xuit benzimidazole; deep eutectic solvent; acid p-toluenesulfonic; tai st dung

1.  Giéi thiéu

Dan xuat benzimidazole thu hiit sy quan tim ctia nhidu nha nghién ctru hitu co vi pham
vi img dung rong cua ching vé sinh hoc va dugc phidm nhu khang vi khuan (Ozkay et al.,
2010), khang virus (Miller et al., 2010), khang ung thu (Algul et al., 2012), khang viém
(Boiani et al., 2005)... Do s¢ hiru nhidu tng dung quan trong, nhiéu nghién ciru tong hop
dan xuét benzimidazole d4 dwoc phit trién. Phuong phap tong hop phd bién nhat lién quan
dén su ngung tu cia arylenediamine véi mot acid carboxylic hodc din xuit cua acid
carboxylic dudi diéu kién phan tmg khir nu6e khic nghiét (Dudd et al., 2003). Mot phuong
phap khac 1a sy ngung tu cua aldehyde vdi arylenediamine (Moghaddam et al., 2006). Mot
s6 phuong phap tong hop benzimidazole di dugc thuc hién nhu acid chlorosulfonic
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(Shitole et al., 2016), sir dung |2 hoa tri cao nhu chit oxi hda (Du et al., 2007), acid oxalic
(Kokare et al., 2007), H202/HCI (Bahrami et al., 2007), TiCls (Nagawade et al., 2007), PPA
(Lu et al., 2002), SOCI,/SiO2 (Alloum et al., 2003), acid sulfathamic (Zhang et al., 2007) va
zeolite (Majid et al., 2006). Tuy nhién, nhitng phuong phap nay ton tai mot s nhugc diém
nhu hiéu suét thép, su dung x1c tac dét tién, thoi gian phan ung dai, diéu kién thyuc hién phéan
ung kho khan va khong c6 kha nang tai sir dung. Do d6, nghién ctru xuc tac hi¢u qua hon
cho téng hop céac dan xuét benzimidazole vé thao tac thuc hién don gian, hoa chét ré tién va
dic biét c6 kha nang tai sir dung dang dwoc quan tim nhiéu. Hién nay, chat 1ong ion sir dung
lam moi truong phan tmg va chit xuc tac 1a giai phap dé giai quyét van dé thuc hién phan
g khong dung moi, van dé thu hdi va tai str dung xtc tac. Chat 1ong ion c6 nhing uu diém
nhu ap sudt hoi khong dang ké, c6 thé tai ché, hoa tan nhiéu chat nén hiru co va vo co
(Hallett et al., 2011). Deep eutectic solvent (DES) dugc xem nhu chat 16ng ion thé hé moi
s& hitu nhiéu wu diém than thién véi méi truong nhu diéu ché dé dang, khong doc hai, ap
sudt hoi thip, co thé thu hdi va tai st dung d& dang (Abbott et al., 2011).

Céc amino acid s¢ hitu nhom amino va carboxylic thuong dugc nghién ctru sir dung
dé diéu ché DES do chi phi thap va khong doc hai (Li et al., 2021). Acid p-toluenesulfonic
thudng duge str dung xuc tac trong cac chuyén hod hitu co do khong ddc, ré tién, bén trong
moi truong khong khi, thao tac dé dang va cé tinh acid manh (Reddy et al., 2014). Dya trén
két qua da nghién ctru sir dung hiéu qua DES duoc diéu ché tir acid p-toluenesulfonic (PTSA)
va L-proline (Nguyén et al., 2021), bai bio nay chung tdi thuc hién tong hop dan xuit
benzimidazole sir dung xuc tac DES duogc diéu ché tir L-proline va acid p-toluenesulfonic
trong diéu kién khong dung moi.

2. Vatli¢éu va phuong phap nghién ciru
2.1. Vatligu

L-proline 99% (HiMedia), acid p-toluenesulfonic monohydrate 98,5% (Sigma-
Aldrich), o-phenylenediamine 99% (HiMedia), benzaldehyde 99%, 4-methylbenzaldehyde
97%, 4-fluorobenzaldehyde 98%, 4-chlorobenzaldehyde 97%, 4-bromobenzaldehyde 98%
(Sigma-Aldrich). Silica gel 230-400, TLC (silicagel 60 F2s4, Merck), ethyl acetate, n-hexane
(Trung Qudc). T4t ca hoa chat déu dugc sir dung sau khi nhan ma khéng can tinh ché lai.
2.2. Thiét b

Phan g duoc thyc hién trén may khudy tir diéu nhiét IKA-RET. Phuong phéap phd
cong hudng tur hat nhan dugc thuc hién trén may Bruker Avance 11 500MHz tai Truong Dai
hoc Khoa hoc Tu nhién, Pai hoc Quéc gia Thanh phé H6 Chi Minh. Phuong phap do phd
hong ngoai (IR) duoc thuc hién trén may Jasco tai Truong Pai hoc Su pham Thanh phd Hb
Chi Minh, ki thuat do ATR. Nhiét d6 ndng chay dugc do trén may Buchi tai Truong Pai hoc
Khoa hoc Tu nhién, Pai hoc Quéc gia Thanh phé H6 Chi Minh.
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2.3. Quy trinh diéu ché xuc tac

L-proline (5 mmol, 0,575 g) va PTSA.H20 (5 mmol, 0,950 g) duoc thém vao binh cau
50 mL. H3n hop dugc dun tai 80°C dén khi thu dugc dung dich déng nhét (thoi gian dun 1a
1 h). San pham sau d6 dugc bao quan trong binh hit am (Hao et al., 2017). Ki hiéu xuc tac
Pro-PTSA.
2.4. Quy trinh téng hep dén xudt benzimidazole

Binh ciu 25 mL duoc thém vao hdn hop benzaldehyde (2 mmol, 0,212 g),
o-phenylenediamine (2 mmol, 0,216 g) va x(c tac Pro-PTSA (0,6 mmol, 0,172 g). Hn hop
dugc dun khudy tir tai nhiét ¢6 80°C trong thoi gian 120 phut. Sau khi két thic phan ung,
1 mL nuéc va 20 mL CH,Cl, dugc thém vao, chiét thu hdi 16p nudc chira xdc tac. Lop hitu
co sau khi chiét duoc 1am khan bang Na;SOa, bay hoi dung méi dudi &p suit thap thu duoc
san pham thd. Thuc hién sic ki cot san pham thd véi hé dung méi n-hexane-ethyl acetate
(7:3, v/v) thu dugc san pham tinh khiét.
2.5. Xdc dinh cdu tric sdn pham

4a Chit ran mau tring, m.p. 293-295°C. *H-NMR &y (500 MHz, acetone-ds, & ppm):
8,23 (dd, J =8,5Hz, J=1,5Hz, 2H), 7,60 (dd, J = 6,0 Hz, J = 3,0 Hz, 2H), 7,47 — 7,54 (m,
3H), 7,21 (dd, J = 6,0 Hz, J = 3,0 Hz, 2H). ¥C-NMR &c (125 MHz, acetone-dg): 151,5,
132,7,129,7, 129,5, 128,8, 128,4, 126,5, 122,2 ppm.

4b Chét rin mau tring, m.p. 295-297°C. *H-NMR & (500 MHz, acetone-ds): 8,24 (d,
J=9,0 Hz, 2H), 7,64 (m, 4H), 7,24 (dd, J = 6,0 Hz, J = 3,0 Hz, 2H) ppm. 13C-NMR &¢ (125
MHz, acetone-ds): 150,3, 135,1, 131,1, 129,4, 129,0, 128,7, 128,1, 122,3 ppm.

4c Chét rin mau trang, m.p. 255-257°C. *H-NMR 8w (500 MHz, acetone-ds): 8,18 (d,
J =8,5Hz, 2H), 7,74 (d, J = 8,5 Hz, 2H), 7,63 (br, 2H), 7,24 (dd, J = 6,0 Hz, J = 3,0 Hz,
2H) ppm. 3C-NMR &¢ (125 MHz, acetone-ds): 150,4, 132,0, 131,9, 131,1, 129,8, 128,3,
123,4,122,5 ppm.

4d Chéat ran mau tring, m.p. 248-250°C. 'H-NMR &4 (500 MHz, acetone-ds): 8,29 (dd,
J=9,0 Hz, J =5,0 Hz, 2H), 7,62 (br, 2H), 7,32 (t, J = 9,0 Hz, 2H), 7,23 (dd, J = 6,0 Hz,
J = 3,0 Hz, 2H) ppm. BC-NMR &¢ (125 MHz, acetone-ds): 163,7 (J = 246,4 Hz), 150,6,
128,8 (J = 8,6 Hz), 127,1 (J = 3,1 Hz), 122,3, 115,8 (J = 22,0 Hz) ppm.

4e Chét rin mau trang, m.p. 225-227°C. *H-NMR 8w (500 MHz, acetone-ds): 8,13 (d,
J =8,0 Hz, 2H), 7,60 (dd, J = 6,0 Hz, J = 3,0 Hz, 2H), 7,36 (d, J = 8,0 Hz, 2H), 7,20 (dd, J
= 6,0 Hz, J = 3,0 Hz, 2H), 2,42 (s, 3H) ppm. 3C-NMR §¢ (125 MHz, acetone-dg): 151,6,
139,9, 129,6, 129,5, 129,0, 127,8, 126,5, 122,1, 20,5 ppm.

5a Chit ran mau tring, m.p. 133-134°C. *H-NMR &y (500 MHz, acetone-de): 7,75 —
7,77 (m, 2H), 7,73 (d, J = 8,5 Hz, 1H), 7,51 (d, J = 1,5 Hz, 2H), 7,50 (d, J = 2,0 Hz, 1H),
7,37 (d, J = 8,0 Hz, 1H), 7,20-7,32 (m, 5H), 7,09 (d, J = 7,0 Hz, 2H), 5,61 (s, 2H) ppm. 13C-
NMR &c (125 MHz, acetone-de): 153,7, 143,5, 137,2, 136,4, 130,8, 129,6, 129,2, 128,8,
128,6, 127,5, 126,2, 122,6, 122,1, 119,6, 110,8, 47,9 ppm.
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5b Chét rin mau tring, m.p. 137-139°C. *H-NMR &y (500 MHz, acetone-ds): 7,79 (d,
J=8,5Hz, 2H), 7,76 (d, J = 8,5 Hz, 1H), 7,57 (d, J = 8,5 Hz, 2H), 7,42 (d, J = 8,0 Hz, 1H),
7,37 (d, J = 8,5 Hz, 2H), 7,32 - 7,26 (m, 2H), 7,13 (d, J = 8,5 Hz, 2H), 5,65 (s, 2H) ppm.
13C-NMR &c (125 MHz, acetone-dg): 152,5, 143,4, 136,3, 136,0, 135,4, 132,9, 130,9, 129,4,
128,9, 128,9, 128,0, 123,0, 122,5, 119,8, 110,8, 47,3 ppm.

5¢ Chat rdn mau tring, m.p. 160-162°C. *H-NMR &4 (500 MHz, acetone-ds): 7,76 (d,
J=75Hz, 1H), 7,72 (s, 4H), 7,52 (d, J = 8,5 Hz, 2H), 7,42 (d, J = 8,0 Hz, 1H), 7,26 — 7,32
(m, 2H), 7,07 (d, J = 8,5 Hz, 2H), 5,63 (s, 2H) ppm. 3C-NMR &c (125 MHz, acetone-de):
152,6, 143,3, 136,4, 136,3, 131,9, 131,1, 129,7, 128,3, 123,8, 123,1, 122,5, 120,9, 119,7,
115,2, 110,8, 47,3 ppm.

5d Chat rin mau tring, m.p. 110-112°C. *H-NMR & (500 MHz, acetone-ds): 7,82 (dd,
J=9,0Hz,J=55Hz, 2H), 7,75 (dd, J = 7,0 Hz, = 1,5 Hz, 1H), 7,43 (dd, J = 7,0 Hz, J =
1,5 Hz, 1H), 7,26 — 7,33 (m, 4H), 7,13 — 7,16 (m, 2H), 7,09 (t, J = 9,0 Hz, 2H), 5,62 (s, 2H)
ppm. B¥C-NMR &c (125 MHz, acetone-ds): 163,8 (J = 182,5 Hz), 161,9 (176,3 Hz), 152,7,
143,4, 136,2, 133,2 (J = 2,5 Hz), 131,6, 131,5 (J = 8,8 Hz), 128,2 (J = 8,8 Hz), 127,2 (J =
2,5 Hz), 1225 (J = 62,3 Hz), 119,7, 115,6 (J = 21,3 Hz), 115,5 (J = 22,5 Hz), 110,7,
47,2 ppm.

5e Chat rdn mau tring, m.p. 126-128°C. *H-NMR &4 (500 MHz, acetone-ds): 7,73 (d,
J=8,0Hz, 1H), 7,67 (d, J = 8,0 Hz, 2H), 7,37 (d, J = 7,5 Hz, 1H), 7,34 (d, J = 8,0 Hz, 2H),
7,21-7,28 (m, 2H), 7,14 (d, J = 8,0 Hz, 2H), 7,00 (d, J = 8,0 Hz, 2H), 5,57 (s, 2H), 2,42 (s,
3H), 2,29 (s, 3H) ppm. BC-NMR &c (125 MHz, acetone-dg): 153,8, 143,5, 139,7, 137,1,
136,3, 134,2, 129,4, 129,2, 129,2, 127,9, 126,1, 122,4, 1220, 119,5, 110,8, 47,6, 20,4,
20,1 ppm.

3. Két qua va thao luin
3.1. Phan tich tinh chat cia xic tac

A 1172 cm?
B
1608 cm?
C 1729 cmt
\A
1151 em™t
4000 3500 3000 2500 2000 1500 1000 500

Hinh 1. Phé IR cac mdu: A: PTSA; B: L-Proline; C: Pro-PTSA
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DES diéu ché tir L-proline va PTSA dugc nghién ciru sy hinh thanh lién két hydrogen
lién phan tir dira trén phd IR (Hinh 1). Hop chat PTSA dic trung dao dong ciia nhém SO2H
tai 1172 cm™ va hop chat L-proline dic trung dao dong nhom >C=0 tai 1608 cm™. Pho IR
ctia DES cho thiy dao dong ctia nhoém SO2H dich vé sé song thip hon (1151 cm™) va dao
dong ctia nhom >C=0 dich vé s séng cao hon (1729 cm™). Két qua sy thay doi s6 song nay
cho thdy sy hinh thanh lién két hydrogen lién phan tir giita L-proline va PTSA
(Hao et al., 2017).

3.2. Khdo sat dnh hwéng ciia cac diéu kién phdn g tong hep dén xudt benzimidazole

PR

W\
)
NH, 7 N™ “Ph » Ph)

Ph
X : s
> NH,
+

b
Ph—CHO \ ,Q N pn o N
L ©i:>/Ph ©: X [©] ©: S—Ph
NH, N H H

3B 4

So dé 1. Co ché hinh thanh hai san pham benzimidazole

Phan tmg tong hop dan xuit benzimidazole duoc thuc hién gitta hai thanh phan
benzaldehyde va o-phenylenediamine (ti 16 mol 1:1) str dung xtc tic DES diéu ché tir L-
proline va PTSA trong diéu kién khong dung méi. Phan Gng tao thanh 2 san pham
benzimidazole mang 1 nhom thé phenyl (san pham 4) va benzimidazole mang 2 nhom thé
phenyl (san pham 5). Co ché hinh thanh san phdm benzimidazole xay ra theo 2 hudng:
Huéng a xdy ra qua trung gian imine 3A hinh thanh gita mdt duong luong
0-phenylenediamine va hai duong lugng benzaldehyde, sau d6 dong vong trung gian thu
duoc san pham 5. Hudng b xay ra qua trung gian imine 3B hinh thanh gitra mot duong luong
0-phenylenediamine va mdt duong lugng benzaldehyde, sau d6 dong vong, oxi hoa thu duoc
san pham 4 (So do 1) (Kumar et al., 2014). Xuc tac st dung duoc diéu ché tir PTSA ¢6 tinh
acid manh gitip qua trinh hinh thanh trung gian imine va déng vong dé dang, ngoai ra PTSA
con thé hién tinh oxi hoa thiic diy qué trinh hinh thanh san pham 4.

Diéu kién thyc hién phan tmg ban dau khi thuc hién nghién ctru cac yéu té anh hudng
dén phan ung: Thoi gian 60 phut, nhiét d6 50°C, lugng xuc tac sir dung 30% mol (so véi
o-phenylenediamine), ti 18 1:2=1:1 (mmol). Khao sat thoi gian thuc hién phan tng cho thiy
khi gia ting thoi gian phan tmg thi hiéu suét tao thanh san pham ciing gia ting twong tmg do
trung gian imine chwa dong vong hoan toan trong thoi gian phan mg ngin, tuy nhién, khi
thoi gian phan tmg trén 120 phut thi hiéu suét tao thanh san pham khong dbi (Bang, thi

1783



Tap chi Khoa hoc Trweong BPHSP TPHCM Phan Thdi Son va tgk

nghiém 4). Nhiét do thyuc hién phan tmg tot nhat 1a 80°C, khi thuc hién phan tmg tai nhiét o
cao hon 80°C thi hiéu suat vin khong thay doi (Bang 1, thi nghiém 8,9). Phan tng xay ra tot
tai nhiét d6 cao do qua trinh hinh thanh trung gian 3A va 3B can su khir nuée, tuy nhién
nhiét d6 cao hon 80°C khong anh huong dén hiéu suét phan rng do xtic tac DES c6 tinh acid
manh nén su khir nudc xay ra hoan toan tai 80°C. Phan g tao thanh san phém v6i hiéu sut
thap khi khong sir dung xtic tac (Bang 1, thi nghiém 10). Luong xtc tac t6t nhat cho phan
g tong hop din xuit benzimidazole 14 30% mol (so voi o-phenylenediamine) (Bang 1, thi
nghiém 8), gia ting luong xtc tic sir dung khong anh huéng dén hiéu suit phan tng
(Bang 1, thi nghiém 12).
Bdng 1. Két qua khao sat cac yéu té anh hudng dén phan iing tong hop benzimidazole

Nhiét Thm Lwgng xuc 1:2 San phAm  San pham Hlfu Hlfu
St 46 ¢0) tac (Y%omol) (mmol) 4 (mg) 5(mg a4 suats

) (phat) (%0)? (%0)?
1 50 60 30 11 100 108 26 38
2 50 90 30 11 84 140 22 49
3 50 120 30 1:1 110 176 28 62
4 50 180 30 11 105 168 27 59
5 40 120 30 1:1 95 112 24 39
6 60 120 30 11 113 194 29 68
770 120 30 1:1 126 203 32 71
8 80 120 30 11 132 216 34 76
9 90 120 30 1:1 130 222 34 78
10 80 120 ; 11 57 32 15 11
1 80 120 20 1:1 119 205 31 72
12 80 120 40 11 125 227 32 80
13 80 120 30 1,5:1 62 362 16 85
14 80 120 30 2:1 43 501 11 88
15 80 120 30 25:1 46 505 12 89
166 80 120 30 2:1 28 82 7 14
17 80 120 30 2:1 38 404 10 71

2 Hiéu suat cd 1ap tinh theo benzaldehyde

® Sir dung xuc tac L-proline

¢ Str dung xUc tdc PTSA

Két qua nghién ctru ti 18 tao thanh 4 va 5 cho thiy san pham 4 va 5 tao thanh voi ti 18
tuong duong nhau khi st dung ti I¢ 1:2=1:1 (mmol) v6i thoi gian phan tng 60 phut (Bang
1, thi nghiém 1), khi ting thoi gian phan tng thi lugng san pham 5 ting dan trong khi 4 giir
nguyén khong d6i (Bang 1, thi nghiém 2,3). Khi tién hanh phan tmg trong 60 phit thi trung
gian imine 3A ctia san pham 5 con nhiéu (quan sat TLC), vi vy, khi khi ting thoi gian phan
g thi lwong san pham 5 hinh thanh thém. Nhiét d6 phan tmg anh hudng dén ti 1 tao thanh
ctia 4 va 5, nhiét d6 cang cao thi lugng san pham 5 tao thanh cang nhiéu (Bang 1, thi nghiém
6-8) do nhiét d§ cao gilip qua trinh tao thanh trung gian 3A va dong vong thuan lgi hon.
Luong xtc tac st dung khong anh huéng dén ti 1é tao thanh giita 4 va 5. Ti 1& giita
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benzaldehyde va o-phenylenediamine anh hudng rat 16n dén ti 16 tao thanh giira 4 va 5, khi
sir dung luong thira benzaldehyde thi lugng san pham 5 tao thanh vuot troi so v6i san pham
4 (Bang 1, thi nghiém 13,14) vi lugng thira benzaldehyde s& thiic ddy sy hinh thanh trung
gian 3A nhanh hon. L-proline khong anh huéng dén hiéu suat phan tmg, khi str dung tryc
tiép PTSA thi hiéu suat phan (g tao thanh thap hon so véi khi sir dung DES diéu ché tir
PTSA (Bang 1, thi nghiém 16,17). Két qua nay cho thay xuc tac DES diéu ché tir PTSA sir
dung tong hop dan xuat benzimidazole hidu qua hon sir dung truc tiép PTSA.
3.3. Nghién ciru khd nang tdi sir dung xuc tac
DES sau khi str dung dwoc thu hoi, ria lai bing CH2Cly, bay hoi nudc dudi &p suét
thip thu dwoc xUc tac thu hdi va bao quan trong binh hat 4m cho 1an st dung tiép theo. Diéu
kién thyuc hién phan @ng tét nhit da nghién ciru duoc dp dung cho qué trinh khao sat kha
nang tai sir dung cua xdc tac. Két qua Hinh 2 cho thiy xtic tac di didu ché co kha ning tai
sir dung tét véi hiéu suat tong hop thay dbi khong dang ké sau 4 1an sir dung. Két qua nay
cho thay wu diém vuot troi cua xtc tac DES so véi nhitng phuong phap nghién ctru di cong
bd khac nhu nhiét d6 phan wng thap, khéng sir dung dung mai, hiéu suét cao, thoi gian thuc
hién phan tmg duoc rat ngan, quy trinh xir Ii sau khi két thdc phan émg don gian va xuc tac
c6 kha nang sir dung nhiéu lan.
100
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S6 lan sir dung

Hiéu suét (%)

*Higu suit dugc tinh theo san pham 5
Hinh 2. Két qua nghién cizu tai sir dung xuc tac

3.4. Téng hep mét sé ddn xudt benzimidazole

Diéu kién thyc hién phan ung tong hop benzimidazole tét nhat khi s dung
benzaldehyde duoc sir dung nghién ciru tong hop mot sé dan xuit benzimidazole khac khi
thay benzaldehyde thanh nhiing dan xuat mang cac nhom thé tai vi tri para. Két qua Bang 2
cho thay cac nhém thé halogen gin trén benzaldehyde Iam giam hiéu suét phan tng, dic biét
khi str dung 4-fluorobenzaldehyde hiéu suit thu duoc giam déang ké. Nhom thé methyl khong
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anh huang nhiéu dén hiéu suit tao thanh san pham. Cac nhém thé khong anh huong dén sy
chon loc tao thanh san pham 5 cua céc dan xuit benzimidazole.
Bdng 2. Két qud tong hop mét s¢ dan xudt benzimidazole

N —
CHO NH, \ ©:N\ \
+ NH, N o + |
P I T
1 _ H R

R

=

\_/
1 2 4ae 5a’e
Iii Aldehyde Sanphim  Sanphim5  Higusuat4  Higu suat5

higu 4 (mg) (mg) (%) (%)°

a Benzaldehyde 43 501 11 88
b 4-Chlorobenzaldehyde 41 564 9 80
c 4-Bromolbenzaldehyde 49 681 9 77
d 4-Fluorobenzaldehyde 25 435 6 68
e 4-Methylbenzaldehyde 46 518 11 83

a Hijéu suat co lap tinh theo aldehyde

4. Kétluin

DES duoc diéu ché tir L-proline va acid p-toluenesulfonic xdc tac hiéu qua phan wng
t6ng hop mot sé dan xuat benzimidazole trong diéu kién khdng dung mdi véi sy chon loc
san pham cao. Ngoai ra, DES ciing cho thdy su gia ting kha ning xuc tic cua acid
p-toluenesulfonic so véi sir dung truc tiép acid nay. Xuc tac diéu ché da chimg minh diém
manh so vagi nhitng nghién cau khac la thuc hién phan tng ém diu hon véi thoi gian phan
g ngin va c6 kha ning tai st dung tét. K&t qua nghién ciu tong hop mot sé din xuat
benzimidazole khéc cho thiy cac nhom thé halogen trén benzaldehyde Iam giam hiéu suat
tao thanh san pham, dic biét nhém thé fluoro trén benzaldehyde giam manh hiéu suét tao
thanh san pham trong khi nhém thé methyl khong anh huong nhidu dén hiéu suit tong hop
benzimidazole. Bén canh do, cac nhém thé gén trén benzaldehdye khong anh hudng dén sy
chon loc tao thanh san pham 5 cua céc dan xuit benzimidazole.

< Tuyén bé vé quyén loi: Cac tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.

% Loi cam on: Nghién ctru duoc tai tror bdi churong trinh nghién ciru co ban cta B9 Giao duc va
Pao tao véi ma s6 B2020-SPS-06.
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ABSTRACT

The results of IR determined hydrogen bonding between L-proline and para-toluenesulfonic
acid. The reaction conditions were investigated, including reaction temperature, reaction time,
amount of catalyst, and the mole ratio of benzaldehyde and o-phenylenediamine. The best reaction
conditions were obtained: reaction temperature of 80°C, a reaction time of 120 minutes, the mole
ratio of benzaldehyde:o-phenylenediamine=2:1 (mmol), and the amount of used catalyst is 30% mole
in the proportion of o-phenylenediamine. The results of the reusability of the catalyst showed
that DES could be used four times without significantly decreasing catalytic activity after each use.
Benzimidazole derivatives synthesis showed that halogen substituents reduced the reaction yields,
while methyl substituents did not affect the reaction yield. In addition, the prepared DES also showed
selectivity in favor of forming a disubstituted benzimidazole synthesis over monosubstituted
benzimidazole synthesis.

Keywords: benzimidazole derivatives; deep eutectic solvent; p-toluenesulfonic acid; reusability
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