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TONG HQP 3-NAPTOXI-1,2-EPOXIPROPAN
TRONG PIEU KIEN HOA HQC XANH
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TOM TAT

3-Naptoxi-1,2-epoxipropan dugc diéu ché tir phan g mé vong epoxid giia 1- va 2-
naptol va eplclorohldrln Hiéu sudt dat dwoc khd cao (81-82 %) khi sir dung phirong phap
kich hoat phdn vmg bang vi séng két hop véi xiic tac chuyén pha (TBAB) trong diéu kién
khong dung mdi voi su h}en dién cua NaOH va K,COs. Quy trinh nay duoc so sanh véi
phwong phap dun nong cé dién dé thay dwoc tinh wu viét cua vi song.

ABSTRACT
Synthesis of 3-naphthoxy-1, 2-epoxypropane under Green Chemistry conditions

3-(2-Naphthoxy)-1,2-epoxypropane can be prepared by the reaction between 2-
naphthol and epichlorohydrine. The performance was high (81-82 %) when the reaction
took place under microwave irradiation associating tetrabutylammonium bromide (TBAB),
solvent-free condition and the presence of NaOH/K,CQOs. This procedure was compared
with conventional heating to emphasize the optimality of microwave.

1. Ditvan de

Trong phan tng Williamson [8], duoc ding dé téng hop 3-(2-naptoxi)-1,2-
epoxipropan, 3, chat nén (epiclorohidrin, 2) va tac chat (naptoxid natrium) thuong
ton tai & hai pha khac nhau (16ng, ran) nén phan ung rat kho xay ra.
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Cach khic phuc truyén thong thuong 1 st dung mot dung moi c6 thé hoa tan
duogc ca hai hop chat trén, thi du nhu etanol. Tuy nhién, viéc lam nay lai dua dén su
dung moi hoa tac nhan than hach rat manh. D¢ han ché diéu d6, gan day dung moi

" CN, Khoa Héa hoc, Pai hoc Khoa hoc Tw nhién, DPHQG TP HCM
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phan cyc phi proton duoc sir dung nhung ching lai dt tién, doc hai va kho khan
trong viéc thu hoi [2].

M6t s6 nghién ciru vé cach thyc hién phan tng nay da dugc béo cdo [5].

Hién nay, nhiing phan tmg ludng pha ran-long nhu trén thuong duoc thyc hién
theo cac nguyén tac cia Hoa hoc xanh [4]. Do d6 trong bai béo nay, chung téi dé
nghi thuc hién phan tng noi trén trong diéu kién khong dung méi, dudi su chiéu xa
Vi song, két hop vai xtc tac chuyén pha bromur tetrabutilamonium (TBAB) [1].

3-(2-Naptoxi)-1,2-epoxipropan, 3, 1a trung gian dung dé tong hop nhiéu hop
chat co gia tri trong dugc pham [5b,7].

2. Thuwc nghiém
2.1. Hoa chat

Epiclorohidrin, TBAB ctia Aldrich. 1-, 2-Naptol va cac hda chét khac cua
Merck.

2.2. Thiét b

Sy chiéu xa vi song duoc thyc hién trong 10 vi s6ng gia dung cai tién SANYO
ED-D9553N, 2450 MHz [3]. Nhiét do ctia phan ing duoc do ngay khi sy chiéu xa
cham dut. Viéc chiéu xa siéu 4m duoc thyc hién trong bon siéu am POWER SONIC
405, 40 kHz.

2.3. Xdc dinh hiéu sudt

Hiéu suat phan ung dugc xac dinh dwa theo két qua sic ky khi ghi trén may

GC HP-5860, cot mao quan HP-1.
2.4. Xdc dinh co ciu

Co céu san pham duoc xac dinh:

- Nhiét d6 nong chay dugc do trén dung diém ké Biichi B-545;
- Pho hong ngoai dugc ghi trén may Equinox 55;

- Phé *H va *C NMR duoc ghi trén méay Bruker AC-500.

2.5. Thuwe nghiém tong qudt

Can va cho vao ong nghiém duong kinh 20 mm lan luot cac hoa chat nhu sau:
2-naptol, NaOH, K,COs, TBAB va cubi cling la chat nén epiclorohidrin theo nhiing
duong luong mol nhat dinh. Sau d6 phan tng duoc hoat hoa dudi nhitng diéu kién:
- chiéu xa vi song; - dun khuay tir; - chiéu xa siéu am, - khuay tir nhiét d6 phong.
Thém 50 ml nu6e vao hdn hop sau phan tmg. Dung dich nay dugc ly trich véi dietil
eter 3 lan (mdi lan 20 ml). Phan nudc duge giir lai, don chung dé thu héi TBAB.
Sau do, dung dich dietil eter dugc rtra lai voi 50 ml nude. Dung dich sau khi rira
dugc 1am khan bang Na,SO,. Cudi cling ¢b quay thu hdi dung méi, can va ghi két
qua GC dé xac dinh hiéu suat phan tmg.
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3. Két qua va thao luin

Trude hét, phan tng tong hop 3-(2-naptoxi)-1,2- epoxmropan duogc tién hanh
t6i vu hoa dudi su kich hoat cua vi séng. Sau d6, nhimg diéu kién t6i uu nay dugc
lap lai trong phuong phap dun khudy tir va chiéu xa siéu am dé so sanh. Cubi cing,
phan ing nay duogc ap dung khao sat cho truong hop 1-naptol.

3.1. Khdo sdt phdn irng dwdi sw chiéu xa vi séng
~ Cong suat cia 10 vi séng 1a 80 W va toc d6 khudy tir 100 vong/phit duoc gitt
co dinh. Nhitng yeéu to khac thay doi trong qua trinh khao sat nhu:
- Ti 16 mol tac chét:chat nén
- Thoi gian phan Gng
- Luogng K,CO4
- Luong TBAB.
3.1.1. Khdo sdt ti I¢ mol tic chét:chit nén
Gitr yén:
- Thoi gian: 4 phat
- 2-Naptol: 5 mmol (0,72 g)
- K,CO3: 5 mmol (0,69 g)
- NaOH: 5 mmol (0,20 g)
- Xuc tac TBAB: 0,161 g (10 % mol).
Thay d6i ti 16 mol 1:2, két qua duoc ghi trong bang 1.
Bdng 1. Higu sudt theo ti 1é mol 1:2

Nhiét do GC (%) Hiéu suét
Stt 1:2 .
49) 2 3 4 (%)
1 1:1 92 408 | 55,66 | 38,62 53
2 1:2 95 444 | 81,18 | 14,38 82
3 1:3 94 16,21 | 75,86 | 7,92 82

Vi ti 18 mol 2-naptol: epiclorohidrin 1a 1:1, hi¢u suat 3 thu duoc rat thap (53
%) do cO su tao thanh rat nhiéu san pham phuy 4. Nhan thiy, khi ting luong
epiclorohidrin dén ti 16 mol 1a 1:2, hiéu suat san pham dat dén 82%, do luong
epiclorohidrin bao quanh tac nhan than hach nhiéu hon lam ting kha ning phan
mg, dong thoi giam kha nang phan ng gitta tac nhan than hach vao san pham
chinh 3 dé thanh san pham phu 4.
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O\/OQ/O

Co ché hinh thanh san pham phu 4 dugc dé nghi nhu sau:

ol S
(g GO~

Khi tiép tuc ting ti 1¢ mol, hiéu suat khong tang thém lén nhiéu, nén chon ti 1¢
mol 1:2 dé khao sat nhitng yéu to con lai.

3.1.2. Khdo sdt thoi gian phdn irng
Gitr yén:

- 2-Naptol: 5 mmol (0,72 g)

- K,COs3: 5 mmol (0,69 g)

- NaOH: 5 mmol (0,2 g)

- Xuc tac TBAB: 0,161 g (10 % mol)

- Epiclorohidrin: 10 mmol (0,925 g).
Thay doi thoi gian phan tmg, két qua duoc ghi trong bang 2.
Bdng 2. Higu sudt phdn teng theo thoi gian

gt | Thoi gian Nhiét do GC (%) Hiéu suat
(phut) (°C) 2 3 4 (%)

1 2 56 23,27 | 21,95 - 13

2 3 102 13,14 | 75,30 | 11,55 78

3 4 95 444 | 81,18 | 14,38 82

4 5 96 8,02 | 77,21 | 13,39 78

~ Sau 4 phat thi phan tng dat hiéu §uét cao nhat. Tang thém thoi gian thi higu
suat khong tang thém. Chon 4 phut dé tiep tuc khao sat.
3.1.3. Khdao sdt lwgng K,CO3
Gitr yén:
- Thoi gian phan Gng: 4 phut
- 2-Naptol: 5 mmol (0,72 g)
- NaOH: 5 mmol (0,20 g)
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- Xuc tac TBAB: 0,161 g (10% mol)
- Epiclorohidrin: 10 mmol (0,925 g).
Thay d6i luong K,CO3, két qua dugc ghi trong bang 3.

Bdng 3. Higu sudt phdn ieng theo lwong K,CO;

it do GC (%) idu sul
Stt | k€0, | N | T T ) T
1 1:0 91 13,10 | 72,16 | 14,74 69
2 111 95 4,44 | 81,18 | 14,38 82
3 1:2 94 591 | 82,47 | 11,62 79

K,COj3 dugc cho vao hon hop phan (g tao pén hiéu tmg mudi vai NaOH, 1am
tang van toc phan tng [5b]. Hiéu suat dat tot nhat khi ti 1¢ mol 2-naptol: K.CO;s la
1:1. Khi tang thém K,COs, nhan thay c¢6 sy kho khan trong viéc khuay tron hon hgp
phan tng, c0 I€ vi vay ma hiéu suat giam.
3.1.4. Khdo sdt lwong TBAB

Gitr yén:

- Thoi gian phan Gng: 4 phat

- 2-Naptol: 5 mmol (0,72 g)

- NaOH: 5 mmol (0,72 g)

- K,CO3: 5 mmol (0,69 g)

- Epiclorohidrin: 10 mmol (0,925 g).
Thay doi lwgng TBAB, két qua dugc ghi trong bang 4.

Bdng 4. Hiéu sudt phdn iing theo lwong TBAB

Nhiét do GC (%) Hiéu suét
Stt | TBAB:1 ) 2 3 2 %)
1 | 0,075:1 94 8,46 | 73,73 | 15091 77
2 | 0,100:1 95 444 | 81,18 | 14,38 82
3 | 01251 94 795 | 75,78 | 16,27 81

Phan (mg dat két qua tot nhat khi ti 1¢ mol TBAB: 2-naptol 12 0,100:1. O ti 1
mol 0,125:1 hiéu suat cling xap xi. Do do, véi ti 1€ 0,100:1 thi sy xuc tac chuyén

pha d& bdo hoa nén du ¢6 tang thém thi hi¢u suat ciing khong tang.

3.2. So sanh phdn ieng khi chiéu xa vi séng va dun khudy tiv diéu nhiét
Pua nhimg diéu kién toi wu d4 khao sat & trén vao qua trinh dun khuay tir (95
°C), két qua so sanh dugc ghi trong bang 5.
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Bdng 5. So sanh higu sudt trong sw chiéu xa vi séng va dun néng truyén thong

, GC (%) Hiéu suét
Stt Phuong phap
2 3 4 (%)
1 Chiéu xa vi song | 4,44 | 81,18 | 14,38 82
2 Pun khudy tr | 34,12 | 62,73 | 3,14 57

Phuong phap chiéu xa vi séng cho hiéu suat cao hon nhiéu so véi phuong
phap dun nong truyén thong. Biéu do cho thay vi song co vai tro dac biét trong viéce
cung cap nhiét cho phan trng mot cach chon loc, nhanh chong va hi¢u qua.

3.3. Si dung bon siéu am va khudy tir nhiét dé phong

Ciing 4p dung nhiing diéu kién t6i wu d4 khao sat & trén vao phuong phap sir
dung bon siéu &m va khuay tir nhiét d6 phong. Két qua dugce ghi trong bang sau:

Bdng 6. So sanh hiéu sudt khudy tir va chiéu xa siéu a&m nhigt dp phong

, GC (%) Hiéu suat
Stt Phuong phap
2 3 4 (%)
Khuay tir 27,76 2,82 | - 2
Bonsiéuam |2585| 1,58 | - 1

Ca hai phwong phap siéu 4m va khudy tir nhiét d6 phong cho hiéu suét rat
thap. Diéu nay cho thay phan uing dang khao sat 12 phan mg can cung cép nhiét.
3.4. Khdo sat phdn irng véi 1-naptol

OH O/\<(L O/EH/\O
(1) vy =
+ —_— +
0 TBAB
6 7

2 2 6

Ap dung nhiing diéu kién phan tng toi wu trong trudng hop 2-naptol vao
truong hop 1-naptol, 5. Két qua dugc ghi trong bang 7.

Bdng 7. So sanh higu sudt giia 2-naptol va 1-naptol

. GC (%) Hiéu suat
Stt Téac chat
2 3,6 4,7 (%)
1 4,44 | 81,18 (3) | 13,48 (4) 82
5 7,58 | 79,03 (6) | 12,89 (7) 81
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Két qua cho thay khi thyc hién phan tmg Véi tac chat 1a 1-naptol trong diéu
kién khong dung moi, dudi su chiéu xa vi song két hop vdi xtic tac chuyén pha, hi¢u
qua dat duogc tuong duong vdi phan tng s dung 2-naptol. Diéu nay ciing cho thay
tinh th&n hach cua 2 ion naptoxid néu trén 1a twrong duong nhau.

3.5. Xdc dinh co ciu sin phim
3.5.1. 3-(2-Naptoxi)-1,2-epoxipropan:
Thyc hién phan tng trong diéu kién t6i wu hoa, tién hanh sic ky cot hdn hop

san pham bang silica gel GFs4 (dUng 15 g silica gel cho 0,5 g héa chat), voi hé
dung mai dietil eter - acetat etil (95:5) thu dugc chét ran, mau trang.

Sau d6, dem chat ran nay tién hanh:
- Do nhiét do néng chay: 63,7 °C (63,5 °C) [5b];
- Ghi pho hong ngoai IR (KBr): 3 459, 3 056, 2 926, 2 873, 1 628, 1 599, 1 510,
1467,1391,1356,1257,1216,1 181, 1119, 1 034, 837, 810, 747 cm™.

Phd IR cia san pham giéng véi phd IR duoc lay tir thu vién phd Advance
Industrial Science and Technology (Japan).
- Ghi phd *H NMR (500 MHz, DMSO): & 2,75-2,77 (1H, d, H-1), 2,87-2,89
(1H, d, H-1), 3,40-3,42 (1H, m, H-2), 3,93-3,97 (1H, d, H-3), 4,43-4,46 (1H, d, H-
3),7,19-7,22,7,34-7,37, 7,44-7,48, 7,78-7,80, 7,83-7,85 (7 H, m, H huong phuong).

- va ®C NMR(125 MHz, DMSO): & 43,79 (C-1), 49,62 (C-3), 68,99 (C-2),
106,90, 118,51, 123,67, 126,40, 126,67, 127,48, 128,56, 129,34, 134,14, 156,08 (10
C huong phuong).

Ph6 *H NMR cua san pham dugc so sanh v&i phd trong thu vién phd Wiley
Subscription Services, Inc. (USA). Phé **C NMR dugc so sanh véi tai liéu tham
khao [9]. Ca hai pho déu phll hop véi phd mau.

3.5.2. 3-(1-Naptoxi)-1,2-epoxipropan:

Viéc dinh danh dugc thyuc hién dya trén két qua ctia may siac ky khi ghép khéi
phd Agilent GC 7890A, cot mao quan Agilent 190915-433: 30 m x 250 pum x 0,25
um, dau do MSD 5975C véi Triple-Axis Detector. Thur vién NIST 2008.

4. Kétluan

- Viéc khong st dung dung moi hitu co trong qué trinh phan Gng gilp giam
thiéu lwong chat thai that thoat ra moi truong dong thoi don gian hoa thao tac thuc
nghiém.

- Phuong phap kich hoat phan ting bang vi séng khong nhimg cho hiéu suét cao
ma con rit ngan thoi gian phan Gng.
- Khi két hop véi xuc tac chuyén pha thi hiéu qua cua vi song tang 18n [6].
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Hiéu suét ting nhiéu khi thém vao K,CO; Vi ti 18 nhét dinh so voi NaOH.
Nhiing diéu néi trén gop phan ching minh Hda hoc xanh 1a kinh té va than

thién v&i moi truong.
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