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TOM TAT: Trong bai bdo nay ching 16i gidi thiéu mot phwong phdp mdi nham tong
hop oxim tir aldehid hodc ceton vdi hidroxilamin. Phan iing xdy ra trong diéu kién ti heong va
kich hoat boi siéu am. Ket qua thu duoc phan dnh Iy thuyét vé phan ing cgng thdn hack vao
néi doi carbonil. Hiéu sudt phan 1ing cao va thoi gian phan g ngdn hon so véi phicong phdp
khudy truyén thong.

1. PAT VAN PE

Oxim c6 thé didu ché bang nhiéu phan (mg khéc nhau tir nhiéu nguon chét nén khac nhau,
trong do tur phan Ung cdng than hach tic chit hidroxilamin vido nhém' dinh chire carbonil
(aldehid, ceton) 1a théng thudng nhét [1]. Hau hét cac phan tng thudc loai nay déu sir dung
hidroxilamin dué6i dang mudi clorhidrat hidroxilamin trong nhitmng didu kién phan tng khac
nhau [2,3,4,5]. Trong cac phan tng truyén théng mudi clorhidrat dugc st dung véi mét luong
thira, do do baz cung phai sir dung mét lugng thira tuong mg. Mot s6 phan tng duge kich hoat
bang vi séng dé gia tang vén tdc phan ing [6,7] nhu*ng trong trudng horp nay thuong cho ra san
pham phu hogc phai thuc hién trong hé thdng kin v6i mot khéi lwong gidi han.

Hién nay, su sir dung hoa chit v6i lugng thira trong cac phan tmg téng hop hiru co déu
duoc dé nghi nén tranh vi vé6i céch thuc hién nhu vély qui trinh san xuit da thai ra moi trudng
xung quanh mét lugng héa chit cang ngay cang nhiéu.

Song song dd, su thyc hién phan (g & nhiét 6 phong thi nghiém ngay cang dugc dé cao
vi nhu thé ning lugng dé dat duoc két qua chi sir dung & mirc thip nhat ma d6 an toan khi thuc
hién phéan tmg lai cao [8].

Sau cung, dy la lin d4u tién, siéu dm duge dua vao kich hoat phan mg oxim héa v6i
mong muodn lam tang hiéu suét va thu ngén thoi gian phan {ing so véi phuong phép khudy tir
truyén théng [9].

2. KET QUA VA BIEN LUAN

Clorhidrat h1dr0x11am1n duoc chon 1am téc chét, chét nén 1a mot sé aldehid va ceton thong
dung. Tét ca hda chét déu dugc sir dung theo phuong trinh ti luong (t1 1€ mol horp chét carbonil:
NH,OH.HCL:NaOH la 1:1:1). Phan tng dugce thuc hién trong bdn siéu am & nhlet dd phong.
Hiéu suit phan tmg dugc xdc dinh theo két qua %GC.

2.1 Téng hop ciclohexanon oxim

Ciclohexanon oxim duoc diéu ché theo phan tmg sau day:

NH,OH.HCI
O : > N—OH
NaOH
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2.1.1 Khéo sdt néng dp dung dich NaOH
Nham muc dich Jam giam thé tich cia hf‘iq hop phén tng. Giit nguyén thoi gian phan tng
(3 phut), thay d6i ndng d6 dung dich NaOH, két qua vé hiéu suat ghi trong Bang 1.

Bang 1. Hiéu suét ciclohexanon oxim theo ndng d6 dung dich baz

STT Néng dé %GC Hiéu suét (%)
M)
1 2 90,04 85,10
2 5 90,14 85,09
3 10 90,41 ' 85,92

Két qua cho thiy néng do dung dich NaOH anh huémg rét it dén hiéu sudt phan tmg oxim
hod ciclohexanon. Do dé NaOH dugc pha & ndng d6 1a 10 M’ dé sir dung trong phan (ng.

2.1.2 Khao sdt thoi gian phdn teng

Git nguyén nong do NaOH (10 M) va khéi lwong céc hod chét, thay dbi thoi gian phan
tmg, két qua thu duge ghi trong Béang 2.

Két qua cho thay sau 10 phut hiéu sudt phan tng dat duoc 95%, kéo dai thoi gian phan
g hiéu suat khong ting 1én thém.

Bang 2. Hiéu suit ciclohexanon oxim theo thoi gian

Thoi gian %GC Hiéu suit
STT | (phugy %)
1 3 91,41 85,92
o) 5 95,96 02,04
3 10 97,01 95,23
4 15 97,06 95,57

Thyc hién lai phan tmg néi trén bing phuong phap khudy tir & nhiét d6 phong trong 10
phtit, hidu suét phan (g la 90%. Két qua cho thay hai phuong phép kich hoat la siéu am va
khudy tir cho hi¢u suat khong khac nhau nhicu.

2.2 Oxim héa mét sb ceton khac

Ap didu kién phan (mg t5i wu vira tim dugc trong truong hop ciclohexanon sang mot s6
ceton khac nhu: 2-butanon, acetophenon, benzalacetophenon. Két qua vé higu suat ghi trong
Bang 3.

Bang 3. Hiéu suét phan tmg oxim hoa mot s6 ceton khéc

Cotéxis Siéu am Khudy tir
%GC %H %GC %H
2-Butanon oxim 99,74 93,17 93,88 88,04
Acetophenon oxim 0 0 0 ‘ 0
Benzalacetophenon oxim 0 0 0 0
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Két qua cho thiy v6i 2-butanon hiéu sudt hiéu suét oxim thu dugc tir hai phuong phap kich
hoat khong khac nhau nhiéu. Nhung dac biét 12 hai ceton huong phuong (acetophenon va
benzalacetophenon) trong thoi gian 10 phut phan img da khong xay ra.

Do d6 chiing t6i kéo dai thém thoi gian phan img dbi vi hai chat nén nay. Két qua dugc
ghi trong Bang 4.

Bang 4. Hiéu suit acctophenon oxim theo thoi gian

Thoi gian %GC Hiéu suat
o e | (%)
1 2 46,70 : 42,01
2 4 78,62 74,41
3 6 90,63 87,29
4 8 92,84 88,26

Nhu vy sau 6 gio chiéu xa siéu am hiéu sudt phan tng dat duoc 12 87%. Nhung ciing
" trong cung thoi gian d6 khi thuc hién phan ng trong diéu kién khudy tir hiéu suét phan tng
chi dat dugc 20%. '

Nhung d6i v6i benzalacetophenon phan tmg van khéng xdy ra sau 6 gio trong bdn siéu 4m
¢6 thé vi carbon ctia nhém dinh chirc carbonil trong trudmg hop ndy c6 tinh than hach qua kém
(vi mang hai nhém thé phenil, mot truc tiép va mot tiép cach). Chi mot it benzalacetophenon
(khoang 4%) chuyén héa thanh 3,5-diphenilisoxazol theo phan img sau (xdc dinh bing phuong
phap GC-MS).

- NH,OH.HCI PhWPh
Ph—CH=CH—G—Ph o 1

H s
o NaO‘ N—O

2.3 Oxim héa benzaldehid
Benzaldehid dugc oxim héa theo phan (ng sau ddy

CHO NH,OH.HCI CH=N—OH

B~
-

NaOH

2.3.1 Khiio sdt ndng dé dung dich NaOH
Khac v6i trurong hop céc cetoxim, aldoxim vi con mot hidrogen, nén cé thé cho phan img
khir née trong mdi trudong baz thanh benzonitril theo phan mg sau.

CH=N—OH NaOH

—_—

(-H20)

Do d6 ching téi phai khao sét lai ntk)ng d6 dung dich baz trong truong hop nay. Giif
nguyén thoi gian phan tmg 1a 3 phut trong bdn siéu 4m, cac hoa chat ciing sir dung trong di€u
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kién ti luong mol, thay dbi ndng do dung dich baz, két qua hiéu suét benzaldoxim duoc ghi
trong Bang 5.

Bang 5. Hiéu suit benzaldoxim theo ndng d6 dung dich NaOH

STT | Nong do %GC ‘Hiéu suét
M) " Benzonitril _ Benzaldoxim (%)
1 4 3,62 78,16 64,28
2 6 3,37 89,76 83,25
3 8 7,92 88,39 80,32
4 10 11,98 61,79 46,76

Két qua khao sat cho thdy ndng d6 6 M 14 thich hop nhat.

2.3.2 Khao sdt thoi gian siéu am
Két qua duoc ghi trong Bang 6.

‘Béang 6.Hiéu suét benzaldoxim theo thoi gian chicu xa siéu dm

STT Thoi gian %GC Hiéu suit
(phit) Benzaldehid Benzaldoxim ot (%)
1 3 6,85 89,76 83,25
) 5 246 92,88 86,56
3 10 0,86 95,80 89,47
4 15 0 97,11 89,93

Néu 14p lai phan {mg ndy trong diéu kién khudy tir trong 10 phut thi hiéu suat cia
benzaldoxim chi c6 58%.

2.4 Oxim héa mét s6 aldehid khac

Ap dung diéu kién (NaOH 6 M, 10 phut) trong trudng hop benzaldehid vao mét so aldehid
khac. Két qua phan tng oxim hda dugc ghi trong Bang 7.

Bang 7.Hiéu suit mét sb aldoxim khac

: e Siéu dm Khudy tir
Aldoxim - = ;
%GC Hiéu suat (%) %GC Hiéu suit (%)
Vanilin oxim 77,28 65,86 49,13 37.52
trans-Cinamaldehid oxim 74,20 64,76 41,49 3525
n-Butiraldehid oxim 94,04 77,42 91,53 74,45
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Tuong tw nhu ceton, aldehid chi phuong cho phan tmg oxim héa dé dang ngay trong diéu
kién khuéy tir, con aldehid hwong phuong su kich hoat phan tng oxim hoa bing siéu Am td ra
rit hiéu qua hon phuong phap khuy tir.

3. KET LUAN

- Phan tmg oxim héa vin cho hiéu suét cao ngay khi st dung cac hoa chét trong diéu kién
ti luong.

- Siéu 4m hd tro rat tdt cho phan rng oxim hoa aldehid lan ceton (lam ting hiéu sudt, van
téc), rd rét nhét 1a trong truong hop cac hop chét carbonil huong phuong so véi phuong phap
khudy tir truyén théng.

4 THU'C NGHIEM TONG QUAT

Can vao binh cAu cac héa chit theo dléu kién ti lugng mol, NaOH dugc pha trong nudc
theo cdc ndng d6 nhét dinh (M). bit binh chu vao bon siéu 4m (Power Sonic 405, 40 KHz, 400
W) sao cho muc nudc trong bon cao hon muyc hén hop phén (g bén trong binh cu. Chiéu xa
siéu 4m trong nhimg thoi gian nhét dinh. Ly trich hén h0'p san pham bang dictil eter. Rira bang
nugc cho dén khi trung hoa. Lam khan, thu hdi dung méi. Can, ghi két qua %GC, suy ra hiéu
sut phan tmg. Trir truéng hop ciclohexanon, cdc aldehid va ceton bét dbi ximg trong phéan
(g oxim hoa déu cho ra mot hén hop san pham hai dong phén hinh hoc E va Z (d6ng phan Z
thuong rét it so v6i déng phan E). Két qua vé hidu sut trong bai bdo nay dugc tinh trén tong
s6 hai ddng phan.

SYNTHESIS OF SOME OXIMES IN THE SONOCHEMISTRY CONDITIONS.

Le Ngoc Thach @, Nguyen Thi Minh ®, Le Thi Ngoc Tram ©, Tran Ngoc Ba ©
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ABSTRACT: In this study, we would like to present a new method for preparing oximes
from aldehydes and ketones with hydroxylamine. The reactions occurred in stoichiomelric
quantity and were activated by ultrasound. The results reflected the theory of the nucleophilic
addition into the carbonyl double bond. The yields are higher and the reaction times are
shorter than conventional stirring methods.

TAI LIEU THAM KHAO

[1]. Sahbari ét al., United States Patent 6,235,935 May 22, (2001).
[2]. Hashem Sharghi, Mona Hosseini Sarvari, Synlett, 1, 99-101 (2001).

[3]. Jun-Jie Guo, Tong-Shou Jin, Su-Ling Zhang, Tong-Shuang Li, Green Chemistry, 3,
193-195 (2001).

[4]. M. Osadchenko, A. P. Tomilov, Russian Journal of Applied Chemistry, 75(3), 511-
512 (2001).

[5]. Hashem Sharghi, Mona Hosseini Sarvari, J. Chem. Research (S), 24-25 (2000).

Trang 9



Science & Technology Development, Vol 10, No.07 - 2007

[6]. Béatrice Touaux, Frangoise Texer-Boullet, Jack Hamelin, Heteroatom Chemistry,
9(3), 351-354 (1998)-

[7]. Goverdhan L. Kad, Monica Bhandari, Jasamrit Kaur, Raman Rathee, Jasvinder
Singh, Green Chemistry, 3,275-277 (2001).

[8]. James Clark, Duncan Macquarrie, Handbook 'of Green Chemistry and Technology,
Blackwell, Oxford (2002). ‘

[9]. Jean-Louis Luche, Synthetic Organic Sonochemistry, Plenum, New York (1998).

Trang 10





