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TOM TAT: Hidroxicitronelal duoc diéu ché tir citronelal qua hai giai doan dudi sw hoat héa
ciia thanh siéu dm. Cdc yéu 16 dnh huomg dén phdn vmg dwgc nghién ciru khdo sat dé t6i wu hoa
diéu kién phan vmg. Nghién ciru cho thdy yéu 18 nhiét d¢ dong vai tré rdt quan trong. O diéu kién ti
wu, quy trinh diéu ché dat hiéu sudt 91% cho san pham c6 dg tinh khiét cao (97%, GC). Co cdu san
phdm duge xdc dinh bing phé NMR.

1. GIOI THIEU

Hidroxicitronelal (1)la m&t hop chit diing trong cong nghiép huong li¢u 1am nuéce hoa
hodic cdc san phdm c6 mui."! Hop chét nay c6 thé tim théy trong tinh dau véi ham luong
7.9-14.5%" nhung phan 16n né dugc tdng hop tir citronelal (2). Nhiéu quy trinh nghién ctu
diéu ché 1 qua 2 giai doan dad dugc thyc hién. Su khéc nhau giita cac quy trinh diéu ché
chinh 12 su khac nhau ciia cac hop chét trung gian.

Véi trung gian 1a hop chat cong bisulfit, tao thanh tir phan (ng cua citronelal véi dung
dich bisulfit natrium, c4c tic gia Nigam," Cherkaev" thuc hién diéu ché 1 véi hiéu sut 50-
65%. Gtadeff va Bertrand"' didu ché 1 qua trung gian diacetil acetal v&i tic nhén bao vé
anhidrid acetic cho hiéu sudt 60-76%. Nhiéu téc gia diéu ché 1 qua trung gian céc hop chit
céng amin v&i hiéu suit kha cao 60-84%."" Cac tac nhin amin sir dung c6 thé 1a amin béc
mot, bac hai ho#c dietanolamin. Gan day, hidroxicitronelal dugc diéu ché tir citronelal qua
trung gian la hop chét cong oxazolidin v&i sy hién dién cua xuc tac chuyén pha."" Sau khi
t6i wu héa, d6 chuyén hoa cua san phdm 1a 91.7%, hiéu suét diéu ché dat 75-78%. Chiing toi
da sir dung siéu am™ dé diéu ché 1 qua trung gian hop chit cong bisulfit va oxazolidin , tuy
nhién, san phdm chua dat dd tinh khiét cao.”

Trong bdo céo ndy, ching tdi tiép tuc nghién ciu hoan thién quy trinh didu ché
hidroxicitronelal v&i su hd tro ciia thanh siéu am (ultrasonic probe, mét dang thiét bi phét
siéu 4m) sao cho san phdm thu dugc ¢6 do tinh khiét cao, trong d6 yéu t6 nhiét do trong
phan tmg hidrat héa duge khao st rét ky. San phim sau khi didu ché duoc tinh khiét héa va
xéc dinh cAu tric bing phé NMR. Quy trinh diéu ché dugc biéu dién trong So dd 1.

So db 1: Quy trinh diéu ché hidroxicitronelal (1)
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2. THUC NGHIEM

Héa chét sir dung tir Aldrich hodc Merck, dung méi ctia Labscan. Thanh siéu 4m Sonics
VC130DB hogc Sonics GE130 dugc sit dung. Thiét bi nay wu diém hon bdn siéu 4m 1a c6
thé thuc hién cc phan g & nhiét do thép. Phéd NMR 'H va C dugc ghi trong dung moi
CDCl; véi ni chuan 1a TMS & tan s6 300 MHz va 75 MHz tuong tng, trén méy Varian
Mercury 300 NMR Spectrometer. Sic ky khi trén mdy Shimadzu GC-17A, séc ky khi ghép
khoi phé trén may GG-MS Hewlett Packard 5890 Series II véi diu do MS Hewlett Packard
5791A (cdt: RTX-5MS, 30 m, 0.25 mm, 0.25 pm).

Diéu ché hidroxicitronelal: Cho citronelal (5 g) tdc dung v&i tdc nhan bao vé theo
lugng khao sat thu duoc hop chét cong. Thém dung dich H,SO, 80% (10 g) vao hop chit
cong & nhiét do thap [nuéc da (5 °°), hodc hdn hop nude dé va mudi (0 °C) hodc hén hop
clia nuée da, mudi va NHyCl (-10 °°)] rdi tién hanh phan émg. Sau khi phéan g xong, trung
hoa sén phdm bang dung dich NaOH 50% (12 g), sau d6 bing dung dich NaHCO; bio hoa,
trich san phim béng dietil eter (3 x 20 mL), va lam khan bﬁng Na;S0j4. Dung mai nay.duoc
thu hdi qua h¢ théng may c6 quay thu duoc sin phim mong mudn. San phim thé dugc tinh
ché bang séc ky cot (silica gel, dung méi giai ly: 5-25% acetat etil trong n-hexan) thu duge
3-06 g hidroxicitronelal. D§ tinh khiét ciia san phdm dugc kiém tra bing GC-MS (99%) va
xac dinh co cdu bing phd NMR.

3. KET QUA VA BIEN LUAN

_Céc hop chit cong bisulfit 3a, imin 3b va oxazolidin 3¢ duoc didu ché bing cach cho
chat nén citronelal (2) phan (g véi bisulfit natrium, n-propilamin va dietanolamin tuong
Ung dudi sy hoat héa cua thanh siéu 4m. Két qua ti wu cia m3i phan tng dugc ghi trong
Bang 1.

Bing 1. Hiéu sut t6i wu diéu ché hop chit cong 3*

STT San pham 3 Ti 1¢ mola Thai gian (phiit) Hiéu suit 3 (%)
1 Bisulfit 3a 10:20 2 93
2 Imin 3b 10:15 2 94
3 Oxazolidin 3¢ 10:11 2 97

*T' & mol giira 2 va téc chit bao vé. Bisulfit natrium sir dung & dang dung dich bdo hoa.

Céc hop chat cong trung gian duogc didu ché v6i hiéu suét kha cao trong thoi gian ngén.
Tir cac hgp chit cong ndy, ching tbi tién hanh hidrat héa va thuy giai thu duoc
hidroxicitronelal. Két qua dugc ghi trong Bang 2.

Biing 2. Higu suét hidrat héa va thiy giai tao hidroxicitronelal bing siéu am

STT | Hop chét cdng trung Thoi gian Nhiét do Hiéu suat 4
__gian3 (phit) phan (mg (°%) (%)
1 Bisulfit 3a 2 0-10 80
2 Bisulfit 3a 4 0-10 92
3 Bisulfit 3a 6 0-10 90
4 Imin 3b 1 0-10 71
5 Imin 3b 2 0-10 92
6 Imin 3b 3 0-10 82
7 Oxazolidin 3¢ 1 0 82
8 Oxazolidin 3¢ 2 0 91
9 Oxazolidin 3¢ 3 0 90
10 Oxazolidin 3¢ 2 20 (to phong) 85
11 Oxazolidin 3¢ 2 5 90
12 Oxazolidin 3¢ 2 -10 94
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Phan g hidrat hoa thyc hién véi xac tac H,S04 80%.

Trong nhiing nghién ctu trude day'®, chung toi thyc hién phan (mg theo tai liéu tham
khao gitr nhiét do phan ting thap hon 10 ‘o , chi thay dbi phuong phap khuay tir bing siéu
4m. Két qua trong Bang 2 cho thiy hop chat 1 duogc dleu ché véi hiéu suat cao dudi su hoat
héa ctia thanh siéu am. Gan ddy, ching tbi nhén thdy ring, d tinh khiét cia san phdm phu
thudc rat nhiéu vao nhiét d§ phan tng. Khi tiép tuc khao st anh hudéng cia nhiét do dén
phan tng nay, hi¢u sudt didu ché ciing nhu do sach cia san pham thay dbi dang ké. Hop
chét trung glan oxazolidin 3¢ dugc chon dé khao sét vi hiéu suét diéu ché trung gian nay
cao, do tinh khiét cao. O diéu kién ti wu, khi hidrat héa trung gian oxazolidin & nhiét do
thép (-10 °©) trong thoi gian 2 phit dudi sy chiéu xa siéu 4m, hiéu suét phan ng dat 94%
cho hidroxicitronelal thé ¢6 dg tinh khiét cao (97% GC). Nhu véy, hiéu suat toan phan cla
ca quy trinh diu ché 12 91%. San phim thd nay d& dang duoc tinh ché sau d6 bang sic ky
cdt (silica gel, 5-25% acetat etil trong n-hexan) thu dugc hidroxicitronelal tinh khiét (>99%
GC).

4. KET LUAN
Nghién clu cua ching t6i cho thay rang hidroxicitronelal cd thé duogc diéu ché tir
citronelal qua hai giai doan véi hiéu suét cao, trong mot thoi gian ngin dudi sy hoat hda cia

thanh siéu am. Nhiét d6 phan ung cang thip (thich hop & -10 °%y thi d6 tinh khiét cua san
phdm cang cao va d& dang tinh ché.

S6 liéu phd ciia hidroxicitronelal:

'H NMR (300 MHz) (CDCls) & (ppm): 9.76 (t, J = 2.4, 1H), 2.38-2.46 (dd, J = 6.0; 2.1,
1H), 2.20-2.29 (dd, J = 7.8; 2.7, 1H), 2.02-2.16 (m, 2H), 1.24-1.48 (m, 6H), 1.21 (s,
6H), 0.98 (d, J = 6.6, 3H). 1°C NMR (75 MHz) & (ppm): 19.9, 21.7, 28.1, 29.2, 29.3,

37.3, 43.8, 51.0, 70.9, 203.1., MS (m/e): 157, 139, 129, 121, 114, 96, 81, 71, 59(100),
43.

PREPARATION OF HYDROYCITRONELAL FROM CITRONELAL
UNDER ULTRASOUND IRRADATION

Doan Ngoc Nhuan, Le Ngoc Thach
University of Natural Siences, VNU-HCM

ABSTRACT: The preparation of hydroxycitronellal from citronellal under ultrasound
irradiation (by using ultrasonic probe) has been studied. The effect of temperature is the most
important factor to the reaction. Under the optimum conditions, the product obtained in high purity
(97%, GC) and the yield reached 91%. The structure of the product was determined by NMR.
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