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TOM TAT: Hidroxicitronelal dwgc diéu ché tir citronelal qua hai giai dogn duwdi sy hoat hoa
cia thanh siéu am. Cdc yéu té dnh hwong dén phan vmg dwoc nghién cieu khdo st dé toi wu hoa
diéu kién phan ung. Nghién ciru cho thdy yéu té nhiét do déng vai tro rat quan trong. O diéu kién 16i
uu, quy trinh diéu ché dat hiéu sudt 91% cho san pham c6 dé tinh khiét cao (97%, GC). Co cdu san
phédm dwgc xdc dinh bang phé NMR.

1. GIOI THIEU

Hidroxicitronelal (1)1a mot hop chat dung trong cong nghiép huong li¢u lam nudc hoa
hodc cc san phdm c6 mui."" Hop chat nay cé thé tim thay trong tinh dau voi ham luong
7.9-14.5%" nhung phéan 16n n6 dugc tdng hop tir citronelal (2). Nhiéu quy trinh nghién ctru
diéu ché 1 qua 2 giai doan da dugc thuc hién. Sy khac nhau giita cac quy trinh diéu ché
chinh 14 sy khac nhau cia 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, cac tac gia Nigam," Cherkaev" thyc hién diéu ché 1 v6i hiéu suét 50-
65%. Gtadeff va Bertrand" diéu ché 1 qua trung gian diacetil acetal v6i tic nhan bao vé
anhidrid acetic cho hiéu sudt 60-76%. Nhiéu tac gia diéu ché 1 qua trung gian cac hop chét
cong amin voi hi¢u suit kha cao 60-84%.""" Cac tac nhan amin st dung co thé 12 amin bac
mdt, bac hai hodc dietanolamin. Gan ddy, hidroxicitronelal duoc didu ché tir citronelal qua
trung gian 1a hop chat cong oxazolidin véi sy hién dién clia xuc tac chuyén pha. Vil Sau khi
t6i wu hoa, do chuyen hoa ciia san pham 1a 91.7%, hiéu suit didu ché dat 75-78%. Chung toi
da sir dung siéu am™ dé diéu ché 1 qua trung gian hop chat cong bisulfit va oxazolidin , tuy
nhién, san phém chua dat d6 tinh khiét cao.*

Trong bao cdo nay, ching toi tiép tuc nghién ctru hoan thién quy trinh diéu ché
hidroxicitronelal véi sy hd tro ctia thanh siéu am (ultrasonic probe, mot dang thiét bi phat
siéu 4m) sao cho san pham thu dugc c6 do tinh khiét cao, trong do yéu t6 nhiét do trong
phan tng hidrat hoa dugc khao sat rit ky. San pham sau khi diéu ché dugc tinh khiét hoa va
xéc dinh céu trac bang phd NMR. Quy trinh diéu ché dugc biéu dién trong So dd 1.

So d6 1: Quy trinh diéu ché hidroxicitronelal (1)
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2. THUC NGHIEM

Hoba chét st dung tir Aldrich hoac Merck, dung méi cua Labscan. Thanh si€u am Sonics
VC130DB hoic Sonics GE130 duoc st dung. Thiét bi nay wu diém hon bon siéu 4m 1a cd
thé thuc hién cac phan (mg ¢ nhiét d thap. Phd NMR 'H va °C dugc ghi trong dung méi
CDCl; véi ndi chuin 1a TMS & tan s6 300 MHz va 75 MHz tuong tmg, trén may Varian
Mercury 300 NMR Spectrometer. Sic ky khi trén may Shimadzu GC-17A, sic ky khi ghép
khdi pho trén may GG-MS Hewlett Packard 5890 Series II véi dau do MS Hewlett Packard
5791A (cot: RTX-5MS, 30 m, 0.25 mm, 0.25 um).

Pi¢u ché hidroxicitronelal: Cho citronelal (5 g) tac dung véi tic nhan bao vé theo
luong khao sat thu duoc hop chat cong. Thém dung dich H,SO4 80% (10 g) vao hop chat
cong ¢ nhiét do thap [nude da (5 °°), hodc hdn hop nude da va mudi (0 °°) hodc hdn hop
cta nude da, mudi va NH4Cl1 (-10 °9)] rdi tién hanh phan tmg. Sau khi phan tng xong, trung
hoa san phém béng dung dich NaOH 50% (12 g), sau d6 béng dung dich NaHCO; bao hoa,
trich san pham bang dietil eter (3 x 20 mL), va lam khan bang Na,SO;4. Dung mdi nay dugc
thu hoi qua hé théng may c6 quay thu dwgc san pham mong mudn. San phim thé duogc tinh
ché bang sic ky cot (silica gel, dung méi giai ly: 5-25% acetat etil trong n-hexan) thu dugc
5.06 g hidroxicitronelal. D tinh khiét ctia san phdm duoc kiém tra bang GC-MS (99%) va
xéc dinh co cdu bang phé NMR.

3. KET QUA VA BIEN LUAN

Cac hop chat cong bisulfit 3a, imin 3b va oxazolidin 3¢ dugc diéu ché bang cach cho
chat nén citronelal (2) phan ung véi bisulfit natrium, n-propilamin va dietanolamin twong
g dudi sy hoat héa cua thanh siéu 4m. Két qua t6i wu ciia mdi phan ng dugc ghi trong
Bang 1.

Bang 1. Hiéu sut toi vu diéu ché hop chét cong 3*

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

4Tl 18 mol giita 2 va tac chit bao vé. Bisulfit natrium st dung & dang dung dich béo hoa.

Céc hop chat ‘cong trung gian dugc diéu che v6i hiéu sudt khé cao trong thoi gian ngén.
Tir cac hop chét cong ndy, ching toi tién hanh hidrat hoa va thuy giai thu duoc
hidroxicitronelal. Két qua duoc ghi trong Bang 2.

Bang 2. Hiéu suat hidrat hoa va thuy giai tao hidroxicitronelal bang siéu 4m

STT | Hop chat cong trung Thoi gian Nhiét do Hiéu suat 4
gian 3 (phut) phan img (°°) (%)
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 thye hién véi xuc tac H,SO4 80%.

Trong nhitng nghién ctru trudc day'’, chung toi thuc hién phan ung theo tai li€u tham
khao gitr nhiét d6 phan tng thép hon 10 °, chi thay dbi phuong phap khuay tir bang siéu
am. Két qua trong Bang 2 cho thay hop chat 1 duoc dleu ché voi hiéu suat cao dudi sy hoat
hoa ctia thanh siéu am. Gan day, chiing toi nhan thiy rang, d6 tinh khiét ciia san pham phu
thudc rat nhiéu vao nhi¢t d6 phan Gmg. Khi tiép tuc khao sat anh huong cua nhiét d6 dén
phan ung nay, hi¢u suat diéu ché cling nhu do sach cta san pham thay d6i dang ké. Hop
chat trung gian oxazolidin 3¢ dugc chon dé khao sat vi hiéu suat diéu ché trung gian nay
cao, do tinh khiét cao. O diéu kién t6i vu, khi hidrat héa trung gian oxazolidin ¢ nhiét do
thép (-10 °°) trong thoi gian 2 phat dudi sy chiéu xa siéu am, hiéu suét phan ung dat 94%
cho hidroxicitronelal thd c6 d tinh khiét cao (97% GC). Nhu vay, hiéu sudt toan phan cua
ca quy trinh diéu ché 1a 91%. San pham tho nay dé& dang duoc tinh ché sau d6 bang sic ky
cOt (silica gel, 5-25% acetat etil trong n-hexan) thu dugc hidroxicitronelal tinh khiét (>99%
GC).

4. KET LUAN

Nghién ciru cia chung to6i cho thay rang hidroxicitronelal cd thé duoc diéu ché tir
citronelal qua hai giai doan vé6i hiéu suét cao, trong mot thoi glan ngin dudi su hoat hoa cua
thanh si€u 4m. Nhiét d6 phan ng cang thp (thich hop & -10 °°) thi d6 tinh khiét cia san
pham cang cao va dé dang tinh ché.

S6 liéu phé ciia hidroxicitronelal:

'H NMR (300 MHz) (CDCl3) & (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). °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.

TAI LIEU THAM KHAO

[1]. Hiraoka S., Powder perfume compositions containing glittering pigments, Japanese
Patent JP 2004143059 A2, Application: JP 2002-307946, Abstract (2004)

[2]. Van Walsum A., Ruizendaal J-W Z., Boden R. M., Crossman A. J., White M. J. R,,
Single-phase aqueous surfactant-free nontoxic air freshening composition, U.S.
Patent US 6506723 B1, Application: US 2000-630731, Abstract (2003).

Trang 81



Science & Technology Development, Vol 9, No.9- 2006

[3].

[4].

[10].
[11].

[12].

[13].
[14].

Narula A. P. S., Arruda E., Koestler J. J., Molner E. A., Allyl ether for perfume
compositions, U.S. Patent US 6340666 B1, Application: US 2000-655754,
Abstract (2002)

Rastogi S. C., Heydorn S., Johansen J. D., Basketter D. A., Fragrance chemicals in
domestic and occupational products, Contact Dermatitis 45(4), 221-225, Abstract,
(2001)

. Gercikovs 1., Frolova M., Perfume formulation, Latvia Patent LV 11480 B,

Application: LV 95-15, Abstract (1996).

. Bauer K., Garbe D., Sukburg H., Common Fragrance and Flavor Materials, VCH,

Weinheim, 32-33 (1990).

. Rafique M.; Chaudhary F. M., Pakistan Journal of Scientific and Industrial

Research 39(1-4), Abstract, 83-84 (1996).

. Nigam M. C.; Akhila A.; Sen T.; Siddiqui M. S., Indian Perfumer 29(1-2), Abstract,

57-60 (1985).

. Cherkaev V. G.; Bag A. A.; Prepelkina S. A., Dushistykh Veshchestv (2), Abstract,

35-42 (1954).
Gtadeff P., Bertrand C., Chemical Abstract 78, 43768, 43769k (1973).

Ishino R.; Kumanotani J., J. Org. Chem. 39(1), 108-11 (1974). Xiao J., Qin H.,
Huang J., Guangxi Shifan Daxue Xuebao, Ziran Kexueban 9(2), Abstract, 46-51
(1991).

Shou-lian Lai, Jingxi Huagong 16 (Zengkan, Proceedings for '99 China's
Symposium on Technology Development and Application of Perfume and Essence),
Abstract, 366-368 (1999).

Luche J. L., Synthetic Organic Sonochemistry, Plenum Press, NewYork (1998).

L. N. Thach, D. N. Nhuan, T. H. Anh, C. N. Anh, b. Q. Hién, N. H. Du, Hgi nghi
Khoa hoc va Cong nghé Hoa Hitu co Toan quoc lan 2, Ha Noi, 377-381 (2001). b.
N. Nhuén, Ludn van thac si, Truong Pai Hoc Khoa Hoc Tu Nhién, PHQG TpHCM,
43-48 (2001).

Trang 82



