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THONG BAO NGAN

NGHIEN cUU PHAN UNG OZON HOA CUA o-
PINEN, LIMONEN VA /SO- SAFROL

DénToa soan 11-2-2009
TRAN VAN SUNG, TRAN DUC QUAN, PHAM VAN LY VA TRAN VAN LOC
Vién Hod hoc, Vién Khoa hoc va Cong nghé Viét Nam

- DAT VAN BE

Trong hod hoc hitu co, phan ting ozon hoa
cac hydrocacbon khong no 1a mot phan tng kha
chon loc va ém diu. Trong nhiéu trudng hgp néd
duoc stt dung dé dinh vi n6i doi trong viéc xac
dinh cau tric hod hoc ctia cdc hop chat chua
biét.

San phdm cta phan ting ozon hod cdc hop
chat ¢ chita ndi doi thuong la cdc keto-andehit.
Trong mot s6 truong hop phan ting ozon hod cé
thé cho san pham 1a céc epoxit. Ddi véi cac hop
chét ¢6 chtra nhiéu ndi doi thi phan tng ozon
hod hau nhu xay ra & tat ca cac n6i doi. V6i cac
hop chét c6 chita n6i ba thi san pham ozon hoa
da phan 1a cac axit cacboxylic. Ngoai ra nguoi ta
con thu dugc cédc san pham la a-diketon hoic a-
ketoeste, day 1a nhitng san phdm c6 gia tri trong
cong nghiép huong liéu, hoac 1a cac hogp chat
trung gian quan trong trong cdc chuyén hod ho4
hoc ti€p theo d€ tao ra céc san phdm mdi c6 thé
dung trong cdc nganh cong nghiép y duoc, bao
Vvé cay trong.

Cho dén nay trong cdc nghién ctu chuyén
hod hod hoc & Viét Nam thi phuong phap ozon
hod van con it dugc st dung bdi vi phan ting
ozon hod xay ra ¢ diéu kién ngat ngheo, trang
thiét bi tuong d6i phiic tap, sin pham trung gian
clia phan tng ozon hod 1a cdc hop chat ozonid 1a
nhitng chét c6 kha nang gay nd cao.

Chiing to6i da ti€n hanh phan dng ozon hoa
cac hgp chat o-pinen (1) tich tir dau thong,
limonen (3) tdch tir tinh ddu chanh cam va iso-
safrol (5) (san phdm déng phan ho4 safrol tach
tr tinh dau xa xi).

Il - PHAN THUC NGHIEM

Phan ting ozon hoé duoc thuc hién trong hon

hop dung moi CH,Cl,/AcOH hoac CH,CL/
MeOH. Nguén ozon duoc cung cip bdi mdy
phét ozon "Ozonia CFS 1A" do hang Ozonia san
xudt. Hgp chat ozonid tao thanh dugc phan huy
bang dimetylsunfit. Sdn phdm cta phan tng
ozon hod dugc tinh ché bang phuong phap chung
cit phan doan dudi dp sudt thdp hodc phuong
phdp séc ky cot nhanh, chét hap phu Ia silica gel
hé dung moi 1a cyclohexan/etylaxetat. Phd hong
ngoai dugc do trén may FTIR Impact 410 cua
hiang Carl Zeiss Jena, phé NMR duoc do trén
mdy Bruker 500 MHz, phé khéi duoc do trén

may Finigan cia My.

SO <I>*

So d6 phan ting ozon héa a-pinen, limonen va
iso-safrol

Phan iing ozon hoa a-pinen

Hoa tan 50 g (0,37 mol) a-pinen trong 750
ml hén hop dung moi CH,CL,/AcOH (3:2 v/v).
Hoén hop phan tng dugc lam lanh t6i -16°C.
Dong khi ozon dugc dan vao phan tng véi toc
d6 sao cho nhiét d6 ctia phan ng khong vuot
qua -12°C. Phan tng ozon hod dién ra trong
khoang 1gid (xuat hién mau xanh ctia khi ozon
du). Cho thém vao hén hop phan tng 60 ml
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Me,S dé phan huy hgp chét ozonid, nang din
nhiét do phan tng tGi nhiét do phong. Hon hop
phan {ng duogc rira bang nudc dén moi trudong
trung tinh, lam khan bang Na,SO,, cét loai
CH,CI, va chung cat phan doan qua cot Vigoro
dudi ap sudt thap thu duogc 33,9 g (0,2 mol) chat
2.

2: d;: 99 - 100°C/3 mm Hg; np™ = 1,4628.
Hiéu suat 54%.

Phan tng ozon hod limonen dugc thuc hién
trong diéu kién tuong tu nhu & a-pinen. Tir 50 g
limonen da thu dugc 40,4 g (0,24 mol) chat 4.

4: d: 87 - 92°C/1 mm Hg; ny™* = 1,4605.
Hiéu suat 65%.

Phan Gng ozon hod iso-safrol duoc thuc hién
trong hon hop dung moi CH,Cl,/ MeOH & -60°C.
Cho san pham la heliotropin (6) v6i hiéu sudt
91% (tinh theo iso-safrol).

II - KET QUA VA THAO LUAN

Tir ngudn nguyén liéu 1a céc tinh dau chanh,
cam, tinh d4u thong va tinh diu x4 xi san cé
trong nudc, biang phuong phdp chung cat phan
doan qua coOt Vigoro dudi ap sudt thap, ching toi
da thu duoc a-pinen, limonen va iso-safrol (qua
budc dong phan hod va tinh ché lai) v6i do sach
> 97% lam nguyén liéu cho phan ting ozon hoa.

Phan tng ozon hod a-pinen (1) chi cho mot
san phdm chinh. Khao sat cau tric san pham thu
duoc bing phé hong ngoai, phé khéi va phd
cong hudng tir hat nhan 'H-NMR cho thay san
phdm ozon hod a-pinen la 3-axetyl-2,2-
dimetylcyclobutan axetaldehit (2). Trong qua
trinh tinh ché sdn phdm bang phuong phép sic
ky cot chat hap phu la silica gel, chat 2 khong
bén va ti€p tuc bi chuyén hod, do vay chiing toi

da stt dung phuong phdp chung cit phan doan
dudi 4p suét thap va thu duoc san pham ozon hoa
a-pinen véi hiéu sudt 54% [1 - 4].

Phan t& limonen c¢6 chtta hai n6i doi, vi vay
vé mat 1y thuyét thi tiy theo diéu kién tién hanh
ma phan tng ozon hod c6 thé xay ra & cd hai noi
doi hoac 6 tiing ndi déi mot. Khi thuc hién phan
ting ozon hod limonen trong hén hop dung moi
la diclometan/axit axetic ¢ nhiét do -15 °C,
ching t6i da chi thu dugc san phdm ozon hod néi
doi trong vong cua limonen. Viéc tinh ch€ san
phdm ciing duoc thuc hién bing phuwong phdp
chung cét phan doan duéi dp suat thap do san
phdm ozon hod limonen ciing kém bén. Cic dit
liéu phd thu duoc cho phép khang dinh sdn phim
ozon hod limonen la 4-metyl-3-(3-oxobutyl)
pent-4-enal (4).

T iso-safrol chiung t6i da thu dugc
heliotropin dang tinh thé véi hiéu suét trén 90%
cao hon nhiéu so vé6i phuong phdp oxy hod truc
ti€p bang K,Cr,0,. Heliotropin 12 mot chat quan
trong trong nganh huong liéu vd my pham, n6 c6
tac dung tao mui ngot va dinh huong tot.
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