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Toém tat

Para-menthan-3,8-diol (PMD) 14 hoat chit c6 kha niang xua dudi mudi véi hiéu qua cao di duoc
chimg minh, tuy nhién van chua phé bién ¢ Viét Nam. Viéc nghién ctru tong hop PMD tai Viét
Nam gép phan phat trién san pham chira PMD, da dang hoa san pham trén thi truong va gop

phan ngin chan su 1ay lan cac bénh truyén nhidm tir mudi. Ap dung téng hop PMD theo co ché
phan tng Prins thay déi cac diéu kién tdng hop bao gdm luong acid sir dung, nong do acid sir
dung, nhiét d, thoi gian phan tng va chon diéu kién t6i wu tong hop PMD. Két qua da tong hop
va tinh ché para-menthan-3,8-diol trong diéu kién & Viét Nam (hiéu suat khoang 61%) véi cac

thong sb ti wu duoc dé xuat bao gdm nhiét do phan tng ¢ 50°C, ndng d6 acid sulfuric 0,25%,
lugng dung dich acid / lugng citronellal = 40 / 1 va thuc hién trong khoang thoi gian 6 gio.
Dodng thoi nghién ctru ciing tach duge 2 ddng phan cis va trans PMD bang phuong phap sac ki
cot va dugce xac dinh cdu tric bang phd hdng ngoai (IR) va cong hudng tir hat nhan (NMR).
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1 Pat van dé

Mubi 14 trung gian truyén nhiéu bénh nguy hiém nhu sét rét
hay sét xuat huyét. Theo théng ké nam 2016 tai Viét Nam,
mudi 1a tac nhan lay truyén bénh sét rét va tap trung chi
yéu ¢ cac tinh mién Nam va mién Trung véi dinh diém theo
mua vao thang 12 dén thang 2, gay anh huéng I6n dén stc
khoe nguoi dan [1]. Bénh st xuat huyét Dengue, chu yéu
gdy ra boi loai mudi Aedes aegypti véi ti 1€ tir vong 0,8% va
tinh hinh bénh s& ning hon & ngudi gia hay & ngudi méic
bénh di kem [2].

Mot trong nhirng bién phap hiéu qua dé ngin chin cac
bénh Iy truyén tir mudi 1a ngin khong cho mudi dét. Hoat
chét p-menthan-3,8-diol (PMD) 1a mét trong nhiing chét
gilip ngin ngilra con tring can hiéu qua va da dugc cong
nhan bgi CDC Mi [3]. PMD di dugc tong hop va tinh ché
boi Yuasa va cong su v6i diéu kién tinh ché khic nghiét ¢
-50°C, li tam thu dugc san phim véi hiéu suit khoang
80% [4].

O Viét Nam hién nay, san pham chira hoat chit PMD van
chwa phé bién. Viéc nghién ctu tong hop PMD tai Viét
Nam g6p phan phat trién san pham chira PMD, da dang hoa
san pham trén thi trudng va gép phan ngin chin sy lay lan
cac bénh truyén nhiém tir mudi.
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Hinh 1 Co ché Prins cho tdng hop PMD tur citronellal [5]

2 Vit liéu va phuong phap

2.1 Vit liéu va trang thiét bi nghién ctu

(+) - Citronellal (Sigma-Aldrich); acid sulfuric, n-hexan,
natri sulfat, ethyl acetat, natri bicarbonat (Xilong, Trung
Quéc); silicagel 60 (Merck).

May do diém chay Stuart, may do phd IR IRAffinity-1S hang
Shimadzu, mady do NMR BRUKER AcvanceNEO 400MHz.
2.2 Phuong phap nghién ctu

2.2.1 Tong hop PMD

Ap dung téng hop PMD theo co ché phan wng Prins (Hinh
1): can dung dich acid sulfuric cho vao binh ciu 100 mL,
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diéu chinh nhiét d6 mong mudn. Cho tir tir 1,00 g (£)-
citronellal va khudy. Sau thoi gian phan @ng, dung dich thu
duge duge trung hoa bang dung dich NaHCO34%. Lép dau
dugc chiét véi n-hexan (10 mL x 2 1an). Pha dau duoc loai
dung méi bang ¢6 quay. Thém 5 mL n-hexan, lam lanh &
-20°C trong 48 gio va thu két tinh. Két tinh dwoc séc ki cot
V6i hé dung moi n-hexan: ethyl acetat dé thu lay san pham
tinh khiét.

Phat hién vét trén sic ki 16p mong bang thudc thar vanilin
sulfat, sdy ¢ nhiét do 100°C - 110°C trong khoang 5 phit.
Nghién ciru thay ddi cac diéu kién tong hop bao gém lugng
acid sir dung, ndéng d¢ acid sir dung, nhiét do, thoi gian
phan tmg va chon diéu kién tdi uu tong hop PMD.

2.2.2 Xéc dinh dic diém va cdu trac san pham

San pham thu dugc duge danh gia cam quan va xac dinh
nhiét d6 nong chay.

Xac dinh cau tric théng qua phd IR, phé *H-NMR va
BC-NMR.

3 Két qua va thao luan

3.1 Téng hop, tinh ché, x4c dinh i tinh va ciu trac PMD
Nghién ciru thyc hién téng hop PMD va da thu dwoc két
tinh tir n-hexan. Két tinh chi cho 2 vét trén ban mong sic ki.
Nghién ctru hé dung méi sic ki cot dé tach riéng 2 vét.

Bang 1 Khéo sat ti 1é dung moi séc ki cot

* *

Ti 1€ n-hexan:ethyl acetat R R
8:1 0,05 0,03
7:1 0,06 0,03
6,6:1 0,09 0,05
5:1 0,21 0,13
4:1 0,27 0,17
36:1 0,35 0,24

* Ry : hé sb di chuyén cua vét trén va Ry, : hé s6 di chuyén
cua vét dudi.

Dua trén két qua khao sat chon hé dung méi n-hexan:ethyl
acetat (4:1) dé thuc hién sac ki cot vi AR¢ I6n nhat (khoang
0,1) va d6 dich chuyén khong qua 16n.

Diéu kién sic ki cot: lugng miu chay 0,30 g, lwong
silicagel 60 1a 30,00 g, hé dung moi n-hexan : ethyl acetat
(4:1) va cot sac ki 40 cm x 2 cm.

Két qua sic ki cot thu duoc 0,1919 g phan doan 1 (ra
trude) va 0,0401 g phan doan 2 (ra sau). Ca 2 phan doan
dugce danh gia so bo do tinh khiét bang sic ki I6p mong
v6i 3 hé dung méi khac nhau cho 1 vét véi 3 hé s R khac
nhau (Hinh 2).

Hai phan doan dugc xac dinh li tinh, do phd IR, pho NMR
va duge xac dinh céu trac: phan doan 1 13 cis-PMD va phan
doan 2 1a trans-PMD.

(a) | A0 L_(c)

Hinh 2 Két qua séc ki l6p mong 2 phan doan thu dwoc
(2) hé n-hexan:ethyl acetat = 3:1; (b) hé n-hexan:cloroform
=1:1; (c) hé cloroform:ethanol = 10:1
(phan doan 1 bén trai va phan doan 2 bén phai)

DPdong phan 3,4-cis-PMD: két tinh mau tring hoic khong
mau, khong mui hodc ¢6 mui thom nhe, tan trong ethanol,
n-hexan, it tan trong nuwdc; nhiét d6 nong chay 81°C: IR (cm
Y): 3219, 2941, 2910, 2866, 2841, 1279, 1250, 1213; 'H-
NMR (400 MHz, cloroform-d) 6 4,44 — 4,38 (m, 1H), 2,81
(s, 2H), 1,88 — 1,75 (m, 3H), 1,75 — 1,65 (m, 2H), 1,36 (s,
3H), 1,22 (s, 3H), 1,20 — 1,13 (m, 1H), 1,11 — 1,01 (m, 1H),
0,99 — 0,89 (m, 1H), 0,88 (d, J = 6,2 Hz, 3H); *C-NMR (100
MHz, cloroform-d) & 73,29; 68,08; 48,33; 42,53; 34,87,
28,91; 28,86; 25,62; 22,21; 20,26 (két qua phd phu hop Véi
két qua da cong bd ciia Yuasa va cong sy [5]).

Pong phan 3,4-trans-PMD: két tinh mau tring hodc khong
mau, khong mui hodc c¢6 mui thom nhe, tan trong ethanol,
n-hexan, it tan trong nudc; nhiét do nong chay 58°C; IR
(cm™): 3260, 2967, 2951, 2922, 2855, 1224; 'H NMR (400
MHz, cloroform-d) & 3,78 — 3,67 (m, 1H), 3,05 — 2,93 (m,
2H), 1,98 — 1,89 (m, 1H), 1,74 — 1,60 (m, 2H), 1,52 — 1,37
(m, 2H), 1,23 (s, 6H), 1,10 — 1,00 (m, 1H), 0,99 — 0,94 (m,
1H), 0,92 (d, J = 6,6 Hz, 3H), 0,91 — 0,85 (m, 1H); *C NMR
(100 MHz, cloroform-d) & 75,09, 72,93, 53,49, 44,68, 34,57,
31,37, 30,17, 27,13, 23,76, 21,99 (két qua phd phu hop Vi
két qua da cong bd cia Yuasa va cong su [5]).

Vay két tinh tir n-hexan thu dugc chinh 1a hén hgp dong
phan cis/trans-PMD

3.2. Khao sat qui trinh tong hop PMD

Tong hop PMD véi qui mé 1,00 g citronellal véi cac yéu to
dugc dua vao khao sat bao gdm lugng dung dich acid
sulfuric (10,00 g va 40,00 g), ndng d6 acid (0,005% va
0,25%, kl/kl), nhiét do phan ting (50°C va 90°C), thoi gian
phan tng (2 gio va 6 gio). Cac gia tri cao hon dugc goi
chung 14 mirc cao va cc gia tri thdp hon dugc goi 1a muc
thap trong cac khao sat cia nghién ctu. Két qua khao sat
dugc trinh bay trong Bang 2.
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Bang 2 Két qua khao sat cc yéu té anh huong 1én tong hop PMD
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STT | Nong d9 H,SO, | Nhi¢t dd | Thoi gian | Lwong acid | Lwong citronellal | Lwong két tinh | Hi¢u suat
(%) °C) (gi0) (9) C)] C)] (%)
1 0,005 90 2 10,00 1,0060 0,0794 7,07
2 0,005 50 2 40,00 0,9955 0,2203 19,81
3 0,250 50 6 40,00 0,9971 0,4188 37,61
4 0,005 50 6 10,00 1,0080 0,2278 20,24
5 0,005 90 6 40,00 1,0020 0,5224 46,67
6 0,250 90 2 40,00 1,0000 0,2498 22,36
7 0,250 50 2 10,00 0,9950 0,6863 61,75
8 0,250 90 6 10,00 0,9960 0,1849 16,62

Nham danh gia sy anh huong manh hay yéu caa cac yéu th
khao sat, biéu dd Pareto dugc xay dung dua trén két qua thu
duoc (Hinh 3).

V6i két qua thu duoc cho thdy anh huéng cua nhiét do va
ndng d6 acid 1én hiéu suat tong hop 1a nhiéu nhat. Nhiét do
ti 1¢ nghich con ndng d¢ acid ti 1¢ thuan véi higu suat tong
hop, tirc trong diéu kién khao sat thi nhiét d6 & muc thap
(50°C) va ndng do acid & muc cao (0,25%) cho két qua tét
hon, diéu nay c6 thé dugc giai thich 1a do & nhiét d¢ cao,
cac san pham phu (isopulegol va tap acetal) dé tao thanh
hon con & ndng dd acid qua lodng thi mirc do tic dong cua
H" 1én nhém carbonyl ctia citronellal khong cao.

Panh gia vé lugng acid va thoi gian phan ung, khi ting
luong acid sir dung va thoi gian phan éng thi higu suat ting,
diéu nay duoc giai thich 1a do phan tng tong hop PMD dién
ra theo 2 pha, néu luong acid nhiédu va ciing mirc d6 khudy
tron thi kha niang tiép xtic giita pha dau va pha nudc dé
dang hon lam tang hiéu sut. Vé thoi gian phan ung, néu
thoi gian qua ngin thi nguyén liéu s& con 1am hiéu suét téng
hop khong cao. Két qua phan tich cho thiy thi nghiém 7
cho két qua tét nhét, diéu kién thuc hién & nhiét d6 50°C,
ndng do acid sulfuric 0,25%, luong dung dich acid: lwong
citronellal (40:1) va thuc hién trong khoang thoi gian 6 gio
thu duoc hiéu suat khoang 61%.

Mdrc G anh hwdng

Chiéu hudng tac ding
Nghich
Thudn

Yéu t6 anh hwéng dén higu suét tdng hgp PMD

Hinh 3 Biéu d6 Pareto thé hién mirc d6 anh hudng cua cac yéu té khao sat 1én hiéu suét téng hop PMD.
(temp: nhiér dg phan iing, C-acid: néng d¢ acid sulfuric, m-acid: khai lirong acid sulfuric, time: thei gian thyc hién phan iing)
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4 Két luan 1én higu suat tong hop, tir d6 xac dinh diéu kién tong hop dé

. L . L , thu duoc hiéu suét cao.
Nghién ctru da thyc hién tong hegp, tinh khiét va xac dinh

céu traic PMD véi 2 dang dong phan cis-PMD va trans-
PMD dua trén diéu kién hién c6 & Viét Nam. Nghién ctu
cling da phan tich anh huong cua cac diéu kién phan tng
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Synthesis of para-menthane-3,8-diol from citronellal through Prins mechanism

Phat Tan Phan, Thuy Thi Thanh Phan”
Falcuty of Pharmacy, Nguyen Tat Thanh University
“pttthuy@ntt.edu.vn

Abstract Para-menthan-3,8-diol (PMD) is a proven, highly effective mosquito repellent, but not yet popular in Vietnam.
Synthesis of PMD contributes to the developement and the diversity of the products contain PMD in Vietnam. Moreover,
these products also help to prevent the spread of the infectious diseases by mosquitoes. The study synthesized and purified
para-menthan-3,8-diol from citronellal through Prins mechanism in Vietnamese conditions (H ~ 61%) with recommended
optimal parameters including reaction temperature at 50°C, 0.25% sulfuric acid, the ratio of acid solution and citronellal (40:
1) and reaction time about 6 hours. Both of cis and trans PMD isomers were separated by column chromatoghraphy and
identified structures by infra — red (IR) and NMR spectrometry.

Keywords para-Menthan-3,8-diol, citronellal, Prins
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