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Synthesis of Cooling Agent 2-hydroxyethyl P-menthane-3-carboxylate
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Abstract: In this research, 2-hydroxyethyl p-menthane-3-carboxylate was synthesized and its sensory quality was evaluated. Sodium
carboxylate were obtained by reaction of menthyl formic acid and NaCOs. Then using pyridine as reaction medium, 2-hydroxyethyl
p-menthane-3-carboxy late was synthesized by nucleophilic substitution reaction of menthy | formic acid and 2-chloro-1-ethanol. The optimum
reaction conditions were as follows: n(3-methyl-4-oxooctanoic acid):n(2-chloro-1-ethanol) 1:1.5, n(3-methy -4-oxooctanoic acid):n(NaxCO»3)
1:1, n(3-methy I-4- oxooctanoic acid) : n(pyridine) 1:17, reaction time 4 h and reactiontemperature 100 ‘C, under which thetotal product yield
was 86.41%. The structure of theproduct was characterized by IR, *HNMR and M'S. Sensory evaluation showed that its cooling threshold value

was 1.4 pg/mL.

Key words: menthy | formic acid; ethy lene gly col; synthesis; coolingagent

CRRAE B ATIE . E Tolbe R Tl S540 R,
se— REZEMATER, CRONATHE A g s A
AR, el DR B B aA R
S5 T S B AT R0 11 ELAE i AR £ it b
At b T2 TV R, szt sk 1)H0 75 oK Z
RSN, LA A AR AL G R 7], B
ORISR, AR SN AREFT s B, (H -y
AR Z AN G G5 K TR B T JFA A v o,
NI S0 - YA E — Se AU )R BT, BRI A
BHME A TAEE A R LR — ELAE T 4R i Y
B A Wb BT AR P

VAT L FH R £ T BRIt A2 — Aot B A e AT A B
RUGERA, HIEmSURYE L BEAH 24 Byt s 4
A ABAH — A R A BT 7 ) & AR,
HA O ENERTEE N 2 —BR A =IE i R
RIS, X BRI E, BERIK. R S5l
WS EHER: 2012-12-09
TEHBEN: FRNIR(1975-), B, 1, T, MEREERERARSR

e AR RS AT T S B2 AL S i
251, EWNANF L2 S8 AT 1T el
AT FELA T 2 FP RN G 2B JUk), P i i Y R
5 NaoCOs ffih, MWEE I, G IEH RS —
WEle, JFIEH UBBRIEL, 5 R IR B R R B
P FE SR AR A

1 MRS

1.1 M5t

MEnE, AR, RigmRlZRA S FIARAR: &
LW, AR, RKETWEEREAML T 5T Na.COs,
AR, RETTCE AL TR HT; M dEH iR (H
(111, GC-MS |4t i = 98% ).

1.2 A5 E%

Heidolph MR 3001 24 Jji 4% , 45 [E , Heidolph
Instrument /A ]; Agilent GC6890-MS5973N #4 < AH {7
WAy, 3£, Agilent A &; Thermo Nicolet
Avatar370 BULTAMGEE A%, 3EE, Thermo Nicolet

772



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.4

/N Bruker Avance AMX-400 U KEfg R, [ ,
Bruker A#] .

1.3 3k R £ IR RS

ey A HOCH,CHLC [’i I
-

W, ), — -
Lt e0T L .
"""1.-"' ""‘-n OOH e ""‘-L.I 1oNa ']"-' COCCHUCH L OH
e '_.-J\. o

1 EERRZ BN ARIES
Fig.1 Synthetic routes for 2-hydroxyethyl
p-menthane-3-carboxylate
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Fig.1 Effect of mole ratio of reactants on yield of product
ACEEmkTEs OFR) 11 112 115 1:1.8
A% 64.65 77.84 86.41 87.36
[ 5 I T Ry 1.84 g (0.01 moD). NaCOs
1.50 g (0.015 mob). 7£4#7K 5 mL (0.05 mol) £l 20 mL
(0.17 mob Jo/KAtHE, SRy 100 C, #ii+k 4h,
O iy BRI BE /K L4y il 1:1.1:1.2, 1115,
1:1.8, EELKILAICR R, 4R NE 1. AL
A, BEER R AR, iR w iz sghn,
LT IR SR CORE R BB REE Y 18 I, 77

773

WAk 87.36%. [FIIT 45 R BoR: iEm AL RS &
CIEMEE/R N 1:1.5~1:1.8 B, USR8 e #4500 12
W% BT D= il BRI DA 8, IR L
7E 1:1.5 BER B BN G &
2.1.2 JRSER EERT SN G5 IR I R
R 2 REGRE XTSI
Fig.2 Effect of mole reaction time on yield of product
B EIC 60 80 100 120
HCE% 74.53 80.45 - 86.73 83.21
FE B3R E B SN2 T, R AR SR i A
PG5 RN 20 KILR NARARHE T S BCREAIS, 18
[l R 100 °C S N T B, o SR e, ik F
86.73%. i LRSS M FF, TRE T
HOWW SRR, Wi 7. B B E N
120 C,
2.1.3 [ NI JEDRS SN £ SR R Ml
BN AV PO L & p A )

Fig.3 Effect of reaction temperature on yield of product
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Fig.2 Effect of reaction temperature on product yield
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CH:CHp), 2.19~2.21 (m, 1H, B-H), 2.32~2.36(m, 1H,
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IR(o/lem™): 3449.0(-OH); 1733.0(-COO-); 1387.1,
1369.7(-CH(CHs)2); 2872.3(-CHs); MS(m/z): 228(M").
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p-menthane-3-carboxylate
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Table 4 The cooling effect evaluation of

p-menthane-3-carboxylate
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