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Abstract: Menthyl chlorine was synthesized by chlorinated reaction of L-menthol and Lucas reagent, then reacted with magnesium.

M enthane-3-carboxy lic acid was synthesized by the Grignard reagent of Menthyl Chlorinum and CO2. And then menthy| carboxyly chloride
was obtained by thiony| chloride. Finally, N-ethyl-menthy |-3- carboxamide(a), acetic acid(N-ethyl- menthy| -3-carboxamide) ethyl(b), N-tert-
butyl-menthy I-3-carboxamide(c) and N-(4-methoxy-phenyl)-menthy I-3-carboxamide(d)were synthesized by ethylamine, glycine ethyl ester
hydrochloride, tert-buty | amine and anisidine with menthy I carboxyly ichloride respectively. All structure of target compounds was characterized
by IR*HNMR and MS. The corresponding threshold of 5a, 5b; 5¢ and 5d was 0.3 pg/mL, 0.2 pg/mL, 0.1 py/mL and 0.4 p/mL by sensory

evaluation.
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Fig.1 Synthetic routes for menthyl formylamines compounds
1 MR5E%E

1.1 MEkSEG)

L- i, 2R 9%, JRJetFik5R s ZnCh,
Al fE 98%, R EAH s IRERER, AR, M
BN T AR AR BEE, 2052 99%, bl
B THARAR; &K, AR, REMICE R
THEFET: KB, &8 65~67%, RETDEHE
WAL AT HRROERM HIR £, 45 98%,
Acros Organics ] ; FAUT 5%, 41]% 98%, Acros
Organics AF]; X FAEEE KL, 4l 99%, Acros
Organics A #] .

12 S 5E&

Heidolph MR 3001 %4 715 #1:4% , 75 [, Heidolph
Instrument /A ;  Agilent GC6890-MS5973N 2 At A
-, EE, Agilent 2% ; Thermo Nicolet
Avatar370 BYZT4MEEE 434 A%, 5[, Thermo Nicolet
AHl; Bruker Avance AMX-400 B HAR{Y, £H,
Bruker A& .

1.3 &Ik
1.3.1 AT HE S SR

FREXL-# 1 (3.29, 0.021moD T =440+,
TR Lucas i) (VK £ 2 F K510 g ZnCLAT-6 mLik
IR ), 35 CHFE NS h, Ak (30~60) AKHL,
MR ENES G, IR TR 2 Ik, BRI
ATt KRG FRKEZ S, TKNaSOsT 1,
TRZEBREVER, SNEIRRZE 1, HE104~108 “C/20 mm
Hot# 7. 3Bk A e i 52.81 g, /%N
81%.

1.3.2 AT F RIS R

=R IMNEEEBL g, 0.12 mol). PR R
(449, 0.02mol). />YFRAIA0 mLIE /KDY ZEIEG, 43
BRI AR5 P E BACR SHdiE  (12.8 g,
0.06 mol)1 JE/K DU R 80 mLI I, 140 min.

P

WEE, dkanaEl, WA ORRFTESS °C, [RMi2.5 he
SRIGTE-20 "C L2210 N AR IR IR T8 11 CO2 ) J%2.5~3
h, 38 5EAAR)G BEZE bR 2 DU PRI,  FRINA60 mLZ ik,
2 Ja F10% I BRI AL, #5100 )2 o KAHH ZBEREH 40
mL>3, & FEAMUH, AU 2% FINaOHIE i 3540
mL>3, &Ik, FERRERIRIR KA, ZBEFEL40
mL>3, AN, FT/KNaQSOs 6. ek
7, FNEHES S, FO AR ARER RS LT, K
N56%

1.3.3 AT L A a-d IRE L

4 1.2.2 g R (1.849, 0.01moD FI5mL —
SO, RS 80 CHnFARIFIENA 3 ho HeZkks Kid &
(1 EOEAR, A5 T PRI A far H IS
1.3.3.1 afIH K

£ 100 mL =TTHIRHAMA 2% NaOH [1)7KiE
17.2mL #1.0.9 g ZJZ7K¥E K (W(EtNH:)=65%~67%) ,
SR N % L T FRBE S (2 g, 0.01 moD K24
T 14.7 mLo JONRAEVKIR O CHEFE L he JRBigh
WE s H CBEAEROKA, MK MER R HIF1 NaCl.
FZRABKYESR oK NaoSOs T8, 19k, 2K FIEH|,
K2 ot FH S - 7KV A I V(CsHe O) : V(H0)=2: 1] 5 4
iy A G al1894g, FEFEN 84%.
1.3.3.2 b &

NaHCOs3 (1.68 g, 0.02 moD) FHE R ERfh
iR (1.4 g, 0.01 moD) ¥f#AE 20 mL 7K, 15
fERT ST (2 g, 0.01 mol) ¥ATE 10 mL Z Bk in
ANE| TR AW, R R 2 . e
TERMEAE D) a R I EH B 45 5 15 F g b
24819, 7N R%.
1.3.3.3 c &R

£ 250 mL =R HMA 2% NaOH 17Kz
17.2 mL A10.74 g SBUT Bz, SRS IN IS B3 AT
S (29, 0.01 moD HZBRATR 14.7 mL. JRIK
AT 10 CHiPE L he HEEEFRLAEY a /=5
FH P IR B 45 A9 (0 ik € 1.986 g, 750N 83%.
1.3.3.4 d &K

NaHCO; (1.4 g, 0.016 mol) A1t F 4203 9k (0.98
g, 0.008 mol) ¥AfEAE 16 mL 17K, SR G il 5
()3 17 FR RS (1.6 g, 0.008 mol) ) ZLBKI& i 8 mL,
EEE IR 2 . HEEERLAY a =5
FH VA | 2 45 R A s 0 A d 2.564 g, 73RN 8%
1.3.4 AT AL A a~d (25 HSE e TT i

R B AME AR IRIHNMR K MS %if H 45
AT 5E
1.3.5 AT F RIS AL A a~d TR 1228

1756



M EmBHL

Modern Food Science and Technology

2012, Vol.28, No.12

LACBEN SR, o3 mlfeH ey 6 pg/mL. 3
po/mLs 1 pg/mL. 0.8 pg/mL. 0.6 pg/mL. 0.5 pg/mL.
0.4 po/mL. 0.3 po/mL. 0.2 pg/mL. 0.1 pg/mL. 0 pg/mL
() LW B AT a-d Y, RE 5 mm?2 FUEAR 7300 iR T
FURBIRIEEI 5 min, SRJEHCH IEACE AT e i
Ko MR — A AR, RN HE—
AN 1R AE [F)— I T) A SKIRBT BB AN [RIVRE 5 mmé ()
HIugd, o EE PN I S YIE X —IRIEZ N &
HA BRI, 58— BRI AT =k B At
TR, W EHTIE SRR AN N A 2T DU
OB SR 5 B AU B, X — eI Ak BEAR R A
18, e BT AN N BUE T S51E DAR & B A &0
O IR

2 @RS

2.1 HIUAEIIES KRR

R EAME Y2 T IR *HNMR & MS X
SERBH TS, XA N ERE AT T AT (B a
FIIRFITHNMRINE 2. 3R AYIbIIRFITHNMR
wE4. SAR: AL EYICHIRFITHNMRIIEG. 7R ;
1 EPdIRFITHNMR AN 9.

o) _\.\ ,M N—

o\ | ’
<\
ol i
ol M;;

0r % B s

M\ T
AN EAE:

°

LY

Transmittance

A

A — - - L el
3000 2000 1500 1000 800 600

Wavenumbers / em™!
[E2 N-Z B-3J 8 2 -3-FRWERZ (a) VLI SN TE (&
Fig.2 IR spectrum of N-ethyl-menthyl-3-carboxamide (a)
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Fig.3 'THNMR spectrum of N-ethyl-menthyl-3-carboxamide (a)
&) a: m.p.84-86°C; 'THNMR (5):0.77~0.78(d,

3H,CHs), 0.88~0.91(t,6H, (CH)3), 0.93~1.02 (m,2H,
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CHy), 1.11~1.15(t;3H,CHs), 1.25~1.28(m, 1H,y-H), 1.31~
1.43(m, 1H,p-H), 1.51~1.52(m, 1H,CH(CHs)2), 166~1.78
(M,4H,CH.CHy), 1.92~1.98(m, 1H,a-H), 3.27~3.31(m, 2H,
CHy), 5.43(s,1H, NH); I R(c/cm'l): 3272.8 (-NH-) ;
1637.8(-C=0); 1557.8,14545 (-CH2CH3): 13874,
1376.1,13486 (-CH(CHa)), 2870.1(-CHs); MS(m/2):
221(M*)..
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Fig.4 IR spectrum of acetic acid
(N-ethyl-menthyl-3-carboxamide) ethyl(b)
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acid(N-ethyl-menthyl-3-carboxamide)ethyl(b)

&4 b: m.p. 80~82 C; *HNMR(S): 0.78~0.80
(d,3H, CHs), 0.89~0.91(dd, 6H, (CH.)3),0.94~1.04
(m,2H,CH), 1.19~1.25(m,1H,y-H), 1.27~1.31(t,3H,CHz),
1.33~1.38 (m,1H,B-H), 1.51~1.57(m, 1H , CH(CHzs)2),
1.70~1.83 (m,4H, CH.CH.), 2.06~2.12(m, 1H, o-H),
4.03~4.05(d,2H,CH>), 4.19~4.25(dd,2H,CH) 5.93(s,1H,
NH); IR(c/cm®): 3263.1(-NH-); 2922.7(-CHs); 1738.7,
1761.1 (-COO0-);1643.3,1552.8(-C=0); 1189.3, 121525,
1239.6 (-CH(CHz)2); MS (m/z) :269(M*).

&) c: m.p.143-145°C;"HNMR(3): 0.77~0.80
(d,3H,CHz), 0.88~0.91(t,6H, (CH.)3), 0.94~1.00(m, 2H,
CH), 1.15~1.25(m,1H,y-H), 1.29~1.31(m,1H,p-H), 1.34
(s,9H,C(CHzs)3), 1.46~1.48(m,1H,CH(CHs)2), 1.64~1.80
(m,4H, CH.CH;), 1.83~1.84(m,1H,0-H), 5.20(s,1H,NH);
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1248.6(-CH(CH)2); MS(m/z) 269(M")-
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Fig.7 *HNMR spectrum of
N-tert-butyl-menthyl-3-carboxamide(c)
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Fig.8 IR spectrum of
N-(4-methoxy-phenyl)-menthyl-3-carboxamide(d)

&) d: mp.174-175°C A HNMR(S): 0.82~0.83
(d,3H, CHs), 0.90~0.93(dd,6H,(CH.)3), 0.97~1.02(m,
2H,CHz), 1.26~1.42(m,2H,CH.),1.58~1.64(m,1H,y-H),
1.69~1.75(m,2H,CH>), 1.76~1.84(m,1H,p-H), 1.87~1.90
(m,1H,CH(CHs)2),2.09~2.17(m,1H,0-H), 3.78 (s,3H,
OCHs), 6.83~6.87(d,2H, benzene), 7.12(s,1H,NH), 7.41~

7.45(d,2H, benzene); IR(c/cm™?): 3232.3,3179.4 (-NH-) ;
2951.1(-CHs); 1645.6, 1596.4(-C=0); 1165.2, 1176.5,
11912 (-CH(CHs)2); 3122.9,1510.2, 15404, 8331
(benzene), 1032.2(-0-CHs); (MS (m/fz) :289(M*).
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Fig.12 The synthesismechanism of menthane-3-carboxylic acid
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i J--FRIBEE AN N-(4- FH AUk A L) S0 Ay - 3- R
Jié F UK BRI 4331 0.3 pg/mL 0.2 p/mL. 0.1 pg/mL
F1°0.4 g/mL.
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