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Synthesis and Characterization of Coumarin—-3—-Carboxylic Acid Eugenol

Ester and Its Use in Cigarette as a Flavor
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Abstract In order to develop a new cigarette flavor precursor, coumarin —3 —carboxylic acid eugenol ester was synthesized from

coumarin -3 —carboxylic acid and eugenol. The structure of the title compound was characterized by IR, 'HNMR, “CNMR, HRMS and

thermal analysis. The pyrolysis products were identified by means of pyrolysis—GC/MS, and the effect of the title compound on the flavor

of cigarettes by smoking was evaluated. The results show that: (1) 22 compounds were identified at 600°C, and most of them were alkenes,

alkanes, acids, and phenolic substances; (2) eugenol was identified, indicating that coumarin—3—carboxylic acid eugenol ester can release

a certain amount of eugenol at the smoke temperature; (3) eugenol coumarin—3—carboxylic acid ester can improve and modify the flavor,

enhance the notes of sweet aroma and bean aroma., and reduce the biting taste of cigarette smoke. Therefore, coumarin—3—carboxylic acid

eugenol ester can be used in cigarette as an excellent flavor precursor.

Keywords coumarin—3—carboxylic acid eugenol ester; cigarette; flavor

il N N

: 2009-10-29
(2009A150012)
:xucuilian666@126.com

2010,28(1)

35



J‘CMK

eview

Secdeece c‘ %&”

[6]
171 8]

191

1.1
X4

)
(Thermo

300MHz

E}

Nicolet

(

Q-Tof MicroTM
DTA :Diamond TG-DTA

20°C/min) ;

(
CDS

%

1.21

[11]

)
)O

[k
w1 i-'-n.ﬁ.-"-
"r Bl o oy

3

’

,KBr

-GC/MS:

4 I.'[:].--u*

—_——

[10]
o

(
;IR FT-IR200
);'HNMR , *CNMR : Bruck
,TMS ); HRMS:
(Waters Micromass );TG—
(PE N, ,
HP6890GC/5973MS
Pyroprobe 2000 (

CDClL;

, KOH

0 i g

iy e - T

(3)
3-
[12] o -

3- 82(0.04207mol ) ,SOCI, 30mL(0.4207mol ) ,

’

(Articles)

1206,1040,801,769,
1.2.2 -3- (4)
2.08g (0.01mol) -3-

, 10mL CHCl, , 1.64¢
(0.01mol) 3.03g (0.03mol) 20mL
CHCL, ,

JTLG( : ) 0
, 5%
pH=7, ,
s Q4 vV =2:1),
2.54¢, 75.7% (m.p.):132~134°C ;'HNMR (CDCl;)
6:3.39 (d,CH,,J=6.7Hz) ,3.81 (s,3H,CH;),5.08 ~5.14 (m,2H,
CH,—),593(m,1H,CH— CH,),6.78~6.81 (2H,ArH),7.06~
709 (d,2H,ArH),7.32~738 (m,2H,ArH),7.63~7.67 (m,2H,ArH),
8.75(s,1H,CH—), “"CNMR (CDCL;): 40.03, 55.86, 112.78,
116.17, 116.77, 11723, 117.83, 120.69, 122.49, 124.87, 19.74,

100mL

134.67,136.94,137.65,139.34,149.81, 150.79, 155.35, 156.39,

160.82, IR (em™):1766,1714 (vc ), 1610,1562,1509, 1454
(ve—¢)o HMRS CyoH0sNa, [M+Na]* 359.0895
( 359.0895) .
13 3 ~GC/MS
3— ,
> , ImL/min;
:100°C22YM3600°C (10s) ,
GC/MS - :HP-FFAP
(50mx0.2mmx0.33pum) ; , 1.0mL/min;
( GC) 220 ; 80T
250°C; (NPD) :280°C; :280°C;
:70eV; :230°C; :30~400amu,
Nist05 s 5
1.4
-3- 10,15,20,30mg,
2mL 95% ° “ 7
50g, 5 ,
( 0.10% ,0.15% ,0.20%
0.30%) ., CK 95% o
(22+1)C (65+£2)%
48h,
48h, °
2
2.1 -3-

5%NaOH .
4h, , , 5.7g , 71%.
IR(em™): 3106, 1744, 1681, 1611, 1566, 1451, 1420, 1372,

36 2010,28(1)




J‘CMK

-
13|
_3_ ) )
o _3_ ’ 3 o
4 4 1 T Ll L] ¥
2 | S ——— —+—DTA 4 100
° = . N e e TG
° -: - ’ ‘llll B\Jﬂhhh\“‘“- 80
[ | 3182 R
) ’ H 2 h | \ h
2 <l | \ 1% £
° T = 1338 \ \ =
. . EuN 5o b \ \ o =
:EGN , f’t _:i ] \ Ii".
& |l \ Y {20
5 > ; 16 | \ \
-18 | z I l'\
° 1 a
=20 , s . .
’ i) 100 200 300 400 500 BOD
, 0.5h R , R/ T
' ' ’ 1 4 TG-DTA
22 -3- ) G
Fig. 1 TG-DTA curves of compound 4
-3- TG-DTA 1, 1
TG , 206°C ,206°C 2.3 -3-
. DTA 133.9C , 600°C™, ,
133~134°C o 206~343°C 600°C -3- o
, 88.6%; ,  319.2C 22 C 2, 1), 1
3- , , , 3, 8 2, 2, 5
9 N 1 o
120
110
100
920
80
2 7
E 60
50
40
30
20 J{
10
" i ik NI SN .0
Y 5 10 15 20 25 30 35 40 45 50 55 60 65
i B I ] /min
2 4 600C Py-GC/MS
Fig. 2 Py-GC/MS total ion current spectra of compound 4 at 600°C
sl,
\ \ : 34 ( )
R . . [15]; [16]O , _3_
[is],
2010,28(1) 37
4@7



38

oy g = e (Articles)
1
Table 1 The main pyrolysis products of compound 4
/min ( ) 1% 1% CAS
1 31.732 (guaiacol) C;Hs0,(124.14) 5.18 97 000090-05-1
2 37.741 1- (1-nonadecene ) CoH3(266.51) 0.37 97 018435-45-5
3 38.212 (eugenol) CioH,0,(164.20) 2.31 98 000097-53-0
4 38.661 1- (1-docosane ) CyH(310.60) 0.39 99 000629-97-0
5 39.619 1- (1-docosene) CH40(326.60) 1.06 96 001599-67-3
6 40.195 (hydrocoumarin ) CoHg0,(148.16) 1.02 96 000119-84-6
7 40.472 (heptadecane) CsH3(240.47) 0.93 94 000629-78-7
8 40.577 1,19- (1,19-eicosadiene ) CyH3(278.52) 0.50 99 014811-95-1
9 41.407 1- (1-nonadecene) CioH45(266.51) 2.02 99 018435-45-5
10 42.208 (tetracosane ) CyuH5(338.65) 1.18 99 000646-31-1
11 43.128 (cyclotetracosane ) C,,Hy5(336.64) 3.45 99 000297-03-0
12 43.809 ( ) (dodecanoic acid) C,H»40,(200.32) 8.16 95 000143-07-7
13 44.056 1,21- (1,21-docosadiene ) CpH4(306.59) 1.33 95 053057-53-7
14 44.408 (ethyl vanillin) CoH 00;(166.17) 1.10 94 000121-32-4
15 44.744 1- (1-docosene) Cp,H4,(308.58) 2.29 99 001599-67-3
16 45.463 (heneicosane ) CyH,(296.57) 0.93 97 000629-94-7
17 46.451 1- (1-nonadecene ) CoH3(266.51) 1.78 97 018435-45-5
18 47.363 (dibutyl phthalate) Cy6H»0,(278.34) 0.47 95 000084-74-2
19 47.558 1,22- -2-  (1,22—-docosanediol ) CpH0,(342.60) 0.84 83 022513-81-1
20 48.486 1- (1-docosene) Cp,H4(308.58) 0.77 91 001599-67-3
21 52.736 8- - (8—methoxy coumarin) CoHg05(176.17) 3.81 95 002445-81-0
22 53.050 ( ) (palmitic acid) Cy6H3,0,(256.42) 3.05 95 000057-10-3
o ; 2.4 -3-
) N N N o , 4
-3- , , 2,
2 4
Table 2 The smoking results of cigarettes added compound 4
1%
CK s ) ,
0.10 ) s
0.15 , , , , ,
0.20 , X ,
0.30 , , , , ,
: " 4 o
Note: “Dosage” in the table indicates the percentage of compound 4 relative to the quality of tobacco.
S 0.109%~0.20% -3- 3
: , : -3- ,
s IR \'"HNMR ,”CNMR .HRMS TG-DTA
, , 0.30% s 600°C ,
s o s -3-
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