MR ERRH Modern Food Science and Technology 2012, \Vol.28, No.11

2, 5~ Z B E-N-iL & 7 B4 55 15 B A
AW REEEME R AR

XA, SR, BXERER, Sk
GTamRLEKFMEFE, FAom#AHRNM 450002)

WE: 25T Efed A BN RAt, COKBEER AMEALH], 83T Pall-Knorr KR4 #% 2,5-= F & -N-we& LEg , A5 /£ EDC 8945
S AT 5FARELBUE AR 2,5-= F A -N-witeg OB 54285, @it 'H NMR. C NMR. IR, HRMS % 7 ik st = dhtd 2540 347 304
o AT IE AT AR R AT AR, AL BT 50 5 R EM= 4, £ 55N REWR . F Bindhit (TR B HiPK, 4
FEPZM R R E SRRk, BBRE AR R S, BEIRA .

KHEIR): N- (25-=F Hatek) HREF S0, HE; HEM, WF

YEZS: 16739078(2012)11-1581-1584

Synthesis of 2,5-Dimethyl-N-Pyrrole Linalyl Ester and
its Application in Unblended Cigarette
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Abstract: Using 2,5-hexanedione and glycine as raw material and acetic Acid as cataly st, 2,5-dimethy I-N-Pyrrole gly cine was sy nthesized
by Pall-Knorr reaction and then reacted with Linalool, giving 2,5-dimethy EN-pyrrole linaly| ester was synthesized under the dehydration of
EDC. The structures of the compounds were confirmed by IR, *H NMR, C NMR-and HR M 'S spectral analysis. Then the applications of the
ester in cigarette flavoring were studied. More than 50 kinds of pyrolysis products were authenticated. Most of the pyrolysis products were
aroma components. The smoke panel test showed tha the-new.compound could improve the cigarette taste and flavor, reduce smoking irritation
of cigarette.
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Fig.1 The synthetic route of 2,5 - dimethyl-N-pyrrole linalyl ester

Note: (a) NH2CH2COOH, C2HsOH ,HCOOH; (b) CHz=CHC(CH3)(COOH)CH2CH2CH=C(CHs)2, EDC, DMAP, roomtemperature.
1.3 EPHIH] &5 RAE
1.3.1 2,5-FEE-N-ME 2 /R (4 &

BCHZE (2259, 0.03moD 525 i (3.3mL, 0.03moDl) #TFI/KZEE (80mL) His I A—E & H
W2, Bike, DFAERA, SR 6 he HhUE, JEVREIREARTERAEE, H LR CERVEE, MR NaCl 7K VA B 7%
TR Y, ZJEMJEK NaoSOs 44 24h. FRKHHIE, WEMRIRIL 2185, RLP=HdkT R AR [V (R 2V (&
B2 W8 =7:3] /s, 8% 25-— HEE-N-mtg 2 (b &1 ).

[ . P4 @fE ik 3.95 g, WK 89%; 'H NMR(400MHz, CDCl) &: 2.19(s, 6H, CHa), 4.56(s, 2H, CHz), 5.86 (s, 2H,
CH=C), 7.26(s, 1H, COOH); 13C NMR (100MHz, CDCl) 3: 12.4(CHs), 44.7(CH), 106.1(C=CH), 128.2 (C=C),
174.9(C=0); v:3105,2929, 1732 cm™. HRMS calcd. for CgH1aNO, [M+H]+ 154.0868, found 154.0866 .

1.3.2 2,5 HIBE-N-HEIE ZBR 5 RE BRI &

Bb&4# 1 (0159, 1mmol) 5 EDC (0.23g; 1.1mmoD #FF 15 mL T2, #iEk2h 25, 7205
TN FTAREE (0.19mL, 1.2 mmol) A1 DMAP (6mg), =P N 22 he i€, LSS, BT LRI
PR LA NaHCOs 7KV R NaCluK VA AIZ& T/ ek, 07K NaoSOa T4 24 h, 1l i Jo s B D vk,
P MAERERAEENT [V CRMED vV (AR =417 4y 3158 2,5- - HIHE-N-ItE LR Skl (hEw I,

I1: 758820 B kEFR Y 0.18gs WE N 64% .. *H NMR(400MHz, CDCl3) §: 1.54~1.59(m, 2H, CHy), 1.62(s, 3H, CHs),
1.74(d, J=8.0Hz, 6H, CHs), 1.99~2.01(m, 2H, CH,), 2.18(s, 6H, CHs), 4.87(s, 2H, CH>), 5.20~5.25(m, 1H, CH=C), 5.27(s,
2H, CH2=C), 5.45(s, 2H, CH=C), 5.91(s, 1H, CH=C); *C NMR (100MHz, CDCl) &: 12.3(CHs), 17.6(CH;.), 22.2(CHs),
25.7(CHs), 25.9(CHs), 39.5(CH.), 45.9(CHz), 84.6(C), 105.7(CH=C), 112.8(CH2=C), 127.8(CH=C), 128.1 (C=C),
132.1(C=C), 140.9(CH=C), 167.2(C=0); IR(KBr) v: 3430, 3098, 2971, 2929, 1739cm; HRMS calcd. for CisH>7NO;
[M+Na]+ 289.2042, found 290.2122 .

1.3.3  ANTEIfHEH R AR Bl SR FROEE i)
R 1 FEMEUEHET 2, 5-“RE-N-IIE ZELFEERRIE (%)
Table 1 The yield of 2,5 - dimethyl-N-pyrrole linalyl ester in different catalytic conditions

AR 7 HCF %
DCC/DMAP 63
EDC/DMAP 64

F# 1 AJ %1, DCC/DMAP 5 EDC/DMAP 1 Fif At A 2356 Xof T 1 S5 I AR A 5 R I8 A ORI 2557 o AT El
T EDC A 5 FEIF= Y vl 1K, AR MG JEa b HE 15 i f7 8. DCC [IEIF=4 DCU MRS &4, Bk
B, NIRRT e .
1.3.4 Py-GCIMS %4

RSN B AP 0.002 g, JANERSERESS (Pelletiser)r, T BT O i Fle IR Y, 2
FITE— RIS N TR R, R mER BN GC/ MS it Ty EAYe, AR 300 C.
600 ‘CH1900 'C, ZrHlfa%e 10s, RRIE J1o4 1.03x108 Pa(im T AHE I L% /7).
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Rl A TERYIE I FE(30 m>0.25 m>0.25 um), BERECRE 250 'C. THEFEF: 50 ‘C{##F 1 min, LA
10 ‘C/min F+%2 300 'C, f#FF 5 min, S (He)HiE v 1 mL/min, Zriikl 50:1.

JRRE A Bl B TR, HTRERE 70eV; ARAMZRIRRE 280°C; B FUEIRAE 200°C; 4 vEFl 35~550m/z.
1.4 HURMRINGE KPR

HUAEIRE 220 CHHAHREE (6022) %sk A N T if 22 10 g, %ML 211 0.5%0, 1%0F1 1.5%077 ]
M HEFRPHREE 1T, FFUUER TR BT RRE, BENFWEL IS 88 5 5 B E e |, SREFn&
T IR Z2 AN IR IR 22 FERONIR FE A 224 °C, AHRHERE ly (6042) oty E R E I A8 1167 48 h, 5 128 7 il B hn 7
FANNE I IH 22 RS, SR IE TSI PRI SO N AT PR RAT 49

2 HR5iTE

2.1 WAWE K

AR, NN-ZIR 3R % (DCC). 1-2.3E- (3-HREIENED UL RS (EDC). NN-—
FNER % (DIC) ik W RZ R FI 4R & FRIR FLR AR R AT, = 2R iy SR BEPE AP SRR I 4338 )2 B o
DCC [ Sif=4) NN°- 3R CEEIR (DCUD ANV T7K, BT o LARR 1 o T DIC JUsa s FH T[S Ak« EDC
ARG A E=Y) EDU ¥Rl K, R N RS AbE Eo N sty R R S HILBASE G, A
To 8 FTG/KI 26 Nk AT, RN ST AL B, B SO INTA) B, 3B i, Oy TR R S i WO SR A
EDC/DMAP fiE{b 1 ZIEATERA RS, 1530 T 8B PR BCER, HERTE T AR P .
2.2 WAWERAE

WA IS5 MR 2,5 HEIE IR LU AR TE 1.54~5.91 ppm 2 [H], BikAb 2407 B AE 12.3~167.2 ppm
Z0A]; ML 1 XU U AL MRS 1 5.27 ppm A1 5.45 ppm, Ak 2004453 HIFE 105.7 ppm A1 127.8 ppm, Ht
A LIRS 3R b K 2,5 ArEUAREE B BRIL AT BN o 2,5 H JE-N- ML 28 5 9% B 1) ARP AT D5 5 i ik
T AEAE 167.2 ppm. 14N iE4E TR 3430.07 vt (FREIMR SIS FAE BEEE, mEns 24 2,5 47 W ~H ) C-H
PR BRI 73 HIAE 2970.71 cm™ 1 2928.74 cm™, 1738.81 et FAFRILMRNC G, B — R VDG IERIEHIE— &
B 43 Bt 45 TR R Sk S sses e o BAs ).
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Fig.2 TG-DTG-DSC atlas of the the product

AP ) TG-DTG-DSC i /R 7E 168.2~ 334.6 C2[ilH— KRNI RE, KREFN 48.47%, VI F#
fRITAR, JFAE 183.9 CI L — AN/ INRECH I . BEAEIREZ T &, 7E 334.6~465.9 C2[a], I —AIMEREH)K
AR, RER N 18.82%. FK M IEH BIFE 523.1°C. M 465.9 ‘CZA 900 CEEH, MIFEAKEE 4. H DTG
&L A, KB NAE 180 CAf. 660 CZJ5, TG M DTG M T-F1s, RML-aY A se
2o AT AL S TR E I 168.2 °C.
2.4 AW ILINRERARE

R 2 2, 5-ZRRE-N-ME Z BT 1EBE E ER MY DTSR
Table 2 Analytical result of the main pyrolysis products of 2,5- dimethyl-N-pyrrole linalyl ester
Jiida ®E g = I B2 5% SE%
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i 1] 300°C 600°C 900°C
1 3.702 - F A 96 2.211
2 4.403 6,6- — I T A IR 84 4.058
3 4.654 2,5- = A oekng 90 2.369
4 5.358 2,3- = F Aok 84 2.504
5 5.441 3,35-= ¥ k-1,5- &M 86 0.305
6 5.730 2,6-= ¥ }-246-FH 95 1.530 1.835
1-FA-3-(1-F &
7 6.266 87 0.414
LT HK)- 37T H
55- =% k-1-m A&
8 6.869 13 90 0.222
9 6.907 2,5- = Hoekog 93 1.127 1.776 2.346
10 7.326 L5527 £-6- 01 1.756
TP R-LTH
11 7.653 A A b 94 36.052 43,676 26.708
12 7.855 3-&F AR 92 3.836
13 8.414 1-T % K-2-TH IRz 88 3.045
15- =% #-15
14 8.582 N 95 3.619
-FF M
(2)-3,7-—F 4
15 8.691 N 97 19.092 14.953
-1,3,6-F =
37-=FH-136
16 8.807 - 97 23.175
17 8.950 AT 96 5.031
18 8.991 ZRFR 86 2.724
7,7-=F %-2-
19 9.354 PN LY 95 3.006
20 9.868 R 93 2.560
21 10.397 1-F P-4 90 3.753
CH)-1,4-308 2
22 10.558 26-=F &2 97 3.509 7.707 5.965
A4,6-F=1%
23 10.673 155- =7 A-6-BF L-3f 94 2.263
24 11.641 2'6';? A1, 9% 0.192
3,6-F =t
25 12.05 EREE 86 0.207
26 12.803 2-TA-1-THi 93 2.025
#TF R
ELEW
27 13.384 3-IF A 3R R M 90 0.198
28 13.512 > ?%'6& iy 92 0.204
1,7-% =¥ -3-8
29 13.635 LA E 89 0.905
2-(1-F -2t
30 14.022 . . 92 0.984
R AR )bt
31 14.498 2,5-=F K%k 89 2.670
32 14.528 1,2-= 9 Hogl 87 1.432
33 14.749 5k $Eg 95 0.179
34 14.794 2,4-— % H mtoy 94 0.471 3.733
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35 15.165 oA M 91 1.248
36 15.345 711-— 9 K-3- T ¥ XK-16,10-+ = 88 0.529
37 15.394 LR R2-P A 92 3.476
-7 -2-H-1-BA
38 15.611 st 87 1.327
-1,7-F = }%-3-87
39 15.720 1A BT 92 3.600
40 15.874 4-F H-3- R K aewg 91 2.253
41 15.964 2, 5-=F A& Fep ok 93 0.394
42 15.982 AR M 90 2.716
a,0,5-=F £ -5-(4
43 16.267 -F -3 89 1.633
H)-2-v% v VB
44 16.604 4-(2.6-=F % 87 1.632

o A) T #-2-8
(E)-3,7,11-= ¥ #-1,6,10-3+ =

45 16.777 N 97 2.676 0.893

a5 = M -3-B%

48-—F HK-37-

46 16.904 N 94 1.830

£ —Mh-2-B%
47 17.737 o- T Hh 90 1.433
48 17.804 B-7E 48 Hi 91 1.178
49 17.823 S A 94 2.318
50 18.205 F T A-2- B HHER 93 0.120
51 18.835 372 R 95 0.893

' 6,10-+ = 4% = M B '

52 19.24 R M 90 2.207

M-S 1L7E 300 CI A 2SR EIE AT LAE HY, BRIRE FILEYR L 21 A&, Hh ARG S i, H
M —MEE AR, A AR TERREIRR. OO o fr i, 25 R RS a7, it
WE RN N 2-(1-FR HE-2- MR e e e 2,5- PRI e AR Akt I LRSI BOIRAN , Ab 22 S A EAR X
IBGE, R AR T e P S B B (R I A

600 CIF, HLEYIEkE: R, SLIREE R G A& A AERR S I, 10T BEE Hh T B TR AN BT s e 57
PR — PR R o LTRSS Gt 30, X158 WA I TH s b BRES AT AR 1, PO IR . R
PRGN, JF HARR N T ST AR AT T B HE . A E I

B IR TR, PH R A ORI Z . 7E 900 CI, mitie b A SR RN L, NG T
GRS WL o G Ah, AZIRE T R L AR RO . AR eSS B RMEE I A
Yo SHIPINRE R, BR T IR, M. BESS. MESR. e, mEn%S. mtuesREmar A RARE M
HIH 38, AR EUL SV A — 2 AR BN, XU B S N ARG VT R, ik P Re A Bk
Wb e REE R NI .

R 1L RERAERIG AT, ATRUE PRS- IR RIS th & A K BRI RHE &R, PR
X B AR A TR, X ST S A i —E 5Tk
2.5  HUBRLIH N 455 ot

=3 LEY I HWEEMEER
Table 3 Evaluation of cigarette flavoring adding with different concentration of compound II
A E %o e L
FAEHEL, FARTF, &4
H, REBRE, RERHFE
0.5 HAEHW, FAMFRE, #

0.0
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