] jcmik

68

eview

e @ Thctwtioy (Articles)

hi 3 Fﬂ
1 2 1 1
1. , 450002
2. , 721000
W= , , o 1,2-0-
—o-D- , 4- (4-DMAP) LN N—

(DCC) , 15  5- , 13 o IR.\'H

NMR.MS o 15 , )
] ] ~ ~ o 5_ o

X@im 1,2-0- —o-D- ; ; 14— ;
PESEST TQ657 ZWERIEE A ZEHS 1000-7857(2010)21-0068-07

Synthesis of S—xylose Ester Derivatives and Their Application in
Cigarette Flavoring
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Abstract In order to develop new cigarette flavors, a sensory evaluation is made of cigarettes added with sugar esters, synthesised with
some volatilizable organic acids with flavors. Taking 1,2-O-propylidene— —D—furan xylose and a series of organic acids with flavors as raw
materials, exsiccated sodium carbonate and 4—-dimethylaminopyridine (4-DMAP) as catalyst, N,N"=dicyclohexyl carbodiimide (DCC) as
condensing agent, through the esterification, 15 kinds of 5—xylose ester derivatives were synthesized in which 13 compounds were new
ones. All the structures of the compounds were confirmed by IR, IH NMR, MS spectra and elemental analysis. The results of tobacco
flavoring experiments of these 15 kinds of compounds show that, compared with cigarette control group, adding sugar esters precursor into
cigarettes could improve the aroma quality, increase the aroma quantity, harmonize the aroma, clean the after—taste and reduce offensive
odor of cigarettes. It is concluded that the synthesised 5—xylose seter derivatives could be used as flavor materials in cigarette flavoring.

Keywords 1,2-O-propylidene—a—D—furan xylose; acetic anhydride; organic acid; 4—dimethylaminopyridine; synthesis
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2a,3a R=(CHa),sCH,
2b,3b R=CH(CH,)5(CHs),
2¢,3¢ R=(CH,)sCH;
2d,3d R=Fu

2e R=(CHa),CHj
2fR=Ar-CH=CH

2g R=C(CH),CH,(CHs),
2h R=(CH,),(CH),CH;

2i R=CH,CH(CHj),

2j R=CH;

3e R=CH,(CH),CH,CH;

(2)nDCC : nf§ : n 1,2-0-7 Lik-o-D-BEmiAR = 2.8 124 1 1;
(B)nDCC : nF8 © n 1,2-0-75 XLdk-o-D-DEmiiARE =12 © 1.1 1

1

Fig. 1 Synthesis route of compounds

. B-
pH °
012 ’
13
(18] )
N,N"- (DCC), 4-
(4-DMAP)
o , DCC ,4-
DMAP , 5-
) 5- ,
1
1.1
WC-1 ( )3
Pirkin—Klmer 341 (KBr )
; Bruker DPX-400
,TMS ; 2400 ;
7ZAB-HS . 1,2-0- -a-D-
[19]~[22] , o
o (
)o
1.2 1,2- -5-
1) 2a 1.8¢ (6.3mmol) 1.52¢
DCC (7.4mmol) 6mL s 30min
1,2-0- —a—D- 0.5g (2.6mmol) DMAP
0.016 g(0.132 mmol) ,DMAP .DCC .1,2-0-
-a-D- 0.05:2.8:2.4:1,
2.0h, TLC R 1h,
, , 2
, , NaHCO; 3,
NaCl 2, , 2,
Na,S0, o , [V( ):V(

)=4:1] o (1.63g,89.2%),
(mp) :71~72°C.
2) 2h~2i ,
2a, 2b(0.95¢,93.8%)
s 2a, 2¢(1.00g,
92%) , 2a, 2d
(0.87¢,87.3%), ) 2a,
2¢(0.832,95.6%) , , 2a,
2f(1.03¢,86.9%) . )
2a, 2¢(0.952,94.2%)
, 2a, 2h(0.93¢,93%),
) 2a, 2i
(0.882,93%) .

3) 2j 1,2-0- —a-D-
(1g,5.3mmol) (12mL) R
(1.2mlL, 12.6mmol ) (0.4349¢,4.1mmol ) .

ny 20- wn. M n =1:2.4:0.78 , 3 s
(60°C), 1h, (TLC) 1,2-0- -
a—D- o s s s

2, NaHCO,
R s NaCl 2,
, Na,S0, o , , ,
2j(1.34¢,92.6%) . [23]~
25] .

4) 3a : (0.823¢g,2.89mmol )
DCC (0.651g,3.16mmol) 6mL s
30min, 1,2-0- —-a-D- 0.5g(2.6mmol )
DMAPO0.016 g(0.132 mmol) ,DMAP DCC, .1,2-0-

—a—D- 0.05:1.2:1.1:1,

2.0h,TLC 1,2-0-

-a-D- o
1h, ,
2,
NaHCO; 3, NaCl 2,
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, [V( )V ( )=4:1] o o
(1.10g,91.6%), mp:49~50C (1it*¥ mp .50~51C) ,
5) 3b~3e , 2
3a, 3b(0.71g,94%) 2.1
s 3a, 3¢(0.75¢,94% ) . , IR ,  1711~1750cm™
, 3a, 3d C=0 o 2851~2991cm™ 1374~1388cm™
(0.69g,92%) ., mp:108~109°C,, , C—H ,  1015~1090cm™ C—0
3a, 3e(0.70g,93%) . . 1582 1478cm™
1.3 .
5- 0.01g, 4mL 95% , 1,
8g , ((22+2)C, (65+ ,
5)%) 48h , o , o
1 5- IR
Table 1 IR of 5-xylose ester derivatives
Vou ,Vcoo VCrecH Vey Vo Ve Scn Veoo
2a 3460 — 2918,2851 1739 1645,1469 1376 1102,1078,1030
2b — — 2963 ,2875 1742 1462 1380 1077,1024
2¢ 3467 — 2932,2858, 1746 1649, 1455 1378 1075,1024
2d — 3290,3142 — 1731 1602, 1455 1374 1065,1028
2e 3300 — 2967,2877 1745 1626, 1580 1389 1016
2f 3429 3029 — 1720 1641,1598 1384 1074,1047
2g — 3295 2969,2878 1718 1536,1457 1380 1023
2h 3368 — 2934 ,2856 1738 1646,1452 1375 1074,1017
2i — — 2963 ,2875 1744 1468 1374 1074,1050,1022
2j 3468,3347 — 2921,2851 1740 1657,1471 1378 1073,1026
2k 3477 — 2991,2941 1750 1638 1376 1050
3a 3440 — 2920,2850 1734 1638 1374 1091,1071
3b 3467 — 2963,2875 1737 1461 1378 1075,1015
3c 3404 — 2933,2859 1738 1638,1455 1376 1074,1017
3d 3417 3142 — 1722 1626,1478 1374 1086,1021
3e 3488 — 2955,2871 1711 1654, 1464 1388 1070
2 5- MS
Table 2 MS and elemental analysis of 5-xylose ester derivatives
MS(m/z)
2a CuHuO, :[M+CH;OH+3H]J* 757.7, :758.6; .C 73.08,H 11.43,0 15.49;
. [M+H,0+CHo|* 797.7, :797.4 :C73.01,H 11.45,0 1548
2b CxH,0, :[M+Na]* 409.2, :409.3 100215, 8.87,0 28.95;
:C 62.08,H 8.85,0 28.92
:[M+Na]" 437.2, :437.5; :C 63.74,H 9.24,0 27.02;
2¢ CrH30;
. [M+K]*453.2, :4534 .C 63.70,H 9.19,0 27.05
:[M+Na]" 401.1, :400.7; :C 57.14,H 4.80,0 38.06;
2d CgH 30
[M+K]* 417.1, :416.7 .C 57.15,H 4.82,0 38.08
2e CigHas0 :[M+Na]* 353.2, :352.7 HCIBITLITT93,0 33.90;
.C 58.12,H 7.86,0 33.85
:[M+Na]" 473.2, :472.9; :C 69.32,H 5.82,0 24.86;
2f CaxHa07
. [M+K]* 489.2, :488.8 :€ 69.30,H 5.85,0 24.88
2010,28(21)
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MS(m/z)
:[M+Na]" 405.2, :405.3; :C 62.81,H 7.91,0 29.28;
2g CpH30;
|[M+K]" 421.2, :421.2 .C 62.78 ,H 7.85,0 29.24
:[M+Na]" 405.19, :405.4; :C 62.81,H791,0 29.28;
2h CpH30;
[M+K] 421.16, :421.3 .C 62.80,H 7.86,0 29.25
. :[M+Na]" 381.2, :380.8; :C 60.32,H 8.44,0 31.25;
2i CisH3007
|[M+K]* 397.2, :396.8 .C 60.28 ,H 8.40,0 31.23
) J[M+Na]" 633.5, :633.5; .C 70.78 ;H 10.89;0 18.33;
2] C36H6607
[ [M+K]* 649.4, :649.5 .C 70.82;H 10.86;0 18.20
J[M+Na]" 297.1, :296.5; .C 52.55,H 6.62,0 40.83;
2k CpHi50;
[M+K]" 313.1, :312.5 :C 52.48,H 6.60,0 40.81
|[M-CO+Nal* 451.2, .451.1; .C 68.38,H 10.59,0 21.02;
3a CysHys04
:[M+Nal]" 479.3, :479.1 :C 68.36,H 10.58,0 21.06
[M+Na]* 311.15, :311.2; .C 58.32,H 8.39,0 33.29;
3b CuH306
J[M+K]" 327.12, :327.2 :C 58.30,H 8.36,0 33.28
J[M+Na]* 325.16, :325.3; .C 59.58 ,H 8.67,0 31.75;
3c CisHy06
J[M+K]" 341.14, :341.2 :C 59.50,H 8.62,0 31.78
J[M+Na]* 307.1, :306.6; :C 54.93,H 5.67,0 39.40;
3d CH,60;
I M+K]J" 323.1, :322.5 :C 5495,H5.71,0 39.43
;[M+Na]" 309.13, :309.2; :C 58.73,H 7.74,0 33.53;
3e C14H06
J[M+K]" 325.11, :325.1 .C 58.68,H 7.72,0 33.50
3 ., 'H NMR ,60.47~7.59 H-3 H-5a .H-
; 67.36~7.71 4 H-5b H-2 H-1, 3
; 64.07~6.04 H s 6 H-3 s 6
, 3a  C-H cosy , H-5a H-
3 5- H NMR( ,6H,ppm)

Table 3 'H NMR of 5-xylose ester derivatives

4.19 (dd, 1H,H-5a) ,4.27 (dd, 1H,H-5b) ,4.49 (d,

1.32(s,3H,CH,),

0.88(t,6H,2CH,CH;),1.25 (m,56H,28CH,),1.62 (m,

2a 1H,H-4),451 (d,1H,H=2).5.26 (d,1H,H=3),
1.53(s,3H,CH 4H,28-CH,) ,2.32(m,4H,2a~CH
5.94(d, 1H,H-1) (s ) 28-CH,) (m a-CH,)

422 (dd 1H, H-50) 424 (dd IH H=5h) 447 (4| 2 oo 089 (13 CHCH,),092 (13H,CH.CHy) L 1L14(d,
2b  1H,H-4),451 (m,1H,H=2),526 (1,1H H=3), 1‘53(5’3H’CCH3)’ 6H,2CHCH,), 1.30 (m,4H,28-CH,),1.36 (m,2H,,a —
5.93(d, 1H,H-1) DU EE CHY), 164 (m,2H ,a=CHL) ,2.47 (m,2H ,2CH)

419 (dd, 1H,H-50) 427 (dd TH,H=5b) 449 (d, | ) o 089 (1,3H CHCH,) 0.92 (1,3H,CH.CH,), 114(d,
2¢  1H,H-4),451 (dd,1H,H-2),526 (d,1H,H=3), 1‘53(5’3H’CCH3>’ 6H,2CHCH,), 1.30 (m,4H,28-CH,) , 1.36 (m,2H,a —
5.94(d, 1H,H-1) DI ER) L) 1.64(m,2H ,a—CH,) , 2.47 (m,2H,2CH)

452 (dd,1H,H=5a).4.55 (dd,1H ,H=5b) 4.
- 1; P(Id% s ?a>’lH55H((;)’ sl (Slbi’H if(;;’ 132(s.3H,CH;), 647 (d,H,CH),6.51 (d,1H,CH),7.17 (d,1H,CH),
’ o B o @ ’ 1.54(s,3H,CH;) 7.20(d,1H,CH),7.55(d,1H,CH),7.58(d,1H,CH)
6.02(d, TH,H-1)
42 1H,H-5a) 428 (dd, TH,H=5b) 450 (d
) 1H0}(Id‘i’) 5 f;')lH H(2>’52’7 " 1>f1 o ;; 132(s.3H,CH;), 092 (1,3H,CH,CH;),0.96 (1,3H,CH,CH,),1.65(m,
e ,H- 4. , , - 5. ) , L= )
53(s,3H, ,28-CH,) ,2.32(m ,4H , 2a—CH
S.0u(d. 11 1) 153(s,3H,CH))  4H,28-CH,),2.32(m a—CH,)
4.44 (dd,1H,H=5a) ,4.50 (dd, IH ,H=5b) ,4.65 (d,
132(s,3H,CH;).,  6.43 (dd,2H,CH=CH),7.36~7.52 (m ,H,Ar-H) ,7.71
2f  1H,H-4),4.67 (d,1H,H=2),5.45 (d,1H,H=3), (s,3H,CH;) (de ) (m,H, Ar-H)

6.04(d, 1H,H-1)

1.57(s,3H,CHs)

(dd,2H,Ar-CH=CH)

2010,28(21) 71



] jcmik

4@7
eview
Pt @ et (Articles)
432(s,1H H-5a),4.34 (s, 1H,H=5b) ,4.56 (d,1H,
1.32(s.3H,CCH 1. H.2CH.CH,),1.81 (s ,6H,2CH;) 2.1 H
26 H-4),460 (d,1H,H-2),534 (d,1H,H-3),5.08 |~2(s-3H.CCHy,1.03 (1, 6H,2CH,CH,), 181 (s,6H,2CH,),2.19 (1, 6H,
1.54(s,3H,CCH,)  2CH.CH.),6.76(1,2H,2CH)
(d,1H,H-1)
413 (d,1H,H=5a),4.19 (m,1H,H-5b),4.26(m, LAl (e3H Oty 099 (L6H,2CHCH,) 205 (m, 411,25 -CH,),2.89
. S
2h THH-4) 451 (dd,1H,H-2) 455 (d, THH=3), 7o ’3H’CCH3)’ (dd,2H,a-CH,),3.07 (dd,2H,a~CH,),5.50(m,2H,
592(d,1H,H-1) USRS CH=CH),5.61 (m,2H, CH=CH)
421 (dd, 1H,H—5a),4.25 (dd, 1H,H=5b) ,4.48 (d
_ (dd, 1H,H-5a),4.25 (dd, IH, ) A48 (S 3HLCCHY . 0.94(s.3H,CHL).0.95 (s, 3H. CHL) .0.96 (s, 3H ,CH, ).
20 1HH=4),450 (m, 1H,H-2),5.26 (. IHH=3). ) o) op 00H) 0.97(s.3H, CHy) . 2.09(m.2H.CH) .2.21 (1, 4H ,2CH,)
592(d,1H H-1) . S, s 3 . S, s 3) 2. m, s y L t, s 2
4.19(dd,H,H-5a),4.27 (dd,H,H-5b) 449 (d ,H
, (dd,H,H-5a),4.27(dd, H, AL 3HLCHY).  0.88 (1,6H,CHCH,) 125 (m,40H ,20CH,) ,1.60 (m,
2j H-4),451(d,H,H-2),5.26 (d,H,H-3),5.93 (d,
D) 1.53(s,3H,CH,) 4H,28-CH,) ,2.32(m,4H, 2a~CH,)
4.16(dd, 1H,H=5a),4.26 (dd, 1H,H-5b) ,4.47 (d,
6 (dd 5a) 6 (dd 5b) (d 1.99(s.3H.CCH,) .
2k THH-4),450 (d,1H,H-2),522 (d,1H,H=3), 00 270 2.05(s,3H, CHL), 207 (s, 3H, CHY)
5.92(d,1H,H-1) VRS I
4.09(d,1H,H=3) ,4.14(dd, 1H,H=5a) ,4.24(d, 1H,
o 4(;453( 1; v S(b)( 456(11?}1 . ; sop 132(s3H.CH), 088 (1,3H,CHCH,),125 (m,28H, 14CHy), 1621,
& o2 RS TR RAE 27 1.50(s,3H,CHy) 2H,B-CH,), 2.35(1,2H,a~CH,),3.15(s, 1H,0H)
(d,1H,H-1)
408 (s,1H,H-3),4.14 (dd,1H,H-52) 423 (m, o0 o oo 091 (13H,CHICHY), 116 (d,3H, CHCHY) 132 (m,
3L, 1H,H-4),4.54 (dd,1H,H-5b),457 (dd,1H,H- 1‘52(‘“’3H’CCH3)’ 2H,B-CH,),1.34 (m,H,a—CH,), 1.80 (m, H,a—CH,) ,
2).5.93(d, 1H,H-1) SIS ) S1¢dd H, CH) ,3.31 (s, 1H, OH)
410 (d,1H,H-3),4.15 (dd,1H,H-5a),4.25 (m,
3¢ 1H,H-4),4.52(s,1H,H-5h),4.55 (dd, 1H,H-2) , ﬁzigiggg?; 2'83}(;’)3}2153?2&213’1‘25}(;‘;’63}11’93(&112})1’1(‘)%2;“2}1’
. B — . o— . B
5.93(d,1H,H-1) $,5H,LLH; 2)s m,2H, 2), s,1H,
426 (dd,1H,H-3),438 (dd,1H,H-5a),4.41(d,
3d  1H,H-4),4.59 (m,1H,H-5b),4.74 (m,1H,H-2), 12??;52?; (3:}2;; 7(;’21(}301}3’55? (dd. TH,CH).7.26 (m, TH.
596(d, 1H,H-1) RS, LB P 1DeEE T
A17(d, 1H, H=3) 423(dd, TH, H=5) 431 (L TH, oo o 0.94 (1,3H,CH,.CH,),1.51 (m,2H,8-CH,),2.19 (m,
3¢ H-4),454(dd,1H,H=5b),4.60 (d,1H,H-2),5.95 > 5200 oy 4 CH,),5.85(m,1H,CH=CH),7.03 (m, 1H,CH=
1.50(s,3H,CH,)
(d,1H,H-1) CH)
5h H-3 H-2 H-4 H-1, 4
2.2 Table 4 Yield of each reaction
( 4) ’ 2a 2b 2c 2d 2e
' ' > 892%  938%  92.0% 873%  956%
3 ; of 2 2h 2 2
: : 86.9%  942%  93.0%  93.0% = 92.6%
° ’ ¢ 3a 3b 3¢ 3d 3e
DMAP:DCC: 1,2-0- B 91.6%  940%  940%  920%  93.0%
D- 0.05:2.8:2.4:1,
DMAP:DCC:  :1,2-0- —-a-D- 2.3
0.05:1.2:1.1:1 o ( 5. 6) ,
DCC . DCC . . 2¢.3¢.2e 2j
, DCC ,2a.3a.3b 3e 2b.
, , 2d.2f 2¢ 2h 2i 3d ,
72 2010,28(21)
4@7
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Table 5 Results of application in cigarettes flavoring
9) 9) (9) (9) 9) 9) (9) (9) 9) (9)
6 5.5 5.5 6.5 6.5 6.5 6.5 7 7 57
2a 6 5.5 6 7 7 7.5 7.5 7.5 7 61
2b 7.5 7.5 7.5 7.5 7.5 7 7.5 7.5 7 66.5
2¢c 6.5 7 6 7 7 6.5 7 7.5 7 61.5
2d 7.5 7.5 7.5 7.5 8 7.5 7.5 7.5 7 67.5
2e 6.5 7 6 6.5 6.5 6 7.5 7.5 7 60.5
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