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Synthesis of 1,2—O—propylidene—3-0O—(2-methyl-2—penetenacyl)—
5—-0-benzoyl-D—xylofuranose and Its Flavoring in Cigarette
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Abstract The compound 1,2-O—propylidene—3—0—(2—methyl-2—penetenacyl)-5-0-benzoyl-D—xylofuranose was synthesized from xylose,
benzoyl chloride and 2-methyl-2—pentenoicacid with 4-DMAP as catalyst and DCC as dehydration reagent. Its structure was confirmed by
IR, 1H NMR, HRMS spectra. The pyrolysis of the precursor and the application of the compound in blended cigarette flavoring were
studied as well. The results show that: (1) The target compound can be synthetized in simpler operation and with higher yield.
(2) Temperature has a great influence on the types and contents of pyrolysis of the compound; with the rise of pyrolytic temperature the
cracking degree becomes more and more severe. The contents of furan, myrcene, 2—methyl-2—pentenoicacid and so on are higher in each
temperature section. (3) When the dosage of the synthesized compound falls in the range of 0.004%~0.008%, the compound is in harmony
with tobacco, and can improve aroma quality, enhance aroma quantity, reduce irritancy and improve aftertaste of cigarette smoke.
Meanwhile a slight difference shows between tobacco from different areas in the requirement of the optimum additive amount of this
compound.
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Table 1 Pyrolysis results of compound 3 at each temperature
( )%
. CAS
/min 1% 300°C 600°C 900°C
5.390 (Z)-(Z)-1,3- (1,3-Pentadiene) 001574-41-0 96 — 258 —
5.551 (Cyclopropyl carbinol) 002516-33-8 84 — 9.79
5.670 1,3- (1,3-Butadiene) 000106-99-0 86 — 6.95
5907 2- -1,3- (1,3—Butadiene, 2—methyl) 000078-79-5 95 — 4.48
6.110 (Propanal ) 000123-38-6 89 — 0.84 —
6.389 1,3- (1,3-Cyclopentadiene ) 000542-92-7 91 — 2.17
6.401 (Acetone) 000067-64-1 86 — 18.61 3.20
6.520 1,4- (1,4-Pentadiene) 000591-93-5 89 — 2.74
6.722 (Furan) 000110-00-9 82 — 10.39
7.007 2- (Furan,2-methyl) 000534-22-5 89 — 0.56 —
7.269 2- (2-Propenal ) 000107-02-8 80 — 0.69
7.501 1,3- (1,3-Cyclohexadiene ) 000592-57-4 84 — 0.62
8.262 (Benzene) 000071-43-2 96 — 0.68 0.61
8.987 2,3- -1,3- (1,3-Butadiene,2,3—dimethyl) 000513-81-5 82 — 6.24 —
9.225 (Acetic acid,cyclohexyl ester) 000622-45-7 82 — 0.57
9.814 3- (3-Hexene) 000592-47-2 83 — 0.36 —
9.963 3- (3-methyl pentane) 000760-21-4 83 — 0.19
10.111  2,6- -2,4,6— (2,4,6-Octatriene , 2,6—dimethy) 007216-56-0 86 — 1.95 —
10.581 (Toluene) 000108-88-3 95 — 2.85
10.884 (E,Z)-(E,Z)-2,7- -3,5- (3,5-Octadiene ,2,7-dimethyl ) 055682-64-9 84 — 1.03 —
12.549 (Ethylbenzene ) 000100-41-4 91 — 1.59 2.55
12953 1,3- (Benzene, 1,3—dimethyl ) 000108-38-3 97 — 0.33 0.12
13.212 (beta—Myrcene) 000123-35-3 91 8.45 3.26 0.24
13.833  1- (Benzene , |-methylethy) 000098-82-8 94 — 0.32
14.416 (Limonene) 000138-86-3 93 — 0.31 —
14.472 37— -1,3,7- (1,3,7-Octatriene , 3,7-dimethyl ) 000502-99-8 80 0.52 0.36 —
14.767 (n—propylbenzene) 000103-65-1 90 — 0.33 0.15
15.144  (E)—(E)-3,7- -1,3,7- (1,3,6—-Octatriene, 3,7-dimethyl ) 003779-61-1 96 0.69 037 —
15.266 3- (Benzene , 1-ethyl-3-methyl ) 000620-14-4 95 — 0.23
15.650  (Z)-(2)-3.7- -1,3,6— (1,3,6-Octatriene , 3,7-dimethyl) 003338-55-4 97 1.40 1.19 0.49
16.173 (Styrene) 000100-42-5 97 0.69 6.54 16.05
16.259 2- -2— (2-Butenal, 2—ethenyl ) 020521-42-0 87 — 271 —
17.487 1- -2- (2-Propanone , 1 -hydroxy ) 000116-09-6 89 1.66 051 —
18.911 (Phenylethyne ) 000536-74-3 93 — 0.18 4.60
18.944  3- -1- (Benzene , 1 —ethenyl-3-methyl) 000100-80-1 87 0.37 —
19.068  2,6- -2,4,6— (2,4,6-Octatriene , 2,6—dimethyl ) 000673-84-7 96 0.41 —
19.207 2- -1-  (2-Cyclopenten—1-one) 000930-30-3 87 — 032 0.13
19476  2- -2- -1-  (2-Cyclopenten—1-one ,2—methyl) 001120-73-6 88 — 0.53 —
19.506  o-— (Benzene , 1-methylenepropyl) 002039-93-2 94 — 0.17
19.637 1- -1- (Benzene, 1-butynyl) 000622-76-4 80 — 0.24
19.637 (Benzenepropanoic acid ,4-hydroxy) 000501-97-3 87 — 0.58 —
20.237 (Benzene , 1—propenyl ) 000637-50-3 95 — 0.59 1.96
20.772 (Furfural) 000098-01-1 83 — 037 —
21.173 (Acetic acid) 000064-19-7 87 5.38 2.11 091
21.837 (Furfural) 000098-01-1 93 — 0.13
22.583 (Tndene) 000095-13-6 97 1.48 1.12 2.79
22915 25— (2,5-Hexanedione ) 000110-13-4 80 0.73 0.56 —
Bl 62
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Table 1 Pyrolysis results of compound 3 at each temperature (continued)

( )%
. CAS

/min 1% 300°C 600°C  900°C
23.320 (Propanoic acid) 000079-09-4 88 0.73 0.57 —
23.373 1- -D- (1-Deoxy—d—arabitol ) 1000126-24-4 88 1.07 — —
23.430 (Benzene , 1—ethyl-4—methoxy) 001515-95-3 80 — 1.02 —
23.623 (Benzaldehyde ) 000100-52-7 96 0.77 0.45 0.74
24411 13- (Benzene, 1,3-diethenyl) 000108-57-6 86 — — 0.16
25.166 2— -1,4- (2-Cyclopentene—1.,4—dione) 000930-60-9 87 — 1.30 144
25.559 1- (1H-Indene, 1-methyl ) 000767-59-9 95 — — 048
25.809 12— (Naphthalene, 1,2—dihydro) 000447-53-0 94 — — 1.39
26.465 3- (Butanoic acid,3-methyl ) 000503-74-2 84 5.73 2.06 3.04
26.760 4- -2- (4—Methyl-2-heptene ) 003404-56-6 86 — 0.80 —
26.772 (Acetophenone) 000098-86-2 80 — — 0.82
27.063 (Isosorbide) 000652-67-5 83 — — 0.61
27.402 (Formic acid, phenylmethyl ester) 000104-57-4 86 — 0.15 —
27.777 (Cyclopentadecane) 000295-48-7 88 — 0.31 —
28.520 2- -1,3- ((1-Methylenebut—2—enyl)benzene ) 070588-46-4 84 — — 0.66
28.520 (Z)-(Z)-3- -2- (2-Hexene ,3—methyl ) 010574-36-4 88 — 0.58 —
28.534 3- —2- (2(5H)-Furanone ,3—methyl) 022122-36-7 90 2.06 — —
29.109  (Naphthalene) 000091-20-3 94 — — 3.10
29.792 - -2-  (2H-Pyran—2-one) 000504-31-4 90 — — 1.39
30.339 3.7- -2,6— -1- (2,6-Octadien—1-ol,3,7-dimethyl) 000624-15-7 93 — 0.56 1.94
30.372 (Heptanoic acid) 000111-14-8 33 1.16 — —
31.662 (Benzyl Alcohol) 000100-51-6 96 1.89 0.80 042
31.882  —6- -1- ((6Z)-Nonen—1-ol) 035854-86-5 83 4.20 0.78 —
32.088 (E)-(E)-2- -2- (2—Pentenoic acid,2-methyl ) 016957-70-3 85 — 1.50 0.67
33.517 D- (alpha—d—Glucofuranosyl benzenesulfonatea ) 1000125-84-4 83 6.17 3.81 —
33.951 2- (Phenol ,2—methyl ) 000095-48-7 93 1.42 — —
34.106 (Phenol ) 000108-95-2 38 0.68 — —
34.222 14- ( 2-0-)2- (2-Butyne, 14-bis|tetrahydropyran—2-yloxy]) 092372-45-7 85 — 1605 022
34.231 2- - (2H-Pyran, 2-butoxytetrahydro) 001927-68-0 85 21.76 — —
34.460 (Ethylidenecycloheptane ) 010494-87-8 89 — — 0.16
34.718 2- (1,1-Biphenyl ,2—methyl ) 000643-58-3 81 2.94 — —
35.227 2.4;3,5- -1-8-D- (2,4;3,5-Dimethylene-1-iditol ) 1000128-41-8 83 — 0.62 —
35.354 2- -3- (2-Propenal, 3—phenyl ) 000104-55-2 96 2.11 — —
35.604 4- (Phenol ,4-methyl) 000106-44-5 94 5.98 — 0.67
35.705 2- (Naphthalene , 2—ethenyl) 000827-54-3 80 4.32 — —
35.732 2.4;3,5— -1-B-D- (2,4:3,5-Dimethylene—idonic acid) 1000128-40-0 88 — 0.30 —
36.137 2- (Benzene, 1,1—(1—-methyl-1,2-ethanediyl)bis ) 005814-85-7 88 — 0.56 —
36.636 2- (1,1"-Biphenyl ,2—methyl ) 000643-58-3 33 — 0.65 —
36.787 (3-Buten—2—one ,4—phenyl ) 000122-57-6 93 342 0.84 —
37.041 (E)- ((E)-Stilbene) 000103-30-0 93 — 0.53 —
38.851 (Biphenylene ) 000259-79-0 84 2.04 — —
39.760 4- (Benzenemethanol, 4—methoxy) 000105-13-5 94 1.79 0.81 0.13
42692 377 3 -l- )2~ “l- (-Cyelohexen= 1 1nig 013 88 3.56 202 027

1-one,4-(3-hydroxy—1-butenyl)-3,5,5—trimethyl)

95.60 9373  94.57
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Table 2 Cigarette flavoring results of compound 3
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