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Facile preparation of maltol alcohol-f-D-glucopyranoside and
its flavoring application

ZHANG Gaihong, XU Gaigai, BAI Bing, YANG Jing, HUANG Beibei, MAO Duobin
( School of Food and Bioengineering, Zhengzhou University of Light Industry, Zhengzhou 450002, Henan, China )

Abstract: To improve the synthesis of glycoside reaction, 2, 3, 4, 6-tetra-O-acetyl-a-D-glucopyranosyl
bromide (II') was synthesized from D-glucose. A glycosylation reaction between compound II and maltol
(1) led to maltol-2,3,4,6-tetra-O-acetyl-p-D-glucoside (Ill) by phase transfer catalysis and Koenigs- Knorr
method, respectively. Subsequently, the target compound maltol--D-glucoside (IV) was obtained by
hydrolysis of compound IIl. These compounds were characterized by 'HNMR, "CNMR, IR and HRMS.
The effects of pyrolysis and aroma evaluation of glycoside IV were studied. The results indicated that
compound Il synthesized by two above-mentioned methods was target product, phase transfer catalysis
was better than Koenigs-Knorr method. The optimal conditions for the preparation of compound Il by
phase transfer catalysis were as follows: acetone as solvent, anhydrous potassium carbonate as acid binding
agent, and tetrabutyl ammonium bromide (TBAB) as phase transfer catalyst, n(maltol) : n(2,3,4,
6-tetra-O-acetyl-a-D-glucopyranosyl bromide)=1.0 : 1.2, reaction at room temperature for 4 h. Under these
conditions, the yield of compound I reached 75.6%. Compound Il was hydrolyzed in sodium
methoxide/methanol system to obtain compound IV. Glycoside IV could release characteristic flavor
components such as maltol by pyrolysis, which can be added to cigarettes to improve aroma quality.
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1 SRIGERSy

1.1 XA EEE

FEW . T HRRIE (TBAB), 4%k
99%, JtIEH RBRHEARAF; TOKRIRET, 5K
HEL 99%, RETELE L= A BRA A 5 4A 53
T, KRRV A BR A T R AR
PR AL, A HIU; D-A AR S AR, 2y
L2 ABR A A, DU I AR, 25 F#5
KHFSEARRE S, R ol Tl A BR SR 2 Fl 4L

R-1001VN e 7 KA, AR T 547 R
/NT); AB Sciex Triple TOF 6600 i &5 450 AH 0,33 -
AT PR AL, 9 SCIEX AH]; Vertex 70
R B kAR e 21 A 635, 22 Bruker /A
AVANCEII 600 MHz # 34 # PR I 3% AL ( TMS h
WHR ), Fd: Bruker 2AH]; 5250T-7890A-5975C #4
RN, £ Agilent A F] 5 Cijector T [
FIES L, #E Burghart /A H); KBF240 1 i
fEYR4H, 7 Binder AR,

1.2 AR
1.2.1 BRWZEEHHHE (1) 896 %

Z:7% SCHRR[ 13109 77 1A BUSLAR DY 2 T 4 260 %
AR E A, mp. 87~88 °C. 7= i K Ta ¥4 A%
e
122 % ¥ 8 -2,3,4,6-W9-0- T B 4 -4-D-3] & 45 3

(1) #4 m
1.2.2.1 Koenigs-Knorr %

Tt R B AP AR I 2.50 g( 20 mmol ) & £,
9.70 g (24 mmol ) JRACIU ZEEAZIHE, 4.00 g4A 43
fifi, 60 mL —SHHBE, BHET, IABHI& I RERH
ERIRFRER AL 8.20 g (30 mmol ), JHAIE] 2
8 h, WZME TLC W, FEoe O aidi, IS
R, MR EERY), SrERAEN T (Vi
WA VAIHEE) : M(CIRCTE)=1 : VIRGHR ),
EEEME A OEIRGE T 4.01 g, BOR 43.9%.
1.2.2.2  HHFERAEL

IR BB P M A 0.25 ¢ (2 mmol ) &%
M. 3.20 g (23 mmol ) Jo/KBKFRHH . 25 mL PN,
FIREFE T INA 0.20 g (0.62 mmol ) TBAB Ji{H /%
VR <1 2 AN 0.97 ¢ (2.40 mmol ) AT Y 2t
HI Y 10 mL YIS, EESHE 4 h, W2 A
TLC Wi, fR5eefmidiE, JEMIRERE, 19
B i TR LA E T A B0 Ve V(a
k) : MCRTR)=1 1 IREER ), WESHEH
FRP=HITETR, WOEMRAE, Z 5 P EEE L, 5
FMEW I, AR 0.69 g, BEHR 75.6%.
'HNMR (600 MHz, CDCl;), d: 7.64 (d, J = 5.4 Hz, 1H,
H-6), 6.34 (d, J= 5.4 Hz, 1H, H-5), 5.36 (d, /= 7.8 Hz,
1H, H-1"), 5.29 (t, J= 9.6 Hz, 1H, H-3'), 5.22~5.16 (m,
1H, H-2"), 5.12 (t, J = 9.6 Hz, 1H, H-4"), 4.20 (dd, J =
12.0.4.2 Hz, 1H, H-6"), 4.13 (dd, J=12.0.4.2 Hz, 1H,
H-6'), 3.69~3.63 (m, 1H, H-5"), 2.32 (s, 3H, H-CH3),
2.14 (s, 3H, 2xH-Ac), 2.05 (s, 3H, H-Ac), 2.03 (d, J =
2.4 Hz, 6H, H-Ac), *CNMR (150 MHz, CDCl;), ¢:

173.67, 170.47, 170.12, 170.05, 169.54, 161.31,
153.75, 141.24, 117.34, 99.40, 72.52, 71.80, 71.33,
68.44, 61.56, 20.87, 20.66, 20.62(2C), 15.24 . IR(KBr),

viem': 2949(C—H),1747(C=0), 1652(C=0), 1616
(C=C), 1433(C—H), 1361(C—H), 1230(C—O0), 1208
(C—0), 1187(C—0), 1070(C—O0), 1041(C—H), 841
(C—H) ., HR-ESIUMS, m/Z: CyHyO0p,, i HE(H
[M+H]'=457.1346, FRiS{H 457.1339,
123 ZF®B-A-D-HHHEF (V) 98K

fia) [54 JEE B3 FR AL 0.20 g( 0.4 mmol b &9 1,
0.5 mL 0.2 mol/L CH;ONa/CH;OH ¥, 15 mL JG/K
CH;OH 1R/, Zilk TR 4 ho g
H)Z S TLC W, fFRV5Ea)s, A R
MARBE RS, 53 TROEEHR . SR
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SRICAL, A5 22 2F -p-D- %Wl H A1 BE5 il S 7 1z H * 999 -

Broves, el viamik) - CRCER)=1 = 1 BEM,
A VEADT) - VP ED)=5 : 1 IRAEFIGER , 15201k
AN, AGEAK 0.09 g, WK 82.4%., "HNMR (600
MHz, DMSO-dy), 6: 8.14 (d, J = 5.4 Hz, 1H, H-6),
6.44 (d, J= 5.4 Hz, 1H, H-5), 5.49 (d, J = 3.0 Hz,
1H,0H), 5.07 (d, J = 4.8 Hz, 1H, OH), 4.98 (d, J =
4.8 Hz, 1H, OH), 4.74 (d, J = 7.8 Hz, 1H, H-1"), 4.46
(t, J = 5.4 Hz, 1H, OH), 3.67~3.62 (m, 1H, H-3"),
3.47~3.41 (m, 1H, H-2'), 3.37~3.34(m, 1H, H-4"),
3.22~3.17 (m, 1H, H-6'), 3.17~3.14 (m, 1H, H-6'),
3.11 (m, 1H, H-5"), 2.37 (s, 3H, H-CH3), “CNMR
(150 MHz, DMSO), 6:174.70, 161.83, 156.19, 142.26,
116.69, 104.11, 77.79, 76.82, 74.40, 70.08, 61.36,
15.73, IR(KBr), v/em': 3321(0—H), 2885(C—H),
1640(C=0), 1605(C=C), 1434(C—H), 1362(C—H),
1251(C—0), 1193(C—0), 1060(C—O0), 989(C—H),
838(C—H). HR-ESUMS, (m/Z): Ci,HsOs, & AH
[M+Na]'=311.0743, PFEiE{H 311.0740,
1.3 ZZFE-p-D-HEHEHE (V) B Py-GC/MS &

WM&
1.3.1 #E @&t

BOS B FARES, IMAATEE T, s T 2%
i ezrh, ZURGE AR, XS ETT 300,
600. 900 °CHYFAZLSHE 34T, Py-GC/MS &1 A
SURR L IR IRBE 50 °C, FHEMZ 5 °C/ms,
ZTF2 300, 600 1900 °C, JrHf+F 15 s,
1.3.2 GC/MS 5 # &4

HP-5MS B4 H (30 mx250 umx0.25 um ) ;
PERE TR < 280 °C 5 FHELFR )T : 40 °C(f£%F 2 min ),
6 °C/min AYHRTE 2 280 °C, 1445 7 min; 25 AR,
1 mL/min, 4Nkt 50 @ 1; A EIE TR, |
HHELR 70 eV; fRRIZIESE: 280 °C; BT URIREL
230 °C; PUMLAFIRIE . 150 °C; JREHMEHE . 50~
550 m/Z; RJARRUEEFE NIST 3% A 7/ P o
14 BREIFR

FRECEZ 2513 0.13 g, Z2FMbETT 0.26 g, 439l
ToK BRI ERR 1.5 mL, RIAEFRFRHES
BIL A3 K 3 VR o e R 85 Y T 1) 25 11 4 0 R 52
o, BESCEMINTE 10 pL, AR A 2 mm, A
2k 45 58 mmo A5 PN B SR I S5 IR JE K O BV TR
BHR SZ o B R 2 6 BER SR 7 A B 14 0 =7
BT (2242) °C. FHXHBE 60%+2% 19 1H & 1H
MRAR i 48 h DL . S8 GB 5604.4—2005 1 /2%
EYEWARE, HE 10 DU EEFIHTIEW, I3
W 25 AT 3BT

2 #ERETTR

21 “EMIERFAENERE
22 2Ry 5 IRAR I £ Pk A A0 S R, B SEsE it
Koenigs-Knorr 5", LU il # A0 ff e PH 288 A ik i 4R

FHEAET, 4A S F R AWK, AR 8 h,
R ETE TLC YA P P24 5L, BetE g/ Ny
a, Wrkse kel 2,3,4,6-00 2 Bk A 24 . 4iE
K ata], feA 4 AR, 2,3,4,6-VU £
EEE— L2 nTREMEIR R, RN AIRR PR
(K 25 5 B0 AR DU 20 R R & AR K R R AR
2,3,4,6-VU Z. B3 24 . Koenigs-Knorr %6 WAL &)
I, WeRdd, Hy 43.9%.
KA EIR R A B, 25 R 3R 1 PR,
e, RAZSIBMHEBMIIEAR (Jrk1), =&
F B A 70, 10% NaOH 7K ¥ Ik Bl M 4 ik 50
TBAB MAHFE AL, IR EFR R 9 h, R A
40.2%, AKSEFE S5 1 A ) B 208 s b Rk EL i
RIGTCIA BAR R T 4R SR YR, i SCik[ 15]
B R EH AT 10% KOH R &, If H A TBAB ( Jf
22), FIR TN 9 h, YN 45.3%, FEIL A I,
InAAREE AL TBAB ( J5k 3), oy i B2 0 i
e, PEYCRA BT S (55.6% ). XTEHLTE 1 R
3, PAERAE A ) b G R e A A s ) S I s SR o
4f o XPEITIE 2 A3, AL TBAB ARINTR
FC R FE i v SO SR, B I s I AR R A 1Y)
558 555 X TSRO K A A BRI S Y ke AR R, R
TS T RO BN YRR (IR AR, TBAB
ARG AL )0 FBRIER S H) 10% K,CO; K¥H
WACE 10% KOH KW ( ik 4), MRk, H
H 30.8%. ZJ5, ZHXHTEK K,COs BRI 10%
KoCO3 AKIEW (53 5), e BRIy e i Bl o e
N 4 h, JFURHEZ ZE LTI R, ORIK 75.6%. 4E
SEFER SR, it 5.5h, B L, BORRF
o B, BB (5) 1AL &Y MK k.

F 1 BRUFIAR A AL A AL 00T S R T3 14 B2
Table 1 Effect of base and phase transfer catalyst on the
yield of compound I

e
3 . II~E K W ) N
ik OO e T B
1 10% NaOH K TBAB —& Jm#h 9 402

ke [l

B R0 A Wi/

2 10% KOH /K ik — B EiR 9 45.3
3 10% KOH /K¥F#K  TBAB Wil =i 9 55.6
4 10% K,CO. /K TBAB Wl EiR 9 30.8
5 Tk KoCOs TBAB WAl il 4 75.6

W SCWEMHN n(1): n(l1)=1.0 : 1.2, n(TBAB) :
n(1)=0.3: 1, Jo/KEIRH 3.20 g, 10%0% %MW 2 mL,

SIRTRTREI R R, 5k 1~4 Y0 R A K
WAEREIRA, TR R PR, AR
LRI WS Ty B AR AR, AT AE B 2,3,4,6-1Y P A
HWE, FEOVIBCR TR, Ll d R, HEZ
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a5 TLC Waill s B, A6 &9 T T A A 2R A Y
C A B K A P 2,3,4,6-V0 2 LR A0 o i
25 R K.COs 1A, [E1A K,CO, TE%
AN R R P — AN A, BOni TR AR G HBr
5N KCOs N, e —Eh ik K,COs
Vi, LA N AR R B pH, RIS s RS2 7E TG K
RR AT, R g IR A Y 2 T G 2 A K A
SR KA o BRI, R R CR A BT 4 o
2.2 HEWMAN B &R B T
PR RE IR S . i . Z0AM s R o BF
g, xHAeA Y MV G L5 54T T RE .
"HNMR 55080 7T A1, Ak A4 ATV H 35 4 i g 2R
(I:67.64 (d, J=5.4Hz IH, H-6), 6.34 (d, J=5.4
Hz, 1H, H-5), 2.32 (s, 3H, H-CH3); IV: 8.14 (d, J= 5.4
Hz, 1H, H-6), 6.44 (d, J = 5.4 Hz, 1H, H-5), 2.37 (s,
3H, H-CH3) ) Mg ( I: H-1, 2/, 3, 4, 5,
6',63.63~5.36; IV:H-1',2/,3", 4.5 6,63.11~4.74 ),
fEEWMAN X ANET, AW MEE 4 AL
5, O AR SR 62.14 (s, 3H).  2.05 (s,
3H). 2.03 (d, 6H), Mifb&INVMAETH L,
BAXINAE 5, kG NhE&F 4 A~—OH
S5 50 (05.49, 5.07. 498, 4.46), Mik&W
i & 2 B3 iU —OH, 7€ P"CNMR % &, fb&W
&4 442 EH( Cc=O0, 6170.47.170.12. 170.05
169.54; CHs, 020.87. 20.66. 20.62(2C) ), tb&5 IV
FIAEGA LB, %A XEmESE. sy

15.73) Sy Ak 38 b AGBREE . F LIRS Sk, )
G, ARG AN shagfE 50 : 6161.31, 153.75,
141.24 .117.34; IV: 6161.83.156.19.142.26 . 116.69 )
I PR b SRR S0

&Y ML IMEIEF, 1747, 1652 cm™ 43 5]
H ORI | ML IR E L C=0 XU 45 Ik
S ICH?, MR AV, 1640 cm™' MILIGER F
BRI C=0 WM AR IR CH , A LIk
B C=0 WU gE IR SRy, LT 3321 em!
FRILAE GRS AR IR ST o 2R A A . ki
MLLAMNERERT I, A NS F QB i i
LN IE , APV A L, A —OH.

M HRMS % ¥s &, St FHEHM, i+E
CroHp401,:457.1346 [M+H]", 521l 457.1339 [M+H]",
TGN, 8 C,H¢Os: 311.0743 [M+Na]",
S 311.0740[M+Na] . BUIEH7E A HlR2Z 0 HI A,
MTUESE TACE Y ATV A 2544 .

A9 ANV (R4 EEEAA 2 T LA DA I e 5 3 L
IR (H-1") FEAHE (J,) kAW, D-
HIABETTN o FBIRE, HAN/RH %L J, ,=2~4 Hz, D-
HIHIBETT R p AR, FAR/REECh J,,=6~8 Hz, 1k
AWM H-1E 400 5.36, BAHEL J,,=7.8 Hz;
REYNF H-1Mb22 00 % 474, AR Jo=
7.8 Hz, [Hitk, tb&H M AN pHIBRUEL .

23 HEMNHRRBE=I D
&IV AE 300, 600 Fi1 900 °C T A B 7= 1)

VARG S0 (M : 6173.67. 15245 V. 917470, SpH7Z5 5005 2 Bk,
22 ARRE TGV LR 1)
Table 2 Pyrolysis products of maltol-#-D-glycoside at different temperatures
ARXT W TR R/ %
FB o ARERT min A=) gt PCRE -
300 °C 600 °C 900 °C

1 3.26 AR 0, 98 22.91 9.16 1.35
2 3.64 L )(L 97 46.57 3.84 8.89
3 4.92 5 @ 92 — — 3.42
4 7.83 432 T4 0 R )OJ\/O@ 93 6.29 1.65 2.01
5 13.90 ) g i 0 96 — — 1.06

K{

HO
6 15.12 P o 97 — 83.04 74.22

o

0
7 16.49 % 90 — — 1.01
8 23.52 1,63 7K 7 %55 A HO 0 90 24.23 2.31 8.04
H -0
HO
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SRICAL, A5 22 2F -p-D- %Wl H A1 BE5 il S 7 1z H

= 1001

% 2 AT, 7E 300 °C'F, 1 T 24 IR B A X
BAR, 7>, S W S e 4L
JPIEA (3.64 min) , HIKH 1, 6-J1 7K 5 % b
(23.52min) , ARG 2N E 2F W A9 2R B, B TR
B FFr, R A A & 2EEY A I 2, 600,
900 °CF 24 r=) E I 2y, H—fbis 5
BOYAIN 83.04%FH1 74.22%, RILZAN, A Dh
B 4-F2 3 -4- -2 G R RN W I ) 4- 2 3 -4 P -2

P RARAEAE TG MR ot | A, HA D5 &Sk
IV e ) LA i B A 0o R A R RN AR AR R
Iz R HEEREER . M Py-GC-MS 43
Wb ok F, b 2 IBe e 24 - ir 24
R4, I HLAE 600 °C [ F AL 15 B 4T
2.4 RBEIER

TSI ZE 27 15 2 25 By WE T B9 46 S0 DE e 45 R an &
3R

F3 USIINAZ 2 RO S0 A Y PRI 2

Table 3  Sensory evaluation of test cigarettes containing maltol or its compound [V
G L A I R B AR
=5 A R JEEEIIE AR, BORLEE Wi MAAY BRI MM ATIE
MAFE OB FCUCE. REE RE RRS WA BORRERE . BPRBRURN, SRBR AR
A ZEBRET OLEEhE FAE . A it TR TR AR, AR R R AR

HIZE 3 AT, Sz A RS AAT L, Bk 2F
Py 022 2F B W H OB MR 0L IR L 28R R
P ARIRTT XA BT o AN ZF R A
FAEW . A, ROIRAGER S, JF H AW T
JFILHMESZRAR S, BRSNS Sk
FEHERAE L TS, RRER R,
R A R R AT 2 D RS AT, &
ZF BB AR D AORLRTAA , BEAE Blcat 25 A0 AY-fil I 1 I
[P0 7 A AT, RT3 2)

3 it

K PR AR VY £ T 4 2 W (I A BRI AR, 5522 25
By (1) K05 B2 2 B -2,3,4,6- D4 -0- £ it 5 -B-D-
HAGHEE (D) A2 28 M -p-D-#i4g s (IV ). 1E
HHAEEY MRS, 25 %E T Koenigs-Knorr
P RARE R, Koenigs-Knorr ¥ 2 b B [A] 4,
WCREAR, S 43.9%; AHIFE R AT SN SRR A,
SRR, OR R 75.6% . FHH B4/ s &R
Al DL R S K g Ak & IV, ek
82.4%. %54 Py-GC-MS Zp# 5B E VEIE , H bRl
IV 32 AR e 7= A 242 R B S R IR B R L 43, i 2]
MR R B A AT, Kk, BAREM
N FH AT 5

SE
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