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Synthesis, pyrolysis and its moisture retentivity of

2-L -alanine-2-deoxy-D -glucose

K Ak
ZHAO Yong-zhen
=

LI Hong-tao

AR
LU Chang-tong
FWX

WANG Peng-fei

G g PP ol A R ST AR A ml B A L TR A

FEE Box ERK
WANG Hong-wei GU Liang LI Yao-guang
BE W& BB
ZHAO Zhi-wei SUN Zhi-tao DUAN Kun

450000)

(Technology Center of China Tobacco Henan Industrial Co., Ltd., Zhengzhou, Henan 450000, China)

WE:L-7 28 (Ala) fo D-F48 (Fru) 2 4 & Bk = & HE A
AT —H 451 R B ) 4k 2-L-R R BR-2-BLA-D-H
HAEAlaGlu) s R A E-# A X £ (TGDTG) = £ & L g
S &) IR i (Py-GC/MS) 3L 4 # % & Ao 34 2
AT ABATHR ;AL T R AR E A 35 4F, AL AR
RN K, RAS AR EHEEGY R, R
AW A B ARAA W AlaGlu 4 ZL R B 4 178.9 °C,
800 Cuf ¥k Tik 3| 900 LM = MM F B E eI 3 @ 3
% 5B ER kR R bR R kg R vk K Aot vh
ﬁﬁﬂ;’;%@%/\#h Ala-Glu 4% % M fe  T & = B A= H b5 Ala-
Glu B AR A B @ F Ao, 0 2ok fo J & R I 2 BAT
E A .
KW 2-L-F A B
P B R BRI AR
Abstract: 2-L-Alanine-2-deoxy-D-Glucose(Ala-Glu) was synthesized

B -2-BL A-D-#] F # (Ala-Glu) ; % 98 ;

from L-Alanine(Ala) and D-fructose(Fru) through condensation de-
hydration and rearrangement reaction. The thermal weight loss and
pyrolysis properties of Ala-Glu were investigated by thermogravime-
try-derivative thermogravimetry (TG-DTG) and pyrolysis gas chro-
matography-mass spectroscopy ( Py-GC/MS). Using the moisture
content (d.b.) of tobacco shred as an indicator, the physical moisture

retention properties of Ala-Glu were measured. The effect of these
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compounds on sensory comfort of cigarette was investigated. The re-
sults show that; (D The synthetic product was the target compound;
@ The primary pyrolysis temperature of Ala-Glu was 178.9 ‘C, and
the thermal mass loss reached about 90% at 800 °C. The number of
pyrolytic products of the target compound increased with the rise of
temperature, and the major pyrolytic products of Ala-Glu were inclu-
ding pyrazine. pyridine. pyrrole, furan. pyrone; @) Moisture reten-
tion of Ala-Glu was better than that of propylene glycol and glycerin;
@ Ala-Glu can make mainstream cigarette smoke mellow and full,
reduce irritation and miscellaneous odor, and have a role to enhance
on cigarette sensory comfort.

Keywords: 2-I-alanine-2-deoxy-D-Glucose ( Ala-Glu) ; cigarette; sy-

nthesis; pyrolysis; moisture retentivity
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M= EOE B A 19.0 g (0.11 mol) J 7k D-3 # Fl
250 mL Jo7K FHE , 5 4 18] 38 9 A% . A 8.9 g(0.1 moD) L~
SR I I R ML 0.5 hy JITA 0.384 g(0.002 mol) fif 5 1 1 4k
SLRNE 4 h, RN E E IR G 1 U8 8 7R B i A 7
Jo R RERCAE E AT 3 B VR BRI N IE T BE— ik 2 R —K iR

B2 LR . SR AWZ %k (TLO) B 4%, R IT
FINIE TR KR KB A W4 2 0 LRI A5

2 V5B =R A . IR SRR B R PR
WETE EFETELS S 2 KEMA6HE, REHTR™
P 69.15%

1.2.2 TG-DTG 43 #F  FRHL 3.00 mg Ala-Glu, & T 75 4 48
mwmzw T TSR B X R 3% 2 Ol 25~800 °C L fE {4
8k 10 %6 S AR B AR L9 °C/min 3 R TR AR I

90 mL/min,
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(1) FREL Ala-Glu £ 5 0.5 mg AR E o, 7248 7R
JET BRI 244, 2L AL G il il 25 A GC/MS 134T
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20 °C/ms, 43 5% & 250,450,650, 900 C 4 iR B, fF
10 s R U A AR BN B0 90 0 JAR 1090 RA - IE R TR
£ 250 °C 5 W B B 44 - WRBRHIRLEE 50 °C L B BRHIRLEE 280 °C.
(3) (O BANA (3 4E DB-5MS A3 41 (250 pm X
66

Reaction diagram of the synthesis of Ala-Glu

0.25 pm X 50 m) s FHR TR T B LR il & 50 C . R HF 1.5 min, DI
10 °C /min FHE &= 200 C £+ 10 min; 3 ﬁuﬁfgzoo C;
A NAS WA 1 mL/min; 0Lk 50 ¢
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Figure 2 The Chemical structure of Ala-Glu

F 1 Ala-Glu B IR, HNMR,” CNMR #1 HRMS ##&
Tablel IR, 'HNMR, “CNMR and HRMS of Ala-Glu

T S5 40 R ALK

3338.2(0—H); 2922.5(C—H); 1765.3(C=
0); 1050.1, 1011.3, 992.9(C—0—0)

IR(KBr, cm 1)

5.311, 5.560(d, 1H, 1—CH); 3.903—3.938
(m, 1H, 6 —CH); 3.800 —3.861(m, 1H,
5—CH); 3.704 —3.765(m, 1H, 3— CH);
3.643—3.681(m, 1H, 6—CH,); 3.500, 3.516
(d, 1H, 2'—CH); 3.391—3.443(m, 1H, 4—
CH); 2.829—2.880(m, 1H, 2—CH)

THNMR(D, 0)

174.669(1'—C); 101.392(1—C); 80.757(5—
C); 76.733(4—C); 73.002(3—C); 66.606
(2—C); 63.883(6—C); 56.491(2'—C)

BCNMR(D, O)

HRMS(ESIt)  252.237 89 M+H |+ (312 {f . 252.237 20)

2.2 TG-DTG & #f
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Figure 3 TG-DTG curves of Ala-Glu

LA 5T Ala-Glu AR s G W) RMRIRIE N 178.9 °C,
2.3 Py-GC/MS B =¥ 5 1

JE Ala-Glu 1) E 2™ Y1, FE M R KW 44T .
ol 21178 77 0y 1 R B T B B L AT LU R 43 A R A
REPFEEE T 2- 2 HE kw55 18 Rl iy B, H Al Ak & W) R
JF T FE 4 # 2R P 0 1T AR U — 95 B E A% 4 40 R G A R (R A
SO AR 2, PRI 5 45 S R AT R L4
A BRI 4 W E R AR IG 3 UK AR X B v O 22 4%
2L 7= ) 1 RSD 2 0.86 % ~ 13.21% , 3 B 3% 56 J7 ¥ 1
WA,

Ala-Glu 7£ 250,450,650,900 °C 4 4~ 2L R & T 24/ =
W53 18,28,41,45 Fi, 7™ My B ek b6 2L i R BE T v T O T
W% . Ala-Glu e 250 CTF2S#R, 74 15 A KA E Y
R B 43,3800, Wk Rg 285 | M g8 245 ol e 2 ik g 288, e ot
25 W W ) IS RO Ok R 280 1 R OR BR S W B (A X i
10.02% . W) S FHZE 2 Fh 4 i R X & /1 1.73 %6, 2-3 [ 0 -
1,4-2F .2, 3- B BL-2- 30 R - 18D, o 2,3-—4-3,5-
TR - 6- 1 KE-4 H -1 I -4-TR (DDMP) 1 A 4 & 4 e i . o
25.10% ; LTRIRZ » H 10.02% 52, 5-— F JL-4-¥2 H-3 (2 H )-
WK i ) R 2- 2 5 ke g 1 R B i B 2,60 %0 L 1

Ala-Glu 7E 450 “C T 54 , ZL 60 7= W) B it 45 250 °C T 1
T 10 Fl, 7= A 24 FlZ B S B CHE X 5 i 60.59 00, RIS
MR 25 b 2 | MR S R 2K vk TR S 285 . bk g R 24 T 1|
20,1 FPRBR I IR CHEXS A & 3.80% , L BR) » 3 R 284 it
CHIXT 7 & 3,01 % » 2-3F I -1, 4- 0 L 3-H 3E-2-3F R Mi-1-
il .2, 3-— 1 BE-2-3F - 1-FD . 2, 3- 2 &(-3, 5-  F 3k-6-F
F-4 H -0k i -4~ (DDMP) #8555 1 f5c i » Ky 32.51%052,5-
H AL -4- 2 -3 (CHD-TR R B I 2, Ky 4.67% 5 LR .2,5-
FEML R | 2-2 FE Wk w2, 6- . H 3 R M X R4
1.98% LI k.

Ala-Glu 7E 650 “C T~ 2, 7 4 33 B 24 BR 2 4 Bt OFH X
i 55.33 %0 BRI (I R 2 L e 2 | Nk i S B S | ok Iy
i) 25 A T D 24 RN 0S| L 1 AR R 2 ) ST R N i 2,230
SR 2 B35 IR 28 B CHE ST A & 0,602, W 2R AN 1-F 3%
Bli) .5 FhERZEY) B M & i 5.72 %0, R IR IR ) . 2,3-—
A-3.5- = #% H-6- B -4 H-1lk TRg -4~ (DDMP) # % & it fix
BN 15.6720:2,3,5- = H R ML R A W & K Z . R 2,820
2,5~ HBE IR | 2- F -3 - A ik R D L 2, 5- — FF R o IR
TR 2, 5- B HL-4-¥% KE-3 (2 H -1 I i AH xF & &2 24 78
2.21% LA L., 600 CF 24 =P8 5 450 'C R R 13
H B G B =GN T 9 Fh,

Ala-Glu 7£ 900 “C N 2R i, =91y 38 Fh 42 3R 2K ¥ it
CHEXE 5 5 47.06 96, I BRI e Wi 5% i s 25 ok g T 288 . i g
Z BRI 2 L Uk g TR S L A R U ) L 4 i R 2 ) T R R
B 38100, WA EN ), 1 R R R 2 B (M X &
L71% . 482 Fh 5 e 0 (R X & & 1,620, B 2R AN
I-HJERD . 2, 3- 2 &3, 5- 2 H-6-F1 -4 H -t w4157 AH
Xof & R, N 8.59 %05 3-FF F ML I kL 2- 2 Fe kg N 2,
3. 5- B JE I R A X B AE 1.94% A B . 900 CF g
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Table 2 The analysis results of main pyrolysates of Ala-Glu

ﬁ%?’n’ SR VE e B / 7 HXF & hE/ %

I 8] % 250 °C 450 °C 650 C 900 °C
4.79 LR 93 10.02 3.80 2.23 1.71
5.56 2=, kTR 85 2.67 2.10 1.58 2.32
6.05 2,5~ 1 e g 94 0.59 1.43 2.56 1.36
6.87 i % 83 1.78 1.32 1.19 1.50
7.25 i g+ 93 0.62 1.39 2.39
8.03 o 82 — — 0.35 0.73
8.17 2~ nit 97 — 0.34 0.65 0.74
8.63 2- H1 e i g 82 — — 0.78 0.51
9.11 3- H e i g 86 1.58 2.77
9.37 3- H L i I 95 1.38
9.63 2-IR R -1, 4- 88 0.81 0.99 1.32 0.62
9.95 2,6~ F e i I 96 — — 0.54 0.90
10.26 2,3- i JLnnk 83 — — 1.64 0.76
10.38 2- 2, g g 80 1.17
10.52 2,5~ B Lk g - 83 1.01 2.56 2.22 1.78
10.78 2,6~ F Lk - 81 0.79 1.99 1.97 1.21
10.87 2,5- F B ng 88 — 0.17 0.64 0.45
11.06 1-2 Bk v 90 — — 0.26 0.70
11.21 3,4~ B Lk g + 94 — 0.38 0.90 1.18
11.37 3, 5- 7 I L g 95 — — 1.55 0.88
11.52 3- 2 J N 86 — 0.29 — 0.27
11.70 2-Z, FLngng 85 — — 1.16 0.92
11.77 2,3~ I L i 92 — — 0.25 1.08
11.89 5- FT o 91 0.96 1.34 1.55 0.98
12.68 3- H1 - 2- B0 1% M- 1 86 0.32 0.86 0.77
12.79 3-F BL-2.(5 H ) -1 i i 90 1.10 1.46 0.88 0.75
12.93 4y 4~ -2 B R 1- 80 — — 0.53 —
13.67 2,3,5-= F Sk - 86 0.69 1.33 2.82 1.95
14.01 2.3, 4-= F JE A g 80 — — 0.54 0.44
14.61 2- 7, Bk JL it 0 87 1.37 1.11 1.60 1.28
14.75 2,3~ 1 J-2- 30 0 M- 1A 80 0.92 1.70 1.46 1.37
15.40 2,3, 5-= F L g 85 — — — 0.35
15.61 2-Z K4, 6-— P B g 86 — — — 0.22
16.12 3-H -1, 2-3F IR — i ¢ 91 1.55 1.05
16.30 4- 2 F g g 86 0.23
16.47 1~ i 35 i 90 0.95 0.52 — —
16.21 2,4~ 1 JE-3- 2 i g 83 0.39 0.55 0.86 —
16.70 2,5~ HI3E-3-2, g g 89 — — 0.21 —
16.81 2., 5= H1 i 82 — — — 0.25
16.94 2,5~ F 3E-4-¥2 -3 (2 H ) -1k I R (3% 55 ) ~ 83 2.93 4.67 2.71 1.89
17.35 2-7, -6 1 N g 82 — — 0.44 0.51
17.55 2- 1 -3 L - A- it R R (2 2E ) 80 1.97 1.78 2.25 1.57
18.25 2,3- -3, 5~ ¥ HL-6-H B4 H-Nlt -4 (DDMP) 80 25.10 32.51 15.67 8.59
18.52 1-F 3L Bl 95 — — 0.25 0.89
19.09 2- 7, Tk HL 1 % 90 1.08 0.90 0.82 0.52
20.96 2.,6- I i g 82 — 0.68 — —
21.36 3| 90 — — 0.66 —
21.43 2-F SL 18| 80 — 0.51 1.29 1.30
21.65 4~ F L 05| g 80 — — — 0.26
21.80 2- 7, -5 1 g 80 1.30 1.65 0.91
24.12 2- & K657 T FHE N IE 82 0.73

27.47 1,2,3-= HI 35| mE 81 — — 0.52 0.79

T PFOR R AR R E s R IZA A A R 0,
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Table 3 The aroma notes of pyrolysis constituent
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Figure 4 The moisture retentivity in low humidity

condition in tobacco
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Figure 5 The moisture retentivity in high humidity

condition in tobacco
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Table 4  Theresults of cigarettes smoking that added

Ala-Glu
wmt /Yo IR 45 53
0.1 A0 A Al AR TR U]
0.5 S TSR R T 2 R AR
Lo A A AR AR T A R e R W
REEARK - AL D 2 o AR R T i 3
1.5 BN F PR T BT B AR ORI PR

PR 25 R W], Ala-Glu m] B 5 38 T 45 K B < 5 5 6 40

AR AR L BRI e A A BGE AR R . Y R
/J\Eﬂ”Ala*(xlu XA AR Y A 10X . &R
R PR A TR W B AR L PRI - Ala-Glu 7635 0 vh i 36 BT &
1.0%:.,

3 i
EA D-SREAN L-T9 & BR  J5ORA BT Ala-Glu, 77 545
5 AT 6 JROR B 1% R AR (B . Ala-Glu B9 2R 35
178.9 °C ,800 “CHy B AR FILH] 900 5 SLf# 7 1y A B I FEE 114
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