91 4 P10 50 P P gt e %) o 5 B O i
DR OR 58

BRI G T4, Sk miak AR, TR k%l

LA EPET L ARFTEANT AP, TE # N 450000
2. M E R A WHEFRE,FTE AN 450002

FEEE . oA F B G AR i 7 7 B A Ao OB 3 ) B b BRI 3R 00 SR 5 B & T — AP A A AR A Al R BE bk
B, St A AR E-RARE -2 T ABERE REAMA 0 EE/ iR ERBARF &L RATHRL
BEFEIRT P ORERR, ZREAN. A ERE B Rk EX A A 149.9~400.0 °C, /£ 298.7 C o A&
Bk FEXFKR(TT.39%) ;4 200 °C 300 °CF2 350 °C T 64 L EZL0 = W Avbb B fo R —BF | 3 b o9 — B2 7T VA
#2 B P o AR IR A, TR R 0 AE R EAKIR SRR T R An g —Biibv& B ) B vt 22 HR h & T a4, =
KT R = BE4E, i B0 R —BEbi Bl fe ® G 4P B et 2 A3 A K B3 A 75% . 70% .68% ,
B Ry = B eA BS VT VA AR 3 B v 22 0 SRR M | R BT R — R AR

SRR . g LA B AR R AT A B et e B

RESES . TS411 X ERFRINAD ;A

TP AN SR AR JOK -, IR e o] i 2 R T

0 55

IFAARE 5 M0 (HINB ) S — ol ¢ -7 32 20 - o)
SR AR IR A IRBEIRZS T ™ A Al 55
FRHT AR B A R D i PR e AR B
MRS 2 7 AR 2R T T HNB GE o 7E
350 C LR HOA A, HA 0 B 3 W 5 LA ST
R R A RRE R H, A G I R R
AR T HL U L HNB. B A O B B v ) 240

V2 o B A
PEFSE AT 18 7 25 6 TR il i it oA 2
SO ALGEORIE RN B R R T 5K 1k
SSRIEI A R I AT B AR A AL
DA P AR 5 S K B R, AT il R 22 v g K
SRR RBIGRIE AR T SR, Y R R SR
R, AS TIP3 A A R e
IRELAE K S5 TG, a5 (K o0 5 i 2 PR E R

¥ F5 B #9:2023-03-27 ; & B H #3.2023-05-23 ; 1 kit A #5:2023-10-15
HETH. a4 A KA F A A KRB (232300421257) ; 7 & P B T b A R Fr4E 2 8 A3 B (2021410001300098,

2023410001340030)

PEBEIIT . 2 XTI (1983—) , %, Tl B F Tl T A, 7T I8 T A FR IR 8] SR TAZNT W+, £ 207 7005 @y A Jl AL 5

Fo Y8 B A4 #F, E-mail : chuwenjuan6@ 126. com

BIS1EE . 7 2238 (1990—) , B 7T dy 4 F L A, 97 d PR Tk A TR AR 8] AR R, W4 | £ B AF 50 7 v 08 340

Fe B B A4 #F, E-mail ; wanjiqiang1114@ 163. com



2.

P L R AR R AR DR R HA 3 B ORI PR
HE AT AL ORI 77 A B X,

PN S R R 5 A BB A A PR PR
U A R DR, A IR — 2 R ARROR ([R5
WG 1ok R T Y 22 JUREATT A= 1), SR M e A B DR 51
W AR L B B A RO A, IS AL W A T
£, MR I AR R SR R BT AL E
WR ABAEBR BOIMIR | RS AR A AR R K
MREAEAT AL )2 A g R i
INF TG S A R B R AT TR A S 1 ) i g
Pt , 28 e i PR J P RSO IR AL A5 1 R A AR Tt
BT AW AU L B A A HE AR PR Eh AN L Bk 2 TR
FH R A SR RURE A BT — BT 2 R 70 P9 ik
W T , R TR — R P - 25 s 4 A (TG-DTG-
DSC) 75 FII S A S AH (A3 / B ( Py-GC/MS) R
WHIEIZAL & Y W AT O, 2R AR 3 4% 6 L ik 4%
AR PG LN T 338 AR - 22 R K A3 DR A A AT Y
M), 5 2 A IR ] i R R 0 P B R 4R 2%

1 bR

1.1 FEMMEIRH

P& AR a7 g o Tk A BR B2 7 5 2 A
EER IR EL  FHFR MR RA R O O IR
HE, e RRL T AR AR R e fi A B2 7] 5 Na, CO; |
NaCl, Jo7K Na,SO, NaHSO, . f1 ik £ R £ fig |
s O IR A b, R R AR
NalO, WU T 3Rk 1 - TR kL 1- 23— (3-ZH
FRAEFNEL) ik R E IR ER (EDC) (4- &
MERE (DMAP) (N s, FifEAZ sk A AR Ry A
MR ] TR K, COy, KT Hii 42 e Ak 2% i A IR A
] KMnO, , 48 5 17 SOBE T A FRA Al 5 £ 18, KT
BT AR A, A bt
1.2 FENFEEES

BRUKER 400 MHz FIUA% % 3L 4% I 3% (NMR ) 1,
Bt BRUKER 2] ; Nicolet iS50 U H 25 21 4
S (FTIR) AY, Q-Exactive % & 23 ¥¥ 5t 3% ( HRMS )
X, 2&[E Thermo Nicolet 23 & ; WC—1 Y g il das 55 4%
(JREETFRFEIE) , Bt Biichi 23 7] ; STA 449 F3 HU[H]
IS HTAYL, 15 [E Netzsch 23 7 ; 7890/5975 #1454

- B (GC-MS) 4, £ [ Agilent 23 7] ; CDS
Pyroprobe 5250 T 7 #4424 figt {, 52 & CDS A wl;

JA2003 N B AL 7R (&2 0. 000 1 g) , FiRpAR R}
AL PG B/ 1) s KBF240 %Y fE 5 1H 1B 4 , 74 [ Bind-
er 73 ) ; PQOO1 MicroMR #UI 35#% 6 FL 4R 5L A% 43 B
A, LA R A BR A

1.3 EWHE

1.3.1 WIEMEEERAR N FMERN S
BUHER LI 1, 2 BESCHR[20] 1Y 05 i, LR L A 4
BlEERFRER TN Z Mk < TR FH i Ry = 22 JRUR R 5 P11k B
FRANEAS R il 5 Ak A9 5 (4— (AL ) -5
- 1-A 3k -1 H-MEME -2 3R TR ) 5 , FRE 2. 26 ¢
&5 F11.55 ¢ EDC FRUKEIEH, A 878
KA, BRI FE 2 hy A 1,52 ¢ T Z AN
12.2 mg DMAP, 4k 2L )z i 6 h, £ FH # 2 3% 1%
(TLC) Wil sz hy A, R JRURE A 52 42 TH R 0 B U
WA TR s R IBOR T M A 34 R ™ ) 22 A i ik - 2
M2 CERIR AW (V(ATMEE) = V(LR R ) =20 -
1) RERCAEJZAT /0 B, A5 9 B g (2- (3-8
F)A-H I S-SR -1-NHE-1 H-Nki% -2, 4-—
M2, HArEaM 6)1.42 g, 7% 50%

1.3.2 M4 NMR IR 4. '"H NMR 4R
% 400 MHz; C NMR FE4E 4% 101 MHz; %50 H
CDCl, .

FTIR WA - D A R i 2 ™5~ KBr $5
F 2 [8) s 22 I8 GRS , SR A B AR e 2T AP 1
G € FTIR 3% &1, D32 % 2 3 [ S 4000 ~
500 em™',

HRMS 3t 4% 14, Hfﬁ%ﬁﬂﬁ%ﬂﬁi HIRE N

ﬂ\? 2 BT NalO, I{
HO' NHY,, MNaHCO.K  Ho ore Ty
3

1-IRALETBAB,
3\‘:7J<K co,,

;
Ol—ﬁﬁ

65 C

(e} o/ (e} o/

J\ EDC DMAP /F\i KMnO, [\i
R OHC

NH aeykcncn HooC NH NH
5 4

B 1 "Bk S 6 A A 2
Fig. 1

Synthesis route of propylene
glycol pyrrole ester



HOUHR, % BT AL VD B vl v R O R R A 2 e R BOR AR -3

1 mg/L W, MBS YR FELIBE 25 (EST)

1.3.3 FEB#MAEEES  FRE 15 mg N Rl
I EEE T AL O, M, 7828 SRR (i 60 mL/
min) F, MK R 30 ~ 450 °C, in#GE = 10 €/
min, [0 0 SR LS PR A AR (TG ) TR AR
(DTG) MR RIS T (DSC) H1Zk

1.3.4 EESN 1) PRI 2 mg N BEMLIE R
BT AW (KR 25 mm, PioG 1 S8 & B A 0
) e, X6 LA 7 R 1) SR (AR TR 4 Sl U
200 °C,300 °C 1350 °C ) , #Zf# =) He IS
A GC-MS BRAML b 74 B FSEE .

2) PRSI IRIRE 40 °C 445 1 s, R)F
PL30 °C/s BFHEE R T 2 200 CH-FF 15 s, T+ &
300 CHEHF 15 s, TFE 350 CAR-FF 15 s 2R Bl N
He, 75 UEIREE 1200 °C, FHEH R R 5.0 C/s; TR
J¥ 80 °C, FHEEARN 1.0 C/s, HZUHHRF A A
TRA SR, WSO R HLIRBE 50 C 9046 i B2
50 °C , R BE 250 °C, FHEE K 2. 0 °C/min, &40
LIRE 280 C,

3) GC Mk & F. R DB -5 MS E 4 & &
(30 mx250 wmx0.25 wm) ; B K He; HFAE HIR B
h1300 °C 3EARTEIE R 50 °C, LA 6 °C/min Ay TR
KIFZE 80 CA%FE 1 min, TFE 110 CA£4F 2 min, 7
PL'S °C/min (FHEEFETE 280 C ;i #N 1 ml/
min; S A 50 ¢ 1,

4)MS A R 2286 (B B 1R, fig
TN 70 eV, W E B E N 230 C; & 2 i N
300 °C ; PUBRAFIRLE N 150 °C 5 B 4G o 30 ~
500 amu ; I AERFE] N 2. 8 min ; FAfH =By VT B 2
A NIST 17 JRi%JE
1.3.5 BEMAMZERFAE 2l
SEMPI22 )5 5 20 B, BR AR, 022 B T E R E
M4 (IR BE 22 °C, AR 60% ) V- £ 48 h,
.

1.3.6 BEMAMZTEESKERNE REGEED
TR MR TG, A ZE AR K T T AR 1. 2%
FIRY P T M S T VR 5 o JE 349 0 I 304 7 - A8 - 7Y
PR A 22 SR, 2 T S ER 2. 0% 5 LTS N
SE R K 5 T R P AR 2253 SIE R s Al

Xt B4, B TR AR IR A (R 22 °C, M
60% ) AT 72 b K 1 A P AF DG BE R &
32% , BERE 2 h DU RE L R K o0 B IR TR
TR KRN TR A I 22 0] 4R K 43 B AR A
SCHR[ 21 ] AR R A

1.3.7 RHBEEERSH K 136 TAHXHE A
H 32% VAR - 22 B T HAR R 15 mm
FAAZ B I A v, D A% 1 T 3 IR AR Oy
22 MHz; M3 N 778 183. 37 Hz; B RFESE T
A4 5 000. 000 ms ; [B1EEHE] K 0. 300 ms ; 45 4E
IRM 0. 080 ms; B4 254 3 db; DR=3;NS=32,

2 SRS

2.1 #£HERE

P M iR Ak A 0 e g IR ZE R Y HR
FAR SR 7.39 BbiE, oAb B H 7155
HINTE 0. 90~ 4. 38 Z[H], P it nb 1 s o i g 45
A 0—C=0 iy C JE 1755 FZE M IMEMYG
X, A B CJRF RS ES X B, H
NMR $(E 40 F:8 7.34 (s, 1 H), 4.36 (t, J=
6.1 Hz, 2H), 4.26~4.22 (m, 2 H), 3.79 (s,
3H), 3.74 (t, J=6.0 Hz, 2H), 2.55 (s, 3H),
1.97~1.92 (m, 2H), 1.72 ~1.66 (m, 2 H),
0.92 (t, J=7.5 Hz, 3 H).”C NMR B#EWTF.s
165.13, 161.07, 141.76, 120.81, 119.78, 112.24,
60.76, 59.16, 51.00, 46.62, 31.94, 24.07, 11.27,
11.02,

Kl 2 N RN R Y FTIR A1 HRMS 35 &,
Il 2a) AT, 1689 em™ 1 1533 em™ &b H 8 /) 45
TRV T & 1 TN BN B S € =0 19 fh 4 iz
B 3467 em™ A ARFAE DI IR TP BN g
P25 48t —OH. 5k AT 1 r A i ) i e 0 | 32 ik 1A 2
VA B2 R P 1 MR RE AT

H1 & 2b) AT AT, N ZEENL S R N H S 4 AE X 4y
TR TS N 284.149 2, ST bR N B (H N
284. 149 0, PHIILA B 1k A 1 T8 B Nk s e 45 44
EH
2.2 BETARRBEESR

HArk & ¥ TG-DTG-DSC ik WK 3, K



0.9
0.7

05
4000 3500 3000 2500 2000 1500 1000 500
PWHyem!

a) FTIRGEE

110

—
o
vy

%100 M+H]': 284,149 0
&
z

95

90

260 280 300
ST Ho(m/z)
b) HRMS# &

B2 &=BEagEs e FTIR A= HRMS 34 B
Fig.2  FTIRand HRMS of propylene
glycol pyrrole ester

100
60}
40t
204

B R AR/ %

B3 & EesEs TG-DTG-DSC w4,
Fig.3 TG-DTG-DSC curves of propylene
glycol pyrrole ester
3 AL, N B N IR A K EE X E] S 149.9 ~
400.0 °C ,7F 298.7 CAb BT i K Rk B K, H
77.39% . TE 198.7 CAb H BRI | HE KTy — Btk
W T T RE A A B B L, I 7 A 4 R PN AR
EY S INPGREE AR 337. 7 C 5, TN B g 5
M TRE . I Y B g 1 FA R A

IR A 200 °C ,300 °C 350 C.,
2.3 HAMBOW

HRAE NIST 17 B VCRECZE S, 77 Z B ik i R 7E 3
Pl b A 5 B A AR TN LA S, PRh

PR SR DL 1, R 8 A A
0 ] SR R 7K 3 5 AR T AR R
WM AR IR A

k1 BAMCE YRGB R
Table 1  Pyrolysis products of target compound

Ve AX i/ %

7 EE e

[/ min BE/% 200 C 300 °C 350 C
1 4.7 N 90 6.9 8.2 44
2 23.5 fkEWS 88 85 83 45

2.4 AEFRERNESEMLEREIRM
#m

A [7) figp WA s ] - 325 R 22 1 35 5 K 3 L [
4, FHIEL4 AT, 3 20 P 0 I 22 i ) T 2 KR
A7 i ik W2 Fof ] P S T BRI, 7R 1Y 16 b P A2 80
HLTAHE R T BER S B3 24 h B K38
BUR 28 AT P s P9 S 1 2 e A P 24
BT 3 E KR 9h 3. 27% 4. 41%F1 4. 29% , B
TP R S 5 198 P R - 22 T R B KR TS
A (HRIR TN B,

A ] i 52 s ] P32 T - 22 P 2 KR LI 5, Fh
P 5 AT, 3 2 -2 A I 22 i 18 2R K S B4 i e
I PB] A4 BT T 87, ESRT I 16 h NS4 He | T
e RIREAE 24 h 35 B, I 2S (AL TS R
ZH PR e I T 2 T 22 1Y R K #4535 R
9.19% 8. 75%F1 8.91% , RIVES TN T nk 145 g (1)
RIS 22 0K Fim T i dl (IR T 25 F 4l
H I AT FEARIR PR BE R BRI T P B 1 1
T 22 R RE TS AL BT A, X

]

—— N R
—a— I RN BR

4

FHEE K%
o »w® o b =

~
T

20 é éll é ?IS ll() ]I2 ]I4 1I6 1I8 ZIO 2I2 2I4
B[] /h
B4 R AT A e 2 8 F A

Fig. 4 Moisture content of cut reconstituted tobacco

on dry basis at different desorption times
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Preparation of a novel moisturizing agent propylene glycol pyrrolide

and its moisturizing effect on reconstructed tobacco leaves

CHU Wenjuan',FAN Wenpeng”, GAO Ziting’ ,HAN Lu', TIAN Haiying',
JI Xiaoming” , WAN Jiqgiang' , LAl Miao®
1. Technology Center ,China Tobacco Henan Industrial Co.,Lid., Zhengzhou 450000, China ;
2. College of Tobacco ,Henan Agricultural University , Zhengzhou 450002, China

Abstract; To overcome the disadvantage of strong moisture absorption of traditional moisturizing agent propylene
glycol in heated tobacco products, a new type of moisturizing agent propylene glycol pyrrole ester was prepared,
and its thermal behavior and moisture retention effect in reconstituted tobacco leaves were investigated by thermo-
gravimetric-derivative thermogravimetry-differential scanning calorimetry, pyrolysis gas chromatography/mass spec-
trometry and low-field nuclear magnetic resonance imaging. The results showed that; the thermal weight loss inter-
val of propylene glycol pyrrole ester was from 149. 9 to 400. 0 °C, and the maximum weight loss rate 77. 39% was
reached at 298.7 “C. Propylene glycol pyrrole ester was subjected to thermal cracking at 200 C, 300 C and
350 °C, and it mainly could crack and interpret to release pyrrolidic acid and propylene glycol, among which pro-
pylene glycol could harmonise and reduce the sense of dryness of the tobacco. The moisture retention ability of
reconstituted tobacco leaves added with propylene glycol pyrrole ester in low humidity environment was higher than
that of the blank group, but lower than that of the propylene glycol group; The area of bound water inside the
reconstituted tobacco leaves in a low humidity environment of propylene glycol group, propylene glycol pyrrole ester
group and blank group was 75%, 70%, and 68%, respectively. Propylene glycol pyrrole ester could reduce the
strong moisture absorption of reconstituted tobacco leaves while maintaining a certain degree of moisture retention.
Key words : propylene glycol pyrrolidine ester ; moisturizer ; thermal behaviour ; reconstructed tobacco leaves ; heating

cigarette
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