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FE: DOBHR-o-D-HENE (1) AREAUARIRE I ( 1) SR, 2004 8 T 5%hE-2,3,4,6-10-0- 2.6t
Se-p-D-AANETT ) FEHER-A-D-H4AE T (IV )o 78GR P RIAR T B 4R 2 T Koenigs-Knorr 15 FIFHF;
B, A K= Y45k 2 "THNMR . PCNMR ., FTIR Hil HRMS #fiE. =8IV Iin A m1d, I 17 HAE
FEFHERAF AR, G5 RERH, MR AR R AR, MR T Koenigs-Knorr i, il
WA AL B SO 25 0.10 g DU T FIRAR B AR . 10 mL S H BE %R . n( 1 )=1.2 mmol. 1.60 g
Tk KoCOs AR . n( 1) s (=12 : 1.0, FEHEN 8 ho FE_ LIRS T FE RN ABERN 44.5%, Hla)AE
T 7 FE s/ R AR B b 2 20Tk, 58I BRIV, IR 88.0%. NN IR rp , FEMy IV H0SA% A i
J& , HAE RSP R EN 3.11%,
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Synthesisand pyrolysistransfer rate of 2-ethyl-5-methyl-3(2H)-
furanone-4-0-f-D-glucopyranoside

ZHANG Gaihong, SHI Dongdong, LI Tong, YANG Jing, HUANG Shen, MAO Duobin"
(School of Food and Bioengineering, Zhengzhou University of Light Industry, Zhengzhou 450002, Henan, China )

Abstract: 4-Hydroxyl-2-ethyl-5-methyl-3(2H)-furanone-2,3,4,6-tetra-O-acetyl-f-D-glucoside ( Il ) and
2-ethyl-5-methyl-3(2H)-furanone-4-O-B-D-glucopyranoside ( IV ) were obtained, respectively, from
glycosylation reaction of 2,3,4,6-tetra-O-acetyl-a-D-glucopyranosyl bromide ( I ) and 4-hydroxyl-2-
ethyl-5-methyl-3(2H)-furanone (1), and the Koenigs-Knorr method as well as phase transfer catalysis
method were explored in the synthesis of intermediate Ill. The structures of intermediate and product
prepared were confirmed by 'HNMR, "CNMR, FTIR and HRMS. Product IV was then added into
cigarettes and its transfer rate in mainstream tobacco smoke was analyzed. The results showed that, though
intermediate I could be synthesized via both methods, phase transfer catalysis method was superior to
Koenigs-Knorr method. The optimized reaction conditions of phase transfer catalysis, under which the yield
of intermediate Il reached 44.5%, were as follows: 0.10 g tetrabutylammonium bromide (TBAB) as
catalyst, 10 mL dichloromethane as solvent, n( I )=1.2 mmol, 1.60 g anhydrous potassium carbonate as acid
binding agent, n( 1) : n(11)=1.2 : 1.0, reaction at room temperature for 8 h. Meanwhile, product IV with
a yield of 88.0% was obtained by deacetylation of intermediate Il in sodium methoxide/methanol system.
Moreover, product IV was pyrolyzed into 4-hydroxyl-2-ethyl-5-methyl-3(2H)-furanone during cigarette
combustion with a transfer rate of 3.11% in mainstream flue gas.

Key words: glycosidation; phase transfer catalysis; 2-ethyl-5-methyl-3(2H)-furanone-4-O-f-D-glucopyranoside;
pyrolysis transfer rate; perfume and essence

i BEHEE: 2022-06-16; EFABEHE: 2022-08-29; DOI: 10.13550/j.jxhg.20220560
E£TA: WrMARHIBOGTRImE (192102110212)
TEBR/A: TKoar (1980—), %, RIZH%, E-mail: 50654048@qq.com, BER A : B (1962—), B, #4%, E-mail: maoduobin@

sohu.com,



©622 - A% 4m 4 T FINE CHEMICALS

540 &

W e —REEMEEDR, RE5THE, &Y
ﬁkﬁ% HA RFRAIFEEN, (HE—E&HT
A SR AR L A kA s, HE T
ﬁMTT A, W LARERAIE N T, A R
YRR, R MEMEZSEGEA R
B 1) o7 FH 5
T E AL PR IR SRR, (b2 44k 2-2 3457
FE-5-HIE-3(2H)-MRIRGER , KARAFAE T3 miypy
250 [l e 2 e s i v e, B
mmm%%mﬁﬁ% R AR MR LIS B AR
P ( FEMA3623 ) 22— g ammmia, &
Gmea)2mMWMEMTm%ﬁ%%%+ﬁ§@m:
S0240 ) , FEE i Tolk H w3z FAE 3% 25 Fn A2 i<k
FIES IR . AX YRS %, FFHEESP AR
ES AL, TEERE WA R e . R
B UL 2R A AR O AR RE . S B HE R BB, T

Iﬁ\/ 3 .
Acoﬁ Awﬁ

AcO > AcO 3 2T
AcO gy

|
#: Ac i CH;CO—,

1 SCIGERSy
11 KF 5N

S, R PR T E RTAEAE ;. LB
TR-o-D-F 2 (8 98% ) . = 9 H b il iR 4R
( AgOTf, JREDE97% ) . PUFIIARSL ( AgBF,,

J 53 99% ) triIﬂhT A AR By A BR A
ﬂ;%%%ﬁ%m(ﬁéﬁﬂw% . Ji/K K,CO;
L ATEL 99% ) | HPRER ( AgNOs;, i /3%
99.8% ) . —AH b, AiMEE. LR TR M H ARG
Brohartrat, FE254E R ARFI A BRA Fl s Ag,CO;
(Brim o4 99% ) , RIEET ki st fb2=il i
RERE (200~300 H) , HFRBHEATARAA; 6
e R A AR SR AR, R DO T 3 R Ak g
(TBAB, i/ 99%) , db 5@ A REHL A R
ovE; NIRABAER (i ﬁﬁ9m>,iﬁmﬁ
TR PR A A .
Avance I 600 MHz #8502 I 354, i
+ Bruker 4\ Hl ; AB Sciex Triple TOF 6600 # &= 20 &
A3 -5 o BB I A, 2 SCIEX A+l ;
RM20H AU JHAL, 72 [E Brogwaldt-KC 23 7l ; 7890B-
5977A BUSHH g/ BEEA (GC/MS) , FEE%E
FEERHE A R Vertex 70 i A8 4217 40
WAL, 32 Bruker A Fl; KBF240 #UfeE R HRAH

AEEHEMEME. BT, KITAO %> PIHiE
TEME-p-D-F AT (V) MAEDE K, i
T HAYTEE, LAY IV 2 B b R 5 A e
TERENH B IR AL B A7 7E 3 1y, A LS IV i1k
S0 B A A I A Y A BS R E AR i DL
fiiA

B A O A AR Z R U Bk TR A
J7 154 Koenigs-Knorr 1 FIUAH 6 B A1k 15 55 o AR SCH
DL TRIR-a-D-#%00E ( 1) R id sk, 5%
(1) #EFTHEE AL, 43912238 Koenigs-Knorr
/ﬁ*ﬂ*ﬁﬁ@@ﬂﬁ%%Aﬁi & THITR - B-D- i A W o XoF
PR T7 B AT SR AR R B Ak, LUBIN B A b Y
A AR IEER RS . IPK B ARRETT IAG
o, E HAE G P R R, N HAEE
SR AN A AR S 2 . EARAY A g 2
TR

CH;ONa
CH OH

oH
|6v 5'
HO O o 3
N /sz/—gz\/s
o’ 7
VAR

5% Binder 2] ; Cijector B H gy B4, 1

E Burghart /3 5] ; KQ-500DE 448 75 I I P Ay,

Bl i S AR A PR A ]

12 ARTE

12.1 % H81-2,3,4,6-v9-0- L Bt ik -B-D-F & 43
(1) &4

1.2.1.1 Koenigs-Knorr 7%

M 50 mL — H[BE LM ImA 014 ¢
(1.0 mmol ) FIMEAFRMES . 049 g (1.2 mmol ) &
P VR -o-D-H 205 . 0.2 g 4A 43T . 10 mL %57 ( 4
AW ), BB (25 °C) BT, A
FREREAEF U a9 E I 2 A Ag,CO50.41 g
(1.5 mmol) ], 4k&eibfrieny, SOt feR
Fé%%VchWL%vﬁﬂ%@'WZMZ%F

D1 IR A RIERITN . RO EEe, (SR,

IR, UEWUEBER AR, MBI AT, H
200~300 Eiﬁ%&iiffﬂtﬁﬁ%ig V() - V(4R
LTR) = 3+ 1 IR BRI, ZEGRIEY
I, AEEPY, KAR RIS E K 0.085 g, 1K
£ 18.0%,
1.2.1.2 AaiEA4E ik

] 50 mL [RIEESH A A 0.14 g (1.0 mmol )
T AR eSS . IE AR (40 1.60 g (11.5 mmol ) G
7K K,CO3J) . 0.10 g (0.31 mmol ) TBAB, 10 mL ¥
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SRECEL, S e I IR-5-D-H 2 Wl A0 S AR i e B 623+

A= b ), ZIRBFET , 8 0.49 g( 1.2 mmol )
LR -a-D-F A FEE T 10 mL w7 (40— & H ke )
O AN, INSEEe, RSPt s, S
SERERL IR, VRS IEZEVRAE , 1B LL AR PPIR
Yot RERCHE)Z M 02, H VCATHEE) © V(2R CTR)
=3 LIRBWMGEN, REFHRIEEI, A6
Y, BURIEA N AEAEK 0.42 g, IR 44.5%.
'"HNMR (600 MHz, CDCl;), 6: 5.18 (d, J = 7.8 Hz,
1H), 5.11 (m, 2H), 4.37~4.31 (m, 2H), 4.17~4.12 (m,
2H), 3.70 (m, 1H), 2.12 (s, 3H), 2.07 (s, 3H), 2.02 (s,
6H), 1.80~1.71 (m, 2H), 1.19 (t, J = 7.6 Hz, 3H), 0.97
(t, J=6.0 Hz, 3H), “CNMR (150 MHz, CDCls), o:
195.70, 181.36, 170.51, 170.10, 169.86, 169.50,

133.75, 99.86, 85.49, 72.58, 71.92, 71.06, 68.32, 61.82,

24.37, 20.80, 20.67, 20.60 (2C), 13.76, 8.65, FTIR
(KBr), viem ': 2985, 1753, 1706, 1628, 1432, 1378,
1221, 1072, HRMS (ESI), C,H,50,, m/Z: [M+H] 3}
HAH 473.1654; JAME 473.1652.

122 #mE-A-D-HEHEF (V) 696mK%

] 100 mL [B B MA 0.32 ¢ (0.67 mmol )
TR -2,3,4,6-10-0- L W5 -p-D-# A FET . 1.5 mL
0.2 mol/L F 4/ H B e . 25 mL Jo/K B, %l
PibE T BN 8 h, TLC BRER N, A B AR K1)
FEPIE R, RVSEEE, IAGEE 200~300 H AR R
K, BEZEBREER, HEOHK., EREZI S
(Ve ZE ] V(A Bk - MR =3 : 1, #
A& AR - V(B =5:1) , IWESH Bir
PRI, BEZE R KRR B A AR 0.18 g,
R 88%., 'HNMR (600 MHz, CD;OD), d: 4.74 (d,
J= 7.8 Hz, 1H), 4.57~4.53 (m, 1H), 3.85~3.81 (m,
1H), 3.70 (m, 1H), 3.40 (m, 1H), 3.37 (m, 1H), 3.29
(m, 1H), 3.26 (m, 1H), 1.98 (m, 2H), 1.44 (d, J = 7.2,
3H), 0.99 (t, J = 7.4 Hz, 3H), “CNMR (150 MHz,
CD,0D), d: 198.29, 183.69, 134.01, 103.19, 85.42,
76.93, 76.30, 73.45, 69.74, 61.09, 24.08, 12.76, 7.13,
FTIR (KBr), viem': 3420, 2924, 1691, 1618, 1456,
1275, 1204, 1071, 924, HRMS (ESI), C,3H»,Os, m/Z:
[M+Na] &8 327.1050; WA 327.1052,

1.3 HHIR-p-D-FERERNBHELENNE
1.3.1 BB@mA&

FREUE R --D- A 2 B 1129 0.3 g, A 1.5 mL
JoK CBE, MAEPABNE S, R A ShiE s m
POK B RHABOE AR INE 2 B S T, B306
A 30 uL, EHMAF L 2 mm, 2R S
58 mm. 5S¢ SR N A b Bk ) 0E S TR R E
TR CHIXHEIE 60%+3% ., JREE(22+1) °C ) P
48 h DL ERR, QUM 8 B L AE AR R 0 BR AT P A
12h DL b 23 R BRAG AR HCAE 1 T0 7K £ sk FH AH [
I

132 ZAMAEBEHESE

B A {4 0 R T i -p-D- 4 25 B 0 A SE 56
GBI, FWARPLIEARE SR AE T HcE 0 , &G
Wz 30 32 o FHPA e ST U8 A WS 32 A AR A
Y, BASINFIE R B 10 SCENERIARY) o % 5E
Be B AHAE 30 SCEMRIR SORAH Y ) SIF I8 R AT &
A 50 mL #EFEIH A, A 30 mL 5 H kg, R
IMATREWE R 2.011 g/L AR IE 7 HE N bRE R
0.2 mL, #7H A H 25 min; ZEBUS B 1 mL 2 BOR
0.22 um A HLIEMLIE, #H4T GC/MS Kl

AR (1) T35 i R - - D - 285 B 7 45 R
F AR SR T A R %

Y/%=(M~-M,)/ M,x100 (1)

K Y HEFMATRAHTERER, %; M
B A5 M i SOR AR Th R Y BT i (mg/3)
My 2R3 U AS H 3 I AR AS0OREAE v i Y B
(mg/3 ) 5 M, FA& KRS 0 A T - 8- D~ 20 B 1
RO R T B T B A B (mg/SZ )
1.3.3  GC/MS 47 /4 w1 £ 24

YHE TR B O T R B A 90.8 mg, G e s
5% 100 mL; HERIRHBOZE I 0.005. 0.01. 0.03,
0.05. 0.1, 0.3, 0.5, 1. 3, 5mL F 10 mL A&
. KHA 0.2 mL BRI R 2.011 o/L NIRH S
FEENFRIERIT E R ZE 10 mL, BCHIAL 10 RS R
HESVAW; T 0.22 pm A HLIE RS I8 5 # 1T GC/MS
i, IFZ AR 4R .
1.3.4  GC/MS 5 #7 &Mt 55

s . Mgt Agilent 122-5562 DB-5ms
(60 m x 250 um x 0.25 um ), PEFER 1.0 uL, FEFE
FHHRJE 280 °C, 0¥k 10 0 1, WK 1 mL/min; JF
RFEFEN 40 °C, {34 0 min, UL 1.5 °C/min FHiE &
140 °C, f#4F 10 min; A 1 °C/min FHE = 145 °C,

B BB FIE (B, MERER
70 eV, PUMHFFIREE 150 °C, B FIRIREE 230 °C,
fERZIRE 280 °C, HHFTERI 35~550 °C, ¥HILE
IRIFA] 8 mine & MRS R 24948 TAEIT =0, R
NIST 17 JSEIERR, 454 0815500 iy Jr ik it
75 BRAMERA SIM TAE L, DI A R
6 Vi T 0 T RS P TR TR 0 A R U TR AR 2 L i
17
2 H#R5TE

A BT PR O AE TR Al T, b 3k
O FE B R AR S P R B T R R . el

2231 Koenigs-Knorr B FE AL Sz 7 55t A2 A1 bl AR
VE R BEEL AR A SO0 sty . Hodpr, SRR



.« 624 - A% 4m 4 T FINE CHEMICALS

540 &

B, ARG PR 2E, MmO AR, s AC s
s RO AR R B B AL R B
JE 25 5 T4, TR E] p R = RO, R,
A SCUL LR -a-D- ARV E A BERALA , 23 5T T
Koenigs-Knorr BRI RS AL, i AHEL RS 1L TE
FCRLZEAFIRAN . By TR BCREE (445%) .
Koenigs-Knorr {5 WAK R EZ A% . WAL (18.0% ) -
BRI, AHEE LR T Koenigs-Knorr ¥ .
21 WEYNE KT EFR

ARG MRy, BEKRRT
Koenigs-Knorr $H 4L, #5288 1.2.1.1 95528007
Be, BEHETMALFIAIE . BRI RO
XA ISR 2, S50k 1 s,

1 PR A R A5

Table 1 Effect of reaction conditions on the yield of
compound I
; SO BV s
i=1 i AL e 3% /0,
75 AL sl #E°C [/ R /Y%
1 AgNO; ZHEMW R 25 6 45

2 AgCO; (FffL)
3 AgCO; CHiilil e85 )
Ag,COs (Hiifil 4

TR 25 6 10.9
TR 25 6 12.4

4 Si0, 410 ) ZE P 25 6 18.0
5  AgOTf ZE R 25 6 4.8
6 AgBF, ZE Pk 25 6 5.0
7  AgNO; P Tl 40 8 NR
8 AgCO; (FfMfk) W 40 8 NR
9 AgCO; (Hitl&) N 40 8 NR
Ag,CO; (Hr
10 Sigcjz ﬁl}; Tﬁﬁjé ] 40 8§ 35
11 AgOTf 5 Tl 40 8 NR
12 AgBF, IR 40 8 2.6

VEen(T) s n(l)y=12: 1.0, n(fEEA]) : n(T)=1.5: 1.0,
NR AKKN; n(1)=1.2 mmol,

M2 1 A, SRS 1~6, A HMREARN
AN R R DO R ety || Wb A I i E
B Si0, K Ag,CO; WiGthfm (55 4, IR
18.0% ) , 45 Ag,COs (JF5 3, IR 12.4% )
MR mil Ag,COos (JF%5 2, IE 10.9% ) K2,
AgNO;. AgOTf, AgBF, iE M2 (453X B ¥
S0, WE45%; FFS 5, WK 48%; FT 6, I
R 5.0%) o WTREMIR R Ag,COs HHE TRE Si0,
I, BEREAT RO AR AR AL 0 F R TE A, B aE I
PEALTEYE . TS 1~6, B NN 6h 5, b
YGRS, 4ReR i K e B Ia], s iR &R
A, RPN L, AR o B alifk .
XS 7~12, AP ERAE A R s, 2 s g 12
h AW, I 40 °CRJW 8 h GG &

W (55 10, 0% 3.5%; JE5 12, 0K 2.6% ) ,
FEWRI =Y 2,3,4,6-V0 2 B A4, nTRE IR A
S SN A Z PR B Y K A A 5 3 4 TR IR -0-D- )
PETEARERAE T & 2B KA, A2 hE 2,3,4,6- DU £ T # 7%
Wi, B, KX AR RN I HEA TSR], T LA
PP RV BT TC KA BE ,  [RI B2 7 AR Z i fin A
W TR 4A o Fi . XTHFS 1~6 FlF S
7~12, K G AR v SR B T IR AR
Bl 2 8 Sio, H3k Ag,CO; Ih P B I

it R NS ER R AL, R A Koenigs-
Knorr 33017 R B4 LA AW BE( 10 mL)
S RS L R4 Y S10, FH 3R Ag,COs MAEALH
n(EAEFD : n()=1.5: 1.0 R n( 1) : n(l) =
1.2 1 1.0, KN 6 he HH, n(1)H 1.2 mmol,
AW AR 18.0%,

TR Koenigs-Knorr 7%, fh&4 MR E:
i, PG, $%08 1.2.1.2 Fszmyik, 22tk A
BARLIES RALS T, 455403 2 Fis .

2 BRI AL X A TSR 52

Table 2 Effect of base and catalyst on the yield of
compound Il
e e e P
1 1 mol/L TBAB —4&(ffx 40 5 35.0
NaOH ¥ i
2 1mol/L TBAB —4&fif: 40 5 32.0
K,COs I
3 JKK,CO; TBAB —&WFkt 25 8 445
4 FKK,CO; TBAB & Wki 40 4 37.5
5 J7KK,CO; TBAB N 25 7 28.5
6 Ji/K K,CO; TBAB Wi 40 5 26.0

W a(1):a(l)=1.2:1.0. () : n(TBAB) = 1.0 : 0.3
1 mol/L B 1 mL; n(I)=1.2 mmol,

He 2 A, XS 1R 2, AR &
H - /K PIAIIR 22, TBAB AMIEEBAMEALF], F5 1
i FIBEPE R Y NaOH K IRAE iR A, 1575 2
o B 3 55 1 KoCOs K A M AR, P IR
RIAR, BAFTE IR IR R A% . Bl =4 22 5 ),
AR F2 N B[] B8 52 7 0 SO ) B, WSO I TG G i
XFHFS 3 Hl 4, R E] RNV AR R Y K i )
SR 55 T BE2 N 2 VL - - D -4 25 BH O K L T 25 )
JL B 2 A S, DR R SO B ) R T e R IR
F, FRAFMIK K.CO, B N RH], HEAN
IR RN, % (25 °C) ROWICREE (F
T3, IR 44.5% ), IR 40 °CR iR 4E%E, {2
FRPRE O, H O TLC Wil 2 7E i B S, 3%
Wi J5 2= W i oy s alifl, CRBRIC (P 5 4, iR
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SRECEL, S e I IR-5-D-H 2 Wl A0 S AR i e B 625+

37.5% ) R T iR E RO, SRR
AR, BT TS 5 e, LINENER,
7K KoCOs iR R, R E RAINASAE T 1)
RN, BEBE =Y (755, WE 28.5%; F5 6,
W3 26.0% ), (HE AR BEAERIER (55 3,
R 44.5% ) MIEL, o, BCRBAL. Hit,
WHTS 3 R A BLAW T, BILL TBAB
AL . & H e MR . ToK K,COy B4 4 iR
Fl, BB n(L) : n(1)=1.2:1.0, ZiR)Y 8h,
LA AR 44.5%
22 &I BL B 2 iE & LS

] A T A H AR P28 IV 25 49 2 "THNMR |
BCNMR. FTIR 1 HRMS #fiiE

i 'HNMR & EREdE e, a9 m Atk
GV 3[R RRAE AR 5 A ok g 2R A B R R 5
W, xf R AT i, H6. H7. H8 MfL2#Aifssy
B4 119, 1.80~1.71, 0.97; X}F=#yIVEit, H6.
H7. H8 Wb A i 43i h 1.44. 1.98. 0.99, Ji4h,
A TR IV A ] B 240 15 A 0 358 R ke e 24 L 7y vk HR
B, hEMATIE HI', H2'. H3'. H4'. H5'. H6'.
H2 Wfb2Aif4r 5 5.18 . 511, 4.37~4.31,
4.17~4.12., 3.70; F=¥ IV HI', H2'. H3'., H4',
H5'. H6'. H2 Bfb2=i#% 510l 4.74. 4.57~4.53
3.85~3.81, 3.70., 3.40. 3.37. 3.29. 3.26, k&Y
MATV B EZXSIET, (G MHEA 4 4Ot
FHEEH, MG NINAESH OwEEREA, (hEY
I 2 wE 3 A A== f8 k212, 2.07. 2.02,
FAAWN THNMR BT R0 mACH B, BT DL
EFER LR 4 A~—OH S5 S #ibtwe, R LA
R AL

7£ PCNMR % L, A w T, c=0 #
b C kAN 170.51, 170.10, 169.86. 169.50;
CH; I C fyfk2407 820 20.80, 20.67. 20.60(2C),
XFRE 4 A~ 2P 3E L i B ik A 3L, AL B IV
WA X2 C i, RO S e .
AP ANV 35 & DRI IR AL | BUE B2 vk F 3
C Mtk %, hEfRIIH C3, C5. C4. C2 fk
EAEREAYh 195.70, 181.36. 133.75, 85.49; 7*
YINH C3, C5. C4. C2 Btk R 435 A 198.29
183.69, 134.01, 85.42, W4k, k&Y MAIIN 5
AR FRBUREE EFR L 23 C gtk . il
&I C7.C6.C8 fb2= i 5ok 24.37.13.76.,
8.65; 7= IV R C7.C6.C8 M40 B 43 3k 24.08 .
12.76, 713, 74k, ALEW AN C fb2=i 58
(M 6=99.86. 72.58. 71.92. 71.06. 68.32. 61.82;
IV: 6=103.19. 76.93. 76.30. 73.45. 69.74. 61.09)
POPITR =2 O =R= 8

AW ME FTIR 39, 1753 em' O BESE
C=0 A Mg IRl , 1706 cm™' AIKIEIA L
i3 C=0 H B Z5 PR S, 1628 cm™ A kI
Wb C=C M haaiRshm g, SV
FTIR %, 1691 cm ™' JynkigFR _EE3E C=0 8 ff
A PRSI, 1618 cm ' SAIKIRIR . C—=C # Ay il
aEyRshmon, S5awMAHl, kEwIvEed T
LR C=0 WM ahmegg, 27T
3420 em ' FIE AP GEIR BICG . 25 A BRI EIEL
PEOT UL, AbA Y IVARXS TR 2> T O, £
TR,

HRMS %4 ol %0, 4 &9 I 45 49 1 =8 K
CoiHyO1n, [M+H] I B (H Ry 473.1654, SZ{H
4731652, AN 5 TN C13Hy0O05, [M+Na]”
THEAE R 327.1050, SCN{E 327.1052, HHEIESR
PRIR2EVE N

G "HNMR FOHEREER E 7 (H1) 1Y J, .0k
FIWHAE &9 AN BB A Y Jy o = 2~4 Hz, B
HH a Rl Jy, =6~8 Hz, WEHF N gL, (LAY
WA, HI'LARi% N 5.18, J,=7.8 Hz; tbEWIV
v, HIMLAi R 4.74, Jyop = 7.8 Hzo H1GHI K
L& MALE IV R p AL,

2.3 GC/MS#RifE # & B0 25 6l & 5 #7
23.1 AREWMA LS &KBAX RHK

B 10 AR50 F b ER An v S W T GC/MS K
W, AR FES EREIERTAL (p, 10°) Z HEXTHH
NP E S NER A R (x, g/L) Z kAT
BE 0, SRRl Z y = 0.2924x-0.0064 ,
R*=0.9994, A[ UL, £ 0.00908~0.454 g/L HY o HE vk &
RN, RERMEERR BT
232 GC/MS 45 ¥

V057 Yol T A 5 S RORIIIN A 45 0K 32 3 R SR AR
YA B IR GC/MS S5 EA T 438, 76 SE 50 25
T, Hieid Ge/MS R B E TR A,
SRJG P PEA X F B &S A m/Z BRI AT
GC/MS/SIM 43 #r, ¥ I i Fl A A A IR 75 5 75 TR 71
PREA I ] S e P 7 L3 3. JFARPE TR B IR
o i ] A R B3 ] RS ) B (A A o S 1 B g R
HEAT E A AT, W R e T - B-D- 7 4 W A S e A
T MR

3 BOMA AR ) O B I ] R e £ 1 1

Table 3 Retention time and selected ions of glycone/
internal standard
TCHE A/ P B {4 B B [H] /min PR F/(m/Z)
F i 44.42 142, 127, 99
INRRIR & T i 57.53 122
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Wit GC/MS 43 M7 k& B, FE M SR A 4 43 b
R T SR E Y o N N 15 % W e €
ARAl, KB ZERA IR B, 3 Y - - D - 2 A b
HETAAL TR NI, a7 H AR . A
I E-p-D-F A FEF I, 25 B A T IG5
Bl 5 248 035 3 B -B-D- i A BRI, B S BRARR
SR 09 5K 0.087 mg, ST AP ik 4
YWV V- 55y 6 mg, 4553 J5 AR B il R 1) 25 Ay
2.80 mg. KL, L&YV LA ¥ R 05 58 %00
3.11%, HPEMEANGS FEH 100 mg fhA5 9 IV AT 2465
FF ) 2 08 = AR SR A R II 311 mag 135 i i
AW N 2R R BN, AP ser R g, 7
GBI, BENINERE, oM
ik B2 S O, S B A R
A CE R ) 558 E ERRAOh R 5
Ah, TR K L JE AR, tha S
PR T, Bl I S5 R GE T a8 i BB B 10 5
K, PRI S 7 A ) B I 1) 3 A AR AR B RS
R 2.21%, BRI E T E R 7 Flb
PEH BC IR AR MM R R R R, Hp, B
REHIN 5-FEEMERE (1.99% ) , BARAY N wifi
B (0.47% ) o ¥ -B-D-4 %5 B 105 5% g =
T BRI R, B T A B 1 55 55
XA RS B IR A 25 R TR SR G . FERS R
I 7 Xk AN [) B8 A S B i A v i A — e Y
& FEH.

3 #it

(1) Pk Tk R -o-D- 4 25 A R0 35 T TR A 7] s D
BE, FEARER AR AR T, A T 5 i -
2,3,4,6-U-O- £ 1t K -p-D- 4 25 ¥ 1 F11 8 i1 - B-D-
EiWETT, M BAEIEIL T Koenigs-Knorr 2,
Koenigs-Knorr IR KAL, - 18.0%; ML
BN SRR AN, R AR, O 44.5%, PR -
2,3,4,6-PU-O-Z Bt - B-D- 7 46 i 1 76 Bk PR ek
R O W, 153 B AR MR -p-D- A
K 88.0%

(2) BB T -B-D- 10 DT I A I, B
J& . BRI RE A R AR 7 ) BT T
ORI S5 777 A P 3 T ) 1) = 3 AR SORAH TP G RS R R
3.11%. Rk, ¥ Ei-p-D- % b5 0] LAE Ry — b
KRBT . A5 AT Ry 45 40 0 75 vy FH £ AL 36
%%,
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