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Fig.1 Pulse sequence of 'H - detected heteronuclear RELAY spectroscopy (a) RELAY (b} RELAY
with TOCSY., when muxing time is short, aflard heteronuclear RELAY spectroscopy { HMQU —
COUSY) s when moang time s Jong enough, afford HMQC — TOCSY
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Fig.2 Structure of annosquarnosin A Fig.3 Structure of prostratoside A
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Fig.4 HMQUC — TOCSY spectrum of Annosquamosin A
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Fig.5 HMQC - TOXCSY spectrum of Prostratoside A
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%1 Annosquamosm A 'H #HC NMR HENBES XML S
(FRIM: ERE - o, RE WM J/Hz)

Tab 1 Comparison of 'H and '*C NMR data of Annosquamasin A with reference {§ m pyridine)

3¢/ ppm 'H/ ppm
oo a B T 3 o B ¥ & NH
Pro 176 % &4 DB 30 25 25.4% 48.17 5.27(dd) 2.34{dd) 2 i5(m) 4 1a(dd)
I=9.72,7722 J=13 6,722 J=7 22,3 75
1.944m} I 86(m)  4.04(m?}
RME [ 176 91 64 11 30 29 25 54 4B 17 5.27{6,8 4) 2 35(m);1.95{m? 2 200m);1 88(m) 4.D1(m)
OMet | 172 27 56.09 24 83 49,21 37 51{Me) 4 63{m) 2.56({m) 2.97{m} 2 S4(s1IMe) 9 &7(d.J=4 17}
[55 99] [24.00] [48.95] [36 7](Me) [4 58{m)] 72 50(m)] (2 80(m)] [2.38(:)(Me)’ [@ 58(d.1=4 17)]
JCHATE | 172.34 55 98 24.82 49 42 37.7D{Me) 4 60Cm) 2 56(m);2 35(m} 2 95(m);2 82{m) 2 5&(s) 9 72d.]1=3 3)
Thr | 172.42 56 8% 70 94 19.8% 5 64(d) 4.99{dd) 1.41¢d) §.06(d)
)=6.94 )=694671 )=6T ]=10 38
TRME | 172 45 53 48 7D 76 19,93 5 65(m!  5.03(m) b o430y 8.72¢d)
J=6.0 Jj=94
Ala £74 30 52.06 1B.03 4 8D bL.&Lid) 7 T4l
I=7 22 =722 1=7 22
ERE | 174.09 56 D% 18.31 4.B6(1) L 61d) 7 23id1
I=9.8 =74 J=913
1le 172 27 55.88 36 73 24 53(CH), 1}.31 4 85(dd) 2 2B{m) 1.S60m). 1 240m){CHe )5 0.64¢d} 7 68td)
17 4B{CH3) =10 56,9.44 G 99(d.J=6 6¢7)(CHy) 1=7 50 J=9 44
RRE | 172 28 52 04 36 82 24, 65(CHp ) L1 41 4 80¢) 2 35(m) L.58(m), 1.28(m¥(CHg ), 0.6a() 7 774 d)
17.53{CH;z) 1=17.2 0 99/d. =10 2)tCHy? J=152 J=1I11 4
Val 172 29 653.09 29 B L9 71: 4 14(dd) 2 34{m) 1.14¢d,J=0 D3); 9 06 d)
19.57 1=3 89,6.67 1 12¢d, J =56 94} I=13 8o
JCNAE | 172 4563 1620 84 19.73 4 1a{dd) 2 35(m) L 15¢d.)=%6 7} o L4id!
J=3 5,64 1 124d,J=6_8} 1=3 4
Gly | 170.8D 44 64 4 &7(dd, [=6-67.1& &7} 8 72l
3.96(dd. 1=6 67, 1& §7) I=6 &7
ZCME | 170 88 44 69 4.87(dd,)=6 5, 16.9) B 76(t)
4.01{em) 1=6 2
Tvr | 173,13 53 23 36 87 129,83 116.22 5.66Ldd) 4 2a(an) 7.16(4)E) 7 37iddd)iey % 681 1)
157.43(x) J=12.56,5.01 [=4.44,15.56 [=B B¢ J=2 49.4 44,8 8% [=5 01
3.30{dd, ] =12 56,15 56)
xms_' £73.0 56,97 37.15 129 a4 116,30 5 65(m) 4 25(d,J=14.8) 7.18{d) 7 38(d)fe) 8 07¢d)
157 44(e) 3.3004d, [=12.6,15.4) )=84 [=84 J=B1

B[ 1% OMer A —RHEHE NMR HE
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3.2 Prostratoside A

HMQC - TOCSY "W LIRBH MREN I SHN LB (EiERE 5). #lin, Kk
R-D-FHEG ik &, MM E S S amE a0 B &, I58kiE M Ty M EZ; MK
BiE® g, witk oy 10, B FEAH 6105.2.5878.4.877.9.876.3.871.2 M 862.9 Ik 5
MESKHARS. SXM7]FHPC HELE F#ETNS R ZHRAFEEN C1.C-
3.C5.C-2.C4 M C-6. [ A mLE 55.46.84. 55.34.38.,54.23.54.21.,84.09 F &4, 00
HESHEFNAHXES. EREM -, B DQF-COSY, NZEHEMREI AR R H
5, KA e A R I, RESTMREARFERNTNILFAIE . M H-1(85.46)38
E H-2(84.09), 1 H-2 8% H-3(84.21); A\ H-6b(54 . 38) #5 € H-5(84.00), A\ H-5 8%
H-4(34.23) . M FARIBEN F kA BEE T HMBEEN S SHOLEIE SR IE 2.

FE2 Prostratoside A BFEAH NMR FPC NMR B8 (BN B0E - d;, 3/ ppm, ]/ Hz)
Tab.2 'H NMR and 1*C NMR spectra data of the sugar maiety of Prostratoside Al in pyridine)

ref [7] Proatratoside A ref [7] Prostraroside A
e 3¢ Be ‘H e 3¢ e 'y
3-Ara Xyl
1 104.1  104.1 5.00{d,]=5.85) 1 107.7 107.7 4.96(d,]=7.08)
2 80 3 80.4 4.56(m)" 2 76.2 6.2 4.02(m)
3 73.5 73.4 4 17(m)* 3 A B e 4,13(m)°
4 78.1  78.2 4 17(m)* 4 M7 70.8 4.13(m)*°
5 64.3  64.3 4.56{m)":3.57{bt 5 675  67.% 4.57(m):
d,]=11.80) 3 71(m)
Giclinner) Glclouter)
1 103.7 103.8 4.98{d,]=7.84) 1 105.1  105.2 5.46{d.J=7 84)
2 85.5  85.4 3.92(dd,]=7.93,7.65) 2 762 763 4 09(m)
3 LA A 4,18{m)*? 3 78 4 73.4 4.21(m)
4 n.1 71.7 4,18{m)* 4 71.5 71.2 4.23(m)
5 78.4  78.2 3.75(m) 5 73 77.9 4 00(em)
[ 62.4 62.4 4.40{m); 6 62 8 62.9 4 55(m);
4.2 m) 4.38(m)
E.ESEE.

Bl AN F R, HMQC - TOCSY HEAR M EASF TH I B RERME LS T
EWENAE T OEENER. YEBESUNBERE(LFESENEDERREENE
B, M AR REEETEERE AEARRENA TENRNOEENBEUESH
RFEAES, WTUAZTS EROHXEN R, ST 83 ERESKNFE S0
FRE ST AR RN T AMALEALES, AT R B 3R S 1E R a
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THE APPLICATION OF HMQC-TOCSY TO THE
PLANT GLYCOSIDES AND PLANT CYCLOPEPTIDES

Teng Rongwei®, Wang Dezu®", Li Chaoming®, Ding Zhongtao® and Yang Chongren®
("Kunming Instwute of Botany, The Chinese Academic of Sciences, Kunming 650204 )
{*Yunnan Universty, Department of Chemistry, Kunmng 650091)

Abstract

HMQC — TOCSY experiment is a useful 2D NMR technique for elucidating structures of
organic molecules thal possess independent spin systems. From HMQC — TOCSY spectrum,
we can cbtain information of all the proton conmectivities in the F; dimension and informa-
ticn. of the carbon connectivity in the F| dimension for a given spin system, so the chemical
shifts of both proton and carbon can be simultaneocusly assigned. In this paper. two exam-
ples, annosquamosin A, which is a cyclopeptide, and prostratoside A, which is a triter-
penoidal sapenin, are given to demonstrate the application of this technique to the natural

preducts.
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