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!H-N HMBC Spectra Used in Natural Products

Structure Identified

Abstract: Nuclear magnetic resonance (NMR) is an indispensable analytical method for the
identification of organic structures. For unknown natural products, their plane structures and
relative stereochemistry are determined by comprehensive analysis of chemical shift, coupling
constant, integral value and other information provided by one-dimensional nuclear magnetic *H
spectrum and *3C spectrum, combined with two-dimensional spectra such as *H-'H COSY, HSQC,
HMBC and NOESY. However, for the structure containing multiple nitrogen atoms, it is often
difficult to identify the structure due to the influence of heteroatoms, and the application of *H-1°N
HMBC experiments can provide a lot of useful structural information to assist the identification of

such structures.
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1.1 XS5

Bruker AVANCE |11 HD 500 MHz 8 3 2 Bt 9= i 15 4%, At Prodigy BBO ##3k; DMSO-ds
(D, 99.9%), 3£ CIL (Cambridge Isotope Laboratories, Inc).
1.2 A

Gliocladiosin A Ff 4 7E Bruker AVANCE 111 HD 500 MHz i 5% i S AR I A _EAG 0,
% F i 54 Rk 7758 DMSO-ds (: 2.50 ppm, dc: 40.0 ppm), ELAAR S2i6 S %tn R A5

R 1 Gliocladiosin A #ZEKEMNEESH

AR S 56 0 H
1H_15N
1H 13C.APT  COSY HSQC HMBC ROESY
HMBC
IR 500.05/ 500.05/ 500.05/
500.05 125.75 500.05 500.05
/MHz 125.75 125.75 50.68

Jok v 7 %) zg30 zgpg30  cosygpaf hsgcedetgpsisp  hmbcegpndgf  hmbcegpndgf  Roesygpph.2

& i /ppm 20.00  236.00 9.00 9.00/180.00  13.00/236.00  13.00/439.80 13.00
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1.3 PRI 2

Gliocladiosin A H1 F Bl 14> 2 [ Clonostachys rogersoniana, ¥4 kk & MK I & T
TR . A C18 A Rk Al sephardex LH20 (il k24T 0 55, - il SR 2t 15
B HARMAY) . B Gliocladiosin A Ff % £ 15mg ¥ fi#T 0.5 ml DMSO-ds, £7ll

2.1 Gliocladiosin A ¥ H, 3C 3E4HT
437 Gliocladiosin A ] *H F1 APT-13C NMR % ##, $27~ 45 8 7 i DU ANE IR S (Sn 4.34, 4.96,
9.75and 10.83), 3 NHI%E, 3 AMNEHIEE, 4 MRFE CLHANSEETAHE), F 10 4N

IR R 7 ANEG ), 4 MHkIERk(oc 162.9, 168.4, 169.2 and 171.8).
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2.2 Gliocladiosin A [ — 4 REBIE fET

AL A YA 2 18 S Rl 4T HSQC $idii #E4T TUHE. 2T tH-H COSY %k
¥, FTLAHEWI 53] C-22-C-7-C-12, C-15-C-23, C-4-C-17 1 C-5C-8'WUNH iR RS IR
H-4 5 C-5,C-16 #1C-17 2 [Alff HMBC #H5%,H-7 5 C-5 Z[AIff HMBC #H2¢, H-15 5 C-13,
C-16 fll C-17 Z[Alf) HMBC #i%, LK Hs-23 5 C-16 fil C-17 2 [H ) HMBC #3%, M
WL T 14 ST B HIEEH F BE o H-4 15 C-5,C-16 Ml C-17 Z[H[f) HMBC #i>%, Hz-22 5
C-7 1 C-8 ZIH) HMBC #H2%, LAJ Ha-23 5 C-16 Fl C-17 Z[H] 1) HMBC A%, #&/~ A M
MEEE RS C-16 fl C-7 MHIE, MEHIREA (s14.34) #| C-9,C-10 A C-11 Z[A]#) HMBC
IR IZFAIES C-10 HIIE. 2087 H-1'. H-2'. PLK H-5' ~ H-8'ff) HMBC #1¢, A LA
H g AEE—AS 1H-indol-3-yl [ 77 B, H-10" 5 C-2, C-3 F C-4 2 Jalff] HMBC k123 W]
C-10' 5 C-3 #Hi%. 1HIRE (1 4.96) 5 C-2, C-3, C-4, C-15, C-16 Fl C-17 FisE 1 MLIg ket
W B T H4 5 C-2,C-3,C-17,C-18, LL K H3-24 5 C-17,C-18 F C-19 Z [8] 1) HMBC
5%, 54 Ha-24 Fil H-17 5 N-1 Z[8 [ H-15N HMBC, %€ C-2 (& 169.2), C-19 (&
178.1), C-16 (&c 99.5) and C-19 (& 64.1)fk#hif%, C-2 5 N-1 #Hi#, H C-19 5 C-16 it
—ANEJETHIE, B hexahydrofuro[3,4-b]pyridine-2,7-dione 45 #) A B LA /2 %4k &
PIABANEE R EER, HARYE Ni-OH &5 C-18 2 [Alff) *H-1°C HMBC #H5¢, LI 1% 5 N-1
Z A 1H-15N HMBC, #&/RiZ#a0EH: S N-1 F, A 0T 10 451 56 200 € o



H-11F1 H-12 2 [8] (¥ H 200 15.5Hz, B HEHEIRT C-11/C-12 22 [A] IR AR XUEE S AR Y
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Z[E][¥) NOE MHRKILRENTAEFHRM 57—l C-7 F1 C-10 HAHXS SLARKYBL b1 BE &5 72 0 1
Z UM RGEUE, Frel okl NOE il 7 Hr K& -

e 1‘ B S § | NI § S N Low ppm
» - .
. F 0
o . o . L1
- . n o L]
i BN B ]
E 2
;j -_. F 3
= -e
B L] -
F 4
. -
= . . (5
= [ ] .
F 6
= L ] L]
= [ E 7
~— - as
T T T T T T T T 8
7 6 5 4 3 2 1 0 ppm

B3 Gliocladiosin A Ky COSY &



ppm

100

120

140

160

180

200

- 220

- 0
5 } H - 20
L L ]
] - 40
3 . ‘
| - 60
3 [] ] .
- 80
— 100
___ L]
3 LI * F120
_— L]
e ~140
- [ ]
S 160
I T T T T T T T T
7 6 5 4 3 2 1 0 ppm
El4 Gliocladiosin A B HSQC #&[E]
| | ki L i LA
N |
g
H o oy, ]
= [ [(NX N} b
- L] . . ' .
I 1) L] . .
= [ 9. "
= N N
= | oo H
- ' )
-|— [} LI
= (] . . [ ] *
T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0

Bl 5 Gliocladiosin A HJ HMBC iE[E

ppm



i} ’l_ ,h.l'. L !‘ L I I LA ppm
< » [ + 8 e (-3
— F 0
J " F o1
<
J .
F 2
= -3
| F 4
N
__( F 5
F 6
_3 7
T T T T T T T T 8
7 6 5 4 3 2 1 0 ppm

£] 6 Gliocladiosin A AY ROESY i

1 J L hia wl A | L ppm

+4 ey
~100

' —150

200

250

300

350

1 10 9 8 7 6 5 4 3 2 1 0 ppm

Bl 7 Gliocladiosin A B9 1H-15N HMBC iZ[&



—IH-'"HCosY

~— Key HMBC

OH

~ IH-'N HMBC

El7 Gliocladiosin A TEHXEEEH~ERE
#22 Gliocladiosin A BERIAE

(A=Y oc?, mult. onP (J in Hz) HMBCP
1 N (172.8)
1-OH 9.75 (s) 18
2 169.2,qC
3 62.4, qC
4 46.5 CH 2.67,d (4.5) 2,3,5,16, 17, 18, 10’
5 168.4, qC
7 73.4,CH 4.26, m 58,9, 22
8 31.3, CH; 1.69, m 7,9, 10, 22
9 33.1, CH> 140, m 7,8,10,11
10 70.6, CH 3.68, d (16.5) 8,9 11,12
10-OH 4.35,d (3.5) 9,10, 11
11 150.9, CH 6.74, dd, (1.5, 15.5) 9,10, 12,13
12 117.0, CH 5.41, dd, (2.0, 15.5) 10, 11, 13
13 162.9, qC
15 73.4,CH 5.08, g (5.0) 13,16, 17, 23
16 99.5,qC
17 49.6, CH 3.51,d (4.5) 3,4,5,15,16, 21, 24




18 64.1,qC

19 171.8,0C

21 N (78.5) 4,96, s 3,4,15, 16,17, 10'

22 18.3, CH3 1.13,d (5.0) 7,8

23 17.3, CH3 1.12d (5.0) 15, 16

24 18.4, CH3 1.43,s 17, 18,19

25 --- ---

1 N (133.7) 10.83,d (1.5) 23,49

2' 124.8, CH 6.95, s 3,49, 10

3 107.2,0C

4' 128.0,qC

5' 112.2, CH 7.23,d (8.0) 3,79

6' 118.7, CH 6.86, t (8.0) 4'8

7 120.9, CH, 6.94, t (8.0) 5,9

8 118.4, CH 7.26,d (8.0) 4' 6

9' 136.4,0C

10' 24.4, CH» 3.25, d (15.5) 2,3,4,2,3,4
8Recorded at 500 MHz. "Recorded at 125 MHz.
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