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- H~Hf8&, ®©, =180° , 3Jy,=8~12 Hz
- H~H MBS, ©,,=60° , 3Jy,=1~5 Hz
- H~H &5, ©,.=60° , 3J,=0~4 Hz
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Karplus Equation
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Ha Karplus Exp

He * a-a 0=180° 9.2 Hz; 9-13 Hz
He . ae 0=60° 1.8Hz; 2-4 Hz
Ha . e 0=60° 1.8Hz; 2-4 Hz
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Karplus Equation

AT
e

cl H N
(CH3)3C LA HR g- 5o (CHa)2C heHe N L,
O ) YO )

‘e o Ha A’""

Jee =35 Hz Jea = 4.0 Hz J;a ] 12-0 Hz

cis-4-tert-butyl-1-chlorocyclohexane  #rans-4-tert-butyl-1-chlorocyclohexane
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i = dihedral angle
X = generic substituent
Y = electronegative atom

Figure 1. Three- and two-bond homo- and heteronuclear coupling constants.
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1. How to Decide the Relative Configuration of

C-4-Me
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(1H, br. d, J=10.6 Hz, H-5) CH,

HsC

n

(1H, br. d, J = 3.0 Hz, H-5)
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M EBEER

The spacing between the lines of a doublet, triplet
or quartet is called the coupling constant. It is given the
symbol J and is measured in units of Hertz (cycles per
second). The magnitude of the coupling constant can be
calculated by multiplying the separation of the lines in
units (ppm) by the resonance frequency of the

spectrometer in mega Hertz.

JHz= ppm X MHz (typically 300, 400, or 500 MHz)
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"W'" coupling
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Delayed COSY

DELAYED
CcOosY
RELAYED
cosy
cosy OH
Delayed COSY allows linking of signals which are very

weakly coupled (down to 0.1 Hz)
Journal of Ethnopharm. 1991, 32, 103-110Q4
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JBCA, J-based Configuration Analysis

. NMR is the most useful method to elucidate the
structures of natural products with a molecualar weight
over 1000 since these compounds can hardly be crytalized.
Murata had developed the method called "JBCA, J-based
Configuration Analysis" which can be used to determine
the stereochemistry of asymmetric carbon atoms residing

in acyclic structures of natural products.

Murata,M., Matsuoka, S., Matsumori, N., Paul, G. K. and Tachibana, K. J. Am. Chem.
Soc.. 121, 870-871 (1999).

Matsumori, N., Kaneno, D., Murata, M., Nakamura, H. and Tachibana, K. J. Org.
Chem. 64, 866-876 (1999).
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f1 (ppm)

Facts about chemical shifts and
coupling constants:

Chemical shifts in 5 ppm are independent of the strength

operating frequency.

Chemical shifts in Hz are field and frequency dependent.
Coupling constants J in Hz are field and frequency
independent.

Coupling constants J in 3 ppm are field and frequency

dependent.

of the applied field Bo and correspondingly, the instrument
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NMR is more robust and the time
of analysis is shorter because the NMR
instruments are always ready for
measurement, without any preceding
conditioning or calibration procedure
being necessary.

463

Preparation of NMR Samples

NMR instruments are quite versatile; with
the proper design, they can accommodate
solid, liquid or gas phase samples; even living
organisms can be measured. You will be

making liquid samples.

464
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Firstly we want to use a Deuterated solvent.
Although deuterium is an NMR-active nucleus, its
signal comes at a very different signal than do the
TH nuclei you want to observe. We can prevent the
solvent from "swamping'" the sample signal by
using solvents that have had the protons replaced
with deuterium. Normally, about 98-99% of the H
atoms are replaced, leaving a residual proton
signal. This is actually quite useful as a chemical
shift reference.

465

Sample filtration----It is important that the
solution be free of precipitate, dust, fibers, ezc.
This can be achieved by filtering the sample.
Make up slightly more sample than is required.
Pack a small piece of cotton or glass wool tightly
into a Pasteur pipette and wash with a small
amount of solvent. Filter the solution into the
NMR tube using a teat if necessary to force the
sample through.

0.4-0.5 mL in a 5 mm NMR tube

466
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TH-NMRBYZE 8] }a R 53 1

« AHERIRRER A DAE=42 R LT #5071
gitymikee, THESEWEER RIS, g
Yo 7RISR TR R4k 2 T KA AR A, ARG IR B
PR SARE NS 5 FRSLARRZ BIRRR, &RR
RFEPIRISLAE M S BRI H I EDEEZ R R R
X ZRAYIM S, HEWFEREE R A —FREEH
HRRT .
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¥ Overhauser 3 (NOE) I -

Albert W. Overhauser (1926~) t 7 /

Purdue University

* 19534, Overhauser®f 7L &BMETRE (WML WH, =
A=A S T B e R AR BB, BNatx
B e RE ORI T HUH P48 7 AR, 1% B e R Re gk Lok
THEFEMRSE, RIRESKAMBE. XHEHKA
OverhauserX{¥. . A milestone which increased the signal-to-noise
(S/N) ratio was the discovery of the nuclear Overhauser effect, which

improves the S/N in less sensitive nuclei by polarization transfer.
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National Medal of Science

o JERRIXFN BN R AETE 1 A R B AR I B PN
Bl HaFHNAEZRMERIMFHENRF HM H, W
RAXGLIRERS Hy, AT B,KREE R &SI
FIH HeiE£eaA, Xi H,WEIRGES SN, XM
FFR A% OverhauserZ . (NOE) .
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¥ Overhauser33 i

(Nuclear Overhauser Effect)
Albert W. Overhauser (1926~)

* NOE: ZEXoTFHhZEMAERENMZ (<SA) 2 —H#
TR, BB KT RRARES, HEHERA — MR
B RE, WRIBCIIRRER, 1SRRI,
X B & OverhauserZ &2 (NOE) .

NOE {72 A A% 22 IR AT A ks L2k A, T 5 PR A
WERFAESELR (5ELIBELR) .
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space.

¥ Overhauser3¥ N

The nuclear Overhauser effect (NOE) is another

important NMR parameter used

in conformational

analysis because the magnitude of the NOE is inversely
proportional to the sixth power of the interproton distance
in space (IyoroC®). NOE spectroscopy (NOESY) is a
twodimensional experiment that may be run routinely in
which the NOE is manifested as a crosspeak between two

resonances indicating that the two protons are near in
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The NOE interactions for CP55,940 are indicated with arrews.
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How to distinguish following two structures?

H5C H
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N
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H,.C Ha
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H
CI\_/a

cC—~C
Hie™ COO0C,Hs
NOE: Irradiate CH,, Hal&H A2
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How to Distinguish the Following Structures?
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Choosing a Structure by NOE
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H 5\/ 3\
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NOE
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B-D-Glucose o-D-Glucose
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NOESY

Nuclear Overhauser Effect Spectroscopy
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NOESY
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The right panel displays a part of a NOESY spectrum showing correlations through
space between a methyl group and a methine hydrogen atom on the same prenyl
moiety in the molecule hyperforin from Hypericum perforatum
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ROESY
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ROESY Strong NOE between Methoxy and H-2’.
This is why -OMe must be on C-3’
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