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Fig.24 H,H COSY spectrum of compound 1 in CDCl;, measurement time 3.5 min



AMMAETIOPUOT OLTOAO-OLTOLO

Ext6c 06 ™V 0hinienidpaon] HECHO TOV dEGUIKOV NAEKTPOVIOV, TO TUPNVIKA
OV CAAAETIOPOVV KU1 HEGH TOV Y@ POV. AVTN 1] GAMAETIOPUGT] OVORALETUL

H H «—»
\C—C’ \C—C)H

2ulevln amv-omy

H péyrety mipq tov NOE petali ovo

mopnvev I ko S divetor amo ™ oyéon:

/s

Vr

NOE(max) =

Y1 YUPORGYVITIKOG A0Yog tupnva I

Y5 YOPOUOYVITIKOG AOYOG Tupnva S

Aliniemidpaoy)
Olm0A0-01T0A0

To omotéheopo TG oiinlemiopoong
0lm0A0-01TOAD  EIVUL  YVOGTO ®S
eawopevo NOE (

) Kou emnpealst TNV
epeavict Tov pacpatos NMR.

To NOE gCaptator amé to avricTpogo
TS EKTIE OUVOMNE TNS OTOGTUGHS
netold my. dvo mpoToviev, . 'Etel,
Y10 vo. gpeavilovv ovo mpmtovie NOE
0o mpémel va PpiokovTol upkeTd KOVTA
To évo pe 1o airro. Emiong, emsion to
NOE o¢gziretor omqv orlniemiopaocn
REGH TOVL YMOPOV, EIVUL OVESAPTITO
omo TO &0V TU TPOTOVIC gn@Oviovv
ovlsvin 1 oy



Nuclear Overhauser Effect (NOE)

« The NOE is one of the ways in which the system (a certain
spin) can release energy. Therefore, it is profoundly related
to relaxation processes. In particular, the NOE is related to
exchange of energy between two spins that are not scalarly
coupled (J,s = 0), but have dipolar coupling.

» The NOE is evidenced by enhancement of certain signals in
the spectrum when the equilibrium (or populations) of other
nearby are altered. We use a two spin system energy
diagram to explain it:
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- W represents a transition probability, or the rate at which
certain transition can take place. For the system in equilibrium
we can have W,, and W, ¢ transitions, which represents single
quantum transitions.

* W, s and W, are zero and double quantum transitions, are
forbidden and have a much lower probability.



Nuclear Overhauser Effect (continued)

+ The W,, and W, transitions, are related to spin-lattice or
longitudinal relaxation.

« Here we see that relaxation due to dipolar coupling takes
place when the spins give away energy by processes that
occur at frequencies close to =y * B, which include the
movement (translation, rotation) and collision of spins.

« \We now saturate the S transition, which means that we
make both its energy levels equal. The populations of the S
transitions are now the same:

- The W, ¢ transitions are not possible (we have the same
populations in these levels), and the W, is not happening (we
have not affected the equilibrium for this spin). The W, g and
W, become the only way S can relax.

- These relaxation pathways for S also involve transitions of I,
so thus the enhancement of this signal. W, ¢ will give positive
enhancement of |, and W,,g will give negative enhancements.



Nuclear Overhauser Effect (even more...)

» We cannot detect W,,g or W, s, but they affect the way the
spin system relaxes. One has a rate close to twice w, while

the other one is almost zero. So one will be related to very
slow motions, and the other one to fast tumbling...

« If we now put all this in a big equation (the Solomon equation)
we get something that will help us see sbveral things.

. We have:
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2.3 2D NOE - H,H NOESY
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2.3 2D NOE - H,H NOESY
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Fig. 12a-c NOE experiments carried out at 200 MHz on compound 3. a Normal spectrum, with
expansion of methine doublet; b selective NOE spectrum, total time required 18 min; ¢ NOE dif-
ference spectrum, total time required (preparation, measurement) 42 min



2.3 2D NOE - H,H NOESY
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Fig. 25 2D spectra of compound 3. Top: COSY (200 MHz, CDCl;, measurement time 15 min);
below: NOESY spectrum (200 MHz, CDCl;, measurement time 40 min)
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2.4
P,H COSY: with Varying Mixing Times for the Coupling
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Fig. 26 PH correlation spectrum of compound 1 (400 MHz, 5% in CDCl,, delay set for Jpy =
1.65 Hz, measurement time 12 min)



2.5
C,H Direct Correlation
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Fig.27 C,H correlation spectrum for compound 1 (set for directly bonded hydrogens, 200 MHz,
5% in CDCl;, measurement time 60 min, inverse detection)



2.6
C,H Long Range Correlation
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Fig.28 C,H correlation spectrum for compound 1 (set for long-range coupling, 400 MHz, 5% in
CDCl,, measurement time 18 min, inverse detection)



2.8
P,P Correlation
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Fig.30 PP correlation spectrum for compound 6 (202 MHz, measurement time 15 min)



