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YpaBHeHue Kapnnyca-KoHpod

] = A + Bcos@® + Ccos2¢.
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KpnBast KK yecTBeHHO XOpOLLO COrfiacykoTcs ¢ pacyeTamum, npoBeaeHHbIMN a4

dparmeHta H—C—C—H. OgHako 3kcnepuMeHT NoKasbIBaET, YTo

3HaveHns 3JHH ana ¢ = 0 n 180° B ob6Lem Ha 2-4 'y 6onbLlue, Yem

paccunTaHHble. [1oaToMy Ans ypaBHEHUS BbIN NpeanoXeHbl SMNNpUYeckKne

noctosiHHble A=7,.B =-1u C=5. Kpusas Kaprinyca — KoHposi o6bsicHAET

PS4 BaXXHbIX 3aKOHOMepHocTen. Hanpumep, B oneuUHOBLIX cUCTEMAX CMNH-

CMNNHOBOE B3aUMOAENCTBME MEXOY rpanc-npotoHamMn Bcerga bonsLie, 4Yem

- Mexay umc-npotoHamu. MNoaTomy nerko pasnuyatb yuc- 1 TpaHc-u3omepsbl. [ns
1,2-On3amMelleHHbIX 3TaHOB CnpaBeasIMBO COOTBETCTBYOLLEE COOTHOLLEHME 8
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The Karplus Equation for J (H-Csp3-sp3C-H) is:
3J = 7.8 - 1.0 cos(phi) + 5.6 cos(2*phi)
This basic form of the Karplus equation does not correct for the
electronegativity of the substituents.The Altona equations for
vicinal °J_, (H-Csp°-sp°C-H) are:
°J = p1 cos?(f) + p2 cos(f) + p3 + S |. (p4 + p5 cos?(e, f + p6 [L]))
where the sum is over the four substituents. The order of substitution
around each carbon makes a difference. The direction coefficient, e,lis
+1for S, and S, and -1 for S, and S,. The electronegativity of the
substituents includes the "beta effect" and is given by:
l=(C,-C,)+p7S(C,-C,)
where C_ is the Huggin's electronegativity of the directly
attached a atom, C, is the electronegativity of hydrogen, and the sum
Is over the b atoms that are attached to the a atom. The substituent
electronegativity for each attached group is listed under the substituent
name. The coefficients have also been modified to use empirical 1 0
chemical group substituent constants.




The Diez, Altona, Donders equation is:
3J=c00+c01S |+ ¢10 cos(f) + (c20 + c21 S |) cos(2f) + (s211 S e, I2i)
sin(2f)
The coefficients for the Diez, Altona, Donders equations with chemical
groups are:
c00=7.82,c01=-0.79,c10=-0.78 ,c20=6.54 , c21 =-0.64 , s211 =
0.70
Please see: L. A. Donders, F. A. A. M. de Leeuw, C. Altona, "Relationship
Between Proton-Proton NMR Coupling Constants and Substituent
Electronegativities IV. An Extended Karplus Equation Accounting for
Interactions Between Substituents and its Application to Coupling
Constant Data Calculated by the Extended Huckel Method," Magn.
Reson. Chem., 1989, 27, 556-563.
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The 3J vinyl and *J allylic coupling constants are based on the modified Karplus Equation
by Garbisch:

Please see: E. W. Garbisch, Jr., "Conformations.
V1. Vinyl-Allylic Proton Spin Couplings," J. Amer. Chem. Soc, 1964, 86, 5561-5564.

3J = 6.6 cos?(phi) + 2.6 sin?(phi) (0°<= phi <= 90°)

3J = 11.6 cos?(phi) + 2.6 sin?(phi) (90°<= phi <= 180°) =
4J = 1.3 cos?(phi) - 2.6 sin?(phi) (0°<= phi <= 90°)

4J = - 2.6 sin?(phi) (90°<= phi <= 180°)

S




http://www.colby.edu/chemistry/NMR/scripts/altona/altona.html
(_

C' | [ www.colby.edu/chemistry/NMR/scripts/altona/altona.html

Spin-Spin Coupling Constant Estimation: 3JHH

16
4 /’/
A\ /
1 (Hz) // \ //
/
/ \_//
2|
0 dihedral angle —> 359
Method: ® DAD ' HLA-group electronegativity ' HLA-chemical groups
Karplus
Choose a substituent and then click the corresponding Group box below:
-CN v| S1 S2 S3 S4
Group H- H- H- H- ‘ H
=S, Sa
constant 0 [0 |10 [0 S S
Enter a value for phi or >J and then click on the background: %l
phi: R 31:: Hz 180°

37: 'Hz => phi:



1(Ho) / \ 7

2 |
0 dihedral angle —> 359
Method: * DAD '® HLA-group electronegativity ' HLA-chemical groups
Karplus
Choose a substituent and then click the corresponding Group box below:
-CN v| 81 S2 S3 4
G COR__JCOR _JloN  Jren M o
constant (01704 |[01704  [j02824  |0.2824 54)&3
Enter a value for phi or °J and then click on the background: = a0
phi: | Ji = |Hz 180°
3J:[1209  |Hz => phi:[1668 || 2
Methods:

* DAD: Diez. Altona. Donders: with chemical groups

» HLA: Haasnoot. deLeeuw, Altona: with group electronegativity including the beta
effect

« HLA: Haasnoot. deLeeuw, Altona: with chemical groups
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'H NMR spectrum (400 MHz) of benzylammonium 3-cyano-4-(4-methoxyphenyl)-6-oxo-1,4,5,6-tetrahydropyridine-2-thiolate
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'H NMR spectrum (500 MHz, DMSO-d;) of 6-amino-4-(4-nitrophenyl)-7-phenyl-3-(phenylimino)-4, 7-dihydro-3H-[1,2]dithiolo[
b]pyridine-5-carbonitrile 4b

NO,

N A N=N

/82567
—8.2401

Ty

3.3183

7.6340

S

76817
—7.6651

7.6340

2.4900

1]]!

8.1 8.0 7.9 7.8

Chemical Shift (ppm)

11
11

10.5 10.0 9.5

Chemical Shift (ppm)

—5.9214

8.2567
—8.2401
4.8482

I

S

7.82 2.161.01 2.00
|

Chemical Shift (ppm)




__B
i

BRRRRRREELLLLELEEERN

'H NMR spectrum (400 MHz, CCL,—DMSO-d) of 8,8-dimethyl-7-(morpholin-4-ylmethyl)-6-oxo-3-phenyl-3,4,7,8-tetrahydro-
2H,6H-pyrido[2,1-b][1,3,5]thiadiazin-7,9-dicarbonitrile (Sa)
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