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Increment proton 1 proton 2
at c at d at e at f at c at d at e at f

0 −y −z −z +y −y −z −z +y
1 −y −z −z +y +x +x 0 0
2 −y −z −z +y +y +z +z −y
3 −y −z −z +y −x −x 0 0
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NOESY-HSQC

H1

N15

1
4J

1
4J

1
4J

1
4Jt1

t2

t3/ 1φ1φ 2φ

/ 3φ3φ

φ =x,x,x,x,−x,−x,−x,−x2

mτ

=y,−y,y,−y,y,−y,y,−y3φ

φ3=x,−x,x,−x,x,−x,x,−x

receiver phase: x,−x,−x,x,−x,x,x,−x

φ

φ

y

GARP

/φφ3 3

1

1

=x,x,−x,−x,x,x,−x,−x

=y,y,−y,−y,y,y,−y,−y



9.0

9.0

8.5

8.5

8.0

8.0

7.5

7.5

7.0

7.0

6.5

6.5

δ3 (1H) / ppm

3.0 3.0

2.5 2.5

2.0 2.0

1.5 1.5

1.0 1.0

0.5 0.5

δ
1
 (

1
H

) 
/ 
p
p
m

δ2 (15N) :  113.721 ppm
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δ2 (15N) :  119.956 ppm



TOCSY-HSQC
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HC(C)H-TOCSY
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