13Cc - NMR Chemical Shift Increments for substituted benzenes
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Calcd. Observed Observed Observed
1. -173 —16.6 1. 154 4, -1.9
2. +49 + 5.1 2. +36 3, +1.3
3. + 1.0 + 1.3 3. +06 2. +04
4. +10.1 +10.8 4, + 39 1. +6.2

Table VII. Incremental Shifts of the Aromatic Carbon Atoms of Monosubstituted Benzenes (ppm from Benzene at
128.5 ppm, + downfield, — upfield). C Atom of Substituents in ppm from TMS

C-1 C of Substituent
Substituent (Attachment) C-2 C-3 C-4 (ppm from TMS)
HP 0.0 0.0 0.0 0.0
CH,b +8.9 +0.7 -0.1 -2.9 21.3
CH,CH,3? +15.6 -0.5 0.0 -2.6 29.2 (CH;), 15.8 (CH3)
CH(CH;),2 +20.1 -2.0 0.0 -2.5 34.4 (CH), 24.1 (CH,)
C(CH3)52 4222 -34 -0.4 -3.1 34.5 (C), 31.4 (CH3)
CH=CH,?2 +9.5 -2.0 +0.2 —-0.5 135.5 (CH), 112.0 (CH,)
C=cHP —-6.1 +3.8 +0.4 ~0.2
CeHsP +13.1 —1.1 +0.4 -12
CH,OH? +12.3 1.4 -1.4 1.4 64.5
CH,OCCH,¢ +7.7 ~0.0 ~0.0 ~0.0 20.7 (CH3), 66.1 (CH,),
(ll) 170.5 (C=0)
OHP +26.9 -12.7 +1.4 -7.3
OCH,3Y +31.4 —14.4 +1.0 -1.7 54.1
OCgHs? +29.2 —9.4 +1.6 -5.1
ﬁ)
OCCH,2 +23.0 —6.4 +1.3 -23
0
CH® +8.6 +1.3 +0.6 45.5 192.0
0
|
CCH,b +9.1 +0.1 0.0 +4.2 25.0 (CH3), 195.7 (C=0)
0
CCeH;P +9.4 +1.7 ~0.2 +3.6
<|>
|
CCF,b -56 +1.8 +0.7 +6.7
(l)
|
COHP +2.1 +1.5 0.0 +5.1 172.6
(”)
COCH,42 +1.3 0.5 -0.5 +3.5 51.0 (CH3)
g|>
ceb +4.6 +2.4 0.0 +6.2
©
) lr’LO +21.9 ~&k +1.2 —30
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Table VII (continued)

C-1 C of Substituent

Substituent (Attachment) C-2 C-3 C-4 (ppm from TMS)
i
CCE5P -5.6 +1.8 ~0.7 +6.7
C=NP —15.4 _ +3.6 +0.6 +3.9 118.7
NH,b +18.0 ~13.3 +0.9 -9.8
N(CH3),? +22.4 —-15.7 +0.8 -15.7

cl:l)
NHCCH;?2 +11.1 -99 +0.2 -5.6
NO,b +20.0 —4.8 +0.9 +5.8
N=C=0b +5.7 -36 +1.2 -2.8 129.5
Fb +34.8 —-12.9 +1.4 —4.5
cib +6.2 +0.4 +1.3 -1.9 ,
Brb -5.5 +3.4 +1.7 —-1.6
B 322 +9.9 +2.6 -74
CF3b -9.0 -2.2 +0.3 +3.2
SHEC +2.3 +1.1 +1.1 -3.1
SCH,® +10.2 ~1.8 +0.4 -3.6
SO,NH,¢ +15.3 -2.9 +0.4 +3.3
Si(CHj)s? +13.4 +4.4 -1.1 —1.1
Neat
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