Tipo de carbono Deslocamento quimico (ppm)

C=0 (cetonas) 205 - 220
C=0 (aldeidos) 190 - 200
C=0 (Acidos e ésteres) 160 - 185
C (anéis aromaticos) 125 - 150
C=C (alcenos) 115 - 140
RCH,0- 50-90
RCH,CI 30-60
RCH,NH, 30-65
R;CH 25-35
CH,CO- 20-50
R,CH, 16 - 25
RCH; 10-15

R = pode conter outros elementos ligados a carbono  Ex: R =CH,0H

PARAMENTROS DE GRANT-PAUL

6,=-21=L n. A; = I(corre¢Ses devidas as ramificacdes) 5. comrelagdo ao TMS
Aj CORREGOES
o +91 1°(19 0 2215 0 3°(19) 0  4%(1°) 15
B +94 1%(2°) 0 2°(2°) 0 3%(2°) 37 4°%(2) -84
v 25 1939 11 2°(3°) 25 3%(3) 95 4%(3°) -150
5 +03 1°(4°) -34 2°(4°) -75 3(4°) -150 4°(4°) -25.0
g +01

Correcdes devidas as ramificagdes ex: 1%(3°%) = CH3 (1°) ligado a um grupo ch (3%

experimental calculado desvio
85 CH, 2140 +P+37+1%(2°) =-21401404-75+0=89 104
365 (:ZHz 21420 +3p+2°(15) + 2°(4°) =-21+4182+282+40-75=368 +0.3
303 ’(I;\ 21+ du+P+4%(2°) +3[4°(19)) =21+ 364+94-84-45=308 405
287 CH CH3CH3 21+0+3B+7+15(4°) =-21+491+282-25-34=293 +06

www2.chem.wisc.edu/areas/reich/nmr/06-crm-03-shift-effect.htm




! ; 1 ! Y
B B B o B B
n iso
a Y a B Y
R n iso quat n iso R n iso quat n iso
CH, * 9 8 +3 40 8 -2 NH, 29 24 18 1 #10 8
co; o 3 2 2 G G 3 '8 o8 4
COOH 5 +20 + 5 +3 -2 NR. +42 + & -3
COOR 20 7 3+ 3 2 .2 ! i
cocl 433 <28 2 .2 0 o ¥4 8 o3
COR #30  s28 V7 + 1+t -2 SH -1 -1 <12 1 -4
CHO <31 0 . SR 20 +7 -3
catl <4 <1 +3 £3 <3 S(O)Me  -&2 -1 -3
CH=CH, <21 +16 12 .7 .2 F 68«83 +9  +§ ‘
CsCH .5 . + 6 -3 cl 31 s34 40 1 10 ‘
Phenyl  +23  +17 1 «9 o7 .2 Br 20 18 37 11 +10 -3
OH W48 o41 30 +10 8 -8 ! ~6 o4 a1 s12 -
OR W53 W51 4 +8 o5 .4 snMe;, -2 - “ 4 . .
OCOR W51 e85 40 «6 5 .2 U -2 <9 «7 +8 +8
www2.chem.wisc.edu/areas/reich/nmn'06-crm-03-shift-effect htm
Exemplo de uso das tabelas anteriores:
calculado experimental
4 o4 1 345 +41 =15 72,69 1
>3—<1 2 191+8 = 27 19,93 2
‘ & 2 33 48 =m0 350 3
) 4 711-5 = 2 18,15¢18,06 4
3
4 2 4 NH, 1 345+ 24= 5 5229 1
7] 2 191 + qp= 19 20,57 2
L 2 3 33 + 10= 43 35,25 3
1= 2a+ 25+2°(19)+ 2°(3) = 34,5 4 24 - 5= 2 18291860 4
2= la + 1B + 2y + 1029 = 19,1
) ) 1 345+ 20= 54 467 1
3= 30 + 15 + 2x3°(19) + 3919 = 33 COH 2 91+ 3= 2 A8 2
1 !
3 + 3= 7 3
A=1a + 2B + 1y +1939) = 2741 . , 33 0+ 3= 36
4 274 - 2= 25 195e140 4
5 1 341 + 16= 50 45 1
4 —6 ;) 914+ 0= 18 16 2
3\ 3033 + 0= 3 R 3
a0 4 7n- 2= %5 NeN 4
C.-C;-C,-C=C-C,'-C;'-C.'
3. (olefin) = 123.3 + A; + corregdes
A; corregbes Obs Calculated
o 10.6 c,c' (trans) O 5 =1233 + o' +2B' ++ = 113.3
6 72 wa (cis) A . CHy 1129 B B+
v 15 oo -4.8 \ _C._ 1449  B8c=1233+0.+2B+7=1468
o 79 oo +25 H3C—(|3 H
B 18 B.B +2.3
.."" +15 cl:HZ
CHa

F.W. Wehrli & T.Wirthlin " Interpretation of C-13NMR Spectra”, Wiley, 1974, p.41



Efeito dos substituintes em ALCENOS
X/‘I%: (3 OC=H) = 123.32 ppm)
x c, €. x c,
- 245 -24.2 HC{O)- 138 13.1
Ch 3.3 -£.4 MaCT{O)- 142 5.5
Sr- 72 33 HOC({O)} 5.2 R
- -37.4 7.7 EOC{O) B2 7.0
HO- 257 -235.3 CC-72-724 HNC{O) 7.1 42
MaO- .3 -37.3 N=C- -15.1 5.1
ho- 245 2B.&8 ZOK-81-1143 h- 14 .4 -5.5
BcD- 7.9 -Z27.8 CH_=CH- 14.8 5.0
hS- 8.5 -5.4 ZOK-E81-1143 RHC=C- -4 0 95
hSe- 4.3 -4 T ZOWK-E81-1143 M.,So- 5.7 2.8 MRC-ES-TZ2
nTe- -1Z2. 4 40 ZOK-E1-1143 CLSi 8.7 2 (-7 |
CEaN- -3.5 -2 7 Me.Ge- 17.7 290 MRC-E5-T2
ON- =22.2 D.2 WisSn- 12.0 -5.4
Sub- 43 179 BuOLB- 4.5 108
enf- 38 224 JA-TES294 ViS- - 347 JA-TS-4527
Ph P{O)- 81 1117 Br. 8- - 22.2 JA-TS-4527
HoAs 23 8.2 OM-9¢-1323 Wi-Hg- 2435 11.0
CTH.- S8 -£.2 {THFL). SS.7 S.4 JA-S2-108T?
CTHCH_- 17.4 -10.1% {THFL), &7.5 S5 JA-S2-10BTY
(CH3CH- 227 -11.2
{CHI.C- 28.0 -15.3
HOCH-- 142 =4
HNCH- .. -7
CTICH- 11.7 4.7
BrCH_- 122 -3=
ICH,- 142 -40
EFEITO DOS SUBSTITUINTES EM ALCINOS
X=CZC=H
a b
) 1 a b
~H p 5 | 71.9
~CHy 80.4 68.3
~CH,CHy 85.5 67.1
~CHoCH,CH4 84.0 68.7
~CH,CH CH CH, 83.0 66.0
~CH(CH4) 5 89.2 67.6
-C(CH; 3 92.6 66.8
~cyclonexyl 88.7 68.3
~CH4OH 83.0 73.8
~CH=CH 82.8 80.0
~c=c-Cfty 68.8 64.7
-Dh:ng; 84.6 78.13
-OCH,CH; 88.2 22.0
~SCH,CHYy 72.6 8l.4
~CHD 81.8 83.1
-OOCH; 8i1.9 78.1
-CO0H 74.0 78.6
~COOCH, 74.8 75.6 ]

Acesso em: http://coral.ufsm.br/quimica_organica/images/cnmr_calc_deslocqui.pdf



EFEITO DOS SUBSTITUINTES DE UM ANEL AROMATICO RMN de C-13

Substituent
H

CHs
CeHs
i-CsHr
t-CaHo
CH=CH:
CeHs
CFs

OH
OCHs
OCzHs
SCHs

C(OH

G.C. Levy, R. L. Lichter, G. L. Nelson: Carbon-13 Nuclear Mag
Spectroscopy. John Wiley & Sons Ltd,, New York

Ipso**
0.0
8.9
156
20.2
220
95
131
26
26.9
314
31.0
102

9.0

Orto

0.0

0.7

-12.7

-14.4

-13.7

-1.8

12

Meta Para
00 00
01 29
00 -26
01 -24
04 31
02 -05
04 02
03 32
14 73
10 77
11 <79
04 -36
12 60

deslocamento padrdao =128,5 ppm

Substituent Ipso*™ Orto Meta Para
C(O)OH 2.1 1.5 00 51
C(O)CHs 9.1 0.1 0.0 42
CN -154 36 06 39
NH2 180 -133 09  -98
NHC(O)CH: 111 99 02  -56

N(CHa) 26 156 10 -115

NO; 200 -48 09 58
F 348 -129 14 45
Cl 6.2 04 13 | 19
Br 5.5 34 1.7 16

em CCly exceto CH=CHj e N(CH3), (puros)

carbono ipso = carbono, do anel aromatico, ligado ao substituinte

E. and W. Voelter. Carbon-13 NMR spectros copy. VCH, Weinheim, 3rd Edition, 1987



