JABLE 13.4 Correlation of 'H Chemical Shift with

Environment

Type of proton Formula Chemical shift (8)

Reference peak {Clig),Si o

Saturated primary —Cliy 0.7-1.3

Saturated secondary ~—CHp— 1.2-14

K X
S:_:tmted tertiary - —/C—H 14-17
Tnd N

Allylic primary /c—-:(l:—cu, 16-19
1

Hethyl ketones —C—Cliy 21-24

Aromatic methyl Ar—CHjy 25-27

P N
Alkyl chioride Cl—;lc——H 20-40
N

Alkyi bromide Br-;C——H 2540
N

Alkyl icdide l—;’C-—-H 2.0-40

. X
Alcohol, ether —-0-70-—!! 33-4.0
Alkynyl —C=0C—11 2529
5 N\
Vinylic C—=C—H 5.0-65
7 ]

Aromatic Ar—I7 65-8.0
‘l) E

Aldehyde —C—11 9.7-10.0
T

Carboxylic acid —C—0-—H 11.0-120

N -
Aleohol G O—1i Extremely variable
4 (25-5.0)

TABLE 135 Regions of the *H NMR Spectrum

Region (5} Proton type Comments
015 | Protous on carbon mext to saturated centers
—C—C—H absorb in this region. Thus, the alkane
| g portions of most organic molecules show
complex absorption here.
15-25 s Protons on carbon next to vnsaturated
=C—C—H {allylic, benzylic, next to carbonyl)

! show characteristic absorptions in this region,
just downfield from other alkane resonance.
26-45 1 Protons on carbon next to electronegative
X—C—H atoms (balogen, O, N) are deshielded because
| of the electron-withdrawing ability of these
atems. Thus, the protons absorb in this
midfield region.
4585 H Protons on double-bond carbons {vinylic
; P sre strongly deshiclded by the
L=< neighboring pi bond and thevefore absorb in
this characteristic downfield region.

£5-80 H Protons en tic rings {aryl p ) are
strongly deshielded by the pi orbitals of the
©/ ring and absorb in this characieristic low-

field range.

#fable 13.7 SC-NMR Chemical Shifts

Type of Chemical  Type of Chemical
Curbon Shift §)*  Carbon Shift (5)*
RCH, 1040 =
RCH,R 15-55 <\ /C: —R  110-160
R,CH 20-60 '
RCH,I 0-40 (ll)
RCH,Br 2565 RCOR 160-180
RUHLCL 35-80 %)
K.COH
o 40-80 RCNR, 165-180
- 1R,COR 40-80 o
RC=CR - 65-85 | i
R,C=CR, 100150 | RCOH s
o o
|
REHRCGR—180=215"




(s) nrong {m) = medium {w} =
3 br =broad v = very

[atnes |
p® C—H _ 2960-2850 (s
CH, = 1480-1445 (m-s)
{1350-1150; 1106-700]
-CHj = 1380-1370 {m-s)
[1470-1430; 1100-700]

CH; [43g5
T {1370 HaC

wealj

395

CH,
H,C. 1
CH, { 1370

c=¢C  1660-1600 (vw-m)
H 3150-3000 (m)
=c 1000-650 (8)
i C==C Substitution PanemJ
3140-3080 (m,

R M desoisd0 gm;
c=¢  .1420-1410 {w-m)
/ N\ 1010-980 (s)

R H {szo—asu (s)

R H  3140-3080 sm)
\N__/  1660-1650{m)
L£7C  1420-1410(s)

R H  900-880(s)

3 3030-3010 (m

" /R 1680-1670 gm;
c=c 1295-1305 (w-m)

q Y 980-960(s)

H H  3030-3010 (w-m)
\ __ 7/  1665-1650 {w-m)

=C 1420-1400(w-m)

§ R 720860(s)

Cyclic Alkenes
3C=1641 5C=1611 7C=1650
4C=1566 §C=1646

H
\ ;7 3030-3010(w
c=cC 1675-1665 (W]

Y 840-790 {m)

o [RRES .

2250-2100 (w-m)

Cc=C

N—H 3500-3300 (w-s)

Substitution Patiern

R " "
890-870 (m)
r {8ic-760 (m—sg meta
740-680 {m-s,
R—O 860-800 (m-s) , ," H para
R R g Tri-
780-750 irn-s;
. R | 720-680 (m-s] 1,2,3-
R
900-570
R—Q’ {szo-no im 12,4
910-830
{700-660 %ﬁg 13,5
R Tetra-
AL
1234 1,235 1,245 Penta-

UV, HONR &
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Q @’JO—H

1610-1590 {m-3] 3030 (m-s)
1510—1475 m-s 900-690 (m-s)

2000—1 667 (vw-m); 910-660(s);
diagnostic; bands between 2000 -1667
are often broadened, obscured or absent

(2oomss_7)

a 770-730 ‘m—s)

710-680 (m-s)*
{“diagnostic for Mono- )
i

R R "
G 760-740 (m-s) ’M W\ ortho

(810-800) (850-840) (870-850)  (B70)
Alkvl Halides

C-Ci! 850-600(s) H,C-Cl 1300-1200(s)

C-Br 680-550(s) H,C-Br 1250-1150(s)

C-1 500-200(s) H,C—1 1200-1150(s)

[Caomvi Compounds |
General Range: 1830-1640 em”
aufl= (v8) =0 overtories: 3500-3300 (i) -
{Base Value) g p-unsaturated =-20 to-30

o {aliphatic) 1720-1740
aromabc)) 1685-1710

e - | 2850-2800 (m-w]
B " {2750-2700 fm‘

H R
(1725)

O 1440-1160 (m-s)
(aliphatic) 1440-1320
{aromatic)1420-1350; 1320-1260 1230-1160

(afiphatic) 1720-1710 Cyclic Ketones
{aromatic) 1695-1685 1815-1705

o
R/[kﬁ

(1715)

©  1300-1100 (m-8)

(aliphatic) 1220-1100
(aromatic) 1300-1220

5§
R OH = 3400-2400 (vbr, vs) | [C
(1710)0 C-O = 1320-1210 (m) “OH
i ((zli;hauc) )1810-1300 =
R X matic) 1770-1
(1800) (aromatic) 760
o (aliphatic) 1740-1730 Lactones
aromai 720-168 B]ng sln
n)koa (a-halo = +20) 6=1735
(1735) 5=1770
4=1820
[<]
Con tion:
Csp~C| = 13301000 (vs) wiead: 45 1030
(> 2 sharp closely-spaced bands) w/C~O: +25 to +35
9 i6g0-1640 | 1°C-N=1410-1390(s)
1125; 750-600 (v br)
T 2° C-N = 1550-1500 (s)
O - 1o [3450-3300 (m-s) Lactsms
& 22003180 Ring Size
€: 2°= 3500-3100 (m) &= 1660
{1°, 2° often broadened) | | 5= :723
N-H bend: 1° = 1640-1620 (8) A=1T
2° = 1550-1500 (s) |

o o] o o
S (g

(RNH;, = 2 bands; R;NH = 1 band) l ] (1810: 1760) 1255:508 (br_ ;
Alcohols and Ethers ‘
1° = 1840-1560 (br, m) PR S ° o (mumple bands,
o= | 500-3 ', VS, -bonded)
| CN=830.750 (br, m) R S e on b e R e ML 17259715 (keto torm) -
2° = 1510-1430 (br, m) R R 16401610 (br, 3) (Emllonn)
C-N = 720-690 (br, m) (c=o3-# 12501000 (s) [Enol form= H-bonding; 6=C: 1600, (s) ]
, A iy
C—NR, 1350-1000 (br, w-m) Frea-OH. -~ -CO e
?"muc) 1350-1250 1°=-3640 1060-1040
aliphatic) 1250-1000 §: =~3830 1110-1090 o @
- =~3620 1160-1140 i L
R,C=NR 1690-1640 (w-s) Phenol =~3610 _ 1230-1210 _S. =g
imines [R = alkyi]; Oximes [R = OH] it atoon R R o] E ik .
(aliphatic) 1670-1650 (s) = N 1?3;1555 ]
(aromatic) 1650-1845 (s) c-0-c (sp%) 11301110 Q—o—c {}%}% v o Ty
1260-1240 s-0= :
| C=N 2250-2220 (m-s) {9504;15 0—C {1225-1215 T
“N=N 23002100 (svs) £ {eso: =/ {1050-1030 - —
N. 2250-2080(vs) | Pretsch. Clerc, Seil, and Simon: Tables of Spectral Data for Structure B—H 2640-2200(s) : B—C 1240-620(s)
3 Determmahz:z ol:’ t,C:)rgarm: Corgpounds Spmgrzlgldedasga ml\gss nglea. B—O 1380-1310(vs) { B—F 1500-800 (s)
Lampman, uction 1o Spectroscopy, 2! ers, 1 = i g—
NO, { e girat o T T s e Cecepurst taeraHication, | P——¢ 1550-1330 (vs) | 8-—C2-1100:550 ()
1390-1300 (s, 3rd Ed., CRC Press, 1979, pp. 441-449; anley. Infrared Spectroscopy, M 22001540 (m-s)
Allyn & Bacon, 1 —B., B~ ““2bands)
“H




