ANEXO TABLAS

Tomadas de: ORGANIC STRUCTURES FROM SPECTRA L D Field, S Sternhell, ] R Kalman. Fourth
Edition. 2008. John Wiley & Sons Ltd.

Tabla 1-Bandas tipicas de estiramiento -O-H

-O-H no puenteado (libre) 3600 cm’

-O-H en puente de hidr(’)geno 3100 - 3200 cm”

Tabla 2- Frecuencias de absorcién al IR de diversos grupos funcionales

Functional group Structure Vv {::r'n"] Intensity
Amine ;M—H 3300 - 3500
Terminal acetylenes = 3300 strong
Imines :C:N/ 1480 - 1690
Enocl ethers “e=p" 1600 - 1660 strong
& ‘\0 —R
Alkenes R, ;I'-‘ta 1640 - 1680 weak to
XC:C‘\ medium
R4 Ry
Nitro groups el 1500 - 1650 strong
_N% 1250 - 1400 medium
1 s - 7 .
Sulfoxides Cs=0 1010 - 1070 strong
Sulfones | 1300 - 1350 strong
0=5=0
| 1100 - 1150 siromg
Sulfonamides and _5'02'”: 11140 - 1180 1| strong ]
fonat 1300 - 137 t
Sulfonate esters —50,-0— | 370 [ strong
Alcohols SC—OH 1000 - 1260 strong
&
Ethers —'c-oR 1085 - 1150 strang
,
Alkyl fluorides e 1000 - 1400 strong
!
Alkyl chlorides e-a 580 - T80 strong
¢
Alkyl bromides . 560 - 800 strong
S

Alkyl iodides e 500 - 600 strong




Tabla 3: Frecuencias de absorcidn al IR de grupos carbonilos

Carbonyl group Structure v (em™)
Ketones R-C-R' 1700 - 1725
o
Aldehydes R-C—H 1720 - 1740
O
Aryl aldehydes or ketones, Ar—C-R Ro o~ p R=alky, 1660 - 1715
i - Er'&"l.
ct, p-unsaturated aldehydes 0 o or H
or ketones
Cyclopentanones O: o 1740 - 1750
Cyclobutanones <>—:‘J 1760 - 1780
Carboxylic acids R-C-0H 1700 - 1725
]
a, f-unsaturated and aryl Ar—C—OH H"“'i"#"“::”DH 1680 - 1715
carboxylic acids 5 i
Esters R-C-OR' 1735 - 1750
o
Phenolic Esters * R-C-OAr 1760 - 1800
a]
Aryl or a, f—unsaturated Re#c_or Ar—C-OR 1715 - 1730
Esters O 0
5-Lactones ° o) 1735 - 1750
(e
y-Lactones | 0 1760 - 1780
W
Amides R-C-NRR" 1630 - 1690
O
Acid chlorides R-C-Cl 1785 - 1815
O
Acid anhydrides (two bands) R-C-0-C-R 1740 - 1850
O O
Carboxylates _C 1550 - 1610
R—C. - 1300 - 1450
O

Esters and lactones also exhibit a strong C-O stretch in the range 1160 — 1250 cm™



Tabla 4: Masas exactas de isétopos

seleccionados
Isétopo Abundancia

'H 9998
1C 98.9
13C 1.1
14N 99.6
] 99.8
I9F 100.0
ip 100.0
iy 95.0
B35 0.75
Hg 4.2
(L 75.8
IC1 242
TBr 50.7
#r 49.3

Masa
1.00783
12.0000
13.00336
14,0031
15.9949
18.99840
30.97376
31.9721
329715
33.9679
34 9689
369659
78,9183
80,9163

Tabla 5: Masas de fragmentos comunes

CH3—

NO

OH
CH;=C .

15

30

43

53

60

9l

119

CH3CHo—

—CH>0H

C.H,

CsHs

i
N
'\"_§CH2—

CgHeN

29

31

45

a7

65

92

127

CHy=CH-CH;z

29

41

46

57

77

105



azamientos tipicos en 'H-RMN (en ppm)
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Tabla 7: Desplazamientos tipicos en 'H-RMN (en ppm) de protones de grupos
alquilicos

CHy—X CHyCHz — X (CHs)2CH— X

- — CHy —CHy  —CHg— —CHi  cH
—H 0.23 0.86 0.86 0.91 1.33

— CH=Chg 1.71 1.00 2.00 1.00 1.73
—Ph 2.35 1.21 2.63 1.25 2.89
—ac 3.06 1.33 347 1.55 4.14
—Br 2,69 1.66 3.37 1.73 4.21
—I 2.16 1.88 1.16 1.89 4.24
—0OH 339 1.18 3.59 1.16 3.94

— OCHs 3.24 1.15 1,37 1.08 1.55
—0—Fh 1.73 1.38 3.98 1.31 4.51
—OC0—CH, 3.67 1.21 4,05 122 4,94
—OCO-Fh 189 1.38 4.37 1.36 5.30
—CO—-CHy 2.09 1.05 2.47 1.08 2.54
—CO—Fh 2.55 118 2.92 1.22 3.58
—CO-0CH; 2.01 1.12 2,24 1.15 2.48
— Nz 2.47 1.10 2.74 1.03 3.07
—— NH—COCH; 271 1.12 3.21 1.13 4.01
—C=N 1.98 1.31 2.35 1.35 2,67

—NO; 4.29 1.58 4.37 1.53 4.44



Tabla 8: Desplazamientos tipicos en 'H-RMN (en ppm) de protones olefinicos

Xirans N py Xgem
Bcacs = 5.25 + Ggam + Ocis + Gurans C==C
Ica‘sf “H

X Tgem Ocis Ctrans

—H 0.0 0.0 0.0
—alkyl 0.45 -0.22 -0.28
—ani 1.38 0.36 -0.07
— CH=CH, 1.00 -0.09 -0.23
— CH=CH-conjugated 1.24 0.02 -0.05
—~C=C-H 0.47 .38 0.12
—CO—-R 1.10 1.12 (.87
—CO-0H 0.%0 0.98 0.32
—COD-0R 0.78 1.01 0.446
—C=N 0.27 0.75 0.55

—Cl 10§ 0.18 0.13

~—Br 1.07 0.45 (.55
—OR 1.22 -1.07 -1.21

—MNR 0,80 -1.26 -1.21



Tabla 9: Desplazamientos tipicos en 'H-RMN (en ppm) de protones aromaticos

en derivados de benceno en relacién a benceno: & 7,26 ppm (el signo positivo
corresponde a desplazamientos a campos bajos y negativo a campos altos)

X artho mela para

—H 0.0 0.0 0.0
—CHs -0.20 -0.12 0.22
—C(CHa)y -0.03 -0.08 0.20
— CH=CH, 0.06 -0.03 -0.10
—C=C-H 0.16 -0.04 -0.02
—CO-0OR 0.71 0.11. 0.21
—CO-R 0.62 0.14 0.21
—0Cco-R -0.25 0.03 -0.13
—OCH; .48 -0.09 -0.44
—GH -0.56 -0.12 -0.45
—a 0.03 -0.02 -0.09
Br 0.18 -0.08 -0.04
—C=N 0.36 0.18 0.28
— NGOz 0.95 0.26 0.38
—MNa -0.66 -0.18 -0.67
— N -0.75 -0.25 -0.65

Tabla 10: Desplazamientos tipicos en 'H-RMN (en ppm) de protones arométicos
en derivados aromadticos polinucleares y heterociclicos

771

T.81 B3 To Q 812
co* oo OO
= 893 T.88

6.30 T.04 T.48
f|'|l ]|'|:| 7.40 fJ'II lII'.!. 7.49 = T.06
0 s -
M 8.50

Tabla 11: Constantes de acoplamiento 'H-'H (en Hz)



L-Ha
:’:C“"‘ls e

Ha Hg
_4|£_é|;_
Y =0-16 Hz.

CH,CH,CH,CH,
CH,CH,CH,CH,
H,C=C=C=CH,
H,C=CH-CH=CH,

Ha

=10-16 Hz

Vin=72 CH,CH,CH,CH,
Wy = 0.3 CH,CH,CH,CH,
EJ].H.[ = H:(:LG:E = H:
=13 H,C=CH-CH=CH,
43
4J].|-H = I.S H- H
m

3
JJ.&E[M =68-11 Hz OE ngyes)

Vrcwany =12-19 Hz e

Ysowory =0-3Hz Ha 5
Jagreisy
He

g, Vac=0-3Hz

Hg He

agomey =6- 10 Hz Vagmetsy = 1-3 Hz *hasipars =0 - 15 Hz

Uy =72
Uy = 0.3
=T

= 1.3

gy = 1.5

=5-THz

=9-11 Hz



Tabla 12: Desplazamientos tipicos en "C-RMN (en ppm)

Group 13C shift (ppm)
TMS 0.0
<CH, (with only -H or -R at C,, and C,) -30
-CH, (with only -H or -R at C_ and Cy) 20-45
-CH (with only -H or -R at C_ and Cy) 30 - 60

C quaternary (with only -H or -R at C; and Cy) 30 - 50

O-CH,4 30 - 060

N-CH, 15-45

C=C T0 - 98

C=C 105 - 145

C (aromatic) 110 - 155

C (heteroaromatic) 105 - 165

-C=N 115-125

C=0 {acids, acyl halides, esters, amides) 155 - 185

C=0 (aldehydes, ketones) 185 - 225

I I I I I

Aldebyrdes, RCH=0O R,G=CH, —— iC—F Lt : -1

Eetones, B,C=0 C-HO, iZ—Br
[ e ———— 1 L

FHC=CHE+—1 '

C-H Saturated fAlkanes

RyC=CHy —— ,

Lromatics . . C-ME,
Heteroaromatics . . C—0OH N C—S5E.
B-CC.H =
Carhoxylic Aeids ———= (ERLEN o COR 0 Cow
F—COqR X
Esters ——— S1.1J.’fi:|}:jrljas,51.1].’6::mas:3 SI:l‘lR:: L=
B.—-COHE. = [ﬁl
Aroides ———— CECR =0,

T T T | T
200 150 100 50 0.0 pprm ()



Tabla 13: Desplazamientos tipicos en >C-RMN para carbonos sp’ en alquil
derivados (en ppm)

CHz— X CHiCHz — X (CHyCH— X

X% —CHs —CHg —CH— — CHy T CH-
—H 2.3 73 7.3 15.4 15,9
—CH=CHy 18.7 13.4 27.4 221 323
—FPh 21.4 15.8 20.1 24.0 343
—Cl 25.6 18.9 39.9 27.3 53.7

—OH 50.2 18.2 57.8 25.3 64.0 -
—OCHy 60.9 14.7 67.7 214 72.6
—0OCO-CHy 51.5 14.4 60.4 219 67.5
—CO—CHy 30.7 7.0 35.2 18.2 41.6
—CO-0CHy 206 9.2 27.2 19.1 34.1
—NH; 28.3 19.0 36.9 26.5 43.0
—=MNH=COCH, 26.1 14.6 34.1 223 40.5
—C=N 1.7 10.6 10.8 19.9 19.%
—NOz 61.2 123 708 20.8 78.8

Tabla 14: Desplazamientos tipicos en "C-RMN para carbonos sp”en vinil
derivados CH,=CH-X (en ppm)

¥ CHy== =CH=X
—H 123.3 123.3
—CHa 1159 136.2
—CICH3) 1089 149.%
—FPh 112.3 135.8
—CH=CH 116.3 136.9
—C=C-H 129.2 117.3
-CO=CHy . 128.0 137.1
—CO-0CH; 130.3 129.6
—0 117.2 126.1
—OCH; 84.4 152.7
—0OCO-CH; 96.6 141.7
—C=N 137.5 108.2
—NO; 122.4 145.6

— M{CHa)a Q1.3 151.3



Tabla 15: Desplazamientos tipicos en "C-RMN (en ppm) de carbonos en

derivados de benceno en relacién a benceno: 0 128,5 ppm (el signo positivo
corresponde a desplazamientos a campos bajos y negativo a campos altos)

X ) _ipso rthe meta para
—H 0.0 0.0 0.0 0.0
—NOz 19.9 4.9 0.9 6.1
~CO-0CH;, 2.0 1.2 0.1 43
—CO-NH; 5.0 -1.2 0.1 34
—CO-CHs 8.9 0.1 0.1 44
—C=N -16.0 3.5 0.7 43
—Br 5.4 33 2.2 -1.0
—CH=CH, 8.9 223 -0.1 0.8
—Cl 53 0.4 1.4 -1.9
—CHs 9.2 0.7 0.1 -3.0
—OCO-CHy 224 7.1 0.4 3.2
—OCH; 33.5 -14.4 1.0 .7
— NH; 18.2 -13.4 0.8 -10.0

Tabla 6: Desplazamientos tipicos en *C-RMN (en ppm) de carbonos aromaticos
en derivados aromadticos polinucleares y heterociclicos

1280 1325 130.1 127.3 —1323
O™ Y™ AR
|
) e )
1336 — 1322 7 1300~ 1230 1257
109.9 126.4 135.9
Y \
ér 3 1430 ér 2 1249 & 1237
0 S |
Ly 149.8



