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Abstract -— Infrared carbonyl frequencies of thiolactones and the corre-

sponding lactones are tabulated according to ring size, substituents, unsat-

uration, heteroatoms, and solvent effacts.
For over thirty years the Infrared carbonyl frequencies of lactones and thiolactones have been used
to investigate ring size, substituent position, and lecation and degree of unsaturation. The
localized, high intensity nature of the carbonyl stretching vibraticns make them well-suited for
deducing structural relationships, and useful generalizations have emerged from such studies. The
principal books and reviews which summarized these findiﬁgs, however, tended either to cite a few
examples illustrating the observed ranges of commonly encountered lactone

11,30,31,193,194,287 269,289

systems or to focus on a particular ring system.

99a

None of these treat-

ments dealt primarily with thiolactones.

The theory of carbonyl absorptions is presented in a variety of textbooks on Infrared spectroscopy.
In this review an ettempt has been made to collect an extensive (but not exhaustive) set of thio-
lactones for which the C=0 frequencles have been reported. For almost all of the examples, data
for the corresponding lactones were located. Thug the present summary affords an extended set of
comparisons useful for structural correlations. From the vast number of thiolactones available

in the literature, examples of simple alkyl and aryl groups were selected as representative sub-

stituents. In many cases the original article contained spectral information on additional de-

rivatives,

The Tables are organiced on the basis of ring size, number and relatlve positicn of heteroatonms,
degree and relative position of umsaturation, and solvent affects. Nomenclature is omitted in
favor of formulas. In those cases where the total number of substituents becomes cumbersome for
cnly a single generic structure, several formulas are used to represent sub-groups of the same
ring system. The symbol Z represents the S or O atom of the lactone moiety and is designated as
position 1; the symbol Y is ugsed for any other hetercatom. Solvents are identified by molecular

formulas, wull refers to dispersion in mineral oil (Nujol), and a dash means that the phase was
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unspecified. In cases where multiple bands were reperted with some marked as weak or shoulders,
only the value of the strong band is tabulated. Values of carbonyl frequencies are in wave
to lactones.

pumbers, cmﬁl; refers to thiolactones,

Ym0 Voeo
In general, the following trends are cbserved. For a given thiolactone the carbonyl frequency is
ca. 60-80 cm_l lower than the corresponding lactone, As saturated thiclactones change in size
from three- to six-membered rings, there is a decrease of ca. 40-50 cnrl for each increase of

one methylene group; comparable decreases occur in the series of corresponding lactones. Endo-
cyclic double bonds (including benzo derivatives) which are o,B to the carbonyl group cause a
shift to lower frequencies; endocyclic double bonds (including benze derivatives) which are o,B
to the hetercatom cause & shift to higher frequencies. Fully-conjugated systems such as thio-
pyrones and pyrones exhibit shifts to lower frequencies; but comparable shifts in coumarins,
isocoumaring, and their eulfur enslogues are much less pronounced. Exocyclic double bonds o

to the carbonyl group cause a shift to lower frequencies, wheress exocyclic double bonds o to the
hetercaton cause 8 shift to higher frequenciles. Alkyl substituents exert only & minor influence
or observed frequencies., FPhenyl substitvents ¢ to the carbonyl group cause a shift to lower fre-
quencies, but the effect of the same substituent in other positions is less predictable., The
incorporation of additional hetercatoms in the lactone ring results in a variety of effects, the
moat pronmounced of which occurs when the second hetercatom is also adjacent to the carbonyl group.
1n such ¢yclic carbonates the dithio anaiogues gre shifted by ca. 150 t:m_1 to lower frequencies.
Finally, solvent effects are not always conasistent; but, in general, higher frequencies are
observed when the phase 13 mineral oil, potasaium bromide, or carbon tetrachloride while lower

frequencies are exhibited by neat liquids or chloroform solutions.

Table T Ring size: 3
RBeteroatoms: 1-Z
Unsaturation: none
Ph 5 Ref Phase vo Ref
Compound ase vC=0 ef. c=0 .
=0

R =
>d R = t=Bu - 1810,1785 314 CH2C12 1889 84
s A .

— 2802 —




HETERQCYCLES, Vol 22, No. 11, 1984

Table II Ring size: 4
Hetercatoms: 1-2
Unsaturation: none
¢ d Pha 5 Ref. | Ph W© Ref
ompoun se VY=o ef. ase =0 ef,
R
1 y a
“d
RZ—'—_‘
R3.._ Z
R,
R1 R'Z R3 th
B H H H HCCIS 1776 180 col, 1852 32
iPr H H H- neat 1760 122 neat 1820 122
Ph H H H neat 1750 122 neat 1820 122
Me Me H H CClA 1769 179 neat 1828 B3
CCla 1740 199
Ph Et H H neat 1750 122 neat 1820 122
H H Me Me CCl4 1772 180 neat 1821 83
Me Me Me Me - 1757,1721 130 neat 1821 83
Ph Ph Ph Ph KBr 1735 198 KBr 1820 69
DCCl3 1742 198

— 2603 —




Table III Ring size: 4
Heteroatoms: 1-Z
Unsaturation: benzo or exocyclic
Compound Phase s Ref. | Phase Ny Ref
c=0 ; c=0 .
/0
.._I/ gas 1800 376 gas 1930 376
O bz neat 1803 71 argon 1904 72
8°K
0
2 - 1800 367 - 1893,1874 367
: : : : 7
Q0
_I// - 1793 367
O !
B
R 0
ZQ__r
Ra\(.—
&,
Rl RZ R3 RA
B H CF3 CFJ| neat 1821 282 - 1953 110
Me 33 CF3 CF3 neat 1821 282 - 1923 110
Me Me Me Me neat 1820,1785 129 neat 1876,1825 105
130
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Table 1V Ring size: 5
Heteroatoms: 1-Z
Unsaturation: none
Compound Phase VS Ref Phase \JO Ref
C=0 * C=0 )
R, P
R
2 z
R3 R4
Rl RZ R3 R4
H H H H neat 1705 201 nesat 1773 232
HCCI3 1695 344 I-ICCl3 1773 343
- 1710 297 - 1760 297
CCl,_,F 1786 32
CH,0H H H B neat 1675 217 - 1760 304
CPh3 H H H mull 1679 292
COZME H 3] H - 1735,1700 55 HCCl3 1778,1740 281
COzMe H Me H - 1735,1700 55 neat 1780,1745 195
H H Me H - 1710 297 - 1765 297
neat 1770 237,290
neat 1763 170
HlZICl3 1773 343
CCIQ 1783 240
H H Me Me - 1700 297 - 1760 297
neat 1770 170,237
CCla 1780 346
Me H H Me trans neat 1670 350a | neat 1760 350a
CHzPh H H Me trans neat 1685 350a
Ph ‘//O
Ph - 1720 257
Z
Ph
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Table IV {(continued) Ring Size: 5
Hetercatoms: 1-Z
Unsaturation: none
S 0
Compound Phase v Ref. | Phase Veso Ref.
C=0
CClA 1715 33 neat 1770 248
0
—

= - 1779 256

z
@ mull 1695 156 | kel 1780 86
Y ]-ICCl3 1776 343

2
0 ccl, 1790 86
C014 1785 365

20 .

= HCC13 1686 344 HCCl3 1761 343
Z HCCl3 1767 89
20 BCCL, 1693 344 | HCCL, 1760 344

Z
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Table V Ring size: 5
Hetercatoms: 1-2
Unsaturation: endocyclic or exocyclic
Compound Phase vs_ Ref. Phase vo Ref.
C=0 C=0
Rl /0
Z
RZ
R3 Ri}
Ry B 0 B Ry
H H H H neat 1675 100 neat 1785,1750 119
neat 1776,1742 214
- 1682 176 HCCl3 1783,1751 47
- 1680 66 HCCl3 1777,1745 214
- 1670 141 cc1, 1784 , 1742 186
Me H H H - 1675 66 neat 1760 174
neat 1750 49,119
ccl, 1764 214
t-Bu H H H - 1685 66
oH H H H KBr 1680 140 KBr 1730 246
OMe H H H KBr 1680 166 HCCL 4 1765 355
Br K H H ce1, 1720 23 | er 1761,1749 350
H He H H CI-IZCl2 1682 78 HCCl3 1765 117
neat 1780,1750 119
neat  1779,1751 214
neat 1785,1750 268
cc1, 1790,1755 225
ccl, 1780,1750 357
H Ph | ): | KBr 1655 306 - 1740 363
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Table V {continued) Ring size: 5
Hetercatoms: 1-2
Unsaturat.ion: endocyclic or exocyclic
Compound Phase \JS Ref Ph \:0 Ref
P c=0 ef. ase c=0 ef.
R1 R2 R3 R‘_,+
i | H Me H - 1687 176 - 1786,1770 102
- 1678 141 CCl_,§ 1785,1766 121
CCl4 1782,1765 183
H H CHZPh H - 1690 176
H H CL H neat 1700 165 | neat 1800 112
CCl4 1818 323
H H Br H - 1710 175
H H SMe H - 1697 176
H H QEt H neat 1780,1750 112
neat 1800,1700 208
Me i Me H neat 1675 267 | neat 1761 195
- 1680 66 Hcl.’.‘.l3 1805,1745 157
[-[CCl3 1750 171
OH H Me H neat 1690 246 | KBr 1750 246
R
H KBr 1675 265
Me KBr 1672 163
t-Bu KBr 1663 163
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Table V (continued) Ring size:
Heteroatoms:
Unsaturation: endocyclic or exocyclice
- R
S (o]
Compound Phase v Ref. Phase v Ref.
C=0
€=0
R, A
RZ
>
Ry
Y ) Ry
Me H H CC14 1675,1668 92 - 1800 340
Me Me H neat 1715 267 neat 1802 67
H H Me - 1722 176 neat 1810 164
- 1715 141 CCl4 1815 121
cc1, 1806 183
HCCl3 1795,1729 157
I-ICC13 1790 369
H H Et neat 1700 153 HC'.’.ll3 1795 184
H H Ph KBr 1725 155 CCl4 1816 121
mull 1805,1790 178
H H CH,Ph - 1722 176
H H SMe - 1725 176
Me Me Me neat 1715 267
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Table V (continued) Ring Size: 5
Heteroatoms: 1-Z
Unsaturation: endocyclic or exocyclic
Compound Phase vs Ref Phase vo Ref
P c=0 : =0 :
H,C 0
PN &
neat 1680 217 neat 1765 152,172
[-[C(:l3 1765 136
HCCI3 1759 302
Z
0 Z KBr 1645 278 mull 1740 239
& A
'E KBr 1630 278
CHSS
1] R R
CHy57 7 1 Z
H H - 1645 55,297 - 1675 297
R R H Me - 1650 297 - 1680 297
1 2 - 1655 55
Me Me - 1660 297 - 1710 297
S
[ . /0 Rl R2
H H - 1620 297 - 1705 297
R Rz H Me - 1620 297 - 1710 297
H Ph - 1620 296
Me Me - 1630 297 - 1705 297
o\
KBt 1645 244 KBr 1785 16
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Table VI Ring size: 5
Heteroatoms: 1-2
Unsaturation: endocyclic and exocyelic
5 0
Compound Phase Veag Ref. Phase Voo Ref.
A R R
—1 2
Z H Me - 1688 176 CClA 1785,1740 184
| o Ph - 1683 176 | HCCl, E 1763 373
CRIR2
HCC13 Z 1765 373
Me Me - 1677 176
Ph Ph s, 1675 39
-(CH2 4 - 1675 176
-(CHZ)S— KBr 1660,1652 349
-(CH=CH)3— KBr 1640,1623 349
HCCl3 1658,1650 349
7
Ph-C = C-Ph KBr 1852 348
Ccl 0
i
) KBr 1750,1655 63 [-ECCl3 1780,1755 76
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Table VI

(continued)

Unsaturation:

Ring size:

Hetercatoms:

5
1-2

endocyclic and exocyclic

s o]
Compound Phase Vo=0 Ref. Phase Ye=0 Ref.
Rl
(4]
R 7
N
R
Ry ) R
H Fh H KBr 1670 266
H Ph Ph - 1785 115
H ‘Ph p-telyl mull 1680 154
Me Me H KBr 1690 266
Et Me H neat 1660 266
Et Ph H neat 1665 266
Ph Ph H KBr 1680 266
KBt 1670 163
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Table VII Ring size: 5
Heteroatoms: 1-Z
Unsaturation: benzo derivatives and exocyclic
_ e
3 0
Compound Phase Veog Ref.| Phase Yeag Ref.
0
Z R
H KBr 1685 228 | mull 1750 143,144
CCla 1686 277 0014 1761 277
R
CClq 1690 218 CCl4 1778 186
H(JCl3 1684 344 HCC13 1778 343
?l—l(l(ll3 1680 100 HCCl3 1761 269,186
Ph CCla 1700 6 CClA 1761 277
HCCI3 1755 364
KBr 1758 7
mull 1755 37
- 1750 74
H
3 //O
- HCC13 1730 303
RN~
0
&
- 1820 280
S / Z
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Table VII (continued)

Ring size: 5

Hetercatoms: 1-Z

Unsaturation:

benze derivatives and exocyclic

) ]
Compound Phase Yoo Ref. Phase Yoeg Ref.
0
=
mull 1680 43 1 mull 1770 43
Z
|
CH-Ph
0
_]/
Ol ]
mull 1720,1680 239 | mull 1775,1745 239
o
4
L 0
.
7 KBx 1700 222 | xBx 1786 222
KBr 1789 335
oull 1700 43 | ®Br 1785 241
KBr 1780 27,147
Z
KBr 1779 65
]
0 muil 1780 43,286
mutl 1787 276
4]
2
KBr 1701 42,222 | ®Br 1792 43,222
, mull 1690 276 | mull 1782 276
0
Il
0
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Table VII  {continued) Ring size: 5
Heteroatoms: 1-z
Unsaturation: benzo derivatives and exocyclic
Compound Phasge \:S Ref Phase vo Ref
P =0 : c=0 et
R
1 0
&
R
z Z
& )
H H HCCl3 1750 202 HCC13 1805 202
{:‘Cl4 1723 219 cCl, 1802 277
KBr 1745 125 | mull 1820 21
KBr 1710 96
H Me neat 1717 81 | neat 1808 106
HCCl3 1705 361 CClﬁ 1805 247
- 1705 96
H Ph KBr 1785 247
HCCl3 1812 262
I-[CCl3 1810 8
H OMe KBr 1640 362
Me Me H(‘.Cl3 1725 361 | neat 1805 106
neat 1800 259
Ph rh KBr 1720 255
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Table VII {continued) Ring size: 5
Heteroatoms: 1-2
Unsaturation: benzo derivatives and exccyclic
Compound Phase \Js_ Ref. | Phase vo Ref
C=0 =0
0 Q
™, &
KBr 1735,1712 98 | mull 1833,1740 142
KBr 1730,1712 40 - 1832,1739 321
CClA 1740,1724 40
0 o
S &
JZ KBr 1730,1690 366
B 0 R
7 .
H CCl 1725 223
) 4
N Me ccl, 1725 223
_Z Ph cc1, 1730 223
/0
2 cel 1701 336 [ col 1802,1792 291
4 4
336
Z
KBr 1690 252
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Table VIIT Ring size: 5
Heteroatoms: 1-Z
Unsaturation: none; endocyclic or exocyclic
Co nd Phase \:S Ref Pha vo Ref
mpou =0 . se =0 .
4]
I - 1655 297 - 1720 297
Z
neat 1664 201 neat 1739 290
CClA 1739 32
HCC13 1732 186
C32 1750 186
0]
" neak 1645 44 neat 1725 243,308
Z
| HeCL 1725 229
H3C C!Gl4 1738 120
CCla 1720 146
0
Z
R X
L Ry
Rl RZ
H H neat 1670 44 neat 1757 48
Me H neat 1665 4 neat 1736 48
neat 1749 243
H Me neat 1670 44
-0 CClA 1680 293 neat 1751 48
Z
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Table VITI

(continued)

Ring size:
Heteroatoms:

Unsaturation:

&

1-Z

none; endocyclic or exocyelic

———eee——

Cempound Phase UC=0 Ref. Phase VC=0 Ref .
RIS 4]
[
R,S$ N Z
By R,
Me Me - 1610 297 - 1685 297
_CHZCHZ_ - 1580 297 - 1660 297
0
o
1 Z
y
R2 Rf&
By
R1 R2 R3 Rz.
H H H H HCCl3 1636 322 I-[(]Cl3 1738,1722 322
I-I()Cl3 1739,1721 186
cel, '1752,1716 186
Ph H Ph H CHzCl2 1630 231
H Ph H Ph KBr i631 108 KBr 1700 29,339
mull 1635 211
CHZCI2 1632 231
Ph H H Ph KBr 1627 191
mull 1630 181
HCC.13 1635 181
CHZCI2 1634 231
H Ph Ph Ph KBr 1625 107 KBr 1721 109
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Table VIII {continued) Ring size: 6
Heteroatoms: 1-Z
Unsaturation: none; endocyclic or exocyclic
S 0O
Compound Phase Yoag Ref. Phase Yeag Ref.
o
| Z
s mull 1600 181 mull 1693 i62
Ph

r X
Ph - KBr 1620 59 | xBre 1710 59
H 0 KBr 1625 59 | ®Br 1720 59

KBr 1620 59 | KBr 1740 59
0
I
| Z - 1595 192
s
- 1635 192
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Table IX Ring size: 6
Hetercatoms: 1-2
Unsaturation: benzo derivatives
Compound Phase vS Ref Phase vo Ref
P c=0 : =0 et
o]
Z
CC14 1655 219 HCCl:‘S 1714 218
0
Z
-
By
R1
RI R2
H H HCC13 1640 97 HCCl3 1745 200
C2C14 1650 91 CClq 1736 277
mull 1750,1730 253
H . Ph KBr 1634 212 KBr 1716 212
HCCl3 1749 58
H(:Cl3 1740 295
cc1, 1745 73,277
- 1720 133
Ph Ph KBr 1632 212 KBr 1710 212
0 mull 1736,1724 226
Z KBr 1748,1656 42 KBr 1745 65
222
/
mull 1745,1660 4} mull 1745 43
0
mull 1752 57
Il
0 ~ mull 1720 286
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Table IX  (continued) Ring size: 6
Heteroatoms: 1-Z
Unsaturation: benzo derivatives
Compound Phase vS Ref. Phase \)0 Ref
c=0 C=0 ’
0
Z
mull 1625 231 KBr 1724 137
- 1735 242
0
Il
Ry
I Z
B
Ry Ry
H H KBr 1640 300 KBr 1750 300
KBr 1637 270 KBr 1725 270
mull 1668 235 mull 1720 221
mull 1705 26
CCl4 1683 277 CClA 1730 277
C(}l4 1659 300 CClA 1759 300
CClA 1658 270 CClA 1738 270
HCC13 1640 300 HCClB 1734 300
HCCL 1724 290
He H KBr 1620 216,270 KBr 1707 -270
KBr 1612 300
mull 1632 231 mull 1705 26
CCl4 1636 300 CClA 1736 300
CC14 1629 270 CClA 1730 270
H(.‘.Cl3 1627 300 HCCl3 1712 333
HCClB 1711 270
Ph H mull 1630 235 KBr 1720 94
CClz, 1643 300 HCCl3 1724 333
HCCl3 1710 288
3-thienyl H mull 1625 235
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Table IX (continued)

——e—————————————————

Ring size:

Heteroatoms:

Unsaturation:

benze derivatives

s 0
Compound Phase Ve Ref. | Phase Yo=0 Ref.
0
” R
Z
| Me ccl, 1648 300 ccl, 1744 300
R HCCL, 1633 300 | mull 1725 221
Ph cel, 1650 353 - 1729 263
0
Z
| H mull 1645 231 | mull 17206 88,254
R HCCL 4 1724 17
Ph cel, 1660 353 - 1735 12
=0
cu,CL, 1695 5
Z
KBr 1720,1630 234 - 1750,1700 189
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Table 1X (continued) Ring size: [
Hetercatoms: 1-Z
Unsaturation: henzo derivatives
s 0
Compound Phase v Ref. | Phase v Ref.
C= C=0
0
| z
Hoe j KBr 1637 188
’ O
H3C
0 0
: Il
"
NN z KBr 1679 360 | xBr 1746 360
N | HCCl3 1680 360 HCClB 1749 360
Ph
Tabie X Ring size: 4
Hetercatoms: 1-Z, 3-Y
Unsaturation: none
S (]
Compound Phase v Ref. | Phase v Ref.
C= Cc=0
S
< >=o aull 1800,1750 123
Z
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Table XI Ring size: 5
Heteroatoms: -z, 2-¥
Unsaturation: none; endocyclic; benzo derivatives
8 o]
Compound Phase Vo=g Ref. | Phase Yim Ref.
%’0 Rl R2
Et Et neat 1720,1680 313
Z
FN S
n-Bu n-Bu CCl4 1783 3
—(CH2)3- neat 1760,1670 313 HCC13 1803 224
fﬂ Rl R2
[ Ph H KBr 1625 45
s/Z
H Ph KBr 1650,1640 45
Ph Ph KBr 1650 45
-(CH2)3— KBr 1650,1640 45
0
4 KBr 1670,1650 45
Z ccl 1680 298
s &
KBr 1670 22
0
~
O KBr 1640 22
N Z
g
0
KBr 1650 22
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Table XI (continued) Ring size: 5
Heteroatoms: 1-z2, 2-¥
Unsaturation: none
Compound Phase vS Ref Phase vo Ref
C=0 ' C=0 -
N 0
7
O KBr 1650 22
Z
I
0
Z R
N/Z. H HCCl3 1662 52 l-[CCl3 1773,1751 80
1 KBr 1605 52
R
Me KBr 1645,1600 4
Table XII Ring size; 5
Heterocatoms: 1-Z, 3-7v
Unsaturation: none; exocyclic
Com nd Phase vs Ref Phase vo Ref
Pou c=0 ki c=0 e
R 0
j I// R
5 Z H - 1680 116 CCla 1765 210
Me - 1680 316 Nacl 1760 64
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Table XII (continued) Ring size: 5
Hetercatoms: 1-Z2, 3-Y
Unsaturation: none; exocyclic
5 | o]
Compound Phase Vo Ref. | Phase v Ref.
C=0 G
8] 0
A Ié R R,
Z><z 1 1 KBr 1658 12 | xer 1845,1792 327
R R
1 2 —(CH2 5" HCCl3 1689 61
Ph/J\Ph ceL, 1682 275
Y Q
\\.]__'/ Y
N Z 0 mull 1720,1710 329
cu”
3
E KBr 1795 196
Ph
R.CH
2 0
= R
HN\/ Ph - 1735 250
i Me - 1848 203
5
4] 4]
— =
N H - 1742 148
r” \/Z
Ii Me - 1740,1715 149
s
Ph - 1755,1725 149
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Table XIL (continued) Ring size: 5
Heteroatoms: 1-z, 3-Y
Unsaturation: endocycelic and exocyclic
Compound Ph vS Ref Pha M Ref
P ase c=0 ef, se Ve=o ef.
R 0
1 2
\'—_I / Rl R2
N VA
'\\( H Ph l-lccl3 1730 20 HCCI3 1821 356
CH,C1l 1825 168
R 2772
2 KBr 1819 352
MeCN 1835 372
Me Ph HCCl3 1725 342 HCC13 1835 324
neat 1840 261
KBr 1830 131
iPr Ph l'lCCl3 1724 20 - 1830 95
PhZCH Ph HCC13 1705 117 mull 1810 116
thCH OCHzPh neat 1720 330
ipPr OCHzPh neat 1845 34
H.,C
3 0
4
H3C
N\IZ neat 1720 315
(CH3)3C Ph
R1 o
&
Ry
NYz
Ry
! ) R
H Ph Me KBr 1650 15 KBr 1795 14
Ph H Me KBr 1690 15 KBr 1795 14
Me Ph Me KBr 1720 15 KBr 1810 14
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Table XIT

—_—eereeeee e

{continued)

Ring size:

Hetercatoms:

Unsaturation:

5

1-Zz, 3-Y

endocyclic and exocyclic

Compound Phase Yo=p Ref . Phase 0=0 Ref.
Ry B Ry
H Ph Ph KBr 1700 i5 K3r 1800 14
H Ph OCHZPh KBr 1720 15
H Ph SCHzPh KBr 1710 15
Rl
R2 \\\ ¢¢p
Y
R
®y ) By
H Ph Me KBr 1699,1678 36 HCCL 1810,1780 279
mull 1800,1770 207
H Ph Ph HCCl3 1684 117 HCCL 1780,1760 279
mull 1800,1774 215
mull 1790,1770 207
Me Me Ph [-[C(:l3 1686 20 C(:l4 1802 351
Me Ph Me KBr 1680,1660 15 KBr 1780,1760 14
-(CHZ)S— Ph - 1676 197 - 1770,1750 197
mull 1780,1750 207
H Ph OCHzPh KBr 1723,1697 36 - 1820,1795 185
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Tabie XIII Ring size: 5
Heteroatoms: 1-Z, 4=Y
Unsaturation: nene
c g Ph § Ref. [Ph o Ref
ompoun ase Vo= . ase Vgm0 ef,
Rt Ry Ry
Z

) H H neat 1638 232 | neat 1798 232
R, z Qbo neat 1800 227
HCCl3 1672,1637 182 HCCl3 1808 182
HCCl3 1666,1633 311 HCC13 1812 10,62
HCC13 1795 - 25
CCla 1831 62
CCla 1825 10
CCI.4 1820 32
CCl.,4 1818 240
H Ph - 1633 233 CS2 1816 150
KC1 1770 150

Br Br KBr 1745,1685 311

cis Me Me HCCl3 1630 190

trans Me Me HCCl3 1640 190

trans -(CHZ)B— HCCl3 1685,1645 190

cis —(CH2)4- neat 1716 118

trans _(CHZ)A_ HCCI3 1650,1610 190

trans _(CHZ)S- HCCl3 1630 190

H3C
H,C z R

HSC Z/JQ>0 H HCCl3 1640 190

R Me - 1782,1754 305
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Table XIII {continued) Ring size: 5

Heterovatoms: 1-Z, 4-Y
Unsaturation: none
Compeund Phase - \)S Ref Phase 0 Ref
p ‘ 0=0 . as Yoeg ef.
Rl
o Rl R2
R ZJ\\NO 5 H neat: 1724 209
2 weel, 1739 182
cis Me Me neat 1730 118
trans Me Me neat 1723 118
-0
Sz
I - 1689,1637 202
Z \\O
R
1 H
N ol )
Ry
)\ H H KBr 1665 85 KBr 1725 83
=~
Z 0
KBr 1724 232
KBr 1730 151
C(}l4 1710 B5 CCla 1782 85
CCla 1783 151
HCCl3 1760 274
mull 1720 31
mull 1710 151
H Ph HCCla 1690 370 HCCl3 1760 173
Me Ph HCClB 1673 370 KBr 1740 124
Ph H
N R
H HCCL 1690 370
Hac Z)\\O 3
R Me KBr 1740 159
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Table XTII (continued) Ring size: 5
Hetercatoms: 1-z, 4-Y
Unsaturation: none; exocyclic
N
S 0
Compound Phase v Ref.| Phase v Ref.
=0 c=
H
N
) HCCl, 1677 37
2" p
H
j KBr 1730,1710 320
Z §O
R R
|
N Me - 1670 77 HCCl3 1746 274
- 1665 358
Z ‘\\'.‘0
Ph - 1670 332 HCCl3 1753 274
R R
0\ |
A N Me - 1690,1630 334
) Ph - 1760,1680 334
:z o
i’h
0
X N
- 1681 249
Ph
s X0
H3C
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Table XIV Ring size: 5
Heteroatoms: 1-Z, 4-Y
Unsaturation; endocyclic
Compound Phase vS Ref Phase \)0 Ref
P ¢=0 : c=0 :
0
I neat 1736 209 neat 1825 209
2 %0 neat 1830 150
ccl, 1833 150
Cs, 1832 135
R R R
1 z ‘ 1 2
| J H Me HCC13 1725,1685 kL HCCl3 1832,1808 54
™

Ry Nz o cel, 1838,1792 54
H Ph KBr 1660 28 KBr 1802 341
HCCl3 1733,1690 38 - 1805 245
H Br - 1710,1670 311 CClA 1865 311

Me Et HCCl3 1642 38
Ph Ph HCCl3 1690 38 CCl" 1870,1820 328
KBr 1820 158,341

CN CcN KBr 1680 46

_CHZ-TH—CHZ_ neat 1720,1678 111

He
—(IIH— (CH) P neat 1718,1672 111
Me
_(CHZ)-‘!;- H0013 1738,1679 38 neat 1820,1750 158
7
oékz 7 KBr 1640 9
2" X
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Table XIV  (continued) Ring size: 5
Heteroatoms: 1-2, &4-Y
Unsaturation: endocyclic
C d Ph \:S Ref Phase \JD Ref
ompoun ase =0 . c=0 .
Z Z KBr 1678 325
/k H J\ ' KBr 1654 206
07 Nz 2w~ o
R H
: N B R
N z)§0 H H CClA 1693,1661 82 CH2C12 1765,1740 319
2 THF 1692 375 KBr 1785,1760 318
Me H CCl4 1692,1660 82
THF 1692 375
t-Bu H CCIA 1691,1660 a2
Ph H CC14 1698,1661 82
H Me CCld 1695,1662 82
Me COZMe KBr 1680 139
H
|
| j mull 1659,1647 374
4 \\o
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Table XIV

— 2634 —

{continued) Ring size: 5
Heteroatoms: 1-Z, &~-Y
Unsaturation: endocyelic
c d Phase ve Ref. | Phase W Ref
ompoun: s c=0 . C=0 .
&
‘ )N Rl R2

R2 z §§0 H H KBr 1649 377 KBr 1740 319

ccl, 1676 82

CClﬁ 1665 377

THF 1676 375

Me H ccl 4 1677 82

THF 1676 375

t-Bu H cel, 1685,1670 82

Ph H ccl 4 1677 82

H Me CCl4 1678 82

B COzMe - 1700,1630 145

Me CDZME KBr 1670 139

COZME COzMe - 1730,1675 145
Ph Ph KBr 1749 128

SMe Ph - 1620 56
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Tahle XIV (contdnued) Ring size: 5
Hetercatoms: 1-2, 4-Y
Unsaturation: endocyclic
— ___."'_—_’_.. —
Compound Phase \JS Ref Phase \)0 Ref.
C=0 ) c=0
ll’h
R
L N
Rz/\z/"\\‘o
Ry Ry
Ph H CH2012 1663 285 mull 1757 301
H COZMe - 1705,1650 145
Me COzMe KBr 1680,1670 139
Ph COZEt - 1675,1655 145
COZMe COZMe - 1725,1690 145
R, -NH
R, 1 |
N
) =
R3 A 0
Rl R2 R3
H Ph H KBr 1695 104
Me Fh H KBt 1640 104
Ph Ph H KBr 1630 104
Ph Me Me KBr 1665 104
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Table XV Ring size: 5
Hetercatoms: 1-2Z, 4=-Y
Unsatuyration: benzo derivatives
Compound Phase \)(S:= Ref. Phase vg= Ref.
0 neat 1760 99 - 1855 233
) - 1835 90
27 g - 1820 354
0
) KBr 1753,1731 377
Z %O CClA 1776,1765 377
H3C ,
C)I’ KBr 1733 134
N Z %0
Z
! I KBr 1635 74a
/
Z %0
i{ R
N H mull 1655 338 KBr 1767,1726 258
/I KBr 1740 251
27 Xg - 1769,1740 127
Me KBr 1681 377 KBr 1765 87
- 1695 233 - 1769,1740 127
- 1680 198
mull 1693 338
CClq 1686 377
SiI"!e3 KBx 1650 204
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Table XVI Ring size: 5
Heteroatoms: 1-Z, 2-Y, 4-Y and 1-Z, 3-Y, 4-Y
Unsaturation: endocyclic
Compound Ph vs Ref Phase vo Ref
ompott ase =0 . =0 .
Ph
| — - 1683 93 HCCl3 1815 160
Z X
Nz o
Ph
ﬁ_z mull 1690 264 | HCCL, 1866,1834 110
Nl ) KBr 1680 28 - 1855,1828 101
~z- X
R
\l__o R
N )\ Me neat 1760 167,264
Nz g
Ph mull 1740 167,264
CCl4 1780,1750 326
CDzEt ]-ICCl3 1816,1750 167
R
R {2
\“_N Rl R2
", )\\ o Me  Me KBr 1680 347 | ®Br 1786 359
Ph Me KBr 1680 347 1-1CC13 1780 127
Ph Ph KBr 1673 347 l-lCCl3 1776 310
—S—CHZ—CHZ- mull 1676 24
-S-CH=CH - mull 1660 24
-N=CH-CH=CH- mull 1677 24
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Table XVI {continued) Ring size: 5

Heteroatoms: 1-Z, 2-Y, 4-Y and 1-Z, 3-Y, 4-Y

Unsaturation:  endocyclic
Compound Phase vs Ref Phase vo Ref
C=0 . c=0 .
R
ZW_N
=
Rl/ Nz Ry
& Ry
~CH=CH-5- KBy 1735 272
-CH=CC1-§- CH,CL, 1720,1690 273
-N=CC1-CH=CH- KBr 1720 272
H R
KX
J\ H CH,CL, 1695 368
R 7 X Me CH,C1, 1694 368 - 1770 205
iPr CH,CL, 1692 368
E_Cél{ll neat 1780 35
&C,He CH,CL, 1694 368
t-Bu cu,Cl, 1692 " 368 KBr 1770 205
Ph CH,C1, 1696 368 CH,CL, 1793 132
KBr 1770 205
R
1 R
N —N
“\ H Me CH,CL, 1678 368
RNz N0 we me on,CL, 1678 368
Et Ph mull 1796 187
OMe Ph - 1686 203
NH,, Ph - 1675 307
=N
T ) : - 1727 299
N
~z” X
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Table XVIL Ring size: 6
Heteroatoms: 1-Z, 3~-Z
Unsaturation: none; exccyelic
Compound Phase \;S Ref Phase vo Ref
pow =0 : c=0 e
0
I
By
Z
Ry )<R4
0¢ Z R3
Rl R2 R3 R4
H H H H KBr 1661 312
H Me H H KBr 1692,1667 312
Me Me H H KBr 1672,1653 31z
H H H Me KBr 1669 312
H H Me Me KBr 1658 312 KBr 1789,1745 41
mull 1785,1753 1
C(‘.la 1794,1770 41
H(‘.Cl3 1787,1760 337
HCCI.3 1778,1749 1
H Me Me Me KBr 1692,1664 312 HCCI3 1790,1775 19
Me Me Me Me neat 1681,1658 312 mull 1780,1745 1
CCla 1787,1749 1
CCla 1782,1742 41
HCClB 1770,1735 1
o}
Ph-CH H
N Nz
KBr 1667,1647 312 KBr 1752,1720 41
0P Nz \ 0y
CH3
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Table XVIII Ring size:
Heteroatoms: 1-Z2, 3-Y
Unsaturation: endocyclic; benzo derivatives
Compound Phase \)s Ref Phase uo Ref
P c=0 : ¢=0 :
8]
Ph I
’A
Ph /L HCCl3 1722,1690 126
~
0¢ N Ph
o]
I .
Z
») He KBr 1615 213 KBr 1717 213
Ph KBr 1632 213 KBr 1712 213
|
R
o]
]
b4 R
)\ Me KBr 1669 212 KBr 1760 283
N R
Ph KBr 1651 212 KBr 1770 283
KBr 1760 212
E_CGHIZ 1657 212 E’C6H12 1768 212
HCC13 1773 317
l-l(.‘.Cl3 1755 345
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Table XIX Ring size: 6
Hetercatoms: 1-Z, 4-¥
Unsaturation: none; endocyclic and benzo derivatives
Compeound Phase \JS Ref. Phase vO Ref.
C=0 C=0
o]
co
3 A
KBr 1680 60 mull 1750 238
Z
CH
3
il
4]
4]
o Il
A z
\) KBr 1665 161
N
Hc” NP
3
4}
Il
R
\“/\Z R
N, Ph - ‘ 1625 284 I-ICCl3 1740 75,294
NH2 KBr 1695 18 mull 1790 230
HCBr3 1695 18
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Table XX Ring size: 6
Hetercatoms: 1-z, 5-y; 1-Z, 2-Y¥, 3-Y; 1-Z, 4-Y, 5-Y
Unsaturation:  benzo derivatives, endeocyclic
—
Compound Phase vs Ref Phase \)0 Ref
omp c=0 . c=0 ef.
0
[ .
27N
H - 1600 2 neat 1747 151
R KBr 1590 309 CCl4 1777 151
CClz. 1776,1768 62
HC013 1779,1753 62
H0013 1751 271
Me H(.‘.Cl3 1600 190 - 1733-1724 305
I
me Nz
U KBr 1620 138 neat 1692 68
Q
1130\N A R
Me KBr 1672,1640 53
NF Ph KBr 1655,1620 53
|
R
0
Il
? KBr 1670 113,114
N
N
0
Nz
I KBr 1640 103
N
Ph
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Table XXI Ring size: 7, 8, 12, 16
Heteroatoms: 1-Z
Unsaturaticn: none; bhenzc derivative
Compound Phase \Js Ref. Phase \JO Ref
c=0 c=0 )
4]
Z - 1665 260 CCl‘.' 1739 32
I'JG]_L,4 1730 79
0
W\ 7
gas 1750,1740 376 gas 1760,1750 376
- 1700 70
4 HCC1 1690,1675 258
‘\\0 3 )
cH
( z)n\ﬁo )
0= -
Z 6 KBr 1706,1678 i3 CH,CL 1730,1710 51
(CHy) ” 22
10 KBr 1704,1689 i3 KBr 1733,1712 220
neat 1735,1715 50
0
/jﬁ n
(c‘b 14 KBt 1692 220 { ¥Be 1733 220
Z
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