DAEHAN HVAHAK HWOEJEE

(Journal of the Korean Chemical Society)
Vol. 26, No. 5, 1982

Printed in the Republic of Korea

Formamide, Acetamide 2! Propionamidex|ol| cist 2|59 9|
A EE0| B °C nmr AP
BKE - ERE - &5k
T g s o] sl 3t 2}t
*i e st Aeiel st g)atst
(1982. 8. 16 A 4%)
3C nmr Studies on the Interaction of Lithium Salts to

Formamide, Acetamide and Propionamide Systems
Dae-Ho Shin, Jo W. Lee* and Young Sang Choi'
Department of Chemistry, Korea University, Seoul 132, Korea
*Department of Chemistry, College of Natural Sciences,

Seoul National University, Seoul 151, Korea
(Received Aug. 16, 1982)

2 9 Li go] otv|=st A3 AL o st22 979k ¢ 719 ¥C chemical shift &= o oF
o o] %3ty er, Lit o] o] stzudrld AH AFFE Bych  °C chemical shift o] =7
oful me]l Eolgli 4779 ATt okt Zol 2] 4E AL oA Auig S ok A
WEs} & Clre]£o] CIO; ol@xrl & $o]& a9E Ve g nalrh

ERNE

ABSTRACT, ¥C resonances of carbonyl and various alkyl groups in amides are found to shift
down—field on the interaction with lithium salts and it is shown that lithium ion binds directly to
the carbonyl group in amides. The magnitudes of the ¥*C chemical shifts of various amides depend
not only on the size of alkyl groups in amides but also on the interaction with anion. The change
of BC chemical shift of amide in LiCl is smaller than that in LiClO; due to the difference of the
Charge density of the anion.
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Fig.1. Effect of LiCl on the 3C chemical shifts of FA
(neat liquid): C=0, Q.
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Fig.2. Effect of LiCl on the 13C chemical shifts of
NMF (neat liquid); C=0, (& :N-CH;z, O :a-CHj,
A ‘3—CH3, D.
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Table 1. Effect of LiCl on the 3C chemical shifts of FA, NMF and DEF.
In neat FA C.S. /LiCl (Hz) 0.7742M 2.1630M 3. 0779M 4. 0106
C=0 3.64(0.14) 11.05(0. 44) 16. 00(0. 64) 23. 83(0. 95)
In neat NMF | C.S. 7LiCl (Hz) 1.0011M 2. 0048M 3. 0009M 3. 9999M
Cc=0 7.75(0. 31) 15. 39(0.61) 22.73(0.90) 30.47(1.21)
N-CHj; 4.75(0.19) 7.49(0. 30) 12.49(0. 50) 15. 01 (0. 60)
In neat DEF | C.S. /LiCl (Hz) 1. 0006M 2. 0000M 2.9992M
C=0 26.3(1.05) 46.0(1.83) 61.0(2.42)
anti-CHz 10. 0(0. 40) 19.3(0.77) 27.0(1.07)
syn~CHj 7.5(0. 30) 14.4(0.57) 20.6(0.82)
anti-CHj; 3.8(0.15) 8.4(0.33) 11. 0(0. 44)
syn—-CHs 3.8(0.15) 7.2(0. 29) 9. 8(0.39)
( )5 ppm unit
Table 2. Effect of LiCl on the C chemical shifts of NEA and DEA.
In neat C.S. 7LiCl 0.5147M 1.0105M 1.50210M 2.0015M
C=0 7.23(0.29) 14. 65(0. 58) 22.22(0.88) 27.44(1.09)
N-CH, 1.20(0. 05) 1.33(0.05) 2.35(0.09) 3.98(0.16)
N-CH;, 0. 18(0. 00) 1.35(0. 01) 2.44(0.10) 3.02(0.12)
acetyl-CHj3 0.30(0. 01) 0.30(0. 01) 0.24(0.01) 1. 94(0. 08)
In neat DEA | C.S. /LiCl 0.4750M 1. 0000M 1.1935M 1.8397M
C=0 13.93(0. 55) 30.03(1.19) 30.96(1.23) 43.66(1.74)
anti-CH, 4. 89(0. 20) 10. 04 (0. 41) 10.95(0. 44) 14.10(0. 59)
syn—-CH, 4.57(0.18) 8.93(0. 35) 9. 82(0. 39) 13.62(0.54)
acetyl-CHj 2.80(0.11) 6.49(0. 25) 7.49(0. 29) 9.18(0. 36)
anti-CHj 2.40(0.09) 4.98(0.19) 5.81(0. 23) 6. 53(0. 26)
syn-CHy 1.54(0. 00) 4.02(0.16) 4.94(0.19) 5.67(0.22)
( ); ppm unit
Table 3. Effect of LiCl on the 13C chemical shifts of NMP and DMP.
In neat NMP | C.S. /LiCl (Hz) | %" 0.9985M 2. 0000M 3.0030M 4.0022M
C=0 10. 21(0. 40) 17. 34(0. 69) 29.65(1.18) 42.43(1.69)
N-CH; 2.61(0.10) 5.09(0. 20) 7.51(0. 30) 9.85(0.39)
—CH; 2.51(0.10) 4.93(0. 20) 10. 04(0. 40) 17.26(0.69)
—CH;3 4.91(0. 20) 10. 01 (0. 40) 14.96(0. 59) 19.70(0.78)
In neat DMP | C.S. /LiCl (Hz) 1. 0003 M 1. 9979M 2.99920M 3. 9980M
C=0 19.6(0.78) 32.7(1.30) 44.9(1.78) 47.1(1.87)
anti-CHj 11.7(0.47) 21.2(0.84) 27.5(1.09) 29.5(1.17)
syn-CHj 11.00. 44) 18.8(0.75) 25.1(1.00) 26.9(1.07)
—CH, 7.1(0.28) 11. 2(0. 45) 14.9(0.59) 16.1(0.64)
—CHjs 5.0(0. 20) 8.8(0.35) 12.4(. 049) 12.4(0.49)
( ); ppm unit
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Table 4. The chemical shifts - of carbonyl groups.

FA  5.5Hz(0.2) DMA-= 23.9Hz (0.9) NMP 10. 2Hz (0. 4)
1M LiCl NMF 7.8Hz(0.3) NEA- 14.3Hz (0.6) DMP  21.3Hz(0.8)
DEF 26.3Hz(1.0) DEA 26.3Hz (1.0)
1M LiClO, NMP 13.8Hz(0.5) DMP 24.4Hz (1.0)

(  ); ppm unit; “Ref. 13.
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