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ABSTRACT. Kinetic studies have heen carried out on solvolyses and halide exchanges (Cl-, Br,
I7) of N. N-dimethyl-, N, N-diethylcarbamoyl chlorides, and solvolyses of N, N~diphenylcarbamoy]
" chloride. Kinetic results together with simple MO analysis indicated that: (a) N, N-dialkylcarba-
moyl chlorides reacted via the Sy2 mechanism, while N, N-diphenylcarbamoylchloride reacted via
the Sy1 mechanism; (b) in chloride exchanges, the bond-breaking appeared to be important, wh-
ereas in bromide and iodide exchanges, the bond-farmation was shown to be impartant.
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Fig.1. A typical plot of —log(1—F) vs. ¢ for Cl-
Cl exchange of RaNCOCI+Cl*R,NCOCH#+C1- at
65 and 70°C (R=CHj).

Table 1. Summary of rate constants £ (Z-mole™1-sec™1)
for halide exchange of N, N-dialkylcarbamoy) chlorides
in acetone.

ReNCOCI+ Y —R:NCOY+Cl-

Termp, Y-
C)
k CI- Br~ I-
6} |7.72x10™*
(CHg)2{ 65 |2.80X10°% | 3.30X107% | 1.55X10°5
70 | 4.49X107% | 4.92X107° | 2.02X10°5
50 | 1.61x1073
(C:Hg)2 60 | 2.60x10°3
65 | 5.53X107% | 2.18X10°° | 1.31X10°%
70 3.04X107% | 1.78X10°°
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Téble 2. Activation parametres for halogen exchnnge
of N, N-dialkycarbamoyl chlorides in acetone.
RoNCOCI+ Y- —RNCOY +Cl-

Y-
R2
cl- ‘ Br- I
AH*(keal/mole) | 21.2 | 17.8 | 115
(CHy)»

45 (e.u.) -7 | ~27 | —47
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45%(e.u.)
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Table 3. Rate constants, %, and activation p:nrameters for solvolyses of N, N-dialkylcarbamoyl chlorides in

ethanol-water mixtures

Volume % kX 104 (sec™) 4H* —48*
water 20°C 20°C 20°C (kcal/mol) {e.u.)
0 0. 201 0. 561 1.53 19-1 17
(CHa) ,NCOCI 10 1.06 315 900 20. 1 10
20 3.62 11.3 30-1 20.2 9
30 9.96 30.6 20.5 3
¢ 0. 884 2. 40 6.84 19.3 14
(CoHs),NCOC 10 4.70 12.7 42.6 20.7 6
20 16.6 46.0 18.6 ~10
Table 4. Pseudo-first-order rate constants for the
solvolysis of N, N-diphenylcarbamoyl chloride in o g 2 3
water-solvent mixtures.
= Rate constants 1. H. K. Hall, J. Amer. Chem. Sec., 77, 5993
Volume kX104 (sec™) 1955).
Cosolvent :lvater% - ( ( }
50° C 55° C 2. HLK. Hall and C.H. Luek, J. Org. Chem., 28,
60 0.62 1.06 218 (1963).
CH.OH . 70 1.23 2.11 3 L Ug‘l and F. Beck, Chem. Ber., 94, 1839
’ 80 2.53 4.14 (1961).
90 4.42 7.11 4. A. Queen, Can. J. Chem., 45, 1619 (1967).
60 0.19 0.38 5 H.K. Hall, J. Org. Chem., 29, 3539 {1964).
HOH 70 0.62 1.01 6. R. Bacaloglu, C. Daescu and G. Ostrogovcih,
2 80 1.75 o 87 J C S Perkm H, 1011 (1972)
90 3.93 6.74 7. C.G. Swain and C.B. Scott, J. Am. Chem.
Soc., 2}
60 0.11 0.22 oc., 75, 141 (195 L
CH.ON 70 0. 28 0.54 8. J.A. Pople and P.L. Beveridge, “Approx. M. Q.
s 0 0.99 1.74 Theory”, McGraw-Hill, N. Y., 1970.
a0 2.66 5.91 9. K. Fukui, H. Has and H. Fujimoto, Ball.
Chem. Soc. Japan., 42, 348 (1969) and other
60 0. 081 0.16 related i
CHCOCH 70 0.20 0.56 < papers _ '
Hay 3 20 102 1.80 16. O. Sinanogle and K.B. Wilberg, “Sigma M. Q.
%0 202 5.14 Theory”, Yale Univ. Press, New Haven, 1670.
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11. L. Birkofer and K. Krebs, Tetrahedron Lett.,
883 {1968).

12. Beilstein’s Handbuch, d. Org. Chent.,
(1950).

13. {a) T.S. Uhm, L Lee and E.S. Lee, J. Korean
Chem. Soc., 21, 262 (1977); (b) H.W. Lee and
L Lee, ibid., 21, 83 (1977).

14. B.S. Leo and I. Lee, f2id., 18, 223 (1974).

15. L Lee and W.K. Kim, ibid., 18, 8 (1974).
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