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We wish to show that from a Hammett p for the nitrogen inversion of l-aryl-2,2_dimethylaz- 

iridines,l where the correlation is with o - 
P 

of the p-substituent in the phenol,1,2 substituent 

constants for pyramidal inversion (cinv.) can be derived for substituents directly on the invert- 

ing atom. 

In order to determine the Hammett p at 25’, the inversion rates of these 1-arylaziridines 

at 25” were determined from the experimental AG + values’ adjusted to 25’ by assuming AS + = 0. A 

plot of these log k values vs up- gave a p of 2.S3 (Fig. 1). This value was used in Fig. 2 to 

determine ainv constants for the substituents on the nitrogen atom. 
The ‘inv. 

constants so 

determined were used to determine p values for other series as shown in Fig. 3, using experiment- 

ally determined rate constants adjusted to 25’. From these p values, a number of uinv constants 

Fig. 1. Log k for 
N inversion vs up-; 
solvent, CF2E2. 

were determined for substituents that were not present in the aziridine 

series, The data in Fig. 2 and 3 are summarized in Table 1. Substituents 

that were common to more than one series were Si (CH3)3, COCH3, SiH(CH3) 2, 

SC6H5, C6H5, H, C(CH3)3, cyclohexyl, CH(CH312, CH3, NH2, Br, Cl, and OH. 

The other substituents occurred in only one series and those uinv constants 

are, therefore, subject to greater error.7 The uinv constants are many 

times larger in value than the Hammett u constants. This can be attributed 

to the fact that the substituent is directly on the reacting center in in- 

version. There are three well-known factors evident in the order of the 

U. 
inv. 

constants : electronegativity, conjugative and steric effects.* 

In the acyclic amine series, the uinv constants appear to be additive.g 

N-Fluoro-N-methylformamide has a nitrogen atom with substituents of widely 

Fig. 2. Log k for nitrogen inversion in aziridines vs cinv.; see Table 1 for the data. The x’s 
represent the points in Fig. 1 adjusted to solvent CTTable 1; Uinv for aryl = oinv for phenyl 
+ up- for the p-substituent. Four substituents, which were present’in the 2,2-dimethyl series, 
determined the p of the carbon unsubstituted aziridine series. The H substituent, which was 
present in this series, determined the position of the Uinv. = 0. 
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The data for acyclic phosphines and arsines are very limited for any one series. However, 

by plotting the log k vs the sum of the oinv constants, reasonably straight lines can be ob- 

tained.15 The ratio of the p values for the acyclic amines, phosphines, and arsines is 0.5: 1.0: 

1.25 compared to the 0.34: 1.0: 1.4 ratio of sensitivities for calculated barriers.16 

From the correlation of data reported here, predictions can be made for rates of inversion 

of many compounds not yet measured. As more experimental data becomes available, the values of 

the oinv constants reported here may need to be revised. 

Table 1. Substituent Constants for Pyramidal Inversion. 

Substituent 'inv. log ka (25') 

-Si(CH3)3 + 4.4 -1 2BbSC , -5.9Db’= 

-COCH3 + 3.8 
'd 

>8.7V , -1.6De, 4.1 f 

-SiH(CH3)2 + 3.5 3.9RbJg, -0.2bJg 

-COH + 3.5 12.0Nh 

-C02CH3 

-PO(C6H5)2 

-CN 

+ 3.1 

+ 2.7 / 

+ 2.6 i 

-CON(CH3)2 + 2.3 

-SCC13 + 2.3 

-NO2 '+2.1 

-As(CH~)~ + 1.9 

-S02C6H5 
-S02CH3 

-SC6H5 

-C6H5 

-SOC6H5 

-SCH3 

-H 

L 

+ 1.6 

+ 1.5 

+ 1.4 

+ 1.3 

+ 1.2 

+ 0.9 

0 

1 

7.8Vd 

6.9Mi 

1.3Nj 

5.7vd 

6.3Mk 

0.8Nj 1 

5.4M1 

3.8Ci 

3.5Cd 

4.2Mk , 3.3ci 

!.4Rman, 3.2Sd'n, -4.4RS 

.9.6DtJU, -10.8Dt'U'V 

-18.8Dw'u 

2.8Ci 

2.9Ck 

8.5NX, -0.5RYan 

-Jr 
:I 

Substituent " rnv. log ka (25') 

/ 8.5Vz, -0.6Naa'n, -6.3Tbb -CKH313 i 0 
/ 

-cyclohexyi - 0.2 

-CH Of31 2 - 0.3 

-11.3DtaU, -12.2N1'" 

-O.lCl, -13.6Dt'U 

3.7Mcc, 1.9MCC, -0.3Cr 

-lO.lTdd 

-o.3c1 

9.3Nee, 8.5V=, 8.2Vff 

8.0Cgg, 7.6C", 6.8Cgg 

6 3RPpn, .5.5Cgg, 2.8Mhh 

1:3Chh , -l.OC', -2.2crsn 
_1,,9Tbb,ii 

7.3Njj , 7.0Ckk, 6.8C0 

5.2R"n 

6.4Rosn, 4.5Mp 

6.3M11, 5.8Cmm, 6.2Cgg 

6.0C", 4.9Ann'", 5.1R00'" 

4.2Mp, 3.ocgg -5 6Bpp'" , . 
_7.2+” 

5.2A""'" 

4.0crr 

3.5Crr, 3.4C", 3.3Annsn 

-CH2C6H5 

-CH3 

-NH2 

-Br 

-Cl 

-OCH3 

-OCOCH3 

-OH 

-F 

- 0.3 

- 0.6 

- 1.6 

- 2.2 

- 2.5 

I- 2.5 

- 4.9 

- 5.5 

- 7.8 

_L 
l.7RSS'" 

a Calculated from the Eyrin 
calculated from AG*250 = A $ 

equation assuming a transmission coefficient of unity; AG*25O was 
T + RT - RT25O, assuming A& = 0. Log k = log k, + ooinv_ where log k, 

is for the H substituent. Solvents: A, (CD3)2CO; B, C6Hg; C, DCD13, CHClF2, CHFC12; D, decalin, 
toluene, bromonaphthalene; M, CH2C12; N, no solvent; R, CC14, CF2C12, CFC13; S, CS2; T, C2Cl4; V, 
CD2 = CDCl. b R.D. Baechler, J.P. Casey, R.J. Cook, G. Senkler and K. Mislow, J.Amer.Chem.Soc., 
94, 2859 (1972). c Sum Of oinv 
Osyany, J.Amer.Chem.Soc., g, 352 

for (C6H5)((CH3)2CH)(Si(CH3)3) = 5.4. d F.A.L. Anet and J.M. 
(1967). e W. Egan and K. Mislow, ibid';_, 93, 1805 (1971); sum of 

oinv. for (CgHg)(CH(CH3)2)(COCH3) = 4.8. f G. Senkler in K. Mislow, Trans.N.Y.Acad.Sci., 35, 227 
(1973); Sum Of Uir.v. for (CgHg)(COCH(CH3)25; = 8.9. g Sum of oinv. for (CgHg)(SiH(CH3)2)2 = 8.3. 
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