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Table 3. Yields, Elemental Analyses and  1H-NMR Data for 1 and 2
_

Compd. Formula Yield(%) 
 (MV)  (E/Z)

 Found(%)  a) 
  (Calcd) 

C  II N

'H-NMR (in 

  E-form

 3-Hb)  Hag 
 1  (Ilz)

CII3CN)  a ppm 
    Z-form

c)  3-II b)  Hub)

 Na  c14H1214203 

 (256.26) 

 b  C14H12C1NO

 (245.71) 

 c  C14H13NO 

 (211.26) 

d  C151115N0 

 (225.29) 

e  C15H15NO2 

 (241.29)

2a 
va

b

d

e

 Cl4H12N203 

 (256.26) 

 C141112C1NO 

 (245.71) 

 C15H15N0 

 (225.29) 

 C15H15NO2 

 (241.29)

  78 65 

(87/13) (65 

  85 68 

(75/25) (68 

  43 80 

(76/24) (79 

  37 79 

(77/23) (79 

  59 75 

(74/26) (74 

  66 64 

(100/0) (65 

  54 68 

(100/0) (68 

  48 81 

(93/7) (79 

  55 74 

(92/8) (74

37 

62 

03 

44 

06 

60 

32 

97 

13 

67 

38 

62 

02 

44 

07 

97 

88 

67

4.56 

4.72 

4.38 

4.92 

5.92 

6.20 

6.58 

6.71 

6.18 

6.27 

4.36 

4.72 

5.20 

4.92 

6.83 

6.71 

6.50 

 6.27

11.03 

10.93) 

5.42 

5.70) 

6.55 

6.63) 

6.10 

6.22) 

5.96 

5.81) 

10.26 

10.93) 

5.89 

5.70) 

6.10 

 6.22) 

5.73 

5.81)

5.04

4.89

4.86

4.81

4.81

4.80

4.78

4.74

4.75

4.24 
(15) 
3.90 

4.19 
(14) 
3.90 

4.14 
(13) 
3.86 

4.14 
(13) 
3.86 

4.14 
(13) 
3.93 

4.24 
(15) 
3.75 

4.13 
(15) 
3.70 

3.94 
(15) 
3.75 

3.92 
(15) 
3.75

5.45 3.61

5.35 3.63

5.35 3.62

5.32 3.36

5.31  3.65

5.23 3.47

5.22 3.47

a) Analyses were carried out with mixtures of E- and Z-forms, but la, 
2a and 2b were analyzed with E-forms. The purities were also checked 
by  'II-NMR. b) Singlet. c) Two doublets.
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 Fig. 4.  'H-NMR Spectrum for (E)-la and (Z)-la in CD3CN.
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Fig.  7A. Pseudo-First Order Rate Profile for the 
  Fragmentation of (E)-la in Acetonitrile at 40 °C.
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Fig. 7B. Plot of the Observed Pseudo-First Order Rate 
  Constants  koin against the Concentration of  Tri-
  ethylamine for the Fragmentation of  (E)-la in 

  Acetonitrile at 40  °C.



                Table 4. Kinetic Data for the  Triethylamine-Promoted 
                    Eliminative Fragmentation of  2-Benzy1-3-(4-nitro-

                  phenyl)oxaziridine  [(E)-1a] in  Acetonitrile at 40  °C 

 [(E)-la],M  10X[Et3N],M  method')  10k2,M-Is-11° 

        0.160 0.258 B 2.06 ± 0.04 
       0.278 0.258 2.09 ± 0.02 
       0.389 0.258 2.16 ± 0.06 

        0.220 0.121 A 2.02 ± 0.05 
       0.220 0.258 1.97 ± 0.03 
       0.220 0.388 2.08 ± 0.09 
       0.220 0.517 2.08 ± 0.08 
       0.220 0.646 2.04 ± 0.06 
       0.237 0.143 2.05 ± 0.18 
       0.237 0.277 2.07 ± 0.07 
       0.237 0.341 1.95 ± 0.19 

        0.237 0.341 B 1.91 ± 0.06 
       0.237 0.449 2.00 ± 0.08 

        0.237 0.0738  Cc) 1.27 
      0.237 0.178 1.04 
      0.237 0.237 1.05 
      0.237 0.326 0.87 
      0.237 0.373 0.91 

              a) See text and experimental section . b) Average of at 
              least three time determinations . c) Measured at  34°C.



  Table 5. Effects of Additives on the Rate of  Triethylamine-
      Promoted Fragmentation of  (E)-la  in  acetonitrile° 

 10X[Et311],M  10X[additive],M temperature  10k2,M-Is-1 

 p-nitrobenzaldehyde(11) 

 0.449 0.602  34°C 1.55 0
.581 0.973 1.70 0
.706 1.33 1.57 

 N,N'-dibenzylidenebenzylidenediamine(4c) 

 0.178 0.204  34°C 1.60 0.237 0.287 1.58 0
.178 0.519 1.58 

              triethylammonium  trifluoroacetatel° 

 .210 .239  40°C 2 .02 
.242 .275  2 .02 
.315 .359 2 .04 
.362 .413 2 .16 
.420 .479 1 .98 
.483 .550 1.92 

 metanolLmolar ratio to  (E)-1a 

 0.403 7.10 (3)  40°C 1.95 0
.403 10.8 (5) 1.55 0
.403 23.7 (10) 1.50 0
.403 47.3 (20) 1.36 0
.403 71.0 (30) 1.24 

   a)  [(E)-1a] = 0.236  M. b)  [Et3NIIOCOCF3]/[Et3N] = 1.14, was 
 maintained without addition of inert salt .



        Metanol [molar ratio to  (E)-1a] 

 Fig. 8. Effect of Added Methanol on the Rate of 
  Fragmentation of (E)-la in Acetonitrile at 40  'C.





Fig. 9

Y = NO2  (E)-la-d2 

Y = OCH3  (E)-  le-d2



Table 6. Primary Kinetic Isotope Effects and Rate Constants 
    for the Triethylamine-Promoted Fragmentations of  (0-1 

    in Acetonitrile at 40  °C 

   compd 10 k2,  M-Is-1 

   la 2.04 ± 0.01 
 6.1  ±  0.1 

    la(D) 0.334 ± 0.003 

    le 0.391 ± 0.011 
                                             6.9 ± 0.4 

     le(D) 0.0560  ± 0.0012





Fig. 10



 Fig. 11
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Table 7. Tertiary Amine Promoted Fragmentation of (E)-la 
   in Acetonitrile at 40 °C

amine  pKa°-)  10k2,M-Is-1

    triethylamine 
2-(diethylamino)ethanol 

 N-methylmorpholine

18.0 

17.1 

 15.3b)

2.04 ± 0.01 

0.614 ± 0.038 

0.109 ± 0.002

a) See ref 17. b) Derived from the difference in pKa 
values,  A(pKa)A-d= 8.25 for morpholine . A pKa = 14.8 
is estimable from the difference 7.8 for triethylamine.

 —0 .5 
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Fig. 12.  Brdnsted Plots for the Tertiary Amine-Promted 
  Fragmentations of (E)-la in Acetonitrile at 40  °C, 

   ti = 0.46.
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Table 8. Substituent Effects on the Rates of the  Triethylamine-
    Promoted Fragmentations of  (E)-1 and (E)-2 in Acetonitrile 

    at  40°C

 compd 10 k2.  11-1s-1
b)

compd 10  k2,11-is-11°

la 
lb 
 lc 
 ld 
le

2.04 ± 0 

1.00 ± 0 

0.610 ± 

0.465 ± 

0.391 ±

 .006° 

.02 

0.007 

0.010 

 0.008

 2a  2
b 

 2d 

2e

2 

0 

0 

0

.76  ± 0 

.953 ± 

.380 ± 

 _326 ±

 0 

 0 

 0

16 

.033 

.016 

.019

a) [Oxaziridine] = (3.3 - 3.8) X  10-IM,  [triethylamine] = 
(0.8 - 4.25) X  10-2M. b) Average of at least five deter-
minations. Average of the rates shown in Table  4-.

 C  %I 

+ 
 N 

_.Y 

 0) 
0

 1.5

 1.0

0.1

 0 0.5

dP

Fig. 13.  Hammett Plots for the Triethylamine-Promoted 
  Fragmentations of  (E)-1  (•) and (E)-2  (0) in Aceto-

  nitrile at 40°C
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Scheme 7

Px = 2.9,  Pr = 1.57  ko/ko  =  5.5  -  6
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Fig. 14



pKa (p-substituted benzylalcohol)

Fig. 15. Plot of log k2 against the  pKa's of Benzylalcohols 
  for the  Triethylamine-Promoted Fragmentations of (E)-lain 

  Acetonitrile at 40  °C.





Scheme 8

 P  x  =  0.6  -  0.8  Prils) = 1.36
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Table 9. Temperature Dependence and Activation Parameters 
   of the Treiethylamine-Promoed Fragmentations of  (E)-la 

   and  (E)-la-d2 in Acetonitrile 
                Ao

10  k2,11-1s-la)

 temp,  °C (E) -la  (E)-1-d2

24.0 
25.0 
30.0 
 36.0 
40.0 
43.0 
48.5 
54.0 
 55_0

   = 7 .90  ± 0.22

   = 9 .04  ± 0.11

1.10  ± 0.02

1.36  ± 
1.84  ± 
2.04 ± 
2.26 = 
2.95  ± 
3.73 ± 

 3_83 ±

 kcal/mol

 kcal/mol

 .02 
 .04 
 .01 
 .09 
 .04 
 .15 
 .01

A Fe 
 A  S* 
 A  G*

173  ± .003 
200  ±- .002 
272  ± .003 
334  ± .003 
374 ± .013 
495 ± .001 
647  ± .013 
663 ± .001

 7.3 
-38 

19.

±  0.2 kcal/mol 
 .5  ±  .7 eu 

4 ± 0.4  kcal/mol

a) Average of at least three determinations by  IIPLC method.

0) 
0

3.0 3.1 3.2 3.3 3.4

1  03  1/T

Fig.  16. Arrhenius Plots for the  Triethylamine-Promoted( 
  Fragmentations of  (E) -,la  (•) and  (E)-2a-d2 (0) in 

   Acetonitrile.
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 Table 10. Effects of the Structre and Strength of Bases 

    on the Rates of Fragmentations of (E)-la and (Z)-la 
   in Acetonitrile at 43 CC AO 

                             10  k2,14-1s-11') k[(2)-1a]/   2 .... 

 base') (Z)-la (E)-la k2[(E)-1a]                                                                                                 .- 

triethylamine 5.91  = 0.05 2.25  = 0.05 2.6 

morpholine 1.51 ± 0.08 0.417  = 0.006 3.6 

2,6-lutidine 0.0357  i 0.0006 0.00489  ± 0.000013 7.7 

a)  [Triethylamine] = 3 X  10-1M,  [morpholine] = (0.3 - 3) X  10-4, 

[2,6-lutidine] = 0.8 - 1.2  M. b) By a  IIPLC method.





Scheme 9
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 Fig. 17.
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Fig. 18. Plot of the Observed Pseudo-First Order Rate 
Constants (kobs) against the Concentration of Triethyl-
amine for the Fragmentation of  (E)-2a in Acetonitrile 
at 40°C.



Table 11. Kinetic Data for the Triethylamine-Promoted Fragmenta-
     tion of  2-Methyl-3-(4-nitrophenyl)oxaziridine  (9A) 

        solvent  
        acetonitrile  CHC13  

   compd  10' k2,  M-Is-")  kniko  102 k2,  M-1s-1')  kn/ko 

  (Z)-9a 12.8 ± 0.1 7.48 
           6.1  1 0.1 6.2 

 (Z)-2,a-d3 2.12  t 0.02 1.20 

 (E)-2a 4.48 ± 0.08 
                           6.6 ± 0.3 

 (E)-2a-d3  0.675 0.023 

    a)  [Oxaziridine]  = (0.7 - 9.64) X  10-3M, [triethylamine]  = 
    (3.29 - 32.9) X  10-2M. b) A single kinetic run.
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Table 12.  Temperature Dependence and the Activation 
   Parameters of the Triethylamine-Promoted Fragmentation 

   of  (Z)-9a.in Acetonitrile

temp. °C  (Z)-  9a (Z)-  9a-d3

22.4 

29.6 

40.0 

47.4 

 55.6

Ea = 10.83 ±  0.12

ET =  1L96 ± 0.20

 A  Er= 1.13

 4. 

 7. 

12. 

19. 

29.

54 

27 

8 

7 

4

± 0.44 

± 0.02 

± 0.2 

± 0.2 

±  0.1

kcal/mol

kcal/mol

kcal/mol

 A  e= 10. 
 A  S*=  -34 

 AG#= 20.

0. 

1. 

2. 

3. 

5.

679  f 0.019 

15 ± 0.02 

10  ± 0.02 

33  ± 0.03 

47 ±  0.05

0 ± 0.1 kcal/mol 
.7 ± 0.6 eu 
9 ± 0.4 kcal/mol

A"/A' = 0.98

 0.1 

0) 
0

-1

-2

-3

3.0 3.1    3.2 

 1  03  1  /  T

 3_3 3.4

Fig. 19. Arrhenius Plots for the Triethylamine-Promoted 
  Fragmentations of (Z)-9a(s) and (Z)-9a-d3(0) in Aceto-

                                          - 

   nitrile.













Table  13.  2-( a  -Ethoxycarbonyl-benzy1)-3-phenyloxaziridines  (19)

 COOEt  COOEt  COOEt 

                                                      _m- MA_ 0- II-NII2 -, yOnto --,-- 0-C11-1,1^01-0-i ()- I - N - CI 10-r „ .-                                                                 \ / 

 10

 1H-MR , 6 ,  in  aaC13 
           ratio  m.p.  (E) (
Z)          yield (E/Z) (E) (Z) 

 III  11  -3  11$  11-3  
 10a NO2 72% 59/41  104-105°/105 -106° 3 .95 4.72 3.73 5.36 

 b CN 60 63/37 99.5-101/103-103.8 3.95 4.68 3 .79 5.31 
 c Cl 68 65/35 89/67-68 3 .94 4.58 3.81 5.27 

 d H 76 56.5/43.5 113/110 3.93 4 .61 3.90 5.28 
 e CH3 46 55/45 72/68 3 .88 4.52 3.85 5.19 

 f OCH3 53 63/37 63/59-60 3.87 4 .53 3.90 5.21

Table 14. Analytical Data for Oxaziridines  (10) 

 Found  (%) Calcd (%)  

  C H N C H N 

 10a 62.18 5.02 8.39 62.19 4.91 8.53 

 b 69.89 5.19 9.12 70.12 5.23 9.09 

 c 64.38 5.08 4.63 64.25 5.09 4.41 

 d 72.12 5.94 5.06 72.07 6.05 4.94 

 e 72.83 6.48 4.67 72.71 6.44 4.71 

 f 68.64 5.98 4.45 69.00 6.11  4.47
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Fig. 20.

 8 6 4

Fig. 21.  1H-NMR  Spectrum for  (E)-10a and  (Z)-10a in  CD3CN.



Fig. 22

10-1  (f3R,2R,3R) 

 10-1'  (f3S,2R,3R)
10-2  (f3R,2R,3S) 

 10-2'  (133,2R,3S)

 10-3  (f3R,2S,3S) 

 10-3'(13S,2S,3S)
 10-4  (f3R,2S,3R) 

10  -4'  (f3S,2S,3R)





Fig. 23



Scheme 10



Scheme 11



 Fig. 24



Scheme 12
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Table 15. Products of Triethylamine-Promoted Fragmentations 
  of Oxaziridines  (10) in Acetonitrile at Room Temperature

compd time
      products(% 

10 13  12

a.)

11

 (E)-  10a

 (Z)-10a

 (E)-10f

 (Z)-10f

10 

60 

480 

10 

60 

480 

720 

10 

60 

480 

10 

60 

480 

720

 (E)-10a(4.3) 
     (0) 

     (0) 
(Z)-10a(57.6) 

     (28.5) 
     (0) 
     (0) 
 (E)-10f(12.6) 

     (0) 
     (0) 

(Z)-1.gf(76.3) 
     (43.7) 

     (8.3) 
     (0)

 13a(88.0) 
  (96.3) 

  (97.1) 
13a(20.5) 

  (32.9) 
  (55.8) 
  (78.1) 
 13f(73.2) Ay (89

.3) 
  (92.9) 

 13f(10.4) 
  (21.5) 

  (45.7) 
  (66.1)

 12'(5.7) 
  (2.1) 

  (0) 
12'(15.9) A' (35

.1) 

  (41.6) 
  (18.5) 

 12;(11.5) 
 (4.5) 
  (1.4) 
 12'(11.9) 

  (28.6) 
  (31.6) 
  (22.6)

 1,1a(3. 
 (2. 
  (0. 
 11a(18 tj (30 

  (38 
  (16 

llf(9.  (6
. 
  (1. 

llf(10 
  (31 
  (33 
  (18

9) 
5) 
6) 
.1) 
.7) 
 .2) 
 .3) 
5) 
0) 
8) 
.0) 
 .3) 
 .8) 
 .2)

a) 
 1  :

Determined by 

 5.

 IIPLC. b) [oxaziridine] : triethylaminej =

Table 16. Products of the DBU-Promoted Fragmentation of 

   Oxaziridines  (19) in Benzene at Room Temperature
 COOE  t c) 

                 1) D1311/ 02 

0+ CH-N-CH-0-Y3.-0- CONHCOO-Y +0-COCOOE t + Y -0-CHO     '\
0/2)  H4 

  10 13 12 ' 11

products E

 10a

2 E

 10c  10d

2

 10e

E

 10f

13'1) 
ti 

124') 

 b)

75% 

20

 27% 

55 

66

68% 

24 

15

32% 

60 

48

73% 

22 

13

39% 

53 

40

52% 

34 

30

55% 

43 

43

25% 

70 

63

a) Determined by  IIPLC. b) Determined by GLC. c) 02 pressure = 

5 kg /  cm'.



Scheme 14





Scheme 15





Fig. 26A Pseudo-First Order Rate Profile for the 
  Fragmentation of  (E)-10ain Acetonitrile at 40 °C.



Fig. 26B Plots of the Observed Pseudo-First Order Rate 
  Constants  (k.4) against the Concentration of Triethyl-

  amine for the Fragmentation of  (E)-10a and (E)-10a-d, 
  in Acetonitrile at 40  °C.



Table 17. Kinetic Data for the Fragmentations of Oxaziri-
   dines(10) in Acetonitrile at 40  °C 

 compd 10 k2,  ris-°1)  kH/kp 

 (E)-10a 1.39 ± 0.05 

                                         5.2 ± 0.3 

 (E)-Ma-d, 0.267 ± 0.008 

 (Z)-10a 0.00112 ± 0.00006 

 S-(E)-10a 1.43 ± 0.04 

 R-(E)-10a 1.41  ± 0.05 

 a) Average of five determinations. 
 b) Relative rate  (E)-10a/(Z)-10a = 1240.











Scheme 16



     Table 18.  N,N-Dibenzoylamines (13) 

                  Meth- Reaction Yield m.p. Molecular  I.R. 
 ccIlliP1:1 od time  rOla  r  CI  formulab (nujol) 

                                          or Lit.  v  [cm  -1] 
  X  Y m.p.  [°C] 

 13 a H NO2 A 5  min 92 178-179°  C14H10N204 3200, 1710, 
      .... 

          B 5  min 86 (270.2) 1660 
    b H  Cl A 5  min 72 143°  C141-110C1NO2 3220, 1714, 

             B 5  min 70  (2593)1
4.4)1660 
    c H H A 5 min 91 153-154° 148-149° 3250,  1700 

            B  5  min 89 
     d H CH3 A 5  min 94 114-115°  C151-113NO2 3280, 1718, 

          B 5  min 90 (239.3) 1665 
    e H OCH3 A 5  min 89 110°  C151-113NO3 3300, 1718, 

          B 5  min 90 (255.3) 1670 
    f CI NO2 A 80  min 63 164°  C14H9C1N2O4 3250, 1710, 

          C 10  min 78 (304.7) 1675 

    g  Cl  Cl A 30  min 58 121-123°  CI4H9C12NO2 3260, 1700 
           C 10  min 80 (294.1) 

 a) Yield of pure, isolated product. 
 h) Satisfactory microanalyses obtained: C  ±0.20, H  ±0.08, N  ±0.11; molecular ion peaks observed in the mass spectra.

          Table 19. N-Benzoylbenzenesulfonamides (17) 

                           Yield m.p. Molecular  I.R. (nujol) 
        compd  ryor formulab  v  [cm  -1 

• 

                                            or Lit. 
      X Y m .p.  [°C] 

 17a H NO2 87 184-186°  C13H10N205S 3183, 1700, 
                                     (306.3) 1335, 1180 
         b H H 86 146°  149-1S1°  45) 3150, 1705, 
 139°  46) 1320, 1175 
          c H CH3 90 134-135°  135-136'45) 3200, 1705, 
 109°  46) 1330; 1175 

  a) Yield of pure, isolated product. 
 17) Satisfactory microanalyses obtained: C  ±0.24, H  ±0.17, N  ±0.37; molecular ion peaks observed in the mass spectra.
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Table 20. Ethyl  N-benzoyl-d ,  1-  a  -phenylglycinates (14)

 compd

 X  Y

           Yield m.p. 

 [%]  [°C]
              Molecular 

              formula 
              or Lit. 

 m•p• [°C]

                  I.R. 
           (nujol) 
             v  [cm-1

              'H -N .M.R. 

        (CDCI3) 
 5  [ppm]

 14a 

 Clb d e f 

g

    H 

    H 

    H 

    H 

   H 

      CI

   NO2 

 CI 

  H 

   CH3

OCH3

NO2 

 Cl

       96 144-145° 

      82  120° 

     90 90° 

       95 102-103° 

      93 119° 

      78 143° 

       82 168-169°

           140° 52) 

 C17H  16CINO3

(317.8) 
 89° 53) 

 CisHI9NO3 
(297.3) 
 Ci8H19N04 
(313.4) 
C171-115CIN 
(362.8) 
 C171-115C12 
(352.2)

Cl7HISCIN205

 CI7H15C12103

            3305, 1730, 

           1635 

            3325, 1738, 

          1620 

            3340, 1738, 

          1630 

            3330, 1740, 

           1630 

            3320, 1742, 

          1636 

           3318, 1735, 

          1636 

           3320, 1735, 

           1640

         5.81 (d,  1H) 

         5.80 (d,  1 H) 

         5.82 (d,  1  H) 

         5.83 (d,  1 H) 

         5.80 (d,  1  H) 

         5.76 (d,  1  H) 

         5.74 (d,  1  H)

Table 21.  Ethyl-N-benzenesulfonyl-d ,  1-  a  -phenylglycinates  (16)

 X

 compd

   Y

       Yield m.p. 

 [%]  [°  C]
                Molecular 

                formula 
                or Lit. 

                 m.p.  C]

            I.R. (nujol) 
 v  [cm-1

                 1H-N .M.R. 

 (CDCI3) 
 S  [ppm]

 16a 

b

    H 

    H 

    H

    NO2 

    H 

    CH3

      89 

      95 

      87

      138-140°  C16H16N2065 3250 , 1725, 
              (364.4) 1335, 1160 
 101-1020  CI6H171‘104S 3280, 1730, 
              (319.3) 1340, 1165 
      123°  C171-119NO4S 3270, 1732, 
             (333.4) 1335, 1160

                              6.12 (d,  2  H) ; 
                              4.98 (d,  2  H) 

                              5.98 (d,  2  H) ; 
                              5.09 (d, 2 H) 

                             5.97 (d, 2  H, ; 
                             4.96 (d, 2 H)
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