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1,3-DIARYL-2,2-DIHALOAZIRIDINES IN NITRATION AND BROMINATION 

REACTIONS 

A. ~,, Khlebn~kov and R. R. Kostikov UDC 547.717'546'539:542.958: 
1'944.2:543.422.25'27.4 

In the nitration of 3-(4-nitrophenyl)-l-phenyl-2,2-dichloroaziridine in acetic 
acid, i-(o- and p-nitrophenyl)-derivatives are formed in a 35:65 ratio. 1,3-Di- 
phenyl-2,2-dichloroaziridine undergoes opening of the three-membered ring under 
the same conditions, forming a mixture of o- and p-nitroanilides and 2-nitro-4- 
chloroanilides of 2-acetoxy (or 2-chloro)-2-phenylacetic acids. The bromination 
of 3-(4-nitrophenyl)-l-phenyl-2,2-dichloroaziridine in aqueous acetic acid leads 
to l-(4-bromophenyl)-3-(4-nitrophenyl)-2,2-dichloroaziridine, while in a mixture 
of acetic acid and acetic anhydride it leads to the anilide of 2-bromo-2-phenyl- 
acetic acid and 2-bromo-N-(2,4-dibromophenyl)-l-(4-nitrophenyl)-2,2-dichloro- 
ethylamine. 

1,3-Diaryl-2,2-dihaloaziridines, formed in the interaction of dihalocarbenes with benzyl- 
idenanilines, can be used in the synthesis of amidines [i, 2], imidoesters [2, 3], hetero- 
cycles [4-6], and other compounds [2, 7-9]. 

We studied the reactions of nitration and bromination of the aziridines Ia and b. In 
the nitration of the aziridine Ia a mixture of aziridines Ic and Id is formed in a 65:35 ratio; 
their structure was confirmed by the PMR spectra (Table I) and by hydrolysis in 20% sulfuric 
acid to o- and p-nitroanilines. Nitration of the aziridine Ib leads to a complex mixture of 
anilides IIa-f in the amounts indicated on the scheme. The structure of compounds IIa-f is 
confirmed by the data of the PMR and IR spectra (Table i). In the IR spectra of the anilides, 
the bands of the amide group are observed at 1658-1715 (C=O) and 3295-3395 cm -I (NH); in the 
spectra of anilides of 2-acetoxy-2-arylacetic acids, in addition, there is the band of the C=O 
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of the acetoxy group (1757-1775 cm-1). The PMR spectra of the anilides contain signals of 
the methine proton in the region of 5.39-6.20 ppm, the protons of substituted aromatic rings, 
the broad signal of the proton of the amide group in the region of 9.4-11.4 ppm, as well as 
the methyl group at 2.10-2.16 ppm in acetoxy derivatives. The weak-field 0.8-1.2 ppm shift 
of the signal of the NH proton and the 60-80 cm -I decrease in the frequency of the vibrations 
of the NH bond in ortho=nitro-substituted N-arylamides in comparison with the pare-isomers 
may be caused by the formation of an intramolecular hydrogen bond between the NH and NO2 group. 
The anilides IIa-f, in hydrolysis in alkali medium, give the corresponding substituted anilines. 
Since l-(4-nitrophenyl)-3-phenyl-2,2-dichloroaziridine is not converted to the anilides IIa, 
b under the conditions of the nitration reaction, we should assume that compounds IIa-f are 
formed as a result of an initial opening of the aziridine ring, followed by conversions. 
Actually, under the action of conc; H2SO~ on a solution of the aziridine Ib in a mixture of 
acetic acid and acetic anhydride, a mixture of the anilides IIkand I is formed. When a ni- 
trating agent is added to this mixture, a mixture of the analides Ia-f is obtained. Treat, 
ment of a solution of the analide IIk in acetic acid and acetic anhydride with a nitrating 
mixture with an addition of HCI leads to the formation of the anilides IIa, c, e; the anilide 
IIc is not chlorinated under these conditions. This permits us to conclude that the forma- 
tion of the anilides IIe, f occurs with the participation of chloride ions liberated in the 
isomerization of the aziridine Ib; the chlorination process precedes nitration. 

Bromination of the aziridine Ia in aqueous acetic acid leads to the aziridine Ie and to 
products of its subsequent conversions -- the anilides IIg-i. The structure of the aziridine 
Ie is confirmed by spectral data (Table i) and by the formation of the anilides iIg, h when 
it is heated with water. 

- -  4 R C6H 4 R [4 R : - ~ ) - - -  

la-.e IIa- l 

la KNO3' H2S04 | ~  + ld 
AcOH, Ac20 

ib . KN0-v H2S04 ~ iia(lo.*,:) § IIb(lo'/.) + Ile (8.:.) + nd(a~) + He(W0 + n f  (e-/.) 
AcOH. A%o l 

a:~ i~ + n/ ~~ 
AcOH,Ac20 H2SO 4 

II k KNO~. H2SO 4. HC1 lla (TY.) + II C (34Z) + lie (24Y';) 
AcOH, At20 

m ar~ . ~ + rig+ nh+ II i 
A~oa, nzo ,~ _ - IIgj h 

H20 

Br2 l l j +  4 - 02NC 6H~4 CH- N H - - ~ / ~ / ~ - B r  
Ac0H, At20 I 

CCI2Br B~ r 

III 

§ iBrT-- - 
Ar ~ - - ~ : x p h  I llr 

IV 

I a W=NO2, R~=R3=H;b R~=R2=RS=H;e RI=R2~NOz, RS=H; d RI~RS=NO~, R ~=H: 
e RI=NO~, R2=Br, R3=H; II a R~=Ra=H, R2=NO2, R4=CI; b R't=RS=H, R2=NO2, 
R4=OAc; c RI=R~=H, Rz=NO2, R4=O1; d RI=R2=H, Rs=NO~, R4,ffiOAe; e RI=H, 
RH=R4=CI, Ra=NO2; t Rm=H, R2=CI, R3=NO2, R4=OAc; g RI=NO2, R2=Brl RS=H, 
R4=CI; h RI=NO~, R2=Br, Ra=H, R4=OH; i RI=NO2, Ra=Br, Ra=H, R~=OAe; 

j Rt=NOz, R2=RS=H, R 4 = B r ; k  W = R 2 = R  a=H,  R4=CI; 1 RI=Ra=Ra=H,  R4=OAe 

In the bromination of the aziridine Ia in a mixture of acetic acid and acetic anhydride, a 
mixture of the anilide IIk and the amine III is obtained. The anilide IIj is identical in 
physical and spectral chracteristics with the preparation obtained from 2,2-dibromo-3-(4- 
nitrophenyl)-l-phenylaziridine (If). The structure of the amine III was confirmed by spec- 
tral data. The mass spectrum of compound III contains a peak of the molecular ion (5%), two 
intense peaks of the ions [M -- HCBrCI2] +" (100%) and [M -- 2HBr] +~ (85%). In the IR spectrum 
of compound III, absorption is observed at 3395 cm -I, characteristic of secondary amines. 
The P~R spectrum of the amine III contains a singlet signal of the methine proton, which be- 
comes a triplet when CF3COOH is added, a group of lines of the protons of the p-nitrophenyl 
substituent, and a group of lines of theprotons of the 2,4-disubstituted aniline aromatic 
ring. Under the action of t-BuOK in t-BuOH on the amine III, 2,4-dibromoaniline is isolated. 
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TABLE i. Spectral Data for 1,3-Diaryl-2,2-dihaloaziridines (Ic- 

f), N-arylamides, and 2-Bromo-N-(2,4-dibromophenyl)-l-(4-nitro- 

phenyl)-2,2-dichloroethylamine (III) 

Com- 
pound Frequencies in the IR spectrum, cm "I 

PMR spectrum, 5 ,  ppm (.1, Hz) 

CHCOI cH ArlC Ar I NH 
Ic 

Id 

Ie. 

If 

Ila 

IIb 

lie 

Ild 

IIf 

fig 

l h  

11i 

11,i 

I11 

III 

859 s, 902, 1094, 1118, 1170, 1180, 1284, 
1311, 1330, 1352 s, 1395, 1433, 1500s~ 1539 s, 
1600 s,1615, 3044, 3088 
850, 904, 1104, 1179, 1278, 1303, 1326, 1355 S, 
1392, 1488, 1540 s, 1588, 1615 $, 3045, 3085 

834 S, 845, 864. 897 s, 1013, 1074 s, 1091, 
1111, 1164, 1274, 1297, 1324, 1350 S, 1393, 
1433, 1490 S, 1534 $, 1593, 1608, 3054 W, 
3090 w 
861, 883, 1074, 1114, 1277, 1310, 1322, 
1360 s, 1394, 1431, t498 s, 1534 S, 1603, 
2860s~ 3020, 3055, 3077 
854, 1115, 1254, 1307, 1345 s, 1412, 1520 s, 
1548s, 1603, 1616, 1705 s, 3015 s, 3075 w. 
3397 
860, 934, 1031, 1048, 1174, 1254, 1305, 1345 s, 
1374, 1415, 1518 s, 1544 s, 1600, 1617, 1715 s, 
1765 s, 3015, 3055, 3075, 3423 
858, 934, 1150, 1167, 1278 ~ 1343 s, 1444 S,. 
1460, 1504 S,1591S,, 1622, 1702 s, 3015, 3055, 
3075, 3096, 3315 

860, 933, 1033, 1043, 1083, 1111, 1167, 1248, 
1281 S, 1316, 1344 s, 1376, 1443 s, 1460, 
1506 sp 1592 c, t613 s, 1710 s, 1760 s, 3014, 
3048, 3074, 3336 

838, 864, 894, 1138, 1274 s, 1344 s, 1400, 
1457 s, 1505 s, 1552, 1584s, 1705 s, 3013, 
3050, 3095, 3320 

840 890, 933, 1032, 1050, 1084, 1156, 1274 s, 
1333s,, 1374, 1458, 1505, 1585s, 1613, 1715s, 
1760 s, 3024 wj 3075 w,, 3105 w, 3340 

726, 773, 825 s, 866, 1010, 1073, 1110, 1179, 
1247, 1311, 1350 ~ 1400, 1493s, 1533 s, 1613, 
1673 s, 3084, 3124, 3200, 3265 
811, 830, 857, 1010, 1070, 1081 s, ll09, 1188, 
1231, 1281, 1314, 1344 s, 1403 s, 1493 s, 
1520 s, 1534 s, 1593, 1608, 1658$, 3250 s, 
3370 s 
834, 854, I013. I053, 1078, 1256, 1354 s, 1374, 
1400, 1442 w, 1495, 1536 s,1595, 1613, 1704, 
1774, 2960 w~ 3040, 3425 
832, 857, I l l4,  1164, I184, 1250, 1321, 
1351 a~ 1448 s, 1505, 1537, 1603 s, 1687 s, 
3020, 3046, 3080, 3084, 3395 
934, 964, 1032, 1047, 1254, 1313, 1374, 1448 s, 
1504, 1540 s~ 1603, 1700 s, 3015, 3055, 3075, 
3430 
860, 874, 1020, 1037, 1248, 1264, 1317, 
1354 s, 1390, 1425w, 1455 w, 1506s, 1535 s, 
1592, 1613, 3050 w, 3075 w, 3085 w, 339o 

10.20 

10,18 

11,36 

11,07 

10,99 

ll,12 

9,44 

9,65 

9,68 

9,47 

The formation of compounds !lj and III in the reaction of bromine with the aziridine la 
in a mixture of acetic acid and acetic anhydride may proceed through a complex of the aziri- 
dine with bromine of the type of IV. The latter can be detected as a result of nucleophilic 
attack of bromine with the formation of p-02NC6H4CH(CCI2Br)NBrPh, which is then brominated in 
the aromatic ring to the amine III, or with the formation of p-O2NC6H~CBrCCI~Ph, which is 
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then hydrolyzed to the anilide IIj. The use of aqueous acetic acid as the solvent in the 
bromination of the aziridine Ia leads to a substantial increase in the rate of electrophilic 
bromination in the aromatic ring (cf. [i0]), leading to the aziridine Ie, which then under- 
goes a partial opening of the three-membered ring, forming the anilide IIg-i. 

EXPERIMENTAL 

The physical constants and data of elementary analysis of the substances obtained are 
cited in Table 2, the spectral data in Table I. The IR spectra of compounds IIj and h were 
recorded in KBr tablets, and of the remaining compounds in 2% solutions in CHCI3 (cuvette 
400 ~) on a UR-20 instrument. The PMR spectra were recorded on Varian HA-100D-15 (I00 MHz) 
and Varian EM-360 (60 MHz) instruments for 15% solutions in acetone-D6, with the exception 
of compounds Ie, f, and IIc, the spectra of which were recorded in 15% solutions in CC14. 
The aziridine Ia, b, and f were produced from the corresponding azomethines and dihalocar- 
benes, generated under the conditions of interfacial catalysis [ii]. 

Nitration of the Aziridine Ia. To a solution of I ~ (3.2mmoles) of theaziridine Ia in 30 
ml of acetic acid and 3 ml of acetic anhydride, cooles with ice, a solution of 0.55 g (5.4 
mmoles) KN03 in 2 ml conc. H2S04 was added dropwise wi~h mixing, mixed for 15 min, and poured 
out into 200 ml of water. The precipitate was removed and dried. Yield i.ii g. A mixture 
of the aziridines Ic, d (i g) was separated by the method of thin-layer chromatography on Si02 
(ether--hexane), yielding 0.57 g of compound Ic and 0.31 g of compound Id. 

Hydrolysis of aMixture of Aziridine Ic, d. A mixture of aziridines Ic, d (0.076 g) was 
heated with a reflux condenser at 140~ in 20% aqueous N2SO~ for 24 h, then adjusted to an 
alkaline pH by the addition of NaOH, extracted carefully with ether, and analyzed by the 
method of gas-liquid chromatography. The ratio of p- and o-nitroanilines was 65:35. 

Nitration of the Aziridine Ib. To a solution of 2.62 g (9.9 mmoles) of the aziridine Ib 
in 35 ml of acetic acid and 35 ml acetic anhydride, a solution of 3 g (30 mmoles) KNO3 in 9 
ml H2S04 was added dropwise with cooling (--10~ and mixing, and mixed for another 1 h. The 
reaction mixture was poured out into 300 ml of water and treated with ether. The solution in 
ether was washed with water, with a solution of NaHCO3, and dried with CaCI2. The residue 
after removal of the solvent was separated by column chromatography on SiO2. The anilides 
Ila (0.30 g, 10%) (mp 147-148~ (from aqueous ethanol) [12]), IIb (0.32 g, 10%) (oil), IIc 
(0.24 g, 8%), lid (0.29 g, 9%), Ild (0.16 g, 5%), and IIf (0.20 g, 6%) were obtained. 

Alkaline Hydrolysis of the Anilides IIa-f. A solution of 0.05 g of the anilide was 
mixed in 5 ml of 5% solution of NaOH in 80% ethanol until the reaction ended (monitored by 
the method of thin-layer chromatography), the solvent was evaporated under vacuum, the resi- 
due extracted with ether, and the substituted aniline isolated by thin-layer chromatography. 
The anilines were identified according to their melting points (mixed melting point test) 
and according to their IR spectra (comparison with the spectra of authentic preparations). 

Hydrolysis of the Aziridine Ib. To a solution of 2.26 g (8.6 mmoles) of the aziridine 
Ib in 30 ml of acetic acid and 30 ml of acetic anhydride at 0~ 8 ml of conc. H2SO4 was added 
dropwise with mixing, mixed for another 1 h, and poured out into 0.5 liters of water, then 
extracted with ether. The extract was washed with water and with a NaHCO3 solution and dried 
with MgSO4. The solvent was evaporated and 0.75 g of the anilide IIl mp I18-I19~ (from 
ethanol); according to the data of [13] mp I17.5~ and 0.59 g of the ani!ide IIk [mp 148- 
149~ (from ethanol); according to the data of [12], mp 146~ were isolated from the residue 

by thin-layer chromatography. 

Nitration of the Products of Hydrolysis of the Aziridine lb. To a solution of 0.262 g 
(0.99 mole) of the aziridine Ib in 3.5 ml of acetic acid and 3.5 ml acetic anhydride, 0.9 ml 
of conc.~H2SO4 was added with mixing, and after complete conversion of Ib (monitored by thin- 
layer chromatography), a solution of 0.3 g KNO3 in 0.8 ml of conc. H2SO~ was added to the 
reaction mixture. After 15 min the mixture was treated as described for the nitration of Ib, 
and the anilides IIa-f were identified by the method of thin-layer chromatography. 

Nitration of the Anilide IIk in the Presence of HCI. To a solution of 0.153 g (0.6 
mmole) of the anilide IIk in 2 ml acetic acid and 2.4 ml acetic anhydride, 0.2 ml conc. HCI 
was added, and then, while cooling with ice, a solution of 0.185 g (1.8 mmoles) KNOS in 0.6 ml 
of conc. H2SO4 was added with mixing, and mixed for another 30 min. After treatment analogous 
to that described for the nitration of the aziridine Ib, the anilides IIa (0.013 g, 7%), IIc 
(0.054 g, 30%), and IIe (0.049 g, 24%) were isolated by the method of thin-layer chromatog- 

raphy on SiO2. 
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TABLE 2. Melting Points and Data of Elementary Analysis of Com- 

pounds Ic-f, IIc-i, and III 

C o m -  
pound 

lc 
Id 
le 
If 
IC 
Id 
l ie  
IIf 

IIi 
l l I  

rap, *C 

170--171 a 
165--166~ 
138--140 
125-122: 
78--80 'a. 

105--10~ 
118--119 c 
122-- 123._ e 
131--132 f 
179--181f 
195--196g 
135--137 b 

Found, % 

C H Hal 

47,3 2,7 
47,2 2,4 
43,3 2,4 
41,9 2,3 
58,1 3,9 
6t,2 4,7 
51,7 2,9 
54,9 3,9 
45,7 2,9 
47,6 2,9 
48,8 3fl 
30,8 1 ,s 

aFrom diethyl ether. 

N-I 
19,8 
20,3 
38,5 
39,8 
12,5 

2V,5 
1 0,2 
21,2 
22,6 
20,1 
56,2 

Gross formula 

ll ,b CI4HoCI2NaO4 
11.6 CI4HgCI2N304 
7.1: CI4HgBrCI2N20~ 
6,8l Ci4HloBr2N20~ 
9,51 Ct4HuC1N2Os 
8.81 CmHl4N2Os 
8.7l Cl4HloCl2N2Oa 
7.81 CmHIsCIN20s 
7 41 CuHloBrCIN20s 
7.61 CI4HnBrN204 
681 CmHlaBrNeOs 
510 CI4HgB~CI~N~O2 

Calculated, % 

bFrom dipropyl ether. 

47,5 
47,5 
43,3 
42,2 
57,8 
61,1 
51,7 
55,1 
45,5 
47,9 
48,9 
30,7 

H Hal N 

2,6 20,0 11,9 
2,6 20,0 11,9 
2,3 38,9 7,2 
2,5 40,2 7,0 
3,8 12,2 9,6 
4,5 -- 8,9 
3,1 21,8 8,6 
3,8 10~2 8,0 
2,7 21,6 7,6 
3,2 22,8 8,0 
3,3 20,3 7,1 
1,7 56,7 5,1 

CFrom a mixture of 

diethyl ether with hexane, dFrom hexane, eFrom a mixture of 
CC14 with hexane, fFrom a mixture of acetone with CCI,. gFrom 
acetone. 

Bromination of the Aziridine la in Aqueous Acetic Acid. To a solution of 2.47 g (8.0 
mmoles) of the aziridine la in i00 ml of acetic acid and 25 ml of water, 1.28 g (8.0 mmoles) 
of bromine in 20 ml of acetic acid was added dropwise with mixing at room temperature over a 
period of i h 30 min and left overnight, then poured out into 200 ml of water, the precipi- 
tate removed, washed with water, dried, and 1.95 g (63%) of the aziridine le, 0.19 g (6.4%) 
of the anilide llg, and 0.17 g (6.1%) of the anilide !li were isolated by column chromatog- 

raphy on SiO2. 

Hydrolysis of the Aziridine le. A suspension of 0.i g (0.25 mmole) of the aziridine le 
was boiled in 4 ml of water for 30 h, the precipitate removed, and 0.064 g (67%) of the 
anilide llg and 0.017 g (19%) of the anilide llh were isolated by thin-layer chromatography 
on Si02. 

Bromination of the Aziridine la in Anhydrous Acetic Acid. To a solution of 2.47 g (8.0 
mmoles) of the aziridine Ia in 100 ml of glacial acetic acid and l0 ml of acetic anhydride, 
1.28 g (8.0 mmoles) of bromine in 20 ml of acetic acid was added dropwise with mixing at 
room temperature over a period of 2 h; in this case a green color was observed, the intensity 
of which was decreased with time. After 12 h the reaction mixture was poured out into 0.5 
liter of water, the precipitate removed, the filtrate extracted with a mixture of ether and 
hexane (5:1), the organic layer removed, washed with water, with a solution of NaHCOa, and 
with water, dried with MgS04, the solvent evaporated under vacuum, the residue combined with 
the precipitate, and 1.72 g (64%) of the anilide IIj [mp 146-147~ (from a mixture of ace- 
tone-CCl4) [14]] and 0.99 g (23%) of the amine III were isolated by column chromatography on 
Si02. The anilide IIj was also produced by countersynthesis -- by hydrolysis of the aziridine 
If in boiling water for 24 h. 

Reaction of the Amine III with t-BuOK. A mixture of 0.07 h (0.13 mmole) of the amine 
III and 0.072 g (0.64 mmole) t-BuOK in 20 ml t-BuOH was mixed for 24 h at ~20~ diluted with 
water, and extracted with ether; after removal of the solvent the residue was recrystallized 
from aqueous ethanol. Yield of 2,4-dibromoaniline 0.025 g (78%) (mp 78~ according to the 
data of [15], mp 79-90~ 

1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

LITERATURE CITED 

M. K. Meilahn, L. L. Augenstein, and J. L. McManaman, J. Org. Chem., 36, 3627 (1971). 
R. R. Kostikov, A. F. Khlebnikov, and K. A. Ogloblin, Zh. Org. Khim., i_ii, 585 (1975). 
J. A. Deyrup and R. B. Greenwald, J. Am. Chem. Soe., 8__77, 4538 (1965). 
M. Seno, S. Shiraishi, Y. Suzuki, and T. Asahara, Bull. Chem. Soc. Jpn., 49, 1893 (1976). 
M. Seno, S. Shiraishi, Y. Suzuki, and T. Asahara, Bull. Chem. Soc. Jpn., 51, 1413 (1978). 
M. Seno, S. Shiraishi, H. Hise, and Y. Suzuki, J. Org. Chem., 4_33, 3402 (1978). 
K. Ichimura and M. Ohta, Bull. Chem. Soc. Jpn., 40, 1933 (1967). 
D. J. Sikkema, E. Molenaar, and F. B. Guldaner, Rec. Tray. Chim., 95, 154 (1976). 
T. Hiro, K. Hayashi, J. Motoyoshia, Y. Ohshiro, and T. Agawa, Chem. Lett., No. i0, 1197 
(1981). 

743 



i0. R. Taylor, in: Comprehensive Chemical Kientics, C. H. Bamford and C. F. H. Tipper, eds., 
Vol. 13, Elsevier, Amsterdam (1972), p. 113. 

ii. R. R. Kostikov, A. F. Khlebnikov, and K. A. Ogloblin, USSR Patent No. 482448; Byull. 
Izobr., No. 32, 65 (1975). 

12. R. E. Brooks, J. O. Edwards, G. Levey, and F. Smyth' Tetrahedron, 22, 1279 (1966). 
13. R. AnschNtz, Ann. Chem., 368, 53 (1909). 
14. E. A. Smirnov and I. A. Korbukh, Izv. Vyssh. Uchebn. Zaved., Khim. Khim. Tekhnol., No. 

i, 64 (1967). 
15. C. Wurster, Chem. Ber., 6, 1486 (1873). 

INVESTIGATION OFMETHODS FOR THE SYNTHESIS OF AZIRIDINES AND 

AZIRINES ON THE BASIS OF ETHYL-~,B-BIS(TRIFLUOROMETHYL) ACRYLATE 

A. V. Eremeev, I. V. Solodin, 
~. ~. Leipin'sh, and R. G. Kostyanovskii 

UDC 547.717'722,3'413.5 

Various methods for the preparation of aziridines and azirines on the basis of 
ethyl B,B-bis(trifluoromethyl) acrylate were studied. Alkaline treatment of the 
products of addition of nucleophilic reagents to ethyl B,B-bis(trifluoromethyl) 
acrylate leads to the preparation of compounds of various classes that contain 
a hexafluoroisopropyl fragment. 

In the present research we attempted to synthesize 2-carbalkoxy-3,3-bis(trifluoromethyl)- 
aziridines and 2-carbalkoxy-3,3-bis (trifluoromethyl)azirines on the basis of ethyl 8, B-bis- 
(trifluoromethyl) acrylate. 

It is known that nucleophilic reagents attack the u position of ester I [i], where N-(2- 
carboxyethyl)-N' ,N'-dialkylhydrazine derivatives form the corresponding aziridines upon treat- 
ment with bases [2]. 

The reaction of ester I with N,N-dimethylhydrazine leads to addition product II, which 
forms hydrazinium salt III; the latter was assumed to undergo cyclization under the influence 
of tert-BuOK. However, instead of the expected aziridine IV, we obtained a mixture of imine 
V and enamine VI, which was separated by preparative liquid chromatography (Tables 1-3). 

Me.NNHT_ + t-BuOK, TH~ 

I C02Et C02Et 
II III 

- - ~  IV �9 

i ~ + --I,- (CF3)zC=C-NH 2 i ...... ~CF3)2CH_C_.NHvNMe "] ..... (CF3)2CH-C=NH -~t-- 
[ ~o.~ '~ ]-~e~ ~o:~ ~o:~ 

V VI 

A similar transformation is observed in an attempt to cyclize hydroxylamine O-mesitylen- 
sulfonate (VII), which we obtained from ester I and hydroxylamine: 

Et3N . 1 
NII20H �9 HSO~CI ~CF3)2CH~CH_.NHOSO2R I ~ (CF3)2CH-CH-NHOH ~-- 

'r C02Et I... CO~Et 

(CF3)2CH-~-NHOSO2R ] ~ V "~ VI 
C02Et 

R=2,4,fl-(CH3)3C6H 2 

Mixtures of the imine and enamine in a ratio of VI:V = 9:1 (according to PMR data) are 
obtained in both cases after precipitation of the resulting salts and evaporation. After 
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