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with chloroform. The combined chloroform fractions were dried 
over anhydrous sodium sulfate and then evaporated to dryness. 
The oil obtained was crystallized from an acetone-water mixture 
producing 0.50 g .  (33%) of white cubic crystals, m.p. 67-68'. 

Anal.  Calcd. for C16H&l?iOd: C, 59.72; H, 5.01; N,  4.35. 
Found: C, 59.66; H, 5.17; N, 4.29. 

Diethyl (4-Amino-3-quinoly1)malonate (VII).-A mixture of 
2.10 g. of I11 and 200 mg. of 10% palladium on charcoal in 250 
ml. of chloroform was reduced with 40 p.s.i. of hydrogen. To 
the reduced mixture 10 ml. of phosphorus trichloride was added, 
and the mixture was refluxed 3 hr., cooled, and evaporated to 
dryness. The residue was dissolved in ethanol, and the solution 
was filtered to remove the catalyst. A yellow solid separated 
from the filtrate on standing. When recrystallized from ethanol, 
yellow needles (0.45 g. 25%), which charred when heated to 300", 
were formed. 

Anal.  Calcd. for ClBH18N204: C, 63.56; H, 5.00; N,  9.27. 
Found: C, 63.83; H, 5.96; N ,9 .36 .  

4-Methyl-4-cai bethoxy-5-oxopyrrolino [2,3-c] quinoline 1-Oxide 
(VIII).-A mixture of 0.90 g. of IV and 200 mg. of 10yc palladium 
on charcoal in 100 ml. of absolute ethanol was reduced with 40 
p.s.i. of hydrogen. The reduced mixture waa filtered and the 
solution deposited 0.35 g. (50%) of a yellow solid on standing. 
When crystallized from ethanol, yellow needles were formed, m.p. 
214'. 

Anal.  Calcd. for ClaH1,N20,: C, 62.93; H ,  4.93, N ,  9.78. 
Found: C, 62.78; H, 5.18; N, 9.97. 

4-Methyl-4-carbethoxy-5-oxopyrrolino [2,3-c] quinoline (IX) .-- 
A solution comprising 0.40 g. of VIII, 5. ml. of phosphorus tri- 
chloride, and 50 ml. of chloroform was refluxed for 30 min. The 
solvent was evaporated, leaving an oil which waa diluted with 
water and made basic with 10% sodium hydroxide. The white 
precipitate (0.20 g. 53%) which formed was removed by filtration 
and crystallized from an acetone-water mixture, m.p. 229-230'. 

Anal.  Calcd. for ClbHllN203: C, 66.66; H, 5.22; N, 10.36. 
Found: C, 66.47; H, 5.37; N, 10.52. 
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An aziridinium salt (VII) has been shown to  react with cyclic, acyclic, and aryl ketones to give oxazolidiniuni 
salts ( IX and XII-XVII). The structures of the products were established by analogy to the products of aziridi- 
nium salts and aromatic aldehydes', 3,4 and by nuclear magnetic resonance spectroscopy including comparison 
with model compounds. The further generality of the cyclic addition with inclusion of the ketone carbonyl 
group was established by varying the aziridinium compound as well as the ketone (XVIII-XXII). The over-all 
result of the reaction may be represented as 0' + 2 -+ @ +, descriptive of a broad type in which a charged, three- 
membered cycle is increased in size to a charged, five-membered cycle. 

The facile synthesis of stable aziridinium salts (11, 
generalized formula, X = c104 or BF4)5>'j from ternary 
iminium salts (I)? and diazomethane has fostered a 
continuing study of the chemistry of small charged 
rings, and some reactions involving the opening of the 
aziridinium ring accompanied by ring expansion have 
been previously described. 1,3,4,8 Solvolysis (+ IV)5v6J 

r - 

X- X- H I x -  

I V  V V I  
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and thermal rearrangement (+ V)3v9 of substituted 
aziridinium perchlorates and fluoborates (11) appear 
to proceed with development of a carbonium ion, the 
more stable (111) of two possibilities resulting from 
aziridiniuni ring opening. The same intermediate 
would account for the ring expansion brought about 
by heating I1 in the presence of a weak nucleophile 
such as an aldehyde carbonyl (+ VI). The analogous 
reaction of aziridinium salts with ketones has now been 
found to proceed smoothly to give oxazolidiniuiii 
salts. lo 

The model aziridiniuni salt, 1,1,2,2-tetramethyl- 
aziridiniuni perchlorate (VII), prepared from N- 
isopropylidenediniethylaiiiinium perchlorate7 (or N, N- 
dimethylisopropylideneiminium perchlorate) and di- 
azomethane, was used because of its simplicity, ready 
availability, and the ease with which its ketone re- 
action products could be identified by n.1ii.r. spectros- 
copy. The aziridinium salt VI1 was characterized 
by correct analysis for C6H14C1~\T04, solvolysis with 
alcohols,* infrared spectrum (absence of absorption 
maxima corresponding to C=N+ or S+-H), and n.1ii.r. 
spectrum. The n.1ii.r. spectrum in methylene chloride, 
with tetraniethylsilane as the internal standard ( T  
10.O),l1 exhibited signals, all singlets, a t  T 8.28 

( 8 )  N. J. Leonard, K. Jann. J. V. Paukstelis. and C. K. Steinhardt, i b i d . ,  
18, 1499 (1963). 

(9) Abstracts, 17th National Organic Chemistry Symposium of the 
American Chemical Society, Bloomington, Ind., June, 1961, pp. 1-10. 

( l o )  In point of fact, the first reaction of a ketone with an aziridinium 
salt was not guided by analogy' hut  was recognized independently by one 
of us (J. V. P.)  in attempting to carry out  quite another reaction of an aziridi- 
nium salt using acetone as the solvent. 

(11) G .  V. D. Tiers, "Tables of r-Values for a Variety of Organic Com- 
pounds," Minnesota Mining and Manufacturing Co.. St. Paul, Minn., 
1958; G. V. D. Tiers, J .  Phyr.  Chem., 61, 1151 (1958). 
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CH3' cH3'Gj"H' +'CH3 

c10; 
VI1 

c10; 
IX 

[C(CHJ2], 6.98 (-CH,-i+), and 6.84 [+N(CH,),]. 

The position of the signal for the methylene protons 
indicated their attachment to the carbon (-N+) of a 
three-membered ring.~~6~8~g~11 When compound VII, 
CeHl4C1SO4, was heated a t  reflux in excess acetone, 
a new compound, CsHzoClN06, m.p. 188-189", was 
obtained which had incorporated the elements of ace- 
tone. S o  absorption attributable to N+-H or C=O 
was detected in the infrared, and the product was as- 
signed structure IX,  2,2,3,3,5,5-hexamethyloxazolidin- 
ium perchlorate, by analogy with the products (VI) 
of the reaction of aziridinium salts with aromatic 
aldehydes. l T 3 . *  The alternative structure X could be 
ruled out by spectral data alone. The n.m.r. spectrum 

I 

CH3 

O/\t-CH, o/\l 
CH$&N+ C H ~  CH,+ i+ CH, 

I I  l l  
CH3 CH3 CH3 CH3 

c10; c10; 
X XI 

in methylene chloride had signals (all singlets) a t  r 
8.47, 8.28, 6.75, and 6.10, with relative areas in the 
ratio of 3 :3 :3 :  1. The signal a t  r 6.10 was assigned 
to the only methylene group in the molecule, placed 

next to -S- since in the oxazolidinium salts derived 
It 

from aldehydes the N +-methylene signal occurred 
within the relatively narrow range, 6.08-6.23. The 
signals a t  7 6.75, 8.28, and 8.47 were assigned to the 
S +-methyl, C-2-niethy1, and C-5-methyl protons, 
respectively. Reaction of VI1 with acetone-ds per- 
mitted the identification of the signal for the C-2- 
methyl protons, since the signal a t  r 8.28 was absent 
in the hexadeuterated product while the rest of the 
spectrum was identical with that of IX.  

A further check of the spectral assignments was made 
by the synthesis of an oxazolidinium salt in which an 
0-methylene group was presenk N-Methylethanol- 
amine was condensed with acetone to give 2,2,3-tri- 
methyloxazolidine. 12a Methylation with methyl iodide 
followed by treatment with perchloric acid yielded 
2,2,3,3-tetramet hyloxazolidinium perchlorate (XI). The 
n.ni.r. spectra of compounds X I  and I X  were examined 
in deuterium oxide as 35% w./v. solutions with an in- 
ternal standard, (CH3)3SiCH,CH2CH,S020H, under 
which conditions the compounds were sufficiently 

TABLE I 
STRUCTURES AND N.M.R. SPECTRAL VALUES OF THE 

OXAZOLIDINIUM PERCHLORATES~ 

168 

&G 
XI I X  XI1 

XIV 

8.U 

9.4 2 
v.5 2 

J.32 

XVI I 

xv 

XVl I l  

X?  XXlQ 

8 6.26 &F4 
XVI 

XIX 

XXIIG 

a Determined in CH2C12 unless otherwise stated. * In D20. 
In CFsCOOH: 

stable for the determination. The 7-values for I X  
obtained thereby were similar to those cited above: 
8.48, 8.31, 6.83, and 6.14. The signals for compound 
XI appeared a t  7 8.34, 6.87, 6.14, and 5.68, with those 
a t  6.14 and 5.68 forming an easily recognizable A,B2 
pattern. The signal for the methylene protons next to 
oxygen in X I  were a t  much lower field than any of the 
previously observed methylene-proton resonances in 
oxazolidinium salts of known structure VI and those 
here described.lZb 

The generality of the reaction has been established by 
combination of 1,1,2,2-tetramethylaziridinium per- 
chlorate (VII) with a series of cyclic, acyclic, and aro- 
matic ketones (Tables I and 11). The conditions em- 
ployed were excess ketone a t  about 6.5" for 12-24 hr. 
Each new oxazolidinium salt was characterized by an- 
alytical and spectral data and by structural analogy to 
IX.  The yields of the oxazolidiniuni perchlorates (XII- 
XVII) as initially obtained were high throughout the 
series, but loss was encountered in the isolation of the 

(12) (a) E. Bergmann, E. Zimkin, and S. Pinchas, Rec. t r m .  chin., 71, 
237 (1952). (b) Whereas the N+-CHz signal was assigned initially by 
analogy, confirmation of the chemical shift for the 0-CHz was obtained 
from the model compound, 2,2,3,4,4-pentamethyloxazalidine iodide (Xa) ,  
prepared by treatment of 2,2.4,4-tetramethyloxazolidine with methyl 
iodide. The  7-values observed in deuterium oxide with (CHdnSiCHzCHz- 
CHZSOIOH as an  internal standard are shown. 
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Structure 

XI 

I X  
XI1 

XI11 

XIV 

XV 

XVI 

XVII 

XVIII 

XIX 

xx 
XXI 

XXII 

Yield, 
Perchlorate % 

2,2,3,3-Tetramethyloxazolidinium 

2,2,3,3,5,5-Hexamethyloxazolidinium 55 
2,2,4,4-Tetrame thyl-1-oxa-4-azoni- 60 

2,2,4,4-Tetramethyl-l-oxa-4-azoni- 52 

3 ‘,3 ‘,5 ‘,5‘-Tetramethylspiro [ indan-1,2’- 60 

2,3,3,5,5-Pentamethyl-2-phenyloxazoli- 27 

aspro [4.4]nonane 

aspiro [4.5] decane 

oxazolidinium] 

dinium 

aspiro[3.4] octane 

oxazolidinium 

[4.1.5.2] tetradecane 

spiro-1 ”-pyrrolidinium-2 ’-spiro- 
cy clobu tane 

azoniaspiro [4.5] decane 

adispiro [4.1.5.2] tetradecane 

adispiro [5.1.5.2]pentadecane 

6,6,8,8-Tetramethyl-5-oxa-8-azoni- 73 

2-Cyclopropyl-2,3,3,5,5-pentamethyl- 47 

14,14-Dimethyl-13-oxa-5-azoniadispiro- 81 

Cyclohexanespiro-5 ’-oxazolidine-3 ’- 52 

3-Renzyl-2,2-dimethyl-3-ethyl-l-oxa-3- 40 

14-Benz yl-l 4-e thyl-6-oxa- 14-azoni- 32 

14-Benzyl-14-ethyl-7-oxa-14azoni- 44 

TABLE IIa 
M P.. ---C.%-- -H %-- 
OC. Formula Calcd. Found Calcd. Found 

231 
230- C7HiaClN05 36 61 36 66 7 02 6 91 

188-189 CgHz4CIN05 41 95 41 93 7 82 7 86 
163 5- CiiHz2ClN05 46 55 46 27 7 82 7 79 

164 5 

176 0 

143 0 

175 5 -  Ci2Hz4ClXO5 48 39 48 31 8 13 8 16 

142 5- CisH~zClN05 54 29 54 02 6 98 6 84 

150-151 Ci4H2zClNOs 52 57 52 34 6 93 6 98 

7 - N ,  %-- 
Calcd. Found 

6.10 5.86 

5 .43  5 .39  
4.94 5.12 

4.70 4.54 

4.22 4.02 

4.38 4.54 

165-166 CioH2oClKOs 44.53 44.52 7.47 7.44 5 ,19  5.31 

164.5- Ci,HzzClNOs 46.55 46.71 7.82 7.90 4.94 4.70 
165.5 

184.0 
183.5- CI~HPBC~NOS 51.92 51.80 8 .09  8.17 4.33 4.24 

163-164 cisH2~ClNOs 53.65 53.69 7.80 7.86 4.17 4.32 

123.5- CisHaoClXOb 58 82 58.83 7.79 7.87 3.61 3.77 
124.0 

136-137 CziHa4ClNOs 60.94 61.08 7.79 7.86 3.38 3.43 

154-155 CzzH34ClX05 61.73 61.30 8 .01  8.28 3.27 3 .02  

a It  has come to our attention that compounds Va-i and IX in ref. 1 were incorrectly named by giving numbering priority to the 
hetero atoms rather than to the spiro atoms as required by the I.U.P.A.C. 1957 Rules for Nomenclature of Organic Chemistry [ J .  A m .  
Chem. Sac., 82, 5572 ( 1960)l; for example, compound Va in ref. 1 is properly named 14-phenyl-13-oxa-5-azoniadispiro[4.1.5.2] tetra- 
decane perchlorate. 

products in analytically pure form. No rearrange- 
ments of the ketone moieties were encountered. The 
main side reaction observed in the cases where the crude 
products were examined by n.ni.r. spectra was thermal 
rearrangement,3,9 leading to  an iniiniuni salt of type V, 
specifically K-isobutylidenediniethylaniiniuni per- 
chlorate (or N,N-diniethyliosbutylideneiniiniuni per- 
chlorate). The presence of trace quantities of water in 
the ketone gave an additional product derived froni 
hydrolysis of the aziridiniuni salt (+ type IV).5,6,8 The 
ratio of oxazolidiniuni salt to iiiiiniuni salt formed dur- 
ing the reaction of VI1 wih acetone varied with tempera- 
ture. 

Further generality was achieved by variation of the 
aziridinium compound. Reaction of 5-azoniadispiro- 
[4.0.5.1 Idodecane perchlorate415 with acetone gave 14,14- 
diniethyl-13-oxa-5-azoniadi s p  i r o [4.1.5.2 It e t  r a d  e c a n e  
perchlorate (XVIII). The reaction of l-benzyl-l- 
ethyl-l-azoniaspiro[2.5]octane per~hlora te ’~  with ace- 
tone gave 3-benzyl-2,2-diniethyl-3-ethyl-l-oxa-3- 
azoniaspiro [4.5]decane perchlorate (XX). The proper- 
ties of these and other products froni the reaction of 5- 
azoniadispiro [4.0.5.1 Idodecane perchlorate and 1- 
benzyl-l-ethyl-l-azoniaspiro[2.5]octane perchlorate 
with ketones are given in Tables I and 11. 

It was expected that in some of the oxazolidiniuin 

salts the -N +-methyl resonances would be nonequiv- 

alent. The differences observed between the signals 
for the protcns of the two N+-methyl groups for 3’,3’,- 
5’,5’-tetramethylspiro [indan-l12’-oxazolidiniuni] per- 
chlorate (XIV) and 2-cyclopropyl-2;3,3,5,5-pentanieth- 

At 55” the ratio was 3.0:l  and at 80°, 1.8:l. 

I 

(13) N. J. Leonard, B. Miiller, and P. C. Kelley. unpublished results. 

yloxazolidinium perchlorate (XVII) were 5 and 3 
c.P.s., respectively. A much larger chemical shift 
difference, 42 c.P.s., was observed for 2,3,3,5,5-penta- 
methyl-2-phenyl oxazolidiniuni perchlorate (XV) . The 
large diamagnetic shift of the N+-methyl protons cis to 
the phenyl ring can be accounted for by the anisotropy 
of the aromatic nucleus.‘* 

The over-all results of the reaction of aziridiniuni 
salts with aldehydes and ketones may be represented as 
@+ + 2 + @+, descriptive of a broad type in which a 
charged, three-membered cycle is increased in size to a 
charged, five-membered cycle. Since the ring-expan- 
sion reaction occurs under conditions which may also 
lead to thernial rearrangement and to solvolysis, and 
since the products of all three reactions may be ex- 
plained satisfactorily by the development of a car- 
bonium ion (I11 + IV, V, and VI), a further description 
of the general reaction includes as a first stage (e.g., 
VI1 + VIII) the opening of the aziridiriiuni ring, with 
the generation of the electrophilic center, and as a 
second stage (e.g., VI11 + IX) the “1,3-polar cycloaddi- 
tion” of the ~iucleophi le .~~ I n  sequels to this paper we 
shall describe the reaction of aziridiniuni salts with 
other weak nucleophiles, such as nitriles, as part of our 
study of general niethods and niechariisnis of ring-size 
conversions. 

(14) L. M. Jackman, “Applications of Nuclear Magnetic Resonance 
Spectroscopy in Organic Chemistry,” Pergamon Press, Inc., New York. 
1959, p. 18. 
(15) I n  the second stage, the reaction does not conform to the  definition 

given by R. Huisgen [Anoeu .  Chem., Intern. E d .  Enel., 2, 585 (1963)l for 
1,3-dipolar cycloaddition, to which i t  bears resemblance. Both the initial 
compound and the possible polar intermediate in our  sequence bear a full 
formal positive charge, unlike the 1,3-dipoles which Professor Huisgen has 
considered. 
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Experimental16 
1,1,2,2-Tetramethylaziridinium Perchlorate (VII).-A solution 

of 13.0 g. (0.070 mole) of N-isopropylidenedimethylaminium per- 
chlorate7 in 25G300 ml. of anhydrous acetonitrile maintained at  
0" was treated with excess diazomethane in 200 ml. of ether. 
During the addition nitrogen was evolved very rapidly, and the 
diazomethane solution was decolorized. When the acetonitrile- 
ether solution remained colored, the addition was stopped. The 
solution was stirred at  0" for 15 min., a few drops of acetic acid 
were added to remove excess diazomethane, and then ether was 
added to perceptible turbidity. After standing for 2 days at  
-20' the solution was filtered, yielding 13.0 g. (93%) of a color- 
less solid, m.p. 149.0-149.5'. No infrared maxima correspond- 
ing to s+-H and C=N+ were found. N.m.r. signals occurred 
(CHZClz, TMS as internal standard) a t  T 6.84 (six protons), 6.98 
(two protons), and 8.28 (six protons). 

Anal. Calcd. for C6H14C1NOa: C, 36.09; H ,  7.07; N,  7.01; 
C1, 17.76. 

2,2,3,3,5,5-Hexamethyloxazolidinium Perchlorate (XX) .-A 
solution of 2.00 g. (9.28 mmoles) of 1,1,2,2-tetramethylaziridin- 
ium perchlorate (VII) in 10 ml. of dry acetone was heated under 
reflux for 12 hr. and allowed to cool. The acetone was removed in 
vacua and the solid remaining was recrystallized from 2-propanol 
giving 1.37 g. (55YG) of material, m.p. 188-189" (see Tables I 
and 11). 

The reaction with other ketones was carried out usually a t  about 
65" for 12-24 hr. The reaction mixture was worked up by remov- 
ing the ketone in vacua or by pouring the reaction mixture into 
ether, followed by recrystallization of the resulting solid from 2- 
propanol or 2-propanol-ethyl acetate. The oxazolidinium salts 
were usually soluble in water. However, treatment of the crude 
reaction mixture with a small quantity of water hydrolyzed any 
iminium salt present and on extraction with methylene chloride 
separated the amine perchlorate from the reaction mixture. The 
removal of one salt from the mixture in some cases facilitated 
further purification. 

2,2,3-Trimethylo~azolidine.~~~-A solution of 78.0 g. (1.04 
moles) of K-methylethanolamine in 200 ml. of anhydrous acetone 
containing 100 g. of Linde Molecular Sieves 4A waa allowed to 
stand at 25' for 18 hr. The solution was decanted from the sieves 
and the liquid was distilled through a 1-ft. saddle column, giving 
78.0 g. (73YG) of 2,2,3-trimethyloxazolidine, b.p. 120-121 ', 
n Z 5 ~  1.4250 (lit. b.p. 123", n S O ~  1.4214).1*a The n.m.r. spectrum 
in carbon tetrachloride with tetramethylsilane as internal stand- 
ard had signals a t  T 6.27, 7.13, 7.74, and 8.89 of area ratio 2:2:3: 
6, respectively. The signals a t  T 6.27 and 7.13 formed an AZBZ pat- 

Found: C,36.03; H,7.08; N,6.94; C1, 17.55. 

(16) All melting points are  corrected; boiling points are uncorrected. 
We are indebted to  Mr. Josef Nemeth, Mrs. Mary Rose Kung, Mrs. Mary- 
Ann Weatherford, Mr.  G. D. Callahan, and Mrs. Ancilla S. Bay for the 
microanalyses and to  Mr. Dick H. Johnson and Miss Gail Gregory for some 
of the n.m.r. spectra, obtained with a Varian Associates Model A-60 n.m.r. 
spectrometer. We also wish to  thank Mr. Johnson for the infrared spectra 
obtained with a Perkin-Elmer Model 21 or Model 521 spectrophotometer. 

tern with the two equal AB coupling constants J = 6.5-7.0 

2,2,3,3-Tetramethyloxazolidinium Iodide .-A solution of 10.3 
g. (0.10 mole) of 2,2,3-trimethyloxazolidine in 100 ml. of ether 
was treated with 20.0 g. (0.14 mole) of methyl iodide. The mix- 
ture was allowed to stand a t  room temperature for 24 hr., and the 
colorless solid was collected giving 22.1 g. (85%) of 2,2,3,3-tetra- 
methyloxazolidinium iodide, m.p. 224-226'. The infrared spec- 
trum did not possess any maximum corresponding to N+-H. 

2,2,3,3-Tetramethyloxazolidinium Perchlorate (XI).-A 
solution of 3.0 g. (0.012 mole) of 2,2,3,3-tetramethyloxazolidin- 
ium iodide in 10 ml. of water was treated with 1 part of 70% aque- 
ous perchloric acid with 1 part of ethanol and warmed for a few 
minutes on a steam bath. To the solution was added 50 ml. of 
ethanol and 50 ml. of ether. The resulting precipitate was col- 
lected and dried in vacuo yielding 2.45 g. (91%) of the perchlo- 
rate, m.p. 230-231'. The n.m.r. spectrum in deuterium oxide 
aa 35% w./v. solution with (CH3)aSiCHzCHzCHzS03H as internal 
standard had signals a t  T 5.68, 6.14, 6.87, and 8.34. The signals 
at T 5.68 and 6.14 formed an easily recognizable AZB? pattern. 

Anal. Calcd. for C7H&IN06: C, 36.61; H ,  7.02; N, 6.10. 
Found: C,36.66; H,6.91; N ,  5.86. 

Examination of the Reaction of VI1 and Acetone by N.m.r.-A 
sample of VI1 (ca. 100 mg.) was dissolved in 0.4 ml. of acetone, 
placed in an n.m.r. sample tube, and sealed. The sample was 
heated at  the appropriate temperature (55 and 80") for various 
lengths of time. When the relative areas of the various signals 
remained constant (12 and 3 hr. a t  55 and 80', respectively) the 
reaction was stopped. The aziridinium salt (VII) had signals 
at T 6.83, 6.90, and 8.24. The oxazolidinium salt IX had signals 
at T 6.07, 6.74, 8.24, and 8.48. The iminium salt V had signals 
a t  T 1.62, 6.18,6.28, -7.07, and 8.68. The areas of the various 
signals were intergrated five times, and the ratio of the oxazoli- 
dinium salt to iminium salt was calculated. The ratios a t  55 and 
80' were 3.0 =k 0.1 to 1 and 1.8 =k 0.1 to 1, respectively. 

Thermal Rearrangement of lf1,2,2-Tetramethylaziridinium 
Perchlorate (VII).-A sample (0.50 g., 2.5 mmoles) of 1,1,2,2- 
tetramethylaziridinium perchlorate was heated at  about 120' for 
45 min. The sample very slowly melted and formed a clear oil 
which crystallized on cooling. Rapid recrystallization from 
ethanol yielded 0.39 g. (78%) of material, m.p. 139-140', 
v;.U:O' 1698 cm.-l. The n.m.r. spectrum in methylene chloride 
had signals a t  T 1.76 (doublet, IH, J = 9.0 c.p.5. with further 
splitting into a septuplet, J = 1.4 c.P.s., HC=N+), 6.24 (dou- 
blet, 3H, J = 0.9 c.P.s.), 6.40 [doublet, 3H, J = 1.5 c.P.s., N+- 
(CHa)z], ca. 7.07 [multiplet, lH,  (CHa)zCH], and 8.70 [doublet, 
6H, J = 6.7 c.P.s., (CH,)zCH]. In acetone the signals appeared 
at T 1.62, 6.18, 6.28, 7.07, and 8.68 and had the same multiplic- 
ity and relative area. The n.m.r. and infrared spectra were 
identical with the spectra of N-isobutylidenedimethylaminium 
perchlorate18 prepared from isobutyraldehyde and dimethylamine 
per~hlorate .~ 
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