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Abstract-Catalytic decomposition of phenyldiazomethane in S&ill’s bases is found to proceed via 
formation of trans-1,3dipole (azomethine ylide) as an intermediate product. Depending on the size and 
quantity of the substituents, the ylide undergoes either cyclization in controtatory sense to cia-aziridine 
or cycloaddition[2 + 31 to the CkN bond of imine. The reactivity of double bonds to ylide decreases in 
the order C=C > GO > C=N. 

In a series of recent studies we have been concerned 
with reactions of phenyldiazomethane with various 
types of double bond in the presence of 
phenylcarbenoid-generating catalysts.‘” In a pre- 
vious work we reported on a new method of syn- 
thesizing tertiary aziridines with phenyldiazomethane 
and Schiffs bases in the presence of zinc iodide.’ The 
process did not involve the formation of phenyl- 
carbenoid, but was initiated by a nucleophilic addi- 
tion of diazocompound to imine-ZnI, complex and 
subsequent elimination of nitrogen (Fig. 1). 

Now we present the results of our studies on the 
reactions of phenyldiazomethane with imines in the 
presence of cuprous bromide. Until now several 
papers were published about the reactions of other 
carbenoids of this type with double C=N bonds,” 
but neither the extent nor the mechanism of the 
reaction has been studied in detail. 

RWXJLTS AND DISCUSSION 

On the basis of ‘H NMR spectra of crude reaction 
mixtures (with excess imine removed), it was found 
that both in the catalytic and in the thermal method 
the aziridines 3 which are formed have CIS- 
configuration only. Derivatives of imidazolidine 2, 
which were formed only in catalytic experiments, had 
only the r - 2, t - 4, t - S-configuration.’ The struc- 
ture of aziridines 3 and imidazolidines 2 was ascer- 
tained by comparison with the spectra of previously 
described compounds’” or by comparison with au- 
thentic samples obtained in another way. Moreover, 
the &configuration of ruiridine k was confirmed by 
X-ray analysis. lo Aziridines 3 and imidazolidine 2s 
were isolated from the reaction mixtures with no 
secondary conversion of these compounds. The orig- 
inally formed r - 2, t - 4, t - S-imidazolidine 2b, on 
the other hand, underwent complete inversion on 
the chromatographic column to r - 2, c -4, 
c - Sisomer” (Fig. 2). 

Decomposition of phenyldiazomethane in itnines. 
When dropping phenydiazomethane into a large ex- 

Considering the kind and structure of the products 

cess of imine containing dissolved cuprous bromide, 
formed, we suggest the following reaction mech- 

we observed rapid decoloration of the diazo- l 

anism: in the first stage, phenyldiazomethane decom- 

compound and evolution of NP When the reaction 
poses and either phenylcarbenoid [PhCH: . . . CuBr] 

was complete and the excess of imine removed, the 
(catalytic decomposition) or “free” phenylmethylene 

composition of the mixture was subjected to 
PhCH:] (thermal decomposition) is formed. Both 

‘H NMR analysis and separated by column chro- 
these intermediate compounds react with a molecule 

matography. In addition to catalytic decomposition, 
of imine 1 giving rise to intermediate 1,3-dipole 

which was carried out at room temperature, thermal 
(azomethine ylide) with trans-configuration. More- 

decomposition was effected for the sake of com- 
over, both carbenoid and “free” carbene dimerize or 

parison by heating phenyldiazomethane in imine up 
react with phenyldiazomethane,” with stilbene and 
benzalazine arising as side products. According to the 

to 120”. Under such conditions, diazocompound 
immediately decomposed. The results of catalytic and 
thermal investigations are presented in Table 1 below. 

Fig. 1. 
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Table 1. Comparison of thermal (120”) and catalytic (Cu Br, 20”) decomposition of phenyldiazomethane 
in imines la-f 

Starting 
Products (Yield $) * 

Thermal decomposition 1 Catalytic decomposition 
I compounds 

1 

a 
!I 

~ 

c 
d, 

I. 

i 

(1200) I +uPr, 200) 

R' 1 R* 1 2 

H 9 
not found 

H c2u5 Xb 

H CH(CP$)2 not found 

H C&j)) not found 

cH3 F5 X 

F3 c2n5 X 

18 I 38 not found 

X 8 10 

6 not found 13 

traces not found 5 

a determined by integrating 'H NMR spectra of crude reaction mixtures 
containing toluene as an internal standard of concentration. 

b reaction was not performed. 

Woodward-Hoffman rules, trams-ylide 4 undergoes 
conrotatory cyclization r3 forming appropriate cis- 
aziridines. If the ylide has a sullkiently long lifetime, 
it may undergo secondary cycloaddition[2 + 31 to a 
double C=N bond of imine giving imidazolidine 
derivatives. The stereospecific course of cia-aziridine 
3 and r - 2, t - 4, t - S-imidazolidines 2 formation 
shows that under the reaction conditions employed 
tram+ylide 4 does not isomer&. The small R’ and R* 
substituents, which do not disturb the planarity of the 

ylide, extend its lifetime and make further [2 + Z 
cycloaddition possible. The presence of cuprous brl 
mide distinctly assists cycloaddition (Table 1) eith 
by stabilization of the ylide or by activating the imin 
We can thus propose the following scheme of tl 
processes leading to the formation of aziridine ax 
imidazolidine derivatives (Fig. 3). 

Decomposition of phenyldiazomethatw in imirres 
the presence of other dipolarophiles (3-component real 
tions). In order to obtain further confirmation of tl 
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Fig. 3. 

presence of trans-ylide 4 in the reactions of phenyl- 
carbenoid with imines, catalytic decomposition of 
phenyldiazomethane in N-benzylidenemethylamine 
(la) was carried out by adding to it small amount of 
another dipolarophile: dimethyl maleate or ben- 
zaldehyde. It turned out in both cases that the ylide 
had been completely captured by the dipolarophiles 
and appropriate cycloadducts formed with good 
yields. In the reaction with dimethyl maleate, a 
pyrrolidine derivative 5 was formed with r - 2, t - 3, 
t -4, t - 5configuration.‘4 The addition of cis-l- 
methyl-2,3-diphenylaziridine (3a) to dimethyl male- 
ate in boiling xylene gave the same isomer 5 (Fig. 4). 

Ph-CRN-CH3 f Ph-CH: -'*. CuEir 1 + (la) 

Still further confirmation was obtained from syn- 
thesis of 5 from cycloadduct 9. The latter arises when 
aziridine 3a is heated with maleic anhydride in boiling 
xylene. The action of diazomethane on 9 yields the 
same isomer of 5 which was obtained in the reaction 
of phenylcarbenoid with la and dimethyl maleate. On 
the other hand, aziridine 3a, kept with dimethyl 
maleate in the presence of cuprous bromide at room 
temperature, did not change its concentration even 
after several days. These experiments demonstrate 
that, contrary to the suggestion of Baret,4 the reaction 
of copper carbenoid with imine first leads to the 
formation of azomethine ylide and then to aziridine 

RwR , 130° 

(R = CO2cItj) 

r-2,t-3,t-4,t-5 -(g) 
-F.- 

Fig. 4. 
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(but not the other way round). Additional con- 
tlrmation of this was obtained by demonstration that 
aziridine 3a does not react with benzaldehyde under 
conditions of catalytic reaction (CuBr, 20”). 

The reaction of N-benzylidenemethylamine (la) 
with phenylcarbenoid in the presence of ben- 
zaldehyde leads to unstable oxazolidine 6a with 
configuration r - 2, t - 4, c - 5. Kept for a few days 
at room temperature, this compound transformed 
into thermodynamically more stable isomer r - 2, 
c - 4, t - 5.” The isomerization proceeded rapidly 
during separation of the reaction mixture on the 
chromatographic column. The primary product ob- 
tained in the reaction of N-@-methoxybenzylidene)- 
methylamine (lg) with phenylcarbenoid in the pres- 
ence ofp-anisaldehyde behaved in the same way. The 
‘H NMR spectrum of the crude mixture in this last 
case showed that cycloaddition of ylide 4g proceeds 
in a stereospecific and also regiospecific manner (with 
nonsymmetric ylide participating in this case). The 
only product of the reaction was unstable isomer 
r - 2, t - 4, c - 5 of 3-methyl-2-phenyl-4,5-di- 
(p-methoxyphenyl)oxazolidine (6g) in which the aryl 
groups of imine and aldehyde occupy neighbouring 
positions 4 and 5 (Fig. 5). 

The configurations of stable isomers r - 2, c - 4, 
t - 5-6a and 6g have been confirmed by X-ray stud- 
ies.‘6v’7 The 3component reactions of phenyl- 

carbenoid with imine and dipolarophile described 
above were conducted in a large excess of imine used 
as solvent. The formation of pyrrolidine or ox- 
azolidine derivatives instead of imidazolidine demon- 
strates that the intermediate azomethine ylide ex- 
hibits considerably greater reactivity with respect to 
the C==C and C=O bonds than to the C=N bond. To 
establish the relative reactivity of ylide 4 with respect 
to this bonds, an experiment was carried out in which 
benzaldehyde and dimethyl maleate were used simul- 
taneously. The reaction was carried out in an excess 
of imine la. The only product of cycloaddition was 
pyrrolidine 5. This indicates that the reactivity of 
double bonds relative to ylide decreases in the order 
C=C > C==O > C=N. An identical order of reactivity 
was found in the case of ylide thermally generated 
from aziridine. Heating aziridine 3a with dimethyl 
maleate or benzaldehyde in boiling xylene gave ap- 
propriate cycloadducts (5 or 6a) with very good yield, 
while no cycloaddition product was formed with 
imine la (similarly as in the case of thermal decom- 
position of phenyldiazomethane in imines, Table 1). 

In all the reactions described above, the ylide 
participating in them had the trans-configuration of 
phenyl groups. This was naturally so in the case of 
the ylide generated from ci,r-aziridine, but also in the 
case of the ylide arising from the addition of phenyl- 
carbenoid to imine. In none of the reactions did we 

r 

I Ar H 
zoo 

+ I 
Ph-CH:' ... CuBr l- h 

(1) 
a: Ar = C& 

& : Ar = p-C%OC6H4 

regio- and stereo- 

specific reaction 
b Ph 

on 2-C 
,'ijPh 

unstable isomer stable isomer 

r-2,t-4,c-5 -[a) r-Z,c-4,t-5 -(a) 
ww.... .,_ -,.,_r . . . . . 

4:-CHO 

trsns -(&) 
r- 

isomerisation 

Fig. 5. 

trans - yllde ,c&- ylldc a-(a) 

Fig. 6. 
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observe the formation of products related to cis-ylide 
which proves that the trans-ylide to cis-ylide in- 
version barrier is to high to be attained under the 
reaction conditions. This was also observed when 
cis-aziridine 3a was heated in boiling mesitylene. No 
isomerization of aziridine Sa was observed, although 
it is well known that under such conditions some 
aziridines undergo opening to ylide’*J9 (Fig. 6). 

Unfortunately, tram-aziridine 3a was not available 
and we were thus unable to investigate the reverse 
process. The formation of truns-ylide in the addition 
of phenylcarbenoid to imine may be due to steric 
factors. Phenylcarbenoid attack is at the lone electron 
pair of nitrogen, i.e. in the plane of C=N bond of 
anti-imine,2’ with bulky phenyl groups occupying 
distant positions, which leads to the formation of 
truns-ylide (Fig. 7). 

Synthesis of model imidazolidine 2 and oxazolidine 
6 derivatives. In order to confirm the structure of the 
products described above, we synthesized some of 
them in an independent way. For the same reason we 
synthesized different isomers of previously obtained 
compounds to rule out their presence in the reaction 
mixtures. The isomers of 1,3-dialkyl-2,4,5-triphenyl- 
imidazolidines 2 were obtained by heating meso or 
dl-diamines 7 with benzaldehyde. In the case of 
meso-diamines 7a-b, 2: 5 mixtures of isomers r - 2, 
t-4, t-5 and r-2, c-4, c-5 were obtained 
(Fig. 8). It was impossible to separate the two isomers 
chromatographically, and during distillation isomer 
r - 2, t - 4, t - 5 underwent total conversion to 
isomer r - 2, c - 4, c - 5.” 

Ph R’ 

‘C’ 
II 

The reaction with dl-diamines 7a-b yielded isomer 
r - 2, t - 4, c - 5 (Fig. 9). Isomers r - 2, c - 4, t - 5 
and r - 2, c - 4, c - 5 of oxazolidine 6a were ob- 
tained by reacting threo or erythro-aminoalcohols 8 
with benzaldehyde (only one isomer was observed in 
each reaction). The first of these isomers r - 2, c - 4, 
t - 5 is identical to the one obtained from phenyl- 
carbenoid, imine la and benzaldehyde (Fig. 10). 
Similarly as in the earlier case of isomer r - 2, c - 4, 
t - 5,16 the structure of isomer r - 2, c - 4, c - 5 was 
confirmed by X-ray studies.M 

EXPERIMENTAL 

M.ps were determined in open CaniIIarv tubes and are 
uncorrected. ‘H NMR spectra-were obtain&l using a Tesla 
BS 476 (60 MHz) instrument. Chemical shifts are rewrted 
in ppm bowntielh from internal TMS@). IR spectra were 
measured on a Perkin-Elmer 325 instrument. Mass spectra 
(MS) were determined on an LKB-2091 spectrometer 
(7OeV). The identity of the compounds compared was 
ascertained on the basis of the absence of any differences 
in ‘H NMR and IR spectra. 

Imines 1. These compounds were prepared using well- 
known reactions; Compoumh la: b.p. 68”/10 mm (lit.= b.p. 
92”/34 mm); lb: b.p. 72”/9 mm (lit” b.p. 92”/28 mm); lc: 
b.p. 42”/0.2mm (ht.% b.p. 64”/8mm); Id: b.p. 48”/0.2mm 
(lit.*’ b.p. 90”/11 mm); le: b.p. 57-58”/0.7mm (lit.% b.p. 
57-58”/0.65mm); 1E b.p. 68-70”/0.5 mm (lit.26 b.p. 
44”/0.13 mm); lg: b.p. 113-14”/14mm (lit?’ b.p. 
133/20 mm). The imines were. kept in an ethereal soln (with 
appropriate amine added) over KOH pellets; before use 
they were distilled under argon. 

H,C GNlR2 

-E- yllde 4 

/ *’ 
Ph 

_w cis - ylide & 
- 

Fig. I. 

Ph 

x 

NRR 

+ 

Ph NHR 

PhCHO L;;fi.,,,Ph + r:/- 

k .A 

z -(s - b) 

&: R=T 

b: R=C21$ 

Fig. 8. 
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Phenyldiaxomethane was prepared from benxaldehyde 
tosylhydraxone by the Bamford-Stevens reaction in the 
version described by Fammnn It was used without further 
purification. 

Catalytic &composition of phenyldiazomethane in imines 1 
General procedure. 60 ml of freshly distilled 1 and 100 mg 

of cuprous bromidem were placed in a flask equipped with 
condenser, dropping funnel and magnetic stirrer. After 
passing argon through the apparatus and protecting it 
against moisture, a 1.2 g (ca. 10 mmole) of phenyl- 
diaxomethane in 10 ml imine was dropped in at the rate of 
5-6 drops a minute. Throughout that time the contents of 
the flask was vigorously stirred, and the stirring continued 
for 30min after the dropping had been completed. To 
remove cuprous bromide, 100 ml of ether were added and 
the obtained soln was shaken with 5% soln of ammonia. 
The organic layer was dried (MgSO,), the ether was 
evaporated and the excess of imine was removed using oil 
pump. The remainder was subjected to ‘H NMR analysis 
determining quantitatively the content of the components 
with the use of an internal concentration standard (mea- 
sured quantity of toluene). The components of the mixture 
were separated on a chromatographic column (neutral 
A&O,, hexane-ether). 

Thermal decomposition of phenyldiazomeihane in imines 1 
Generalprocedure. The reaction was carried out as in the 

catalytic method. Phenyldiaxomethane soln was dropped 
into imine (under NJ heated to 120” (oil bath) and the 
mixture was stirred at that temp. for 30min. Following 
cooling, the excess of imine was removed under vacuum and 

subjected to the same treatment as before. The yields 
obtained (based on the crude phenyldiaxomethane) are 
given in the Table. The physical properties and spectral data 
for 3a-f can be found in our earlier paper.’ 

1,3-Dimethyl-r - 2, t - 4, t - 5-triphenylimiabzolidine 
(r - 2, I - 4, t - Ma), colourless crystals, m.p. 117-19” 
(from EtOH-H,O); ‘H NMR (CDCIJ 2.0 (6, s, CH,), 4.58 
(2, s, 4-H+5H), 5.2 (1, s, 2-H), 7.0-7.5 (15, m, Ph); 
MS(m/e) 327 (M+., 26x), 209 (1WA). (Found: C, 84.3; H, 
7.4; N, 8.6. &H,N, requires: C, 84.1; H, 7.4; N, 8.5%). 

Dihydrochloride, colourless crystals, m.p. 283-84” (from 
EtOH). 

1,3-Diethyl-r - 2, r-4, t - 5-triphenylimidazolidine 
(r - 2, t - 4, f - .5-Z&) (unstable isomer)29; ‘HNMR 
(CDCI,) 0.8 (6, t, CT-I,), 2.45 (4, q, CH& 4.65 (2, s, 
4 -H + 5 -H), 5.28 (1, s, 2-H), 7.0-7.5 (15, m, Ph). 

1,3-Diethyl-r - 2, c - 4, c - 5-triphenylimiaiuolidine 
(r - 2, c - 4, c - 5-2b), colourless crystals, m.p. Y-52” 
(from EtOH); ‘H NMR (CDCI,) 0.62 (6, t, CH,), 2.5 (4, q, 
CHJ, 4.03 (1, s, 2-H), 4.1 (2, s, 4-H + 5-H), 6.7-7.7 (15, m, 
Ph); MS(m/e) 355 (M+., 11x), 193 (100%). (Found: C, 84.1; 
H, 7.8; N, 7.5. GH,N, requires: C, 84.1; H, 7.9; N, 7.8%). 

Three-component reactions 
(1) With dimethyl maleate. The reaction was carried out 

in the same way as the catalytic decomposition of phenyl- 
diaxomethane (see above); 0.7 g (ca. 5 mmole) of dimetbyl 
maleate were dissolved in la. Cycloadduct 5 was identified 
in the mixture from ‘H NMR spectrum (after removal of 
excess N-benxylidenemethylamine). 

(2) With aromatic aldehydes. The reaction was carried 
out in the same way as the decomposition of phenyl- 



AziridineIV 2575 

diazomethane catalyzed by cuprous bromide; 35 mmole of 
appropriate aldehyde were added to la or lg. After excess 
imine had been removed (oil pump), the remainder was 
subjected to ‘H NMR analysis. Stable isomers r - 2, c - 4, 
t - 5 of 6a and 6g were separated on a chromatographic 
column (neutral Al,O,, hexantither). 

3-Methyl-r - 2, i L-4, c - 5-trtj&tyloxazolidine (r - 2, 
t - 4. c - 5-68) (unstable isome#‘. ‘H NMR (CDCl,) 1.9 
(3, s,‘CH,), 3.95 (1, d, J = 8 Hz, kH), 5.05 (1, h, J =i Hz, 
5-H), 5.73 (1, s, 2-H), 7.0-7.5 (15, m, Ph). 

3-Methyl-r - 2, c - 4, t - 5-triphenyloxazolidine (r - 2, 
c - 4, t - 5-6a), yield 1.35 g (430/,), colourless needles, m.p. 
8889” (from MdOH); ‘H NMR-(CDCl,) 2.07 (3, s, CH;), 
3.37 (I. d. J = 8.5 Hz. 4-H). 4.9 (1. d. J = 8.5 Hz. 5-H). 5.0 
(1, s,‘2:H), 7.0-7.7 (15, m,‘Ph); M&r/e) 315 M+., 0.3+/o), 
209 (100%). (Found: C, 83.8; H, 6.9; N, 4.4. C,,H,‘NO 
requires: C, 83.8; H, 6.7; N, 4.4%). 

3 - Methyl - r-2 - phenyl - t-4, c-5 - di - @ - 
methoxyphenyl)oxazolidine (r - 2, t - 4, c - 5 - 6g) (un- 
stable isomer),29 ‘H NMR (CDCl,) 1.83 (3, s, CH,), 3.6 (6, 
s, OCH,), 3.7 (1, d, J = 7.5 Hz, 4-H), 4.8 (1, d, J = 7.5 Hz, 
5-H), 5.6 (1, s, 2-H), 6.7-7.5 (13, m, Ar). 

3-Methyl-r - 2-phenyl-c - 4, t - 5-di-(p-methoxyphenyl) 
oxazolidine (r - 2, c - 4, t - 5-6g), yield 1.80 g (48x), col- 
ourless needles, m.p. 96-97” (from EtOH); ‘H NMR 
(CDCI,) 1.95 (3, s, CH,), 3.11 (1, d, J = 7.5 Hz, 4-H), 3.63 
(6, s, OCH,), 4.7 (1, d, J = 7.5 Hz, 5-H), 5.0 (1, s, 2-H), 
6.4-7.5 (13, m, Ar). (Found: C, 76.8; H, 6.9; N, 3.5. 
C,H,,NO, requires: C, 76.8; H, 6.7; N, 3.7%). 

Decomposition of phenyldiazomethane in imine la in the 
presence of both dimethyl maleate and benzaldehyde. The 
reaction was carried out in the same way as the catalytic 
decomposition of phenyldiazomethane in la; 35 mmole of 
benzaldehyde and 35 mmole of dimethyl maleate were si- 
multaneously added to imine. After the removal of excess of 
reagents (oil pump) it was found by an ‘H NMR analysis 
that the only product of cycloaddition is r - 2, t - 3, t - 4, 
t - 5-pyrrolidine 5. 

Cycloaddition of cis-l-methyl-2, 3-diphenylaziridine (3a) 
to double bona!s. 2 mmole of appropriate dipolarophile (Ai 
dimethyl maleate, B-maleic anhvdride. C-benzaldehvde, D 
N-benr&denemethylamine) were added to the sohi of 
0.42 g (2 mmole) of 3a in 10 ml of xylene. The mixture was 
heated for 10 hr under argon to b.p.. The xylene was 
evaporated and remainder was subjected to ‘H NMR anal- 
ysis. Cycloadducts were formed in experiments A, B, and C, 
while no imidazolidine was found to arise in experiment D. 
The reaction products were purified by crystallization. 

l-Methyl-r - 2, t - 5-diphenylpyrrolidine-t - 3, t - 4- 
dicarboxyltc acid dimethyl ester (r - 2, t - 3, t - 4, t - 5-S), 
yield 630 mg (89x), colourless crystals, m.p. 106-108” (from 
MeOH); ‘H NMR (CDCI,) 1.75 (3, s, CH3, 3.07 (3, s, 
OCH,), 3.33 (1, m, 3-H), 3.47 (3, s, OCH,), 3.60 (1, m, 4-H), 
4.56 (1, d, J = 7Hz, 5-H), 4.93 (1, d, J = 7Hz, 2-H), 7.2 (10, 
m, Ph); IR (KBr) vW 1732 and 1722 cm-‘. (Found: C, 70.5; 
H, 6.7; N, 3.9; C,,H,,NO, requires: C, 71.4; H, 6.6; N, 
3.9%). 

I-Methyl-r - 2, t - 5-diphenylpyrrolidine-t - 3, t - 4 
dicarboxylic acid anhydride (r - 2, t - 3, t - 4, t - 5-9), 
yield 490 mg (70x), coiourless needles (from 
benzene-petroleum ether); ‘H NMR (CDCI,) 1.89 (3, s, 
CH,), 2.28 (1, m, 3-H), 2.78 (1, m, 4-H), 3.45 (1, m, 5-H), 
4.71 (1, br.s, 2-H), 7.c7.5 (10, m, Ph); IR (KBr) v,-, 1780 
and 1775 cm-‘. (Found: C, ;13.5; H, 5:7; N,‘4.6. C,al,NO, 
requires: C, 74.3; H, 5.6; N. 4.6”L). Comoound 9 was treated 
with excess of &&methane s&ion (ether, 0”) for seven 
days obtaining diester 5. 

3-Methyl-r - 2, c - 4, t - 5-triphenyloxazolidine (r - 2, 
c - 4, t - 5&a), yield 516 mg (82%). Product identical with 
the compound obtained in the reaction of phenyl- 
diazomethane with N-benzyhdenemethylamine and ben- 
zaldehyde in the presence of cuprous bromide. 

An attempt of thermal isomerization of cis-1-methyl-2, 
3-diphenylariridine (3a). 210 mg (1 mmole) of 3a soln in 5 ml 

mesitylene were placed in a flask equipped with condenser. 
The contents were heated for 40 hr under argon to b.p. A 
sample was taken every 10 hr and, following removal of the 
solvent, a’H NMR spectrum was recorded (CDCl,). As the 
reaction proceeded, aziridine decomposed, but no trans- 
isomer formation was observed. 

Syntheses of tmidnrolidines hb 
Generalprocedure. A mixture of 10 mmole meso or dl-7M 

and benzaldehyde (1.1 g) in 10 ml of xylene was refluxed for 
8 hr (71) or for 15 hr (7b). Following evaporation of the 
solvent, the remainder was distilled and product obtained 
was additionally crystallized. Using mesodiamines 7a-b we 
obtained a mixture of imidazolidine isomers r - 2, t - 4, 
t-5andr-2,c-4,c-5intheratioof2:5(’HNMR). 
In the course of distillation on an oil pump, the isomer 
r - 2, t - 4, t - 5 underwent conversion into stable isomer 
r - 2, c - 4, c - 5. 

I ,3-Dimethyl-r - 2, t - 4, t - 5-triphenylimidozolidine 
(r - 2, t - 4, t -52a), (observed in mixture ‘H NMR 
spectrum), compound identical with the product of catalytic 
decomposition of phenyldiazomethane in imine la. 

I ,3-Dimethyl-r - 2, c - 4, c - 5-triphenylimidazolidine 
(r - 2, c - 4, c - 5-2a), yield 2.05 g (62x), colourless plates, 
m.p. 64-66” (from EtOH), b.p. 158-60”/0.06mm (lit.” m.p. 
6668”, b.p. 17680”/1 mm); ‘H NMR (CDCI,) 2.1 (6, s, 
CH,), 3.7 (1, s, 2-H), 4.0 (2, s, 4-H + 5-H), 6.9-7.8 (15, m, 
Ph). 

1,3-Dimethyl-r - 2, c - 4, t - 5-trt@enylimi&zolidine 
(r - 2, c - 4, t - 5-2a), yields 2.75 g (80x), colourless crys- 
tals, m.p. 78-79” (from MeOH); ‘H NMR (CDCl,) 1.83 (3, 
s, CH,), 2.13 (3, s. CH,), 3.6 (1. d. J = 8 Hz. 5-H). 3.9 (1. d. 
J= 8 Hz, 4-Hj, 4.76 (1,-s, 2-Hj;7&7.6 (15, m, Phj. (Found: 
C, 84.0; H, 7.3; N, 8.5. C,,H,N, requires: C, 84.1; H, 7.4; 
N, 8.5%). 

1,3-Diethyl-r - 2, t -4, t - 5-triphenylimidazolidine 
(r - 2, r - 4, t - 5-Zb), (observed in the reaction mixture 
‘HNMR soectnmt). comoound identical to the unstable 
isomer obtained in’the caialytic decomposition of phenyl- 
diazomethane in imine lb. 

1,3-Diethyl-r - 2, c - 4, c - 5-triphenylimiaIuolidine 
(r - 2, c -4, c - 5-Zb), yield 2.43 g (71%) m.p. 51-52” 
(from EtOH), b.p. 16&63”/0.2 mm. Compound identical to 
the stable isomer obtained in the catalytic decomposition of 
phenyldiazomethane in imine lb. 

1,3-Diethyl-r - 2, c - 4, t - 5-triphenylimidazolidine 
(r - 2, c - 4, t - 5-2b), yield 2.77 g (81%), colourless oil, 
b.p. 16872”/0.2mm; ‘HNMR (CDCl,) 0.61 (3, t, CH,), 
0.66 (3, t, CH,), 2.0 (2, q. CH,), 2.6 (2, q, CH,), 3.66 (1, d, 
J = 8 Hz, 5-H). 3.91 (1. d. J = 8 Hz. 4-H). 4.95 (1. s. 2-H). 
7.c7.6 (15, &I, Ph): (Found: C,‘84.5f’H, 7.7;’ N, 7.5: 
C,,H,,N, requires: C, 84.2; H, 7.9; N, 7.8%). 

Syntheses of oxazolidines 6 
General procedure. A mixture of 10mmole threo or 

ervthro-8’* and benzaldehvde (1.1 ~1 in 10 ml of benzene was 
rekuxed for 10 hr. Followmg evap;ration of the solvent, the 
remainder was crystallized from MeGH. 

3-Methyl-r - 2, c - 4, t - 5-triphenyloxazolidine (r - 2, 
c - 4, t - 5-6s). vield 2.61 a (83%. comoound identical to 
the product ‘of cataly& . decomposition of phenyl- 
diazomethane in imine la in the presence of benzaldehyde. 

3-Methvl-r - 2. c - 4, c - 5-trivhenvloxazolidine (r - 2. 
E - 4, c L 5-6a), yield 2.70 g (85’/$, colburless crystals, m.p: 
94-95” (from MeGH): ‘H NMR (CM313 2.1 (3. s. CH,). 
3.97 (l;d, J= 8Hz,“4-H), 4.83 ‘(1, s, -2-H), ‘5127 (1, 2; 
J = 8 Hz, 5-H), 6.8-7.7 (15, m, Ph). (Found: C, 83.2; H, 7.0; 
N, 4.3. C,H,,NO requires: C, 83.8; H, 6.7; N, 4.4%). 
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