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We wish to describe exceptionally stable new secondary
smino epoxides, thelr cyclodimerization to diazacyclogctanedials,
and novel related elght-membered ring closures which may be
generally useful.

Although several adequately characterized secondary amino
epoxides have been described (1), none was appreclably stable
under ambient conditions.

Equimolar reaction of t-alkylamines with epichlorohydrin® (2),
either reactant being present in 25-100% excess in methanol at
20-25°C, followed by expeditlous isolation and dehydrohalogena-
tion with alkali (both below 35°) of the crude l-t-alkylemino-3-
chloro-2-propanols, provided l-t-alkylamino-2,3-epoxypropanes, 1,
in good ylelds; 1la, t-butyl, mobile colorless liquid, b.p. 54-55°/
10 mm. , E;S 1.4307, 58% yleld based on t-butylamine; 1b, t-octyl

1pliquots were titrated with anhydrous hydrogen bromide in acetic
acid {3); when the decrease in oxirane content corresponded to
95-105% of that predicted for equimolar reactlon (2-3 days), the
mixture was concentrated in vacuo to remove solvent and excess
reactant. Dehydrohalogenifion with 40-50% aqueous alkall was
completed by drying the product over alkall pellets; residual
alkali, which caused partial polymerization during distillation,
was removed by charcoal.
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(1,1,3.3-tetramethylbutyl), b.p. 65-66°/1 mm., 3;5 1.4492, 66%
yleld based on eplchlorohydrin®.

t-RNHCH2CH-CHz
\/

|

These secondary glycldylamines, 1 were far more stable than
the previously described examples (1). When atmospheric moisture
was carefully excluded, the pure compounds could be kept at room
temperature for some tlme without measurable change. Water or
alcohols catalyzed the disappearance of oxirane content. In
methanol at 25.0°C the second order constant for the initial

6 1. mole™d sec.”l. This rate

dimeriration of la was 7.0 x 10~
is remarkably only 3.5-fold slower than the initial reaction of
the less hindered primary t-butylamine with epichlorohydrin (kg =

5 1. mole'1

2.5 x 2.0° sec.™l, 25.0°C, 96/4 v/v methanol/water).
Clearly the stability of 1 was attributable more to the absence
of hydrogen-bonding catalysts than to the steric effect.
Although earlier workers (1) have stated or implied that
secondary glycldylamines homopolymerized, 1 either neat or in
methanol gave largely distillable dimers. After two months in
methanol at 20-25° less than 10% of the original weight of la
was not: volatile up to 220°/1 mm. The two ma jor products iso-
lated rrom the distillate by crystallization from heptane and
then from 30-60° petroleum ether, m.p. 124-125° (23% yleld) and
m.p. 69-72° (incompletely separated from unidentified oils),
were 1,5-d11§—buty1—1,5—diazacyclogctane-3,7-diols, 2a. Evidence
for the structure, 1n addition to the analytical and spectral

28atisractory elemental analyses, including oxirane contents (3),
and consistent n.m.r. and infrared spectra were obtained for new
compounds.



No,3 Stable l-t-alkylamino-2,3-epoxypropanes 143

data® and osmometric molecular welghts, included three alternative

?HzCHOHCHz
R-N N-R'

I

| | .
CH2CHOHCH2

syntheses:> condensation of t-butyl-bis-(2,3-epoxypropyl jamine(2)
with t-butylamine; consecutive equimolar addition of 1,3-di-t-
butylamino-2-propanol to epichlorohydrin, dehydrohalogenation,
and cyeclization; and condensation of impure g-butyl-glg-(3~*
chloro-2-hydroxXypropyl)amine with t-putylamine at 140° in the
absence of solvent, conditions which were shown (4) to result

in direct displacement of hallde from 1,2- and 2,l-chlorohydrins
by piperidine and not to involve the epoxide.

The different behaviors of the hydroxyl n.m.r. peaks upon
dilution suggested that the higher and lower melting diols are
trans and cis isomers, respectively. Thus in 25% solution in
deuteriochloroform, the higher melting dlol gave a broad peak
{1=65,14), which shifted as expected (T=6.23) in 14% solution but
did not resolve. The lower-melting compound had a broad peak
(t=6.98) at 25%, which both shifted and resolved cleanly into
two equal peaks (T=6.89, 6.94) at 14%. Examination of the Stuart-
Briegleb models indicates that the trans dlol has a preferred
conformation {(twisted ring) with equivalent equatorial hydroxyls.
The cls model has several simllar conformational isomers, in
none of which are the hydroxyls equivalent. These tentative
assignments are consistent with physical properties, also.
3gtatements of the ldentity of two samples were supported by both

undepressed mixture melting points and essentially superimposable
infrared spectra,



144 Stable l~-t-alkylamine-2,3-epoxypropanes No.3

Another example of cyclodimerization of l-amino-2,3-epoxy-
propanes indicated that the reaction is not limited to highly
hindered starting materials. 1-Anilino-2,3-epoxypropane gave
the diphenyl analog, 2¢, m.p. 212-213°, in 17% yleld, alterna-
tively obtained from anlline and N,N-di-2,3-epoxypropylaniline
(25% yield). An equimolar mixture of la and l-anilino-2,3-epoxy-
propane gave, in additlon to 2a and 2¢, a trace of 1-t-butyl-5-
phenyl-1,5-dlazacyclooctane-3,7-diol, 24, m.p. 158-15%°.

The above reaction of a primary amine with a dlglycidylamine
was also general and provided 2 carrying two different substi-
tuents. Complementary reactant pairs ylelded a single 2,
unequivoecally proving the structure. Thus either aniline and
g—butylnglg(z,B-epoxypropyl)amine or t-butylamine and N,N-big-
(2,3-epoxypropyl)-aniline gave 2d (28% and 24% ylelds, respectively).
Similarly, from the two appropriate palrs, 2e (ng—butyl, R's=
phenyl), m.p. 133-134°, was prepared. In these cases only one
pure crystalline compound, probably the trans isomer, was
isolated.

A simllar elght-membered ring closure involving an inter-
medlate mercaptide occurred in the rapid exothermic reaction of
sodium sulfide with t-butyl-bis-(2,3-epoxypropyl)amine; 1-t-butyl-
1-aza-5-thiacyclooctane-2,3-diol, 3, m.p. 94.5-95°, resulted in
27% yield. The structure was established by hydrogenolysis
with Raney nickel catalyst to E-butyl-ggﬁ—{2—hydr0xypropyl)amine
(v.p.c. isolation), identical (infrared) with the product pre-
pared from t-butylamine with excess propylene oxide (63% yield,
b.p. 85°/0.6 mm., n5° 1.4558).
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These cyclizatlions are rationallzed by a sterically favored
conformer of solvated intermediate of type i which both pro-
motes ring formation and inhibits polymerization. This interpre-
tation and additional supporting evidence will be discussed
later, along with detalls.

These unusually simple closures of otherwise difficulty
obtainable eight-membered saturated heterocyclic rings (5) in
comparatively good ylelds and with concomlitant formatlon of
reactive hydroxyl groups beta to the hetero atoms will likely
apply to rings of other sizes. The results further suggest
broad lnvestigation of ring closures involving a variety of
oxirane-opening reactions.
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