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Abstract: Monomeric and polymeric peralkylated triamino(imino)phosphoranes have
been synthesized. from inexpensive starting materials. The monomers are inert, distillable
liquids that exhibit a basicity of up to 10000 times the basicity of 1,8-diazabicy-
clo[5.4.0]undec-7-ene (DBU). Applications in organic synthesis are presented, advant-

ages over common bases discussed.
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For simplicity of handling and mildness
of reaction conditions, non-ionic nitrogen
bases are widely used reagents or catalysts.
As weak to medium strong bases, a great
variety of non-ionic bases of low to very
high steric hindrance are available, e.g. py-
ridine, 2,6-di-tert-butylpyridine!, 1,4-di-
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azabicyclo[2.2.2]octane, 1,2,2,6,6-penta-
methylpiperidine, 1,8-bis(dimethylamino)-
naphthalene («proton sponge»)™, 1,5-di-
azabicyclo[4.3.0lnon-5-ene (DBN)®), 1,8-
diazabicyclo[5.4.0]lundec-7-ene  (DBU)“|
3,3,6,9,9-pentamethyl-2,10-diazabicyclo-
[4.4.0]dec-1-enel, 1,5,7-triazabicyclo-
[4.4.0]dec-5-ene (TBD)'® 7-methyl-1,5,7-
triazabicyclo[4.4.0]dec-5-ene (MTBD),
and polymer bound TBD. Despite the ad-
vantages of non-ionic versus ionic bases,
hardly any efforts are reported to synthe-
size and applicate non-ionic bases stronger
than DBU or DBN, with exception of
some highly hindered guanidine bases!”.

One essential requirement for a useful
non-ionic base — low affinity to any other
particle than protons — is probably only
met by amine- and imine-bases. As the
most promising principle for constructing
very strong bases of high chemical stabil-
ity, deprotonation of highly. charge-delo-
calized systems was pursued. Indeed, the
long known iminophosphorane 1a®
proved to be ca. 300 times more basic than
pentamethylguanidine and, in contrast to
earlier literature reports, chemically excep-
tionally stable; structure variation of this
system, e.g. 1b (Scheme 1), thus seemed to
be a promising route to new, versatile non-
ionic nitrogen bases.
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Scheme 12.
base/conditions yield of 12
t-BuOK/r-BuOH/CH4CN/50°C 23%
K,CO4/18-crown-6/CH,CN/75°C 34%
2d/75°C 60%
H_CO,CHy Et_ CO,CH,
Et” CO,CH; Et”CO,CH;
Scheme 13

10% excess of alkyl halide and base is suf-
ficient to produce a product of 99 % purity
(GO).

The polymer bases 2e and 2f prove to be
extremely stable, versatile heterogenic
catalysts or reagents. The protonated

polymers can easily be converted to the
free bases by treatment with a suitable imi-
nophosphorane base.

The extremely high stability of the tri-
amino(imino)phosphorane bases towards
hydrolysis make them interesting catalysts
for aldol condensations and reactions
where hydroxide ions are required in orga-
nic medium at elevated temperatures.

Typical procedure for an alkylation
with 2d as base: 1 mmol thymidine and
1.1 mmol 2d are dissolved in 5 mL CH,CN,
1 mmol isopentenyl bromide is added and
the mixture kept at room temperature for
96 h. The reaction mixture is poured into
50 mL 1 M phosphate buffer and the prod-
uct extracted with three 20 mL portions of
ethyl acetate. Evaporation of the solvent,
preparative thick layer chromatography
(ether/MeOH 6:1), and crystallization
from ether gives 11a, m.p. 92-94°C, total
yield 81%.
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