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The Synthesis and Properties of a Series of Strong but Hindered
Organic Bases

By Derexk H. R. BarTON,* JoHN D. ELLIOTT, and STEPHEN D. GErRO
(Institut de Chimie des Substances Naturelles, C.N.R.S., 91190 Gif-sur-Yuvette, France)

Summary A series of highly hindered N, N2 N2 N3 N3-
penta-alkylguanidines has been synthesised from in-
expensive starting materials; these strong bases show
interesting effects in organic synthesis.

HiINDERED organic bases play an important role in organic
synthesis.! Strong bases of the amidine type are less
numerous, but also show valuable synthetic applications.?
These amidine bases are rather expensive. It seemed to
us that it would be interesting to synthesise, from cheap
starting materials, a series of guanidine bases even more
hindered than the amidine bases used before.

Treatment of the appropriate tetra-alkylureas in benzene
or ether at 0 °C to room temperature with phosgene in
toluene or in ether gave the corresponding Vilsmeier salts
in good yield. Removal of the solvents in vacuo and addition

of t-butylamine afforded the hindered guanidines (1)—(3)
as colourless liquids.t The most hindered bases (6) and (7)
and compounds (4) and (5) could not be obtained con-
veniently from tetra-isopropylurea. They, however, were
prepared from the corresponding more reactive thiourea via
the Vilsmeier salt. For the base (6) the t-butylamine was
introduced by heating under reflux for 3 weeks using an
excess of the amine. We believe that compound (6), which
was the only base obtained in low yield, is the most hindered
guanidine yet prepared. Compound (7), which has com-
parable hindrance to (6), is more easily prepared using
isopropylamine and the Vilsmeier salt. Compound (1) has
been prepared once before? in connection with n.m.r. studies,
but has not been used in chemical investigations.

The following are examples of the synthetic utility of
these bases. Hederagenin (8) in dimethylformamide re-

1 All new compounds were characterised by microanalyses, n.m.r., mass spectroscopy efc.
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1 In contrast 1,5-diazabicyclo[4.3.0]non-5-ene (DBN) gave

N/R only (31% of the mixed cholestenes but at a lower tempera-

ture (80—90 °C).

RZN)'\NR3 Alkylation of ethyl acetoacetate (1 equiv.) with Mel

2 2 (2 equiv.) and base (1) (1 equiv.) at room temperature in

(1); Rt = But, R? = R® = Me ether gave, after 5 min, the 2-methylated compound (839%,)

(2); R! = But, R? = R? = Et predominantly. Treatment of this under the same con-

8); 1}%1 = gu;,é?’ =R§*3t, 11?):4= Pr! ditions with base (1) (1-34 equiv.) gave the 2,2-dimethyl
Et, R? = R? = Pr!

= compound (839%,).
(6); R! = But, R = R? = Pr!

(7); Rt = Rz = R? = Prl TABLE
. . o Lr. (film) Methylation, Benzylation,
acted rapidly at room temperature with methyl iodide in Compound Vmax/cm™! t,/,%/min t1/oP/min
the presence of base (1) to give the methyl ester (88%,). ) 1620 <5 5—6
Adamantane-1-carboxylic acid in benzene was likewise () 1620 <b 11
immediately isopropylated with Prll at room temperature 8; }gég 7 9h
to give the isopropyl ester (919%). () 1610 15 very slow
(6) 1625 — —
(7) 1605 210 (trace, 168 h)
DBN — <2 <2

80-5 M base and Mel (3 equiv.) in CDCl4 at room temperature,
determined by n.m.r. b1 M base and benzyl bromide (3 equiv.)
in CDCl, at room temperature, determined by n.m.r.

Preliminary data on the rates of alkylation of these bases
have been obtained (Table). Bases (1), (2), (3), (5), and (7)
are methylated more slowly than DBN and the behaviour
of (7) is particularly favourable. The benzylation rates are
(8) comparable, base (7) being hardly alkylated after 168 h.

Heating cholestan-38-yl tosylate (toluene-p-sulphonate)
with bases (3) or (7) at 120 °C for 24 h gave a mixture of
cholest-2- and -3-enes (80—859%,), which compares favour-
ably with the literature method (collidine, 170°C, 6 h, 639,).%

For comparison Hunig’s base (di-isopropylethylamine) was
half-benzylated in 48 h.
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