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Apparatus for Solid-Phase Peptide Synthesis

Abstract. The apparatus, designed for solid-phase peptide synthesis, consisis of
a round-bottom flask, rocked on a wrist-shaker, and fitted with a special dropping
funnel and a fritted filter disc embedded within the flask. The dropping funnel is
designed to wash down the polymer adhering to the neck of the flask. Solvents
are removed through the fritted disc. Entive synthesis, and the removal of peptide
from the polymer, are carried out without opening or removing the vessel

from the shaker.

A new approach to the synthesis of
peptides, termed solid-phase peptide
synthesis, was introduced recently by
Merrificld (7). This method was based
on the idea that a peptide chain could
be lengthened in a stepwise process
while it was attached at the C-terminal
end by an ester bond to an insoluble
polymer, and that it could be liberated
in the form of a free peptide after the
desired sequence had been assembled.
The merits of this method have already
been discussed by Merrifield (2). Apart
from the fact that this method solves
the technical difficulties associated
with solubility and purification of pep-
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Fig. 1. Merrifield’s manually operated
vessel,

tide chains of intermediate length the
new approach considerably accelerates
the coupling procedures and allows all
the chemical reactions to be carried
out in a single “suitable™ vessel. This
report concerns this latter aspect.

Merrifield and Stewart constructed
an automatic apparatus (3) for this pur-
pose, which appears to be very useful
for the synthesis of large peptides and
proteins, but is perhaps too elaborate
and expensive for many laboratories
dealing with the synthesis of small pep-
tides. It theréfore appeared of interest
to construct a simple apparatus of wide
applicability.

Merrifield's manually operated wves-
sel (7) (Fig. 1) consists of a 45- by
125-mm glass cylinder, sealed at one
end and fitted with a 40-mm, medium-
porosity disc filter at the other ead.
A side-arm, fitted with a drving
tube, was used to introduce reagents
and to remove solid samples for anal-
ysis. In order to provide mixing of
solvents and polymer, the apparatus
was attached to a mechanical rocker,
which rotated the vessel 90° between

the wertical and horizontal positions.
At the end of each reaction, the wves-
sel was stopped in the vertical position
with the fritted disc at the bottom, so
that opening the stopcock allowed
the solvents to be removed by suction.
However, this apparatus suffers from
the following disadvantages:

(i) It is inconvenient and time-con-
suming to open the drying tube or
stopper every time solvents or reagents
are added to the reaction vessel and
to wash in the polymer adhering to the
neck of the vessel. This difficulty is
well appreciated if one realizes that
the operation is repeated at least 30
to 35 times during each coupling.

(ii) The rocker (4) for this purpose
is rather slow and requires more time
for complete mixing.

(iii) The elongated construction and
the rotation of the vessel 90° between
the vertical and horizontal position does
not allow complete washing and mix-
ing of the polymer adhering to the up-
per side of the wvessel (side 4 in Fig.
1). This difficulty perhaps can be over-
come by utilizing smaller vessels,

Rudinger (5) suggested that a conical
reaction chamber, with one fritted fil-
ter disc at the top and the other at
the bottom, may be constructed, and
solvents and reactants may be continu-
ously circulated through the chamber.
Consequently, an apparatus (Fig. 2)
modified from the suggestion of Rud-
inger was constructed. This apparatus
had the advantage of continuous oper-
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Fig. 2 (left). Apparatus based on Rudinger’s suggestion,
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Fig. 3 (right). Our new apparatus for solid-phase peptide synthesis,






