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INTRODUCTION

Recently a good deal of attention has been focused on
the isolation and identification of receptors for cyto-
kinins in plant tissues [1-7]. Although a highly specific
cytokinin bmdrng protein has been 1solated from wheat
germ ribosomes [3, 6] and post-ribosomal supernatant
{6, 7], its study in situ is complicated by the presence of
a number of low affinity, non-specific brndmg moieties
present in the extracts. Likewise recent attempts in our
laboratorv to isolate high affinity cytokinin binding

moieties demonstrated in pumpkin cotyledons and bean

embryos (unpublished results) have met with a similar
nrnhlpm It annears that the level of high aﬂ'nify binding
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srtes is low in comparison with non-specific low-affinity
binding substances in the plant tissues so far investigated.

Ligands of high sp. act. are required to detect specific

binding sites under the conditions described above, and
to this end Sussman and Firn have described the syn-
thacic of n_hraomo_6_ha nurina oh waa nigad

thesis of P-ore uxv-u-uuup;}auﬂucyuxun, which was used
to prepare a specifically tritiated 6-benzylaminopurine
(Bzl®Ade) at a sp. act. of 10 Ci/mmol [8]. This compound,

h thavy o ararrg sAda
a highly active cytokinin, which they generously made

available to us, has proved exceedingly useful in studies
of cytokinin receptors. We report here the synthesis of
a second halogenated intermediate, m-iodo-6-benzyl-
aminopurine (m-1BA). This compound has the advantage
of being more readily hydrogenated than the p-bromo
a.ualus pruvrurug a final piuuuut with COﬁSiueIaUI_y
higher sp. act. In addition the synthesis and purification
reported here has several advantages over that pre-
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RESULTS AND DISCUSSION

Our previously reported [9] modification of the Daly
and Christensen [10] synthesis of 6-substituted amino-
purines was used for the preparation of m-IBA. The
present modification has considerable advantage over
the original procedure in terms of yield and purifica-
tion of product because of the relative insolubility of the
product compared with the reactants. The product,
m-iodo-6-benzylaminopurine, a previously unreported
analog of the halogenated benzyladenines first described
by Okumura et al. [11], crystallized out of the reaction
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mixture as fine needles which were collected by centrifu-
ation, washed three times with H,O at 24° and twice
recrystallized from EtOH-H,O (1:1). These crystals
had a mp of 243-244.5° and elemental analysis indicated
C,4125;H,298 N, 20.10; I, 35.67. C ,H N I requires:
C 41. 05, H, 287, N, 19.94, I, 36.149,.

As described for the p-bromo analog [8], the UV
spectrum of the compound is identical with that of
leéAde under a variety of pH conditions. However,
the product was clearly separated from Bzl®Ade and
from a potential contaminant, m-iodobenzylamine- HCl
by TLC on Si gel and by HPLC. The recrystaltized pro-
duct appeared as a single UV absorbing entity in several

TLC svstems and as a
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HPLC. Twice recrystallized material was further puri-
fied by sublimation for MS. The presumed structure was

- .
confirmed via its MS and the presence of a M

gingle svmmatrical neak on
Singie symmeirica: peax on

at m/lo
at mje

350 was noted. In addition there were prominent peaks at
mfe 233, 224, 218, 148, 119 106, and 91 which corres-

ndad regnea ntnm]u tha ,I ad ha
POonGEa respecliveny to the iodinated uvuL_ylauuuU \.auvu,

the benzyladenine cation, the iodinated tropylium ion,
the methyladenine cation, the purine cation, the benzyl-
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mentation pattern of the product is therefore nearly
identical with that of BA [12] except for the jodine
containing fragments.

Model studies on the dehalogenation of m-IBA with
H, gas were done by catalytic hydrogenation in EtOH
with palladium on carbon as catalyst at atmospheric
pressure. HPLC analysis showed the hydrogenolysis of
the iodo derivative to be complete after 6 hr. Radio-
ldUClllls was pCI'lUI'IIlCU on a JJ mg bdmplc Ul m- lDI'\
with carrier free tritium gas (sp. act. 59 Ci/mmol) by
the method worked out in the model studies except that
the reaction was run for 10 hr. Tritiation and removal of
labile tritium was performed by New England Nuclear,
547 Albany Street, Boston, Mass. 02118, U.S.A.

The tritiated sampie {ca 2Ci} in 10 mi EtOH was
diluted to 11 with 959, EtOH. A 100 mCi sample was
then repeatedly evaporated in vacuo and redissolved in
EtOH to remove residuai exchangeabie tritium and this
material was chromatographed by HPLC on a C
reverse phase 10 p silica, preparative column using 50%,
ag. MeCN as eiuant. The material ejuting at the reten-
tion vol. of authentic Bzl®Ade was collected and lyo-
philized twice in 759 EtOH. Rechromatography by

HPLC showed a homogeneous product. UV absorb-
ance was measured at 271 nm using a Cary 118C UV-Vis
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spectrophotometer and radioactivity determined by
liquid scintillation spectrometry. From 3 separate
determinations, the sample was found to contain a total
of 22.7 + 0.5mCi and 8.3 + 0.5 x 1077 mol Bzl°Ade,
indicating a radiolabel sp. act. of 27 + 1 Ci/mmo}
(E,,, of 20850 M ™).

The new intermediate described in this paper has
allowed us to prepare tritiated BzI®Ade at a sp. act.
very near the theoretical maximum of 27 Ci/mmol for
a specifically labeled compound substituted with a single
tritium atom. This level of activity is considerably higher
than any yet reported for a labeled cytokinin and the
labeled compound has already proved exceedingly use-
ful in the detection of cytokinin binding sites which exist
at low levels in the vegetative parts of a number of plants
(data to be published elsewhere). The high sp. act. Bzl®Ade
is especially valuable for discriminating between low
affinity and high affinity binding moities, particularly
where the latter exist in much lower concentrations than
the former. Binding studies where the labeled ligand is
at concentrations nearly 1 x 1071° M can be routinely
carried out allowing one to detect low concentrations of
high affinity binding moieties. If required by the system,
sp. act. up to 3 times higher than that reported here can
be achieved for BzI® Ade in which the di- or tri-iodo analog
is utilized as the starting material, following the same
general procedure.

EXPERIMENTAL

Synthesis of m-IBA. 6-Chloropurine (500 mg, 3.35 x 1073
mol) was refluxed together with 500 mg (1.8 x 1072 mol) of
m-iodobenzylamine- HCl (97¢%) (Aldrich Chemical Co.) for
6 hr in 25 ml of 50 mM Na Pi buffer, pH 7.8. Crystalline material
began settling out of soln after 30 min of reflux and continued
for the duration of the reaction. The crystals were collected by
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centrifugation, washed x 3 with H,O at 4° and air-dried. About
400 mg of product was obtained. Although no attempt was made
to recover quantitatively the product from the reaction mixture,
we estimate the yield at this stage at 709, or better. Final
purification was achieved by 2 recrystallizations {rom EtOH-
H,O (1:1). A small sample was subsequently sublimed for MS.
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