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In nucleotide synthesis, the groups which are generally used to protect

the phosphate function are removed by various methods, such as oxidation, reduc-
tion, B-elimination and acidic or basic hydrolysis. Since oligonucleotides are
not fully stable under these chemical processes, it is useful to search for other
masking procedures with milder deprotection conditions. Recently, there has been
a growing interest in the development of light-sensitive protecting groups for that
purpose. The first reported photochemical reaction which hinted at a possible pro-
tecting group for the phosphate function was the photohydrolysis of m-nitrophenyl
phosphate to produce m-nitrophenol and phosphoric acid.l Later on, the m-nitro-
phenyl and related groupswere indeed used by other researchers to protect phosphoric
acid derivatives, followed by light-induced demasking.’™® Kirby ana varvoglis,>
for example, used the light-sensitive 3,5-dinitrophenyl protecting group in the

synthesis of adenosine-5' phosphate. The photoinduced ihternal redox reaction of

nitroaromatics having a benzylic hydrogen ortho to the nitro group5 has been

utilized for the design of protecting groups for various functional groups such
a8 amino, carboxyl, thiol and hydroxy1.6

In this communication we describe the use of the o-nitrobenzyl protecting

group for the phosphate function in some mononucleotide syntheses. In preliminary
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experimentation, di-o_-nitiobenzyl phosphate (1)7 was irradiated in ethanolic
solution at wavelengths greater than 305 nm. Free phosphoric acid was obtained
in high yield (>95%); this was determined by inorganic phosphate analysis (phos-
phomolybdic acid method). Mononucleotide synthesis, using the o-nitrobenzyl
protecting group, was then undertaken. For this purpose ester I was reacted with
phosphorus pentachloride in chloroform, to yield di-o-nitrobenzyl chlorophos-
phate (II) (mp 83-84°, 90% yield). The molecular weight (theoretical: 387.
found: 393) of II was determined by the titration (using sodium methoxide and
thymol blueB) of aniline hydrochloride formed by briefly heating II with aniline.
Compound II was reacted with 3'-O-acetylthymidine (16 hr in pyridine at -20°) to
yield 3'-O-acetylthymidine di-o-nitrobenzyl phosphate (III) (Anal: calcd. for
c26H27N4013P: C 49.21, H 4.29, N 8.83, P 4.88; found: C 49.10,H 4.42, N 8.87,

P 4.88). 2',3'O-isopropylideneuridine-5' di-o-nitrobenzyl phosphate (IV) was similarly
obtained by reacting II with 2',3'O-isopropylideneuridine (Anal: calcd. for
C26H27N4013P: C 49.21, H 4.29, N 8.83, P 4.88; found: C 49,02, H 4.60, N 8.76,

P 5.09).

The removal of the o-nitrobenzyl groups from III to yield 3'-O-acetylthy-
midine-5' phosphate (V) was effected by irradiation (A > 305 nm) in aqueous tert-
butanocl. Thin layer chromatography on cellulose plates using isopropanol -
concentrated ammonia-water (7:1:2) (solvent A) afforded V in 77% yield, as deter-
mined spectrophotometrically. Similarly, 2',3'-O-isopropylideneuridine-5' phos-
phate (VI) was obtained in 98% yield upon irradiation of IV in agqueous ethanol.

Initial attempts to isolate nucleotides V and VI on a preparative scale were
unsuccessful due to the presence of a large amount of dark-colored photo by-
products. These impurities could not be completely separated from V and VI either
by chromatography on Whatmann 3MM paper using solvent A, or by high voltage
electrophoresis at pH 6.5. These by-products originate from the o-nitrobenzyl
protecting group, probably via carbonyl-containing intermediates such as o-nitro-
sobenzaldehyde. In order to overcome this difficulty we introduced an insoluble

polymeric carrier of carbonyl reagents capable of covalently binding carbonyl

compounds.
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4-Mmethyl semicarbazide-4-methylated polystyrene cross-linked with 2% divinyl-
benzene (VII) was prepared by subsequently reacting cross-linked chloromethylated
polystyrene with methylamine, phosgene and hydrazine. When irradiations of pro-
tected nucleotides III and IV were performed in the presence of polymer VIiI, for-
mation of the soluble, colored photo by-products was negligible and the irradiated

solution remained almost colorless.

cus CHa
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By this method, the isolation of nucleotides V and VI from their irradiated
solution on a preparative scale could be carried out. Thus, for example, polymer
VII (1 g, 1.4 mmol of semicarbazide residues) was suspended in a solution of IV
(96 mg, 0.15 mmol) in chloroform {100 ml) and the suspension irradiated for 48 hr
with stirring at room temperature. After filtration, the ionically bound nucleo-
tide VI was selectively eluted from the colored polymer with a mixture of tri-

ethylamine (10%) in aqueous dioxan (1:2). The combined filtrate and washings
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were concentrated and pure nucleotide VI was obtained chromatographically on
Whatmann 3MM paper using solvent A (Rf = 0.35, the same as an authentic sample
of VI). The yield was 91s, determined spectrophotometrically. Nucleotide v

was similarly obtained in 70% yield.
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