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Four kinds of acyl groups as protecting group for the uracil imide
functionhave been examined. Among them, the anisoyl group was
found to be most promissing and used to demonstrate the synthesis
of the dimer, UpUp.

Recent progress in oligonucleotide synthesis by the phosphotriester approach
is due to the efficient combinationsl) of condensing agents and internucleotidic
protecting groups. However, there appeared the inevitable side reactions of the
uracil residue in generating inter-ribonucleotide linkage by use of arenesulfonyl
azolesz) and aryl phosphoroditriazolides.3) Although the side reactions have been
utilized favorably in the chemical conversions of uridine into biologically

2f,3a,c)

important pyrimidine derivatives, these side reactions should be

eliminated by developing a new protecting tactics for the uracil residue for the
synthesis of oligonucleotide.3c'4)

In the preceding paper,s) we have demonstrated the utility of the 2,2,2-
trichloro-1l,1-dimethylethoxycarbonyl (TCBOC) group for the protection of the
uracil residue in the synthesis of 2'-O-methyluridine. We have studied the TCBOC
group and 4-substituted benzoyl groupss) in utilizing as the protecting group in
oligoribonucleotide synthesis.

First, we tried to introduce four kinds of acyl groups onto the 3-N-position

of the uracil moiety.7) 2',3'-Di-O-acetyl-5'-0O-trityluridine ﬁl) was treated with
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(0) + R-C~-Cl _— 0]
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Table 1. Reaction of (1) and acyl chlorides (2a-4)

R (equiv.) l—PerEt (equiv.) time (h) yield (%)
a) C13C(CH3)2CO- (1.5) 1.5 2 96
b) cn3o-O (2.0) 2.0 4 99

o O (2.0) 2.0 4 98
a a-d) (2.0) 2.0 4 99




1052 Chemistry Letters, 1983

TCBOC, anisoyl, benzoyl and 4-chlorobenzoyl chlorides (2a-d) in the presence of

ethyldiisopropylamine in dry pyridine at room temperature to give the

corresponding 3-N-acylated derivatives gg)s) as shown in Table 1. 1In order to

examine whether these acyl groups can be used in oligonucleotide synthesis, the

correspoding 3-N-acylated derivatives 3a-d were treated under the conditions

(I-1V) as described below and the degrees or rates of elimination of the acyl

groups from 3a-d were estimated by thin layer chromatography.

I) 0.5% trifluoroacetic acid (TFA) in dry CHCl3 (50 ml/mmol) at 0°C for 4 h9)
2a-d : stable

II) 4 M Ety;NH' "HPO, (20 equiv.) in dry pyridine at 45°C for 5 h
2a : 5%, 2b-d : stable

III) 1 M lH-tetrazole (10 equiv.) in dry pyridine at room temperature

10)

11 h 41 h 92 h
%3 < 5% { 5% 5%
2b < 5% < 5% < 5%
2c < 5% 5% 15%
2d 5% 15% 35%
IV) 0.04 M n-butylamine (10 equiv.) in methanol at room temperature
t1/2 (min) t o (h)

29 60 6

%9 15 2

2¢ 10 1.5

gg 10 1.5

These results suggest that the anisoyl group is superior to the TCBOC groups)

especially in terms of the stability under the conditions of II). Compound 2b was
treated with'a mixture of conc. ammonia and methanol (l1:3, v/v) at room
temperature for 3 h to afford 5'-O-trityluridine in 91% yield. It was confirmed
that 5'-O-tritylcytidine was not detected at all under the above conditions where
the common N-acyl protecting groups of the nucleotide bases were removed.ll)
On the basis of the above facts, the availability of the new tactics can be
demonstrated by the synthesis of UpUp. The anisoyl group was introduced onto 3-N-
position of uridylic acid unit Qi)lz) by a procedure similar to that described in
the case of 3. The new "fully"-protected uridylic acid unit gé)s) was obtained in

92% yield.

0
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According to our previous works,12'13)

treatment of‘é_andlélwith 4 M
phosphinic acid (PSA) (20 equiv.)—triethylamine (20 equiv.) in dry pyridine at
40°C for 16 min and 10 min gave the phosphodiester components (ég) and (EE)
respectively, as triethylammonium salts which were used in the next coupling
reactions without further purification. Removal of the dimethoxytrityl group from
i{and/g was performed by treatment with 0.5% trifuluoroacetic acid (TFA) in CHCl3
at 0°C for 30 min and 10 min to give the hydroxyl components (Zi) and (Zg) in 83

and 90% yield, respectively.g)

o
(Y,
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4M H,PG HNEY; R
pyridine , 40°C O OTHP N4o
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H09 o 0 PhS
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CHCy, 0C O OTHP 79770
0=B-SPh (7. 1) b croOrE:
PhS Y

The condensations of 7a with 6a and 7b with 6b, were carried out by using

13a) (3 equiv.) and 3-nitro-1H-1,2,4-triazole

mesitylenedisulfonyl chloride (MDS)
(NT) (3 equiv.).l4) The reactions were completed in 30 min and gave the desired
dimers 8a and 8b in 84 and 94% yields, respectively. The by-product that has a
higher Rf-valué than 8a was detected on tlc in the coupling reaction fromri,
whereas the only desired 8b was detected from 5 and the anisoyl group remained
intact during the above treatments.

Deprotection of all the protecting groups from 8b was performed as follows:
1) 0.2 M NaOH—pyridine (l:1, v/v) for 30 min at room temperature to remove the
internucleotidic PhS group and one of the two PhS groups at the 3'-terminal
phosphate ; 2) concd. ammonia for 24 h at room temperature to remove the anisoyl
group; 3) 30 equiv., of silver acetate in pyridine—water (2:1, v/v) for 24 h at
room temperature to remove the remaining PhS group at the 3'-terminal phosphate;
4) 0.01 M HC1 (pH 2.0) for 40 h at room temperature to remove the 5'-O-
dimethoxytrityl and 2'-0-THP groups. Thus, UpUp was isolated in 89% yield after
chromatographic separation using Whatman 3MM paper with i-PrOH—concd. ammonia—
water (6:1:3, v/v/v). The obtained dimer was degraded by spleen phosphodiesterase
to give a single spot of Up.
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