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Reaction of 2-iodoadenosine (2) with terminal alkynes in the
presence of bis(triphenylphosphine)palladium dichloride and cuprous
iodide in triethylamine and N,N,-dimethylformamide gave 2-alkynyl-
adenosines (3a-h) in excellent yields. Several compounds showed high
activity as inhibitors in rat passive cutaneous anaphylaxis (PCA)
reaction. Among them, 2-(3-hydroxypropynyl)- and 2-(3-hydroxybutynyl)-
adenosines (3d,f) are much more potent than disodium cromoglycate (DSCG).
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Adenosine plays an important role in initiating numerous metabolic actions in
a variety of cells.l) These include coronary vasodilation,z) increased steroid
production,S) potentiation of histamine release from mast ce11,4) inhibition of
lipolysis in fat cell,s) inhibition of platelet aggregation,6) and inhibition of
vas deferens contraction.7) Externally added adenosine is, however, of short
duration in its action due to its rapid uptake into cells, deamination by adenosine
deaminase, and phosphorylation by adenosine kinase. Also its disadvantage is that
it is not orally effective.

Among the large number of adenosine derivatives tested on coronary vasodila-
tory action, some of the C-2 substituted derivatives have shown activity with higher

2,8,9) In contrast

potency and longer duration of action than the parent compound.
to the development of methods of introducing hetero-atoms to the C-2 position of
adénosine, only few studies have reported on the carbon-carbon bond formation
reactions. These so far involve the cyclization of appropriately substituted

imidazole nucleosides,g’lo) homolytic methylation,ll) and nucleophilic substitution

12) In the present communication we wish

of the methanesulfonyl group with cyanide.
to describe a convenient method for the introduction of terminal alkynes into the
C-2 position of adenosine via organopalladium intermediates. We also report on

their cytotoxicity against mouse leukemic L5178Y cells and inhibitory activity on

passive cutaneous anaphylaxis (PCA) reaction in the rat, which has been considered
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Table I. Synthesis of 2-Alkynyladenosines (Sa-h)a)
Product R Isolated mp (°C) IR(KBr)(cm_l)
No. yield (%) vC=C
3a Si(CH3)3 97 168-170 2160
3b H 93P) 205-207 (dec.) 2110
3c Ph 97 146-147 2210
3d CH,0H 96 212-215 c)
3e CH,CH,0H - 854 151-153 2230
3f CH (OH) CH{ god) 173-176 (dec.) )
3g (CH,) ,CH, 90®) 129-132 2230
3h (CH,) 5CH; g1d) 121-125 2230
a) The cross-coupling reactions were completed within 1 h at 80°C.
b) Deblocking yield from 3a. c) VvC=C band was not observed.
d) Isolated as a hydrate. e) Isolated as a hemihydrate.

Table II. Biological Activities of 2-Alkynyladenosines (3a-h)

Compound Cytotoxicity % inhibition of 48 h-PCA in ratb)
No. 10, (mg/kg, i.v.)
(ng/ml) 0.12 0.4 1.2 4.0
3a 3.2 20 48 76 75
3b 1.6 0 10 50 100
3c 32 0 0 0 0
3d 85 0 100 100 100
3e >100 0 0 100 100
3f >100 0 100 100 100
3g >100 0 30 100 100
3h 43 0 0 0 0
Adenosine —_ 0 25 21
DSCG — —_ 30 37 63

a) ID50 indicates the concentration necessary for 50% inhibition of growth
of mouse leukemic L5178Y cell line.
b) Compounds 3a-h, adenosine, and DSCG were given 1 min before antigen

challenge.17j
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a primary screening test for antiallergy agents.

As a starting material of palladium-catalyzed cross-coupling reactions,
2-iodoadenosine (2, 90%, mp 141-144°C, M m/z 397)13) was synthesized by treatment
of 9-(2,3,5-tri-0-acetyl-B-D-ribofuranosyl)-6-chloro-2-iodopurine (l}14) with
methanolic ammonia in a sealed tube at 60°C for 17 h. For the palladium-catalyzed
cross-coupling reaction of 2 with terminal alkynes, the modified method by

Sonogashira,ls)

which was originally developed by Heck,lG) was employed with a
slight modification in this study.

When 2 was treated with a slight molar excess of (trimethylsilyl)acetylene
in the presence of catalytic amounts of bis(triphenylphosphine)palladium dichloride
and cuprous iodide in triethylamine and N,N-dimethylformamide as a cosolvent at
80°C for 1 h under argon atmosphere, 2-[2-(trimethylsilyl)ethynyl]jadenosine (3a)
was isolated in a crystalline form after treatment with HZS and subsequent purifi-
cation on silica gel column chromatography. It should be noted that HZS treatment
of the reaction mixture prior to further purifications is necessary since without
H,S treatment, the cross-coupled compound is found to be contaminated with metals.
In such a case, the absorption corresponding to the H-8 (8§ 8.45 in DMSO—gﬁ) of 3a
is shown to be a broad singlet with a half-width of ca. 15 Hz presumably due to the
chelation of metals between the 6~NH2 and N7 groups. Similar reactions starting
from 2 with several terminal alkynes proceeded analogously with the formation of
2-alkynyladenosines (3c-h) in uniformly high isolated yields (Table I). Desilyla-
tion of 3a was accomplished by treatment with methanolic ammonia at room tempera-
ture to afford 2-ethynyladenosine (3b, 6§ 3.93: CSCH in DMSO-dg). Thus, the
palladium-catalyzed cross-coupling reaction of 2 with terminal alkynes takes place
smoothly under mild conditions in high isolated yields and tolerates hydroxyl and
amino functional groups. This method would provide a general and versatile route
to the C-2 carbon substituted adenosines since an acetylene group appears to be
easily functionalizable. i

The preliminary in vitro data in Table II indicate that 3a and 3b have
moderate growth inhibitory activity against mouse leukemic L5178Y cells in culture.
The inhibitory effect of 3a-h including adenosine and disodium cromoglycate (DSCG)
as a positive control on the 48 h-PCA was examined by i.v. route in rat sensitized
with rat anti-dinitrophenylated-ascaris extract antiserum17) (Table II). Clearly,
3d and 3f are the most potent compounds of the series. These are much more potent
than the parent adenosine and DSCG. However, increase or decrease in the number of
carbon atoms in the R substituent resulted in a reduced or a loss of the PCA
inhibitory activity. Furthermore, the R substituent’s increasing in size ( R =
trimethylsilyl or phenyl) also reduced or eliminated the inhibitory activity. As
was shown by Marquardt,4) adenosine as well as 2-chloroadenosine were able to
potentiate the histamine release from rat mast cells. Since the PCA reaction is
shown by the action of histamine and other mediators, the inhibitory mechanism of
action of Z-alkynyladenosines in this report might be different from that of
adenosine and 2-chloroadenosine. Thus, although no well-defined mechanism of action
has been'elucidated at present it should be emphasized that we have found a new
class of antiallergic compounds which is more potent than the widely used DSCG.
Synthesizing other analogues of 3 to examine the structure-activity relationships
further and investigation of their detailed mechanism of action are currently under
way.

18)
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