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Synthesis and biological activity of cyclic diadenylic acid and its
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WIS OB E (J230) : We established a practical synthesis of cyclic bis(3'=5")diadenylic acid
(c-di-AMP), which was recently identified as a second messenger monitoring DNA integrity during
sporulation in the soil bacterium Bacillus subtilis. Using the synthetic c-di-AMP obtained by our
method, we revealed that c-di-AMP promotes the cell division of Chlamydomonas reinhardtii, a kind of
freshwater green algae. The three 2'-modified c-di-AMPs synthesized by our method were also found
to enhance the cell division.
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Scheme 1. Synthesis of c-di-AMP. Reagents
and conditions: 1) a) allyl alcohol, imidazolium
perchlorate (IMP), molecular sieves 3A (MS 3A),
CH;CN, rt, b) #C4HyOOH/toluene, rt; 2)
CHCIL,COOH, CH,Cl,, 0 °C; 3) a) 1, IMP, MS 3
A, CH;CN, rt, b) #-C4H,OOH/toluene, tt; 4)
CHCL,COOH, CH,Cl,, 0 °C; 5) Nal, acetone,
reflux; 6)  2,4,6-triisopropylbenzenesulfonyl
chloride, N-methylimidazole, 28 °C; 7) conc. aq.
NH;—-CH;0H (1:1 v/v), 50 °C; 8) (C,Hs);N<3HF,
rt.
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Scheme 2. Synthesis of 2'-modified c-di-AMPs.
Reagents and conditions: 1) a) allyl alcohol,
imidazolium perchlorate (IMP), molecular sieves
3A (MS 3A), CH;CN, rt, b) -C4HyOOH/toluene,
rt; 2) CHCL,COOH, CH,Cl,, 0 °C; 3) a) 7, IMP,
MS 3 A, CH;CN, rt, b) +~C4H,OO0H/toluene, rt;
4) CHCI,COOH, CH,Cl,, 0 °C; 5) Nal, acetone,
reflux; 6)  2,4,6-triisopropylbenzenesulfonyl
chloride, N-methylimidazole, 28 °C; 7) conc. aq.
NH;-CH;0H (1:1 v/v), 50 °C.
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Figure 1. Dose response of c-di-AMP to the

cell division of Chlamydomonas reinhardtii. C.
reinhardtii cells were cultured in the presence of
0, 0.1, 1, 10 or 100 uM c-di-AMP for 3 days
under a light condition of 17 pmol m ™~ s at 27
°C. Vertical bars represent the means + S.E. (n
= 40).
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