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Abstract 

A tetracyclic 2'-deoxyadenosine has been synthesized via a Stille biaryl coupling on a protected 6-chloro-7-deaza- 
7-iodopurine-2 -deoxyribose followed by cyclization. The nucleoside was incorporated into an oligo- 
deoxynucleotide (ODN) and shown to pair with thymine. © 1999 Elsevier Science Ltd. All fights reserved. 
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Replacement of a single 2'-deoxycytidine in an oligodeoxynucleotide (ODN) with either of the tricyclic 2 °- 
deoxycytidine analogs 1 or 2 (Figure I) has been shown to increase the affinity of the ODN towards its 
complementary RNA) The tetracyclic adenosine analog 3 could be expected to enhance hybridization in an 
analogous fashion upon incorporation into an ODN. We report the synthesis of the novel adenosine analog 3, as 
well as the protected hydrogen phosphonate 7. 
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Figure 1. 

The synthesis of 3 begins with 6-chloro-7-deaza7-iodopurine-2'-deoxyribose 4, ~3 and is depicted in 
Scheme 1. Stille coupling 4 of the iodonucleoside 42 and N-(tert-butoxycarbonyl)-2-(trimethylstannyl)aniline s with 
bis(triphenylphosphine)palladium(II) chloride afforded biaryl nucleoside 5. Treatment of 5 with 1,4- 
diazabicyclo[2.2.2]octane (Dabco) 6 and 1,8-diazabicyelo[5.4.0]undec-7-ene (DBU) formed the tetracyclic 
skeleton, presumably via activation of the chloro group of 5 followed by cyelization. Some of the Boc protecting 
group was removed during this step. Therefore the mixture of products was treated with trifluoroacetie acid 
(TFA) affording 6 in 96% yield from 5. Removal of the toluoyl groups with NaOMe afforded the parent 
nucleoside 3. 7 Standard dimethoxy-tritylation and phosphitylation s of 3 afforded the hydrogen phosphonate 7. 9 

Incorporation of the tricyclic phenoxazine 1 has been shown to enhance cellular permeation of the 
oligonucleotides, le Similarly, incorporation of the lipophilic tetracyele 3 in combination with other lipophilic 
enhancements may render such ODN's permeable to cellular membranes. Thus, these ODN's may be useful as 
antisense reagents for in vitro and in vivo applications." 
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Reacdon conditions: (a) N-(tert-butoxycarbonyl)-2-(trimethylstannyl)aniline (4 eq.), (Ph3P)2PdCI 2 (0.1 eq.), DMF, 60 °(2, 24 h; 
(b) Dabco (2 eq.), DBU (2 eq.), DMF, 75 °(2, 21 h; (c) 25% TFA in CH2C12, 3 h, RT; (d) NaOMe, MeOH, RT; (e) DMT-CI, 
pyridine; (f) 2-chloro-4H-1,3,2-benzodioxaphosphorin-4-one (10 eq.), pyridine, CH2C12, 0 °(2 to RT, 30 min.; (g) aq. 
triethylammonium bicarbonate. 
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