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N,N-BIS[2-0X0-3-OXAZOLIDINYL]PHOSPHORODIAMIDIC CHLORIDE: 
A NOVEL COUPLING REAGENT IN THE SYNTHESIS OF OLIGOOEOXYRIBONUCLEOTIDES. 
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Abstract: Use of a rwel ccupliw reagent, N,N-bi$2-oxo-3-oxazolidinyllphosphorcdiamidic chloride (BUPCC) in the 
synthesis of oligc&.oxy~-ibonucleotides is described. This reagent allm the synthesis of phosphotriesters 
in high yields (70-m) without detectable side reactions. Synthesis of a hexanucleotide, d(A-A-C-C-C-G) 
is prwf~tfzd as an example. 

In the past decade, oligzxleoxyribmucleotides of defined sequmes have played an inportarrt role in studies of 

WA structure’ and W&protein interactions2 and get-e isolation3, synthesis4 and mnipulation5. These and many 

other applications of the oligmucleotides in the chemistry and biology of nucleic acids have prwpted the developnmt 

of newer and highly efficient synthetic mathcds. M3st of the N&K& cmly qloyed involve formation of a tries&r 

linkage, tiich is s&sequently converted into the desired phosphcdiester bmd. A key step in phosphotriester synthesis 

is the use of a coupling reagmt in activation of a phosphcdiester6. The activated phos@todiester or the symmetrical 

phosphoric anhydride int.emediate(s) rapidly react with the appropriate hydroxy group of the nucleoside to form a 

phosphotriester. The coupling reagents rmst ccmonly used are sulfmyl chlorides (laJ7, and their corresponding 

2 
to. R = H, CH,, CH (CH&X= Cl. 

lb X =3-nitro-1,2,4-triarole. 
N, N-bls[P- axo-3-oxazolidinyl] 
phosphoradiomidic chloride. 

lc x= tetratole. (BOPDC) 

DMTO 
-OR, 

BOPDC/MeIm 
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DMTO 

-OR, 
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R,= P.CI. Ph, R,= Ez orCl C,H,O(O) POCH,CH,CN. 

E= 6-N-benzoylodenin-9-yl, 4-N-benzoylcytosin-l-yl, 

2-N-isobutyrylguonin-9-yl. 
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Fig. 2: HPLC was perform~I on C-18 (microsorb, Rainin) colum using CH$N/O.l~ aqueous TEA4 linear gradient. 

(A) S-15% 10 min. (6) 6-15% 20 min. Flc~ = 1.5 ml/min. 

The reactivity of E?@K with the 5’-hydroxy group and the bases of the nucleosides was investigate% This was 

accarplished by treating each of the appropriately protected nucleoside with E?@oC ulder the reaction conditions 

used for coupling. Analysis of the reaction pnxiucts SIXJM no difference in Rf values on TLC., at-d in W at-d WR 

spectral data before or after reacting with EWE. These studies show that no detectable side products are formed 

during EWCC mediated coupling reactions. 

In sumkary, BOPDC is an effective reagent in the synthesis of oligonucleotides. The synthesis of phosphotriesters 

proceeds rapidly without detectable side reactions. 

This work was s~&~rtcd by U.S. Public Health Service Grants. We thank Cheryl f&y and Larry Callahan for 

helpful discussions, We also thank Prof. N.C. Yang for critical reading of the manuscript. 



2550 

References and Note 

1. Dickerson, R-E., Drew, H.R., Conr??r, B-N., Wing, R-M., Fratini, A-V., Kopka, M.L., Science 1932: 

216. 475-485. 2 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

IO. 

11. 

12. 

13. 

14. 

15. 

16. 

CwyerShllquist, P., Kezdy, F-J., Agarwal, K.L., Biochemistry 1982: 21; 4693-4700. 

Noyes, B.E., Mevarech, M., Stein, R., !garwal, K.L., Prx. Natl. Acad. Sci., USA 1979: 76; 1730-1734. - 
tbrana, H-G., Bicorg. Chem., 1978: 7; 351-393. 

Zoller, M.J., Smith, M., Nucleic Acids Res., 1982: 10; 6487-6500. 

Crea, R., Hirose, T., Itakura, K., Tetrahedmn Lett., 1979: Xl; 395-398. 

Letsinger, R-L., @live, K.K., J. Pm. them. W., 1967: 89;4801-4803. 

Stawinski, J., Hozuni, T., Nararg, S-A., Can. J. Chem., 1976: 54; 670-672. 

Katagiri, N., Itakura, K., Narang, S.A., J. Am. Chin. Sot., 1975: 97;7332-7337. - 
Reese, C-B., ubasawa, A., Tetrahedron Lett., 1980: 21; 2265-2268. - 
DiagoMesegquer, J., Palcno-Coil, A.L., Synthesis 1980: 547-551. 

Caht-e-Castellvi, J., Palarc-Coll, A.I., Palam+Coll, A-L., Synthesis 1981: 616-620. 

Chandrasegaran, S., Murakami. A., Kan, L., J. Org. Che., 19%: 49;4951-4957. 

After 30 min. of coupling reaction the 5’-hydroxy carporl2nt was capped. Silica gel chro-&qraphy was 

don2 in J.T. Baker disposable colum (6 ml) elutirg with increasing proportions of methanol in aethylene 

chloride. Appropriate fractions ( 3% CJ-13U-l/CH$~~ ) were pooled and the oligonucleotides ware obtained 

as white ppt. frun pet. ether. 

Reese, C.B., Titnus, R.C., Yau, L., Tetrahedron Lett., 1978: ?;2727-2730. 

Chattopadhya, J.B., Reese, C.B., Nucleic Acids Res., 1980: 8; 2039-2053. - 

(Received in USA 26 February 1985) 


