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j;-Tpl~aep~, wan e~tik$ sm. fram the tiberated 01’ 0f the pd0th* residue. Ad~gpusly, 
eqdens&n with am++ 2+&i&ied the Ably of the amb~&&dcrMised olig&@co&ie 13.t’-J 

Ph0splwraadite li ,+s t&d *to Prepen the same bmnched oligonucleotide 12 and the seq&ce S-. 
TpApT(3=p_l’)Y(4’-p5’)TpGpT:3 (t4) pos&ssing only the Ol’- branch. In contrast to 7, both 5 and the next 

phosp~le T wre cou#d &X 6 min. The strategy of assembling 12 was similar to that described above 
for i. First the chain ~-lp’AbppT(~-p’-1’)\y(4’-p’-s?TpTpyi’T was assembled, and, afkr ciemge of the 6’- 

O-kvdinyl group, S-Tp’C%T-3’ @nch was attached ‘to the 6’-0 of psi~thymidine residue. After the 

syntheses WQc compk@ the standard procedure of ammoqiolytic ckprotectiotI was used. The 
oliguntikoti&s (M-14) were isolated by. an &ion exchangt HPLC 11 Chroma~gr&hical profde of crude 12 
is shown in figure 1 as ‘%I illustrative exampk. After puritkation by RP HPLCn and &salting by gel 
f&ationt3 the oligonuckotidcs were characterised by PAGE (Fig. 2.) and HPLC (Table 1.). 

Table 1. Retention tias of 11-14 relative to 10. 

Relative retelltioll time (mill) 
lof 11 12a 12b 13 14 

Ionexchangetl lg.6 +5.2 +5.2 +5.2 -0.7 0.0 
Rev. phase’2 29.1 +3.0 +0.9 +0.9 -0.5 -0.4 

* Absolute retention time (min); a: prepared by using 7; b: 
prcpadbyusiag8.l2aandl2bcoclured bothonion 
exe-Lnge aid BP-Xdumns. 
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IQ. 2. Au-gram of 20% PAGE 
kG: 8-m.. mar&, B: 19, C: 12; D 
13; E: 14; F: 11; H: lo-m_ marker. 
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I Fig. i. 1011 Ex&ng& HP; Protile 0f”;1”2 
fcrude reaction mixtund. J 

The a&mpts to digest the oligonucleotides 10-12 and 14 
with phosph0dies@zase I or II in the presence of a&dine 
phosphatasc failed. By contrast, when 10 and 11 were treated with 
the mixture of these enyms, nucieosicks in the expected ratios 
wre obtained. Under the same conditions 14 gave the expected 
nucleosides and an additional product which was tentatively 
assigned as a dimer ‘Y( 1 ‘-p3’)T.. Furthermore, tbe enzymatic 

digestion of 12 ‘gave two additional products along with 
nuckosides ixpected. In all likeliho0d these are a “fork-like” trimer 
T(3’+-63’P(l’-p-3’)T and a dimer Y(l’-p-3‘)T. These findings 

demonstrate the stabiity of the phosphodiester bonds of psicotbymidine against nuckases. 
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Compo@ 3: 56% as colourless foam. lH NMR (CDCl3): 11.42 (H-Q s, N3-H); 7.64 (lH, s, H-6); 

7.43-6.X) (13H. m. aron); 5.08 (1H. t, OH-l’); 5.03 (1H. d, J4’#_OH = 3.91 Hz, OH4’); 4.06 (ni, m, 
H-4’); 4.02 (lH, m, H-5’); 3.85 (lH, dd, Jl@,lf_DH = 6.34 Hz. Jr,l*g = 11.23 Hz, H-l’); 3.74 (6H, s. 
0cH3); 3.55 (lH, dd, Jl”,l’_OH = 6.34 Hz, Jl*,l ‘1 = 11.23 Hz, H-l”); 3.16 (HI, dd, Js.6 = 3.91 Hz, 
J~I# = 10.25 Hz, H-at); 3.05 (lH, dd, J,,,, = 5.37 Hi, Jti.6~ = 10.25 Hz, H-6”); 263 (lH, dd, J3v.4 = 
2.92 Hz, Jyy = 14.16 Hz, H-3”); 2.30 (IH. dd, Jy.4 = 6.48 Hz, JY~ = 14.16 Hz, H-3’); 1.81 (3H, s, 

CH3-5). compound 4: 16% of c&urless foam. 1H NMR (CDCl3): 11.07 (1H. s, N3-H); 7.84 (lH, s. 
H-6); 7.32-6.82 (13H. m ar~m.); 5.01 (1H. d, J~:~‘_oH = 3.42 Hz, OH4’k 4.88 (Hi, t, J~,G_oH = 

Jg”,@_DH = 5.13 Hz, 0H-6’); 4.05 (1H. m, H-4’); 3.% (Hi. m, H-5’); 3.73 (6H, s. CX!H3); 3.52 (2I-I. m, 
H-6’ and H-6”); 3.38 (lH, d. Jl*,l” = 9.28 Hz, H-l’); 3.19 (lH, d, Jl’,l* = 9.28 Hz, H-1”); 2.66 (H-I, dd, 
Jy.4 < 1 Hz, Jy.3” = 14.65 Hz, H-3”); 2.22 (lH, dd, Jy,# = 6.83 Hz. J,,,,, = 14.65 Hz, H-3’); 1.87 
(3H. s, CH3-5). 

Levuliaic anhydride was pqared in sifu by overoigtb wcatmmtoflevulinicacid(1ommol)withDCC(5 

mmol) in dry dioxane (10 ml). 

Compound 5: 30.8% as colourless foam. lH NMR (CDU3): 9.07 (H-I, s, N3-H); 7.62 (lH, s. H-6); 

7.43-6.83 (13H. m, arom,); 4.64 (lH, d, J1:ln = 11.48 Hz, H-l’); 4.44 (lH, m, H-4’); 4.35 (lH, d, Jr,t. = 

11.48 Hz, H-l”); 4.26 (IH. m, H-5’); 3.80 (6H. s, OCH3); 3.31 (lH, dd, JYs = 4.40 Hz, J6g = 10.25 
Hz, H-6’); 3.26 (lH, dd, J y.6” = 4.40 Hz, J6B = 10.25 Hz, H-6”); 3.09 (lH, dd, J3-,4 = 2.44 Hz, JY3. = 
14.65 Hz. H-3”); 2.65 (1H. ddd. Jm = 6.35 Hz, JhL = 7.32 Hz, Jm = 18.55 Hz, CH@C-HA); 
2.59-2.53 (W, ~II, H-3’, CH3coC-HB); 2.46 (1H. ddd. JBJ_ = 5.86 HZ, Ja = 7.32 HZ, b = 17.57 
HZ, OCOC-H); 2.33 (1H. ddd. JBM = 6.35 HZ, Jm = 6.35 HZ, Jm = 17.57 HZ, ococ_H,); 2.09 
(3H. s, CH,CO); 1.91 (3H, s. (X3-5). Compound 6: 32.6% as cdoukss fmm. 1H NMR (CDc!13): 

Il.40 (lH, s, N3-H); 7.50 (lH, s, H-6); 7.45-6.75 (13H. m, amn); 4.43 (lH, m, H-4’); 4.10 (lH, m, H- 

5’); 3.80 (6H. s, OCH3k 3.51 (1H. d, J1:l. = 9.28 Hz, H-l’); 3.34 (1H. d, J1:,. = 9.28 Hz, H-l”); 3.05- 
2.30 (8H. m, H-6’. H-3’. H-3”. (CH&; 2.21 (3H, s, CH3CO); 1.97 (3H, s, (X3-5). 

Nielsen, J.; Dahl. 0. Nucleic Acids Res., EJ87.15.3626. 

Compound 7: 31P NMR (CDC13): 148.87 (0.5 P); 148.64 (0.5 P); TL4I (Kieselgel60 Fw. CHflr 

MeOH 19~1): RfO.34.0.40. Compound 8: 3’P NMR (CDC13): 149.15 (0.5 P); 149.03 (0.5 P); TLC 
(Kieselgel60 Fm, CH&- MeOH 19~1): Rf 0.43,0.48. 

Shigeyoshi. N; Hisanao, Y.; Yasubiro. N.; Yoshiha~. I. Nucleosidcs & Nucieotktks, 1986.5,159-168. 

Applied Biosystems User Bulletin, l!M, #49. 

Ion exchange HFIC was pafomxd on a Synchpak AX-300 columa (6.5 pm, 4.6x250 mm) at flow 

ratcl.OmVmin~ingalineargradie~tfromOto40%ofBf~40min.(A=O.O3M~~~~in50% 
RAUCOUS formamide. pH 5.60; B = 0.6 M (NH4)2SO4 in buffer A, pH 5.60). 

Reversed phase HF’LC! was performed on a Nucleosil120-5C18 column (5 pm, 4.0~250 mm) at flow 

rate l.OmVIllinusingalineargradient~mOto4046Bfor40min.(A=O.lMaMnwiumacGtate 
buffer. B = 0.1 M ammonium acetate buffer containing 50% xxtonitrile). 
TSKgel G29OSW (7.5 x 300 mm, Toso Haas); flow rate 1.0 ml/min of water. 
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