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Acetals as New 2'-O-Protecting Functions for the Synthesis of Oligoribonucleotides: 
Synthesis of Uridine Building Blocks and Evaluation of Their Relative Acid Stability 

by Stefan Matysiak. Hans-Peter Fitznar, Ralf Schnell, and Wolfgang Pfleiderer* 

FakultHt fur Chemie, Universitit Konstanz, Postfach 5560, D-78434 Konstanz 

A broad variety of new acyclic vinyl ethers (see 6-41) have been synthesized viu the vinyl-interchange reaction 
of ethyl vinyl ether at room temperature using mercury(I1) trifluoroacetate as a highly efficient catalyst. The 
appropriate vinyl ethers were reacted under acidic conditions with 3',5'-0-silyl-protected uridine 42 to the corre- 
sponding 2-0-(1-alkoxyethyl) derivatives 43 --83 which gave, on desilylation of F- ions, in high yields the 
uridinc-2-0-acetal derivatives 84- 124. The relative stabilities of the newly synthesized compounds under acidic 
and basic conditions were determined using TLC and HPLC techniques. Protected protecting groups offer the best 
properties for oligoribonucleotide syntheses. Interestingly, the very acid-stable acetals of the /$substituted ethyl- 
type 118- 121 and 123 can be cleaved by a [Mimination process providing a series of base-labile acetals of 
potcntial synthetic value. 

Introduction. - The chemical synthesis of oligonucleotides has been improved tremen- 
dously in recent years by the development of the phosphoramidite approach [2] [3] which 
enables the very efficient automated builtup of oligodeoxyribonucleotides on different 
types of solid-support materials [4] [5]. However, the machine-aided assembly of oligori- 
honucleotide chains [6], which become more and more important considering their 
function as antisense probes, ribozymes, and various types of templates [7-91 has only 
partially been successful due to principle difficulties encountered with the protection of 
the additional 2'-OH group in this series. Their chemical synthesis is, therefore, more 
complex since the additional 2'-OH function has to be protected in a special manner 
showing high stability as a so-called permanent blocking group during the manipulations 
to assemble the oligoribonucleotides, but must be cleavable under mild conditions in the 
final deprotection step to form the free oligomer without harming the internucleotidic 
phosphodiester linkage [lo]. 

The most common 2'-O-blocking group is the Tbds ((rert-buty1)dimethylsilyl) residue 
[I 1 - 131 (see Fig.), a relatively stable silyl protecting group, which is readily removed by 
F-  ions, commonly after deprotection of the phosphate and base moieties, and cleavage 
from the support. But there remain still some problems like insufficient deprotection of 
longer sequences, instability in aqueous ammonia [14], and contamination of the crude 
oligomer with reagents and inorganic by-products. 

'1 Part LXII :  [I]  
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Figure. 2'-0-Protecting groups 

Other functions more or less orthogonal to the residual protecting groups in the 
molecules are cleaved by light (2-nitrobenzyl (Nbn)) [15], by oxidation (dianisyl- 
trichloroethyl (Date)) [I 61, by reductive hydrolysis (4,4'-dinitrobenzhydryl (Dnbh)) [17], 
or by 8-elimination (2-(4-nitrophenyl)ethylsulfonyl (Npes)) [I 81. More convenient, how- 
ever, is the use of an acetal function, recommended early by Reese and co-workers in 
applying the tetrahydro-2H-pyran-2-yl (Thp) [ 191, the tetrahydrofuran-2-yl (Thf), and 
the achiral 4-methoxy-2H-tetrahydropyran-2-yl (Mthp) [20] group, an approach more 
recently verified by the use of [(trimethylsilyl)ethoxy]ethyl (See) [21], 3-methoxy-l,5- 
bis-(methoxycarbonyl)pentan-3-yl (Mdmp) [22- 241, and more simple groups such as 
1-alkoxyethyl or l-(2-~hloroethoxy)ethyl (Cee) [25]. To combine a suitable acetal func- 
tion with the common blocking group strategy, however, a more sophisticated tuning 
regarding the acid-labile 5'-0-dimethoxytrityl (Dmtr) and pixy1 (Px) group, respectively, 
is crucial to achieve long-chain oligoribonucleotides of high homogenicity and purity. 
Reese and co-workers [26] [27] offered the best solution of this problem so far, by 
introducing the l-(2-chloro-4-tolyl)-4-methoxypiperidin-4-y1 (Ctmp) [28] [29] and the 
commercially available 1 -(2-fluoropheny1)-4-methoxypiperidin-4-y1 (Fpmp) [30] [3 11 
group. 
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The basic studies by Krrevoy and Tuft [32] on the electronic influence of substituents 
K '  and R2  at  the acetal C-atom (formally derived from the aldehyde or ketone) on the 
rates of hydrolysis of ketal and acetal structures indicate that the stability is mainly 
determined by the number of alkyl groups attached to the central C-atom (see Table I ) .  
But there is also a significant electronic influence of additional substituents at  the 0-alkyl 
chains (formally derived from alcohols) due to a-resonance along the C-C and C - 0  
bonds which has already been evaluated regarding the stability of various acetal func- 
t ions [26] [28 - 3 13 [33 - 3 51. 

Table 1 .  Relutire Hydrolysis Rates of Dierhyl K e t d s  and Acetu1.s [32] 

Ti ' R2 Rel. hydrolysis rate 

Me 
Me 
M e  

H 
I I  
I {  

H 

Me 
PhCH, 
CICH, 

Me 
PhCH, 
CICH, 

H 

1 

119000 

113000 
1 /90000 
117. 10' 

119 

112 ' 10' 

Based upon the findings of Tukuku and co-workers [33-351, we focussed our atten- 
tion on the influence of substituents on the hydrolytic stability of oligoribonucleotide 
acetals [36] [37] through the 0-side chain R (derived from alcohol ROH) of acetaldehyde 
acetals, since a broad variety of functionalities can easily be introduced into the precursor 
vinyl ethers 2 viu the vinyl interchange reaction [37] which works with ethyl vinyl ether 
1 under mercury(I1)-salt catalysis even with base-labile alcohols ROH [39] (Scheme I ) .  

H 

Me 

4 5 

Results.- We found it very convenient to use mercury(I1) trifluoroacetate instead of 
the acetate salt as catalyst in the preparation of the precursor vinyl ethers 2, since, under 
these conditions, the always detected side reaction towards the unsymmetrical acetalde- 
hyde 0-alkyl 0-ethyl acetal 3 was nearly suppressed, the reaction time was reduced to 
minutes, and the turnover rate was quantitative. Analogous transformations with 2- 
methoxypropene (4) under Hg(OAc), o r  Hg(OCOCF,), catalysis led, however, quantita- 
tively to the corresponding acetone alkyl methyl ketals 5 (Scheme I ) .  Using the procedure 
of type 1 --$ 2, we prepared the precursor vinyl ethers 10-41 (see Scheme 2). Alternative- 
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Scheme 2 
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ly, the phenyl vinyl ethers 6-9 could be synthesized via nucleophilic displacement of one 
Br-atom in 1,2-dibromoethane by the phenolate; the following /I-elimination led to the 
corresponding vinyl ethers in 50-60 % yield. Isolation and purification of the high-boil- 
ing and solid derivatives 6-41 was easily achieved by means of chromatography due to 
large differences in mobilities of the vinyl ether, acetaldehyde acetal, and alcohol. Non- 
UV-absorbing derivatives were detected by the fast coloring reaction in an I, chamber. 
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The newly synthesized vinyl ethers 6-41 were then reacted with 3',5'-0-(1,1,3,3- 
tetraisopropyldisiloxane-I ,3-diyl)uridine (42) to give the corresponding acetaldehyde 
uridin-2'-yl acetals 43-83 in very good yields of 70-95 YO; only the 4-nitrophenyl vinyl 
ethcr (9) did not react with alcohols under acidic conditions due to the strong mesomeric 
effect of the 1)-nitro group. The selective cleavage of the silyl residue of 43-83 to yield 
the uridine 2'-acetals 84- 124 worked well with tetrabutylammonium fluoride (Bu,NF) 
i n  dioxane, except for 78 and 79 which lost most of the acetal function by a p-elimination 
process initiated by the basic F- ion under aprotic conditions. This side reaction could 
be suppressed by addition of AcOH as a buffer or the use of NH,F in MeOH which 
required, however, higher temperatures and prolonged reaction times. 

The comparative cleavage of the acetal functions of 84- 124 under acidic conditions 
were performed by kinetic studies with 0 . 0 3 ~  solutions of the uridine 2'-acetal in 80% 
AcOH (Conditions A) and/or 0 . 0 5 ~  HCI/MeOH 1 : 1 (Conditions B) (Table 2). It is inter- 
esting to note that there are big differences in the acid stabilities, showing half-life values 
from 24 s to over 3000 s, which are due to the various functionalities in the R moiety of 
84-124. These facts demonstrate that the acetal protection is either too labile or too 
stable under the anticipated cleavage conditions recommended during the oligoribonu- 
cleotide approach. Nevertheless, we learned from these kinetic studies that the solution 
o f  the blocking-group problem has to be seen in the development of a suitable protecting 
group which is stable enough during the builtup and chain elongation of the oligori- 
bonucleotide by the solid-support approach using the acid-labile 4,4'-dimethoxytrityl 
((MeO),Tr) group for 5'-OH protection and which will be labilized duringcleavage of the 
base and phosphate-blocking groups. 

The benzyl acetals turned out to possess the needed properties since replacement of 
the benzyl group of 2'-0-[I-(benzyloxy)ethyl]uridine (87) by the 4-hydroxybenzyl group 
(see 97) lowers the acid stability even from 66 to 24 s under the Conditions B. On the other 
hand, replacement of the OH group in 97 by the [2-(4-nitrophenyl)ethoxy]carbonyloxy 
group (see 96) converts this function from an electron-donating into an electron-attract- 
ing substituent increasing the t l i2  of the acid stability of 96 to 104s. Since the acid 
stabilities of the pair 87/96 are, regarding the compatibility with the (MeO),Tr group, to 
some extent too low, a fine-tuning of the 4-hydroxybenzyl group was achieved by 
preparing the corresponding o-chloro (98/99), m-chloro (lOO/lOl), o,m'-dichloro (104/ 
105), and the m-fluoro pair 102/103, respectively. The pair 102/103 offers the perfect 
stabilities with t , , ,  of 305 and 48 s for the standard phosphoramidite chemistry. The 
npeoc group can be cleaved very fast and quantitatively by DBU treatment in an aprotic 
solvent generating the acid labile 4-hydroxybenzyl acetal derivative 103. There are also 
some advantages in applying 102 in form of its 5'-0-(4,4-dimethoxytrityl)-3'-O-phosphor- 
amidite in oligoribonucleotide synthesis over the 1 -(2-fluorophenyl)-4-methoxypiperid- 
in-4-yl (Fprnp) group of Reese [30] [31] which is more difficult to synthesize and recruits 
its stability from pH variations, whereas our principle relies on orthogonal functionali- 
ties. Syntheses of oligoribonucleotides using the 2'-0-1-[3-fluoro-4-({ [2-(nitro- 
phenyl)ethoxy]carbonyl}oxy)benzyloxy]ethyl (Fnbe) group will be published soon in this 
journal. 

In principle our new approach allows numerous modifications by substituent varia- 
tions to construct the anticipated properties for special cases. 
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Table 2. Halfllives of Acid Cleavages of Uridine d’-Acerals in 0 . 0 5 ~  HCIIMeOH 
i:/ (Conditions A )  und in 80% AcOHIH,O (Condirions B) 
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H H 
H H 
C1 H 
C1 H 
H CI 
H C1 
H F 
H F 
C1 H 
CI H 
CI H 
H H 
H H 
H H 
NO, H 

H 
OMe 
H 
H 
OMe 
OMe 
H 
H 
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H H  
H H  
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H H  
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H H  
H H  
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Condirions A Condirions B 
1112 [SI f i t 2  [SI 
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> 3000 
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73 
82 
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175 66 
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24 
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69 
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56 
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48 
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88 
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215 
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I l l 2  [SI r1,z [SI 

111 0 H 
112 0 H 
113 0 H 
114 1 Me 
115 I H 
116 1 H 
117 1 H 
118 1 H 
119 1 H 
120 1 H 
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122 1 H 
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Scheme 3 
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Experimental Part 

1. GwzrruI. Org. solvents, 2-chloroethyl vinyl ether, ethyl vinyl ether, mercury(I1) acetate, and mercury(I1) 
trifluoroacetate were purchased from Fluku (Buchs, Switzerland). Products were dried under high vacuum or  in 
a desiccator over CaCI,. TLC: Precoated silica gel thin-layer sheets Fi500 LS 254 from Schleicher & Schiill; 
detcction by UV or in a I, chamber. Flash column chromatography (FC): silica gel from Buker (30-60 mm), 
0.3 0.5 bar. HPLC: L-ti2OO-Intelli~c~nt pump, UV-integrator L4000, autosample AS 4000; software: HPLC- 
Manrr~f,rlMerck-Hituc/7i; UV-detector Uvikon 820 (Fa. Kontron), detection at 260 nm, column RP-18 (Li- 
~ h ~ o . ~ / ~ l t e r 1 2 S x 4 m m ,  5mm);elution: A = H,O, B =  H,O/MeCN 1:1;0% B ( 0 - 3  min),0-80% B(3-20min) ,  
80% B (20-30 min), 80-0% B (30 -35 min), 0 %  B (35-40 min). M.p.:  Gallrnkump or Biichi, model Dr. Tottoli, 
melting-point apparatus; no corrections. UV/VIS: Perkin-Elmer Lamhdu 5 ;  i,,, in nm (log t:). 'H-NMR: Briiker 
W M  250; 6 in ppm rel. to SiMe,, J in Hz. 3 'P-NMR: AC 250, Jeol J M  GX 400; 6 in ppm rel. to 85 % phosphoric 
acid: CDCI, or (DJDMSO as internal standard. 

2. Hylrol~.sis Rates of the Urilline 2'-Acrtals: General Procedure. The rough hydrolysis rates were first 
determined by qualitative TLC tests. These preliminary data were used to set an appropriate time frame for the 
quantitative cxperirnents. Thc carefully dried nucleoside 84- 124 (cu. 45 mmol, 20- 30 mg) was dissolved in the 
corresponding volume (1.5 ml) of the acidic medium (20', magnetic stirring). The temp. of the clear 0 . 0 3 ~  s o h ,  
controlled with an adjustable water-bath ( & 0.5"), was put to 20'. After the appropriate reaction times, 2 0 4  
aliquots (10 15 per experiment) were quenched with cold buffer s o h .  0 . 1 5 ~  KH,PO,/Na,HPO, (pH 7.5; 1 ml) 
for HCliMeOH (Conditions A )  and 0.2N Na,CO, for 80% AcOH/H,O (Conditions B).  These probes (20 ml) were 
injected into the HPLC system and the relative ratio of the hydrolysis products (uridine + cleaved alcohol) and 
educts detected at 260 nm. Quantitation of the results was achieved using EXCEL software (Micrusofi). In all 
cases, pseudo-first-order kinetics were observed (llr2: 

3. Phenyl Vinyl Ether.y 6-9. 3.1.  Gmerul Procedure [40]. A mixture of the phenol derivative (0.3 mol) and 
1.2-dibromoethane (0.4 mol) was heated in H,O (230 ml) to reflux. Then NaOH (15.84 g) in H,O (100 ml) was 
added in several portions within 2-3 h and the resulting mixture refluxed for additional 12-16 h. After cooling 
and addition of AcOEt (300 ml), the org. layer was extracted with 1 . 0 ~  NaOH (2 x 200 ml) and sat. NaCl s o h .  
( 2  x 200 ml). After drying with Na,SO,, filtering, and evaporation, the resulting residue was distilled or crystal- 
lized from MeOH/H,O. Yields of 2-bromoethyl aryl ether, 56-79%. 

Dehydrohalogenation was achieved by dissolving the appropriate 2-bromoethyl aryl ether ( S O  mmol) in 
toluene (1  SO ml), addition of tetrabutylammonium hydrogensulfate ( S O  mmol), and then adding dropwise NaOH 
(50%. S O  ml) to the emulsion. After stirring overnight, the org. layer was extracted with H,O (4 x 100 ml), dried 
(Na,SO,), and evaporated. The residue was distilled ( 6 -  8) or  sublimated under high vacuum (9). 

3 . 2 .  Phenyl Vinyl E t h ~ r ( 6 ) .  Distillation; b.p. 1 5 6 .  Yield 70%. TLC (CCI,): R, 0.63. 'H-NMR (CDCI,): 7.23 
(nz, 5 arom. H); 6.51 (dd, CH,=CH);  4.66 (dd, 1 H, CH,=CH, truns to H);  4.31 (dd, 1 H, CH,=CH, ci.5 to H). 

10%). 
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3.3. 4 - M e t h o . ~ p h e n ~ , l  Vinrl Ether (7). Distillation; b.p. 102'/15 Torr. Yield 71 %. TLC (CCI,/Et,O 10: 1): 
R, 0.74. 'H-NMR (CDCI,): 6.98 (d, 2 H,,,); 6.88 (d. 2 Ha);  6.61 (dd, CH,=CH): 4.68 (dd, 1 H, CH,=CH. trans 
to H); 4.38 (dd, 1 H, CH,=CH. cis to H). 

3.4.2-C'hlorophenyl Vinyl Ethrr (8). Distillation; b.p. 71"/12 Torr. Yield 70%. TLC (CCI,): R, 0.68. 'H-NMR 
(CDCI,): 7.42-7.00 (m.  4 arom. H); 6.59 (dd. CH,=CH);  4.74 (dd, 1 H, CH,=CH, tran.s to H); 4.48 (dd, 1 H, 
CH,=CH, cis to H). 

3.5. 4-Nitrophenyl Vinyl Ether (9) [41]. Crystallization. Yield 76%'. M.p. 61''. TLC (CCI,/Et,O): R, 0.64. 
'H-NMR (CDCI,): 8.20 ((1, 2 H,,,); 7.05 ((1, 2 H,,); 6.66 (dd. CH,=CH); 4.97 (dd, 1 H. CIf,=CH, trans to H): 4.67 
(dd, 1 H, CH,=CH, cis to H). 

4. Vinyl Ethrrs 10-41. 4.1 Generul Procedure. The required alcohol (0.5 mol) was dissolved in 2-5 equiv. of 
ethyl vinyl ether. Procedure ( I :  Starting with crystalline alcohols, anh. toluene (100-200 ml) was added followed 
by mercury(I1) acetate (1.59 g, 5.00mmol) in 3-4 portions. Then the soh. was stirred for 12-48 h at r.t. (TLC 
control). Procedure h :  The soh. was cooled with ice, then mercury(I1) trifluoracetate (0.215 g, 0.5 mmol) was 
added and the mixture stirred without further cooling at r.t. for 20-60 min (TLC control). The mixture was diluted 
with AcOEt (300 ml) and subsequently washed with sat. NaHCO, (2 x 200 ml) and NaCl soh. (2 x 100 ml) and 
the org. layer dried (Na,SO,), and evaporated. Low-boiling vinyl ethers were distilled via a 'Spaltrohrkolonne'. 
High-boiling and solid vinyl ethers were purified by FC with toluene as eluent. 

4.2. Benzyl Vingl Ether (10). Distillation; h.p. 47'115 Torr. Yield 19%. Colourless oil. TLC (toluene/AcOEt 
l 0 : l ) :  R,0.78 ( I 2 ) .  'H-NMR (CDCI,): 7.38-7.30 (m.  5 arom. H): 6.61 (dd, 3J = 14.3, 6.8, CH,=CM): 4.77 
(s ,  CH,O); 4.32 (dd, 2J = 1.70, 1 H, CH,=CH, trans to H); 4.06 (dd, 1 H, CII,=CH, C I S  to H). 

4.3. 4-Merho.~yhen~yl  Vinyl Ether ( I t ) .  Distillation; b.p. 84 '/0.3 Torr. Yield 48 %. Colourless oil. TLC 
(toluene): R,0.89. UV (MeOH): 225 (4.08). 273 (3.22), 279 (sh, 3.16). 'H-NMR (CDCI,): 7.29 (d .  2 HJ; 6.91 
(4 2 H,,,); 6.54 (dd. J = 14.3, 6.9, CH,=CH);  4.68 (s, CH,O); 4.29 (dd, ' J  = 2.08, CM,=CH, rrr1n.r to H); 4.06 
(dd. 1 H, CH,=CH. cis to H); 3.80 (s, MeO). 

4.4. 3.4-Dimetho,~ybenryl Vinyl Ether (12). Distillation: b.p. 8610.45 Torr. Yield 48 %. Colourless oil. TLC 
(toluene): R, 0.79. 'H-NMR (CDCI,): 6.90-6.50 (m,  3 arom. H); 6.53 (dd, 3J  = 14.33, 6.80, CH,=CH); 4.67 
(s, CH20) ;  4.29 (dd, = 2.12, 1 H, CH,=CH, trans to H); 4.06 (dd, 1 H, CH2=CH, cis to H); 3.88 (s, 1 MeO): 
3.86 (s, 1 MeO). 

4.5. 2,6-Dic/ilorobenz.~l Vinyl Ether (13). Distillation; b.p. 56"/0.00l Torr. Yield 68%. Colourless oil. TLC 
(toluene/AcOEt l0 : l ) :  R,0.88. 'H-NMR (CDCI,): 7.25 (d, H-C(3), H-C(5)); 7.16 (m.  H-C(4)); 6.52 
(dd, ,J = 14.21, 6.77, CH,=CH): 4.92 (s, C H 2 0 ) ;  4.30 (dd, = 2.29, 1 H, CH,=CH, trans to H);  4.05 (dd, 1 H. 
CH2=CH, cis to H). 

4.6. 3,S-Dicl~lorobenz.vl Vinyl Ether (14). Yield 78 70. Colourless oil. TLC (toluene/AcOEt 10: I ) :  R, 0.83. 
'H-NMR (CDCI,): 7.38-7.15 (m.  H-C(2), H-C(4), H-C(5)); 6.54 (dd, ' J  = 14.34; 6.88, CH,=CH); 4.78 
(s, CH,O); 4.30 (dd, 1 H, ' J  = 2.37, CH,=CH, truns to H); 4.14 (dd. 1 H, CH,=CH, cis to H). 

4.7. Ethyl 4-[( Vinylo.~.v)mrth.vl]henzoute (15). Yield 75 %. Colourless oil. TLC (toluene/AcOEt 4: 1 ) :  R, 0.88 
(I,). UV (MeOH): 267 (2.9% 234 (4.18). 'H-NMR (CDCI,): 8.05 (d, 2 HJ; 7.41 (d. 2 H,,,); 6.55 (dd, CH,=CH); 
4.81 (s, ArCH,O); 4.35 (q, MeCH,O); 4.31 (dd, I H, CH2=CH. trans to H); 4.10 (dd, CH,=CH, cis to H); 1.4 
( I ,  MeCH,O). 

4.8. 4-Nitroheniyl Vinyl Ether (16). Crystallization. Yield 47%. M.p. 42'. Colourless needles. TLC (toluene): 
R, 0.65. UV (MeOH): 203 (4.1 5 ) ,  213 (sh, 3.93), 266 (4.00). 'H-NMR (CDCI,): 8.22 (d, 2 HJ: 7.52 (d, 2 HJ;  6.58 
(dd, ' J  = 14.3, 6.83, CH,=CH); 4.87 (s, CH,O); 4.31 (dd, ' J  = 2.48, 1 H, CH,=CH, trans to H); 4.16 (dd, 1 H. 
CH,=CH, cis to H). Anal. calc. for C,H,NO, (179.2): C60.33, H 5.06, N 7.82: found: C 60.54, H 5.07, N 8.00. 

4.9. 2-Nitrohenzyl Vinyl Ether (17). Distillation; b.p. 96-98'/0.0015 Torr. Yield 45%. Yellow oil (light-sensi- 
tive). TLC (toluene): R,0.68. UV (MeOH): 203 (4.20), 258 (3.76). 'H-NMR (CDCI,): 8.11 (d, H-C(3)): 7.77 
(d ,  H-C(6)); 7.68 ( t ,  H-C(5)); 7.47 ( t ,  H-C(4)); 6.55 (dd, , J =  14.29, 6.78, CH,=CH); 4.87 (s, CH,O); 4.36 
(dd, 2J = 2.40, 1 H, CH,=CH, trans to H); 4.14 (dd. 1 H, CH,=CH, cis to H). Anal. calc. for C,H,NO, (179.2): 
C 60.33, H 5.06, N 7.82; found: C 60.44, H 5.36, N 7.77. 

4.10. 2,4-Dinitrohenzyl Vinyl Ether (18). Crystallization. Yield 30%. M.p. 48". Colourless needles (toluene). 
TLC (toluene): R, 0.58. UV (MeOH): 202 (4.13), 240 (4.20). 293 (sh, 2.77). 'H-NMR (CDCI,): 8.98 (d, H-C(3)); 

1 H, CH,=CH, frans to H); 4.22 (dd, 1 H, CH,=CH, cis to H). Anal. calc. for C,H,N,O, (224.17): C 48.22, 
H 3.60, N 12.50; found: C48.49, H 3.75, N 12.37. 

4.1 1. 2-I4-Nilrophenyl/rthyl 4-/1Vinylo.ryJmerhyl]phenvl Carbonate (19). As described in 4.12, starting from 
4-hydroxybenzyl alcohol. Crystallization. Yield 89%. M.p. 64". Colourless needles. TLC (toluene/AcOEt 3: I ) :  
R, 0.88. UV (MeOH): 268 (4.01). 'H-NMR (CDCI,): 8.18 (d, 2 H o to NO,); 7.47-7.31 (m. 2 H m to NO,, 2 H m 

8.50 (d, H-C(5)); 8.06 (d, H-C(6)); 6.58 (dd, ' J  = 14.3, 6.83. CH,=CH);  5.26 (s, CH,O); 4.38 (dd, ,J = 2.74, 
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to OCO); 7.12 (m,  2 H 0 to OCO); 6.52 (dd, 3J = 14.3, 6.8, CH,=CH);  4.73 (s. CH,O); 4.48 ( I ,  CH,CH,O); 4.29 
((id, ' J  = 2.5, 1 H, CH,=CH. /runs to H);  4.08 (dd. 1 H, CH,=CH, cis to H); 3.15 ( 1 ,  CH,CH,O). Anal. calc. for 
C,,H,,NO, (343.3): C62.97, H4.99, N4.08;  found: C62.96. H5.00. N4.04. 

4.12. 3-Chloro-4-[ivinylo,w~~~me/hyl]phm?~/ 2- 14-Ni/ropheny/ie/h!,l Carhonute (20). A soln. of 3-chlorophenol 
(25.7 g. 0.2 mol) in 20% KOH soln. (60 ml) was heated to 60^. Then a formaldehyde soln. (100 ml; prepared from 
30 ml of a 37% soln. by dilution; 0.37 mol) was added dropwise within 3 h under stirring. TLC: two products, 
the faster moving being the desired one. After heating to 60' for another 3 h, the mixture was cooled. diluted with 
ice-water (500 ml) and AcOEt (300 ml), and neutralized with conc. HCI soln. to pH 5-6. The org. phase was 
separatcd and washed with phosphate buffer pH 6.0 (2 x 300 ml) and sat. NaCl soh. (300 ml). The aq. phases were 
cxtracted again with AcOEt (2 x 150 ml). The washing procedure was repeated and then the combined AcOEt 
extract dried (Na,SO,) and evaporated to a syrup. Purification was achieved by FC (200 g of silica gel, toluene; 
toluene/AcOEt 200:0, 450:50, 400: 100. 350: 150, 300:200 ml; 100-ml fractions). The combined product fraction 
was concentrated to cu. 100 ml and cooled overnight to form (scratching) colourless crystals of 2-ch/oro-4-hydro.w?,- 
hcnzI,/ ul(~ollo1 (28%). M.p. 127'. U V  (MeOH): 206 (4.53), 222 (3.84), 279 (3.28), 285 (sh, 3.23). 'H-NMR 

(d ,  CH,). Anal. calc. for C,H,CIO, (158.6): C 53.02, H 4.45; found: C 53.31, H 4.56. 
To a soln. of 2-chloro-4-hydroxybenzyl alcohol (4.76 g, 30 mmol) in abs. pyridine (70 ml), 4-methoxytrityl 

chloride (1 1 g, 35.6 mmol) was added and stirred at r.t. for 6 h (TLC control). The reaction was stopped by 
addition of MeOH (20 ml) and stirring for 30 min. After concentration to 30 ml, AcOEt (300 ml) was added, the 
mixture washed with sat. NaCl soln. (3 x 300 ml), the org. phase dried (Na,SO,) and evaporated, and the residue 
twice co-evaporated with toluene to a syrup. The crude product was purified by FC (230 g of silica gel, toluene; 
toluene/AcOEt 500:0, 475:25,450: 50 ml). Evaporation and two co-evaporations with MeOH (30 ml) gave a solid 
f o m  (93 %) of 3 - c h l o m - 4 - ~ [ i 4 - n t e / h o . ~ y / r i / y l ) o . w ~ ~ ] m c ~ / h ~ ~ / ~ p h e n o l .  

The 3-chloro-4-j[(methoxytrityl)oxy]methyl}phenol (12.9 g, 30 mmol) was co-evaporated with abs. toluene 
and dissolved in ahs. MeCN (50 ml). Then 2-(4-nitrophenyl)ethoxycarhonyl-l -methyl-1 fl-imidazolium chloride 
and 4-(dimethylamino)pyridine (DMAP, 0.7 g) were added and stirred at r.t. for 30 min ( +clear soln.). The soln. 
was evaporated to a small volume, diluted with AcOEt (300 ml), washed with sat. NaHCO, (200 ml) and NaCl 
s o h  (200 ml), dried (Na,SO,), and evaporated to a syrup. 

The crude 3-chloro-4-{[(4-methoxytrityl)oxy]methyl~phcnyl 2-(4-nitrophenyl)ethyl carbonate was then de- 
lritylarcd by stirring at  r.1. for 3 h in CHCI,/MeOH 4: 1 (50 ml) and p-toluenesulfonic acid (1 g). The soh. was 
diluted with AcOEt (200 ml) and then treated with cold NaHCO, (200 ml) and NaCl soln. (200 ml). The org. layer 
was dried (Na,SO,) and evaporated to an oil. Purification by FC (250 g of silica gel, toluene, toluene/AcOEt 
3OO:O. 450: 50, 400: 100, 350: 150. 300:200 ml) gave a solid foam (76%) of 3-cliloro-4-ihy~/riro.~-yme/h~~lJphml.l 
~ - f 4 - r i i ~ r ~ i ~ ~ l i c ~ r i ~ ~ l i ~ ~ t l r ~ ~ l ~ c r r h o n ~ i / c ~ .  'H-NMR ((DJDMSO): 8.18 (d. 2 H o to NO,); 7.49 (d, H-C(6)); 7.40 (m, 2 H 

(hi- r, OH). 
To a soln. of 3-chloro-4-(hydroxymethyl)phenyl 2-(4-nitrophenyl)ethyl carbonate (7.45 g, 20 mmol) in ethyl 

~ i n y l  ether (120 ml). mercury(I1) trifluoroacetate (0.68 g) was added and stirred at r.t. for 6 h. The mixture was 
diluted with AcOEt (300 ml) and mixed with sat. NaHCO, soh. (200 ml), the org. phase washed again with 
NaHC'O, (100 ml) and NaCl soln. (100 ml), dried (Na,SO,), and evaporated, and the residue purified by FC 
( 1  S O  g of sihcii gel, toluene). Evaporation and co-evaporation with MeOH gave a syrup: 6.78 g (82%) of 20. 
'11-NMR (C'DCI,): 8.18 (m,  2 H o to NO,); 7.50 ((1, H-C(6)); 7.42 (d ,  2 H m to NO,): 7.20 (d ,  HPC(3)); 7.05 
( d ( / ~  K (.(5)); 6 53 ((id, ' J  = 14.3, 6.8, CH,=CH); 4.78 (s ,  CH,); 4.48 (/, CH,CH,O); 4.30 (dd. ' J  = 2.3, 1 H,  
('112=CH, / r u m  to H);  4.12 (dd. 1 H, CH,=CH, ci.s to H); 3.18 (/, CM,CH,O). 

4.1 3. 2- Clr/oro-4-[( vinylouy ) me/Iiyl]phenyl 2- (4 -  Nirrophenyl) erliyl Carhonutr (2 1). As described in 4.12, start - 
ing from 2-chlorophenol to give first 3-chloro-4-hydroxybenzyl alcohol in 23 % yield. M.p. 125'. UV (MeOH): 
206 (4.12). 219 (3.85). 280 (3.40), 285 (sh, 3.37). 'H-NMR ((DJDMSO): 10.05 (br. s. OH-C,H,); 7.28 
(.\. llLC(2)); 7.08 (d. H-C(6)); 6.90 (d. H-C(5)); 5.12 (br. .F, CH,OH); 4.35 (s, CH,). 

Monomethoxytritylation led to 2-chloro-4-{[(4-methoxytrityl)oxy]methyl}phenol in 89% yield. Reaction 
with (2-(4-nitrophenyl)ethoxycarbonyl-t-methyl-lH-imida~olium chloride gave 2-chloro-4-~[(4-methoxytrityl)- 
oxy]inethyl) phcnyl2-(4-nitrophenyl)ethyl carbonate which was converted by detritylation to 2-chloro-4-(hydroxy- 
inethyl)pheiiyl 2-(4-nitrophenyl)ethyl carbonate in 74% yield. 'H-NMR (CDCI,): 8.29 (d, 2 H (I to NO,); 7.50 

( 1 .  Cfl,C'H,O); 2.35 (br. s ,  CHIOH). 
Reaction with ethyl vinyl ether gave 21 in 75% yield. Colourless oil. TLC (toluene/AcOEt 10: l ) :  R,0.70. 

' I f -NMR ((D,)DMSO): 8.17 (d,2 H o to NO,); 7.46-7.73 (m,  2 H m to NO,. H-C(2)); 7.29- 7.20 

((D6)DMSO): 9.72 ( s ,  OH-C,H3); 7.29 (s, H-C(3)); 6.75 (m, H-C(5). H-C(6)); 5.13 ( I ,  CH,OH); 4.45 

/Ti 10 NO,); 7.17 ( d ,  HPC(3)); 7.05 (d, H-C(5)); 4.74 ( s ,  CH,OH); 4.48 ( I ,  CH,CH,O); 3.14 ( I ,  CIf,CH,O); 1.X8 

( / ) I ,  3 H 171 10 NO,, H-C(2)); 7.35 (d. H-C(6)); 7.31 (d, HPC(5)) ;  4.72 (,Y, CH,); 4.58 ( I ,  CH,CH,O); 3.25 
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(dd, HPC(6)); 7.13 ((1, HPC(5)): 6.53 (dd, ' J  = 14.3, 6.8, CH,=CH); 4.71 (s ,  CH,O); 4.51 ( I ,  CH,CH,O); 4.27 
(dd, ' J  = 2.36, 1 H, CII,=CH, /runs to H); 4.10 (dd. 1 H. CH,=CH, cis to H): 3.15 ( I ,  CH,CH,O). 

4.14. 2-Fluoro-4-[i i~in~. l~~.r?.)merh~l]phen~~l2-i4-Nitroph~n~l)ct l~~~l  Curhonute (22). As described in 4.12 start- 
ing with 2-fluorophenol to give first 3-fluoro-4-hydroxybenzyl alcohol. 10.3 g (36%). M.p. 101 '. UV (MeOH): 202 
(3.75). 222 (3.91), 273 (3.29, 277 (sh, 3.20). 'H-NMR ((D,)DMSO): 9.80 (s, OH-C,H,); 7.05 (s, H-C(2)); 
6.95-6.80 (m, H-C(6), H-C(5)); 5.12 ( I ,  CH,OH); 4.35 (d, CH,). Anal. calc. for C,H,FO, (142.1): C 59.15, 
H 4.96: found: C 59.36, H 4.96. 

Selective monomethoxytritylation led to 2-fluoro-4-{ [(4-methoxytrityl)oxy]rnethyl}phenol as a syrup in 95 % 
yield. The crude product was converted into 2-fluoro-4-{[(4-methoxytrityl)oxy]methyl}phenyl 2-(4-iiitro- 
pheny1)ethyl carbonate and then directly detritylated to give 2-tluoro-4-(hydroxymethyl)phenyl 2-(4-nitro- 
pheny1)ethyl carbonate as an amorphous solid in 76% yield. 'H-NMR (CDCI,): 8.17 (d, 2 H o to NO,): 7.40 
(m, 2 H m to NO,); 7.23-7.10 (m. H-C(3), H-C(5), H-C(6)); 4.66 (s, CH,); 4.49 ( I ,  CH,CH,O): 3.15 
(t, CH,CH,O); 1.83 (br. s, CH,OH). 

The final product 22 resulted from reaction with ethyl vinyl ether as an oil in 87% yield. TLC (toluene/AcOEt 
1O:l): R, 0.72. 'H-NMR ((D,)DMSO): 8.18 (d, 2 H o to NO,); 7.40 (m, 2 H m to NO,); 7.21 -7.06 (m. H-C(2), 

CH,=CH, lrans to H);  4.09 (dd, 1 H, CH,=CH, cis to H); 3.15 ( t ,  CH,CH,O). 
4.1 5 .  2,5-Dichloro-4-[(vinyloxy)methyl/phen.vl2-i4-Nirroph~~nyl)ethyl Curhonutr (23). As described in 4.12 

starting from 2,5-dichlorophenol to give first 2,5-chloro-4-hydroxybenzyl alcohol in 33 % yield. M.p. 144,'. UV 
(MeOH): 206 (4.53); 223 (sh, 3.95), 283 (3.53), 290 (sh, 3.49). 'H-NMR ((D,)DMSO): 10.52 (s,  OH-C,H,); 7.40 

Selective monomethoxytritylation led to 2,5-dichloro-4-{ [(4-methoxytrityl)oxy]methyl}phenol in 88 % yield. 
'H-NMR ((D,)DMSO): 10.68 (br. s, OH-C,H,); 7.48-7.10 (m, 13 H, arom. H, 2 H m to MeO, H-C(6)); 6.90 
(m. H-C(3), 2 H o to MeO); 4.03 (s, CH,); 3.73 (s, MeO). 

Conversion into 2,5-dichloro-4-(hydroxymethyl)phenyl 2-(4-nitrophenyl)ethyl carbonate via 2,5-dichloro-4- 
{ [(4-methoxytrityl)oxy]rnethyl}phenyl 2-(4-nitrophenyl)ethyl carbonate proceeded in 62 % yield. ' H-NM R 
((D,)DMSO): 8.18 (d, 2 H o to NO,); 7.65-7.52 (m, 2 H m to NO,, H-C(3), H-C(6)); 5.63 ( t .  CH,OH); 4.52 
(m. CH,CH,O): 3.15 ( 1 .  CH,CH,O). 

Compound 23 resulted from reaction with ethyl vinyl ether in 84% yield. Colourless crystals. M.p. 48". TLC 
(toluene/AcOEt 10: 1 ) :  R, 0.78. U V  (MeOH): 208 (4.42), 218 (sh, 4.24), 265 (4.05). 'H-NMR (CDCI,): 8.18 (d. 2 H 
o to NO,); 7.57 (s, H-C(6)); 7.41 (d, 2 H m to NO,); 7.21 (s, HPC(3)); 6.55 (dd, ' J  = 14.2, 6.9, CH,=CH); 4.78 
(s. CH,O); 4.53 ( 1 ,  CH,CH,O); 4.33 (dd, ' J  = 2.5, 1 H, CH,=CH, mans to H); 4.13 (dd, 1 H. CH,=CH, cis to 
H); 3.17 ( t ,  CH,CH,O). Anal. calc. for C,,H,,CI,NO, (412.2): C 52.45, H 3.67, N 3.40; found: C 52.07, H 3.73, 
N 3.83. 

4.16. 2,5-Dichloro-4-[ivinyloxy)methyl/phenyl 2,2-Dime1hylpropunoate (24). As described in 4.15 starting 
from 2,5-dichloro-4-{[(4-methoxytrityl)oxy]methyl}phenol (1 2 g, 24.2 mmol) by reaction with pivalic acid anhy- 
dride (13.8 g, 74mmol) in MeCN (150ml) and DMAP (0.8 g) by stirring for 30 min at r.t. The mixture was 
evaporated to 50 ml, diluted with AcOEt (200 ml), and washed with sat. NaHCO, (200 ml) and NaCl soh .  
(200 ml). The org. phase was dried (Na,SO,) and evaporated to yield crude 2,5-dichloro-4-{ [(4-methoxytri- 
tyl)oxy]methyl}phenyl 2,2-dimethylpropanoate which was detritylated to 2,5-dichloro-4-(hydroxymethyl)phenyl 
2.2-dimethylpropanoate in an overall yield of 90%. 'H-NMR (CDCI,): 7.58 (s, H-C(3)); 7.12 (,s, H-C(5)); 4.70 
(s, CH,); 1.38 (s, Me,C). 

Compound 24 resulted from reaction with ethyl vinyl ether in 56% yield. Colourless oil. TLC (toluene/AcOEt 
20:l): R, 0.81 (I,). 'H-NMR (CDCI,): 7.53 (s, H-C(6)); 7.15 (s,  H-C(3)); 6.53 (dd, ' J  = 14.3, 6.86, CH,=CH); 
4.78 (s, CH,O); 4.36, 4.28 (dd, ' J =  2.5. 1 H, CH,=CH, trans to H);  4.13 (dd, 1 H, CH,=CH, cis to H); 1.38 

4.17. 2-Phenylethyl Vinyl Ether (25).  Distillation; b.p. 26"/0.003 Torr. Yield 70%. TLC (CCI,): R, 0.54 (I,). 
'H-NMR (CDCI,): 7.32-7.17 (m, 5 arom. H); 6.43 (dd, CH,=CH); 4.14 (dd. 1 H, CH,=CH, / r u m  to H); 3.96 
(dd, 1 H, CH,=CH, ei.7 to H);  3.85 ( t ,  CH,CH,O); 2.93 ( t ,  CH,CH,O). Anal. calc. for C,,H,,O (148.2): C 77.03, 
H 7.83; found: C 77.92, H 7.88. 

4.18. 2-/4-Meihox~phenyl)eth,vl Vinyl Ether (26). Distillation; b.p. 54'/0.003 Torr. Yield 56%. TLC (CCl,/ 

CH,=CH, /runs to H): 4.00 (dd, 1 H, CH,=CH, cis to H): 3.85 ( I ,  CH,CH,O); 2.91 ( I .  CH,CH,O). Anal. calc. 
for C,,H,,O, (178.2): C 74.12, H 7.91; found: C 73.50, H 7.80. 

4.19. 2-/4-Nitrophenyl)ethyI Vinyl Ether (27) [41]. Crystallization. Yield 56%. M.p. 49'. TLC (CCI,/Et,O 

H-C(5), H-C(6)); 6.52 (dd, = 14.35, 6.7, CH,=CH); 4.72 ( s ,  CH,O); 4.50 ( I ,  CH,CH,O); 4.26 (dd, 1 H, 

(s. HPC(6)); 6.95 (s, HPC(3)); 5.31 ( I ,  CH,OH); 4.44 (d, CH,). 

(s, Me,C). 

EtzO): Rr0.75 ( I 2 ) .  'H-NMR (CDCIJ: 7.15 (d, 2 H,,); 6.84 (d, 2 H,,,); 6.47 (dd, CH,=CH); 4.18 (dd, 1 H, 

1 O : l ) :  Rf0.75. 'H-NMR (CDCI,): 8.14 (d. 2 Hm); 7.39 (d, 2 HJ; 6.41 (dd, CH,=CH); 4.16 (dd, 1 H, CH,=CH, 
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/ r u m  to H);  4.00 (tld 1 H, CH,=CH, cis to H);  3.90 (1. CH,CH,O): 3.05 ( t ,  CH,CH,O). Anal. calc. for 
C,,,HI,NO,(193.2):C62.16, H5 .73 .N7 .24 ; found :C62 .01 ,H5 .61 ,N7 .43 .  

4.20. 2-12.4-Dinilr[,pken?.l/e,//i~,/ Vinj.l E/hrr (28). Yield 89 'A,. Yellowish oil. TLC (toluene/AcOEt 10: I ) :  

CII,=CH); 4.20 (dd, ' J  = 2.31. 1 H, CH,=CH, t r a m  to H); 4.05 (dd, 3 H, CII,=CH (cis to H), CH,CN,O); 3.38 
( I ,  CH2CH,0) .  

4.21. 2 - 1 4 - N i t r o p h ~ ~ n ! ~ l / t ~ / / i ~ ~ /  i Vir?~~los?~Jace/cr/e (29). From 2-(4-nitrophenyl)ethyl hydroxyacetate in 6 %  
yield. Colourless oil. TLC (toluene): R,0.74. 'H-NMR (CDCI,): 8.17 (dd, 2 H,,,); 7.38 (dd. 2 HJ; 6.45 

r v r m  to H); 4.1 1-4.07 (m, 1 H, CH,=CH, cis to H);  3.07 ( f ,  CH,CH,O). 

R, 0.88. 'H-NMR (CDCI,): 8.77 (d H-C(3)); 8.37 (dd, H-C(5)); 7.64 (d ,  H-C(6)); 6.40 (tid, ' J  = 14.35, 7.00. 

(< Id . , /=  14.2, 7.0, CH,=CH); 4.43 (/, CH,CH,O); 4.29 (s .  OCH,CO); 4.17, 4.11 (dd. * J =  2.9, 1 H, CI/,=CH, 

4.22. Rutyl / Vinylo.~yJuc,c,rutr. (30). From butyl hydroxyacetate in 15% yield. Colourless oil. TLC (toluene): 
R, 0.93 (I,). 'H-NMR (CDCI,): 6.48 (dd, ' J  = 14.3, 6.84, CH,=CH);  4.28 (.s, OCH,CO); 4.24-4.08 
(171, CH,CH,O, CH,=CH); 1.62 (q. CH,CH,O); 1.37 (q ,  MeCH,); 0.81 ( f ,  MeCH,). 

4.23. Ethyl 3-( Vinylo.v?./hutanoarr (31). From rac-ethyl 3-hydroxybutanoate, the racemic mixture was ob- 
tained by distillation; b.p. 62 '/24 Torr. Yield 36%. Colourless oil. TLC (toluene/AcOEt 1 :2): R, 0.56 (I,). 

li-C(3)); 4.11 ( q ,  MeCH,O); 4.00 (dd, 1 H. CH,=CH,  ci.7 to H);  2.64, 2.38 (dd, 2 H-C(2)); 1.25 (m. Me(4), 
McCH,O). Anal. calc. for C,H,,O, (142.2): C 60.73, H 8.92; found: C 60.43, H 8.94. 

4.24. Efhj.l3-( Vinylo.O,Ipropanou/(, (32). From ethyl 3-hydroxypropanoate [42] Distillation; b.p. 71-/16 Torr. 
Yield 64%. n,," = 1.4132. TLC (toluene): R,0.29. 'H-NMR (CDCI,): 6.45 (dd, CH,=CH); 4.24 (d, 1 H, 
C'II,=CH, /runs to H); 4.17 (q ,  2 H-C(3)); 4.03 (dd, I H, CH,=CH. cis to H); 3.97 (q ,  MeCH,O); 2.67 
( 1 .  2 H-C(2)); 1.27 (1,  MrCH,O). 

4.25. N-Mr/ l7~~/ -3- (~ i / i~~lr~r?; lpro /~cmun7i~/~~ (33). Compound 32 ( I  .5 g, 10 mmol) was treated with 47% 
MeNH,,'EtOH (30 ml) in T H F  (30 ml) for 24 h at r.t. The mixture was evaporated and the residue purified by F C  
(2Og of silica gel, toluene/AcOEt 1:0, 9.1, 7:3, 6:4, 1 : l .  100ml each). Evaporation and co-evaporation with 
McOH and CH,CI, gave a solid foam: 0.88 g (66%). TLC (toluene/AcOEt 1 :4): R, 0.30 (1,). 'H-NMR (CDCI,): 
6.44 (dd ,  CH,=CH);  6.01 (.s, NH);  4.23 (dd, 1 H,  CH,=CH, trans to H);  4.05 (tl l ,  1 H,  CH,=CH, cis to H);  3.97 
( 1 .  2 IlLC(3)); 2.86 (d ,  Me); 2.55 (1, 2 H-C(2)). Anal. calc. for C,H,,NO, (126.1): C 55.80, H 8.59, N 10.85; 
I'ound: C 55.88, H 8.62, N 11.00. 

4.26. N-Met/iyl-N-/2- f ~ ~ i ~ ~ y l o . i - j ~ ~ e t / ~ y / ~ u c ~ ~ ~ ~ i ~ ~ ~ i r / ~ ~  (34). From N-(2-hydroxyethyl)-N-methylacetamide. Distil- 
lation; b.p. 68' 10.04 Torr. Yield 58%. TLC (CHCI,/MeOH 10: l ) :  R, 0.73 (I,). Colourless oil. 'H-NMR (CDCI,): 
6.45 (tlrl, CH,=CH); 4.22 (dd, 1 H, CH,=CH. trui7.s to H); 4.03 (dd, 1 H, CH,=CH. ci.s to H);  3.85 (m,  CH,O); 
3 . 6 3 ( t ~ .  CH2N);3.0Y,2.96(2.s. MeN);2.14,2.09(2~, MeCO).Anal.calc.forC,Hl,N0,(143.18):C 58.72, H 9.15, 
N 9.78; found: C 58.41, H 9.15, N 10.00. 

'H-NMR (CDCI,): 6.25 (dd, ' J  = 14.2, 6.6. CH,=CH); 4.40- 4.23 (m, ' J  = 1.69, 2 H, CH,=CH (trt1n.Y to H). 

4.27. 2-C/1/0rOc~/hj'/ Vinyl Ethrr (35). From Fluku (No. 23075), Buchs, Switzerland. 
4.2X. 3-1 Vin!,lo.~ylpropunoii/ril~, (36) [43]. Distillation; b.p. 28"/0.028 Torr. Yield 20%. n r  = 1.430 [43]: 

1.4335). Colourless oil. TLC (pentaneIAcOEt 10: I ) :  R, 0.21 (I,). 'H-NMR (CDCI,): 6.45 (dd. ' J  = 14.35, 6.89, 
C.H2=C//); 4.23 (dd. ' J  = 2.56, 1 H, CH,=CH, t ram to H);  4.12 (dd, 1 H, CH,=CH, cis to H);  3.91 
( 1 .  2 I I  -C(3 ) ) ;  2.72 (dd, 2 H-C(2)). 

4.29. 2-Nitroc.rh~~l Vitiyl Ether (37). Distillation; b.p. 35 '10.035 Torr. Yield 18%). n? = 1.4448. Yellow oil. 
TLC' (hcxane,,AcOEt l0 : l ) :  R,0.34 (I,). 'H-NMR (CDCI,): 6.55 (dd, ' J  = 14.3, 6.7. CH,=CH);  4.64 
(/. OCH,CI/,NO,); 4.28-4.21 (m. 3 H, CH,=CH ([runs to H), OCH,CH,NO,); 4.12 (dd, 1 H, CII,=CH, cis to 
F l )  Anal. calc. for C,H,NO, (117.1): C41.03. H 6.03, N 11.96; found: C 40.95, H 6.03, N 12.00. 

4.30. -'-1Math~,/.su/fhn~.lirth?.l Vinyl Ether (38). Yield 31 %. Colourless crystals (toluene/hexane 1 : I ) .  M.p. 
29 . TLC (toluene): R, 0.87 ( I 2 ) .  'H-NMR ((D),DMSO): 6.52 (dd, 3J = 14.25. 6.8,  CH,=CII); 4.28 
( t l t l ,  = 2 10, 1 H, CH,=CH, [runs to H) ;  4.09-3.99 (m, 3 H, CH,=CH (cis to H), OCH,CH,SO,); 3.48 
(/.OC'H,Cff,SO,); 2.96 (s, MeSO,). Anal. calc. for C,H,,O,S (150.2): C 39.99, H 6.71; found: C 40.05, H 6.69. 

4.31. 2-/Phen?.///7ioie/hy/ Vin1.l Ether (39). Distillation: b.p. 78-79'/0.0025 mbar. Yield 48%. TLC (toluene/ 
AcOEt 1 : I ) .  R,0.87. UV (MeOH): 204 (sh, 4.21), 253 (3.88). 'H-NMR (CDCI,): 7.42-7.18 (m, 5 arom. H); 6.43 
(dd. ' J  = 14 3,6.8, CH,=CI/); 4.15 (tki. ' J  = 2.2, 1 H, CH,=CH, [runs to H); 3.99 (dd, 1 H, CH,=CH, ( . i s  to H) ;  
3.84 ( / .  OC'H,CH,S); 3.16 ( I ,  OCH,CH,S). Anal. calc. for C,,H,,OS (180.3): C66.63, H 6.70; found: C 66.81, 
H 6.77. 

4.32. 2 - l f / i r ~ n y l . s u / f b n ? ; / / ~ ~ ~ ~ ~ ~ /  Vinyl Ether (40). Compound 39 (9.9 g, 55 mmol) was dissolved in EtOH (60 ml) 
and H,O (10 ml), then NaWO, . 2 H,O (0.2 g) and 30% H,O, soln. (1 1.5 ml) were added. The mixture was heated 
to 60 for 3 h with stirring. The excess of H,O, was destroyed with Na,SO, soln. and the mixture extracted with 
AcOF.1 (4  x 100 ml). The org. phase was dried (Na,SO,) and evaporated and the residue purified by FC (60 g of 
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silica gel, toluene). Evaporation and co-evaporation with MeOH and CH,C12 gave 5.6 g (48%). Colourless oil. 
TLC (tolueneiAcOEt 3 : l ) :  R, 0.70 ( I 2 ) .  ‘H-NMR (CDCI,): 7.95-7.83 (m,  H-C(2). H-C(6)); 7 68-7.48 
(m,  H-C(3), H-C(4), H-C(5)): 6.24 (dd, ‘ J  = 14.30, 6.88. 1 H, CH,=CH): 4.12-3.93 (m, 4 H. CH2=CH 
OCH,CH,SO,); 3.48 (1, OCH2CH2S02).  

4.33. 2-Phthalimidoethyl Vinyl Erher (41). Yield 72%. Colourless crystals. M.p. 114’. TLC (toluene/AcOEt 
10:l): R,0.78. UV (MeOH): 205 (sh. 4.42), 217 (4.61). 238 (sh, 4.19), 230 (sh, 4.00), 292 (3.29). ‘H-NMR 

(dd, 2J = 1.7, 1 H, CH2=CH,  trans to H); 3.99-3.85 (m,  5 H, CH,=CH (cis to H), CH2CH,) Anal. calc. for 
C,,H,,NO, (217.2): C66.35, H5.10, N6.45; found: C66.32, H5.14,  N6.42. 

5. Acetalizalion l o  43-83. 5.1. General Procedure. The 3’5’-0-( 1,1,3,3-tetrdisopropy~disi~oxan-1,3-diyl)- 
uridine (42; 3 . 5  g, 7.2 mmol) was co-evaporated with anh. toluene (2 x 50 ml). The colourless foam was dissolved 
in anh. toluene (100 ml) and treated with the corresponding vinyl ether (1.1 -1.5 equiv.) in anh. toluene (50 ml). 
Then anh. camphersulfonic acid or TsOH (50-100 mg) was added and the mixture stirred for 4- 6 h at 20” (TLC 
control). After dilution with AcOEt (300ml), the reaction was quenched by washing with 0 . 2 5 ~  NaHCO, 
(2 x 300 ml) and sat. NaCl s o h .  (300 ml). The org. phase was dried (Na2S0,) and evaporated. The crude product 
was purified by FC (silica gel, toluene/AcOEt). The resulting oil was co-evaporated with MeOH (2 x 20 ml) and 
CH2C12 (2 x 20 ml) and the resulting solid foam dried in a desiccator under high vacuum. 

5.2. 7-0- ( I-Phhenoxyethyl) -3’30- (1, l,3,3-l~lrai.sopropyIdi.tilo.uan- t ,3-diyl) uridine (43). According to 5. t . 
Yield 74%. Colourless foam. TLC (toluene/AcOEt 1 : 1) :  R, 0.59. UV (MeOH): 262 (4.02). 205 (4.02). ‘H-NMR 
(CDCI,): 8.28 (s, H-N(3)); 7.79 (s, H-C(6)); 7.21-6.94 (m,  Ph); 5.75-5.59 (m,  H-C(5), H-C(1’)); 4.34-3.91 
(m,  H-C(2), H-C(3’), H-C(4), 2 H-C(5‘), MeCH(O),); 1.53 (d, MeCH(O),); 1.08-0.82 (m, 4 Me,CH). Anal. 
calc. for C,,H,,N,O,Si, (606.9): C 57.39, H 7.64, N 4.61 ; found: C 57.75, H 8.02, N 4.45. 

5.3. ~-0-[t-i4-Methoxyp/ienoxy)ethyl]-3’,5‘-0-il , t ,3,3-rc~trai.~opropyldi.~il~xan~-t,3-di~l)uridin~ (44). Ac- 
cording to 5.1. Yield 89%. Colourless foam. TLC (toluene/AcOEt 1 : 1): R, 0.55. UV (MeOH): 263 (4.02). 208 

(m. H-C(l‘), H-C(5), MeCH(O),); 4.34-3.90(m, H-C(2‘), H-C(3‘), H-C(4), 2 H-C(5’)); 3.73 (s ,  MeO): 1.46 
(2d, MeCH(O),); 1.07-0.86 (m, 4 Me2CH). Anal. calc. for C,,H,,N,O,Si, (636.9): C 57.57, H 7.59, N 4.39; 
found: C 57.19, H 7.76, N 4.21. 

5.4. 2’-0-[1- i2-C/i/oropheno.uy)(,l/iyl]-3’,5’-0- i 1,1,3,3-l~lroi.sopropyldi.~i/o.uane- 1.3-diyl) uridinv (45). Accord- 
ing to 5.1.  Yield 74%. Colourless foam. TLC (toluene/AcOEt 1 : 1 : R, 0.59. UV (MeOH): 262 (4.02), 208 (4.20). 

H-C(5)); 5.34-3.91 (m,  MeCH(O),, H-C(2‘), H-C(3’), H-C(4), 2 H-C(5’)); 1.53 ((1, MeCH(O),); 1.08 -0.82 
(m.  4 Me,CH). Anal. calc. for C,9H,,N20,Si2 (606.9): C 57.39, H 7.64, N 4.61 ; found: C 57.75, H 8.02, N 4.45. 

5 . 5 .  2’-0-~1-~~en:~~loxy)e~hy1]-3’,S-O-( t.t,3,3-tetraisopropyldi.,iloxane-t,3-di~~l)uri~iine (46). According to 
5.t .  Yield 89%. Colourless foam. TLC (toluene1AcOEt 1 : 1) :  R, 0.60.0.66. UV (MeOH): 203 (4.56). 230 (sh, 3.98), 
262 (4.01). ‘H-NMR (CDCI,): 8.84 (br. s, H-N(3)); 7.93 (d, H-C(6)); 7.42-7.22 (m, Ph): 5.83, 5.72 
(2s, H-C(I‘)); 5.68 (d, H-C(5)); 5.14 (q ,  MeCH(O),); 4.96-4.58 (m,  PhCH,); 4.32-3.93 (m. H-C(2‘), H-C(3’), 
H-C(4), 2 H-C(5’)); 1.48 (2d. MeCH(O),); 1.16-0.84 (m, 4 Me,CH). Anal. calc. for C,,H,8N20,Si, (620.89): 
C58 .03 ,H7 .79 ,N4 .51 ; found :  C58.50, H7.93,N4.30.  

5.6. 2’-O-[t- 14-Metho.u~~hcnz~loxy)er/~yl]-3’,S-O-( 1 ,  t ,3,3-terraisopropyldidisiloxane- t ,3-diyl)uridine (47). Ac- 
cording to 5 . t .  Yield 78%. Colourless foam. TLC (toluene/AcOEt 1 : 1): R,  0.50, 0.54. UV (MeOH): 202 (4.38), 
225 (sh, 4.18), 264 (4.06). ‘H-NMR (CDCI,): 9.00 (br. s .  H-N(3)): 7.95 (2d, H-C(6)); 7.40-7.20 (m,  2 HJ ;  6.85 
(2d, 2 H,,,); 5.83, 5.71 (2s, H-C(l’)); 5.68 (d, H-C(5)); 5.09 (2q, MeCH(O),); 4.91 -4.44 (m,  ArCH,); 4.32-3.91 
(m,  H-C(2’), H-C(3’), H-C(4). 2 H-C(S)); 1.47 (d, MeCH(O),); 1.18-0.88 (m, 4 Me,CH). Anal. calc. for 
C,,H,,N,O,Si, (650.9): C 57.20, H 7.74, N 4.30; found: C 57.01, H 7.79, N 4.17. 

5.7. 2’-0-[t-(3,4-Dimelhoxyhenz~loxy)e~h~~l]-3’,S-O-~t,t,3,3-te~rai.sopropyldisiloxane-t ,3-diyl)uridine (48). 
According to 5.1. Yield 72%. Colourless foam. TLC (toluene/AcOEt 1 : l ) :  R, 0.36,0.33. UV (MeOH): 203 (4.56), 
230 (sh, 3.96), 265 (4.03). ‘H-NMR (CDCI,): 9.42-8.81 (br. s ,  H-N(3)); 7.92 (d, H-C(6)); 6.97-6.74 
(m.  3 arom. H); 5.76 (m.  H-C(l’)); 5.67 (d, H-C(5)); 5.09 (2q, MeCH(O),); 4.92-4.41 (m,  ArCH,); 4.30-4.08 
(m,  H-C(2), H-C(3‘), H-C(4)); 4.01 -3.78 (m. 2 H-C(5‘), 2 MeO); 1.44 ( 2 4  MeCH(O),); 1.15-0.86 
(m,  4 Me,CH). Anal. calc. for C,,H,,N,O,,Si, (680.9): C 56.44, H 7.70, N 4.1 1 ;  found: C 56.49, H 7.77, N 3.91. 

5.8. 2 ’ - O - [ t - / 2 , 6 - D i c h l o r o b e n z y l o x y ) e ~ h y l / - 3 ’ e  (49). 
According to 5.1. Yield 89%. Colourless foam. TLC (toluene/AcOEt 1 : l ) :  R ,  0.59. UV (MeOH): 203 (4.56). 230 
(sh, 3.98) 262 (4.04), 278 (3.94). ‘H-NMR (CDCI,): 9.75, 9.45 (br. s, H-N(3)); 7.90 (d, H-C(6)); 7.33-7.11 
(m, 3 arom. H); 5.80 (m.  H-C(I‘)); 5.69 (m,  H-C(5)); 5.20-4.74 (m,  MeCH(O),, ArCH,); 4.36-3.93 
(m, H-C(2‘), H-C(3’), H-C(4), 2 H-C(5‘)): 1.47 (d, MeCH(O),); 1.16-0.84 (m.  4 Me,CH). Anal. calc. for 
C,,H,,CI,N,O,Si, (689.8): C 52.24, H 6.72, N 4.06; found: C 52.16, H 6.91, N 4.27. 

(CDCI,): 7.84-7.80 (m. 2 H o to CO); 7.72-7.67 (m, 2 H m to CO); 6.39 ((Id, = 14.4, 6.9, CH,=CH);  4.14 

(4.15). ‘H-NMR (CDCI,): 9.21 (s, H-N(3)); 7.73 (d, H-C(6)); 7.13-6.71 (m,  2 H , ,  2 HJ;  5.78-5.55 

‘H-NMR (CDCI,): 8.28 (s. H-N(3)); 7.79 (s, H-C(6)); 7.21-6.94 (M, 2 H,. 2 HJ;  5.75-5.59 (m,  H-C(l’), 
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5.9. 2-0-1 i-(3.5-Dichlorobenzylo.~y)e1liy1]-3~5'-0-( i, i,3,3-1e1ruisopropyldisilo.~une-l Jdiyl)  uridine (50). 
According to 5.1. Yield 93%. Colourless foam. TLC (toluene/AcOEt 1 : 1) :  R, 0.57. 'H-NMR ((D),DMSO): 11.41 
(s, H-N(3)); 7.67 (d, H-C(6)); 7.50-7.21 (m, 3 arom. H); 5.63 (s, H-C(1')); 5.51 (d, H-C(5)); 5.07 
(4,  MeCH(O),); 4.79, 4.58 (d. ArCH,); 4.45, 4.33 (d, H-C(2')); 4.27-4.16 (m, H-C(3'). H-C(4)); 4.09-3.91 
(m. 2 H-C(5')); 1.40, 1.34 (d, MeCH(O),); 1.06-0.96 (m, 4 Me,CH). 

5.10. T-O-{i-[4-( E/ho.~yrurhonyl)henzylo.~y]e1hy1~-3',S-O- (1 ,I ,3,3-1e1rui.~opropyl~li.silo.~une-l,3-~liyl)uri~linr 
(51). According to 5.1. Yield 79%. Colourless foam. TLC (toluene/AcOEt 1 : 1): R, 0.44. 0.51. UV (MeOH): 258 

5.66 (d, H-C(l')); 5.51 (4 H-C(5)); 5.10 (m, MeCH(O),); 4.7-3.9 (m, ArCH,, MeCIf,O, H-C(2'). H-C(3'). 
H-C(4), 2 H-C(S)); 1.41 (m, MeCH(O),); 1.31 (1,  MeCH,O); 1.10-0.9 (m, 4 Me,CH). Anal. calc. for 
C,,H,,N,O,,Si, (692.9): C 57.29, H 7.43, N 4.05; found: C 57.01, H 7.60. N 4.08. 

5.1 1. 2'-O-[l-~4-Nirrohenzyloxy)e1h~~1]-3'.5-0-( i,1,3,3-1e1ruisopropyl~lisilo.uane-/,3-di~~l)ur~~line (52). Ac- 
cording to 5.1. Yield 92%. Colourless needles (470 mg in 11 ml of MeOH/H,O 10:l). M.p. 111 . TLC (toluene/ 
AcOEt 1 :2): R, 0.65, 0.72. UV (MeOH): 211 (4.29), 265 (4.26). 'H-NMR (CDCI,): diastereoisomer 1 ( R ,  0.72): 
10.17 (br. s, H-N(3)); 8.15 (d, 2 Hm); 7.88 (d? H-C(6)); 7.51 (d. 2 HJ; 5.76 (s ,  H-C(1')); 5.65 (d, H-C(5)); 5.12 
(q, MeCH(O),); 4.91-4.72 (d, ArCH,); 4.26-3.91 (m, H-C(2), H-C(3'), H-C(4). 2 H-C(5')); 1.42 
((1, MeCH(O),); 1.12-0.82 (m, 4 Me,CH); diastereoisomer 2 ( R ,  0.65): 9.30 (br. s ,  H-N(3)); 8.16 (d,2 HJ; 7.94 
(d  H-C(6)); 7.46 (d, 2 HJ;  5.69 (.s, H-C(l')); 5.67 (dd  H-C(5)); 5.21 (4,  MeCH(O),); 4.98, 4.68 (d, ArCH,); 
4.30&3.88 (m. H-C(2'), H-C(3'). H-C(4), 2 H-C(5')); 1.50 (d, MeCH(O),); 1.15-0.80 (in. 4 Me,CH). Anal. 
calc. forC,,H,,N3O,,Si,(665.9):C54.11,H7.11,N6.31;found:C53.71, H7.04,N5.99.  

5.12. 2-0-1 1- (2-Ni1rohmzylo.u.v)e1l1y1/-3',5'-0-~ 1 .I ,3,3-1e1rui.sopropy/~li.~ilo.~~ne-/ ,3-di~$)  uridine (53). Ac- 
cording to 5.1. Yield 88%. Colourless foam (light sensitive!). TLC (tolueneiAcOEt 1 :2): R, 0.68 and 0.74. UV 
(MeOH): 206 (4.19). 260 (4.16). 'H-NMR (CDCI,): 8.48, 8.29 (2br. s ,  H-N(3)); 8.11 ((1, H-C(3)(Ar)); 7.90 
( d .  H-C(6)); 7.84 ( I ,  H-C(6), H-C(6)(Ar)); 7.60 (m. H-C(S)(Ar)); 7.39 (m, H-C(4)(Ar)); 5.76, 5.68 
(23, H-C(l')); 5.64 (m. H-C(5)); 5.32-4.97 (m. MeCH(O),, ArCH,); 4.26-3.88 (m, H-C(2'), H-C(3'), 
H-C(4), 2 H-C(5')); 1.51 (d, MeCH(O),); 1.14-0.84 (m. 4 Me,CH). Anal. calc. for C,,H,,N30,,Si, (665.9): 
C54.11,H7.11,N6.31;found:C54.OO,H7.08,N6.18. 

5.13. 2-0-1 1-(2 ,4-DinrIrohenzy lo .~y)~~i l~y1~-3 ,5 ' -0-~  1,l ,3,3-t~trui~opropylli i .~il~.~ane-1,3-~li~~I) uridinr (54). Ac- 
cording to 5.i. TLC (toluene/AcOEt 1 :2): R, 0.62, 0.65. Not isolated. 

5.14. ~ - 0 - ~ 1 - { 4 - ~ 2 - ( 4 - N i 1 r o p h e n l . l l u r b ~ ~ n y l ~ ~ . ~ y ] h ~ n z y l ~ . ~ ~ ~ ~ c 1 h y l ) - 3 ' , S - O - ( 1 . 1 , 3 , 3 - 1 e r ~ a i . s o p r o p ~ ~ l ~ l i -  
.silfI\-~/n[,-1,3-~liyl~z~ridinc (55). According to 5.i. Yield 88%. Colourless foam. TLC (tolueneiAcOEt 1 :3) :  R, 0.82, 
0.84. UV (MeOH): 204 (4.49), 214 (sh, 4.19), 264 (4.30). 'H-NMR (CDCI,): 8.42 (br. s. H-N3)); 8.18 (d, 2 H o 

(2 .L H-C(l')); 5.65 (dd, H-C(5)); 5.13 (m, MeCH(O),); 4.93-4.52 (m, ArCH,); 4.49 ( I ,  CH,CH,O); 4.30-3.91 
(n7. H-C(2'), H-C(3'), H-C(4), 2 H-C(5')); 3.15 (1. CH,CH,O); 1.4511.48 (d, MeCH(O),); 1.15-0.90 
(117.4 Me,CH). Anal. calc. for C,,H,,N,O, ,Si2 (830.05): C 56.43, H 6.68. N 5.06; found: C 56.32, H 6.71. N 5.04. 

5.15 2'-0-1l-{2-Chloro-4-[2-(4-ni1rophenyl)e1ho.~yc~rb~~nylo,~~~]ben~yl~1.~y~e1li~l)-3,S-O-(l.1.3,3-1e1rui.so- 
/J~(I/J~'l~li .Stlo.rtr, lr-~,3-~~i?'l~uridine (57). According to 5 .1 .  Yield 78%. Colourless foam. TLC (toluene/AcOEt 1 : 1): 
R, 0.65. 0.69. U V  (MeOH): 202 (4.56), 212 (sh. 4.44), 265 (4.29). 'H-NMR (CDCI,): 8.42 (br. s, H-N(3)); 8.18 
((1. 2 H o to NO,); 7.88 (d, H-C(6)); 7.53 (m. H-C(3)(Ar)); 7.40 (d, 2 H m to NO,); 7.17 (m. H-C(S)(Ar)); 7.00 
( t ? t .  F-C(6)(Ar)); 5.78.5.68 (2.7, H-C(l')); 5.64 (dd, H-C(5)); 5.23 (m, MeCH(O),);4.93-4.59 (m. ArCM,); 4.48 

((1. MeCH(O),); 1.18-0.88 ( m ,  4 Me,CH). Anal. calc. for C3,H,,CIN,0,,Si2 (864.5): C 54.19, H 6.30, N 4.86: 
found: C 54.13, H 6.44, N 4.82. 

5.1 6. 2'-0-[ 1- i2-Chloro-4-hy~lrou).henzyIo.~~~) eIhyl/-3',5'-0- ( i, i ,3.3- rerruisopropyldisiloucme- 1,3-diyI) uridinc. 
(58). A soh .  of 57 (0.346 g, 0.4 mmol) in 0 . 1 ~  DBU (l,X-diazabicycIo[5.4.0]undec-7-ene) in MeCN (10 ml) was 
stirred at r.t.  for 4 h. The mixture was diluted with AcOEt (100 ml), the soln. washed with sat. NaHCO, (2 x 50 ml) 
and NaCl soln. (50 ml), dried (Na,SO,) and evaporated, and the oil purified by FC (silica gel (10 g), toluene! 
AcOEl50:O. 90: 10,70:30,50: 50 ml). Evaporation and co-evaporation with MeOH and CH,CI, gave a solid foam 
(0.239 g. 89%). TLC (toluene/AcOEt 1 : l ) :  R, 0.23 and 0.25. UV (MeOH): 204 (4.59, 225 (sh, 3.92), 265 (4.04). 
'H-NMR (CDCI,): 8.86 (br. s ,  H-N(3)); 7.84 ((1, H-C(6)); 7.31 (dd, H-C(6)(Ar)); 6.81 (dd, H-C(3)(Ar)); 6.68 
((1, t{-C(S)(Ar)); 6.6 (br. .F, OH-C,H,); 5.78, 5.70 (23, H-C(1')); 5.64 (cld, H-C(5)); 5.17 (4,  MeCH(O),); 
4.88-3.97 (m, ArCH,, H-C(2'). H-C(3'), H-C(4), 2 H-C(5')); 1.46(d, MeCH(O),); 1.15-0.82 (m, 4 Me,CH). 
Anal. calc. for C,oH,,CIN209Si, (671.3): C 53.67, H 7.06, N 4.17; found: C 53.48, H 7.06. N 4.34. 

2'-0- ( 1  -{3-Chloro-4-[2- (4-nitrophenyl) e tho.u~curhonylo~~y]benzylo.~~~rlhyl)  - 3  ,S-O- ( i , I  ,3,3-rerrui.so- 
/~ro/?~'lfli.silo\-~~ne-i,3-~liyl~urirline (59). According to 5.1.  Yield 86%. Colourless foam. TLC (toluene/AcOEt 1 : 1) :  

(4.02), 237 (4.36). 'H-NMR ((D),DMSO): 11.46 (s, H-N(3)); 7.94 (d, 2 Hm); 7.68 (d, H-C(6)); 7.44 ((I, 2 Ha); 

to NO,); 7.92 ((1, H-C(6)); 7.46-7.28 (m, 2 H M to NO,, 2 H o to OCO); 7.06 (cI, 2 H PZ to OCO); 5.80, 5.70 

( I .  CH,CH,O); 4.30-3.91 (m, H-C(2'), H-C(3'), H-C(4), 2 H-C(5')); 3.14 ( I .  C H  2 2  CH 0);  1.49 

5.1 7. 
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R, 0.56. 0.58. UV (MeOH): 202 (4.48), 212 (sh, 4.39), 264 (4.28). ‘H-NMR (CDCI,): 8.85 (br. S ,  H-N(3)); 8.18 
(d. 2 H o to NO,); 7.90 ((1. H-C(6)); 7.50- 7.08 (m, 2 H m to NO,. H-C(2)(Ar), H-C(S)(Ar), H-C(6)(Ar)); 
5.78, 5.69 (2.7. H-C(l‘)); 5.67 (dd, H-C(5)); 5.16 (m,  MeCH(O),); 4.90 -4.53 (nt, ArCH,); 4.51 ( 1 .  CH,CH,O); 

0.88 (m,  4 Me,CH); Anal. calc. for C3,HS4CIN3Ol3Si2 (864.5): C 54.19, H 6.30, N 4.86; found: C 54.14, H 6.39, 
N 4.88. 

5.1 8. 2-0-~1-13-Chl0r~-4-hydr~.~.vhenzyl~.~y)r1~~yl]-3’,S-O-( 1,f,3,3-1etrciisopr1~pyldi.~il~~.~u~ii~-1,3-diyl)urIdine 
(60). Analogous to 5.16. Yield 96%. Colourless foam. TLC (toluene/AcOEt 1 : l ) :  R, 0.22,0.24. UV (MeOH): 204 
(4.5% 221 (sh. 3.98), 265 (4.05). ‘H-NMR (CDCI,): 8.63 (br. s ,  H-N(3)); 7.90 ((1, H-C(6)); 7.34 
(dd, H-C(2)(Ar)); 7.13 (dd, H-C(6)(Ar)); 6.94(d, H-C(S)(Ar)); 5.80, 5.70 (2s, H-C(1‘)); 5.68 (d, H-C(5)); 5.58 
(br. s, OH-C,H,); 5.08 (m,  MeCH(O),); 4.83 4.44 (y. ArCH,); 4.30-3.87 (m. H-C(2’), H-C(3’), H-C(4), 
2 H-C(5’)); 1.44, 1.46 (d, MeCH(O),); 1.15 -0.82 (m,  4 Me,CH). Anal. calc. for C,,H,,CIN,O,Si, (671.3): 
C53.67,H7.06,N4.17;found:  C53.56,H7.05, N4.13. 

5.19. 2’-0-I l -~3-Fluoro-4-[2-(4-ni trophenyl)~lho.~)~c.urh~~nylo.~y]hen~~~lo.~y}r1h~l)-~,S~-O-~l , l ,3 ,3-1etrui .~o-  
prop.vldisiloxane-1,3-di?‘l)uridine (61). According to 5.1. Yield 77%. Colourless foam. TLC (toluene/AcOEt 1 : I ) :  
R,  0.60, 0.65. UV (MeOH): 205 (4.37), 265 (4.33). ‘H-NMR (CDCI,): 8.83 (br. s, H-N(3)); 8.19 (m,  2 H o to 
NO,); 7.93, 7.84 (2d, H-C(6)); 7.48-7.29 (m. 2 H m to NO,); 7.18-6.87 (m,  H-C(2)(Ar), H-C(S)(Ar), 
H-C(6)(Ar)); 5.78, 5.68 (2% H-C(l’)); 5.68-5.59 (m,  H-C(5)); 5.14 (m,  MeCH(O),); 4.78-4.46 (m.  
ArCH,, CH,CH,O); 4.29-3.41 (m,  H-C(2), H-C(3’), H-C(4), 2 H-C(5’)); 3.14 (I, CH,CH,O); 1.49 
(‘I,, MeCH(O),). Anal. calc. for C,,H,,FN,O,,Si, (848.0): C 55.24, H 6.42, N 4.96; found: C 55.06, H 6.48, 
N 5.07. 

5.20. 2’-0-/ 1 - (3- Fluoro-4-h~drouyhr.nz?.lo.c?.i rth)dj-3’,5’-0- I 1,1,3,3-1errui.soprop~~ldi.~ilo.~une- 1 ,3-diyl) uridinr 
(62). Analogous to 5.16. Yield 96%. Colourless foam. TLC (toluene/AcOEt 1 : l ) :  R, 0.21,0.23. UV (MeOH): 208 
(4.1% 217 (sh, 4.11), 262 (4.05). ‘H-NMR (CDCI,): 8.43 (br. s, H-N(3)); 7.92 (2d. H-C(6)); 7.18-6.82 
(m.  H-C(2)(Ar), H-C(S)(Ar), H-C(6)(Ar)); 5.80, 5.90 (2s. H-C(l’)); 5.66 (d, H-C(5’)); 5.16 (br. S ,  

OH-C,H,); 5.08 (m,  MeCH(O),); 4.82-4.44 (m.  ArOH,); 4.28-3.94 (m,  H-C(2’), H-C(3’), H-C(4). 
2 H-C(S)); 1.42. 1.44 ( 2 4  MeCH(O),); 1.13-0.82 (m, 4 Me,CH). Anal. calc. for C,oH,,FN20,Si2 (654.9): 
C 55.02, H 7.23, N 4.28; found: C 55.21, H 7.21, N 4.38. 

5.21. 2-0- I 1  -/2.5-Dic.hloro-4-(2-(4-ni1rophenyl)etho~yc.urhon~lo.u)./henzylo~y}e~h~l)-3’,5’-0- ( 1,  1 .3.3-1rtra- 
isopropyldisiloxune-1,3-di~l/uridine (63). According to 5.1. Yield 76%. Colourless foam. TLC (toluene/AcOEt 
1 : l ) :  R ,  0.66, 0.69. UV (MeOH): 203 (4.66), 212 (sh, 4.34), 426 (4.13), 264 (4.26). ‘H-NMR (CDCI,): 9.03, 8.78 
(br. s. H-N(3)); 8.19 (d, 2 H o to NO,); 7.88 (4 H-C(6)); 7.62 (m,  H-C(3)(Ar)); 7.40 (d, 2 H m to NO,); 7.18 
(m,  H-C(6)(Ar)); 5.77. 5.68 (2.7, H-C(l‘)); 5.66 (dd, H-C(5)); 5.30. 5.22 (24, MeCH(O),); 4.88-4.57 
(m,  ArCH,); 4.52 (I, CH,CH,O); 4.30-3.91 (m,  H-C(2‘), H-C(3’), H-C(4), 2 H-C(5’)); 3.15 (I. CH,CH,O); 
1.50, 1.52 (2d, MeCH(O),); 1.12-0.89 (m.  4 Me,CH). Anal. calc. for C,,H,,CI,N,O,,Si, (898.9): C 52.11, 
H 5.94, N 4.67; found: C 52.06, H 5.50, N 4.57. 

5.22. ~-0-[1-(2,5-Dichloro-4-hydroxyhenzvlo.uyiethyl~-~,~-O-(l,l~3~3-1~~ruIsopr~~pyldi.~ilo.~une-l.3-~liyl)- 
uridine (64). Analogous to 5.15. Yield 78%. Colourless foam. TLC (toluene/AcOEt 1:2): R, 0.47, 0.49. UV 
(MeOH): 204 (4.69), 224 (sh, 4.06), 262 (4.04); 288 (sh, 3.63). ‘H-NMR (CDCI,): 8.77 (br.s, H-N(3)); 7.90 
(d, H-C(6)); 7.48 (d ,  H-C(6)(Ar)); 7.00 (s, H-C(3)(Ar)); 5.79 (br. s, OH-C,H,); 5.78, 5.69 ( 2 ~ ,  H-C(1’)); 5.65 
(dd, H-C(5)); 5.21 (4. MeCH(O),); 4.78 (d .  H-C(2‘)); 4.58 (d ,  H-C(3’)); 4.29-3.91 (m.  ArCH,, H-C(4), 
2 H-C(S‘)); 1.48, 1.51 (d ,  MeCH(O),); 1.18-0.86 (m. 4 Me,CH). Anal. calc. for C,,H,,CI,N,O,Si, (705.8): 
C 51.05, H 6.57, N 3.97; found: C 51.00. H 6.61, N 4.02. 

5.23. ~-0-(1-{2.5-Di~hloro-4-[(2,2-dime~hylpropunoyl)o.uy~h~nzylo,ry)ethyl)-3’,5’-0-( 1,1,3.3-1e1ruisoprnpyl- 
disiloxune-l,3-diyl)uridine (65). According to 5.1. Yield 88%. Colourless foam. TLC (toluene/AcOEt 1 : 1): 
R, 0.72,0.79. UV (MeOH): 203 (4.63), 221 (sh, 4.20), 262 (4.04). ‘H-NMR (CDCI,): 9.02, 8.78 (2br. S ,  H-N(3)); 
7.90 (2d, H-C(6)); 7.60 (d, H-C(3)(Ar)); 7.11 (d, H-C(6)(Ar)); 5.77, 5.69 (2s. H-C(1‘)); 5.67 (m.  H-C(5)); 5.25 
(y, MeCH(O),); 4.86,4.79,4.68,4.60 (4d, ArCH,); 4.29-3.89 (m,  H-C(2‘), H-C(3’), H-C(4), 2 H-C(5‘)); 1.55 
(d ,  MeCH(O),); 1.39 (s, Me,C); 1.14-0.90 (m,  4 Me,CH). Anal. calc. for C,,H,,CI,N,O,,Si, (789.9): C 53.22, 
H 6.89, N 3.55; found: C 53.87, H 7.09, N 3.61. 

5.24. 2-O-[1-(2-Phen.vlethoxy)e~hyl]-~~S-O-/lI 1,3,3-terruisopropyldisiloxune-1,3-diyl) uridine (66). Accord- 
ing to 5.1. Yield 97%. Colourless foam. TLC (toluene/AcOEt 1 : l ) :  R, 0.54. 0.64. UV (MeOH): 263 (3.99), 206 
(4.23). ‘H-NMR (CDCI,): 8.72, 8.59 (2.7, H-N(3)); 7.95, 7.88 (2d, H-C(6)); 7.28-7.19 (m,  Ph); 5.78, 5.68 
(2s, H-C(l’)); 5.67 (m,  H-C(5)); 5.06, 4.97 (2m, MeCH(O),); 4.28-3.59 (m,  H-C(2‘), H-C(3’), H-C(4). 
CH,CH,O, 2 H-C(5)); 2.97-2.86 (m,  CH,CH,O); 1.45, 1.38 (2d. MeCH(O),); 1.00-0.90 (m,  4 Me,CH). Anal. 
calc. for C,,H,,N,O,Si, (634.9): C 58.64, H 7.93, N 4.41 ; found: C 59.05. H 8.00, N 4.05. 

4.29-3.91 (m. H-C(2‘), H-C(3’), H-C(4). 2 HpC(5‘)); 3.14 (I. CH2CH20);  1.45, 1.48 (2d. M<CH(O),); 1.12- 
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2-0- {I -12- ( 4 - M r t / t o . ~ ~ ~ l i r r i ~ ~ l )  erho.~I~]etliyl) -3's-0- i I , f , 3  . 3 - t ~ t r i ~ i , S ~ / J ~ f J p ~ / ~ / i . S i ~ O . ~ ~ l t l l ' -  f,3-(/i.1.1) uridine 
(67). According to 5.1. Yield 93%. Colourless foam. TLC (tolucneiAcOEt 1 : l ) :  R, 0.54, 0.70. UV (MeOH): 264 
(4.07). 220 (sh.  4.16). 208 (4 19). 'H-NMR (CDCI,): 9.63, 9.42 (2.7, H-N(3)); 7.88 (d, H-C(6)); 7.17-6.75 
i n i .  4 :~roiii. I t ) ;  5.74, 5.65 (2.t H-C(l')); 5.66-5.63 (m,  H-C(5)); 5.04, 4.98 (q ,  MeCH(O),); 4.24-3.55 
0 ) i .  llLC(2'). ll--C(3'), H--C(4), CH,CII,O, 2 H-C(S')); 3.75. 3.74 (2.s, MeO); 2.84-2.76(m, CH,CH,O); 1.42, 
I 34 ( ? ( I .  MiCH(O),); 1 . 0 6 ~  0.87 (m. 4 Me,CH). Anal. calc. for C,,H,,N,O,Si, (665.0): C 57.80, H 7.X8, N 4.21 ; 
found: (. 5X.OX, H X.13, N 3.95. 

5 2 6 .  2 - 0 -  { 1-12- ( 4 -  N i r r o p h e n ~ ~ l )  e ~ h o . ~ ~ ] e ! h y l )  -3',5'-0- ( I ,  I ,3,3-1e/ruisopropyldi.~ilo.~une- I ,3-diy1) uridine (68). 
Accoi-ding 10 5 . I .  Yield 82%). M.p. 145'. TLC (toluene/AcOEt 1 : l ) :  R,0.47, 0.55. UV (MeOH): 265 (4.28), 210 

( n i .  H ('( 1 ' ) .  H-C(S)); 5.02-4.91 (m, MeCH(O),); 4.26-3.60 ( m ,  H-C(2'), H-C(3'), H - C ( 4 ) ,  CH,CH,O, 
2 I I C ( S ' ) ) :  3.03. 2.92 (2m, CH,CH,O); 1.39, 1.33 (24  MeCH(O),); 1.07 0.90 (m,  4 Me,CH). Anal. calc. for 
C'.$, tl4,,N3Ol1,Si2 (679.9): C 54 76. H 7.26, N 6.18; found: C 54.60, H 7.26, N 6.09. 

2-0- ,'/-[2- i 2 . 4 - D i n i t ~ ~ p I ~ e n y l ~  etho.yc]ethy/) - 3 ' s - 0 -  ( I ,  I ,3,3-tetra;,v1ipro~~yldi.silo.uane- I ,3-di?;l) uridine 
(69). According to 5.1. Yield 86%. Colourless foam. TLC (toluene/AcOEt 1 : I ) :  R, 0.46, 0.48. U V  (MeOH): 206 
(4.20). 256 (4.32). 'H-NMR (CDCI,): 9.02 (br. s ,  H-N(3)); 8.73 (d H-C(3)(Ar)); 8.38 (d. H-C(6)(Ar)); 7.92 
( 1 1 1 .  H-C'(S)(Ar)); 7.74 ((1, H-C(6)); 5.66 (s, H-C(l')); 5.67 (d, H-C(5)); 4.97 (m,  MeCH(O),); 4.29-3.70 

I 14 0.X4 ( iu.  4 Mc,CH). Anal. calc. for C,,H,,N,O,,Si, (703.9): C 51.36, H 6.67, N 7.73; found: C 51.11, 
t l  6.7X. N 7.64. 

5.28. T O -  I 1-{2-[(4- N i t r o p h e n y l ) i ~ t l i o . ~ ~ ~ / - 2 - o . ~ ~ i ~ ~ t l ~ o . ~ y ~ e t h ~ ~ l )  -3'.5'- I I ,  I ,3,3-te1r~ii.sopropyl~/i.sil~~.~une-/ ,Mi- 
i/iwii/iw (70). According to .?./. Yield 69 %. Colourless foam. TLC (toluene/AcOEt 5:4:1): R, 0.54, 0.58. UV 
(McOHJ: 202 (4.33). 209 (4.25), 264 (4.27). 'H-NMR (CDCI,): 9.34 (br. s ,  H-N(3)); 8.14 (d, 2 HJ; 7.85 
id I lLC(6)) ;  7.39 (2d. 2 HJ; 5.70. 5.62 (2s. H-C(I')); 5.64 (d. H-C(5)); 5.15 (q ,  MeCH(O),); 4.45-3.87 
( n i .  tIbC(2'). H-C(3'), H-C(4'), CH,CH,O, ArCH,, 2 H-C(5')); 3.04 ( t .  CH,CH,O); 1.42 (d ,  MrCH(O),); 
I 13 0 . X X  (m. 4 Me,CH). Anal. calc. for C,,H,,N,O,,Si, (738.0): C 53.71, H 6.97, N 5.69; found: C 53.76, 
I I 7.00. N 5.70. 

5.29. 7-0-1 - i2-Bulo.ry-2-o.~oc~l/io.~y) iJth)./]-r ,5'-0- ( I ,  I , ~ , ~ - t e l r t ~ i s o ~ ~ r o p y ~ i / ~ . s i ~ ~ i . ~ u n r . - f  ,3-(/$) uridine (7 1). 
According to 5 . 1 .  Yield XY'Yo. Colourless foam. TLC (toluene/AcOEt 1 :2): R, 0.86.0.88. UV (MeOH): 205 (3.95). 
760 (4.01 ). 'H-NMR (CDCI,): 10.32, 10.15 (br. s, H-N(3)); 7.81 ((1, H-C(6)); 5.70, 5.63 (2s. H-C(1')); 5.61 
id. 1 1  C ( 5 ) ) ,  5.14 ( n t .  MeCH(O),); 4.32-3.86 (m. MeCH,CH,CH,. H-C(2'), H-C(3'). H-C(4), 2 H-C(5'), 
O~'112COO); 1.64 1.20 (m, MeCH,CH,CH,. MeCH(O),); 1.10-0.78 (m, 4 Me,CH). Anal. calc. for 
( 'L, , t t12N201,,Si2 (644.9): C 54.01. H 8.13, N 4.34; found: C 54.09, H 8.09, N 4.70. 

5.30. ? -0 - [1 - i2 -Am~i~~~-2 -~ i .~~ i~ / l1o .~~~)~~ thy l / -3 ' , S ' -O- ( I , I , 3 ,3 - t~ t r~ i .~opr~1p~~l~ /~s i lo ,~une - l , 3 -~ l i y l )ur i~ l inc~  (72). 
N<l[ I\olatcd. 

5.3 I . ?-()-[ / - i ~ - ~ t h o r y - / - m e t / l ~ ~ / - 3 - o . u o p r o p o  vy)erhyl]-3'.5'-0-( I .I  ,3,3-~etrui.sf~propy/~/~.si/~~.~~ine-I .3-diy/)- 
i i i i d i w  (73). According to 5 1. Yield 75%. Colourless foam. TLC (toluene/AcOEt I :  I ) :  R,0.36. 0.39. 'H-NMR 
( C  I X  I . $ ) :  X.53 (br. .s. NH); 7.89 (m,  H-C(6)); 5.72, 5.64 (2s, H-C(I')); 5.60 (d, H-C(5)); 5.09 (m,  MeCII(O),);  
4.57 3 X3 (m. H-C(2'). H-C(3'), H-C(4), 2 H-C(S'), MeCH,O, OCH(Me)CH,COO); 2.72-2.35 
i i i i .  OCII (MCJC~~,COO) ;  1.45-1.18 (m, MrOH(O),, MeCH,O, OCH(Me)CH,COO); 1 .1  1-0.85 (m, 4 Me,CH). 

5.32.  2-0-1 1- 13-Eth1~.\-?~-3-o.~1~propo.~y~etli~~1]-3',5'-0- (1 , I,3,3-t~~1rai.sopropyl~li.~ilo.~un~~-I ,3-di.vl)uridine (74). 
According to 5.1. Yield 95%.  Colourless foam. TLC (tolueneiAcOEt 1 : I ) :  R, 0.57. UV (MeOH): 263 (3.99), 208 

5 .25. 

( \h .  4.10). 'H-NMR (CDCI,): 9.24 (ni, HPN(3)); 8.10 (d, 2 Hm); 7.91 (m,  H-C(6)); 7.40 (d. 2 Ha); 5.68 

5 27.  

Oii. C'112Cf/20. H - C ( 2 ' ) ,  H-C(3'). H-C(4), 2 HPC(5')); 3.42-3.21 (m, CH,CH,O); 1.34 (d, MeCH(O),); 

(3 '96). '11-NMK (CDCI,): 8.86 (s, H-N(3)); 7.91 (d, H-C(6)); 5.75 ((I, H-C(5)); 5.62 (61, H-C(l')); 5.05 
(11. MCCII(O),): 4.3-3.6 (m, MeCH,O, CH,CH,O, H-C(2'), H-C(3'), H-C(4) .  2 H-C(5')); 2.61 
0 1 1 .  ( - H 2 C ' I t , 0 ) :  1.39, 1.41 ( 2 4  M(CH(O),), 1.25 ( I ,  MeCH,O); 1.15-0.9 (m.4 Me,CH). Anal. calc. for 
C',,H,,,N2O,,,Si2 (630.9): C 53.31, H 7.99, N 4.44; found: C 53.27, H 8.06, N 4.44. 

5.33. 2 ' 0  { 1-[3- (Me/hylumino) -3-o.~upropo.\-~]e1liy1~-3',5'-0- ( I ,  1 ,3,3-te1rai.sopropyldisiloxane- 1 ,3-diyl) urid- 
i f i c  (75). Treatment of 73 (1 g, 1.6 mmol) with abs. MeNH,/EtOH s o h .  (25 ml) for 24 h a t  r.t.. evaporation and 
purification by FC (silica gel (40g), toluenc/AcOEt 9:1, 3 : l .  7:3. 6:4, 1 : I ,  and toluene/AcOEt/MeOH 5 0 : 5 0 : 5 )  
)ielded. after evaporation and co-evaporation with CH,CI,, a colourless solid foam (0.53 g, 54%). TLC (toluene/ 
iZcOEt,'MeOII 5 : 5 : 2 ) :  R, 0.48. UV (MeOH): 263 (3.97), 204 (4.11). 'H-NMR (CDCI,): 9.05 (s ,  H-N(3)); 7.94 
(d .  H-C(6)); 6.35 (d ,  NH); 5.71 (d, H-C(5)); 5.68 (4 H-C(I')); 5.06 (q. MeCH(O),); 4.3-3.7 (m. CH,CH,O, 
I f  C(2') ,  H-C(3'), H-C(4), 2 H-C(5')); 2.79 (d ,  MeN); 2.48 ( m ,  CH,CH,O); 1.40, 1.43 ( 2 4  MeCH(O),); 
1 1 . 5  0.9 (ni, 4 Me,CH). Anal. calc. for CZ7H49N30qSi2 (615.9): C 52.66, H 8.02, N 6.82; found: C 53.83.  H 8.12, 
N 7.37 
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5.34. 2’-0-~1-{2-[Acet~l(methy1)umino]~t~io.~~~~~1h.v1)-~,5’-0-(1,1,3,3-1etrai.~opropyldisilo.~une-1,3-diyl~- 
uridine (76). According to 5.1.  Yield 83%. Colourless foam. TLC (toluene/AcOEt 1 :4): R, 0.12, 0.14. U V  
(MeOH): 263 (3.98). 205 (4.06). ‘H-NMR (CDCI,): 8.74 (s, H-N(3)); 5.73 (d ,  H-C(1’)); 5.66 (d ,  H-C(5)); 5.03 
(q, MeCH(O),); 4.21-3.54 (m,  NCH,CH,O, H-C(2‘), H-C(3‘), H-C(4), 2 H-C(5’)); 3.00 (d, MeN); 2.10 
(d ,  MeCO): 1.43, 1.38 (2d, MeCH(O),); 1.10-0.9 (m.  4 Me,CH). Anal. calc. for C,,H,,N,O,Si, (629.9): C 53.40. 
H8 .16 ,N6 .67 ; found :C53 .41 ,H8 .24 ,N6 .76 .  

5.35. 2’-0-[1- 12-Chloroe1ho.u?//eth~l]-3”-0- I 1, l,3.3-tetrui.soprop~~l~is~lo.~une-l ,3-diyl)uridine (77). Accord- 
ing to 5.1. Yield 77%. Colourless foam [34]. 

5.36. 2’-O-[l-~2-Cyanoe1ho.~y)~1hyl]-3’.5’-O-(l,l,3,3-te1rai.~opropyldi.~ilo.~une-l ,3-diyl)uridine (78). Accord- 
ing to 5.1. Yield 89%. Colourless foam. TLC (toluene/AcOEt 1:2): R,0.86, 0.88. U V  (MeOH): 206 (3.82), 
262 (3.98). ‘H-NMR (CDCI,): 9.36, 9.22 (2br. s ,  H-N(3)); 7.94 (d, H-C(6)); 5.72 (m, H-C(5), H-C(1’)); 
5.13 (m.  MeCH(O),); 4.31 -3.86 (m. CH,CH,O. H-C(2), H-C(3’), H-C(4), 2 H-C(5’)); 2.73-2.69 
(m,  CH,CH,O): 1.45 (d, MeCH(O),): 1.33-0.94 (m, 4 Me,CH). Anal. calc. for C,,H,,N,O,Si, (583.8): C 53.49, 
H 7.77, N 7.20; found: C 5.23.20, H 7.77, N 7.07. 

5.37. 2’-O-[l-f2-Nitroelho.~y)eth~1]-3’,5’-O-(l .I ,3.3-letruisopropyldisiloxune-l ,3-divl)uridine (79). According 
to 5.1. Yield 84%. Colourless foam. TLC (toluene/AcOEt 1 :2): R, 0.80,0.82. U V  (MeOH): 204 (4.06), 262 (3.98). 
‘H-NMR (CDCI,): 9.61, 9.33 (2br. s, H-N(3)); 7.91 (d ,  H-C(6)); 5.73 (s, H-C(1’)); 5.70 (dd, H-C(5)); 5.10 
(m,  MeCH(O),); 4.71 -3.92 (m.  CH,CH,O. H-C(2‘), H-C(3‘), H-C(4), 2 H-C(5’)); 1.42 (d,  MeCH(O),): 
1.18-0.94 (m. 4 Me,CH). Anal. calc. for C,,H,,N,O,,Si, (603.8): C49.73, H 7.51, N 6.96; found: C 49.54, 
H 7.52, N 6.76. 

5.38. 2’-O-{l -12- ~ M e t h y l ~ ~ . t u I ~ ~ n y l ) e t h ~ x y ] e ~ h y l , ’ - ~ , S - O - ( f ,  1 ,3,3-letra~.~oprop~~ld~.silo.~une-l ,3-diyl]uridine (80). 
According to 5.1. Yield 88%. Colourless foam. TLC (toluene/AcOEt 1 :  1 ) :  R, 0.32. 0.34 (below educt). ‘H-NMR 
(CDCI,): 8.86 (br. s, H-N(3)); 7.91 (d, H-C(6)); 5.65 (m, H-C(5). H-C(l’)); 5.06 (m.  MeCH(O),); 4.30-3.86 
(m. CH,CH,O, H-C(2’), H-C(3’), H-C(4), 2 H-C(5‘)); 3.40-3.18 (m,  CH,CH,O); 2.98 (s, MeSO,); 1.44 
(d ,  MeCH(O),): 1.12-0.89 (m.  4 Me,CH). 

5.39. 7-0-11 -12- [PhenpIthio)etho.ry/ethyll-3’,5’-0- ( 1  , I  ,3,3-tetraisopropyldi.~disiloxanr-l,3-diyl)uridIne (81). 
According to 5.1.  Yield 78%. Colourless foam. TLC (toluene/AcOEt 1 : 1): R, 0.50.0.52. ‘H-NMR (CDCI,): 8.21 
(br. s ,  NH); 7.88 (d ,  H-C(6)); 7.38-7.09 (m, 5 arom. H); 5.69, 5.60 (2s, H-C(1’)); 5.64 (d ,  H-C(5)); 5.06 
(m,  MeCH(O),): 4.28-3.68 (m,  SCH,CH,O, H-C(2’), H-C(3’). H-C(4), 2 H-C(5’)); 3.28-3.07 
(m,  SCH,CH,O); 1.41, 1.35 (2d, MeCH(O),): 1.12-0.88 (m,  4 Me,CH). 

5.40.2’-O-{l-[2-(Phenyl.~ulfi,n~~l)etho.~~~]elhyl,’-3’,S-O- ( 1, l,3.3-1e1rui.~oprop~ldi.~ilo.~un~-l ,3-di~d)uridne (82). 
According to 5.1. Yield 86%. Colourless foam. TLC (toluene/AcOEt 1 : 1 ) :  R, 0.32,0.34. ‘H-NMR (CDCI,): 9.85 
(br. s, H-N(3)); 7.98-7.80 (m,  2 H,, H-C(6)); 7.68-7.42 (m, 3 arom. H); 5.66 (d, H-C(5)); 5.64, 5.58 
(2.7, H-C(1’)); 4.87 (m.  MeCH(O),); 4.30-3.67 (m,  CH,CH,O, H-C(2‘). H-C(3’), H-C(4)): 3.55-3.29 
(m.  2 H-C(5’), CH,SO,); 1.20 (m, MeCH(O),); 1.12-0.88 (m, 4 Me,CH). 

5.41. 2-O-[1- (2-Phthalimidoetho.~y)ethyl/-3”-O-i ,1.3,3-te1rai.~opropyldi.~ilo.~une-l ,3-diyl)uridine (83). Ac- 
cording to 5.1. Yield 85%. Colourless foam. TLC (toluene/AcOEt 1 : l ) :  R,0.39, 0.41. U V  (MeOH): 218 (4.60), 
230 (sh, 4.19), 240 (4.12), 263 (4.04). ‘H-NMR (CDCI,): 8.89, 8.78 (2br. s, H-N(3)); 7.98-7.88 (d, H-C(6)); 
7.42-7.22 (m,  5 arom. H): 5.83, 5.72 (2s. H-C(1’)); 5.68 (d,  H-C(5)); 5.14 (q, MeCH(O),); 4.96-4.58 
(m, CH,CH,O): 4.32-3.93 (m,  H-C(2’), H-C(3’), H-C(4), 2 H-C(5’)); 1.47 (d, MeCH(O),); 1.16-0.84 
(m.  4 Me,CH). Anal. calc. for C,,H,,N,O,,Si, (703.9): C 56.31, H 7.02, N 5.97; found: C 55.95, H 6.98, N 6.01. 

6. Desi1.vlalion qf43-83 lo 84- 124.6.1. General Procedure. For the deprotection of 2‘-O-(l-alkoxyethyl)-pro- 
tected-3‘,5’-O-(l,l,3,3-tetraisopropyldisiloxan-1,3-diyl)uridine, 0 . 1 6 ~  Bu,NF . 3 H,O in abs. dioxane (50 mgiml) 
was used (conditions a). To deprotect base-sensitive acetal groups, the Bu,NF . 3 H,O dioxane soln. was buffered 
by addition of AcOH (0.05 ml/ml soln.) (conditions h).  The 2’-0-(1 -alkoxyethyl)-protected 3’,5‘-0-(1,1,3,3-te- 
traisopropyl-disiloxan-1,3-diyl)uridine (5 mmol) was dissolved in Bu,NF 3 H,O/dioxane soln. (80 ml, 12 mmol) 
and stirred at r.t. for several hours (a) or overnight (6). After TLC control, the soln. was evaporated at 40” and 
the resulting liquid residue purified by FC (toluene/AcOEt/MeOH). The product was co-evaporated with MeOH 
(2 x 20 mi) and CH,CI, (2 x 20 ml) and the resulting solid foam dried in a desiccator under high vacuum. 
Crystallization was achieved as described below. 

6.2. 2’-O-[l-~Phenox~)rrhyl]uridine (84). According to 6.1 (a). Yield 75%. M.p. 171”. TLC (CH,CI,/MeOH 
1O:l): R, 0.32. U V  (MeOH): 261 (3.98), 218 (4.02). ‘H-NMR ((D,)DMSO): 11.32, 10.84 (2br. s, H-N(3)); 7.74 
(d ,  H-C(6)): 7.23-6.83 (m,  5 arom. H); 5.92 (d ,  H-C(5)); 5.74-5.37 (m. H-C(l’), MeCH(O),); 5.24-5.09 
(m,  OH-C(3‘), OH-C(5’)): 4.41 -4.25 (m,  H-C(2)); 4.05 (m,  H-C(3‘)): 3.87 (m,  H-C(4)); 3.54 
(m,  2 H-C(5’)); 1.43 (d,MeCH(O),). Anal. calc. for C,,H,,N,O, (364.4): C 56.04, H 5.53, N 7.68; found: 
C 55.63, H 5.51, N 7.69. 
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6.3.  2’-O-[f-i4-Mi~fho.~lphenf).~)~)e//i~~/]uridine (85). According to 6.1 (a) .  Yield 74%. M.p. 176‘. TLC 
(CH,CI,/MeOH l 0 : l ) :  R, 0.41. UV (MeOH): 261 (3.97) 220 (4.14), 206 (4.02). ‘H-NMR ((D,)DMSO): 11.34, 
10.93 (2s, H-N(3)); 7.79, 7.69 (d. H-C(6)); 6.86-6.65 (ni, 4arom. H); 5.93, 5.88 (2d. H-C(5)); 5.61 -5.41 
(d, H-C(I’)); 5.48, 5.32 (2y, MeCH(O),); 5.23-5.09 (m, OH-C(3‘), OH-C(5‘)); 4.41 -4.22 (m. H-C(2’)); 4.07 
( n ~ ,  H-C(3‘)); 3.86 (m, H-C(4’)); 3.66 (s, MeO); 3.54 (m,  2 H-C(5’)); 1.43, 1.34, ( 2 4  MeCH(O),). Anal. calc. for 
C,,H,,N,O, ‘ 0 . 5  H,O (403.39): C 53.59, H 5.74, N 6.94; found: C 53.67, H 5.61. N 6.97. 

6.4. 2’-O-[l- iZ-Cli loropheno~~)e~Ii~~/ /ur~dine (86). According to 6.1 (a) .  Yield 71 %. M.p. 175’. TLC 
(CH,CI,/MeOH 10: l ) :  R, 0.33. UV (MeOH): 261 (4.00), 218 (4.07). ‘H-NMR ((DJDMSO): 11.38, 11.32 
(2s, H-N(3)); 7.75 (2d, H-C(6)); 7.57-6.88 (m, 4 arom. H); 5.79, 5.74 ( 2 4  H-C(1’)); 5.68. 5.60 ( 2 4  H-C(5)); 
5.25-5.03 (m, OH-C(3’), OH-C(5’)); 4.83 (q, MeCH(O),); 4.42 (m,  H-C(2’)); 4.04 (m. H-C(3‘)); 3.88 
(171. H-C(4’)): 3.56 (m, 2 H-C(5’)); 1.42 (d, MeCH(O),). Anal. calc. for C,,H,,N,O, H,O (416.8): C 48.98, 
H 5.07, N 6.72; found: C49.03, H 4.88, N 6.78. 

6.5.2’-O-[f-(BenryIo,r~)e/h~l]uridine (87). According to 6.1 (a). Yield 74%. Colourless foam. TLC (toluene/ 
AcOEt/MeOH 5:4: I ) :  R, 0.67, 0.70. UV (MeOH): 206 (4.57), 227 (sh, 3.98), 261 (4.01). ‘H-NMR ((D,)DMSO): 
11.36 (br. .s, H-N(3)); 7.93 (dd, H-C(6)); 7.33-7.23 (m. 5 arom. H); 5.93 (m.  H-C(1‘)); 5.62 (m, H-C(5)); 
5.26- 5.11 (m. OH-C(3’), OH-C(5’)); 4.90 (m.  MeCH(O),); 4.62-4.28 (m,  PhCH,); 4.25 (m, H-C(2’)); 4.09 
(m. H-C(3‘)); 3.89 (m, H-C(4)); 3.70-3.50 (m, 2 H-C(5’)); 1.44-1.18 (m, MeCH(O),). Anal. calc. for 
C lHHZLN2O, .  0.5 H,O (387.39): C 55.81, H 5.98. N 7.23; found: C 56.04, H 5.95, N 7.33. 

6.6. 2’-0-[1-(4-Mellio.~~hen~).lo.~}-?.iefli~~l]uridinc~ (88). According to 6./  (a) .  Yield 62 YO. Colourless foam. 
TLC (toluene/AcOEt/MeOH 5:4:1): R, 0.38, 0.40. UV (MeOH): 203 (4.39, 225 (sh, 4.22). 262 (4.05). ‘H-NMR 

(m,  H-C(S)); 5.26-5.11 (m. OH-C(3’), OH-C(S‘)), 4.86 (q ,  MeCH(O),); 4.63-4.18 (m,  ArCH,, H-C(2’)); 
4.16 3.98 (m, H-C(3’)); 3.89 (m,  H-C(4)); 3.72 (s, MeO); 3.79-3.27 (m. 2 H-C(5’)); 1.25 (d, MeCH(0)J. 
Anal. calc. for C,,H,,N,O, (408.4): C 55.87, H 5.92, N 6.86: found: C 55.57, H 6.11, N 6.77. 

6.7. 2’-0-[1-13.4-Dimethoxyhen:~lo~~~~)e~liyl]uri~line (89). According to 6.1 (a). Yield 87 %. Colourless foam. 
TLC (toluene/AcOEt/MeOH 5:4:1): R, 0.44, 0.46. UV (MeOH): 204 (4.56), 227 (sh, 3.98) 265 (4.03). ‘H-NMR 
((D,)DMSO): 11.37 (s, H-N(3)); 7.93 (d, H-C(6)); 6.80 (m, 3 arom. H);  5.93 (m, H-C(1’)); 5.64 (m, H-C(5)); 
5.19 (m, OH-C(3’), OH-C(5‘)); 4.89 (m, MeCH(O),); 4.58-4.18 (m. H-C(2’), ArCH,); 4.08 (m. H-C(3’)); 3.90 
( I %  H-C(4)); 3.79-3.52 (m. 2 H-C(S’), 2 MeO); 1.28 (m, MeCH(O),). Anal. calc. for C,,H,,N,O, (438.4): 
c‘54.79. H 5.98, N 6.39; found: C 54.28, H 5.98, N 6.16. 

6.8. T O - [  I - i2 ,6-Dichlorohen~)~Io .~}~)e~h~~l]ur~dine  (90). According to 6.1 (a) .  Yield 75 YO. Colourless foam. 
T1.C (toluene/AcOEt/MeOH 5:4:1): R, 0.67, 0.70. UV (MeOH): 203 (4.57), 227 (sh. 3.97), 261 (4.03) 282 
( h h ,  3.93) ‘H-NMR ((DJDMSO): 11.36 (br. ,s, H-N(3)); 7.99, 7.80 (2d, H-C(6)); 7.50-7.31 (m, 3 arom. H): 
5.94 (m. H-C(I’)); 5.65 (m. H-C(5)); 5.20 (m, OH-C(3’), OH-C(5‘)); 4.96 (m, MeCH(O),); 4.89-4.52 
(m, ArCH,);  4.30 (m, H-C(2’)); 4.10 (m, H-C(3’)); 3.90 (m,  H-C(4)); 3.71 -3.50 (m. 2 H-C(5’)); 1.30 
(m. McCH(O),). Anal. calc. for C,,H,,N,O, . 0.5 H,O (387.4): C 55.81, H 5.98, N 7.23; found: C 56.04, H 5.95, 
N 7.33. 

6.9. 2’-O-[1-(3,5-Dichlor~)ben~~lo.~~~~erh~l]uri~/ i f l i~  (91). According to 6.1 (a) .  Yield 79Y“. Colourless foam. 
TL<‘(tolueneiAcOEt/MeOH 5:4: I ) :  R,0.65,0.68. ‘H-NMR((D,)DMSO): 11.30(s, H-N(3)); 7.95(d, H-C(6)); 
7.39 (.Y. H-C(4)(Ar)); 7.27 (s ,  H-C(2)(Ar). H-C(6)(Ar)); 5.98 (m, H-C(1‘)); 5.57 (m, H-C(5)); 5.30-5.05 
( m .  OH-C(3’). OH-C(5’)); 4.93 (m, MeCH(O),); 4.68-4.38 (m,  ArCH,); 4.23 (m, H-C(2‘)); 4.08 (ni, H-C(3’)); 
3.X5 (m. H-C(4)); 3.72-3.52 (m. 2 H-C(5‘)); 1.30 (m,  MeCH(O),). 

6.10. 2’ -O- j1 - [4 - (E /hos~carhon~ / )hmz~ /o .~~ , l r rh~ l~ur id ine  (92). According to 6.1 (a). Yield 61 %. TLC 
(toluene!AcOEt/MeOH 5:5:2): R, 0.47. UV (MeOH): 258 (4.01). 237 (4.27). ’H-NMR ((D,)DMSO): 11.38 

Okl-C(5’)); 4.96 (q ,  MeCH(O),); 4.55 (m, ArCH,, H-C(2’)); 4.15 (m, H-C(3’)); 4.10-3.65 (m,  H-C(4), 
2 H-C(S’), MeCH,O); 1.41 (m. MeCH(O),, MeCH,O). Anal. calc. for C,,H,,N,O, (450.4): C 55.99, H 5.82, 
N 6.21: found: C 55.88, H 5.81. N 6.17. 

6.1 1 .  2’-O-[l-i4-Ni/rohen~~Io.~).)efh~l]uridine (93). According to 6.1 (h). Yield 58%. Colourless needles 
(toluene/Et,O 1 :  I ) .  M.p. 69’. TLC (toluene/AcOEt/MeOH 5:4:1): R, 0.32, 0.34. UV (MeOH): 205 (4.26). 263 
(4.26). ‘H-NMR ((D,)DMSO): 11.28 (br. s ,  H-N(3)); 8.15 (d, 2 H,); 7.86 (d, H-C(6)); 7.49 (d, 2 HJ; 5.88 
( d l .  H-C(l’)); 5.54 (dd, H-C(5)); 5.31-5.15 (m. OH-C(3’), OH-C(5’)); 4.96 (m, MeCH(O),); 4.79-4.52 
(m ArCH,); 4.25 (m, H-C(2‘)); 4.08 (m, H-C(3‘)); 3.87 (m.  H-C(4)); 3.63 (m, H-C(5‘)); 1.32 (d, MeCH(O),). 
Anal. calc. for C,,H,,N,O, (423.4): C 51.06, H 5.00, N 9.93; found: C 50.84, H 5.05, N 9.92. 

6.12. 2’-O-[f-/2-Ni/rohen-ylox).ic.thL.ljuridine (94). According to 6.1 (h). Yield 40°/”. Colourless foam (light- 
sensitive). TLC (toluene/AcOEt/MeOH 5:4: 1 ) :  R, 0.30, 0.32. UV (MeOH): 204 (4.26). 263 (4.16). ‘H-NMR 

((D,)DMSO): 11.36 (s, H-N(3)); 7.92 (d, H-C(6)); 7.15 (d, 2 H,,); 6.83 (d, 2 H,); 5.93 (m,  H-C(l‘)); 5.64 

( . s .  H-N(3)); 7.95 (m, 2 H,, H-C(6)); 7.42 (m, 2 Ho);  5.95 ( m .  H-C(1’)); 5.60 (d ,  H-C(5)); 5.23 (nl ,  OH-C(3’). 
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((D,)DMSO): 11.28 (br. s, H-N(3)); 8.06 (d, H-C(3)(Ar)); 7.84 (m, H-C(6)); 7.70 (m, H-C(6)(Ar), 

OH-C(5’)); 5.02-4.70 (m, MeCH(O),, ArCH,); 4.28 (07 ,  H-C(2’)); 4.08 ( P J ,  H-C(3’)); 3.85 (m. H-C(4)); 3.59 
(m, H-C(5’)); 1.31 (d MeCH(O),). Anal. calc. for C18H2,N,0, (423.4): C 51.06, H 5.00. N 9.93; found: C 50.69, 
H 5.01, N 9.89. 

6.13. 2’-0-/1-12,4-Dini~rohen;~loxy)rrl~~l]uridinc (95). According to 6.1 (b) .  Yield 52% (2 steps). Colourless 
foam (light-sensitive). TLC (toluene/AcOEt/MeOH 5 :4: 1): R, 0.30, 0.32. UV (MeOH): 206 (4.17). 254 (4.29). 
‘H-NMR ((D,)DMSO): 11.38, 11.19 (2br. s ,  H-N(3)); 8.78 (d ,  H-C(3)(Ar)); 8.52 (m,H-C(4)(Ar)); 7.98 
(m. H-C(S)(Ar)); 7.83 (d ,  H-C(6)); 5.88 (dd, H-C(1’)); 5.49 (dd, H-C(5)); 5.32-4.93 (m, OH-C(3’). 
OH-C(5’), MeCH(O),, ArCH,); 4.28 (m, H-C(2’)); 4.09 (m,  H-C(3‘)); 3.85 (m. H-C(4)); 3.59 (m,2 H-C(5’)); 
1.35 (d ,  MeCH(O),). Anal. calc. for C lxH2N,0 , ,  (468.4): C46.16, H 4.30, N 11.96; found: C 46.10, H4.58, 
N 11.20. 

6.14. 2’-0-i 1- /4-12- ~4-Nilrophmyl)elho.~yc.urhon)~l~i.~~/hen~~~lo,~~~rth~l)uridine (96). According to 6.1 (h). 
Yield 76%. Colourless foam. TLC (toluene/AcOEt/MeOH 5:4: 1): R, 0.38, 0.40. U V  (MeOH): 204 (4.42), 209 
(sh, 4.22). 264 (4.29). ‘H-NMR ((DJDMSO): 11.36 (br. s .  H-N(3)); 8.19 ((1, 2 H 0 to NO,); 7.95 (d, H-C(6)); 
7.59 (d, 2 H m to NO,); 7.26 (d ,  2 H (J to OCO): 7.1 1 (d ,  2 H m to OCO); 5.92 (m, H-C(1‘)); 5.62 (dd, H-C(5)); 
5.28-5.12 (m, OH-C(3’), OH-C(5‘)); 4.92 (m, MeCH(O),); 4.69-4.35 (m. ArCH,, CH,CH,O); 4.24 

(m, MeCH(O),). Anal. calc. for C,,H,,N,O,, (587.5): C 55.20, H 4.97, N 7.15; found: C 54.91, H 5.02, N 7.13. 
6.1 5 .  2’-O-/1-14-tfydroxyhenzyloxy)e/hyl]urIdine (97). Compound 96 (0.12 g, 0.2 mmol) was stirred in conc. 

ammonia (10 ml) at r.t. for 15 h. The mixture was evaporated and co-evaporated with dioxane and the resulting 
syrup purified by FC (silica gel (10 g). toluene/AcOEt 5:0 ,  lO:l, 1 : 1, and toluene/AcOEt/MeOH 1 : 1 : 2 ) .  Evapo- 
ration and co-evaporation with MeOH and CH,CI, gave a colourless solid foam (0.077 g, 93%). TLC (toluene/ 
AcOEt 5:4: 1): R, 0.15. UV (MeOH): 207 (4.30), 263 (4.04). ‘H-NMR ((D,)DMSO): 11.30 (br. s. H-N(1)); 9.38 
(br. s, OH-C,H,); 7.88 (dd, H-C(6)); 7.05 (d, 2H,); 6.66 (d ,  2HJ; 5.93 ((Id, H-C(1‘)); 5.62 (d ,  H-C(5)); 5.24- 
5.1 1 (m, OH-C(3‘), OH-C(5‘)); 4.81, 4.83 (2q, MeCH(O),); 4.53-3.45 (m. H-C(2’), H-C(3’). H-C(4), 
2 H-C(S’), ArCH,); 1.22 (m. MeCH(O),). Anal. calc. for C,,H,,N,O,. 1 H,O (412.4): C 52.42, H 5.87, N 6.79; 
found: C 52.42, H 5.74, N 6.69. 

6.16. 2’-0-( 1-/2-Chloro-4-/2-i4-nitrophcn~~l)e~ko.~y~arhon~/~1x,~/hen~~~lo.~y~rth~/)urirline (98). According to 
6.1 (h). Yield 82%. Colourless foam. TLC (toluene/AcOEt/MeOH 5:4:1): R, 0.61.0.63. U V  (MeOH): 202 (4.59, 
212(sh, 4.45),264(4.28). ‘H-NMR((D,)DMSO): 11.32(br.s. H-N(3)); 8.18(d, 2H o toNO,); 7 .95(4 H-C(6)); 
7.59 (d, 2 H m to NO,); 7.42 (m. H-C(3)(Ar)); 7.29 (m. H-C(S)(Ar), H-C(6)(Ar)); 5.91 (m. H-C(1’)); 5.61 
(dd, H-C(5)); 5.30-5.13 (m, OH-C(3’), OH-C(5‘)); 4.93 (m, MeCH(O),); 4.68-4.38 (m, ArCH,, CH,CH,O); 

H-C(S)(Ar)); 7.55 (m,  H-C(4)(Ar)); 5.90 (dd. H-C(l‘)); 5.50 (dd, H-C(5)); 5.31 -5.08 (m, OH-C(~’) .  

(m, H-C(2’)); 4.09 (m, H-C(3’)); 3.88 (m, H-C(4)); 3.60 (m. 2 H-C(S‘)); 3.15 ( I ,  CH,CH,O); 1.30 

4.26 (m, H-C(2‘)); 4.08 (m. H-C(3’)); 3.90 (m, H-C(4)); 3.60 (PI,  2 H-C(5’)); 3.15 ( I ,  CH,CH,O); 1.30 
(m. MrCH(O),). Anal. calc. for C,,H,,CIN,O,, (621.9): C 52.14, H 4.54, N 6.76; found: C 51.91, H 4.70, 
N 6.76. 

6.17. 2’-0-/1-(2-Chloro-4-liydr~.~~~h~~n~yl~.~y)~1l~yl]uridine (99). According to 6.1 (u). Yield 92 %. Colourless 
foam. TLC (toluene/AcOEt/MeOH 30:30:12): R, 0.45, 0.47. UV (MeOH): 204 (4.52), 224 (sh, 3.97), 261 (4.03). 
‘H-NMR ((D,)DMSO): 11.36 (br. s ,  H-N(3)); 10.13 (br. s,  OH-C,H,); 7.95 (dd, H-C(6)); 7.20 
(dd, H-C(6)(Ar)); 6.99 (m, H-C(3)(Ar)); 6.87 (dd, H-C(S)(Ar)); 5.91 (/. H-C(1‘)); 5.63 (d. H-C(5)); 5.20 
(m, OH-C(3‘), OH-C(5’)); 4.86 (q, MeCH(O),); 4.51 -4.21 (m, H-C(2‘), ArCH,); 4.06 (m, H-C(3’)); 3.88 
(m, H-C(4)); 3.68 (m, 2 H-C(5‘)); 1.28-1.22 (m, MeCH(O),). Anal. calc. for C,,H,,CIN,O,~ 1H,O (428.8): 
C 48.38, H 5.03, N 6.26; found: C 48.20, H 4.90, N 6.21. 

6.18. 2’-0-(1-{3-Cli/oro-4-/2- (4-nitrc~plien~~l)e/ho.~~c.arbony/o.~y/henzylox~~efh~l)uridine (100). According to 
6.1 (b). Yield 97%. Colourless foam. TLC (toluene/AcOEt/MeOH 5:4:  1): R, 0.35,0.38. UV (MeOH): 204 (4.59, 
212 (sh,4.46), 265 (4.27). ‘H-NMR ((D,)DMSO): 11.32 (br . .~ ,  H-N(3)); 8.20 (d, 2 H  o to NO,); 7.90 
(d, H-C(6)); 7.60 (d ,  2H m to NO,); 7.46 (m, H-C(S)(Ar)); 7.37 (d ,  H-C(2)(Ar)); 7.18 (dd, H-C(6)(Ar)); 5.93 
(m. H-C(l’)); 5.59 (dd, H-C(5)); 5.30-5.21 (m. OH-C(3’), OH-C(5‘)); 4.99 (m, MeCH(O),); 4.70-4.38 
(m, ArCH,, CH,CH,O); 4.28 (m. H-C(2‘)); 4.09 (m, H-C(3‘)); 3.90 (mi, H-C(4)); 3.62 (m, 2 H-C(5’)): 3.18 
(1, CHCH,O); 1.38, 1.31 (2d, MeCH(O),). Anal. calc. for C,,H,,CIN,O,, (621.9): C 52.14, H 4.54, N 6.76; 
found: C 52.14, H 4.56, N 6.53. 

6.1 9. 2’-0-/1-(3-Ch/oro-4-hydroxyhenzyl~~x~~)ethyl]uridine (101). According to 6.1 (a). Yield 82%. Colourless 
foam. TLC (toluene/AcOEt/MeOH 30:30: 12): R, 0.42, 0.45. UV (MeOH): 204 (4.52), 224 (3.97), 261 (4.03). 
’H-NMR ((DJDMSO): 11.35 (br. s, H-N(3)); 9.87 (br. s, OH-C,H,); 7.93 (dd, H-C(6)); 7.16 
(dd, H-C(2)(Ar)); 6.78 (d, H-C(6)(Ar)); 6.68 (dd, H-C(S)(Ar)); 5.91 (dd, H-C(1’)); 5.61 (d ,  H-C(5)); 5.23 ~ 

5.15 (m, OH-C(3‘), OH-C(5’)); 4.90 (q ,  MeCH(O),); 4.58-4.18 (m. H-C(2‘), ArCH,); 4.06 (m, H-C(3‘)); 3.88 
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(m. H-C(4)); 3.61 (m. 2 H-C(5')); 1.26 (m, MeCH(O),). Anal. calc. for C,,H,,CIN,O, 1H,O (446.8): C 48.38, 
H 5.08, N 6.26; found: C 47.90, H 4.91, N 6.36. 

6.20. 2-0- (1-/3-FIuoro-4-/2- ( 4 - n i t r o p / i e n ~ ~ ) c ~ t h o . u ~ ~ u r h o n ~ l o . u y ~ b e n ~ ~ / ~ 1 . ~ j ~ e / / ~ ~ / )  uvidinr ( 102). According to 
6.1 (h). Yield 89%. Colourless foam. TLC (toluene/AcOEt/MeOH 5:4:1): R, 0.45. 0.47. U V  (MeOH): 205 (4.38), 
212 (sh. 4.28). 264 (4.31). 'H-NMR ((DJDMSO): 11.28 (br. s. H-N(3)); 8.18 (m. 2H o to NO,); 7.88 
(m, H-C(6)); 7.63-7.09 (m, 2H m to NO,, H-C(2)(Ar), H-C(6)(Ar), H-C(S)(Ar)); 5.91 (m. H-C(1')); 5.53 
(m, H-C(5)); 5.29-5.09 (m, OH-C(3'), OH-C(5')); 4.95 (m.  MeCH(O),); 4.70-4.36 (m, ArCH,, CH,CH,O); 

(d, MeCH(O),). Anal. calc. for C,,H,,FN,O,,Si, . 0.5 H,O (614.5): C 53.56, H 4.66, N 6.94; found: C 52.86. 
H 4.83, N 6.91. 

6.21.2'-0-/1-(3-FIuoro-4-hydr~~.u~benz~lox~~)e~/iyl/uridine (103). According to 6.1 (u). Yield 89 O h .  Colourless 
foam. TLC (toluene/AcOEt/MeOH 30:30:12): R, 0.43, 0.47. U V  (MeOH): 211 (4.13), 219 (sh, 4.09), 263 (4.05). 
'H-NMR ((D,)DMSO): 11.38 (br. s ,  H-N(3)); 9.79 (br. s ,  OH-C,H,); 7.95 (dd, H-C(6)); 7.00 
(d, H-C(2)(Ar)); 6.85 (m, H-C(S)(Ar), H-C(6)(Ar)); 5.91 ((Id, H-C(1')); 5.62 (d, H-C(5)); 5.28-5.12 
(m, OH-C(3'), OH-C(5')); 4.86 (q, MeCH(O),); 4.51 -4.18 (m. H-C(2), ArCH,); 4.06 (in, H-C(3')); 3.88 
(m. H-C(4)); 3.61 (m, 2 H-C(5')); 1.25 (m, MeCH(O),). Anal. calc. for C,,H,,FN,O, 0.5 H,O (421.4): 
C 51.31, H 5.26, N 6.65; found: C 51.41, H 5.34, N 6.49. 

6.22. 2'-O-( 1 - ~ 2 , ~ - D i ~ h l o r o - 4 - / 2 - ( 4 - i ~ i t r o p / i e n y l ) e ~ h o . u ~ ~ u r h o n y l o x y ~ h e n z ~ l ~ . ~ ~ ) ~ ~ ~ h ~ ~ l ) u r i d i n e  (104). Accord- 
ing to 6.1 (h). Yield 69%. Colourless foam. TLC (toluene/AcOEt/MeOH 1 : l ) :  R,0.66, 0.69. U V  (MeOH): 203 
(4.661, 266 (sh,4.13), 264 (4.26). 'H-NMR ((DJDMSO): 11.30 (br. s, H-N(3)); 8.18 (d, 2H o to NO,); 7.87 
(d, H-C(6)); 7.57 (m. 2 H m to NO,, H-C(3)(Ar), H-C(6)(Ar)); 5.91 (in. H-C(1')); 5.61 (dd, H-C(5)); 5.28- 
5.09 (m, OH-C(3'), OH-C(5')); 5.01 (m. MeCH(O),); 4.69-4.38 (m, ArCH,, CH,CH,O): 4.29 (m, H-C(2)); 
4.08 (m, H-C(3')); 3.90 (m. H-C(4)); 3.61 (m, 2 H-C(5')); 3.17 ( I ,  CH,CH,O); 1.35 (d, MrCH(O),). Anal. calc. 
for C,,H,,CI,N,O,, (656.4): C 49.40, H 4.15, N 6.40; found: C 48.99, H 4.31. N 6.29. 

6.23. ~ - 0 - / / - ( 2 , ~ - D i ( . h / ~ 1 r o - 4 - h ~ d r ~ . ~ . v b ~ ~ n ~ j ~ ~ o . ~ ~ ) ~ ~ t / i y / / u r i d i n e  (105). According to 6. / (h). Yield 92 %. 
Colourless foam. TLC (toluene/AcOEt/MeOH 5:5:2): R, 0.43,0.44. U V  (MeOH): 206 (4.59), 224 (sh, 3.97), 261 
(4.03), 290 (sh, 3.43). 'H-NMR ((D,)DMSO): 11.30 (br. .P, H-N(1)); 10.64 (br. s, OH-C,H,); 7.89 
((ld H-C(6)); 7.30 (s, H-C(6)(Ar)); 6.94 (L H-C(3)(Ar)); 5.91 (&I, H-C(1')); 5.57 (d, H-C(5)); 5.29-5.08 
(m, OH-C(3'), OH-C(5')); 4.93 (q, MeCH(O),); 4.60-4.23 (m. H-C(2'). ArCH,); 4.09 (mi, H-C(3')); 3.88 
(in. H-C(4)); 3.68 (m, 2 H-C(5')); 1.32-1.26 (m, MeCH(O),). Anal. calc. for C,,H,,CI,N,O, 0.5 H,O 
(463.3): C45.78, H4.48, N5.98;  found: C45.48. H4.56, N6.18. 

6.24. 7-0-1 1-/2,5-Dic.hloro-4-[ ( 2 , 2 - ~ / i m c ~ l h ~ l p r o p ~ i n o ~ l ) o . ~ ~ ] h e n : ~ l ~ ~ , ~ ~ ~ e t h ~ l ) u r i d i 1 ~ e  (106). According to 6.1  
(u ) .  Yield 85%. Colourless foam. TLC (toluene/AcOEt/MeOH 1 :  1 ) :  R, 0.72, 0.79. U V  (MeOH): 203 (4.56), 221 
(sh. 4.18). 262 (4.02). 'H-NMR (CDCI,3): 8.52 (br. s ,  H-N(3)); 7.53, 7.33 (2d, H-C(6), H-C(3)(Ar)); 7.11 
(s. H-C(6)(Ar)); 5.62 (m. H-C(l'), H-C(5)); 5.07 (mi, MeCH(O),); 4.77 -4.50 (m. ArCH,, H-C(2')); 4.34, 4.23 
(2!??, H-C(3')); 4.11 (m. H-C(4)); 3.90. 3.77 (2m. 2 H-C(5')); 3.20, 2.98, 2.76, 2.60 (4br. s, OH-C(3'), 
OH-C(5')); 1.46 (d, MeCH(O),); 1.38 (s, Me,C). Anal. calc. for C,,H,,CI,N,O, (547.4): C 50.47, H 5.16. 
N 5.12; found: C 50.31, H 5.42, N 5.1 1. 

6.25. 2 ' -O- /~ - i2 -Pheny le tho .~~~) r l h l . [ l u r i~ / ;~ i ,  (107). According to 6 . /  (a) .  Yield 84%. M.p. 171 . TLC 
(CH,CI,/MeOH 9 : l ) :  R,0.38, 0.42. U V  (MeOH): 261 (3.95). 206 (4.18). 'H-NMR ((D,)DMSO): 11.37 

Ol3-C(5')); 4.87-4.78 (m. MeCH(O),); 4.16 (m, H-C(2')); 4.03 (m, H-C(3')); 3.86 (m, H-C(4)); 3.69-3.46 
( i t? .  CH,CH,O. 2 HpC(5')); 2.73-2.68 (m, CH,CH,O); 1.22, 1.17 (2d, MeCH(O),). Anal. calc. for C,,H,,N,O, 
(392.4):C58.15, H6 .16 ,N7 .13 ; found :C57 .76 ,H6 .22 .N6 .97 .  

6.26. 2 ' -0-~/ - /2- (4-Metho .u jp / ien~l )e tho .u~~/c~th~~l )ur i~ l~ i ie  (108). According to 6.1 (a) .  Yield 74 %. Colourless 
foam. TLC (CH,CI,/MeOH 9 : l ) :  R,0.57, 0.65. U V  (MeOH): 263 (3.97), 219 (4.06), 201 (4.18). 'H-NMR 
((DJDMSO): 11.36 (s ,  H-N(3)); 7.94, 7.83 (2d. H-C(6)); 7.06 (d ,  2 H,,); 6.80 (d, 2 H,,,); 5.87 (m, H-C(1')); 5.67 
On. H-C(5)); 5.19-5.05 (m, OH-C(3'). OH-C(5'));4.79 (4. MeCH(O),);4.14(n7, H-C(2'));4.02(ni, H-C(3')); 
3.86 (in, H-C(4)); 3.69 (s, MeO); 3.64-3.46 (m, CH,CH,O. 2 H-C(S)); 2.63 (m, CH,CH,O); 1.19 
((/, MrCH(O),). Anal. calc. for C,,H,,N,O, (422.4): C 56.86, H 6.20, N 6.63; found: C 56.86, H 6.51, N 6.30. 

6 . 2 7 . 2 ' - O - ~ ~ - / 2 - ( 4 - N i r r o p h e n ) . l ) e r h o - c J . / c . r h n ~ ~ ( 1 0 9 ) .  According to 6.1 (h). Yield 88 %. M.p. 162-. TLC 
(C'H,CI,/MeOH 9 : l ) :  R, 0.42, 0.46. U V  (MeOH): 265 (4.23). 214 (sh, 4.10), 203 (4.22). 'H-NMR ((D,)DMSO): 
11.36 (.c. H-N(3)); 8.12 (d, 2 H,,,); 7.90 (m, H-C(6)); 7.47 (d, 2HJ; 5.87 (n7, H-C(1')); 5.64 (ni, H-C(5)); 5.18 
( / ? I .  OH-C(3'), OH-C(5')); 4.81 (m, MeCH(O),); 4.16-3.50 (m, H-C(2'), H-C(3'), H-C(4), CH,CH,O, 
2 H-C(5')); 2.90 (m. CH,CH,O); 1.22, 1.13 (m. MeCH(O),). Anal. calc. for C,,H,,N,O, (437.4): C 52.17, 
H 5.30, N 9.60; found: C 51.71, H 5.47, N 9.20. 

4.26 ( t .  H-C(2')); 4.06 (m, H-C(3')); 3.87 (m, H-C(4)); 3.78-3.48 (m, 2 H-C(5')); 3.12 ( t .  CH,CH,O); 1.42 

( \ .  H-N(3)); 7.92 (d, H-C(6)); 7.24-7.15 (m, Ph); 5.88 (m, H-C(1')); 5.67 (m, H-C(5)); 5.13 (m, OH-C(3'), 



1564 HELVETICA CHIMICA ACTA - VOI. 81 (1998) 

6.28. 2’-0-~1-/2-i2,4-Dinitrophen~/)ethox~~]e/hyl~uridinr (1 10). According to 6.1 (h) .  Yield 76 %. Colourless 
foam. TLC (toluene/AcOEt/MeOH 5:4: 1 ) :  R, 0.32,0.34. UV (MeOH): 205 (4.26), 256 (4.32). ‘H-NMR (CDCI,): 
8.74 (m,  H-C(3)(Ar)); 8.68 (hr. .\, H-N(3)); 8.38 (d .  H-C(S)(Ar)); 7.65 (d ,  H-C(6), H-C(6)(Ar)); 5.70 
(m. H-C(l’), H-C(5)); 4.84 (m,  MeCH(O),); 4.39-3.63 (m,  H-C(2’), H-C(3’), H-C(4), 2 H-C(5‘), 
CH,CH,O); 3.28 (t. CH,CH,O); 2.72, 2.58 (2m, OH-C(3’), OH-C(5’)); 1.26 (d ,  MeCH(O),). Anal. calc. for 
C,9H22N,0,, (482.4): C47.31, H4.60, N 11.61; found: C47.04, H4.63, N 11.41. 

6.29. 2’-0-(2-~1-~(4-Ni1ropheny/)ethoxy]-2-oxoetho.wy~erhy/)uridin~ (1 11). According to 6.1 (h). Yield 54 %. 
Colourless foam. TLC (toluene/AcOEt/MeOH 5:4: 1): R, 0.21, 0.23. UV (MeOH): 202 (4.33), 209 (4.25), 264 
(4.27). ‘H-NMR ((D,)DMSO): 11.36 (br. s, H-N(3)); 8.19 (d, 2 H,,,); 7.89 (d, H-C(6)); 7.54 (d, 2 HJ; 5.85 
(d, H-C(l’)); 5.66 (u‘. H-C(5)); 5.28-5.10 (m, OH-C(3’), OH-C(5’)); 4.86 (m,  MeCH(O),); 4.38-3.82 
(m.  H-C(2), H-C(3’), H-C(4‘), CH,CH,O, ArCH,); 3.60 (m.  2 H-C(5’)); 3.06 (t, CH,CH,O); 1.25, 1.18 
(2d, MeCH(O),). Anal. calc. forC,,H,,N,O, I 0.5H20 (504.5): C 50.00, H 5.20. N 8.33; found: C 50.00, H 5.24, 
N 8.23. 

6.30. 2’-0-/1-/2-Bu1o.~~-2-ux~~e~hu~wy)e1hyljurid~ne (1 12). According to 6.1 (b). Yield 96% (two steps). 
Colourless foam. TLC (toluene/AcOEt/MeOH 5:4:1): R, 0.27, 0.30. UV (MeOH): 206 (3.94). 260 (3.99). ‘H- 
NMR ((D,)DMSO): 11.35 (hr. s, H-N(3)); 7.90 (d ,  H-C(6)); 5.85 (m, H-C(l’)); 5.62 (m,  H-C(5)); 5.24-5.10 
(m, OH-C(3’), OH-C(5’)); 4.89 (m, MeCH(O),); 4.26-3.80 (m, H-C(2’), H-C(3’), H-C(4), MeCH,CH,CH,, 
ArCH,); 3.74-3.49 (m.  H-C(5’)); 1.53 (m, MeCH,CH,CH,); 1.25 (m, MeCH,CH,CH,, MeCH(O),); 1.21 
(t, MeCH,CH,CH,). Anal. calc. for C,,H,,N,O, (402.4): C 50.74, H 6.51, N 6.96; found: C 50.57, H 6.58, 
N 6.96. 

6.31. 2’-0-/1-(2-Amino-2-o~w~)e/ho,wy~e/hyljuri~~ine (113). Analogously to 6.15 with 72 (0.2 mmol). Yield 
61 %. Colourless foam. TLC (AcOEt/MeOH 10: l ) :  R,0.13. 0.15. UV (MeOH): 207 (3.90). 260 (4.00). ’H-NMR 
((D,)DMSO): 11.32 (br. s, H-N(3)); 7.93 (I, H-C(6)); 7.24, 7.08 (2br. s. NH,); 5.82 (dd, H-C(1’)); 5.62 
(d, H-C(5)); 5.22-5.09 (m, OH-C(3’), OH-C(5‘)); 4.88 (y. MeCH(O),); 4.23 (m, H-C(2’)); 4.07 (m.  H-C(3’)); 
3.94-3.49 (m,  H-C(4), 2 H-C(5’), ArCH,); 1.23, 1.26 ( 2 4  MeCH(O),). Anal. calc. for C,,H,,N,O, (345.3): 
C45.22, H 5.55, N 12.16; found: C44.54, H 5.61, N 12.07. 

6.32. 2’-0-[1-13-E1hoxy-1-methyl-3-oxopropoxy)ethy//uridine (1 14). According to 6.1 (a). Yield 88 %. 
Colourless foam. TLC (toluene/AcOEt/MeOH 5:4:1): R, 0.76. 0.79. UV (MeOH): 206 (4.03), 260 (3.99). ‘H- 
NMR (CDCI,): 9.28 (hr. s, H-N(3)); 7.88-7.58 (m.  H-C(6)); 5.87-5.61 (m.  H-C(l’), H-C(5)); 5.09-4.79 
(m, MeCH(O),); 4.52-3.70 (m,  H-C(2), H-C(3’), H-C(4), 2 H-C(5’), MeCH,O, OCH(Me)CH,COO); 3.37- 
2.88 (br. s, OH-C(3‘), OH-C(5’)); 2.62-2.30 (m. OCH(Me)CH,COO); 1.41 -1.15 (m,  MeCH(O),, MeCH,O, 
OCH(Me)CH,COO). Anal. calc. for C,,H,,N,O, . 0.5 H,O (404.4): C 50.74, H 6.51, N 6.96; found: C 50.42, 
H 6.68, N 6.75. 

6.33. 2’-0-(1-13-E1hoxj,-3-oxopropoxl)ethyl]uri~~in~, (115). According to 6.1 (a). Yield 91 %. TLC (toluene/ 
AcOEt/MeOH 5:5:2): R,  0.38, 0.53. UV (MeOH): 261 (3.96), 207 (3.96). ‘H-NMR ((D,)DMSO): 11.35 

(4. MeCH(O),); 4.16-3.45 (m,  CH,CH,O, MeCH,O, H-C(T), H-C(3‘), H-C(4), 2 H-C(5’)); 2.48 
(m,  CH,CH,O); 1.21 (m,  MeCH(O),, MeCH,O). Anal. calc. forC,,H,,N,O, (388.34): C49.49, H 6.23, N 7.21; 
found: C 49.68, H 6.39, N 7.56. 

6.34. 2’-0-{1-/3-(Me/hylamino)-3-oxr1propoxyje/hyl~uridine (116). According to 6.1 (a). Yield 89 %. TLC 
(toluene/AcOEt/MeOH 5:5:2): R,  0.42,0.55. UV (MeOH): 260 (3.99). 207 (4.01). ‘H-NMR ((D,)DMSO): 11.33 
(s, H-N(3)); 7.91 (d,H-C(6)); 7.73 (9, CONHMe); 5.85 (m, H-C(l’)); 5.45 (d. H-C(5)); 5.17 (s, OH-C(3‘)); 
5.10 (s, OH-C(5’)); 4.77 (9, MeCH(O),); 4.21 -3.23 (m.  CH,CH,O, H-C(2‘), H-C(3’), H-C(4), 2 H-C(5‘)); 
2.53 (d, MeN); 2.19 (m,  CH,CH,O); 1.17 (24  MeCH(O),). Anal. calc. for C,,H,,N,O, 1H,O (373.34): C 47.12. 
H 6.32, N 10.99; found: C46.72, H 6.31, N 10.66. 

6.35. 2’-0-(I-{2-/Ace1yl(methyl)amino]ethoxy}ethyl)uridine (117). According to 6.1 (a). Yield 79 %. TLC 
(toluene/AcOEt/MeOH 5:5:2): R, 0.54. UV (MeOH): 260 (3.99). 207 (4.01). ‘H-NMR ((D,)DMSO): 11.37 
(s, H-N(3)); 7.93 (m,  H-C(6)); 5.84 (m,  H-C(l‘)); 5.68 (d, H-C(S)); 5.19 (m.  OH-C(3’), OH-C(5’)); 4.89 
(y, MeCH(O),); 4.17 (m,  H-C(2‘)); 4.15 (m, H-C(3’)); 3.87 (s, H-C(4)); 3.57 (m. H-C(5’)); 3.38 
(m,  NCH,CH,O); 2.92, 2.75 (2s, MeN); 1.95 (d ,  MeCO); 1.21 (m.  MeCH(O),). Anal. calc. for 
C,,H,,N,O, . 1H,O (406.4): C 47.76, H 6.51, N 10.44; found: C 47.86, H 6.42, N 10.28. 

6.36. 2’-0-[1-~2-Ch/oroethoxy)e/hy/juridine (118). According to 6.1 (a). Yield 88%. Colourless foam. Phys- 
ical data in [34]. 

6.37. 2’-0-/1-iZ-Cyunoet/io.wy~ethy/jurite (119). According to 6.1 (h) .  Yield Colourless foam. TLC 
(toluene/AcOEt/MeOH 5:4: 1 ) :  R, 0.43,0.45. UV (MeOH): 206 (3.82), 260 (4.00). ‘H-NMR ((DJDMSO): 11.35 
(br. .P, H-N(3)); 7.95 (d, H-C(6)); 5.84 (m,  H-C(l’)); 5.63 (m.  H-C(5)); 5.25-5.13 (M, OH-C(3’). OH-C(5‘)); 

(s, H-N(3)); 7.94 (d,  H-C(6)); 5.88 (m,  H-C(l’)); 5.66 (d, H-C(5)); 5.20 (m.  OH-C(3‘), OHPC(5’)); 4.82 
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4.89 (m. MeCH(O),); 4.21 -4.00 (m, H-C(2'). H-C(3')): 3.85 (m, H-C(4)); 3.80-3.45 (m, CH,CH,O, 
2 H-C(5')); 2.80-2.62 (m, CH,CH,O); 1.21 ((1, MrCH(O),). Anal. calc. for C,,H,,N30, . 0.5 H,O (350.3): 
C48.00, H 5.75, N 11.99; found: C48.33, H 5.70, N 11.92. 

6.38. 2 ' - 0 - ~ 1 - ~ 2 - N i / r o r t / ~ ~ ~ . ~ y ~ ~ ~ / / ~ ~ l ~ u r i t n ~ ~  (120). According to 6.1 (h) .  Yield 81 %. Colourless foam. TLC 
(toluene/AcOEt/MeOH 5:4:1): R, 0.38, 0.41. UV (MeOH): 204 (4.06), 260 (3.99). 'H-NMR ((D,)DMSO): 11.35 
(br. s ,  H-N(3)); 7.95 (d, H-C(6)); 5.84 (ni, H-C(1')); 5.65 (m, H-C(5)): 5.28-5.11 (m, OH-C(3'), OH-C(5')); 
4.90 (n7, MeCH(O),): 4.70 (m, CH,CH,O); 4.21 --3.78 (m, H-C(2'), H-C(3'), H-C(4'), CH,CH,O); 3.60 
(m. 2 H-C(5')); 1.20. 1.24 (2d, MeCH(O),). Anal. calc. for C,,H,,N,O, (361.3): C43.22, H 5.30. N 11.63; 
found: C 43.00, H 5.37, N 11.50. 

6.39. 2-0-(f-/2-~Methyl~sul~~nyl~rtho.r?,~eth?.l~rrridine (121). According to 6.1 (h). Yield 90% (two steps). 
Colourless foam. TLC (toluene/AcOEt/MeOH 5:4:1): R, 0.28, 0.32. UV (MeOH): 207 (3.94), 261 (3.99). 'H- 
NMR ((D,)DMSO): 11.35 (br. s. H-N(3)); 7.95 (d ,  H-C(6)); 5.85 (m, H-C(I')); 5.67 (m, H-C(5)); 5.32-5.13 
(m, OH-C(3'), OH-C(5')); 4.90 (m. MeCH(O),); 4.28-3.48 (m. H-C(2'), H-C(3'). H-C(4). CH,CH,O, 
2 H-C(5')); 3.32 (m. CH,CH,O); 2.93 (s, MeSO,); 1.26 (d, MeCH(O),). Anal. calc. for C,,H,,N,O,S~ 0.5 H,O 
(403.4): C 41.68, H 5.75, N 6.94; found: C 41.68, H 5.77, N 6.77. 

6.40. 2'-0-~f-/2-(Phcn.yl/hio)erhou~~lethyl~uri~line (122). According to 6.1 ( N ) .  Yield 90 %. Colourless foam. 
TLC (toluene/AcOEt/MeOH 1 : l ) :  R, 0.58, 0.61. UV (MeOH): 204 (4.26), 254 (4.21). 'H-NMR (CDCI,): 8.75 
(br. s .  H-N(3)); 7.60 (d H-C(6)); 7.35-7.14 (mi, 5 arom. H);  5.75-5.64 (m, H-C(l'), H-C(5)); 4.86 
(m. MeCH(O),); 4.48 (1 .  H-C(2')); 4.28 (m, H-C(3')): 4.08 (m, H-C(4)); 3.98--3.55 (tn, SCH,CH,O, 
2 H-C(5')); 3.12-2.64 (m. SCH,CH,O, OH-C(3'). OH-C(5')); 1.30 (d, MeCH(O),). Anal. calc. for 
C,,H,,N,O,S (424.5): C 53.76. H 5.70. N 6.60; found: C 53.26, H 5.70, N 6.47. 

6.41. 2-0 -~ f - /2 - iP / i rny l . su l /~~r iy /~r t /~o .uy~rr l~~ l~ur id inc~  (123). According to 6.1 (h) .  Yield 85% (two steps). 
Colourless foam. TLC (toluene/AcOEt/MeOH 5:4:1): R, 0.58, 0.61. UV (MeOH): 210 (4.12), 258 (sh, 4.00). 262 
(4.011, 268 (sh. 3.95). 'H-NMR ((D,)DMSO): 11.35 (br. .s, H-N(3)); 7.88 ( m ,  2 H,. H-C(6)); 7.79-7.58 
( m ,  3 arom H): 5.80, 5.65 (2rm H-C(l'), H-C(5)); 5.23 5.08 (ni. OH-C(3'). OH-C(5')); 4.70 (m, MeCH(O),); 
4.12-3.48 (m, H-C(2'), H-C(3'), H-C(4). CH,CH,O. 2 H-C(5'), CH,CH,O); 0.98 (d, MrCH(O),). Anal. 
calc. for C,,H,,N,O,S (456.5): C 50.00, H 5.30, N 6.14; found: C 49.86, H 5.27, N 6.15. 

6.42. 2 ' - 0 - / 1 - ( 2 - P h t h n / i m i d ~ ~ c / h ~ ~ ~ ~ ~ ~ ~ ~ ~ / / i y l ~ u r i ~ l i r ~ r  (124). According to 6.1 (u). Yield 76%. Colourless foam. 
'TLC (toluene/AcOEt/MeOH 1 : I ) :  R, 0.34, 0.36. UV (MeOH): 218 (4.61), 230 (sh, 4.21), 240 (4.12). 263 (4.05). 
'H-NMR ((D,)DMSO): 11.31 (br. s .  NH); 7.96-7.78 (mi. H-C(6). 4arom. H); 5.83 (m, H-C(1')); 5.62 
O J I ,  H-C(5)): 5.20-5.06 (m, OH-C(3'), OH-C(5')); 4.83 (m, MeCH(O),): 4.18-3.46 (m. H-C(2'), H-C(3'). 
Il-C(4), 2 H-C(5'). CH,CH,O); 1.15 (m, MrCH(O),). Anal. calc. for C,,H,,N,O,. 1H,O (479.4): C 52.61, 
H 4.84. N 8.76; found: C 52.49. H 5.09. N 8.51. 
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