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SYNTIHESIS AND PROPERTIES OF CY-jETHYLHUCLIZIOSIDES
AND THHIR PHOSPHORIC ESTERS

Sergey II. Hikhallov

Inctitute of Holecular Biology of the USSK Academy
of Sciences, 117984, liogcow, Vavilov styr. 32, USSR

ABSTRACT. A brief review on the synthesis and properties

of C'-methylnucleosides is given.

A traditional approach in preparing the anslogs of
nucleogides and nucleotides is to replace, or remove,
funcitional groups. Although this approach has its merits,

purpoge 1z to synthesize funcitionally competent ana-
loge, preserving all the functicnalities of the naturally
occurring compounds in order to retain all possible sites
of binding with the enzymes catalyzing the synthesis and
decomponition of nucleic acids. In this short review we
wigh to give an account of the synthesis and properties
of some functionally competent analogs: Clemethylnucleo-
gldes and their phosphoric esters.

The first reports were mainly focused on adenosine de-
rivatives. Starting from L-rhamnose 5'-C-methyladenosines ]
and 2 were obbalneu?, later 1t wasm shown2 that it was possib-
le to synthesize these compounde fron adenosine derivatives.
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The defined Baker's scheme wgs used for the prepara-
tion of 1 and 2 (B=Ura, Cyt, Ade)3. Nearly the same approach
was utilized for the synthesis of cytidine derivatives 1
and 34. Recently it was shown that purine 5'-C-methylnucleo-
sides could be prepared from uridine derivetives ] and 2 by
microbilogical transglycosylationS.

Walton and coauthors prepared6a’b

3 (B=Cyt, Ade) star-
ting from D-xylose, the same group synthesized b,o 4 fronm
avallaoble 2-C-methyl-D-ribonolactone. Recently we have de-
veloped a general scheme for the preparation of 3'-~C-alkyl-
nucleosides7 starting from 3-C-alkyl-D-allose derivatives.
lMoreover, it has been shown that starting from 3-C-methyl-
D-allose it is possible aluo to prepare 2'-C-methylnucleo-
sides 4 (B=Ura, Cyt, Ade)aa’b. The key step in another
scheme®” for the synthesig of 4 is aldol condensation of
2,3-0-igopropylidene~5-0O-trityl-D-ribose with formaldehyde.
Very recently 4 (B=Cyt) was obtained by a multistep synthe-

8c

sis starting from uridine . The structure of 1-4 were

unambiguously proved by X-ray analysis7c’8b’9.—

It appeared to be of interest to compare the confor-
mational properties of C'-methylnucleosides with those of
naturally occurring compounds. As for 5'-C-methylnucleosi-
des 1 and 2, their conformation in solution is nearly the
same as can be seen from the CD and PR spectraB: almoat
the same Cotton effecty, chemical shifts of 1',2!',3%'-pro~
tons and J132¢ J233.and J3;4.Va1ues as in the case of natu-
ral nucleosides. As can be secn from the PUR spectra of 3
the large values of J1;2;7.5-8.O’HZ might be due to the pre-

ferential S3-type conformation7, 2T3 conformation was found in
. An opposite conformation

Tc
of K~type can be deduced from PHR spectra of 4 in solutioneaP

In crystal 2'-C-methyluridine adopted the rare 3T4 conforma-
8b

crystal of 3'-C-methylcytidine

tion~ . These conformational peculiarities must be taken

into account while congidering the substrate propertics of
1-4 and their phosphoric esters.
5'=(C=-kiethyl derivatives of UMP and UTP were preparedBc.

100,

WS 320Wn that H.coli RNA polymerasse discriminates
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D-allo- and Le-tale-5'=triphesphates of 1 and 2. RIUA polyme-
rase does nol support long-chaln RUA synthenis from 5t'=0-
methylFNTP ia the abscnce of natural HNTP. Hov more thon two
anglog residues can be attached to the 3t'-end of the pre-
gsynthegsized RNA, Copolymerization of ATP and 5'-C-methyl-
UTP(D=-allo) yields a long poly-A~U anslog. In the case of
L-taleo-igomer, RIA elongation is not inhibited only if the
distance befween the anslog residues in the RHA chain is
not shorter than five natural nuclectide res 7ule”1oa.
21-C=ilethyl-UTP was prepared7c and found tc be a ter-

d10b

minator of RNA synthesis, it can be used for nucleic

acld sequencing with DNA-dependent RNA polymerase i 5_

coli. This termination of RNA synthesis may be associated
11

with the antiviral activity of 3'~C-alkylnucleosides

Using the conventinal methodology, several dinucleo-
sides monophosphates were prepared12 on the basis of 1,2
and the kinetic parameters for their hydrolysis catalysed

by RNAsges with different gpecifity were measured13
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