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Synthesis of acyclic nucleoside analogues
by one-step Vorbriiggen glyco-sylation
of 1,2,4-triazolo[1,5-a]pyrimidine-7-ones

New analogues of acyclovir have been prepared by reacting 1,2,4
-triazolo[1,5-a]pyrimidin-7-ones la-i and (2-acetoxyethoxy)methyl acetate
2 in the presence of trimethylsilyl trifluoromethanesulfonate as a catalyst. The
interaction between the compounds 1a-e and 2 has led to a mixture of N3
and N4 isomers. In contrast, the reaction of compounds 1g-i and 2 proceeded
selectively to form N3 isomers. In the case of compounds 1a-c the predominant
product is the one with the acyclic moiety in azine ring (N4 isomer). Interaction
between 1d-f and 2 has led to mixtures comprising mainly N3 isomer. It has
been found that the ratio of glycosylation products 1 and 2 are thermodynami-
cally controlled. The structure of the ohtained compounds has been proved by
H, C, two-dimensional *H-3C NMR spectroscopy and X-ray analysis.
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1,2,4-Triazolo[1,5-a]pyrimi-
dines derivatives are the basis of many
biologically active compounds'?, and
their N-substituted derivatives can be
used to create antiviral and antitumor
compounds**. Considering that the thera-
peutic potential of nucleoside analogues
based on 1,2,4-triazolo[1,5-a]pyrimidine-
7-ones, the development of effective syn-
thetic procedures has become an actual
task. As a continuation of our studies in
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the search for new inhibitors of the rep-
lication of herpes simplex virus, we have
synthesized a series of new acyclic nu-
cleoside analogues 3a-i and 4a-f on the
basis of 1,2,4-triazolo[1,5-a]|pyrimidines.
Reaction of 1,2,4-triazolo[1,5-a]pyrimi-
dine-7-ones la-i with (2-acetoxyethoxy)
methyl acetate in the presence of tri-
methylsilyl trifluoromethane sulphonate
as a catalyst resulted in alkylated prod-
ucts 3 and 4. In the case of compounds
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la-c in the reaction mixture, N3 deriva-
tives of 3a-c usually predominate. In the
case of compounds 1d-f, conditions for
selectively produce both N3 and N4 de-
rivatives have been chosen. 1g-i gives

only N3 alkylated products 3g-I (Table 1).
The structure of 3a-i and 4a-f was defined
on the basis of two-dimensional 1H-13C
HMBC NMR experiments.

Table 1
Yield, ratio of isomers of acyclic nucleoside analogues
Yield,
correlation of R! R? R? Metod? Ratio® Yield (%)
Heterocycle

A 62:38 56
la H H Me

B 100:0 60

A 51:49 59
1b Me H Me

B 75:25 49

A 52:48 63
1c SMe H Me

B 94:6 80

A 5:95 86
1d H Ph H

B 75:25 48

A 40:60 70
le Me Ph H

B 70:30 43

A 4:96 59
1f SMe Ph H

B 60:40 46

A 100:0 39
1g H H Ph

B 100:0 41

A 100:0 75
1h Me H Ph

B 100:0 24

A 100:0 35
1i SMe H Ph

B 100:0 34

* Conditions A: MeCN (7 mL), BSA (2 mmol), 1a-i (1.8 mmol), TMSOTf (2 mmol), 0.5ch;
B: MeCN (7 mL), la-i (1.8 mmol), TMSOTT (2 mmol) 0.2ch; ® The 3:4 ratio was determined

by 'H NMR.
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Compounds 3a-I have been character-
ized by presence of cross peaks between
the protone signals at C1° atom, and C2
and C3a carbon atoms. In the case of 4a-f
derivatives, N4 position of acyclic frag-
ment is confirmed by a cross peak be-
tween C5 and H1' atoms. Furthermore,
for crystals of the 3d and 4d compounds
X-ray diffraction analysis has been per-
formed, which is fully consistent with
NMR data.

Deprotection of the substances 3a-i
and 4a-f under the action of a metha-
nolic solution of ammonia has led to
novel acyclovir analogues 5a-i and 6a-f.
The cytotoxicity and antiviral activity of
compounds 5a-i and 6a-f have been in-
vestigated against herpes simplex virus
type I in Vero cells in accordance with the
procedure [3]. The obtained compounds
showed weaker activity against HSV
compared to acyclovir.
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CuMHTE3 aUMKIMYECKMX aHANIOroB HYK/1€03UJ0B
rnmKo3unuupoBaHuem 1,2,4-tpuasono[l,5-a]
NUPUMUAUH-7-0OHOB NO OAHOCTAAUNHOMY
metoay ®opbpilorreHa

HoBbie aHanorv auuknoBupa ObIM  MOMyYeHbl MNpYU  B3aUMOAEHACTBUM
1,2,4-tpuasono[1,5-a]nmpummnanH-7-oHoB la-i ¢ (2-aLeTokcuaTokc)MeTuna-
LeTaToM 2 B NPUCYTCTBUAW TPUMETUICUIMNTPUATOPMETaHCYNboHATa Kak KaTa-
nu3aropa. B3avmogeicTere mexay coeguHeHvamu la-e n 2 npuBeno K cMecu
N3 n N4 n3omepos. Hanpotus, B3aumogeiicTue coegvHenuii 1g-i n 2 npore-
kano usbuparensHo ¢ obpasosaHnem N3 u3omepos. B cnyyae BewecTs la-c
npeobnagaet NpoaykT C auMKIMYeckum dparMeHToM B asuHoBoM konbue (N4
n3omep). Baaumogeiicteve 1d-f 1 2 npuBeno Kk cMecsiM, copepXallmm rnaBHbIM
o6pa3om N3 n3omep. Bbino ycTaHOBNEHO, YTO COOTHOLUIEHME NPOAYKTOB FIMKO-
3unmpoBaHus 1 1 2 ynpaenseTca TepMmoguHamnyecku. CTpyKTypa nonyueHHbIX
BelLecTB 6bina gokasaHa H, 1*C, oeymepHoii tH-3C AMP cnekTpockonueit, a Tak-

)K€ PEHTTEHOCTPYKTYPHLIM aHa/IM30M.
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[IpomsBogusie  1,2,4-tpnazono[1,5-
G|MUPUMUIMHOB TPENCTABIISIOT COO0H
OCHOBY MHOTHX OHOJOTHMYCCKU aKTHB-
HBIX BemiecTB [1-2], a mx N-3americH-
HbIC TIPOU3BOJHBIC MOTYT HCIIOJIB30-
BaThCs JUIS CO3JIaHUS MPOTUBOBHPYCHBIX
U TIPOTHBOOIYXOJICBBIX  COCAMHCHUI
[3—4]. YuuteBasi TeparmeBTUYECKH TIO-
TEHIMAJl AHAJIOTOB HYKJICO3UIOB Ha
ocuHoe 1,2,4-tpuazomno[1,5-a]nupumu-
JIUH-7-0HOB, pa3padoTka 3(PQEeKTUBHBIX
CHUHTETHYECKHX TMPOLEAYP CTAHOBUTCS
aKTyallbHOW 3amaveil. B mpomomkeHune
HaImMX paboT M0 TTOUCKY HOBBIX HHI'HOU-

TOPOB PEIUIMKAIIMN BUPYCa MPOCTOTO Tep-
reca Mbl CHHTE3UPOBAIH Psijl HOBBIX allv-
KJIMYECKUX aHAJOrOB HYKJICO3UAO0B 3a-i
u 4a-f na ocnose 1,2,4-rpuazono[1,5-a]
MTUPUMHUTTHOB.

Bzaumoneiicteue 1,2,4-tpuazono[1,5-
a|nupumMuuH-7-oH0B la-i ¢ (2-ametox-
CUATOKCH )METHJIAIIETATOM B TIPUCY TCTBUH
TPUMETHICHIHITPUDTOPMETAHCYTb(]O-
HaTa B Ka4yeCTBE KaTaln3aTopa TPUBEIO
K aJKAJIUPOBAaHHBIM TipoaykTram 3 u 4. B
clly4ae coeIMHeHUH 1a-¢ B peakmoHHOU
CMeCH, KakK MpaBmio, mpeodnamaoT N3
npousBoaHbIe 3a-c. B ciyuae coennmue-
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Hu# 1d-f, OpuUTH TOTOOPAHBI YCIOBHUS IS
CEJIEKTHBHOTO TTONyYeHHUs Kak N3, Tak u
N4 npou3BOAHBIX. 1g-1 JaFOT UCKITFOYH-
TenmbHO N3 amKMINpOBaHHBIC MPOXYKTHI
3g-I (tabm. 1).

Crpykrypa 3a-i u 4a-f Obuta ycTaHOB-
JICHa Ha OCHOBaHMM JByMEpHBIX AMP-
skcriepumenTtos 'H-*C HMBC.

Coenunenwst 3a-i XxapakTepr30BAINCH
HaJIN9IAEM KPOCC-TIMKOB MEXIy CHUTHasa-
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MU TpoToHOB TpHu arome Cl' u atTomamu
yrepona C2 u C3a. B cirywyae npousBos-
HBIX 4a-f, N4 mo3unms anuKIndecKoro
(dparMenTa MOATBEPKAACTCS KPOCC-TIH-
koM Mmexay C5 m H1' aromamu. Kpome
TOTO, JUISI KPUCTAUIOB coequHeHnil 3d u
4d ObUT TPOBEJICH PEHTTEHOCTPYKTYPHBIT
aHaJIN3, KOTOPBIN IOJIHOCTBIO COIVIACyeT-
ca ¢ nagaeiMu SIMP.

VYnanenue 3anUThl B BellecTBax 3a-i

Tabmuna 1
BBIX0/, COOTHOIIIEHHE H30MEPOB AIMKIMIECKAX aHATIOTOB HYKJICO3UIOB
Tereporun R! R? R3 Meton® CootHorrenue® Brixon (%)

A 62:38 56

la H H Me
B 100:0 60
A 51:49 59

1b Me H Me
B 75:25 49
A 52:48 63

1c SMe H Me
B 94:6 80
A 5:95 86

1d H Ph H
B 75:25 48
A 40:60 70

le Me Ph H
B 70:30 43
A 4:96 59

1f SMe Ph H
B 60:40 46
A 100:0 39

1g H H Ph
B 100:0 41
A 100:0 75

1h Me H Ph
B 100:0 24
. A 100:0 35

1i SMe H Ph
B 100:0 34

Ipumeuanue: *

Yenoeust A: MeCN (7mi), BSA (2 mmons), 1a-i (1,8 mmons), TMSOTT (2

Mmoib), 0,5 1; B: MeCN (7 M), 1a-i (1,8 mmomns), TMSOTT (2 mMons), 0,2 q; PotHomeHne 3:4

66110 onpeneneHo mo 'H SIMP.
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n 4a-f mox nelicTBMEM METaHOIBHOIO
pacTBopa amMMHakKa IPHBEIO K HOBBIM
aHajoram anukioBupa Sa-i u 6a-f. L{u-
TOTOKCHYHOCTh M MPOTHBOBUPYCHAS aK-
TUBHOCTH COE€IMHEHUN 5a-i u 6a-f Obuia
WCCIIe/IoBaHa TIPOTHUB BHpyca Trepreca

[IPOCTOr0 MEPBOIO THUIIA B KIIETKaX Vero
B cooTBeTcTBUU C mpouexypoit [3]. Tlo-
JIy4EHHbIE COEIUHEHUS IPOAEMOHCTPU-
poBaiu ci1adyro akTUBHOCTH poTuB BI'TI
10 CPABHEHHUIO C alIUKJIOBUPOM.
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