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Pyrano Derivatives DESCRI PTI ON: The invention relates to pyrano jy[
derivatives, to nethods for 5 their preparation and to pharngcel |
Cgrfgzs § 9 .

conp i ons containing them The invention provides pyrano deri

t he ral fornmula | 10 _ CH3 [err] 15

0\ | Y wherein Xl represents a hydrogen, chlorine or..
brom ne 20 atom Z represents a residue of thq general formula Il or the (
general formula Il N 25 [err]l] ' '

1l (X representing a hydrogen. chlorine or brom ne atomand T 30
representing arPpxggerberisatpbes aton), and Y represents an arabinosyl,

xylosyl or rib A ., the residue Y having either a pyrane or furane
¥SCREBT PUR:
et or

configuration. acetyl ated, and being bound to the nitrogen

atomto give eith@riR¥enhigr redatesr toapysano derivatimeso teemethadesfar

may alternagivetyeDe r pivepagitdédn 2ndy e 9SREFmAcEENUbAC |bmp¥kidions

Herr] 10 ereéghggin%%gYéﬁng.T are as above defi ned.

The invention provides pyrano derivatives of the general

formula I
i0 CH3 ii
X
1 C
VG N
A
S I &

15

wherein X; represents a hydrogen. chlorine or bromine
20 atom. .

Z represents a residue of the general formula II or the

general formula III

H
\ _ N -

25 K
/ 11 - /K II1
: e

(X representing a hydrogen. chlorine or bromine atom and T
3o representing an oxygen or sulphur atom), and

Y represents an arabinosyl, xylosyl or ribosyl residue, the

residue Y having either a pyrane or furane configuration,

being free or acetylated, and being bound to the nitrogen

atom to give either the e or the ﬁnanomer-

(<%
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The pyrano derivatives I may alternatively be represented



The conpounds according to the invention are of interest for their
therapeutic . action in the field of virus- and 15 bacteri a-i nduced di seases
amd. for some of them for their activity in the cardio-vascular field.
Accordingly, the invention also provides a pharnmaceutical conposition
conprisi ng a pyrano derivative | in adm xture with a pharmaceutically
acceptabl e diluent or carrier. 20 The invention further provides a method
for the preparation of the pyrano derivativeg 4. the nethod conpri sing
reacting one of t he coqgounds f the general ffbnulae I Va and |Vb CH[err]

0 25 eral formul

| Vb wherein Xl X and T are as above defined wth
ar abi nose, xylose or ribose in a solvent, such as aceton
reactants are preferafBg usedin 35 stoichionmetric
reaction proceeds unddr - stirring at,roomte

od
of from12 §o 2Xyhou eact | gr=— ferably con : I trogen
circulation in the ) 3- - hexanet hyl§di si | : i
p /;rachlorlde .é N TRy
nds o ¢ invention. Qhe cor esponging

trimethyl chl orosil

acetylated form o

non-acetyl at ed &npounds are Ybtai ned by the usual desacetylatio
techni ques. 10 The starting eri al #my be obtained as fol |l ows:

Ib

10
wherein Xl. X, Y and T are as above defined.

_ The compounds according to the invention are of interest
x; for their therapeutic action in the field of virus- and
15 bacteria-induced diseases and, for some of them, for their
activity in the cardio-vascular field. Accordingly. the
invention also provides a pharmaceutical composition
comprising a pyrano derivativé I in admixture with a
pharmaceutically acceptable diluent or carrier.
20 '
The invention further provides a method for the preparation
of the pyrano derivatives I, the method comprising reacting
one of the compounds of the general formulae IVa and IVb

25 CHB s
X X
v &z
| »
' 4
(o) o N
30 IVa

- wherein X and T are as above defined with an
acetylated arabinose, xylose or ribose in a solvent, such
as acetonitrile. The reactants are preferably used in

35 stoichiometric proportions, and the reaction proceeds under



A - The acetylated oses nmay. be obtained fromthe corresponding
oses conventional acetylation using an excess of acetic anhydride in the
pres of perchloric 15 acid, under stirring at roomtenperature (0.5 to .
one ry. The reaction nixture I's poured on icy water, which gives an. 0|Iy
pkgduct. extracted by chl orof orm and dri ed. The reanaI of the .

chl. or of orm by evaporation under reduced pressure |eads to an oi | MAthw%”,

yi el d "of about 55 to 85% 20 according -t® -the product. t hese oses

t d f h
mxtures i n SR EIRS 3O KooH FEREEA LAt SO8E 2 Pépf&?hegcon 12 1€b! 24
conpounds | \ljeurg . arthe \teackior 25 pbefercblysconduched qnﬁgsunatrvgen
OH CH3( e”]cﬂ@@lé@iéﬂ% éhéopfeéenééeofcpwwnsl 3i,9- which both X
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ol ) ats 13etrachldfidé. distilling off water and ethanol produced by
the reaction, the tenperature is raised to 180[errr]C. After 3 hours.

the mixture is cooled and poured into a boiling nmxture of water and

et hanol (50/Bi% 1eb¢sV¢|ourm)e acetyhated Hormspéndihen compounds spEnshen is

stirred, fil ﬁVéﬁkl&@Shﬁﬁ égﬁ?éﬂdfﬁganéQLQQe@&l&%b@“%dﬁﬁ&ﬁn@@dare

nethanol m xture, dried under pressure and ecrésta It zed from
et hyl ene gly85¢ah%ﬁ%d%1h§heeﬂ$ﬁﬁl 9?%@Ge§b§a§1??356°hn
10

ues.

The starting materials may be obtained as follows:
A - The acetylated oses may be obtained from the
corresponding oses by conventional acetylation using an _
excess of acetic'anhydride in the presence of perchloric ;}
15 acid, under stirring at room temperature (0.5 to one hour).
The reaction mixture is poured on icy water, which gives an
oily product, extracted by chloroform and dried. The
removal of the chloroform by evaporation under reduced
pressufe leads to an oil with a yield of about 55 to 85%
20 according to the product. As these oses exist under
pyranose and furanose form, each of these forms or their
mixtures in various proportions may be used.

B - The condensed ring compounds IVa and IVb may be
25 obtained as follows: '

Compound IVa OH —
X
/
C33CO.CHX1 .COOCzH5 + ’N
30 : = N
HO

For the compound in which both X, and X represent
hydrogen atoms, 123 g of 1-phenyl-3,S5-dihydroxypyrazole
35 (0.7 mol) are treated with 270 ml of'ethyl acetoacetate



10 The process is the sane when either X1 or X (or both) represents a
chlorine or brom ne atom Conpound |Vb 15 (CH3CO CHX[err].COOC2H5 +

t i obarbituric acid or barbituric acid: | Vb The process is the sane
as for conpaund |Va above but starting with 100 g-(0.7 nol) of |
thlobakplturlc acid. Yield 101 g (68% . Barbituric acid is used for T[err].
20 The'invention is illustrated by the follow ng Exanples. As the process
S strlctry the sanme for all the conmpounds- danky the first Exanple will be

described in det 25 V\PPIE')E)E‘eﬁ()t Pgaogarrpléffflonléllsséﬁ if{bg ?fer LAk 2Ndng

characteristics i véh oun
1-([err]-D2, 3, sthanopepmpﬂuaedtpyrtbefmcanbéph} ghphssmpexature is raised

cmethyl - pyrano- ¢g, 31gbog)" az0kfeek 641l Rrd)  kREO ﬂiz@ﬂ@réltis? i Led and
fitted with stirring _nmeans were xred under ni o en C|r I on } ? g
(0.08 nol) of 2PONERF - trﬁat%ypﬂ’g} RgoMixtyre) %ﬁ@“ ?? 3
m (0.0585 ol ) pbgf VEekahe) hylldsaailhgzam aZEﬁpdndﬁ:ﬂ.ZlS'Mnl )swdpension is

t et ramet hyl chl or slla e, 1), '

250 nl of acet offi g Aﬁﬁﬁx%Q :h#gﬁfg)gléﬁméégdgg o%?%rgsgkerbglgfﬁgﬁe
to which was ad@badl:e25 &nd (Metbanod| mioftyre s]drbedcundeset seduceds REEAEYES
Stirring was na'a?xtdasfftﬂreé] aﬂﬂ%ﬁ”frb‘ﬁd@ﬁ Eh@g‘adl&iadlc%é‘ﬁéﬂ@th%l-raﬁher,

reacti on m xtureée Wwa pour e nto a co 10/650 bi carbonat e
sol ution and th&igldd95ag 38 «t0o 6.7. 320

10
The process is the same when either X, or X (or both)
represents a chlorine or bromine atom.

Q; Compound IVb
15 CH4CO.CHX .COOCz s * thiobarbituric acid or
barbituric acid IVb

The process is the same as for compound IVa above but
starting with 100 g (0.7 mol) of thiobarbituric acid.
Yield 101 g (68%). Barbituric acid is used for T=0.

20
The invention is illustrated by the following Examples.
As the procesé is strictly the same for all the compounds,
only the first Example will be described in detail. For the
other Examples. only starting materials and characteristics

25 will be given.

i Example A: Compounds Ia

1) 1-(p-D-2,3, s-tr1-o-acetylr1bofuranoszl) 2-phenyl-4-
-methyl-pyrano-(2,3-c)-pyrazole-3,6-dione

30 Into a one litre reactor fitted with stirring means were
poured, under nitrogen circulation, 19.4 g (0.08 mol) of
2-phenyl-4-methyl-pyrano-(2,3-c)-pyrazole-3,6-dione, 12.3
ml (0.0585 mol) of hexamethyldisilazane, 27.3 ml (0.0215
mol) of tetramethylchlorosilane, 18.7 ml (0.16 mol) of tin

35 tetrachloride and 250 ml of acetonitrile. After stirring,




m of chl orof orm were added under stirring and the organi c phase was

se ted, washed with water. dried,on anhydrous sodi um sul phate and
evgggékted to dryness. The dry product -was then triturated with diethyl
eth and recrystallized 10 from hot ethanol . After separation. mashing
ang~drying. there was obtained 12.4 g (yield 319 of a white crystalline-’
potndér . el enental anal ysis of which showed a good . correspondence Wi
the formula C24H25N2010. O Melting posnt 157 C (Tottoli) The conpound

i s insol uble | | ybl I o

correspondi nﬁﬁgre esaceé??ggxé%&) 3 ?%jc'fﬂ:cgéml??grﬁﬁ églg‘ﬁéerr?%

a white (0p@&daol) ¢ﬁﬂﬂragtetraacgtxltzsbefgranpgpp), $hsotuugewas

wat er and so 0 h

o Lerd]s h&%ﬁarhlﬂ_ea fj:“ gicfgt hk:rﬁrﬂsgmﬁ%sniirogen c:.rcixlation. The

Ut hyl e cnFBRREORaILAEIEE CYAB (KHRR CBQUELH JAERIA FeId 5108 soddun o

\[Aﬁ'”] Dsetr?aeawbnatbofsmmm Ranttthe HrmaisS adjursted Vel 6. ‘lBB 5320f a
ite crystallin uct

water, sotuoPh BF HHARARR Hekh Haded ff‘i%é: arEhitablang BASGoYRaRL"

cor r espondenpbasgget waish@epanatied .Cwaghed with witerrhériedcgnrespwdabng .

desacetyl at egoaiuﬂr ad;ggf.t féﬁra%?of;&ééﬁef;b] awgﬂzgherrbhe dh:§ g%odﬁ‘é'tge

powder neltin I.NSQ

sol ubl e ,nwgg & h§¥ &4 ether and recrystalllzed

1- ([err]15> 2£8bfr rﬂcﬁrethsﬁél aca&ﬂtér baépaaaasuh). Zralddinig| -&id o8eying,

phenyl) - ”ELRX %@é”‘)éﬁsxnéé(21§ f) gyrq20| d? %fﬂcme a white
crystalline powder., elemental analysis of which showed a
good correspondence with the formula - Cy4Hy5N,0,4 - -
Melting point 157°C (Tottoli). The compound is insoluble \)

15 in water and soluble in dimethylsulphoxide.

The corresponding desacetylated product (formula
C, g8, 9N807 ) is a white powder = melting at
173-175°C (Tottoli)., 'insoluble in water and soluble in

20 dimethylsulphoxide.

2) 1-(p-D-2,3,5-tri-O-acetylribofuranosyl)-2-phenyl—-4-
-methyl-S-chloro-pyrano—(2,3-c)-pyvrazole-3,6-dione

25 IVa, X = H, X, =Cl1 p-D-tetraacetyl-ribofuranose

1
Reaction time 15 hours - yield 36.5% of a white crystalline ‘-
product melting at 168°C (Tottoli). Insoluble in water,
soluble in dimethylsulphoxide. Analysis shows a very good

30 correspondence with the formula C,,H, , N,O . Cl.

2472472710
The corresponding desacetylated product (formula
C18318N201C1) is a beige powder melting  at 189°¢
(Tottoli), insoluble in water and soluble in

35 dimethylsulphoxide.



IVa, X - Xerr] - d [err]-D-tetraacetyl-ribofuranose 5 Reaction tine
12 hours - yield 38%of a white crystalline powder nelting at 193[err]C
(Tottoli) I nsol uble in water. soluble in dinethylsul phoxi de. Anal ysis
shows a very good correspondence with the fornula C24H23N2010C12 10 The (:jb
correspondi ng desacet yl at ed pr oduct (formul a C18HL7N207C12)

is &t beige powder mel ting at 233[err]C (Tottoli), insoluble in
wat er and soluble in dinethylsul phoxi de_ }5_-4)
1-([err]-D-2,3,4-tri-0O acetyl xyl opyranosyl )-2- _
_pheny|_4_n‘ethy) =A$-D-20, 3.3 ~aceLy; 0 anesyl

[err]-D-tet raacmhgagl—apmbahﬂeszehae@et-g& Rahbr® 21 §-Bo by razpile-d ,39%iehed
white crystalline powder nelting at err]C (Tottol1). nsoluble 1n

wat er, sol ubl e in dinethylsul phoxide. Analysis shows a very good
correspondence ivah &he Eqrmulfd C24H28NRf-&etrasfetyl-zibpfuranose

correspondi &g desacetyl at ed pr oduct (formula C18 [err]9N2[err]7)
i's a beige powder neltin at 246[ err]C (Tottol i), i nsol yhl e
in water an@eaQ§ﬁqmﬂﬁimei¥£dpﬂBFﬁ rs AeAsk i 4AS %% feWLPFe crystalline

1-([err]-D-2, 3, F‘&waeir [ee1¢img eyl xy9ster 4moteblil-. Insoluble in water,
- phenyl - 4- net hyl -

[err]-Dtet raacgp@%@j&?%}%{@o £ plh%x?i’dGe'.di Oﬂ&aiygisxshows a very good

correspondence with the formula Cy4Hy3N,0,,4Cl, .

10
The corresponding desacetylated product (formula
018H17N207C12) is a beige powder melting at
o 233°C (Tottoli), insoluble in .water and soluble in
S dimethylsulphoxide.
15
4) 1-(p-D-2,3,4~tri-O-acetylxylopyranosyl)-2-
-phenyl-4-methyl-pyrano-(2,3-c)-pyrazole-3,6-dione
Iva, X = x1 = H p-D-tetraacetyl-xylopyranose i
20

Reaction time 17 hours - yield 39% of a white crystalline
powder melting at 201°C (Tottoli). Insoluble in water,
soluble in dimethylsulphoxide. Analysis shows a very good

correspondence with the formula C24325N2010.
25
[ The corresponding desacetylated product (formula
bl C,gH,9N,0,) is a beige powder melting at 246°C
(Tottoli), insoluble in water and soluble in
dimethylsulphoxide.
30 :
- 8) 1-(g~D-2,3,5-tri-0-acetylxylofuranosyl)-2-

-phenyl-4-methyl-pyvrano-{(2,3-c)-pyrazole-3,6-dione

IVva, X = X, = H gp-D-tetraacetyl-xylofuranose



-7- Reaction tinme 22 hours - yield 29.5%of a mhife crystal line product

mel t} at 168[err]C (Tottoli). Insoluble in water. soluble in |

di sul phoxi de. Anal ysis shows a very .good correspondence with the-

for GQ24H2[ err] N2010 5 The correspondi ng desacet yl at ed pr oduct
nula C18 [err] N207) S a bei ge powder mel ting at .
rr]C (Tottoli), I nsol ubl e I n wat er and sol ubl e I n oS

dlnethylsulphoxide 10 6)

1-([err]-D2.3,5 tr|-C)acetglxylofuranosid) gLFr -'br ono- .

- phenyl ) - 4- nBFﬁ?Flﬁfir kige 3 ShE)‘Iﬁyrai’&le 28. py¥hite qpystrlline

\[,\E'”] Dtetrﬁaoawt mé]!ﬁilﬂgfi?aﬁem SSc'rwaolwe tlﬁzriubmsblleyuﬁl ﬁa&?&é of a
ite crysta owder r oli nsol ubl e

wat er, sol ub éiﬁﬁlg \#gtﬁiy Lﬁﬂﬁﬁ%aa]@ A{Hfﬁry %Sgﬁ%ﬁés 2598?'9 Fod& LY good

corr espondencergeshonfiencer wikh ChéHFormpANZF? JH, X080, 20 The

correspogdi ng desacetyl at ed pr oduct formula Cl8[err] N err]Br)

is a belge pomder neltl at 241ferr Xé;btt0|l) i nsol ubl e in
water  and Th8o| ubFRrrespo ﬁ%@hylé@# 7) product  (formula

|1 ([irr]tﬁfcgf Ni o[,wr]mcet&errﬂ)oéxéerr]?aﬁdefrgrwémil rllae ZHm?cer]r]
- - 4-me r ano- c razo i on a err
Y g ??égCE%/yI ﬂdﬂ(ﬁ@%nop F?éaoﬁ:??on 238pluple’ yitd d

= [err]
42% of a whi 8émethylatlphexpdeduct neltlng at 188 C (Tottoli). Poor |y
sol uble jg water, soluble in dinethylsul phoxide. Anal ysi s shows a
6) 1#(B-D—2,3.S-tri-o—acetylxylofuranogyl)-z-(p-bromd-
-phenyl)-4-methyl-pyrano-(2,3-c)-pyrazole-3,6-dione

IVa, X = Br, X, = H p-D-tetraacetyl-xylofuranose N

15
Reaction time 16 hours - yield 27% of a white crystalline
powder melting at 159°C (Tottoli). Insoluble in water,
soluble in dimethylsulphoxide. Analysis shows a very good
correspondence with the formula C24HZ4N201°Br.

20
The corresponding desacetylated product (formula
c18318N207Br) is a beige powder melting at 241°
(Tottoli)., insoluble in water and soluble in
dimethylsulphoxide.

25
7) 1-(p-D-2,3,4-tri-O-acetylxylopyranosyl)-2-phenyl- .
—4-methyl-5-chloro-pyrano-(2,3-c)-pyrazole-3,6-dione ~
IVa, X = H, X, = Cl p-D-tetraacetyl-xylopyranose

30

Reaction time 23 hours - yield 42% of a white crystalline
product melting at 188%c (Tottoli). Poorly soluble in
water, soluble in dimethylsulphoxide. Analysis shows a
very good correspondence with the formula

35 C24324N2010C1.

3t
'



A

very good correspondence W th t he formul a 35

C24H24N2010[ err] -8- The correspondi ng desacetyl at ed product -
(formula C [err]18N [err]7Cl) is a beige powder nelting at 2
(Tottoli), -insoluble in wat er and sol ubl e in

di met hyhsul phoxi de. 8) 1-(D-2,3,5-tri-0-acetyl arabi nof uranosyl) - 2-phenyT-

- 4- methyl - pyrano- (2. 3-c)-Pyrazol e-3,6-dione IVa. X - Xerr] - H

D-t et raacetyl - arabi nof uranose 10 Reaction t+rée -7 hours - yield 28% of a
white crystalli rod t 14 le i

wat er, sol uble .r&ﬁ‘egl rre# %/rlrs@é:‘}oh@gfg Aég%aélgi' % Lé& v%f@&ké@ (rformula
cor r espondence WigBighe -,(Frln’ul ai€24l-425N9§1-EGrr]PQ‘$d%e mel&imgespéhdl $2°C

desacetyl ated (mytadd), (LiAsswLB1E18[an | 190REEr iand 2 sollgbye in

powder meltin 244 T. tt0|l) i nsol ubl e in water and
soluble in chﬁhiqéﬁgﬁﬁﬁﬁiBRQ£;é)

1-(D-2,3,5-t¥i-[err] - acetylarablnofuranosyl) 2-([err]-chloro-

phenyl ) - 4- nethyl pyrar ) - err]
[err] Dtetra g % 33 "Ziy q‘ - 2
of a white crystzAime R K T aZo0e e i ). | nsol ubl e
in water, soluble in dlnethylsulphOX|de Anal ysi s shoms a very good

correspondence wi.th the fornula C2[ err] 24N201QdC
Iva, X = X, H -te raacetyl-arablnofuranose

10
Reaction time 17 hours - yield 28% of a white crystalline
product melting at 144°C (Tottoli). Insoluble in water,
soluble in dimethylsulphoxide. Analysis shows a very good

-;, correspondence with the formula C24525N201°
15
The corresponding desacetylated product (formula
C18519N207) is a Dbeige powder melting at ' 244°C
(Tottoli), insoluble in water and soluble in
dimethylsulphoxide. )
20

9) 1-(D-2,3,5-tri-O-acetylarabinofuranosyl)-2-(p-chloro-
phenyl)-4-methyl-pyrano-(2,3-c)-pyrazole-3,6-dione

Iva, X = C1, x1 = H D~-tetraacetyl-arabinofuranose
25
: Reaction time 17 hours - yield 39% of a white crystalline
o product melting at 177°C (Tottoli). Insoluble in water,
soluble in dimethylsulphoxide. Analysis shows a very good
correspondence with the formula c,,B,,N,0,,.Cl.

2472472710
30 .
The corresponding desacetylated product (formula
C18318N201C1) is a beige powder melting at 201°%¢
(Tottoli), insoluble in water and soluble in

dimethylsulphoxide.



30 The co

C18[ er.r] 8N20
i nsol
1-(a- 3,5

rrespondi ng desacet yl at ed pr oduct (formul a

7Cferr] is a beige powder nelting at 2010C (Tottoli),
in wat er and sol uble * in dinethyl sul phoxi de. 10) -
-tri-0O acetyl arabi nof uranosyl ) - 2- (p-chl oro-

t hyl - pyrano- (2, 3-c)-pyrazole-3,6-dione IVa, X =04d. Xl - H

ph?nyl)-4-ne
‘[efr]-D-tetraacetyl -arabi nofuranose 5 Reaction tine 18 hours - yield 32.5%

of a white-g
| nsoluble in
good corr
The corre
C18[ err] N207
i nsol ubl e

rey crystalline powder nelting at 189[err] C (Tottoli).
.sgl ubl e i i hyl sul phoxi de. Anal ysi h
ﬁgter, 50_%?36.'”r9LgEt ¥t§gagagﬁbg§ ga_gils shows a very
phengilng4-methydepyybaved2 ,3-pleguchzolecBo6~+dliane
Cerr] 1s a beige powder nelting at 2490C (Tottoli),

in wat er and sol ubl e in 15 di net hyl sul phoxi de.

Exanpl e B: CE3NpouXds pg.l)xlls(PerrF:grggpraacetyl-arabinofuranose

[err]-tris-[e
-1,2,3,4-tet

Xerr] - H,
hours - vyi el
(Tottoli).

shows a very

a beigejgpo

15

20

23

30

rr]racetyl arabi nof uranosyl ) - S- net hyl -

hydr,o- 7H- -(2,3-d)- imdine-2,4,7- 20 -tri | Vb,
Reatgion’ e Rie " TFF Lok o1 KABLPnotAr ShoRf RéacHRORraRE Yo
dr?é%ﬁdﬂiaaMﬁdﬂaen)mnltiﬁ@eaES1qaﬂakwTatﬂélhn.atIhSGﬂabﬂhC

o e ) g e

correspondi nyery desageeql at esorrespomdence (fowhbha 30 th@i3H14fiRranlaj s

weg gebth&g. at 210 to

247247271
The corresponding desacetylated product (formula
C18318N207C1) is a beige powder 'melting at 249°C
(Tottoli), insoluble in water and: soluble in
dimethylsulphoxide.

ﬁ%ample B: Compounds Ib _

1) 1-(p-D-2,3,5-tri-Oracetylarabinofuranosyl)-S-methyl-
-1,2,3,4-tetrahydro-7H-pyrano-(2,3-d)-pyrimidine-2,4,7-
-trione '

IV, X, = B, T=0 p-D-tetraacetyl-arabinofuranose

Reaction time 22 hours - yield 33% of a white crystalline
powder melting at 190°C (Tottoli). Insoluble in water,
soluble in dimethylsulphoxide. Analysis shows a very good
correspondence with the formula Cq9HyoN5044 -

The corresponding desacetylated product (formula

c13314Nz°s) is a beige powder melting at 210 to
212°¢c  (Tottoli), insoluble in water and soluble in

dimethylsulphoxige.

-’



212[err]C (Tottoli), insoluble in water and soluble in

di met hyl sul phoxi de. - 10 - 2)

1-{err]-D2,3,5-tri-0 acetyl arabi nof uranosyl ) - 5- net hyl -

-chloro-1, 2,3, 4-tetrahydro-7[err]-pyrano- (2. 3-d) - pyrlnldlne- -2,4.7- trio

5 | Vi, X[err] - Cerr] T-0 [err]-D-tetraacetyl - arablnofuranose
React™gn tinme 13 hours - yield 29.5% of a white crystalline product nelting
at 203[err]C (Tottoli). I nsoluble in wateg, _soluble in

di et hyl sul phoxi de. AnaIyS|s shoms a good "10 correspondence mnth the
fornmula C19 [eré = B-Pna b aaetpiarabinofiug ~-5-math

(fornmula C13[erkbbiod6lerbl,3, Usteéraﬁgaﬂs 7ﬁ°§§?5no“¥htBna)-gﬁizmgéﬁnberr]
(Tottoll) |nso_3 (&, AL er and 1 me Sur pnoxi

1-([err]-D 2, 3, Dfeetyl ar abi nof ur anosyl ) - 5- net hyl - 6-
-brono-1, 2, 3, 4- tetrahydro 7H pyrano-(2,3-d)-pyrimdine- -2,4,7-trione 20

o 2 B T xy & Balh 326t ! poba0bRoLc 38T saBRRThRl ahAEe

(Tottoli). Insoluble in water, soluble in dinethylsul phoxide.
Anal ysi s shows reactdes %imeCQaraéaeadengsematbstbc Berauhm%%l%w%aiﬁhe

The correspondi gcetylated o
C13[ er r] 3N208Br ?mgggt &‘eﬁf}é“ge at, 3937C ﬁEPPFHéﬁ’ -at I'??’?d%’(ero’c?ol water,
i nsol ubl e i n wageluble | indi dbhéyhglspbphotbde30 4)Analysis shows a good

11205 i et PaharseapErpnReT i, BBa ABtATEX, Rys 50,k

The corresponding desacetylated product (formula
_ C13313N208C1) is a Dbeige powder melting at 255%
et (Tottoli)., insoluble in water and in dimethylsulphoxide.

15
3) 1-(p-D-2,3,5-tri-O-acetylarabinofuranosyl)-5-methyl-6-
-bromo-1,2.3.4~tetrahydro-7H-pyrano-(2.3-d)-pyrimidine-
=2,4,7-trione

20 IV, X, = Br, T =0 p-D-tetraacetyl-arabinofuranose

Reaction time 17 hours -~ yield 26% of a white crystalline

product melting at 180°C (Tottoli). 1Insoluble in water,
_ soluble in dimethylsulphoxide. Analysis shows a good
25 correspondence with the formula C, . H, N 0,4Br.

1971972
h The  corresponding  desacetylated  product (formula
Cy3H,3N,04Br) is a beige powder melting at 222°¢

(Tottoli), insoluble in water and in dimethylsulphoxide.
30

4) 1-(p-D-2,3,4-tri-O-acetylarabinopyranosyl)-5-methyl-

-1,2,3,4-tetrahydro-7H-pyrano-(2,3-d)-pyrimidine-2.4,7-

-trione

35 IV, X, =H, T =0 g-D-tetraacetyl-arabinopyranose



-trione 35

a

I|Vb. X[err] [err] H T- 0
[err t et raacet yl - ar abi nopyr anose - 11 - Reaction tine 18 hours -
yieﬂ%&%@ﬂ@of a whirite crystalline powder nelting at 175[err]C (Tottoli) -
I nso le in water. soluble in dinethylsul phoxide. Anal ysis shows
gogd\correspondence with the fornmula C19H20N2011 5 The corresponding
deSacetyl at ed pr oduct (formula Cl3[err]4N2[err]8) S a berga.
powder - nel ting at 218C (Tottoli) . 11|nsoluble in wat er and
sol ubl e i n di met hyl sul phoxi de. 10 5)

1- (D2, 3, 5- tReackt fert gimeatlitndionemosyyieddnealifylof a white crystalline
193w§ef1 hstﬂ;éimgdra i 9%%1%@%&1@) Py &hgb hBge if%\ '@g%h
|on ours

- yield 36%%‘?1%1’1?%\/\0%9 ri‘% %Ygukgé?éiggéur?nosf¥¥§§s shoWs;s@ useed i n

-4, 7-di oxo-
| Vb, X1

wat er, sol u@berespoﬂdmtéywsuhphhmﬂormulac A" nzlog shows a very
good 20 scorrespondence with the fornula C19[ ?QO 2 fer

r] S. The

correspondi ng desacet yl at ed pr oduct (fornula Cerr]14N2[err]S)
is a beigeThepowtorresponding adeseHtwldteq Tot poloduct i nddouwrinud a

wat er and sl bl I N3 25 nmet
1-(a-D- 2. 3. 50%3?1?2?‘}9?)%&% a:’jéabl m?ll??ﬁ wé% eicing, -3

2,3, 4- tetraﬁ?ﬂ? H pyra

10

15

20

23

30

35

|oxo}f_
1® - py PnlmWR;312 tﬁﬂéne:§P1Uble in
dimethylsulphoxide.

5) 1-(D-2,3,5-tri-O-acetylarabinofuranosyl)-5-methyl-
-4,7-dioxo0-1,2,3,4-tetrahydro-71H-pyrano—(2,3-d) -pyrimidine-
-2-thione '

IV, X, = H, T = S D-tetraacetyl-arabinofuranose

Reaction time 20 hours - yield 36% of a powder melting at

202°C  (Tottoli). Insoluble 1in water, soluble in
dimethylsulphoxide. Analysis shows a very good
correspondence with the formula ClgnzoNzolos. )

The corresponding desacetylated product (formula
C13314N207S) is a beige powder melting at 184°¢C
(Tottoli), insoluble in water and soluble in
dimethylsulphoxide.

6) 1-(a-D-2,3,5-tri-O-acetvlarabinofuranosyl)-S-methyl-

-4.1—dioxo-1,2.3.4-tetrahzdro—7H—pyrano-(2.3-d)-pyrimidine-.

-2-thione

IVb, X, =H, T=358 e-D-tetraacetyl-arabinofuranose

Reaction time 20 hours - yield 24.5% of a white crystalline
powder melting at 165°C (Tottoli). 1Insoluble in water,
soluble in dimethylsulphoxide. Analysis shows a good

correspondence with the formula c19320Nz°1os'

in



IVb. X1 = H T=S [err]-D—tetraacetyI-afabinofuranose Reaction tine 20
hours - yield 24.5% of a white crystalline powder nelting at 165 0OC

(Tottoli’). Insoluble in water. 35 soluble in dinmethylsul phoxide.
Anal ysis shows a good correspondence with the fornmula Cerr]20N20[err]S.
- 12 - The. correspondi ng desacet yl at ed pr oduct (formula C13
HAN20%S) Is a beige powder nelting at 2420C (Tottoli),

insoluble in wat er and soluble inglivethyl sul phoxide. 5 7)

1-(a-D-2.3,5-trj-lerr]-acetyl arabi nof uranosyl)-5-net hyl -

-6-chl oro- 4, 7- c#tbéo- 1.2 SFRM dr 0 988 Fﬁ(&&ﬁ@, 3- gproduct (formula
-pyri mi di ne- 2-tg ,Ng0,8Vb, 24 @ . Beigé -powder aammeltiiny abasof uzezdse
Reaction i 1erdelieiy, V! ClhadlBHeol 2Nt Gatiato! 2l khd® PRHIRHLE! U1 1W
at 194[err]C (Tottoll). Insoluble 1Tn water. soluble In

di net hyl sul phoxdtRethibsylphoxidRs a very good 15 correspondence with the
formula Cl9§err] 19N2010[err]d . The correspondi ng desacetyl at ed

pr oduct (for 207SClerrl) is .a beige powde | ti.ng

229 C (TOttOl |)1 '3 2 ?: TG, 5, £ -' ._—:00 M ERNOS { th
di net hyl sul phoxtétechlero+4,7-dioxo-1,2,3 ,4-tetrahydro-7H-pyrano-(2,3-4) -
1-([err]-D 2. 3,4 'ﬁ 3 fgEL 1 'Qopyranosyl)-S-nEthyI-
-4,7-dioxoil,2;§;&ghéiéésmg;£§£§%mwano-(2.3-d)- -pyrim di ne-2-thione 25
IVb. Xferr] H T- S [err]-D-tetraacetyl -arabi nopyranose Reaction tine
19 ‘hours 10 viwd x36%cp{ Ta ghitesipVetraacetyl-arabinofuranose

Reaction time 15 hours - yield 36.5% of a white crystalline

) powder melting at 194°C (Tottoli). Insoluble in water,

S soluble in dimethylsulphoxide. Analysis shows a very good
15 correspondence with the formula C, H,,N,0,,5Cl.

The corresponding desacetylated product (formula

C13313N207SCI) is a beige powder melting at 229°C

(Tottoli), insoluble in water and soluble in

20 dimethylsulphoxide.

8) 1-(a-D-2,3,4-tri-0O-acetvlarabinopyranosvl)-5-methyl-
-4,7-dioxo-1,2,3,4-tetrahvdro-78-pyrano—-(2,3-4) -

-pyrimidine-2-thione

25
IVb, x1 =H, T=S§ e-D-tetraacetyl-arabinopyranose
Reaction time 19 hours - yield 36% of a white-grey -
crystalline powder melting at 230°C (Tottoli). 1Insoluble
30 in water, soluble in dimethylsulphoxide. Analysis shows a
good correspondence with the formula C, B, _N,O_.S.

1972072710
The corresponding desacetylated product (formula
c,.BH, N O.S) is a beige powder melting at 207°%C

13714 7
35 to 20936 (Tottoli), insoluble in water and soluble in

dimethylsulphoxide.

S



crystalline powder nelting at 230 C (Tottoli). Insoluble 30 in water,

s c e in dimethyl sul phoxi de. Analysis shows a good correspondence with
rmJI a C 2 [err]O S. The correspondi ng desacet yl at ed

p ou . (formula C13 [err]N S) is a beige powder nelting at
207[err]C 35 to 209 C (Tottoli), insoluble in water and soluble in

di fet hyl sul phoxi de. - 13 - 9) ™

1-[érr]-D-2,3,4-tri-0O acetyl arabi nopyranggyl.) - S- net hyl -

-4.7-dioxo-1.2. 3. 4-tetrahydro- 7H-pyrano- 2.3-d)- -pyrimdine-2-thigone 5
|Vb. X1 = H, 9% =1s(8-D2r3]. 4ntrdrOzac LnOpREanesyd IpSsmethyl- ne 21
hours - vyiel d»4349451fox%4m|2t.3 Al dlalhiyid Dy riditio= (129 33id)226 0C
(Tottoli). _ di met hyl sul phoxi de.

Anal ysis shoRIEIMIGIT :‘églg@spondence with the fornula C [err]20N20
[err]S. The correspondl ng desacetyl at ed pr oduct (formul a
Cl3[err] 14 NZkgrr Sm & el gq._ g{}% tJ ARC

(Tottol |% %IR%SO dbl ed T é.\jvate D-Q ﬁ@?ﬁ a’?:%bm%?gra%

di met hyl sul phoxi de. 10) 1 (D2 3,4-tri -Oacetyl ar abi nopyr anosyl ) - 5- net hyl -

I-f/b 7- §i<'[ OXO] 1n%a%t‘botnet1£fdia/dip tﬁb’ueyra-n J(eZLc'B s4s opyai wiltaet tameinw
err] - r r r anose ction ti

. hours - vyiel 6’°l{’§%rofm§lt?'9§t z% gg@é 3%%153% a?f"fé‘s‘[@% r%

| nsol ubl e i ng¢dtutile Sdebldelm%ihyllsulp_hmu.H}gl sul phnalyeis shovﬂs\alqsgpod

shows a; ovely  QAUb i RATIE 1R Wolrhu1e d Orﬂ“"'l‘f"OCl% err]20ferr] 20

[err] S 19720

s e

The corresponding desacetylated product (formula
C,3H, 4N;,0,5) is a Dbeige powder melting at 24 8%
(Tottoli), insoluble in water and soluble in

15 dimethylsulphoxide.

10) - 1-(D-2,3,4~-tri-O-acetylarabinopyranosyl)-5-methyl-
-4,7-dioxo-1,2,3,4-tetrahydro-7H-pyrano-(2,3-4) -
-pyrimidine-2-thione

20
IVb, X, = H, T =S8 D-tetraacetyl-arabinopyranose

Reaction time 23 hours - yield 44% of a crystalline powder
melting at 163°C (Tottoli). Insoluble in water., soluble

25 in dimethylsulphoxide. Analysis shows a very good
correspondence with the formula Cnﬂzonzoms'
The corresponding desacetylated product (formula
C13314N207S) is a beige powder melting at 239°¢
30 (Tottoli), insoluble in water and soluble in
dimethylsulphoxide.

11) 1-(D-2,3,4-tri-O-acetylarabinopyranosyl)-5S-methyl-
~4,7-dioxo-6-chloro-1,2,3,4-tetrahydro-7H-pyrano—(2,3-d) -
35 -pyrimidine-2-thione




The correspondi ng desacet yl at ed pr oduct (formula C13 [err] 4N2
[err]S) Is a beige powder nelting at 2390C 30 (Tottoli),

i nsol ubl'e in wat er and sol ubl e i n di met hyl sul phoxi de. 11)
1-(D-2.3,4-tri-[err]-acetyl arabi nopyranosyl ) - 5-net hyl -

-4, 7-dioxo- 6-chl oro-1. 2, 3, 4-tet rahydr o- 7H—pyrano (2 3-d)-

-pyrlﬁﬁﬁlne 2-t hi one - 14 - 1Vb, X -

D-tetraacetyl - ar abi nopyranose Reaction tlne %2 hours - yield 30.5%of a
pal e yellow crystalline powder nelting at 15 oC (Tottolll | nsol uble 5
in water, solubFXbrnxdlﬂthyI?ufpﬁOX|dB'te¢ﬁ%§ et¥lsasakinopEFgnose good
correspondence wth t he formula C19H 19N2010SCl1. The
correspondi ng acetyl at ed ﬁéOdUCt

ClBHlBNZO[err]SEFgF?]“m R WY ur?)oﬁdeyigiré %‘3”12?‘5 AsfRLeroYediey

i nsol ubl e incrynaaé1inea@@wdemﬂnditnng at an Chyﬂnﬂqpﬂd»hde IfA8dldble
+ P-D-2.3 .4 tri.0 y! ar3kiqap

ety -2, 7941 ofB YR585", AR 4 Mesp tadtboxige.  Analysia shows a
-pyrimi di ne- 2- t WesKe | Vigood Hcorresgondeace with formula

P—D—tetraacetylcargblnog rgaaese (commercial product) 20 Reactlon time 20
hours - yield 39: 180d9,f i pal e yellow crystalline powder nelting at 2140C
(Tottoli). I nsol uble in water. soluble in dinethylsul phoxi de. Anal ysis
shows a good cotrhesponcercespendinde f desacet@lAt2dN201pBodidbt ~ (formula

10 c13513N207SC1) is a beige powder nmelting at 235%%

(Tottoli), insoluble in water _and . soluble in
dimethylsulphoxide.
e 12) 1-(a + B-D-2,3,4-tri-O-acetvlarabinopvranosyl)-5-

15 -methyl~4,7-dioxo-1,2,3,4-tetrahydro-7B-pyrano-(2,3-4)-
-pyrimidine-2-thione

IVb.'x1 =H, T =S8 “.+ p-D-tetraécetyl-arabinopyranose
(commercial product)
20
"Reaction time 20 hours - yield 39.5% of a pale yellow
crystalline powder melting at 214%¢ (Tottoli). Insoluble
in water, soluble in dimethylsulphoxide. Analysis shows a

good correspondence with the formula c19HzoNz°1os‘

25
The corresponding desacetylated product (formula
C13514N207S) is a beige powder ~ melting at 241°
(Tottoli), insoluble in water and soluble in
dimethylsulphoxide.

30
13) 1-(p-D-2.,3.5-tri-O-acetylribofuranosyl)-5-
-methyl-1,2,3,4-tetrahydro-78~-pyrano-(2,3-4) -

-pyrimidine-2,4,7-trione




The . correspondi ng desacet yl at ed pr oduct (formula C13 a N207S) :

is bei ge powder nelting at 2410C (Tottoli), insoluble. in
watfey and sol ubl e i n di met hyl sul phoxi de. 30 13) '

1- P2,3.,5-tri-0Oacetylri bofuranosyl)-5- -nethyl-1, 2,3

, 4- te¥T ahydr o- 7H pyrano- (2 .3-d)- -pyrimdine-2.4,7-trione | Vb, Xi H,
TL0 A-D-tetraacetyl -ri bofuranose Reaction tinme 18 hours - yield 26%of
a white crystalline powder nelting at lﬁﬁ%C_(Tottoli). | nsol ubl e in

water, S soluble in dinethyl sul phoxide.”™ Anal ysis shows a very good
correspondendduwi XK =h8.f 8 mulla Cl pHPONEETRaCHtyl-r ibnfiursmoss ng
desacetyl at ed pr oduct (formula CL3H14N208) IS a beige powder
mel ting at 2490C 10 (Tottoli), i nsql ubl e in wat er and ,

sol ubl e i Reackdeny tdmenb&i Beurs,y vield 26% of a white crystalline

1- g r D- 2. 3,25§bﬁvide@ aﬁvalt/il'ié l;ﬁ_fturms)%gl )Z(’I‘Bﬁdﬁbtﬂ) iyl - 6- I_nsolub51e in4 w7ater_ .
-chloro-1, 2, -tetr - r - (2. 3-d)-pvr ines - J-trione
v, -1 of sofubs’ TN HeRRPIENAAI4% ) RiRaTR LR  BhobB, 4 ek Sded s
- yield 32% cbraxespondeaceswilth the2Eormuddud, g8 N a8 208 C (Tottoli).
I nsol uble in water, soluble in dinethylsul phoxide. Analysis shows a very
good correspondence with the _formula CI19HION2011CI . The cor respondi ng
desacetyl at e®he pregrrespondipgnul desacetylpted ( producty Qfamula
powder nelticngm aN,04990Cid3 13 2 Befgettopbwder | NBOltbhe 48 2%

2
and SOH%bI?TotEgli). insoluble in water and soluble in
dimethylsulphoxide.

14) 1-(B-D-2,3,5-tri-O-acetylribofuranosyl)-S-methyl-6-
-chloro-1,2,3.,4-tetrahydro-7H-pyrano—-{(2,3-d)-pyrimidine- hadd
15 -2,4,7-trione

IVb, X, = Cl,. T=0 B-D-tetraacetyl-ribofuranose

Reaction time 15 hours - yield 32% of a white crystalline
20 product melting at 208°C (Tottoli). Insoluble in water,

soluble in dimethylsulphoxide. Analysis shows a very good

correspondence with the formula C, H L, N,O0,..Cl.

197192711
The corresponding desacetylated product (formula
25 C13313N208C1) is a beige powder melting at 199°¢
(Tottoli), insoluble in water and soluble in _
dimethylsulphoxide.

15) 1-(p-D-2.,3,5-tri-O-acetylribofuranosyl)-5-
30 -methyl-6-bromo-1,2,3,4-tetrahydro-7H-pyrano~{(2,3-4)-
-pyrimidine-2,4,7-trione '

IVb, x1 = Br, T=0 p-D-tetraacetyl-ribofuranose

35 Reaction time 16 hours - yield 31% of a white crystalline



di et hyl sul phoxi de. 15) 1-(A-D-2.3,5-tri-0-acetylribofuranosyl)-S 30
- et hyl - 6- brono- 1. 2. 3, 4-t et rahydro- 7H pyrano- (2, 3-d)- -pyrim di ne-2
.4.7-trione IVb, Xi Br, T-20 A-D-tetraacetyl -ri bofuranose 35 QEé:)
Reaction tinme 16 hours - yield 31%of a white crystalline - 16 - pr
mel ting at 2710C (Tottoli). I nsoluble in water. soluble in
di netyl sul phoxi de. Anal ysis shows a good correspondence with the
formuld@ C19E19N2011 Br. S  The corresgoggigg desacet yl at ed
pr oduct (formul a C13HL3N2C8Br) is_ a ige powder nelting at
2600C (Tottol i )productomeditdng atn 2708Cer(Totailli) sol dnsolublien in water,
di met hyl sul phoxj ) i ;
1-(f-D—2,3,4-tr?g§§%%gty#$i5%%??%%%§3T§9??%%?%y|- Analysis shows a good
-1, 2, 3, 4- t et r ahGRF EegPPRIeDGS- Fith the formudane; gHeoN,0,4BFone 1Vb, Xi =
B. T-0 p-D-tetraacetyl -ri bopyranose 15 Reaction tinme 14 hours - yield
38% of a white wder nmelting at, 1230C (Tottqli.). I nsol uhle.in er
soluble in kdi n@ﬁﬁyl smﬁ%ﬁ%%"éing Aréﬁ%e&ylsﬁﬁﬁﬂs aPIQ ruﬁt go\gg%°rmula
correspondence @4 §B; {NgOfBriul asCl9a20Nsdide 2powder nelté?)g)onditng 2;:;%
desacetyl at ed f C13 N20 I S ' o

y &586g9¥$5. (¥t ¢ F% %%ﬁef afid a%f%%g&ﬁﬂj th

melting at C ottoli), I nsol ub wat er bl e
i n di met hyl sul pRéRetylsglphoxide.

10 16) 1-(p-D~-2,3.4-tri-O-acetylribopyranosyl)-S-methyl-
-1,2,3,4-tetrahydro-7H-pvrano—-(2,3-d)-pyrimidine-2,4,7~

-trione
~ IV, X, =H, T =0 b-D—tetraacetyl-ribopyranose
15 _
Reaction time 14 hours - yield 38% of a white powder
melting at 123°C (Tottoli). 1Insoluble in water, soluble
in dimethylsulphoxide. Analysis shows a very good
correspondence with the formula C19320N2°11'
20
The corresponding desacetylated product (formula
013814N208) is a beige powder melting at 190°¢
(Tottoli), insoluble in water and soluble in
dimethylsulphoxide.
25
Do 17) 1-(p-D-2,3.,4-tri-O-acetylribopyranosyl)-5-methyl-6-
e -bromo-1,2,3,4-tetrahydro-7B-pyrano-(2,3-d)-pyrimidine-
-2,4,7-trione
30 IV, X, =Br, T =0 p-D-tetraacetyl-ribopyranose

1

Reaction time 21 hours - yield 24% of a white crystalline
powder melting at over 300°%C (Tottoli). Insoluble in
water, soluble in dimethylsulphoxide. Analysis shows a

35 good correspondence with the formula C19319N20113r.



17) 1-(P-D-2.3,4-tri-0Oacetylribopyranosyl)-S-nethyl - 6-

-bro .2,3,4-tetrahydro-7H pyrano-(2,3-d)-pyrimdine- -2.4.7-trione 30

| Vb. 8 Br, T-0 A-D-tetraacetyl -ri bopyranose Reaction time 21 hours .
- yield 24%of a white crystalline powder nelting at over 3000C

(Tottoli) I nsoluble in water. soluble in dinethyl sul phoxi de.

Analysis shows a 35 good correspondence with the formula C19 19N2011Br+=~*
- 177- The correspondi ng desacetylegfui pr oduct (formul a
C13B13N208Br) is a beige powder nelting at 255 C (Tottoli).

i nsol ubl e iThe wakcerrespahdingol ubliesacebydatedhyl sptopfestde. SEdBjula
1-(GD2,3,4-4rig O t I bQRyr anosyl )i e, 5 : o
1,2,3,4-tet rédtiyadri)b?%%{/{ qng-gﬁz. “d e)[?gé ThO¥aes | melting st e x
=B T- 0 (Totbalkyaaceippodpbdpyrankdse RWAELTON t3RR 22SRduPde. yidld
33% of a whi i pdttiyBdd IgkoPadler nelting at 172 C (Tottoli). | nsol ubl e

in water. - solubl"e 1n dinethyl sul phoxide. Anal ysis shows a good 9
15 corréspondence with the formula Cl19H20N201. The correspondi ng
desacet yl at ed 8) O HD-2 , 3 (4-H1dHO- opyranosyl) -b&+methyowder
melting at _ ' ' dg ssol uble
R A £ek yr'Elfdine % .7

1- (D- 2. 3, 5-t ritxdoneet yl ri bof ur anosyl ) - S- net hyl -

=4, 7-di oxo-1. 2, 3, 4-tetrahydro-7H pyrano- (2. 3-d)- -pyrimdine-2-thione
10 IVb, X, = H, T =0 e-D-tetraacetyl-ribopyranose

Reaction time 22 hours - yield 33% of a white crystalline

powder melting at 1729C (Tottoli). Insoluble in water., - .

soluble in dimethylsulphoxide. Analysis shows a good
15 correspondence with the ?ormula C19320N2011.

The corresponding desacetylated product (formula

C,;8,,N,05) is a beige powder melting at 233°%

(Tottoli), insoluble ‘in water and soluble in

20 dimethylsulphoxide.

19) 1-(D-2,3,5-tri-O-acetylribofuranosyl)-5-methyl-
-4 ,7-dioxo-1,2,3,4-tetrahydro-7H-pyrano-(2.3-4) -
-pyrimidine—-2-thione

25
Ivb, X, = B, T =S8 D-tetraacetyl-ribofuranose

Reaction time 20 hours - yield 43% of a white crystalline

powder melting at 188°C (Tottoli). Insoluble in water,
30 soluble in dimethylsulphoxide. Analysis shows a very good

correspondence with the formula C19320N2°1os‘

The corresponding desacetylaéed product (formula

.- o
C13314N207S) is° a Dbeige powder melting .at 212°C



25 Vb, Xi =B, T- S D-tetraacetyl -ribofuranose Reaction tinme 20 hours

- yield 43% of a white crystalline powder nelting at 1880C (Tottoli).

I nsoluble in water, 30 soluble in dinethylsul phoxide. Analysis shows a -

very good correspondence with the formula C19B20N20 0S. The

correspondi ng desacet yl at ed pr oduct (formul a C13H14N207S) Is' a

beigét{pomder mel ting at 212 C (Tottoli), I nsol ubl
and solubl e i n di net hyl sul phoxi de. 2Q) 18 -
1-(0-D-2.3,5-trj-0Oacetyl ri bof uranosyl ) - 5- net h

2.3, 4-t ot 1 ahydr EREG hino. (3ngolyoTe

A-D-t et raacet yldimértiyltsulptoxliie Reaction tinme 15 hours - i

1.4.7- S_. -di
ri midd ne-%ét?ifhi ord VbI g

e in wat er

eld 40% of a

white crystalline powder nelting at 295 0C (Tottoli). | nsol ubl e in water,

sol ubl e in di net hyl sul phoxi de.
with the fornul&l ) OFOR NPT £F Orracet Yl ribofuranog -

Anal
5

ysis shows a very good correspondean
{ -

methytl 4. Ty

yir din?éz -

. M £ e
product & f or il S 6~ B 4\ 49t ralivid r o> 1P yian >, -4)
g

2600C (Tottoli)s3 oru N wat er an sol uble
di met hyl sul phoxzieleiong 21)
1-(s-D-2,3,5-tri-O acetyl ri bofuranosyl)-S-nethyl -4, 7-

In

-di oxo-1, 2, 3, 4-1 gt rahydr oz 7k pyréino- (Z.p3-4 b | B e fudalaye | Vb, Xi
B. T- S a- [i?%t f’ghcet?%d%ri bot ura osDo,e %%/eiadcﬂ@n t nefultgmours - yield

37% of a white crystalline powder nelting at 276 C (Tottoli)
in water, 44

) | nsol ubl e

Reaction time 15 hours - yield 40% of a white crystalline

powder melting at 295°C (Tottoli). Insoluble in water,
soluble in dimethylsulphoxide. Analysis shows a very good

correspondence with the formula C, . H,,N,0,,S.

soluble in

- 1972072710
15 The corresponding desacetylated product (formula
C13314N201S) is a beige powder melting at 260°¢
(Tottoli), insoluble in water  and’
dimethylsulphoxide.

20 21) 1-(e-D-2,3,5-tri-O-acetylribofuranosyl)-

*

5-methyl-4,7-

-dioxo-1,2,3,4-tetrahydro-7H-pyrano-(2,3-d)-pyrimidine-2-

-thione

IV, X
23

1

=H, T=S§ a-D-tetraacetyl-ribofuranose

Reaction time 19 hours - yield 37% of a white crystalline

soluble in dimethylsulphoxide. Analysis

correspondence with the formula C19320Nz°1os'
30

powder melting at 276°C (Tottoli). Insoluble in water,

shows a good

The corresponding desacetylated product (formula
c,.H, ,N,0.8) is a beige powder melting at 236°C

137147277
(Tottoli), insoluble in water and

dimethylsulphoxide.

soluble in

®

é?ﬁ_%lg_ Ting



sol ubl e in dinetbyl sul phoxi de. Anal ysis shows a good correspondence
wth e formula C19 20N2010S. 30 The correspondi ng desacetyl at ed

pr o (formul a C13HAN20S) is a beige powder nelting at 2360C
(Tot 1), i nsol ubl e in wat er and sol ubl e in

di et hyl sul phoxi de. -19- 22)
1-(B<2,3,4-tri-0acetylribopyranosyl)-S-nethyl -4, 7- e

-divexo-1, 2, 3, 4-tetrahydro-7H Pyrano- (2, 3-d) -pyri mi di ne-2- -thione 5
IVb.XL - H T- S D-tetraacetyl -ri bdp¥Pafiose Reaction tine 17 hours -
yield 27% of 29) whitepes yst aktiNeopaveeylribbpygaabsyl) -BCmethivilald,)7-

| nsol ubl e i n_yater, “SgI 5Iet| dinet hylLsul phoxi de S |

good 10 corr s a 3oimravix s — asi

desacet yl at edthiopeoduct (formul a C13HSAN207S) is a white powder
mel ting at 2600C (Tottoli), insoluble in water and sol ubl e i n aqueous
sodi um 15 bi carbonate. 23

1- (i - D- 253, 4IVPy - ¥y ately| Ti Bofyr anBshrFraagetyrribppyranose

-di oxo-1. 2. 3, 4-tetrahydro- 7H pyrano- (2, 3-d) - pyri m di ne-2- -thione 20 | Vb,

Xi =B, T- S -D-tetra tyl -ribopyr ion, .t IS -

Ui el d 34% of RaaghEPR Eiper A1 Ne Ry dod A 47F aft o8 uRifR, B yeti L ine

I nsol ubl e i npowder, mAtsinigibae iat sfared Roksallghoxi d@nsadable sinhmater very
good correspgpdgpse Wt Ait HAdH ghdxid@ONAnlPysis shows a very good

10 correspondence with the formula C, g H,,N,0,,S.

- adiwiaVa’

1972072710
The corresponding desacetylated product (formula
C13H14N207S) is a white powder melting at 260°Cc -
(Tottoli), insoluble in water and soluble in aqueous sodium ~
15 bicarbonate.
23) .1-(a-D-2,3,4-tri-O-acetylribopyranosyl)-5S-methyl-4,7-
-dioxo-1,2,3 ,4-tetrahydro-7H-pyrano-(2,3-d)-pyrimidine-2-
-thione
20
IVb. X, = B, T =S8 a-D-tetraacetyl-ribopyranose
Reaction time 22 hours - yield 34% of a white crystalline
powder melting at 233°C (Tottoli). Insoluble in water,
25 soluble in dimethylsulphoxide. Analysis shows a very good |
correspondence with the formula Clgnzonzolos. -
The corresponding desacetylated product (formula
C13314N207S) is a white powder melting at 174°C

30 (Tottoli), insoluble in water and soluble in aqueous sodium
bicarbonate.

24) 1-(p-D-2,3,4-tri-O-acetylribopyranosyl)-5-methyl-4,7-
-dioxo-1,2,3,4-tetrahydro-7H-pyrano-{(2,3-d)-pyrimidine-2-
35 -thione




g

The correspondi ng desacet yl at ed pr oduct (formula C13H N O S

S a white powder nelting at 1740C 1314 2 7 30 (Tottoli), insol @
in water and sol ubl e in aqueous sodi um bi carbonate. 24)

1-(f-D-2.3.4-tri-0O acetyl ri bopyranosyl ) -S-net hyl -4, 7- :
-di oxo~1, 2. 3, 4-t et rahydr o- 7B- pyrano- (2. 3-d) - pyr|n1d|ne 2- 35 -thione -

20 - -\, =H T- S P-D-tetraacetyl -ri bopyranose Reaction tinme 21
hours - y|eId 37% of a white crystalline-p@ﬂder nmel ting at 1990C (Tottoli).
I nsol uble in vWaygr, x5 = golgbLe ) Xip lLysis shows
a good correspondencé with the rnu EES 53%53?83 ?ﬁoPyraﬁ%%ngpondlng

desacetyl at ed pr oduct (formul a C13 HAN207SHEQ) S a white
crystalline Rpagttéonl@imel t3anchelir$860¢ieldt t3% )of | #swhiibke cirystallainand

soluble in aqu odj | carpo 2
1-(P-D- 2, 3, 5-t§§§§f§c$%%f ﬁ?an@fsﬁ‘} Z-%ﬁ%f'ﬁ\}li-’ - Insoluble in water,
-1,2,3, 4- tét radgdubleB- ppr adbm¢Rhglenlphoxidei ne- Anglysis -shawme a Vgooli

MH T - I t 7 h - | d
26% of 2 pal o J3F NP IBIcary< I AP e pEuaar TRt 1B oReCa0Ric (Tottol )

I nsol uble in water, soluble in dinethylsul phoxi de. Analysis shows a very
good COFFQﬁéondeﬂsﬁrespdhdih t lfesacetylatiaq!! a gfﬂaﬂét 1- lf3§muIE€

correspondi ng e tylated roduct (Iornula a
bei ge pomderclsﬂm gzﬁ ¥h éf ol oC hite cryéigillne powder
10 melting at 280°C (Tottoli), insoluble in water and

soluble in aqueous sodium bicarbonate.

) 25) 1-(B-D-2,3.5-tri-O-acetylxylofuranosyl)-S-methyl-
— =1,2,3,4-tetrahydro-7H-pyrano-(2.3-d)-pyrimidine-2.,4,7-
15 -trione

ivb, X, =H, T=0 B—DQtetraacetyl—xylofuranose

Reaction time 17 hours - yield 28% of a pale yellow
20 crystalline powder melting at 218°C (Tottoli). Imsoluble
in water, soluble in dimethylsulphoxide. Analysis shows a

very good correspondence with the formula
Cl 9HZON2°1 1°
25 The corresponding desacetylated product (formula
c13314N208) is a beige powder melting at 249°¢
g (Tottoli), insoluble in water and soluble in
dimethylsulphoxide.

30 26) 1-(p-D-2,3,5-tri-O-acetylxvlofuranosyl)-5-methyl-6-

~chloro-1,2,3,4-tetrahydro-7H-pyrano—-(2,3-d)-pyrimidine-
-2,4,7-trione

IVb, X, = Cl, T=0 p-D-tetraacetyl-xylofuranose



(Tottoli), I nsol ubl e I n wat er and sol ubl e I n

di | sul phoxi de. 30 26)
1-( .3,5-tri-0O acetyl xyl of uranosyl ) - S- net hyl -

-ch -1 2.3,4-tetrahydro-7H pyrano- (2, 3-d) - pyrlnldlne- -2,4,7-trione IVb.
Xi=d, T-0 A-D-tetraacetyl - xyl of uranose - 21 - Reactlon time 19
hours - yield 26% of a pale yellow product nmelting at 2470C (Tottoli). e,
I nsol ubl e in wat er, soluble in dlnethylgqlphOX|de Anal ysi s

. shows a good corresgondencg Egrnula 19H19N20119 . S The
cor r espondi ngR®2CHECREL PRt °“r§r6d§&F 2pPoPiuRaPR1SBYS 10N BEPduUCts
a beige povseltingl tatng242Pc 2AVREWEIL.L Ol Thsolableukir wateel esodatlen

dinethylsulph i de. j
1- (P-D- 2, 3, 4- |-Oa{%“%tt)ﬂ% ulphoxides ) 5 ePAPiysis shows a  good

-1, 2, 3, 4- tetranydeapmdpycsnui(:b she) foymudndCagBl g¥, @ ,Cdri one 1 Vb, X =
T - 0 s p-Dtetraacetyl-xyl opyranose 15 Reaction tine 22 hours - yield

' 34%of a yel | ow powder nelting, at 270, C (Tottol | nsq] ubl e in_water,
soluble in TPfet hyFREFeFRIRALDG  desagef %gd shapoduck 288‘ ula

gorreSpordengelgaét#Néb clor mys Ca|9H2@eN; v w“aa memtﬂ.ﬂgporwh ngz&g C
tyl at
elting at Y rppaniBie iR FaPER) éﬁﬁ) ip alpgrlyi88iRhox:By" uﬁ{e

mel ting at (TQE
i n di met hyl sul phoxi de.
10 27) 1-(p~D-2,3,4-tri-O-acetylxylopyranosyl)-S-methyl-
-1,2,3,4-tetrahydro-7H-pyrano—-(2,3-d)-pyrimidine-2,4,7-
-trione

15
Reaction time 22 hours - yield 34% of a yellow powder
melting at 270°C (Tottoli). 1Insoluble in water, soluble

P in dimethylsulphoxide. Analysis 'shows a good

correspondence with the formula C19320Nz°11 ’

20
The corresponding desacetylated product (formula
C13514N208) is a Dbeige powder melting at 243°%
(Tottoli), insoluble in water and soluble in
dimethylsulphoxide.

25 '

28) 1-(a-D-2,3,5-tri-O-acetylxyvlofuranosyl)-5-methvl-4,7-
~-diox0-~1,2,3,4-tetrahydro-7H-pyrano-(2.,3-d)-pyrimidine-2-
~-thione

30 IVb, X, = H, T =8 a-D-tetraacetyl-xylofuranose

Reaction time 20 hours - yield 29% of a white crystalline
powder melting at 202°C (Tottoli). Insoluble in water,
soluble in dimethylsulphoxide. Analysis shows a good

Iw, X, =H. T = ¢ p-D-tetraacetyl-xylopyrancse oo



25 28) 1-(a-D-2,3.5-tri-0-acetyl xyl ofuranosyl)-S-nethyl -4.7-

-di oxo- 1. 2, 3, 4-tetrahydro- 7H pyrano- (2. 3-d) - pyri m di ne-2- -thione 30

X B, T- S a-D-tetraacetyl - xyl of uranose Reaction tinme 20 hours (i?;b
yield 29% of a white crystalline powder nelting at 202 C (Tottoli).

I nsoluble in water, soluble in dinethylsul phoxide. Anal ysis shows a
good~" - 22 - correspondence with the fornul a C19B20N20 | 0S. The
correspondi ng desacet yl at ed product 92 (fornula CL3H14N207S) is a
bei ge powder nelting at 4 C5 (Tottoli). i nsol ubl e in
water  and mmwondewqummw%ﬁﬂmldec 122 0N201 05

1-(D-2.3.Stri-0O acetyl xyl of uranosyl ) - S-net hyl -4. 7-

-di oxo- 1. 2. 3. 4- tetrahydro 7H— r.ano- (243- i ne th

Xi H T- s The(eSPHIESRR Wﬁofurgﬁggée%%ghgn tlér{e %gc%ourg%llm

30% of a pomdercigﬂf £8) 1S1is2228C bQil'g)etoIpqwder mpdtdngb| eat r334 C

wat er soI bl e t hyl ySi sho Ve,
good correspond%nc theiﬁgbgu CngbeS wéﬁgk 2%?1espgﬁé?%§e b
desacet yl at ed dixmtmuulphqxieﬁ#m a 20 C13HB4N207S) is a beige
powder melting at 2550C (Tottoli). I nsol ubl e I n wat er and
sol ubl e I n dlgeth |Su|lhOXId .. 30)

1-(A-D-2.3,4-tr =
-di oxo-1, 2, 3, 4-+&i6

10 -thione

IVb, X, = B, T=S D-tetraacetyl-xylofuranose

it Reaction time 19 hours - yield 30% of a powder melting at

15 222°% (Tottoli). Insoluble in water, soluble in

dimethylsulphoxide. Analysis shows a very good

) correspondence with the formula C, H, N,0,,S. '

The corresponélng desacetylated product (formula

20 c13314N207S) is a beige powder melting at 255%

(Tottoli), insoluble in water and soluble in
dimethylsulphoxide.

30) 1-(p-D-2.3.4-tri-O-acetylxylopyranosyl)-S-methyl-4,7-
25 -dioxo-1.2,3,4-tetrahydro-7H-pyrano-(2,3-d)-pyrimidine-2-
-thione

IVb, X, = B, T =S8 p-D-tetraacetyl-xylopyranose

30 Reaction time 22 hours - yield 31% of a white crystalline
powder melting at 221°C (Tottoli). Insoluble in water,
soluble in dimethylsulphoxide. Analysis shows a good
correspondence with the formula clgazonzolos.

35 The corresponding desacetylated product (formula



IVMb. X~ B. T - S p-D-tetraacetyl - xyl opyranose 30 Reaction tinme 22 hours

- yield 31%of a white crystalline powder nelting at 221 0C (Tottoli).
I nsoluble in water. soluble in dinethylsul phoxide. Anal ysis shows ﬂ
good correspondence with the fornula C19. H2ON2010S. 35 The

correspondi ng desacet yl at ed pr oduct (formul a -24- TOXICITY
PreliMminary toxicity studies per os on rat<24amd mice have not reveal ed any
toxicity at 650 ng/ kg for any of the conpounds. As maxi mum effi ci ent

t herapeuti c doses are of about 5 50 ng/ kg, slightly varying with the
conpounds, hi gher doses have not been tested. PHARVACOLOGY | Ef f ect of
topi cal treappyetdryeth the conpounds of the invention on genital infections
of guinea pi@s. 10 * G oups of each 4 white guinea pigs aged 3-4
nont hs and wei ghi ng approxi mtely 200 gas were ‘i nocul at ed vaginally W th
cotton wool . swabs ipqelEgnirary witbikieiitlyerstArdies r pen «s HV Ira(tlso7arBi mice

fu/ m) or t s d

Pubbed)on t?ﬁ%ﬁ% rg)%!t grgé suré a]ng(7 8§}§i@y) atlsggtazgﬁ%é%tfé&r,ﬁa SOfNeEﬁe
the vagi na.compeundsouds m@mimwmﬂ&ﬁiMQKﬁm#rthﬁ##ﬁﬁﬂﬁkﬁl@ﬁseﬁhéfanPﬁaF§OUt
were o vi dedgg Nigg / greypghemy Vaéﬁr%thQ%hedtH\étEoﬂbbhﬁEs]ﬁ wighde doses

conpounds of the~ i nvention .5 % 1'"n cream base), Acyclovir as obtained
comer ci al | yhave %?Eah?ﬁaséeﬁFSEebo : the 18th group (control) 20 wer e
not treated. Treatnents were given four tinmes a day throughout the

observati on féééﬁggﬁégéi days. .Animals were exam ned daily for clinica
‘evidence of n ; these

I Effect of topical treatment with the compounds of the

invention on genital infections of guinea pigs.

10 » Groups of each 4 white guinea pigs aged 3-4 months and
weighing approximately 200 gms were inoculated vaginally with
cotton-wool swabs impregnated with either WAL strain of HSV-1
(107’5 pfu/ml) or 333 strain of HSV-2 (107'3 pfu/ml) ; swabs
soaked in virus were rubbed on to the external surfaces and

15 implanted internally into the vagina. Twentyfour hours
following virus inoculation, the animals were divided into 18
groups and 17 were treated with either 15 of the compounds of
the invention (1.5'% in cream base), Acyclovir as obtained
commercially, or cream base placebo : the 18th group (control)

20 were not treated. Treatments were given four times a day
throughout the observation period of 11 days. Animals were
examined daily for clinical evidence of HSV infection ; these
included erythema, exudate, a combination of erythéma and
exudate and urine retention which is a common feature in the

25 latter part of HSV infection. Previous studies had shown that
genital infection with HSV-1 (WAL strain) or HSV-2 (333
strain) ~produced erythema. and exudate without necessétily
producing vesicles.

The results are reported in Table 1, central portion,
30 showing a c¢linical score on days ; in this table, the



i ncl uded erythema, exudate, a conbination of erythema and exudate and urine

reteqgtion which is a cormon feature in the 25 | atter part of HSV

[ ion. Previous studies had shown that genital infection with HSV-1

( train) or HSV-2 (333 strain) produced erythema and exudate

Wi ut necessarily producing vesicles. The results are reported in Table
1, <central portion, 30 showing a clinical score on days ; in ~*
this table, the - 25- conpounds are identified by the nunber of their

exanpl e as such for the acetylated form followed by (OH) for the
desacetyl ated form Qobservations of clifical reactions were nade on days
1 - 11 after virus inoculations. For HSV-1 5 i nfected control aninmals,
no reactions were seen until day 6 post-inoculation ; at this tine
extensive erythema and exudate was_observed and this continued to day 11
when uri neompasndsnaggs idepeified by cshesupben of; | the 1y gMaPBieecRBes

fatal encepial i ot BHE tdCeEyDRtéAENiSIMEcE NEblabwededbyO (UBXeddbrllthe
to this end. Animals tre%t ed Wltg gl acego crean% shgwed sim | ar .reactions to
those fouf@sareritateddtof®m sOPESRVALLPNS PL ELAPAGRE EEAGKIWS (48T Rd

with the gaawubls daytidel nvenllonafiver Acyiduei rincaiuhetd ahsd ay #dronB&V-Dbf
erythema and. mnital _exudate i.n .t peLi 7 s d fQl.l.aw AT
i notul at i &ﬁ&%eém?ﬁgéfg uﬁnsﬂrl'anlgéle_ 'ca?é %I%larﬁtcléfn]s. a@%?%r%teleg’n %}%%ﬁhe&’éy ®
synpt ons glosferinetukstiani nf bt ithis time metengiveernthemapanddexudatec
| nventi on and é\%f&wgﬂr andN@ndld Worli i tso Ty 2l "hén | BOLHE af @€eitidn
HSV-2 and treated wth antiviral conpounds were nore CE_ ar cut. a20 Thi:IS,
uni nocul ate®® EeHPfol 5 RIS GRUEIHOOL: rnfiectiom Harelly precedes fata
encephalitis, but the experiments were not allowed to proceed
10 to this end. Animals treated with placebo cream showed similar _
reactions to those found in untreated animals (control). In =
contrast, animals treated with the compou.nds of the invention
and Acyclovir showed delayed onset of erythema and minimal
exudate in the period 7 - 11 days following virus  inoculation.
15 The results indicate clinical amelioration of the symptoms of
genital HSV-1l infection in guinea pigs by the compounds of the

invention and Acyclovir.

The clinical events for animals inoculated with HSV-2
and treated with antiviral compounds were more clear cut.
20 Thus, uninoculated controls and placebo treated animals
developed erythema and/or exudate from days 6-7 following
virus inoculation, and urine retention was observed on days
10 - 11. In contrast, no erythema or exudate was observed in
animals treated with either Acyclovir and little with the

25 compounds of E_the invention. '

The results are shown in same Table 1, right hand
portion., From these figures it clearly appears that, compared
to Acyclovir, the compounds of the invention have a quite
similar activity on HSV-2 viruses but a superior activity on

30 BSV-1 viruses.



devel oped erythenma and/or exudate from days 6-7 follow ng virus
I nocul ation, and urine retention was observed on days 10 - 11

In contr ,
no erythema or exudate was observed in animals treated with either éé%%%l

Acyclovir and little with the 25 conmpounds of'the invention. The r

are shown in same Table 1, right hand portiqy. Fromthese figures it

cl eay* appears that, conpared to AcycIoVTr% the conpounds of the invention
have a'quite simlar activity on HSV-2 viruses but. a superior activity on
30 HSV- 1 viruses. -26- T AB LE HSV- 2

(333) COVWPOUNDS CrTnical score on days /.__8 .9 _ 10
11 7 8 9 10 11 PlacedFV-1 (WAL) 5 5 °  HSV2 (333) 3
3 2R 2H ACGQNMPOUNDS 2 1 Clinicrl 1score’ on _days A
1 - 1 - ; - 4 - 1g - 1
S ool h 89440 1l 7 -8 1910t 117
_ A8 B6 - 11 B _ - - * 1 - 5 B2
10 R- - Placebo -1 2- 2 2 2B3 B4} 3° 3 _3 _2R_ 2R,
N - 1] - 1 - 1p
Acyclovir 2 1 2 1l 1l - - - - -
3, 1 - - 1 -1 - 1 - - -
A, - 1 - 1 -1 - 1 - - -
Ag - - 1 - -1 1 - - - -
»
B5 - - 1 -
Bg 1 - - - -1 - - - - -
B - - - - - - - - -
10 1
B - - - - - - - - -
13 1
B - - - - - - -
16 1 1 1
B - - - - - - - -
17 1 1
B - - - - - - - -
= B,o (OH) - - 1 - -1 - 1 - - -
Bag - - T - N 1 - 1 -
B27 - - - - - - - -
B30 - -1 - - - 1 - -
By, (OH) - 1 - - - - - - -

The following symbols denote :
- same aspect as non infected subjects, 1 slight erythema,

2 erythema, 3 erythema + profuse exudate, R urine retention.



BO - - 1 - - - 11 - 13 B -

1 - _ - _ - 116 17 B (ORl)

Re follow ng synbols denote: - sanme aspect as non infected subj ects,
gt erythema, 2 erythemn, 3 erythena2# <profuse exudate, R urine

on. 27 11 Antiviral activity of the conpounds of the invention
uenza A/ Bangkok/ 79 virus |nf ection of mce. A group of Swiss A meé

and _vei 0§09 Rnza RPROKER ?byyﬁ% Qe i o®68 ndok.ded 1nto oroups

oneally with
conmpounds under test in an 0.2 nm volune : all the conpounds were dissol ved

in Phosphate Buffgr eglzéabl & (§5§§50%tﬂi8én&&r€ %w&w&wﬂebhﬂnéﬁ'ée' e

and *0-.2 % Tween 807 10 Teen' is a Trade NMark. Tnenty four rs after

this firsBndMeF Sy ni &F at Shethilield ce agad | r‘?ocﬁjl atE&® kst r andsal weighdmg
105 EID abp%%xlﬁéé@ﬁzaw-mr (ngmsn a@eQeOSamhaeBurran% PBRoubl €& 88,

from each group were |IIed ly intervals for _five days after viral

i nocul at i §|¥°“Hsne""let§ﬁgsl\ﬂ€Fé‘ Pé'rrﬁﬂ/eéa paF&L‘eI? gﬁ’Bﬂﬁd | {Ptrapesitoneally

contai ni ngjth 0cd w tﬁﬂeltm t@léwmm b8 0lLZe mR AbliméeUsPenrgilonthe
m .for ' ent _fluid titrated

centrifuged at 20 d the sup
by the al F&ﬁ’ﬂﬁﬂ%‘?ﬁ] §'ﬁélel 18RS ﬁﬁ hoﬂhf 95\?%%??V%"{Pg?ﬂe%orﬁﬂle‘tq%n (8BS)
the studycositafayinid, 0.2 * carboxymethylcellulose and 0.2 % Tween 80.

10 'Tween' is a Trade Mark. Twenty four hours after this first drug

administration all mice were inoculated intranasally with 105 0 20 of

influenza A virus in an 0.05 ml volume of PBS. Three mice from each group

were killed at daily intervals for five days after viral
inoculation : the lungs were removed, separately ground in PBS

15 containing 2.0 &% bovine serum albumin to give a 40 &
suspension, centrifuged at 2000 r.p.m. for 10 mins, and the
supernatent fluid titrated by the allantoin-on-shell (AO0S)
method for infectivity; On completion of the study at day 15,
the remaining 10 animals in each group were killed and the

20 lungs scored for consolidation. Preliminary assays have shown
that preferred i.ﬁ. dose was, for the tested compounds, around
1 mg/kg so this figure was retained in the experiment.

Using the above experimental protocol, 15 groups of 25
mice were given each, one of the compounds of the invention by

25 the intraperitoneal (i.p.) route at the concentration of-

1.0 mg/kg in an 0.2 ml volume of phosphate buffered saline

(PBS) containing 0.2 & carboxymethylcellulose and 0.2 & tween

80. A control group of mice were given buffer alone. The

compounds were administered once a day for 6 days from 24
30 hours prior to infection with influenza A/Bangkok/79 virus.

Table 2, 1left hand part, shows the titres of virus
present in the 1lungs from days 1 - 5 following wvirus
infection. For untreated mice virus titres increased to a

"



the repaining 10 animals in each group were killed and the 20 | ungs
scored for consolidation. Prelimnary assays have shown that preferred i.p
dose was, for the tested conpounds, around 1 ng/kg so this.figure was 5?25
retained in the experinent. Using the above experinental protocol, 15 o
groups_of 25 nice were glven each one oL t2ge -conpounds of the invention by

25. ~bhe intraperitoneal route at the concentration offs 1.0
nmg/ kg'in-an 0.2 m volune osphat ffered saline (PBS) containing 0.2
@6carboxynethak£ﬂhhulose 2 9% tyedn 80EB grimdol ogr oudmycs n2 ceandre3,
gi ven buffer ne oqnd e ; n Y gay
from 24 30 pg%gu %Qlf%g?% mf%% ont\?‘mq?hrgﬁ# 'Uegtz‘g }?ﬁﬁga i%%lé?r s?ug

Table 2, |ef athdam parthe smeans tmerq iQf celxns vpmge@te%ent:he. hunghuas) &ﬁgs
from days éBID smrfollowing virus infection. For untreated mce virus
titres increased’®o a° - 28 - maximum of 102.5 - 1029 EBID50/m on
days 2 and 3, post-inoculation ; after this tine, the titres declined,

but atgday 5 the nearhélaegreie vafuaqueseahsomlaaelbungemmmga EBEBcE@6N

M 5 The degree Iun cansol i n,f W e of
mce with i nPfuigs W+ g&ﬁﬁ?& ﬂZég ag/HPhe ungs %é%%?ea fhe
ani mal vvere Yangsd f:to(n25e%1coasotmadatwem§ gtaégé 1 250t ernsotiddabien) 3 2

(50 - %Cga?,O"?d'enLoa@%ﬂa@ah% Cofspbaat e odHibi ffatRH) SERAC

of each grou 1 mal's i Ie 2, and part. For
control nice(tabalumpramisiiatienbn; réﬂﬂuﬁh?oﬁﬁ?n-%?Qﬁ%h°§ RESH VIFMP oPf

2.6. Cpgcl uspffimals is shown in Table 2, right hand part. For control mice
the lung consolidation ranged from 2 - 3 with a mean value of

2.6.
Conclusion
The results show that' the compounds of the invention
15 at a concentration of 1.0 mg/kg given i.p. to mice

significantly decreased the titres of virus in the lungs and
the degree of 1lung consolidation compared to the results
obtained for control animals.

A comparable experiment was conducteZ but with an oral
20 administration of the compounds of the invention : similar
results were obtained at doses, varying with the compound and

~ ‘comprised between 15 and 60 mg/kg. '

PRESENTATION - POSOLOGY

The compounds of the inyention may be presented under

25 the form of creams or gels, lotions and sprays containing 1 to

5 é in weight of active ingredient, dissolved in

diethyleneglycol monoethyl ether for topical applications.-

Usual posology in human therapy comprises 1 - 4 daily
applications.



The results show that the conpounds of the invention 15 at a

concentration of 1.0 ng/kg given i.p. to mce significantly.
decreased the titres of virus in the lungs and the degree of |ung

con ation conpared to the results obtained for control aninmals. A

co | € experinment was conducted but_wdh_an oral 20 adm nistration -

of ¢ conpounds of the invention : simlar results were obtained at doses,
varying.wi th the conpound and conpri sed between 15 and 60 ng/kg.
PRESENTATI ghles eReaEidAS T%ﬁownd%ahﬁf@twy%ﬁl oipyibe PESSEEted or

under 25 the formof creans, or _gels, |otions ray.s contal in
5% 2 i naelatdie  copsulas it aOsmyunh i SontaiaiBpy w0 e of Hbeive

di e:] hyl ene%hgeeazrmmetaséoeweédf mmommahppppbrcateomrrusml Bmesal axgyy,
in human thera canprl ses - OQpS
Present at | 8fE I%%dr mﬁﬂﬁm Qéﬁﬁ f¥§% %;#+s§ deg BIePgg Frggﬁa??ne

" capsules in dose units contalning-loo ng of active ingredient, associated
Wi th‘an appropriate carrier. Posology, per os, in human therapy is froml

to 8 dose unit per diem - 30 - TABLE?2 Days after infection
Lung Consol i dati on Conpounds



© o e~ —— o~ B . " m— . o —— —— ——

Virus titre in lungs (EBID /m) Range Mean 50 on .day

Control 1 . 2 3 4 5 2-3 2.6 c-
-« -0~ <08 < S -05 A - . <0.5 <0.5 |
<0.5 _ <0.5. <0.5 A 1-3 1.4 < 0.5 <0.5 <0.5 -
<0.5.7..<0.5 A 1-3 L4 0.5 0.6 <0.5 <0.5 (&5
<0.5 A8 1-2 1.4 <05°2 0.5 <05 <0.5 <05
B5 1-3 1.6 a<0.5 0.5 <05 <0.5 <0.5 eB8
1-2 1.5<0.5 <0.5 0.5 <0.5 a¥5E 2 B10 1-2
1.2 <0.5 0.5 0.5 <05 <0.5 BT3 1-3 1.3 < 0.5
0.6 .<0.5 <0.5 <0.5 B16 1-2 1.6 < 0.5 0.5
0.5 <0.5 .<Q.5 B 1.2 1617 <05 <05 _ 05
<0.5 <0.5 B 19 1-2 1.2 <015 <0.5 ko5 <05 <
0.5 B2@ (05) Da]ys2 after Juﬁeétﬁ.d—h 0.5 0.6 <05 <Gin
B24 11 .1 <0.5 <0.5 .5 <0.5] ConsoB2dation
1-3 1.5 o5 o6 o5 9.5 o—5-] Compounds AR
1.6 < 0.5 {o0. e <Pn 51 und: >R 1-3} 1l -
31 - CLAI MB: 1.\511' %ér%v% e BIP SO/emg ral for mlfa®RPeH Mgan
X~~~z 10 | | Control
1 2 3 4 5 2-3 2.6
< 0.5 | <0.5 |<0.5 |[<0.5 {<o0.5 A, ' 1-3 1.4
< 0.5 |<0.5 |<0.5 |<0.5 |[<o0.5 A, 1-3 1.4
= < 0.5 | 0.6 |<0.5 |<o0.5 |<o.5 Ag 1-2 1.4
< 0.5 0.5 |<0.5 {<0.5 [<0.5 Bg 1-3 1.6
< 0.5 0.5 |<0.5 |<0.5 }<o0.5 Pa 1-2 1.5
< 0.5 | <0.5 0.5 |<0.5 [<0.5) B, 1-2 1.2
< 0.5 0.5 0.5 [<0.5 }<0.5 B.g 1-3 1.3
< 0.5 { 0.6 |<0.5 |<0.5 |<0.5 Bye 1-2 1.6
< 0.5 0.5 0.5 [<0.5 [<0.5 B, 1-2 1.6
» < 0.5 <0.5 0.5 <0.5 <0.5 319 1-2 1.2
< 0.5 | <0.5 |<0.5 {<0.5 |<o0.5 B,g (0B 1-2 1.2
< 005 005 006 <0.5 <0.5 ' 824 1-3 101
< 0.5 0.6 {<0.5 [<0.5 {<0.5]" By, 1-3 1.3
< 0.5 0.6 |<0.5 |<0.5 |<0.5] By, 1-2 1.6
< 0.5 | <0.5 |<0.5 |<0.5 |<0.5 Bygtom| 1-3 1.1




wherein X1 represents a hydrogen. chlorine or bromne atom Z
represeﬁ%s~a-LeSLdue_QL__he general formula Il or the r 15 general formula

sentln a hydrogen. chlorine or bromne atomand T '
nt "ﬁi jl Hﬂ "ﬂsul phur atom), and Y represents an arabi nosyl,
xyl the 25 residue Y having either a pyrane or

furane conflguratlon belng free or acetylated. and being bound to the
nitroger atomto give either the a or the Ganoner. 2.
1-(p-D-2,3.S-tri-0O acetyl ri bof uranosyl ) - 2- phenyl -4- 30

- et hyl - pyr ano-QLAIMSY) - pyr azol e- 3, 6-di one. 3.

1- (p-D-ri bof ur anosyly %rmﬁmdemm -0 tHOgeneral formula I
-(2,3-c)-pyrazol e- 3, 6-di one i

1-(P-D-2.3,5-tri-Oacetyl ri bof uranqsyl ) - 2-ghenyl -
- et hyl - 5- chl or o- pyrano- (2, 3-c) - pyr 7Dl e- 6 dione. I I!IIIII 111111
H1Jr 11112, 11111212 111 C L 32 - S

- 1-(0-D-ri bdfuranosyl) - 2- pheﬁﬁj -ch#Qro- - pyr ano-
(2.3-c)-pyrazol e-3. 6-di one. 6.
1- (P
p

I
(
(P-D-2.3.5-tri-0O acetyl ribofur nosyl)-2-(p-ch|oro- S
henyl ) - 4- net hyl - 5- chl or o- pyran 3- ragol e-3.6- -dione. 7.
1- (P-D-ri bof uranosyl)-i-(p-chb ophéﬁyl) -“het hyl -
-chl oro-pyrano- (2. 3-c)-pyrazol e-3,6-dione. 10 S. ¢
1-(A—D—2.3.f6tri-C>acety|xy|opyranosyl)-2- henyl -
. Y

wherein X, represents a hydrogen. chlorine or bromine

atom:

Z represents a residue of the general formula II or the‘/
15 general formula III

\ . Q ‘ \ /H
N N
/ 11 ) /K 111
| T

(X representing a hydrogen, chlorine or bromine atom and T

20

representing an oxygen or sulphur atom), and

Y represents an arabinosyl. xylosyl or ribosyl residue, the
25 residue Y having either a pyrane or furane configuration,

being free or acetylated, and being bound to the nitrogeq‘/

atom to give either the ¢ or the § anomer.

2. 1-(p-D-2,3,5-tri-O-acetylribofuranosyl)-2-phenyl-4-
30 -methyl-pyrano-(2,3-c)-pyrazole-3,6-dione.

3. 1-(B-D-ribofuranosyli-2-phenyl—4-methyl—pyrano-
-(2,3-c)-pyrazole-3,6-dione.

35 4. 1-(p-D-2,3,5-tri-O-acetylribofuranosyl)-2-phenyl-4-
-methyl-5-chloro-pyrano-(2,3-c)-pyrazole-3,6-dione.



-nmet hyl - pyrano- (2. 3-c) - pyrazol e- 3. 6-di one. 9.
1- (J- D-xyl opyranosyl ) - 2- phenyl - 4- met hyl - pyrano- 1

T e

- met hyk: pyrano- (2. 3-c) - pyrazol e- 3, 6-di one. 20 11.
1- (P-Bxyl of ur anosyl ) - 2- phenyl 4 nmet hyl - pyr ano-
-(2, 3-c) -pyrazol e- 3, 6-di one. - 32 -

1-(P-D- 2. 3, 5- tr

-0 age -2-(D- .
phenyl ) - et hyr P oy i '3%%?% GEfaday1ro4 BUAPE-4-matpy1-s-chloro-
1-(t- D-xyIofuranagyﬂyoff%p3b¢bnmxﬂi#g49 3. ¢redigne .
- pyrano- (2. 3-c) - pyrazole 3, 6-di one 14.

}4(ﬁ;E%§|35?CL[€rO pyT eé& %éog ?Eﬁixé) e éh Qﬁfﬁﬁ?nﬁﬁyl) =2~(p-chloro-
1- (P- D-xyl opyr aphesyl ) 24 phethyl4srehilyto<pylans-o(2 ,3-c) -pyrazole-3,6-

- pyrano- (2. 3-c)
1-(D-2.3,5-tri -

cﬁé‘%;: ar 25?;131‘ Spg'nog; ) 3 pheny! -

- 4- met hyl - pyrano- (2. 3-c) - pyrazol e- 3. 6-di one. - 33 - 17.

1- (D'arab'nOfUr?nosyil(E-Qh?fy$f&&553§91Tiwuéﬁmhhlorophenyl) -4-methyl-5-
-(2, 3- c) pyrazole 3,6-dio 18

1-(D-2.3.5-tri - UB&%’E?T&Yﬁﬂﬂo%f%rﬁ)’s‘ 3}‘?’?}# “hi grdione .
phenyl)-4 neé hyl - pyrano- (2. 3-¢) - pyrazole 3, 6-di one. 19.

D- ar abi nof ur gnos |
-p§rano (2. 3- c)gpyrgi fé ép% g g P%%yé%ﬁfyim§igbyranosyl) -2-phenyl-4-
1-(.- D 2. 3, St r mEthybtpyranet (df Ircipita z@leps ,6~dione.

- chl or ophenyl ) - 4- net hyl - pyrano (2.3-¢)- pyrazole 3. 6-dione. 21.
1-(a- D-arablnofuranosylé & (p- chl or ophenyl hyI-

- pyrano- (2, 3-c) 2pyr a¥of

15

20

25

30

35

§y%ﬁgyﬁgnosyl - -phenyl 4-methyl-pyrano-
-(2,3~-c)-pyrazole-3,6-dione.

10. 1-(p-D-2,3,5-tri~-O-acetylxylofuranosyl)-2-phenyl-4-
-methyl-pyrano-(2,3-c)~-pyrazole-3,6-dione.

11. 1-{g-D-xylofuranosyl)-2-phenyl-4-methyl-pyrano-
-(2,3~-c)~pyrazole-3,6-dione.

12. 1-(g-D-2,3,5-tri-O-acetylxylofuranosyl)-2-(p-bromo-
phenyl)-4-methyl-pyrano-(2,3-c)-pyrazole-3.,6-dione

13. 1-(p-D-xylofuranosyl)-2-(p~bromophenyl)-4-methyl-
-pyrano-(2,3-c)-pyrazole-3,6-dione

14. 1-(p-D-2,3,4-tri-O-acetylxylopyranosyl)-2-phenyl-
-4-methyl-5-chloro-pyrano-(2,3-c)-pyrazole-3,6-dione.

1s. 1-(p-D-xylopyranosyl)-2-phenyl-4-methyl-5-chloro-
-pyrano-(2,3-c)-pyrazole-3,6-dione.

16. 1-(D-2,3,5-tri-O-acetylarabinofuranosyl)-2-phenyl-
-4-methyl-pyrano-(2,3-c)-pyrazole-3,6-dione.



22. 1- (Q;LL2*3TELLL4a£¥aeetyIarabinofuranosyl)-S—nethyI-
-1,2.3.4- tetrah dro'“ﬂﬁﬁi no-(2.3-d)-pyrimdine-2,4,7- -trione. 20 23.

1-( ara met hyl - 1. 2, 3. 4-t et rahydr o- . ’
-7 no ne-2.4.7-trione. 24.
1- (psB 2, 3, trl-C)acetyIarablnofuranosyl) S- et hyl - -

- 6- 6‘1oro 1.2,3,4-tetrahydro-7H pyrano- (2. 3-d) - pyri m di ne- 25 ot
-2,4.7-trione. 25. 1-(- D-arablnofuranos% 4)-S-nmethyl-6-chloro-1, 2, 3, 4-
-tetrahydro 7H-pyr ano- ( 2, 3-d) rimdine 7-trione. 30 26.
1-(A-D-2.3.5-3%¢ - Ga&m@hmgummhwrshmhyrmethyl-pyrano-

-6-bromo-1,2.3¢4; 5%m§yﬁ£b17éi@yc3@9oﬁ3. -d)-pyrimdine- -2,4,7-trione.
27. 1- ( p- D- ar abi nof uranosyl ) - s- net hyl - 6- brono- 1. 2, 3, 4- 35

-tetrahydro- 7H pyrano- (2. 3-d) - pyr|n1d|ne 2.4.7-trione. - 34 - 28.
1- (p-D-2, 3, 4-18i - O behy2 23 adbttopyd-caneyylafbindfiranosyl) -2-(p-chloro-

-11( I% ?[,} jr abi :ﬁy&nosﬁﬁm %ﬁlgltgyélgie?#gﬁa%feza atéELQHS ° *

-7H pyrano- (2. 3-d)-pyrimdine-2.4.7-trione.

1-(D-2, 3, 5- tr19(>aCfﬁbﬁiﬁfﬁbiﬁﬁfﬁfﬁﬁﬁy'i)fhnﬁﬁhdhlorophenyl) 4-methyl-

-4.7-di oxo-1.2.3.4-tetrahydro- 7H ano- d) - pyri mdi ne- 10 -2-thione.
.31 1(Dara&¥?ﬂ%‘é&o’sﬁb'&¥ 4@? é“&f‘?ﬂ 1.2, 3, 4

-tetrahydr o- 7H pyr ano- (2 3-d)- pyr|n1d|ne 2-thione. 15 32.

-14(;1 (EI>| (2)x1(3)° ?;Z‘SI e C l#1ydfo gﬁé%{/aé; é/%‘)zyg ?j?ﬁkfi/(&f%‘%ﬁ‘ﬂéyl’zzt IgPone

-chlorophenyl) 4-methyl-pyrano-(2,3-c)-pyrazole-3,6-dione.

21. 1-(a—D-arabinofuranoéyl)—2-(p-chlorophenyl)—4-methyl—
-pyrano-(2,3-c)-pyrazole-3,6-dione.

15 ’
22. 1~-(p-D-2,3,5-tri-O-acetylarabinofuranosyl)-5-methyl-
-1,2,3,4-tetrahydro-7H-pyrano-(2,3-d)-pyrimidine-2.,4,7-
-trione. :

20 23. 1-(p-D-arabinofuranosyl)-5-methyl-1,2,3,4-tetrahydro-
-7B-pyrano-(2,3-d)-pyrimidine-2.,4,7-trione.

24. 1-(p-D-2,3,5-tri-O-acetylarabinofuranosyl)-5-methyl-
-6-chloro-1,2,3,4-tetrahydro-7H-pyrano—-(2,3-d)-pyrimidine-
25 -2,4,7-trione.

25. 1-(p-D-arabinofuranosyl)-5-methyl-6-chloro-1,2,3,4-
-tetrahydro-7H-pyrano-(2,3-d)-pyrimidine-2.,4.7-trione.

30 26. 1-(p-D-2,3,5-tri-O-acetylarabinofuranosyl)-5-methyl-
-6-bromo-1,2,3,4-tetrahydro-7H-pyrano-(2,3-d)-pyrimidine-
-2,4,7-trione.

27. 1-(p-D-arabinofuranosyl)-5-methyl-6-bromo-1,2,3,4-
35 -tetrahydro-7H-pyrano-(2,3-d)-pyrimidine-2.4,7~-trione.



33. 1- (a- D- ar abi nof uranosyl ) - S- net hyl - 4. 7- di oxo- 1. 2. 3,4- 20"

-t etrahydro-7E- pyrano- (2. 3-d) - pyri m di ne- 2-t hi one. éééb
1~(Ca-D-2.3,5-tri-0O acetyl ar abi nof uranosyl ) - S- net hyl ﬂ"’"””'"'"”"l"","’

- 6-chl oro-4,.7-di oxo- 1. 2, 3. 4-t et r ahydr o- 7H pyr ano- (-2.

- pyr i mdi ne- 2-t hi one. 25 35.

1- (a-'B¢ ar abi nof ur anosyl ) - 5- et hyl - 6- chl or 0- 4. 7- di oxo-

-1.2.3. 4-tetrahydro- 7E- pyrano- (2, 3-d) - pyr Fn8di re- 2- t hi one.

1(aD234tr 5 O acetylLakabi go 0

T4 7 dioxo. 1, 2. 882, Cobr Xh Re2 9 R¥§?§ éy%g gyggkgéﬁPﬂggFﬁ§°sY}’tﬁu8ﬁ§hyé7
1-(a-D—arabinopyla&méythstnshmﬁt047ﬂ-pyua301(z 3-d)-pyrimidine-2.,4.7-
-tetrahydro- 7H pyf §oRa( 2, 3-d) - pyri m di ne- 2-t hi one. - 35 - 38.
1-(P-D-2.3.4-tri-0O acetyl arabi nopyranosyl ) - S- net hyl -
-4,7-dioxo-1.2.3.4-tetrahydro- 7H pyrano- (2. 3-d)-pyrimdine- -2-thione. 5
39. 1-(p- ﬂarabLnopxmpesyh):a&ﬁapyrhnésiidi-s*ne&hglswz 3 ,4-tetrahydro-

e, T g e tsh g s Bsone.

-4.7-di oxo-1. 2. 3. 4-tetrahydro-7H pyrano- (2. 3-d)-pyri mdine- 10 -2-thione.

41. 1- (D b S ' z -8 -
s oSSR B A e dgper - -metar

rim

1-(D-2,3. 4-tri -Tated P&Pabv Syﬂahe§y¢?Yérﬂe?ﬁypyrano-(2 3-d)-pyrimidine-
-4.7-diOXO-ﬁeChLQLthoﬂe3.4 t et rahydro- 7B- pyrano- (2, 3-d) -

-pyrimdi ne-2-thione. 43.

1- (D ar abi nopyranosyl ) - S- et hyl - 4. 7- di oxo- 6-chl oro- 20

-1.2. 3. 4-tetrah$¥lk o- 7H-pDranabifofuranpgyl r+drmetBylh#ofhedioxo-1,2,3,4~-

-tetrahydro-7H-pyrano-(2,3-d)-pyrimidine-2~thione.

15 32. 1-(e-D-2.,3,5-tri-O-acetylarabinofuranosyl)-5-methyl-
-4,7-dioxo-1,2,3,4- tetrahydro-7ﬂ—py:ano-(2 3—d)-pyr1m1d1ne—
-2-thione.

33. 1-(e-D-arabinofuranosyl)-5-methyl~4,7-dioxo-1,2,3,4-
20 -tetrahydro-7H-pyrano-(2,3-d)-pyrimidine-2~-thione.

34. 1-(a-D-2,3,5-tri-O-acetylarabinofuranosyl)-5-methyl-
-6-chloro~4,7~-diox0-1,2,3.,4-tetrahydro-78-pyrano-(2,3-4)-
-pyrimidine-2-thione.

25 .
35. 1-{(a-D-arabinofuranosyl)~5-methyl-6-chloro-4,7-dioxo-
-1,2,3,4-tetrahydro-7B-pyrano-(2,3-d)-pyrimidine-2-thione.

36. 1-(a~-D-2,3,4-tri-0O-acetylarabinopyranosyl)-5-methyl-
30 -4,7-dioxo-1,2,3,4-tetrahydro-7H-pyrano-(2,3-d)-pyrimidine-
-2-thione.

37. 1-(e-D-arabinopyranosyl)~-5-methyl-4,7-dioxo~-1,2.3,4-
-tetrahydro-7H-pyrano-(2,3-d)-pyrimidine-2-thione.



-~ o j—

44. l1-(a + P-D-2.3,4-tri-0O acetyl arabi nopyranosyl ) - S-

0 TR < 7= e

p- DX ar abi hopyr dnosyl ) - S- met hyl - 4. 7- di oxo-
-1,2.3,4-tetrahydro- 7H pyrano- (2. 3-d) - pyri m di ne- 2-t hi one. 46.
1-(A-D-2.3.5-tri-0Oacetyl ri bof uranosyl )-S-net hyl - 30 ~r
-1,2[3;4-tetrahydro-?k#pyrano-(Z.3-d)-pyr§§ﬁ4ﬁ ne-2.4.7- -trione. 47.

1- (P-D-ribofuranosyl)-S-nmethyl -1.2. 3. 4-tetrahydro-

- 7E- pyr ano- ( 38 d) -JryfA TR nb-4-tx i-Qraqekylarabsinqpyranqgyl) $-methyl3p -
48.  1-(A Dy I-aiddoQ APfs Yd-ddxxidn H-pyr@idW(2 3-4) “pYr imidine-
-chloro-1.2.3.4-tetrahydro-7H pyrano- (2. 3-d)-pyrimdine- -2,4, 7-trione. 5
49, 1- (p- DA BRI A bsyl ) - S- net hyl - 6-chl oro- 1. 2. 3, 4-
-tetrahydro-7H pyrano- (2. 3-d)-pyrimdine-2,4,7-trione. 50.

1-(A-D-2.3,5-44i -0 ac I - Sy Vb1 24 - - -
“brono-1°2, 3.3t£f{‘t et rgh%%%%f#%s‘ﬁﬁ ;ﬁrgltm T ﬂ)io_xg 41 23 1%ne.
51. 1- ( P- Dtietofahydnssyl B-pynanand 2 S1dlorpyrimidine-2-thione.
-tetrahydro-7B-pyrano-(2, 3-d)-pyrimdine-2,4,7-trione. 15 52.
1-(f-D-2.3.4-tri-0O acetyl ri bopyranosyl ).- S- net hyl -

1123 4 tet iy dr BT AR O ARt TARR AR YT #1OAY LY+ BRE BT

1- (P- D-ri bopy+@ywedioxd- 11 /9] 4-kték akyd s+ THnpl rand=( 2(8-d) -pyrimidine-
- pyr ano- J}{ﬁ; i mdine-2,4,7-trione. 54. 1-(A-D-2,3
,4-tri-Oacetylr %ﬁﬁénosyl)-s-nethyl-6-

)

41. 1-(D—-arabinopyranosyl)-5-methyl-4,7-diox0-1,2,3,4~
-tetrahydro-7H-pyrano~(2,3-d)-pyrimidine-2-thione.

15 42. 1-(D-2,3,4-tri-O-acetylarabinopyranosyl)-5-methyl-
-4.7—gioxo-6-chloro-1.2.3,4-tetrahydro-7ﬁfpyran6-(2.s-d)-
-pyrimidine-2-thione.

43. 1—(D-arébinopyranosyl)-s-methyl—4,7-dioxo—6-chloro—
20 -1,2,3,4-tetrahydro-7H-pyrano-(2,3-d)-pyrimidine-2-thione.

44 . 1-(a + B-D-2,3.,4-tri-O-acetylarabinopyranosyl)-5-
-methyl-4,7-dioxo-1,2,3,4-tetrahydro-7B-pyrano-(2,3-4) -
-pyrimidine-2-thione.

25 .
45. 1-(e + p-D-arabinopyranosyl)-S-methyl-4.,7-dioxo-
~1,2,3,4-tetrahydro-7H-pyrano-(2,3-d)-pyrimidine-2-thione.

46. 1-(p-D-2,3,5~-tri-O-acetylribofuranosyl)-5S-methyl-
30 -1,2,3,4-tetrahydro-7H-pyrano-(2,3-d)-pyrimidine-2.,4,7-
-trione.

47. 1-(p-D-ribofuranosyl)-5-methyl-1,2,3,4-tetrahydro-
-7H-pyrano—-(2,3-d)-pyrimidine-2,4,7-trione.



-bronD 1 .2,3,4-tetrahydro-7H pyrano- (2 3-d)- pyr|n1d|ne- -254.7-trione. 25
55. 1- (p D-rlbopyranosyl) 5-net hyl - 6- brono-1

e g e 2 °“eillﬂﬂ!mlﬂllluummm

-1, 2, 3,4- tetrahydro 7H pyrano-(2.3-d)-pyrimdine-2 ,4,7- “triode. S57*

1- (a‘E}rlbopyranosyI) 5-nethyl-1,2,3 .4-tetrahydro- 7H—
-pyrano-(2.3-d)-pyrimdine-2,4.7- trione. - 36 87 - 58,

1-(D-2. 3. S'tr"5%ﬁcetﬂl(ﬁiﬁﬂ#rﬁnﬁsyéi-éiéEgépdrfﬁ&@uranosyl) s-meth%% 6-
-di oxo-1, 2. 3.4-tet %gydro 7F+§yrano (2, 3- ) gg di ne- 2- hi one

1- (D-rlbofurano§?¢£ Teth “tetfahysiro o Brpyrano-(2, 3-d)-pyr1m1d1ne—
-tetrahydro'ﬂ+fnwiunrﬁihdhd) pyri m di ne-2-thi one. 60.

1-(A-D-2,3,5-tri-0O acetyl ri bofuranosyl ) - S-net hyl -4. 7-
-dioxo-l.2,3.4-tetrahydro-7k+fyrano (2.3-d)-pyrimdine-2- 10 -thione. 61.

1-(p-D-ri bo¥ur ah®dsyl )I'Sﬂﬂreﬂ-hl;/

bofuranaesyl)-H-methyl-6-chloro-1.,2,3,4-

-t et rahydr o- 7H pyé@fion e%&frl i< féx{B-dﬁi‘%Qd)t-tBﬁ‘ﬁnid]ﬁxe-@Z 4,7-trione.

l1-(a-D-2.3,S-tri-0Oac

ranosyl ) - S- nethyl

-di oxo-1, 2. 3. 4- tetrahydro 7H- pyrano- (2, 3-d) - pyri m di ne-2- -thione. 63.
1-(a-D-ribOfuraﬂmsyl)15(mmmhw13Asqttﬁivﬁadeﬁyft¥boﬁﬁlanosy1) S-methyl-6-

-tetrahydro-?H—
1-(D-2,3.4-tri -

é‘%@%y#fz?g gir‘g%%é%}}fd réﬁﬁgﬁ{ra}oy &'3-a)-pyrinidine-

-di ox0- 1. 2,10 4-+21 4 ahytlr boyeéd pyr ano- (2. 3-d) - pyri m di ne-2- -t hione.

15

20

25

30

51. 1-(g-D-ribofuranosyl)-S-methyl-6-bromo-1,2,3,4-
~tetrahydro-7B-pyrano-(2,3-d)-pyrimidine-2,4.,7-trione.

52. 1-(p-D-2,3,4-tri-O-acetylribopyranosyl)-5-methyl-~
-1,2,3,4-tetrahydro-7H-pyrano-(2,3-d)-pyrimidine-2,4,7~
-trione.

53. 1-($—D-ribopyranosyl)-s-methyljl.2.3.4-tetrahydro-7H—
-pyrano-(2,3-d)-pyrimidine-2,4,7-trione.

54. 1-(p-D-2,3,4-tri~-O-acetylribopyranosyl)-5-methyl-6-
-bromo-1,2,3,4-tetrahydro~7H-pyrano-(2,3-d)-pyrimidine-
-2,4,7-trione.

55. 1-(p-D-ribopyranosyl)-5-methyl-6-bromo-1,2.3,4-
-tetrahydro-7H-pyrano-(2,3-d)-pyrimidine-2.,4,7-trione.

56. 1-(e-D-2,3,4-tri-O-acetylribopyranosyl)-5S-methyl-
-1,2,3,4-tetrahydro-7H-pyrano-(2,3-d)-pyrimidine-2.,4,7~
-trione.

57. 1~(a-D-ribopyranosyl)-S-methyl-1.,2,3.,4-tetrahydro-7H-
-pyrano-(2,3-d)-pyrimidine-2,4,7-trione.



>~

25 65. -J-Jrlrnhnnvranosvl) S—nethyl 4, 7-di oxo-1. 2. 3. 4-

-t g rano- (2. 3- d) pyr|n1d|ne 2-thione. 66.
1 I 2 gﬂ H H UI bopyr anosyl ) - S-net hyl -4. 7- 30,
H pyrano- (2. 3-d) - pyrlnldlne 2° -thione. 67.

<D rlbopyranosyl) nethyl 4.7-dioxo-1,2,3,4

-t etrahydro- 7H pyrano- (2. 3-d) - pyri m di ne- 2- thione L 111 111 - 38
68. 1-(p-D-2,3.4-tri-Oacetylribopyran g |)-5-nethyl-4.7-

-di oxo- 1. 2, 3, 4-t et rahydr o- 7H pyr ano- ( 2, 3- di pyrimdine-2- -thione. 5
1-(p-D-ri bopyﬂanosyl-)tm—mmtm%ﬁwmm&manosyl)-s—methyl-4.7-

-t etrahydr o- 3% 2 /9-3) -pyrimi -2-
1-(A-D-2, 3, 5- trl-C}acetzﬂxy.Iq2 tﬂ%l%ﬁ s&? 29‘%{%1 (2/9-a) pyrimidine-2

-1.2, 3, 4- tetréﬁﬁﬁﬂﬁ7k+pyrano (2, 3- d) pyrlnldlne 2.4.7- 10 -trione. 71.

1-(p- D-xylofuranosyl) 5- et hyl - 1. 2 3.4-tetrahydro-7H

P02 ) DL B o PP ndhePy g-atoro-1,2.5.4-

-chIoro-l,2J}tbtEﬂh!ﬂgﬂhtﬂiﬁ?ggnanﬁ(i?d&19¥¢$m1ddmhfnrthibme7 trione.

1- (O D xyl of uranosyl ) - 5- net hyl - 6-chl oro- 1, 2, 3,4- 20
-tetrahydro- 7H pyrano- (2, 3- yrim di ne- 2 7-trione. 74.
1- (0-D- 2, 3, 4&?1-0%&?3&/4%

-1, 2, 3, 4- t et rishi -1/ 12 [y ) et FabydDo P g - @2 43 73) <pyE DREAine-2-
10 -thione.

61. 1-(B-D-ribofuranosyl) -5-methyl-4,7-dioxo-1,2,3,4-
-tetrahydro-7H-pyrano-(2,3-d)-pyrimidine-2-thione.

R
‘

el

69.

73.

Qﬁﬁﬁgngcq;ykg#gpfuranosyl) S-methyl-4,7-

15 62. 1-(a-D-2,3,5-tri-O-acetylribofuranosyl)-5-methyl-4,7-

-dioxo-1,2,3.,4- tetrahyd:o-7ﬂ-pyrano-(2 3-d)-pyrimidine-2-
-thione.

63 . 1-(a-D-ribofuranosyl)-s—methyl-i.7-dioxo-1.2.3,4—
20 -tetrahydro-7H-pyrano-(2,3-d)-pyrimidine-2-thione.

64. 1-(D-2,3,4-tri-O-acetylribopyranosyl)-5-methyl-4.,7-
-dioxo0-1,2,3,4-tetrahydro-7B-pyrano-(2,3-d)-pyrimidine-2-
-thione.

23
65. 1-(D-ribopyranosyl)-5-methyl-4,7-diox0-1,2.,3,4-
-tetrahydro-7H-pyrano-(2,3—-d)-pyrimidine-2-thione.

66. 1-(a-D-2.3.4-tri-0-acetylriﬁopyranosyl)-5—methyl—4,7—

30 -dioxo0-1,2,3.,4-tetrahydro-7H-pyrano-(2,3-d)-pyrimidine-2-
-thione.

67. 1-(¢—D-ribopyranosy1)—5-methyl-4.7-dioxo—1.2.3.4-
-tetrahydro-7H-pyrano-(2,3-d) -pyrimidine~2-thione.



75. '1-(0-D xyl opyranosyl)-5-nethyl -1, 2.3, 4-tetrahydro-7H

-pyrano-(2.3-d)-pyrimdine-2,4.7-trione. 76. -

1-(iz-D-2,3, 5- tr|-C>acetnyyIofuranosyl) S- et hyl -

Slb e Dot ol S I, G2
1- (a. D xyl of uranosyl) - s- nethyl 4, 7-di oxo-1, 2,

-tetﬁahydro 7H pyrano- (2. 3-d) - pyr|n1d|ne 2- thlone ) * CLMS* - 39 -

78. 1-(D-2.3,5- tr|-C)acetylxylofuranosyly 3gmet hyl -4, 7-

-di oxo-1.2, 3. 4-tetrahydro-7 yr m _di ne

1- (D-xyl of uran8§8y1 ) - &~ g% '&‘dz§ f“'?)*éﬁP“PY‘amsY”‘ry‘me%hygi —4.
-t et rahydr o- 7H-ﬂﬁb&bei@2,Bud%tpthMymnme4nﬁpmnana-(803-d)-pyrxmidlne-z-
1-(P-D-2. 3. 4- trk thﬁgtylxylopyranosyl) 5-met hyl -4, 7-

-di oxo- 1. 2. 3. 4- tgtra ydr o- 7H- pyrano- (2. 3-d) - pyri m di ne-2- 10 -thione. 81.
1- (f- D xyl opyranosyl ) -S-net hyl -4. 7-di oxo-1, 2. 3, 4-

-tetrahydrg- 7str9yr anq-((%&-fi)iwpryr@n@srﬁ)z-ﬁume%@l-hs 7-%oxo-1A 208 ed for
the preparation of ran erlvat|v§ gc Ldl%g clg méh t he net hod
conpri si ng reaEFFﬁ& Br@YEaR9stta PYF4md ligne.

~~~~~~ CH 0 20 X

OL, 8 IVa - and Aas

defined in cl a|7r?1 1 wi t h(Ban acet I g'lt#eldola\élab %0‘39@‘3.0@({}0%33)1)“ bg}ﬂlﬁ' a

sol vent and optiloaldl \#-dedx nmh7ﬁgPWWénprdéuér )-pyrimidine-2,4,7-
10 -trione.

71. 1-(p-D-xylofuranosyl)-5-methyl-1,2,3.,4-tetrahydro-7H-
-pyrano-(2,3-d)-pyrimidine-2,4,7-trione.

15 72. 1-(p-D-2,3,5-tri-O-acetylxylofuranosyl)-5-methyl-6-
-chloro-1,2,3,4-tetrahydro-78-pyrano-(2,3-d)-pyrimidine-
-2,4,7-trione. '

73. 1-(p-D-xylofuranosyl)-S-methyl-6-chloro-1.,2,3,4-
20 -tetrahydro-7H-pyrano-(2,3-d)-pyrimidine-2.,4.,7-trione.

74. 1-(p~D-2,3,4-tri~-O-acetylxylopyranosyl)-S-methyl-
-1,2,3,4-tetrahydro-78-pyrano-(2,3-d)-pyrimidine-2.4,7~
~trione.

25
758. 1-(p-D-xylopyranosyl)-5-methyl-1,2,3,4-tetrahydro-7E-
-pyrano—-(2,3-d)-pyrimidine-2,4,7-trione.

76. 1-(a-D-2,3,5-tri-O-acetylxylofuranosyl)-5-methyl-4.,7-
30 -dioxo-1,2.3,4-tetrahydro-7H-pyrano-(2,3-d)-pyrimidine-2-
-thione.

77. 1-(a-D-xylofuranpsy1)-s-methyl—4.1-dioxo-1.2.3.4-
-tetrahydro-7H-pyrano~(2,3-d)-pyrimidine-2-thione.



T~ T

30 83. A nethod according to claim82 in which the reaction i s conduct ed
under nitrogen circulation in the presence of

1, 1. 13,3, 3- iﬂlmﬂWMH]lﬂluﬂllane trimet hyl chl orosi.l azane and tin g
tetr faN\ori d n DS H A nmet hod according to claim82 or claim83
in w t-he Sol Vent is acetonitrile. 85. A nmethod according to any of 7
claine™82 to 84 in which 5 the reactants are used in stoichionetric o
proporti.ons. 86. A met hod according to any of clainms 82 to 85 in which
the reaction is carried out at anbient tedferature for from12 to 24 hours.

10 87. A meghod ﬁerc_nt-lze3%@&&&&6—@&e(tfyla‘gmaf@rtanwﬂ\oaw-\@aﬁawﬂim to
claim1, the %hod elzn% %l:l_gs antially %f’ escr |_3§Id J1e,8in Wni[}% reference
to any of the Bf8RRrée2 Pz4-gstranydroTi-pyranc-{4. ca?pé’%:t’i l&ﬁ”rgr'i si ng

a pyrano deri vihivaeaccording to claim1 in adm xture with a
pharmaceutically acceptable diluent or carrier.

5 79. 1-(D-xylofuranosyl)-5-methyl-4,7-dioxo-1,2,3,4-
~-tetrahydro-7B-pyrano-(2,3-d)-pyrimidine-2~-thione.

80. 1-(p-D-2,3,4-tri-O-acetylxylopyranosyl)-5-methyl-4,7-
-dioxo-1,2,3,4-tetrahydro-7H-pyrano-(2,3-d)-pyrimidine-2-
10 -thione.

81. 1-(p-D-xylopyranosyl)-5-methyl-4,7-dioxo0-1,2,3,4~
~tetrahydro-7H-pyrano—-(2,3-d)-pyrimidine-2-thione.

15 82, A method for the preparation of a pyrano derivative
according to claim 1, the method comprising reacting one of
the compounds IVa and IVb

20 X

Iva

25
wherein X,, X and T are as defined in claim 1 with an
acetylated arabinose, xylose or ribose in a solvent and
optionally desacetylating the product.

30

83. A method according to claim 82 in which the reaction
is conducted under nitrogen circulation in the presence of
1,1,1,3,3,3-hexamethyldisilazane, trimethylchlorosilazane
and tin tetrachloride. '



N

10

15

I

84. A method according to claim 82 or claim 83 in which
the solvent is acetonitrile.

85. A method according to any of claims 82 to 84 in which
the reactants are used in stoichiometric proportions.

86. A method according to any of claims 82 to 85 in which
the reaction is carried out at ambient temperature for from
12 to 24 hours.

87. A method for the preparation of a pyrano derivative
according to claim 1, the method being substantially as
described herein with reference to any of the Examples.

88. A pharmaceutical composition comprising a pyrano
derivative according to claim 1 in admixture with a
pharmaceutically acceptable diluent or carrier.




