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i n@tuynt e present invention provides
conpounds of the formula

Among the known synthetic nucleosidic antiviral agents, the more important are
5-jodo-2'-deoxyridine (5-IDU) 9-B8-D-arabinofuranosyl adenine (Ara-A) and 1-g8-d-

15 arabinofuranosyl cytosine (Ara-C). Of these agents, only 5-IDU [in 0.1% wt. solution] 15
is commercially available specifically as an antiviral agent, and this compound suffers
the disadvantage of low solubility and high toxicity (hence the undesirably great dilution
in which it is now employed).

Alonso, et al in J. Heterocyclic Chem. 7, 1269—72 (1970) report the preparation

20 of 1-(8-D-ribofuranosyl)-4-carboxamido-1,2,3-triazole but make no mention of bio- 20
logical activity. Witowski and Robins, in “The Chemical Synthesis of thell,.2,4-Tr1azole
Nucleosides related to Uridine, 2'-Deoxyuridine, Thymidine and Cyridine”, J. Org.
Chem. 35, 2635—41 (1970) suggest various 1,2,4-triazole nucleoside analogs as candid-
ated for biological testing, but no particular efficacy is noted and our later testing has

25 shown that, of the analogs there reported, only 5-bromo—3-nitro—1-_(2.',3,5-tn-0-acety!- 25
B-D-ribofuranosyl)-1,2,4-triazole exhibits even slight antiviral activity and even this
activity is believed to be attributable mcrely to cytotoxicity of the compound.

Accordingly the present invention provides compounds of the formula
[Price 25p]



[Price Spj 9 2 1, 353, 565 wherein
"G' is a furanosyl noiety, preferably characterized by having its 2' oxygen
trans to the triazole aglycon, Rl being cyano-, carboxam do-,
t hi ocar boxani do-,” met’hyl - car boxyl ate, carboxan doxi ne, -car boxam di ne, or
a physiologically acceptable acid 5 addition salt of the latter group.
The invention al so enbraces the O acylated analogs 5 of the foregoing
conpounds and the 5'-phosphates and 3',5"' -cyclic phosphates thereof as well
as the ium and al kali netal salts18§3,%he phosphates. The furanosyl”

moi ety\ /G", may be, for exanple, a xyl ofuranosyl, ri bof uranosyl, ~
2' - O nethyl ri bofuranosyl or arabinofuragrgsyl group. 10 A preferred
enbodi ment of the invention is a conpound h&ving the structure 10
H'N HO WI~J A3 OH where Rl is as hereinbefore defined and one of R or R
i s hydrogen, the other being hydroxyl, as vbell as 5' -phosphates and

3',5" -cyclic phosphates thereof. The corrpounds of the present inventi on
exhi bi t .ant i Vi r alyn@gh kb /s fid4hsyl InbicOferaadly @ﬁa?a@m%d t ﬂmng:i!s@d

enbodi ment's, exhirsto thellbrbddgiyedn] B, tging afasy-, cadjoramids iy, ﬁxhﬁ;m earli er
reported 15 nuéalf@es&l |‘@f T\@?Flma’l -? ‘e‘ml@m%T%eﬂ Plezméﬂ acceptable acid
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invention has exhi wftH heaa ai@emmm 1esR behe S h6 atea as well as
antitunor activi ty ¢sy11m@qt;4 “tGr",l xaayoﬂeefosexampbm( mrmoarndlbofuranosyl
3-cyano- 1, 2,#-tr a2 eé”‘é‘ Gfé fyrgposyp) group. rnati.ve synthetic
routes |eadihg to t refmf KA i NP EB St aggnpglpndﬁﬁgn%l,hggt % nven- 1920
tion. The former conpound can be conventl onal Iy prepared by oxidation of
3-nmethyl- 1,2,4-triazole followed by esgerlflcatlon of the resulting acid
accordi ng to the procedure of C pens an E nsteins' Latvijas PSR Zinatnu
Akad. Vestis., Kim Ser. (1965) (2) 204- }See C. A 63, 13243, 1965).

3- Cyano- 124tr|azole|s pr epar ed bya lfti- 25 step synthesis
reported by Cipens et al, supra, or nm#rg ognveniently, by the addition 25
reaction of cyanogen and hydrazine to f 1-cyanoform mdic acid

hydr azi de, followed by acid-catal ysed rithd® cl osure in triethyl orthoformate
to the 3-cyano corrpound By one route, the trlrreth yl silyl derlvatlve of t he
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ester and 5-car bGyFfEdngye osrf'gtoﬁgp ention hay expibitedsiy broppspectrum of antiviral -

ty as we 1 as antitiun thy

i N ox Bﬁ M ethyl 1,2,4-triazole-3-carboxylate Qld@cﬁhﬁa‘i h_lz-tnazole art]préﬁgr@ BOO 08
wherein Bz B& benizamptive s}'h&u roQds lalicy ltd e B2.4-Grisdwd mﬂeosﬂ&toethelp&seﬁﬁmﬁat ed by

fractional 35 Uon Cfrh’%%l cprRpouiL ‘H‘H@F cony e@e yapreppred by oxiddtiompf Thethidat ogr aphy

over silica gel g i Wi%gBStjtm A P ’ﬁ“ﬁﬁﬁ%ﬁj g?‘ﬁ g%‘:"sgr“i ?? case,
the 1-(QS-D-ri bOE i 1424I3r 104l ared by mi??
1,353,565 25 step synthesm reported by Cnpens et al supm, or more conv&le'lflﬂl}e bpriefagdiied nefod

i i Cct 0 idj zLde, followed
of synthesis is g?agg]-gta ysed ring clgﬁggﬂleﬁ%nmﬁm? tlgr%g fy rxl'ﬂ‘ 2ompound By
one route, the trimethylsilyl derivative of the methyl 1,2,4-triazole-3-carboxylate is
formed in quantitative yield by reaction with hexamethyldisﬂazane under reflux and
30 reacted with an appropriate O-acylated halo sugar to form, for example, a mixture of 30
O-benzoylated 1-(B-D-ribofuranosyl)-1,2,4-triazole-3-carboxylic acid methyl ester and
5-carboxylic acid methyl ester, i.e.:

CHy0~ E
Chy0~ C

YS ‘E:>—E—um3

Bg0CH, A
20 “2 Bz0CH, ]

SI(CH3)3
Ba 08 B0 0B
wherein Bz is benzoyl. The 3-carboxylic acid methyl ester is separated by fractional
35 crystallization or, preferably, by column chromatography over silica gel. Debenzoyla- 35

tion and aminolysis gives, in this case, the 1-(8-D-ribofuranosyl)-1,2,4-triazole-3-
carboxamide.



ately substituted triazole with the O acyl bl ocked sugar (in this case
1-0-acetyl-2,3,5- tri-O benzoyl -, 8-D-ribofuranose) followed by deacyl ation

and am noI ysis, i.e.: CH3OC-~yN 6*0tH2 DAC H H Bz0
06* HYN 9F0 OBl NON'1 SAC bwn 8300 and D
bei ns C6H5¢cO 110 OCFi 5 Al ternatively fusion may be achieved with
3-cyano-1, 2,4-triazole with subsequent con- 5 version of the resulting

3- cyano- I-(2 3,5-tri-Oacetyl-,j3-Dribofuranosyl)-1,2,4- triazg to the
active 3 carboxam do nucl eosi de by [eagkéon with hydrogen peroxi'de gn the
pr esence%amws—mwra-%reﬁb—mﬁmrﬁes&ﬁan—ﬁ#eﬁmn
occurs w th net HEhe Piefﬁ‘i’r,edﬁtﬂhocaafabx&heﬁs sy lﬂl&)ﬁ;ﬁﬁ-&itﬂyzed.ﬁlsmn of an approgrk Wi | | be
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10 with speci FrEoPErEidh ‘F%m[e)n@ ?)“Feéd’ TC?’IB‘W“&P aﬁmﬁiﬁ‘sr bbt ur anosyl
derivatives, may be enployed for the preparation of nucl eosi des of the

i nvention in whi ch the gmgwﬂ "G' i 9% hete tharmaﬁf O ri bof uranosyl . 3’%
cyano - 1 - (2,3,5 - tri - \p‘"\ aqety!% }]13 - D -\p’" ofuranosyl) -1,2,4 -
triazole, 15 whet her obtgined b "sHerﬂH n" or "fusion" process,
is a useful starting material® 15 i Nt K& f or mati on of t he active
(1-(fl-D-ribofuranosyl)-1,2,4-triazol e-3-thi o oxam de nucl eosi des of the
present invention, by reaction wgtt hydrogen si{fide in the presence of
triethylamne fol | oved by the deac ‘%T: on wher ggtlyg bl ocked nucl eoside is

enpl oyed as the starting material . larly,

1-furanosyl-1,2,4-triazol e- 3- thnumpar oxam de may be 20 prepared from
3- cyano- 1- (O acyl at ed furanosyl) jl 4-tri azcgr E’“ﬁ”#’he starting materi al
20 or from 3-cyano- 1-furanosyl - triazol etas the starting material .

Simlarly, the nucl e05| dic 1, 2 4"°cr?"azol e- 3-car boxam di nes can be made from

the 3-cyano- zoIe eosj d. th or..w hout |nter di ate
formci o of Sl Bl A aRIR! o Pl g Mg o 118
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exchange, or,° 1llftﬂé’|‘aﬁ‘ale|f?}l§W§ﬂ tP‘b‘PP . Sig} MasTs) dehlori de
Salt wih sodt ke S AR BRI oy
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fi-Dribofur ano@hxlat]hethc owrirosirid 1,2,4-ffazol@% - carboxamidines can be made from the
D-ri bof ur anos§7 {,‘011 d‘H‘*‘%"F"’ ’%‘2‘6‘15‘53 Sithen ity Fawi e iRterRgdiaty Ermatiop of 24 .
35 The 3-car boxar‘ﬁ‘a SO RT Bt dFboxani do and 3- car boxami di ne nucl eosi des of
t he 4 1, 353, 565
4 present invention may each be conva\Tt to the correspondi ng 5' -phosphate
or to the amoni um or al kali netal sa’Hﬂ of t he phosphate and adm ni stered
as such. Simlarly, 5'-phosphaties, of t e II%}@I’TTEdI ate 3-nethyl
car boxylzat es, 3-cyano- and: 3-carboxam d- me Pporrpounds of the inv@ntion
may be formed prior to s INHﬁltI ons invol vi ngmeZ

l REQUCTION Y

T (HzlPdl '
G G

where G is a glycosyl moiety as hereinbefore defined. The carboxamidine is obtained
in free form from the synthesis involving the carboxamidoxime intermediate. The pre-
ferred preparation directly from the 3-cyano compound in the presence of ammonium
chloride yields, however, the carboxamidine in the form of its hydrochloride sait. Other

30 physiologically acceptable acid addition salts (e.g., hydrobromic, hydroiedic, citric, 30
acetic, sulfuric, phosphoric acid addition salts) may be obtained therefrom by ion
exchange, or, alternatively, by neutralization of the hydrogen chloride salt with sodium
bicarbonate followed by reaction of the resulting free carboxamidine with an appro-
priate acid. For example, when the gap “G” is B-D-ribofuranosyl the compound 1-(8-

35 D-ribofuranosyl)-1,2,4-triazole-3-carboxamidine may be prepared. 35
The 3-carboxamido, 3-thiocarboxamido and 3-carboxamidine nucleosides of the



5 position 3 of the triazole aglycon and |leading to the formati on of
the active nucleotides. 5 The nethod and manner of phosphoryl ating

nucl eosides will be famliar to those skilled in the art. In a preferred
enbodi ment of the present invention, the 5' -phosphate of '
1-(ft-D-ribofuranosyl)-1,2,4-triazol c-3-carboxamide is forned by reaction
of 1-Q0- P~ ribofuranosyl)-1,2,4-triazole-.3-ca rboxylic acid methyl ester
W th POCl‘L in trimethyl 10 phosphate, followed by hydrolysis in ice
water to ylleld t he free 5' phosphate 139“@ 10 tion of the anmoni um,salt
and ai ni nely e .
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triazol es mould be predicted, especially in view of the known antiviral
activity of "Ara-A" and "Ara-C' as discussed above. Simlarly, given

ef ficacy of the ribofuranosyl triazoles of the present invention,
-espectalty agarmst—essentiatty DNAVviruses suchras 60 Herpes Types 1
and 2, biological activity associated with the correspondi ng 2'-deoxy- 60
fi-D—ribofuranosyL triazoles is suggested by the known antiviral activity
of 5-iodo-2'- deoxy uridine. However, when these conpounds were tested

agai nst the viruses of Exanple 16, |nfra essentially no antivirfab activity
was seeh, apparently, as a result d#5%¥%é inability of the en;ynes pr esent

L. des whose

in the ti SSU%% %’I bé t% t p gs%%r}gatég 10 t}?e be[xeevgd chfi%ﬁ I__H':phosl:aﬁlz e form %norI eosi des

gl ycosyl nol 1.% I"P ua-taumr §ve fhg)gy @bef
65 5 txon, in vivo cleavage yxeldmg the active 5 -phosphate The phasp tﬁﬁﬁrocedure

125 shoul d bie ewmllyebq eeth LY :;h:éraggvatﬁedhqmepatqeontpéltheexbeteﬂeact ive

th
5' phothateJ lﬁﬂvﬁm ﬁghh %EE énd‘}%tg%e{dg@‘f %&;g‘ ¢5' - pRosphat e
may be cycl |nfe§§e o A B ORI deTbosbadOmmick et Au Mkl di ng t he

active 5' ph@sphaatowy aialap;:rqmromqtﬂmdmydua;t:d presspe acBOTre i s essentlal ly the sane

as that described above for the |on of the ribotides.

The i nvgnti on, qgé"f's'TrE‘BVté b &[ua 1) ,, fL-sf’?afto E,Exh%&he;h” th

fol l ow'ng spesiet 6nd b nzoylr)e {b6: Q@#Erﬁz&dﬂ captRkylie Nt ages %are by

wei ght and al | terrper at uﬁeg Mquhyﬂ@gcree@y@eqntl?r duaid. unI ess ot herw se stated.

Al “evapor at®yePispirien th%]ew T?E\‘&?thﬂlségi %rf““i‘aﬁ"l OB gygrggator under
suspens n aQ oxylate ( 0 g mmole

di m ni 51'390' I%m{ﬁ& isithzan Qe withY stirring until evolution of ammonia

1- (2, 3, 5- Tr i cedxdo@in ZD Y., Thereehsbmiweax@rasi;aha)nc Ina@ refhobed | vinded | diministRar boxyl ic Acid

Met hyl 10 BEpsesare tyrpgovide 20.6 g (100%) of the N-trimethylsilyl derivative of methyl 1,2,4-

1- (2, 3, 5- Tr i #5833 09at _ D 1 bof ur anosyl ) - 1, 2, 4-tri azol e- 5- car boxyl i ¢ Aci d
Met hyl Est erg) (Ribdsythedhiih iosedpre) . (A Prepar ation of Methyl

N-(Tri reet hyl SI |Ay bo)utidn 2ondhiningi ngeziy Br-’&mﬂwhmgmﬂa&ttﬁaz&lesus@w&teo(no of mabhyl
1,2,4-triazc élthatcb ,%54%1- 4 ﬂ%%g, fojde {47 g,5100 mmole)

hexanet hyl dla%gtl%i‘g:ﬁ? g‘;? e ﬁ}ybmﬁfo“;ﬁ%@ (;,i evol ution of
anmoni a re{e€inol ch?B 0BASH S tH3 SR aERNE WaSs

rerrt)vedz5undeahlonbfoum rpreived guree $QA4, Bt @-bpzal-PderiRBurog l){lzﬂa%zole-ﬁ t he 25

N-tri met hyl spogivigesd vstt*xleeerdf” it 4yPfe >1m2@13t7rrlé9zo| e-3-carboxyl ate. (B)

Ri bosyl ation with Hal,g @htgé\tor%pﬂ wN:0: €, 63043 ObtIls PN 2¢O/ Msai ni ng net hyl
N-(trimethylsilyl)-1,2,4-triazol Eoddeachexol aHe4(12,01~67m0 g, 110 nmml e) and
2,3,5-tri- Obe‘%%g -Dri bofuranosyl bromlge (52, 5 g, 100 rrm)l ‘%\al n anhydr ous
acetonitrile noved
and theBreS| ﬂe‘?gdfy zd};_g; ’gx %ng _Qn@rﬁ é%??s 5 on o t he
materi al from et hyI acet ate-et anol and col um1 chr onat ography of the
filtrates over silica @4adl own: 26 63.20; cHi 625f b i2provi ded pure
1-(2,3,5-tri-0benzoyl -, | -D-ri bofggnangsys) -1, 2, 4-triazole-3- 25 carboxylic

aci d nmethyl este(,3(s2bhi-b —lﬂnzoﬂl‘}g B %botidahdiyIIN2, @-aﬁzolﬁﬁcarlﬁﬁﬁtk AcidCal cd for
CQ11HBK3O C, 63.04; H, 4Methyl Eter7, (Bﬁﬁloﬁdhmkiur@ 62 91 H 4.17, 15 7.10

The faster migy xﬁﬁggﬂ‘?’éﬁﬁ : t_“r‘ltfl 8‘&???{3%’% E’b‘%‘ éfte 4@ crystal | i zed

from 30 Eg,”g ntdindd Bf éa %) M}t ‘b; Ebof ur anosyl ) -

1,2,4-triaz qih&c D@Xsyddddd wxﬁi(luﬂihg ehdnied Eure@dsetﬁat dhud %d 1n1§113d 199 with np

122 1240 Ana:lressuﬁoarn Br A9—2¢4 min,  Gmysralliatiop dfpthe WP[’E“ 2ethyl 40

1 (2 3, 5- Tr|a°°@t‘b§t‘f‘fﬂ)ﬂr°"fq°dIﬁg?lg%?il/ﬁb?fo%’?ﬂ“f‘ withomp, 13%-T1396) e- 3- car boxyl i ¢ Aci d
Metgxwimezss €r . ( Fusi on Procedure)

35 A m xtur e of ne(Z;yﬂ-Tﬁ-GQacdtyltﬁ-Daz:oﬂueaGyl]: 2. boiydlad-erfogflic7 g, 100 mmol e) and

1- 0- ac?tyl , 5otri Obez;g A?;“@ x?fur }gfsg) (55,4 10 nmple) was
neat ed i an /b 23T -ﬁl‘ﬂiﬂg SEA i LA R ha0 811 e
bi s(p-nitr Onilﬁsayala hadUhelte@ SBiis! hv,nyt) hSSbhaﬁd’ 269 and the
m Xt ure was xﬁg}a@aﬂld@mje heatjngnt nﬁos-h]éél was continued thh stirring under diminished
pressure for 15—20 min. The residue was dissolved in hot benzene, the solution was
50 filtered and cyclohexane was added to the filtrate to give the crystalline product (30.0 50
g 77.8%) with mp 107—109°.

Anal. Caled for C,.H,,N,0,: C, 46.75; H, 497; N, 1091
Found: C, 46.88; H, 5.03; N, 10.64

EXAMPLE 4
55 1-(8-D-Ribofuranosyl)-1,2,4-triazole-3-carboxylic Acid Methyl Ester 55
A solution of 1-(2,3 5-tr1-0-benzoy1—,8 D-ribofuranosyl)-1,2,4-triazole-3-carboxylic



40 pressure at 160-1650 for 15-20 mn. Crystallization of the residue
from ethyl 40 acetate-ethanol provided 42.5 g (74.5% of product with
np 137-139. EXAMPLE 3

1-(2,3,5-Tri- O acetyt=, 3=Bribof uranosyl ) - 1,2, 4- t r i azote=3- car boxytTTAcid
Met hyI Ester 45 A mxture of nethyl 1,2,4-triazol e-3-carboxyl ate
(12.7 g, Pyl0 mol) and 1,2,3,5- 45 tetra-O acetyl-,8-D-ribofuranose (31.8
g, O. 10 nol) was heated in an oil bath main- tained at 160-1650 until the
sugar had Erelted Bi s(p- nrtrophenyl) plr}gspbhate (250 rrg) was added and
heating a .

for 15-20 min. I&renreegsu éaluxe(zwasg drss nﬁ%d's&x@heﬂﬂ&'ﬂﬁqm,mé h@ms@iddilon was
50 filter ed(mndmkxégls abtbxain ér wis mind dhe slutidnh @asf hdutralizede witly Bis-Rel t he

crystalli ne pro tef? thCZ'?‘f /()‘asvﬁo gt 7 syram Crysplipationgf cd f or

C,, HONO, , : 4C, 43{%1 nolRgHRYY B g R '@ﬁg %5&%@ RCOET 4R TE 10,64
EXAMPLE 4 55 1-(p- DRrbofuranosyI) 1,2,4-triazol e-3-carboxylic
Acid Met hyl Ester Anal. €8cdAfos 6LHENGR: of, 41.70; H, 5.06; N, 16.21

1-(2,3,5-tri-O benzoyl - 13- D-ri bof Lﬁ"éﬂ‘i’osy@)‘”f@ H. 1322611618 car boxyl i ¢ 6
1, 353, 565 MPLE 5§ 6 acid nethyl ester (25.0

g., 43.8 mvl) aad B@dnmmahhﬂxl,de-uﬁaéﬂ@s-mgl)oxmﬁdaet hanol (200 m) was
refluxed for 45 mn. The solution was neutralized with Bi o- Rad AGS0- X2

filtered afti tnd¥iptss (h Sy 1955 C0N6RLL AL ﬁ'ggéﬁ;??;‘ﬁ& Stalb, et ort

the syrup from rae&ﬁ‘aeﬂe & NYE.0 85 Al AmBIEOM! @atéa wie oduct
wth np 5 Zhﬂlﬁrdﬂ)ﬂs%nmoma at 0°) was kept in a sealed pressure ﬁask at 25° for 3 days. The

lveqyyy: rystafiged f 989
5 Anal . Callg: df 6%.% %%‘ ,Eg ?ﬁh&% I?eirystdlhzanon of thﬁ?;ro r%?ng;‘(q%]lgglcsge(tharlg)l 41. ?7
y

60-16 A on a¥a

H 5.13; N ne form of the nucleoside with mp 166—168°
1-(J3-D-Ri bofur nos 2°triazol e- 3-car boxam de 10 Met hod 1:

10 A sol uti on of Anal. Caled for C.H,N,O;: C, 39.34; H, 495; N, 22.94
1-(2,3,5-tri-0O benzoyl -j B-D-ri bof uralﬁ’d’s‘ﬂil f 19%8'4Ht Sils; Moe?287 c ar boxylic acid

ot hyl ester (LonP s RRulkumBYE) 2 RidiBl hangli@00 M presaturated vith
anhydr ous ammoni a at was kept in a sealed pressure flask at 25 for

days. The 3%l verMeﬂ%‘aés2 r“enmo)fv Lh 9? uct was stnaal |ze§ om et2P|anoI
to give 6.7 ¢ ( 1 ester ( %ggﬁoleﬁ 1& (sgg P,a i zation
of the product mgmo Ala sealdd pRdsel gkd;tasosiep s. Othy $io | ne form

of the nucl eosi oves waytéilizag fzi@Getn@& toAgiwe 1- (/CQHd:dfux‘amsyllE@iimwfi c@oxeg 34 H,
4.95; N, 22594 poidad’7Ce %9%8; H, 5.10; N, 22.67 (B)

1- (Q D Ri bof urnqe)syll ()B’ﬁ-RamﬂraHs&lﬁiglt?na%él@ﬁ'&ﬁ%ﬁmiéje 20 Met hod 2:
20 A sol ution of

1-(2,3,5-tri-O agiog|3: 8 Drrbofura ct)r_é trrazoIeSCarbc:lgilic aci d
tl

met hyl ester (1Q, OAerle ‘ sm asa '(“g? @i ' Lt Owth
anhydr ous %TTTDHI r B heurS @dla oh o@kyd  pooxt hrgo The
product was cryshathen 2éidd fancbmrtktgharﬁdf wta:oc tmued for 12 hrs. The excess hydrogen

1- (f-D-ri bof ur arwheséfg?twaf dpetupyadrlycest jpign léaarn eklacl%she solutiogrpyag dilteregl, 2od g

90. 0% e wds cvaporat ryness. LThe res ue was dissolved in methanol nd’silica 25 (O

- .0 g) was added to the solution. The solvent was remove the silica gel
1- (Q DR bagf ur afgﬁ:&&i'k)vasla lich-th fal sQiED e cohmnd ERGuawiiehylede ac e&xand@\(mlxt ur @s of
3-cyano- 1- ( 2, 3, pravided O([&@e'tbyiuzan@l[al,Z,ﬂmdr-érm@yzin)ldelQﬂ gt §1i282)ol e (705 ng,
2.0 mmol e), 28% aqueous ammonia (20 m) and 30% hydrogen peroxide (3.0 ml)
30 was stirred at 250 for 6 hour gxafprgdglitional 3.0 m portion of 30%
hydr ogen peroxi de 30 v»ﬁsDuhmmrad@E)-d Zartdazslt:-rsrcmb-imgmm 328ayavas conti nued for
. phosphate ammonium salt
12 hrs The excess hyld(rﬁo -nbofuranosyl) 1,2,4-triazole-3-carboxamide 5’-phosphate ammonium 40
salt (5.7 g, 15.9 mmole) in pyridine was added 4-morpholine-N,N"- dicyclohexylcarbox-
amidine (4.65 g, 15.9 mmole) and the resulting solution was evaporated in vacuo several
times with pyridine to an anhydrous syrup. The syrup was dissolved in 1 liter of
pyridine and added dropwise (over a one hour period), through a reflux condenser, into
45 a refluxing anhydrous solution of dicyclohexylcarbodiimide (16.4 g, 79.6 mmole) in 3 45
liters of pyridine. The solution was refluxed for a further two hours and 200 ml water
was added slowly. After ca. 12 hours the solution was evaporated in vacuo and to the
residue was added 200 ml water and 50 ml ether, The suspension was stirred vigorously
and then filtered. The aqueous layer was separated and extracted with 2X100 ml
50 ether. The aqueous layer was passed through Dowex 5¢ (NH, + form, 100-—200 mesh) 50
and the eluant evaporated to a syrup. Ethanol ca. 100 ml was added to the syrup and
the resulting mixture stood at room temperature ¢o. 12 hours. The crude precipitate

(DOWEX is a Registered Trade Mark).



per oxi de was destroyed by addition of platinumblack, the solution was
filtered, and the filtrate was evaporated to dryness. The residue was

di ssol ved in nethanol and silica gel (5.0 g) was added ta the_solution_ The
sol vent was renoved and the silica gel 35 m xture was applied to a

silica gel colum. Elution with ethyl acetate-nethanol (1: 1) 35 provided

1- 8- Drlbofuranosyl) 1,2,4-triazol e- 3-carboxam de (250 ng 51. 299 . EXAMPLE

6 1-(fi-D-Ri %fiuranosyl) 1,2, 4-tri azoI e1335§§6r5boxam de 3 ',5 -cyclic 10
phosphat e anPBR-tHR-sSal-t—40

1- (Q D-ri bof uranogp ) r-&-. ﬁmﬁly—.,[,m@m}aegsﬁ).ga,u.tmm eha,oﬁam.amosphat e amoni um’~
40 salt (5.7 g, 15. 9Amvbinej of rl (%}ywxsdi},Ml-wsolmlie@—nbofuranosyl)-l »2,4-triazole-3-

4- mor phol i ne- NN - G#rbaze! Pﬁ"’é)at ind t he
resul ting solgti oy h’? §Qﬁascﬁfpt (%nss L?;k o dz  BEiEE ne tp
an anhydrous syr upthdﬂ@d sgefattpneﬂasol ap SIS @ eo ky-b-@X-1itD; qaysyl)-d;znenand

added dropwi se ( owedie-eaghexantide(B500mg, 94}, as Mmﬁgﬂm& selidf | ux condenser, into

45 a refluxi ng anhydr di gy exyl-Gar de (16.4 g,
79.6 mole) in 3 45 Ilte&sfa?o%?cd%r g*l@{hgug&rhe % wt%é%ﬁag?%fsgquxed for a -
further two hours and 200 ml water was added sl ovay After ca 12 hours the

sol ution was ®vapor aBedsipghthy pra% f‘té‘t"‘ﬁé‘@l@ At sonyers watl@r
and 50 ni et her . tﬁgs%i?eﬁ i mgz&"a@sﬂf %rsx Thered
The aqueous | ayer (a$ afEpPah c@g, arna&te h X‘ 100 et her.

The aqueous | ayer was passed thr ough Dowex 50 NH4+ form 100 200 mesh)

50 and the el yant ev ra ed to n ere tetedt]é ) m was ed t
the syrup and"the gl mﬁ maz ;ﬁm ity St ol
The crude preci pi toats;awéx XA mc lsza,ezsae 971 ¢R. 10Ky indicative df définite

1, 353, 565 antiviral activity, V.R. of 0.5—0.9 is indicative of]_xgo antiviral activity, and

1- (2- Deoxy- a-p-ri R ?‘ﬁﬁﬁd I}”‘igh °r§;§gﬂa " "“3‘1 %ﬁ?%’ggﬂg Fon of,
1- (2- deoxy- 3, 5- di ~eresbiafhbdi By lestis b MIHEPOS¥AI 32% aoboxy Il C
acid nmethyl ester lz(yE’zBEIm?rRKB B3 camgol ) i n net hanol saturat ed at 00

wi th anhydrous anmoniO4 theadruiee groplp dal@emﬁ? rl% ‘@ ua!ab!zlg (FQ!# 3
ays. “The 5 SRSt P e ﬁ’@g T S o0 19
silica gel colum.dokésht bwildora¥bits Anfls écecﬁ@ﬁ ?Jsﬁra%ﬁf-iﬂﬁ’d@@ nd )swillisfgy i de

1- (2-deoxy-a-D-ri bbﬁﬂwmwsgs-niﬁ:cﬂwﬁ-bmbu-paaMk @ls@ kman bs;xharﬁndé it¢h3 Siseany ,

94.4% as an anor giss, AP@I*;‘*’BHF qu;gr;zm i mild efc%eﬂ’“i]-l 5. 30;
N, 24.55 Foung: Ctl%i‘ gcxm 5 a avtge y #szg v1rusemployed CE{“E sangy
procedure as was eaihlayeasu Q)C&WWIEsut B Redsicdalde effaate.t Ry otype 13®s @sofr
anoners to their rtkepeg vinse inyelrddaxtintatewn cdddhe anoneric m xture of the

met hyl esters formed in part (B) above may be reacted wth ammonia to yield
a mxture of the a and /B anoners of the carboxam de. EXAMPLE 16 15
Antiviral agents of the present invention were tested for activity agai nst
both 15 small and large viruses of both DNA and RNA types by the virus
rating (VR) nmethod of Sidwell, et al., Appl. Mcbrobiol. 22, 797 (1971).
V.R > 1.0is indicative of definite antiviral activity, V.R of 0.5-0.9 is
i ndi cative of noderate antiviral activity, and V.R < 0.5 suggests slight

or no apparent antiviral activity. The results reported bel ow, 20 whi ch
for conparison sake include data taken with various known antiviral agents,
20 were obtained by testing on Mcrotest Il (Falcon Plastics) plastic

panels with a nono- |ayer of KB or RK13 cells. O the viruses enployed in
the test, herpes type 1 is inplicated in labialis (cold sores), herpes
keratitis and herpes encephalitis. Herpes type 2 causes herpes genitalis,
25 a common and communi cabl e form of venereal disease. Myxoma causes
death in 25 donestic and wild rabbits and is preceded by
respiratory illness and severe swelling.



Pseudor abi es causes infectious bul bar paralysis, also known as the "nmad
itch" disease in cattle, sheep, pigs, dogs and m nk. Parainfluenza virus
causes a ml|d upper respira- tory illness in humans, especially snmall
children, and is inplicated in cattle conjunc- 30 tivitis. Vaccinia is
an avirulent formof snmallpox virus enployed for snall poxjyaccina- 30
tion, and its use occasionally results in undesired side effects. Rhino
type 18 is one of the many viruses,s3ssl ved in the conmon col d. 99

1, 353, 565 —metthytene

chl ori de-cy eppiiegie_provil 4 126%) obfl-(23,5-2i-@;t8azylrR-- O benzyl - -
D- ar abi nof uszfﬁ%g’ﬁ‘l?’ﬁawyléltgh'frfaizﬂ"z%Faéb"ég“&‘éﬁB’Hk&‘hla%"\]/ﬁzf’h mp 100-102'. Anal.
Cal cd for CQH-, 1N, Cafed 06 €., BIN.b): T, 8Boo; N, 5Q@s 89 Fuged: C 67, 82, H, 5.70;
N, 10.94 5 A suspensilmdf GparBadiHjm70] axkiemd net hanol (20 ™)
was prgpar ed reductl 0 hI oride 3[10by Wt h hydr ogen

and to~thi Sofvﬁ ac‘f;iiﬁfﬁédoré %ﬁ%ﬁ%&f%ﬁgaam th)f_%was pfa ed a s 1 tlon nzyl - /3-D

- ar abi nof ur arEEy! tpi aZxBib@‘Lran 1)- A Do zoleam dermt:600 ng) in
met hanol ( 2&nigd §600 menmnxrbup!e@ﬁvas) Jtha lrgriure rwaa shaked Ingitog@nioappar at us at 25

i 5 1
D Ol 2 M Rt TR L ﬁ;fmg? %?5 popan, go“eTﬁo
Rmbie aflcry ht @2 /o) : €

sol vent WaSprodh& m&mapa 9-a mdet hé residue was crystallized fromethanol to
give 250 ng (88. 5%,0f cipladuety W bh @3@39 %93495”‘&' g6l cd for C 8HI2NOr,
C, 39. 34 H, 4.95; N, 22.94 F‘oumina &, 3895251, 446, 4NBB3 0N, 23.09 15
EXAMPL, 15 (A

1- 0- A tyI D - bofuranose A mxture of13
2- deoxy- 3 B kel B‘rd{’.gqgg%gb R of il A5G Gp040. 0 ni ol ),
nercuric aoerha), @nefciliz aZetEe(lQﬁ £ 4010TRmpl) arnﬂetifeﬂhtid“r& 0l (200 mi)awns f2R20 ) was

stirre 35°ff9? 1011!9114% he s OIWI’H‘P%%/semovémd W@sﬂqu@mwe@echm@ecmdm of or m was
as r1

added éﬁi“ﬁs&? Cted wi %ﬁg‘ ,jhi“ej“ 0% afueous
pot assi um Ir&%d a( 7,099 Chyo@iS)ation Eerpm fr6th gani ¢ phase

was dried wéwhenagm$nmmedddfpateemt¢mﬂmérxepis&ﬁ@ﬂ concen- trated to a syrup

(16.0 g, 97.0% . Crystahl iczed kiRT.9f,.@: RYebbon pfs.gzhe product from
cycl olzgxane- benzene provi ded pur e Foakierd, &V.23y t}hsm 88-91. Anal. @alcd for

C2, H240, : 6§m 7 25

) - df =0 - p - toluoyl - & - D -~ ribof 1
FOU!’ld. C, g?) le - ’3 yhc Alc1d Met;;xyl ]g‘.sltlgz an:iz 1-(2- Dleloygy‘gg“zsg)- lu()yllgi2 Deoxy - 3,5
-di -0-p Dtﬁﬂome)wsyx)-un@zole- ylrcammmb&zyl E r2,4 - tri- azole - 3 -
carboxylic Acid Z%Ehflzﬂ CtIJEster and % gDeox -Dﬂ?g— Op t ol uo | - p-
Dri b ur anosyy § PieHrorlennie jE, Py “’fgb‘gﬁﬁéi é i xture of

1902 4-t <32 10,0 d t
1- 0' a t yl l§% ; Z)?)w d hca dgfnéxdlflﬂﬁg d’n’nilﬂéfg fﬁ%{?ﬁor . 30
met ;}Anmm&zat £503- T rdaidnd b aardeso [vdd id Fnethylenk d

b| s(p ni t r(mh@ 4>n) WaSBIDtC sked VZE'G) ?mhé'q \R/ilri’wafstah r| ng under
di mi ni,shed ¥FECHBER g of | f;ggfpﬁfc g 00. The
r esi dde WA ol it e 173 em@h cggta csi’mae thﬂkﬂe fes il er ed,

t hen vvashethmctehoaquemmg upmduyrdwmgzam%—a?ijonate and water. The organic

phase was dri ed o Si u evaporat ed 35 to
a syrup. Colum c nggl?%glgégh j_‘mdt%sg % r‘g % nﬁi%uﬁe over silica gel
wth 35 chl orof orm provi ded the a~anoner whi ¢h was crystallized from
cycl odexane- nﬁuhsqb@néra@ihrhscfrmd@e tslbca lvfelurm@o jpedf muxmure opthodand Wi t4h np
94-95. Analf, arwpr&d e er éﬂxca el th’h aglg'o ormutcgqr io‘sfs ewgfnéeedgs a Found: G
62.44; H, 5o W’m”é(’gtaﬁ A g8l With SRR Sh T ATt £ SR Potn the silica
gel colum Cont ai ned a nixture of the a and 40 je anoners. These fractions
wer e conbi el la@cPaoves-Biriboiyrago ‘ﬁ? p-cas 1\'ﬂii<‘ed gﬁécql rrg chr%[s]at ogr aphy

over §71i ca, g8l el RIPISE SR

w1th anhydrous ammonia was kept at 25° for 3 days in a sealed pressure bottle. The
solvent was removed and the residue was applied to a silica gel column. Elution with
ethyl acetate-methanol (9:1) provided 1-(2-deoxy-S-D-ribofuranosyl)-1,2,4-triazole-3-
50 carboxamide (250 mg, 80.8%) as an amorphous solid. 50

Anal. Caled for CH,N,O,: C, 42.10; H, 530; N, 24.55
Found: C, 41.86; H, 5.12; N, 24.49

(AMBERLITE is a Registered Trade Mark).



syrup. (C 1-(2-Deoxy-,/-D-ribofuranosyl)-1,2,4-triazol e-3-carboxam de 45

A sol ution of

1- (2-deoxy-3,5-di -0 p-toluovl-/3-Dribofuranosyl)-1,2,4-triazole-3- 45

car boxyl i ¢ acid wet hyl _ester (650 mg, I.35 mmol) 1n nmethanol (20 ml)
saturated at 00 with anhydrous ammoni a was kept at 250 for 3 days in a

seal ed pressure bottle. The solvent was renoved .and the resi due was applied
to a silica gel colum. Elution with ethyl acetate-nmethanol (9: 1) provided
1-(2-de xy [ 3-D-ri bofuranosyl)-1, 2,1455§§é5azol e-3- 50 car boxam de, (250
ng, 80 A—a-FDFphouS—so+d- 50="Anal .

Cal cd for COHE2Mdue was chdallifid febm BoeRitrilerhsddh éSprE@dénﬂso E.o%) &; H 5.12;
‘g 349 (AVBERIct WEh imp W7Redfi9Stde.ed Trade Mark).
1 35

cryst al5l6|52ed f Rt SR 5 IEI’I‘?%nd‘ét ranght &f,@'%v %g 1§E§o 845"5/@ ngs produCICt

with np 1770-1790 dec. Anal . d for CH 40N 5. 05;
12.68; M, 25.04 Found; C, _.34. 39 E)HM&E)GI CI' 12 73 N 24 99 5 5
EXAMPLE 11 -(B-D-Rlbofuranosyl)-l 2,4-triazole-~3-carboxamid doxgm

1- ( Q8- D Ri bo Ew % rirﬁgn ff gssn (2,3 5- tn-f-ac yl- -Dl-lggl)aofuran éYEgH ,2 4-tn zole t ion o f
3-cyano- 1- ( 2fo3,25hrt. rTheGame 3] velD-afid Hﬁfpwdaﬂo&ykz)rsténhzzd 4rmhraqml e (3.0 g,

8.52 mifbl ) aheholte peayide Wcﬂr@%f%mﬁthfecarhqxaeﬂmnbwﬂl(@E@Mﬂ%ﬂmﬁs refluked with

stirring for 2 hrs, T IRV NSRS reém%%g aﬁld dhenproguct was
crystallized from analugglﬁi f@ﬁFomﬁE hangj 37t(;7 pHp‘;yUQeNhg zg%gj (90.7% of the
car boxani doxi ne with 212-214 dec 10 Anal . Cal cd for C8BHL, 3NQ, : C,

36.89; H 4.92; N, 27. 5.0 N 27.02 EXAMPLE 12
1-(Q D gyl of ur aﬂ%)(th)e i%t%:a%lg§ 7 iqiﬁnﬁéméﬁ@?% 1 124-A m x4 ure of
t et r a- O acet yHazdid-3cykiokyria 38 &, §0.E mhol) and} bis-Cb-rittidp ?l; 15
triazol e- 3- caastm% wder r¢ds C@@regurczt@ 20 iy dn oelrbethma@ta mlﬁ(i-ebﬁényl )

phosphat e (5§-h ‘%5/%_6 i s(fl‘l‘ jdcﬁﬁgﬁgg“egxfe@égﬂf Em'fl‘gﬁgf J‘ﬁ. in an oil
bat h mejnt ai e Opaibedt 8423, 805-0-nciy] £ 50led i g
chl orof orm hbdylesterces r}éamduartls\mt RIfrwithi adraiwittogmapiyTen silica gel
wi t h chl or of g’%‘&q@ a'gemm‘:d @theg Sld“%%l%?? rS’FtPlde(fl?m@g‘}eO‘é?feﬂE’@l to providse purified
1-(2,3,5-tri = 8¢ tp§ﬂd“°f3” osyl)-1,2, 4-triazol e-3-carboxylic acid
20 net hyl ester was Atnme@glaﬁ s6ro¢, HLA, G\ Scage. 34D wi hbs;ma¢, pappl saturated with
ammoni a2s The sol vent was renoved Femd: t 6233 8si HueSZNaSQ,czﬂ.ytt allized 23 om
aqueous ethanol to provide 0.70 g of product with np 194-196.5. Anal.
Cal cd. for C8HL, NdACo: C, 39.34; Hxaady 1N 22.94 25
Found: C, 39.18; #2345 B2D-dktyld2D ibofuranosyl)-1,2,4-triazole-3-fbokaiMdePLE 13
1-(2, 3, 5- Tr| -O@.Geltl ’rdfné ngp tiraﬂ;gﬁdcg t;%%%}eg%?;bgﬁ%ﬂzd‘l@ ItB&cZaQi‘;boxam de A
soI utio - AR He (488 ny,

as ‘2 h u I
2.00 m% H%m mth P Eﬂb}‘fg R ramémldaﬁee ks, ﬁaiaylé f £7 0 was
mai nt ai ned aTh anture w%— Eth@¢d Rith hamylerEtchlaml (tl(réb D-mil portivas aadtthed and t he

sol ution \A/aSOrSQDiCrlFX%dWm exﬁ@%@m@@%@e 120 . ltCOSFIbFaben%fr §1ddWPFFé Bl vent was
remvedsand TR IS TR RS SR AR AR TER racke wi
met hyl ene ch{ Ieﬁa pRRuct mﬂ@lliohé garu; ) organi c r was
extracted with aqugmljs sogfl ugﬁﬁéﬂrﬁ gé] %%bognate arl;g;ilqwat er. The organic
phase was dried ov&rlrfeafdees Prphage; i | e vaporated to a
syrup 35 whi ch was applied to as’l4536 i%”glur’rngi9 lution with

chl or of or m net heEals-LrilB:acetyl-8-B SibgFtianosytheick, 4—hﬁzo RLB-@rbptabitispivhemgivean anor phous
solid (#60 neally/tyicedlily fand days @nfosabes Arl2Can-50 a@gks/day  Hicglnfeqqd 4. 0@ N,

15. 13 with influenza’ A, (Jap 305), significantly increased the 'number of survivors as well as
the mean survival time of the treated animals relative to control animals.

(=]

EXAMPLE 14
1-(8-D-Arabinofuranosyl)-1,2,4-triazole-3-carboxamide
45 A solution containing methyl N-(trimethylsilyl)-1,2,4-triazole-3-carboxylate (4.12 45
g, 22.0 mmol) and 2 3,5—tr1-0~benzy1—D—arabmofuranosyl chloride (8.78 g, 20.0 mmol)
in anhydrous methylene chlaride (100 ml) was kept at 25° for 48 hrs. The solution was
evaporated to dryness, the residue was dissolved in methylene chloride and the solution
was washed with aqueous sodium hydrogen carbonate and water. The methylene
50 chloride solution was dried over magnesium sulfate, filtered, and concentrated to a 50
syrup which was applied to a silica gel column packed in benzene. Elution of the
column with benzene-ether (7:3) provided 1.9 g of syrupy product which was treated
with methanol (50 ml) saturated at 0° with anhydrous ammonia in a pressure flask at
25° for 48 hrs. The solvent was removed and the product was crystallized from



Found: C, 45.36; H 4.66; N, 14.90
1-(2,3,5-Tri -0 acetyl -, 3-D-ribofuranosyl )-1, 2,4-tri azol e- 3- car boxam de,

when given 40 orally twice daily for 9 days at dosages of 125 and 250
ng/ kg/day to mce infected 40 with influenza A (Jap 305), significantty

i ncreased the nunber of survivors as well as the nean survival time of the
treated animals relative to control animls. EXAMPLE 14

1- @B- D Arabi nof uranosyl )-1, 2, 4-tri azol e- 3- car boxam de 45 A sol ution
containing,methyl N-(trimethylsilyl)-1,¢4ztriazole-3-carboxyla e (4. 12 45
g, 22.0 .
20.0 mol) in aahyﬁifeeuanmtehﬂ&a@eneooaht @doind@mpctfd@e Mr rwdarsek Efhk r@ttm?gSO for 48
hrs. The sol uti prcipias @¥ oraatdessbIVt:rDde yressn wtaheamh@mdaenm@ardl g0l ved in

met hyl ene chl or i€l oy FHing 61y d oBi%m hydr ogen
carbonate gnd WELAE! pholgieie E@E}? ) "gdl .?-ffr;??ﬁ X&t ‘az‘ﬂ% m"§ St i ed 5over
magnesi um sul fate, fil tered and concent rated to a 50 syrup V\/m ch wa

applied to a silica gel colum packed i ﬁ’ benzene. Elution of the coI urm

wi th benzene-ether (7: 3) provided 1. Sf syrupy product which was
treated with nethanol (50 ml) saturatéd at’00 with anhydrous ammmonia in a
pressure flask atp. 285@. for 48 irs. The sol vent was renoved and the pr oduct
was crystallized fr 7
was filtered and tH& nl]fcf‘lf%gtrecggt‘gp%l)%m %?é@geﬁ’a‘h@e%é *% wo vveeks The
resulting precipitate (1.2 g) was dissol ved’ln war mwat er and then 40
m et hanol was added. The resulting crystals were filtered and dried 12

hours at 7H0OC over P2 v acua
1- (Q D-ri bof ur anosyl )Q p- ? Iﬁb(%f rano?aTlozE mmﬁa Ca%o”%andfe 'pgqsl’hmg cycl ic

phosphat € amoni un saatoh ofeL(t;,Dzﬁﬁa?tGar(o@;-Jt 24;Iriha£ﬁ)3 cafbbkyid<iRid) mdi6B &srerm 5
5 (259 mg, 1.00 mmole), mmcthyl-ph»gspha:e (3. Q: ) angp sphgrzsz@loer@]ZO n@a| cd for
i 1 t ) e tiom gya tralized 15
O 1N P B i aaquings Bum hyi g carbare 21 "‘ ‘?%u? fordtbrm?- 3677 N
21.66 10 and the aqueous phase was coolcd to 0 and satut m nia. The solution was
10 1-(, f- D Ri bokepr anao )16 bis2 thédn triveadicted aBd tafiloak st decehrratqdhos piwdlt e
Anmoni um Sal t AV(%lme ethanol gave a %)rc.mpuate which viras dissolved in water and passed
>, 0 t
(13D i Bof ur?oﬁﬁé.‘%t e u e &.@ é? ’t&eﬁ? ff‘geﬂé‘fﬁofﬁémﬁ é@t er {259
1. 00 nmol e) matoteLsmt 1d3: 53§:|a o%p phosphoryl ch oride (0.20
nt) 15 were stirred ter was_added and the

sol uti on was neut ratl“i“'ie@l‘l‘“ﬂlffir %}{ H\ Qd’tté&%sﬁcfglﬁrmgryﬁ%ggn 133 bonate. The

sol ution was extracted with chloroform an t"he a deoué hase was cooled to
0' and satarated with ammoni a. The sEXAMPDE] swas kept at 250 for 16 hrss ,

then it was flltered and1 quﬂtr Ylél qﬂ ’@$1d30 a_sim vol une.
Addi tion of eth L@”{ﬁ ljle ” ;1'“’ '§§" “‘ia? te and

passed 20 t dmggt ﬁd ga@*t b fdrl.2 hr§ héJEBI‘ve t dmoved
Concent r at3oon oindttlmeres‘idua@tas umasd wzmaeabmtoapfmodl m trirthoyideq(b@ong) uiernphanoil ded3a he

e o A SRR ot tﬂi:kmﬂg‘zz pee i
5' phosphate (1 eous%g pro / wmb !

26. 74, H 5.05; 1M8—119. 50 Found: C, 3; , 19. 68 25

EXAVPLE 8 (Q.D- Ri_bof ur anosyl)
1.2, 4-tri ool o 3- o CaFb R AP, %gm tsgﬁg & ggg X 21;3 51232
3cyan01(235tr|-0acetyl By urandsyl) 15ftr|azole(809

22.7 mmole), triethylam ne (14 0 rﬂ) and ethanol (200 m) was stirred at

250 whi | e hydrogen sulf am %/va ?n . é 4I utlgn for 2 hrs. The
sol vent was renov ﬁ&g e’;f g1 % Sl eg, &jy A% F3lh @usglution of
sodi um net fpoxi dgpt ﬁgs)t (318 Fed 81} was3krated in an 011 bath maintained at 150°. 40

Bxs(p-mtrophenyl) phosphate (100 mg) was added with stirring and heating at 150°

under diminished pressure was continued for 15 min. The residue was dissolved in

chloroform, the solution was filtered and the solvent was removed. Crystallization of

the residue from ether provided 28.2 g (80%) of product with mp 96—97°.

45 Anal, Caled. for C,H,,)N,0.: C, 47.73; H, 4.58; N, 15.90 45
Found: C, 47.79; H, 4.63; N, 1595

EXAMPLE 10
1-(8-D-Ribofuranosyl)-1,2,4-triazole-3-carboxamidine hydrochloride
A mixture of 3- ~Cyano- -1-(2,3,5-tri-O-acetyl-B-D-ribofuranosyl)-1,2,4-triazole (7.04
50 g, 20.0 mmole), ammonium chlorzde (1.07 g, 20.0 mmoly and anhydrous ammonia 50
(150 ml) was heated in a bomb at 85° for 18 hours. After removal of excess ammonia,



(150 M) or three hours at 250. After the solution was neutralized with

Bi 0- Rad AG 50W X2(H),

it was filtered,

Crystallization of the product from aqueous ethanol

and the sol vent was renoved.

provided 4.5 g (76.1%

of the thiocarboxanide with np 173-1750. 35
CH12N4O. ,S: C, 36.92; H 4.65; N, 21.53; S, 12.32

37.12; H, 4.90; N, 21.26; S, 12.02 EXAWPLE 9 3-Cyano-
1-(2,3,5-tri-0O acetyl -

3cyan011124tr

fi-D-ribofuranosyl)-
iazole (9. 41

Anal .

1,2,4-triazole A
0. 1036 and 1, 2, 3,5-tetra- O acet yilt- 40

Cal cd for
35 Found: C,

mzﬁure of

f-D-ribofuranose (31.8 g,

1500. 40 Bi s(p-
heati ng at 1500
resi due was di sd
sol vent was renf
28.2 g (80% of
C.,H,NI10?: C,

H 4.63;, N 15.9
1-(, 8-D Ri bofurganosyl)-1,

m xture of 3-cy4
(7.04 50 g,
anhydr ous ammoni

hours. After rer
00 wé

g o ~—.
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(010 R I
0o, 0 O CO }
~~~~~ o]
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1, 353, 565

tested in rabbit
significant anti
inhibits the
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nltrophenyl) phosphate (100 ng) was

mol ) was heated 1n an ol bath maintained at

ged with stirring and

undér di mi ni%hed pressure Shvas cBnti Aued for 15 nin. The
olved in chloroform the solution wasj filtered and the
o Chy sy I.leg,a,gl,.on Qf L,h'.e e L. ,;jrom et her provi ded
go@ucg vE Ehs mE- D6 OF ' 4B E;g ug@ Anal, Calcd. for
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devel opment of HSV-induced | esions in nousetails when adm nistered locally
to the infection. It has al so been tested in m ce against influenza A2,

i nfluenza B and para- 5 influenza 1, with highly significant antiviral
activity seen in these experinments. This 5 conpound, Tt shoul dbeTnoted
from Table 1 above, displays a spectrumof antiviral activity substantially
broader than that exhibited by IDU, Ara-A or Ara-C, In addi- tion to the
antiviral activity docunented above, 1-(/3-D-ribofuranosyl)-1,2,4-triazole-
3- car boxamizle has been found to inhibiL35gs56wt h of the bacteria Pseudondnas
aero- 10 girnosa and tne Tungl candi da alblcans and Lryptococcus

Compound 1 g -
diffluents. 9 (gxs fgmﬁ an u% keraum% corilpo d sxgm camlgsﬁ’lﬂbrc‘t’fx%d | ow
cytotoxicity an fé% rrent 9 H Qndu&dqg i1€ when adtmmstered low.lly to the
1-(, f- D- Ri bof ur arﬂ&sght Ye fas lsobdedi keRED Inemide HARN GatARz4l R 2,GhHenR BSHE PaRS

interestind ant |utﬂum Lawith Yighly signifipenseanty @Umwwfse@ I‘E'ﬁh@ k&b@mmt;e'ﬂ(lﬁ aniimal s

per gr Oup) were c 1‘5& b;:anﬁ:lillld &%ﬂ@%(&g} EY%DI (o &I]%E or Ara- ?f; g,hﬁ 755
TWO gr OUPS T €Ceingsth thh anaHHH docume H%?ursi@% sandal. o/ kox7
days) i nt r a er i Bandahinide hvhmeamd einbihit I‘gfbwﬂi)ﬁftthﬂba rmurp:udoemms\aed- only

sal i ne. he B@?Sh a Shetflh’é el%aatnia rypladg 1779,%‘?’ nd 630/ i nhi bi 1P on
of the tum)r At R ﬁ‘fel"‘&ﬂsz"?’ST"g a“?ﬁ"eﬁ s§]i“ By

experi nent DBA/ rmwmmm&mo@l)ack Mn'ﬁﬂ%lclé' ABIHmiRUIKRIT PosteshesX idibiRige! | s per
ani mal ) 20 sinduws aaxvaﬂ%hraergmnwa:sé 57/Blky6 ahir(6 sninals peagmup) mere\ghgn tr elat ed

with the céhpousipcutane cageinp Tves gl
ani mal s. \Wen g?ﬁg{jﬂ %gggdg?ne :ﬁﬁéﬂ %@ﬁlﬁﬁs Ll§und
produced 80% sukm m@ﬁlh rtiaﬂirbisfm fihoftespect £slcazgpdre"dtt5 aﬁesdubmlﬁalsumm)l ants of
Ehrlich asm tes emmmnn OPa /2 Mie g nn<allater1rwmh|hf@1&dmkmat X3 6 adetsstier dagrvalk of f

19, mcrease m medi d thh the compound 20
hepat ona /?%)a $_compar bg Izo”co rol nna iven at a. do pe of
25 1. A corrpoun e B R bbicect %0 oarm%y?;lsmce aand RLis 0
HZNC . S 30 mtraperxtoneal nnplants of Ehrlich ascites carcmoma M&RiMdCin vivo activity against
30 NH HZNC or aNovikesi bspesepnac ais asoge@ept abl e aci d addition salt thereof, NH D
HONCH a! N&L, or Ow3pnt we cLam 1s:— CHOC 255
12 1. A compound of the formula 1, 353, 565

12 Conmpound 1 above has been tested in rabbits and hansters, and at

nont oxi c doses .y displays significant anti-HSV keratitis activity. The
conmpound significantly inhibits the devéro nt of HSV-induced lesions in
nmousetails when admnistered locally to #hg infection. It has al so been
tested in mce against influenza A2, infl u‘l,enza B and para- 5 i nfl uenza
1, with highly fd | tivity seen in these experinents.
This 5 conpoun g‘?!tl ds f"“diﬁ"%gl1 Ar%étgg{m??ol?n Tabl e 1 above, displays a
spectrum of anti VI ral activity substantial@y broader than that exhibited by
IDU, Ara-A or Ara-C. In addi- HNC

N

S

7
30 HNC 30

N
NH
J
HNC
N
or a physiologically acceptable acid addition salt thereof,
NH

V4
HONCH ,
X

N=C ,

or

0
. 4
35 CH,0C . 35
N



tion to the antiviral activity docunented above,
1-(13-D-ribofuranosyl)-1,2,4-triazol e- 3-carboxam de has been found to
i nhibit growth é"f_ t he bacteria Pseudononas h&$a55 10 gi nosa and the 12

fungi Candi da al bi cans g&d Cr tg}cc;f2 us d di fé lents. ont dos
of Comounds (1. §)1 by (il SRS géim gﬁa&& uﬁi&
aqueous nedi a. 1- ufHBUs uedlics%nﬁmtzhb@am QetadTiochdl
possesses int erestl ng{ﬁg@q %Uhml%gl“a%\—m \g‘ﬂggm Mgy w}:}l ofinywa @i, @@ggggﬁm@;ﬁce 5
(6 ani mal's per group)*ifere ) signt a‘%ﬂ ‘% !

adenocar ci noma- 755. mlé%?m&maﬁlf}eg@ié°t§f@l§r %ﬁ%ma o %?5 Ara-A oﬁ? b8 it kox7
days and 200 ny/ kgx? tldraytfs)helamﬁvlir nﬁyodueaﬂleln d avdverle(assmnbefurhdmsmxdl Lontapdd-

group received §&F1b%ém! élSt it [egovity aythe Fr&#‘@o@qﬂw 18%
and 63 o inhi bi ?‘?on é’f““ﬁ; 8@%‘% ﬁg)efgo f‘g Pfggﬁ‘ gg??ﬂ Lhe. 90%“9| s. 10

In a simlar experimgk m ce |nnocu ate ukema
10" cells per animal) 2(1}”:’-D Rxbczftl!mrwsdi) 132, Btiagdc-I-aoosage |also rmch*eaaqs smrenemnal

ti me when treat w £ “’t“‘l"fé groups Ruima W d 5
e ety s e R T

conpound produced 80 . bedeﬂ’c&nEd’ (0314 S‘Wl&S)nﬁhd:fﬁﬂb&@l’thd‘l@eateafaﬁxﬂ@l@I’slloivémmt
inpl ants of Ehrlich astéx’e g«h@amph@mmomxgmdv ag wm#%toahﬁtqomrﬂﬂwl aites t

£5:9]
lated wit 11 )
Novi kof f hepat ogg Wa%‘ipé é‘tc“ :gn;;::dae sziwmg}'ﬁe@f g:’éﬁ wi Cetﬁep?(; ammad 20
25 1. A conpound of {3 @E 50} AaNgy Girddarcal it chrblUnBROS WhedTRived ¥: A Obagdofi S O

H2ZNC N S 30 250 mf/LgX 14 days, "the compound produced 80 %-HRMKivors from swiss mice bearing
30 NH H2NC or a phym{&ﬁ‘lﬁi@f‘gﬁp’!tg‘x@ cﬁgﬁs%gm s Faicinpndi Mprginalgn piro aqsiEieseagpinst NH
HONCH \ ‘"N =C or 0 35° CHaOC

35C L M B * wHAT WE cLaiMis:— ¢ L M 5 % 1,353,565 25
13 2. The S -phosphat e &rA3mpundyicthe dorphlesphate of a conpound according to
claim1. 3. A conpound as clainmed in claiml or claim2 wherein Gis a
furanosyl noiety whose 2' oxygen in trans to QF@ yaglycon. 4. A conpound as
clainmed in any one of the preceding clains th r‘b,lcl eoside 5 noi ety

t hereof having the structure:

5 R R3t wherein one of R2 and R3 is hydroxyl, gthe ot her bei ng hydrogen,
and Rl is as herein- vhatipre isdefurdedh mdieryAng®poOUNd as clained in claim4,
wherein R2 is hydrogen. 10 6. A conpound as clainmed in claim4,
wherein R3 is hydrogen. 10 7,°A conpound as clai ned in

any one of the preceding clains wherein otJay§

30 H.NC s 30

V4
H.NC
N
or a physiologically acceptable acid addition salt thereof,
NH

HONCH s

7N

cr
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free glycosyl hydroxyls are acyl-blocked. 8. The anmmoni um or al kali netal

salt of a conpound as clained in claim2 or any one of clains 3 to 7 when
dependent on claim?2. 15 , 9. The ammoniumsalt of the 5'-phosphate
of 1-(J3-D-ribofuranosyl)-1,2,4-triazole- 15 3-carboxam de. 10.

1 (j 3-D-ribofuranosyl)-1,2,4-triazol e-3-carboxam de. 11.

1-(, p-D-ri bof uranosyl) - t hi ocar boxam de. 12.
BB oo AR o om0 e
1(235tr|- @ acetyl -, /~Deri bo vuramosy 4-triazol e- 3-carboxam de. 43
20 14. 1-(j i

15. 1-(p- D xyl of ur anogythe- 51-p§bsp1mi: bi HZO&}ehca)hﬁkﬁ.ﬁaWaandﬁundk&ordmgtodaml
1-(fl-D-ribofur anOSéﬁ%ﬁ campqundras giaigied in-lara i vo sleimi Ziehegin G is 2 fygadsyl noiety

phosphate. 17. The ™ {}n Qatieﬁ%yﬁ%g%ﬂ}om% g] 6the%§cleosxde

18. A process 5 or RMoRBAhbed haw ? -carboxam de, s
whi ch 25 process corrprl ses a) form ng the trinet hyl si | yI derivative of
methyl 1,2,4-triazole-3- carboxylate by réacting the latter with

hexanet hyl di silazane, b) reacting the pr odSEJ rom(a) with an O acyl ated
active furanose to forma mixture of an O-aCA ated 1-

furanosyl -1, 2,4-triazol e-3-carboxylic acj hyl ester and the

correspondi ng 5-carb- 30 oxylic aci | ester, c) separating the
3-carboxylic acid nethyl ester obt ained iny(m) 30 and, d) subjecting the
separated 3-carboxylic acid meth ester to deacylation and am nolysis. 19.
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23. A 1-furanosyl-1,2,4-triazole-3-carboxamide whenever prepared in a process as
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26. A process as claimed in claim 24 or claim 25, wherein the O-acyl groups of
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49. A compound as claimed in claim 2, whenever prepared in a process as claimed
in any one of claims 44 to 48.
50. A process for preparing the ammonium salt of a compound as claimed in
claim 2 or claim 49 which process comprises treating said compound with aqueous
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51. A process as claimed in claim 50 substantially as hereinbefore described in
Example 7.
52. An ammonium salt of a compound as claimed in claim 2 or claim 49 whenever
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