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EP .0 229 501 Bl Description D seases caused by one or nore viruses are
becom ng alarm ngly prevalent.,6 Sexually transmtted vi- ral infections and
those transnmtted by bl ood transfusion have been the focus of intensive
research ef- 5 forts over the pastg Fsﬁnr,(%'s%ll! piears. Less severe diseases
caused by viruses include the conmon co ew truly effective antiviral
agent$ have been devel oped, and in many cases the only treatnent avail -
able is antb‘gg'?& Lial agents, not to conbat the virus but rather to ward -
of f invasion of° a weakened bi ol og- ical system by bacteria. The search
cont i nues f oDisedsbeectiseddy aind onmatreviru ar&t&odnmgta!amhglm&alemmﬁmdny apsmitedt vi-

ai | ment s, s ughinfaations and these, teansrpf Jocus, o iptensiyg ef-
strains %of R “"mﬁg Eg,: Tﬁ“ﬁg}"* 'sem e%ﬁ'}gr"%, "\?.r; Int avail-

i nf ecti ons &uGlarfibactfdl dgenth otm’éhtﬁﬁtﬁle lhﬁbﬁtl?&bértiayﬂdf Slolog
i nventi on C'Gﬂ'l@!@ﬁeﬁ'sb)ft”ﬁéefﬁi'ﬂ@ §?ﬂ eanfiviralagents. to treat.gad ¢pn

g R e T B

field. For lelrmpd iﬁfb;tidns.é’tuaatzpledce lnrgeiml Wkkne\wtiu e art. Shinahavebden employedinof a

nurber of 18 ﬁ%"z? e L AT s o e

1082-1084, 1$3J4—m|at re Qsséul Bypotessive agensUD.St Pdtant Sd m.amabscﬂm acdasQefam

no-1, 3,4-t rur'@% awh Yy @bee' ich usqo&!@
S i R e e e S R PR R o
are saidton 3182@1 1umu&s iviiy of 2-arhiflo- 1, 84-thixgigzole] €1 I :
30, No. 12, te:iﬁ e mpaliniedB thislideation demsswbeeﬁapdsfmpresmhm‘. treatingoand santrdingi wrcltm-ves

R RA r?‘°’§u@"‘éﬁ“%fé’g°dmﬁ?sadd.}gb§%u R S S R o

28T-2912¢1981) describes certain antiviral acttt Mty of

2-am no-1, 3, 4-t hi adi azole. |In one odgfnent his invention provides a
met hod for preventing, treating ling viral in- fections. Mre
particul arly one enbodi nent provg ninvitro antiviral method for

pr ot ect iBmg mnim‘al i- an cells in ture which conprises adding to the

culture an Hy&i,gea,lanamyajan@f,r.g(_gmmguad of formula (1): 25 30 wherein:

[err] is hylaf arpscw%?ag=0(ﬁs)(lﬂlﬁ°f)] or [err] and R2 taken together
h R4

: ﬁy{?f;%bg;ﬁ%% T it 8 e 508 i L

phenyl, or. bmsmwlusmdlk{nmyW& dsrwiavl-oom pi.r ] where [err]

s Ler] ﬁﬂ@ﬁ%‘ﬁo%mﬁw% o il Mty

infecti 8h or susceptiple thereto. For this pu_r pose preferred conpounds are
t hose of the formul de(l1V): 40 [ re 60 [err]
i's hydrogen or [err , and [erf] i al kyl. The

I nvention also pro
fornulaés(\o, (vi), X EP 0 229 501 Bl [e rg E? conpounds
of formulas (V) and (VI) are particularly useful as antivir Fs The
conmpound of formula 10 (VI1) is extrenely active[err]. The invention
additiopally enbraces the use of pharmaceutical.ly accept- able salts of the
foregoi g conpounds. Several of the thiadiazoles enployed in the antiviral
met hod of this invention are known in the art. Al :

3
55 _ /N\?/NHR
- m R° (Iv)

where _
g0 RB3is hydrogen or—-COORS4, RS is hydrogen or SRE, and R€ is C~C4 alkyl.
The invention also provides a series of preferred new compounds defined by the formulas (V), (VI),
and (VII):
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of the conpounds can he prepared by chem cal processes available, for
exanpl e by the processes de- scribed by Naik et al. and [err] 15 Russo
et ak., suora. discloses 2-thioureido-1,3,4-thiadiazole, i.e. the conpound
of fornula (rrr), as an antlbacterlgboggg flo nention of antiviral
activity is made. R2 in the above for g? ? I ncl udes an acyl group
defiyed by [err] where [err] can be another acyl noiety [err]. This
definition of prOV|des the N-acyl thioureas of the |nv%ﬂ\|on many of

whi ch are |ncI Hereferred }ﬁ\ochl,pé-ﬁreat ment . tpl OURRAS have
theforrrula(ml) % where R4
has the_abovg defi éam ng. I\/a&y ofiithese t hi adi azolg thlg r &b, are
known i A the art exanpl € as ‘described in Japanese Patent Nos.

71/ 35262, which (’VQ directed to mycock¥@ds, bacteri oti des at®rkerbici des, and
74/ 7218, which is directed to |C|des and bacteriocides. In deflnlng t he

o, i il e e

ethyl, n- hexgeralmttdm@lazoléembl Itretpé yiw:raamhodpt |hs m&éduyn sel kan intbecatt. Al kyI'
P

such as hal®d R 9Ei63) IPEppaesas ayafiable, fies examele by thepresessesier udes
35 flugro Stal, Sibra ! Hisciet J-thibreidort-n, &tRildi o i) fifal mplak gyl or
subst i t ut em—memm eﬂ&naﬂanttlvlralhgtmﬂdmelne iR Rt 31 oRial

ulgn(d) includes|an keyl greup dﬂi@lﬂd’ by G (=51t 17, where & candryphothench as

2- hydr oxy- 4- ﬁ*@
chl orophen ﬂ"gﬁ{ E?ﬂeﬁ‘ qu‘ g@’ m‘ggﬁmﬁ' griioh, &napy ¢f which
Preferrad groups are an ferr eny st of the

f oregoi ng conpounds are naned here| n gs cagbam m dot hioic acid derivatives
and can be 40 prepared by reactgng 1, 3}4-thiadiazol -2-ylthiourea with
an_al kyl ating agent of the for I s as defined above and
X Ts a #eaving group. Suitable include d, Br, |, and

sul fonic ester groups like tos te. Thus, suitable alkylating
agents include, for exanple, an alkyl ha i de such as nethyl bromi de, or a
substi t ut e@hablayhaMéaMnddmng%m@m thilgilazote thidureas dte npwn dvtherat, for hy |

di de.30Thé& ds § se WM%P%"P%&I
el o o1 AR A A ffgf‘:'ﬁm@% a'mm oLy i 0

agent int sprtmemuo traig chedh cigiin al@ suama:h Qridiseixyd, isodekyl, B-efhjiheptyl,
unreact i veam‘g& talk!itmth g balohlkylp dmeéiseol’ﬂalol‘ inledes The
e e R T e
at about [ gidh *ypheny c%oﬁfa SRt kG, M6orted I \GRA

evapor at i oC+Cadky and@dtpaitenyt essure | f esi red roduct is readi |l
purified by Mgt of the; qufg"éds g @Eﬁu’rﬁ’gmﬂé’;’%ﬁ"#% ipic enil deriysives an ‘%@E such
as et haﬂo' %ﬁﬁnﬁg %Z nd ;? JHAHE fea m?&g? o
supports suﬁ PGPS likel t659iatd 1afld mBsylatel Riiiss, sDitapiaralicyiating ag n;éu}imﬂ , GdrTeRampll; anl pikyd f

eacti S“ph o I%W gmﬁgﬁﬁ%ﬂﬁlgﬁggzﬁmﬁﬂﬁ mﬁh‘g@z’? s

reacti ng aak ahrosdiie
[€ry]-chl opbpewittneatmt sixte®a iholyrs w&dwm 2 abadlt 200 i abont cothampﬂoh

Rodbede %@ﬁ‘?&d&ﬁ& %Emmmn%%?%: A

pared by reaﬂc Iaﬂy m a;zmlsemdaron \rludeser, smmzyl- -
4-i m no- 3- g¥R8 m@ceqmqalln @cepublaz;dISeTln ¢omp éﬂmm kycreagtind # hen

o R e R e S

or gani ¢ sobparedby eading asprometem {amine thizihlei déaramteohanelyeﬂwlmin&bahmﬂmehyl-m.&ﬂw ably

at | east 2 "0'&")'3’??@"8 ¢ 9@9 @EEF'“QS'HEP% ea“‘ﬁiﬂ"é Ry 4
o o e L T i e S e
debenzygat mmpaaaa &aséqu emwreueormemisahﬁ;e.aot fitiedl) THe @¥etbehzylaonOah €6 I | .
Room t enpe rytiagiogt, fosexpmei¢, @t froed°C ©18¥Cojaam dempemtuieds piiged.pr oduced when a

car bani m dj, ﬁﬁg’?{: gsoreqdused whenacaparpipidiRinl acid eaien is soactad with ampenia, as sy py
Exanpl e 8. adlleafly foftCHhbnhadenticaly BIRCAY by eadibrwik Grfamé &l iRrgaabt s by
reacti s wbaslas melgmumaﬁtammt:gnmrmoom&. sodilra sipoxigelatd ttedikes 0di um acet at e,

cal ci um car bonate, sodium hydroxide and the like. 3 EP 0 229 501 Bl The
conpounds of this invention can exist in several tautoneric forns, all of
whi ch are included within the scope of the invention. For exanple, a
preferred conpound, 1,3, 4-thiadiazol -2-cyanani de, can exi st

conpounds palide FlGE s mghxl bromide, nvembmd iality} Ihalide: such ascydnomigih | tomide for 2pyridimenani de

. -



h . i
.~ adding 50 s duibd tb phovibe/85 OB sbltnG! R1

i concentr at et
solid was C4 'é
Fouh

as-follows: [err] 10 Another exanple of tautoneric fornms of an invention
conpound is represented by the follow ng formulas: 15

[err} 20 Al'l possible tautoneric forns of the invention conpounds are
enbraced herein. The foll owi ng detai ER®22988pBes illustrate the synthesis
of tHiadi azoles to be enployed in the antiviral nmethod of this invention.
Prépafation 1 25 [(1, 3, 4-Thi adi azol - 2-yl am no) t hi oxonet hyl ] - car bani ¢ aci d,
et hyl ester Tthexompdundsadithisdivertiorocan efist iOsevray talitbR&licridrns, @ft of which are included within
2-am no-1, 3,%—0 o fthe Jnypation. rorxyemalg. adrefeed eammpund; 1.%4-Hiadiezokiaanamide.i can s
portion 25 g ( %'TTM of et hoxycarbonyl i sothiocyanate. The reaction

m xture was stirredgat 30 24[ err] for _sixteen hours. The precipitate was

col |l ected by filtyFat\oA, B hed three)nsﬁ@wm et hyl an,_@gg dried to

provi de 35 g (80%o0yield) of .
[ (1,3, 4-thi adi az | am ro) thi Bxomel hyl ]’I:arbﬁﬂﬂidg et hil es- ter.
Anal ysi stocal c. for [err] Theory: C, .02; H 3.47; N, NH35 Found:

C, 31.32; Handthe? &iample ofR&tchidric B Bt #véribh cdmpoudd é@h&ﬁi&hﬁ}@fa@)ﬁ%%dﬂdﬁ ea 40

A solution of 10 g of [(1, 3,4-thiadiazol -2-ylam no)thi oxonet hyl [ carbam c

acid, ethyl ester (from Eganple 1é%i n 150 mM of 1 N sod um hydroxide was

heated a® reflux for nigety A . The sol ution 0 and

concentrated by evapor dtionffunder redgesd pressufe. e precipitated solid
: walens

was collected by filtr an®Clsssol ved in 20 The aqueous

sol utionh?gwa é%éﬁé ie,ﬂ by ad E%tgoniof rgoo‘g. c;f 1 Nfghy_drOChI o- 45 ric
acid. THE p ,m%;gﬁjs’f“gﬁ g."mz;‘;igli %’gﬁg g'gmjd tallized from
N, N- di et hy btod tisGertion. O/ Ve 5 G oF T, 50 E‘a mfogg@yﬁ%@d'}tg%?&ﬁﬁmp.
253[err]. Analysjs. calc. for [err] Theory: C, 22.49; H 2.52; N, 34.97; S.
4Q. 02, Fgunfitaitos T2, 73; H, 2.33; N, 34.74; S. 40.26. 50 Exanple 1
[eFr]-1, ,4t(i.ﬂM&a‘?&?&g&mﬁbﬁﬁ&MﬂaﬂﬁH&h&&,chﬁ%tgw methyl ester 55 60 A

m xture of 4.8 g of 1,3,4-thiadiazol-2-ylthiourea (fromPreparation 2) in

45 m of 1N ﬁﬁqmwi?ﬁbszg%mﬁ!%%mzminoetaaa{aﬁ'ediamh@ 200 i of @fetaritriidwedre a'mu?i de
i

was heatsgd Bl 43 lsmobn houd Tro Sbcisly E%%%M’%imﬁwﬁmﬁ" te

] Mlthiadil-3-Aasino)tiibkomb CHrmicheid, ethyl es-

aporatian un- der reduced pressure. The precipitated

3
Fatjon and dried to give 3.02 g of [eri]- 65
1, 3, 4- t ks adreumdlo. .&%ngﬁtﬁ?ﬁ%omi oic acid, methyl ester. mp.

l .
116-117[err!. 4  EP 0 229 501 Bl Analysis calc. for [err] Theory: 27.57;
H 3.47; N, ffgne 5, 36.80. Found: 27.78; H 3.55; N, 31.92; S, 36.54.

Hnnr (300 MEB A Thisdidzdl-2-yithidhrea(S: 3H. S-[err]), 8.90 (broad s, 2H[err]) 9.08
(s, 1 Haori ngl 5 D mass spec., parent ion 174. Exanple 2 10
N- 1, 3, 4- t hi gdlisgluton.ob10.g of {{i.B & thiadiazdb2-Vangnajthiaxmethyliedrbapiic azisit @yl ester (from Example
8 in ml of 1h?>§odium hydroxide was heated at reflux for ninety minutes. The .Mution ufas cooled a‘r,:d
concentrated by evaporation under reduced pressure. The precipitated solid was collected by filtration
gnd dl_ssolved in 20 ml of water. The aqueous solution was acidified by addition of 200 mi of 1N hydrochlo-
45  ric acid. The product was collected by filtration and recrystallized from N,N-dimethylformamide to give
§ g of 1,3,4-thiadiazol-2-yithiourea. m.p. 253°C. :
o Analysis calc. for CsH4N4S2
N/ Theory: C, 22.49; H, 2.52; N, 34.97; S, 40.02.
Found: C, 22.73; H, 2.33; N, 34.74; S, 40.26.

Example 1

Nt-1,3,4-thiadiazol-2-ylcarbamimidothioic acid, methyl ester
55 ' 1
60

.. A mixture of 4.8 g of 1,3,4-thiadiazol-2-yithiourea (from Preparation 2) in 45 mi of 1N sodium hydrox-

ide, 15 ml qf ethanol and 4 ml of methyl iodide was heated at 40°C for ten minutes. The mixture was acidi-

fied by adding.50 ml of 1N hydrochloric acid. The reaction mixture was concentrated by evaporation un-

der reduced pressure. The precipitated solid was collected by filtration and dried to give 3.02 g of Nt-
65 1,3,4-thiadiazol-2-ylcarbamimidothioic acid, methyl ester. m.p. 116-117°C. .




3 * . .
1. : [err] A solution of 3.2 g (20 m\) of
1,:3, 4-thi adi azol -2-ylthiourea jn 100 m of N, N-di nmethylfornmam de con-
tainieng 1.6 m (20 mV) of ethyl iodide and 2.12 g (20 mM) of sodi um
carbonate was stirred at 24[err] f&PQ28990VBiour hours. The reaction
m xtUfe was filtered and the filtrate was concentrated to an oil by evapo-
20 "ration of soI vents under reduced pressure. The oil was chromat ographed
over a V\atMalsm rdiﬂdbh&ol - urm eluting with 75% et hyl acet at e/ hexane

(v/v). The“‘a i:g%‘f Ovwere col | ected, concentrat- ed to dryness
to I eave aH mi MN?)(B 1{%% M@Jé#@dk&)ﬁsﬁd@m&g &, k) o6 e TH, aRghyhexane
tl@h

was i dentifp err]-1,3,4-thiadiazol -2-yl carbam m dot hi oi c
acid. 25 Anal yS| s calc. for [err] Theory: C, 31.90; H, 4.28; N, 29.76; S
34.06. Foumdmplé2 32.18; H, 4.18; N 29.59; S. 34.08. [err] (300 MHz) [err]

8 1.06 (t, 302 , 8.88 (broad s, 2H, [err]), 9.08
(s, 1H1or|"hd3ri’1)“|;'a‘ﬁ' s ‘?’*‘” gi"y 89. 2, 1624. 2, 1510. 4, 1416. 8,
1377. 3, 1347. 4, 1247. 1, 1209 5, 718.5¢30  FD mmss spec.: 188. Exanples 3-5 35

The foll owi ng thi adi azol yl car bar nym\Jof¥y e acid esters were prepared by
reacting 1, 3,4-thiadiazol-2- ylthiourga Wwith an al kyl halide according to
the pretedures of Exanples 1 and H=2CHs

“[err]-1,3,4-thiadiazol - 2y|carbammdoth|0|c acid, n-butyl ester, y|eId

1.68 g; np_Ascplon 9dl ﬁEGa 901 tml ot:,l}qN l%
(sext et, I{ P‘F Ot‘:&{§dm& M‘% ma i e d§
s

.90 (B? O cratiof of &He o iwag thidinatdy rap over amn-e;spamool-

[ err]-1, 3,umn Hutadwalzbﬁ% wh {ﬁ!e@mr!fgg&] F:‘"%ns %emﬁy Pi“ eﬁﬁeSt er

h d hi 1 i ﬁ#mm i al as 4

7@0(& Oﬁ:@ﬁ%g/ lc;?i{ o c§ ?dOtE' 'EI pyrl di ne , 8.40 (t, H pyri (rj} )ne
5 Slt:hpgqrﬂ.d,—m wmda:maz 6894.!:6. H ring . FD mass spec. 251 45
-1, 3 _

N %ﬁ}}@% R G e,

[err]) ) em-1: 32549, zumg1be42 0040618 16.6; [067T.3, 138704, 1347 2 DI20%8, F®5 3

[(1,3, 30 TrﬁQarmsamr: 188y | ami no)t hi oxorret hyl ] -carbam ¢ aci d, phenyl ester A
solution of 3.8 g (50 mM of amoniumthiocyanate in 100 m of acetonitrile
cont ai ni ng@mges¥ 50 m\V) of phenyl chloroformate was stirred at 24[err] for

one hoyr. The ﬁmﬁgnuﬁaa.awémm\aaﬁma labid 846l wb.e & by reatify 1,3 A8MlasoR2-0f
6. 88 g ( SOynbdireadiith yiidocadiods df HExs ﬁlmrdnozl de |n 75 m of

acetonitril él‘-‘afhﬂth bmi*e "%1 Ur 6, was stirred
for two_ holie Ltg; sgﬂ@ gg(g?% lgaaé‘ff’?ﬁ J0arEt Bhec pi t at o
i dent i fh et t Araat az am-no) t hi oxonet hyl carbani ¢
acid, pheny N‘-E&I»-mladrazﬁ&- ioic28d) 2-pjriding aetwl es:oan.SIyMlo : Yield 3729 n Hg_l t he

general bR vm%%‘%%“rrﬁf‘mhﬁfﬁé&ﬁw'ﬂ E:iﬂ?ﬁac.ﬁé‘*ﬁ“ﬂ’i‘xy.

5 Eks O n24)3,& &dn&%l-a%rkabyﬁhﬁoﬁiaicaad t@horhettiyr dstert i@on 94 g.C, 41.65; H, 5.59; N,

19.43; S. HamrIa00 M) (REDMIOMapS!) H4114 (5}, 2H5Clz), 9.08|(bropd s.28; NHg), 915 (4. ring H).

[(L 3, 4- t NTHBP85R5C-13%y| ani no) t hi oxonet hyl ] carbanic acid, methyl ester 5

FD mass spgc. 218 [(1, 3, 4-thi adi azol - 2-yl am no) t hi oxonet hyl ] car bam ¢ aci d, i

vi nyl eélﬂiéﬁ'i?%s spec. 230. :
[(1,3,4-Thiadiazol-2-ylamino)thioxomethyl]-carbamic acid, phenyl ester -

A solution of 3.8 g (50 mM) of ammonium thiocyanate in 100 ml of acetonitrile containing 7.8 g (50 mM) _
of- phenyl chloroformate was stirred at 24°C for one hour. The reaction mixture was filtered into a sus- :
55 pension of 6.88 g (50 mM) of 2-amino-1,3,4-thiadiazole hydrochioride in 75 ml of acetonitrile and 25 ml of
propylene oxide. The reaction mixture was stirred for two hours at 24°C and then filtered to provide a
solid precipitate identified as 6.42 g of [(1,3,4-thiadiazol-2-ylamino)thioxomethyl carbamic acid, phenyl
ester.
'FD mass spec. 280. '

Preparations 4-6

By following ihe general procedure of Preparation 3, the following products were made. (1,3,4-Thiadia-
85 zol-2-ylamino)thioxomethyllcarbamic acid, n-hexyl ester

B g o . A




acid, ethyl ester [err] A mxture.of 6.96 g (30 mM of

[ (1,3, 4-t hi adi azol - 2-yl anmi no) t hi oxonet hyl ] carbani c acid, ethyl ester 20
(prepared as described in Preparati gpolagisgr8p M of 1 N sodi um hydroxi de
containing 9.0 g (4 m) of nethyl iodide and-15 ml of nethanol was heated
at~40[err] for ten mnutes. The reaction m xture was cooled to 5[err] and
filtered. TA),@ g‘,gdarcq‘;,cgoﬁlgmw washed with water and air dried to provide
4.72 g of 41telmm 59; N318143; 8,122.4li azol - 2-yl am no) met hyl ] car bam ¢ aci d,

et hyl esterF° 041 §1§1@§P-§2 ory: C 34.13; H 4.09; N
22.75: ? 3%‘ '“E"’“‘?ﬁ" ﬁ‘gi"‘“& %ﬂi’! K’F? "91:'S. 25.94. Preparation
8 30 [(Ethyls aeiﬁlaﬂma)bioadnewq&rban,ym.ﬂy@stenet hyl] carbam c acid, ethyl
ester [ (1, Fmashsneel23Xol - 2- yl ami no) t hi oxomet hyq- carbanic acid (6.96 g) was
reacted w tIJ1 gjoﬂof ethyl iodide according to the procedure of Preparation
7 to giye [ (ethylthio) (1,3,4-thiadiazol-2-ylam no)-ne- 35

thyl ] car barummamiom,3,@thl&yihzo@silmﬁno):{nemyudarb8m:5&dm¢esqaec 260. 45 Exanple 6
1, 3, 4- Thi adi azol e- 2- cyanam de 50 A solution of 3.48 g (20 mV) of
[err]-1, 3, 4-thiadiazol - 2-yl car bg/ym i c a®CHaCH®et hyl ester (prepared
as descig bed in Exanple 1) in ¢l romet hane containing 4 g (20
mM equi val ents based on 85% pug ‘ err] chl onper benzoi ¢ aci d was
stirred at 24[err] for tvvo ho wasflltered andthe

precipitat sth éoedvm - . ter for b sd ];”egeolld
vas ol heotgh St ELEEGHAEMLY @zﬁ*@nﬁf‘zzﬁmﬁﬁg ety o

|5r.eparati on 7 10 [(Methylthio)(1, 3, 4-thiadiazol -2-yl am no) net hy] car bam ¢ r

1,3,4-thia tefyrﬁéiml maﬁm&mcrhe cddid € 5°

[err] Theor ﬁltgred was sa}hed\wuhmn@d ajp drigdi3o nmwdepbit;mopf [(@ethyto)Is3.4- H,
1,80; N, 4 n?g?m ,\‘,':‘6“;%”3""‘%‘?‘8%’ 491, 3, 4- Thi adi azol e- 2- cyanani de
Sé'd’( um &al t uogmp 276 $86.04.0f 1, 3, 4-t hi adi azol e- 2-cyanam de in
10.5 m of &Mds@@ﬂs‘nﬁmﬁlrum@ﬁwaé added 65 100 m of ethanol. The

m xture was, Ja& r,ed and the solvent was renoved fromthe filtrate to

provi de an 'EP 0 229 501 Bl The oil was crystallized from20 m of

met hanof® aﬂt&thilw)(mmadlazua@ymmd) mathxt]@hbimu@gcndsémsger renoving the nethanol by

evapor at i o E’A red gj 'Mssur rlodu B%{B kz g:}ﬁ, %It of
130 o et R e B
24.33; H Q:yﬁ&rbaﬁic eyl estér, 65 Found S.
21. 90. §<arrpl e 8 10 1,3, 4- Th| adl azol e- 2- guani d| ne A mxture of 5 0 of
N -1, 3, 4-t hi adi azol - 2-yl car bam AQt hiyi C i d, ogRsdHs ester (from Exanpl e 1)

in 50 mM of ammonia and 100 of heated in a bonb at 140[err]
for 14 pours. TLC on silica ggl plates (66m[err] 26% MeCH, 8% HOAc) showed
2 new spots, one of which ran"Tdentically wth 1, 3,4-thi adia- 15

zol e- 2-cyanam de (Exanple 6). Sol vent jpved by evaporation and the
crude nat efpphRlasd\Bsc. 84 rred

Example &
N 1,3,4-Thiadiazole-2-cyanamide

50 A solution of 3.48 g (20 mM) of N'-1,3,4-thiadiazol-2-ylcarbamimidothioic acid, methyl ester (prepared
as described in Example 1) in 200 ml of dichloromethane containing 4 g (20 mM equivalents based on 85%
purity) of meta-chloroperbenzoic acid was stirred at 24°C for two hours. The mixture was filtered and
the preclpltate was then stirred with 40 ml of water for two hours. The solid was collected by filtration
and dried to give 1.7 g of 1,3,4-thiadiazole-2-cyanamide.

s5 FD mass spec. 126
Analysis calc. for CaHzN4S

"Theory: C, 28.57; H, 1.60; N, 44.42; S, 25.42,
Found: C, 28.85; H, 1.80; N, 43.60; S, 24.87.

¢o Example?
. 1,3,4-Thiadiazole-2-cyanamide Sodium salt

To a solution of 1.38 g of 1,3,4-thiadiazole-2-cyanamide in 10.5 mi of 1N sodium hydroxide were added
¢s 100 ml of ethanol. The mixture was filtered and the solvent was removed from the filirate to provide an oil.

!
|
|




] solution was evaporated to, dryness and the residue purfied by reverse
ase HPLC, eIutlng W th 90%[errL |ve 1.5 g of
1, 3, 4- t hi adi azol e- 2- guani di ne Pp GWWHZ) [err] 8.37 (broad s, 4H
NH2) 779.27 (s, 1 H ring H. 20 FD mass spec.: 144. Exanple 9
1,3, ‘zt/'rm adi azol e- 2-cyanam de 25 A Benzyl at|on of
2- am no- 1Th3°lll stirestaliized drpm 20 M ofimethanck angf 100 G ofgsopdopy? aleahblrby slbwip refotitiy theli azol e,
650 m ofmelia lt \faparation,geryadycss| Prastureie mipgiice SEGMY Bdhepediun salt a3 hiagiap |
flask. Wraayd |ctf@rajgm4gwre of the reaction m xture reached at 88[err], all
of thé& 2-Thearn0-2430; H, 0.68; B, 3y-88}8, atksazol e was in solution. At 98[err] the
sol ut i on FBEYah 2#-8% HASTAY 38881 StHE0f | ask was renoved from the heating mantle
and pl acegqa,hd& @ water bath to control the refluxing. A 250 nl additional
portion o ro- panol was added to maintain fluidity of the m xture, and
t he ni%t d@é’%é'a@ter%uwmor 2 hours, heating when necessary to maintain a

prover” wen A B e il

th 200 mM of IN HCI and filtered to renove the insoluble cyanam de. The
P

col | ect eWGH%@%\MGCPH 1§% qwe;i Zaﬂdsmtsrordlbfmﬁbh rahbidenticx iagia{ 7099 ,
m p. 00 ;‘,’fH i '%%iftg g%gg wpenatesa!mecteqn Xt ure
of 146 g os ammhms afaa/b,meT phas iﬂi L of
wat er, 40.34-thiavihzde-2-gwhidiad. hyl acet ate a 50/o vvel g t sofution of

sodi yg hmsgpgwtmpwﬁe/mmwﬁmwmdw 9@6(&/@* tl¢95!'|)t hi adi azol e starting
material . -~ The gqueous | ayer was then separated and di scarded. To the re-
mai ni ng Ekdmplegacet ate sol ution, 800 nm of water containing 84 g of sodium
bi car bonate was added. To this solution, a solution of 56.3 g of cyanogen
bronige 4158 iRFOle3CYa08TIg  acet ate was added dropwi se over 25 minutes. The
m xture wae:ansﬁat,ér{oegla,aingugi_mﬁa,azgg m nutes. Then, the aqueous | ayer was
separ at ed and I s- carded. The remaining ethyl acetate solution was
washed Wheat ed e o ‘%%y 134#!“%9@?‘!#5Oedoértampaeqblamtﬂgmlmglzﬂdd@det@ speed

. Separggt | QQ ‘ggﬁu %ﬁ&ﬁéﬁ@;&%ﬁ: Jggqvg" movgzgtw mond

di scardettheha'dtieg hird of
its origPgiwes GF‘EH@ metmmftu irof 1he Grixture, erid ihﬂ)hl&erﬁﬂlmedmmahhursﬂhamg ot Ur e was

concentr jed %ré“e%(?ﬂﬂ“eﬂt' er 100
m ofast okidﬂm %B%Eerg %"?:ed'p?"c? eg'ur P(RRAro} A at g’(t;qs ever al

tinmes, producing the 50 des|red
(3- phenyPrPé’Fﬂ?'l'w'I"‘Sa"ﬂgef‘HPQlﬂFazol e-2(3H) -yl i dene) cyanami de as a

preci pi t atrg.a siidCrhhiile o 148Q AUSHind ¥ prbh ! t and
drledp yarul1c?.d58thﬂ f %b 5 %’mz%t"t J@fﬁ.ﬁ%ﬁfﬁ% éé:{ﬂ}’lgyfdl& Baks (7.4

g) of fi am& e!eatg;g;rgmmlcmi%ges a fumsmgg qg; _:;ie é.e of
e e
et hyl enminG, ior 00 fir m(‘é' 5 gﬁ@fﬁﬁmﬂ of THF
was aéldecardeilh’@!e mmetnmg ethyl/aeatathalunq)no:tasadstiemwt er Oﬂoéadnrmfsaf solu‘a‘dnl rred

for te

s@di um cﬁiug{e: |; %‘% e Qé’v ayer s
and the &Hﬁohwmemi% %tgﬁogm Eﬂg% added
to tHe a L(é-méa%eqvthyl-an&wwm%ﬂder@hqamde &8 % pdcipjtase, Mhnmwasjéola'fddF wer e
carried ratopeshadmith toleneanddtipd YEB AHTa8E%-Hr i ed wi th rmagnesi um sul fate,
and conce,ruebatzﬂéijo,t o asolid A25 m portion of neth- ylene chloride was

added to the soI|d t hen the soI|d was col |l ected and dri ed, prOV|d|ng 0.91

g of 1,3, e't une Iositiewap@otjed tydinstre 20 g biddphenyy b
s L R
process étioed fp.rtap:a.hmssgara ﬂwmu solt: loride wak addlee’ts9 501 Bl
wher ei n them| nffaﬂldyeﬂzhndsteiﬂl\llam ecandaﬁmmmmas form
ferr P or PP fets ek %% ity - T
pyridyl - éhérctorfa add&hoah il 1 i p% @éfaﬂ-o of
whi ch cothipdiazele-2-cgnamidegibid mg/o)ﬂwr&h Pwtnemsadt

al kylat i n§ecatieay: tsfinveniian qizorPrayies a{mﬂs fmwa@nquoqngofaefmula i ned above and

X is a leaving group to produce a conpound of fornula (1) wherein [err] and
R2 conmbine to

—————— e




» *

compound of formula (1) wherein [err and R2 combine to formf[err],
[err]-is as defined above, with an OX'@P?% t to produce a corrpound of
a ISF [

fornula (1) wherein [err] is hydrogen
conp sund of fornula (1) wherein Rl

form =C(NH2) (SR6); where [err] is as defined above; or b) reacting a _ r
wher e 3

err] or c) reacting a
and R2 conbine to form[err] where [err]

I s as defined above, with anmonia to produce a co ound of formula (1)

ound of formula (I)

wherein [err] hydrogen and R2 is -CN
wherein [err] and R2 conbine to for exr i r;d separating the two com

pounds; or d) debenzyl ating
(3- phenylnéthyl 1, 3, 4-t hi adi azol e- Zashu—ﬂlrdene) cyanam de to provide

npound of fornula

1, 3, 4-thi adi a- zoI e- r2s c anam del or e reactl n a}gco ‘ i ?
wherein [err] gigépp ing, 0! " ’&
Q? a%b aﬁé'f?’?‘&% l‘tygﬂc ora F‘f‘ﬁ[‘ gﬁ%ﬁ&ﬁq;ﬁ there”

i nfl uen-
B- Tai wan,

i Contr ol
. [err]

jor inorganic Q@m,c
it hi adi azol es def | ned above have derronst rat ed ant | vr raI

tests and thusﬁnada gg; eﬁigﬁ’%&:{:& erra' P@G f?%%g%‘h@“?%dg%%%ﬂged

by a w de rangg,m
are actlve

like. O her Videfiteg
i ncl ude Pagg- iand & campaund ORe@ph thwfureyl !Bymtﬂetcpabmé\fc fouoe@(NHﬂmdvmamshmpeB I

fand 11 strai nd? r N
and 11 ot 0 e hefith WaRah R BERL r SR o 9RER Y
t hi adi azol e ant e)veacting azgrapotisi ottonmmphvaéremiﬂﬁyhudhg@ and R is -Chowithtan apprapridte trgare d

their antiw r 4% OreBRANS Hege 1 BPHIdeaphaacertieally JoopPtRRle safthei r in vivo activity F
agai nst i nfl uena whadRdles’dofiel atiivé fdve déﬁon%&'aﬁﬂlrﬁ%y%&éndaﬂ%ﬂqﬁ%ﬁ%r& b . il

an [err] test emplyedIo tret O prévent disohsh ictfifonfyl2alsedibg @ w:enga icall virlises
pr edet er mi ned agyrstwhi¢h thmm'aﬁlmmamveﬂlmdAﬂbb pndsB straing °_f '!!ar ens e
b Iﬁﬁﬁm
S

of the thismi ;ﬂ;ﬂ shﬁﬁ@% '&ﬁ'@fmﬁﬁ b thi I‘r:v

vehi cl e al one vGﬁibNch'lu&éi Péra fdytidf QiHides) Ui
nunber of ani rEghsandMapdinia \rlrusa.otlaageso Sgnlﬁrfoeac s delyasme reerxmsruletd:r caTrhes @oquirgd| S

living at the “@%‘H‘e preavzg

nSI VO
[ ndex” et ¥od msg ahduﬁ‘&wa%a‘:c PR L e B oy

death first od’ber a@mals lmmsfai ﬂre@nd of 19cdayscwase cohisiderqchsuniyersS The sdwafrledm rmﬂmg wday s

through day 1(9‘ n s AFslySi s cpree i ' of. Cont ol
. % mﬁe‘@e ﬁ%‘ w?% =1=4). ?:i&ﬁﬁ'num’
n fi

[err] [err

-first day
animal s die oﬁ'hd@juesfoﬂhmmar{umda}'smdasa1lﬂd\re[oalptllqted6@md¥hst9ma\/al i ndex val ue

f&r/survivors, "S.L. survivors"

control ani- rraI§1
5 Day ['ér 7§'S]u)r Vi ot
Tot al Nunber .of Control 5 2 als

activity in standard

ncl b)d&x compaird oBorsriuladl) mrem‘ Rt Iaﬁtf Fkatﬁdﬂﬁiﬁb tb ik SC{NHL)SRY),Unthibid GRS is as
ééi%}? . wish an exidizing agRntap, prodiyce) 8 compauridh fermata () whemeinRds hydioggneand

o&rpgﬁrﬂﬁmmula‘ I \Iﬁﬁﬁl aﬁéf IEZLI:IS ﬁKH ts'ﬁgn_e ?ﬁy{)ﬁ%ﬁ%e@@{dmwe

e o ——— m—— e+ -

B- Si

ins,

e

SUV

er e E.UI’ Vi

maathe ata for tThe confrol group a survival index val ue

out as follo o
Terr]is assi g at' vivg qmps OfwmQRCMBm@ emmqumth%qmm oggrofip- - -
death first o % %" thgthidiaggle wag el inis| QF%‘ and one t
cont i nui ng*t hr tor eayeumuh r fRARVIS uﬁrgmeeafcnogmﬁdm eSkh aias\Wtofaby. &

i8S detingdité bé zero.

wm@h\ day momerso{mamu luélfoP the ldSy eﬂa

is al so cal cul ated fromdata for the
usi ng_t e for M%Qf g"@-‘r@ £ BL Isug)ber }P_}

ro Ani mal s

For exampile, if the first day on which a control animal dies is day 4, and 4 cf 18 control animals die on

55

day 5, then Slpay 4 = Zero, and

S1 P - =
Day 5 = (5-1) _3 + 0 = 12 = 0.66 -

60 . 18 18 i

A survival Endex value for survivors, "S.I. survivors” is also calculated from data for the control ani- 3

mals, using the formula
65




e resulting set of calculated index values is then used to assign average
sprvival values both to the control group and to each group of tested
ahi mal s using . the follomnng procedure The average sur- vival value for the
chntrol group, "Sloontrols" is caEP®i2298eh BY nultiplying each [err] val ue
by the 10 nunber of control animals dying on the correspondi ng day (X),
twiplying the [err] value by the nunber of survivors, if any, summ ng

these products, and dividing &F édiedgx al nunber of control
ani mal s. TheSbyprpneossiryi vl m g i oy AUy Ydyag s

cal cul ated by nultiplyi ng eacHrgtal 3 nunber. of treated

ani meks dying on the corresporghialgy (X, rrultl plying [err] by 15 the
number of surviving treated animals, summng these products, and dividing
the sum b Thphesultmw ofncaletdeted ipdextveluestie them rsedd essionjayerage sw wjes beth v t h t he

contr ol aﬁ?{ul Tor otk oo o ﬁ@’t‘g@%é""fﬂmﬂﬁ ﬁm ?’a“"aﬂ,%ﬁ'#eent of

of control animals dying on theé comrespo e by the
X 100 Slnurﬁtibl" ufi SUuGdts, if af), suminiihg thdse ploucts Jantl BiviGing 06 mai y,thd tﬁtaltnbabaauma@e
survi val agigRisidhe gyeragp suryivabyaiue dor ariteated grouyps "Stwpsey’, i ealwh@d&veww@gsﬁam Slyj val

val ue f oPa¥ °d’<¥ (ymiger of treated animaimying pn the, gorrg: } r the
R o gt o R
P=1 00% TNuxtSa @@iparsti withi the1esirdigidug iS cdiduied 8y he Glldvirg f&reuulawhaé at-ipéreet i Vity
i ndex RAM@YMEm| | ows: P RA 30 20% or |ess =

(borderline) 20-40% = 2 slightly a i ve) 35
40- 60% = B _ﬁ&&uﬁ?e%ﬂ L33 2 X390 =4
(good acti vi ty) 80- 1009 SI survivoxs I con active) 40 The

fol | owi ng Jahlugs knﬂﬁavﬁ%le%ergﬁél éﬁﬁ/ﬁralfvglg o g‘%ﬁ?\%ﬁg a%ﬁadlwé{seis %ﬂgﬁqwg@ralgé s&rhI S
g iv3llv:

i nventi oRival ¢5udr thé cdrtiotk el P = 0obH: e dideh rhel relted. Ghirlde
[ &rf ]25 to the survival index valug fepsypdvors, then P=100%. 5 n- he 2 5
vi nyl This percent of maxigpury-istiep al|ocat%d<h§ relativg a@ugty MeT %l%/q,s]fouows [err]
RA 45 [erri, RA | 5 [err]
H 30 5 50-f€rt] - e[rr] 5
- 20% or less = 1 (borderline)
20-40% =2 (slightly active)
35 . 40-60% =3 {moderately active)
60-80% 4 (good activity)
80-~100% =5 (very active)
40

The following Table ! gives RA values for representative compounds of this invention.

45

50

55

€0

65




.control flasks indicated optinmum pl aque 2

~surface. The plaques were counted -after stainin

<

0 %5 [err] | [err] - - 5 [err] ' H
H

5 60 [err] . . 2.5 [err]

H -, 2.5 65 The conpounds have additionally
denonstrated good [err] activity agai ngggagégdgvari ety of influen- 10

EP Q229 501 Bl za strains in the nouse influenza assay. Table |l shows the

activity of the conpound of Preparation 2 over a wi de dose range when
adm nistered orally in the diet to mce infected with various influenza A
and B strains. The table shows the nunberX@Ble&d ) s surviving after ten

days of each test group. 5 ' Table Il 10
[err] 15 Dose (ng/ kg/ day) Influenza Strain Contr ol

15 30 60 120 20 B- G eat Lake

3/ 36 11/ 18 16/ 18 17/ 18 [ 18NG- Taj pan

1/ 36 4/ 18 15/ 18 18/ ryl and

13/ 50 10 - - 20§20 B- Hong Kong

4/ 50 - - 16/ 28 A- Ann Arbor

0/ 50 - - 20/ 20 20/ 20 A- Texas

8/ 36 5/ 18 8/ 18 12/ 18 16/ 18 30 A- Br azi

10/ 28 15 5/ 15 5/ 16 12/ 18 14/ 18 Note: (-) neans not

eval uated at that dose |evel 35 Plagf-reducti onBiudi es provide a
gquantitative evaluation of inhibitors of virus nultiplication in a tis- sue
culture cell in vitro system In tfH2C8%st, susctIble MDCK cell's, were
grown in 2§ cn2 Falcon flasks at 37[¢gHg] in Medi®Bn 199 with 5 percent
i nactivated fetal bovine serum (F@%’Hﬁfm cillin 4300 unitstm) and
streptomycin (300 [err]). 40 Wh | uent norol ayers were forned,
griowt h medi um was renoved and 0.3 mthexyln appro@iate dilu- tion of virus
was addedzso0 each flask. After adsgfpjon for one hour at room tenperature,
the infected cell sheet was overlaid wWth equal parts of 1 percent Agarose
and 2 X Medium 199, 2.5 percent FBS, penicillin, and streptonycin, varying
concentrations of tested conpound were Pgpl@ Or Tok .. N agar over- lay. The
FTEYT%%“(TIEK)

conpounds 3dere dissol ved i'n di nethyl su at a concentration of

1 10,000 [err] and 45 then an aliquot was diluted to the desired

concentration with the agar nmedi um m xturg. Fl asks re incu- bated until

‘ A sol ution
acetate was added to
-~ sheet to the plastic
t he surrounding cell areas
with crystal vio- let. Results fromduplicate flasks at each concentration
were aver &ed and conpared with control 50 flasks. The inhibition of

containin@ 10 percent forma- |lin and 24
each flask to inactivate the virus and

~plaque formation by 50 percent [err] was estimated by plotting all results

from 10 to 90 percent inhilgstion. Results fgar three inflggnza strains are

. reported Lg Table 1l1l. 557607®5 - EP 02 1 TABLE
. U, S=CH2CH3 B
S=CHj H S
5°_ | i
S~CHg ~C~0CHy CH3 5
. | °
58 Il |
S=-CH;CHg -C=-0CH,CH3 5
S-CH,CH, CH,; CH3 . H 5
60 S=CH; ~C=N H 2.5
S-CHz-2~pyridyl H . 2.5
65 The oompouhds have additionally demonstrated good in vivo activity against a wide variety of influen-
10_
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5 : In Vitro Activity Against I nfl uenza Viruses [err]

( M.) 10 Conpounds . . A-NWs A- Ann Ar bor

B-f3 eat Lake 15 Preparation 1 _ 43 >50
PrEeparation 2 3.5 EP 0 229 501 B1

3.p.Example 1 18. 6

18} O~Exanmpl e 2 9.8 _

9.5 Exanplze straihs in the mouse influenza Assdy. Table Il shows the activity of ttie compound of Preparation 2

25 0 25 aqqd% pse r@nge when administered orally in the diet to mice infected with vanousjnf@gizgan@ e 7
0.158 B strain e table SBOWthe number of animals surviving after ten @ayng ﬁ%ﬁ'};\tﬁﬁﬁ praurg

0.04 s 0.3 F i tro use, the conpounds can be added
to tissue culture to suppress V|0'lr 14 ﬁWth therein. The preferred manner of

using the compounds is for in vivo use, whereby the conpounds can be ad-

m nistered either parenterally, §opically, orally, or by inhalation or the
intranmsal route to a mamual s ngNi# om a viral infection or
sysceptible thereto. For pare nistration, as by the intraperito-
ngal route, the conpound may ed or suspended in water containing
2% of a surface active agent, particularly an enul phor (a pol yhydroxyl at ed
fatty #cid). Oral admnistration is, of course, pre- ferred. For such use,
a|conpound as defined herein is mixed with one gg é?ﬁ&

;
p ar maceut ccept abl e endi ng nmedi_a suc ste{t&ag(,i sucrgse,

act ose, e ete—%&ﬁg&m—gﬁm
tcl escﬁgpi nE-ciebdt 1. ?ké:aptsul es, suchggat eaﬁiy]_@apsyglelg:ontlm ng a[y_ g/apunt  of
a:com po ctive to suppres e gro 0 o] Vi rus,
ei t her prolﬁgg:e‘ghgge or present. i&Eot her%?d i?‘niééj é‘gégéds ]ir:bz;i'sbe used
prophyl actBd#rydand as curative A3€RPs. Altematively, thd9%R8g *M2e mi xed
W VAri @+HomgCRpngnt s i ncl udi ngmarch | wori cati+«g agaoy2o vvet&ﬁztmg
agents, etAQ-AnnSHEﬂS'o s stearic aci g ggagnesi yn steargte a% Ebe l4kBo and
t he mxture ressed into tablets, /Sgh t abl e cont S'% J(ﬁu/S@ of the
drug ef f ed1NF3B0 abort or cure ar? t ack &nflu o] Ss. Such
tabl et® cér%‘ézséored so as to prdvi8e haI f5/di5 quadbls dd@z@és W18 t he
drug is to be adm nistered to children. The conpounds can al so be

adm ni st engdd.n s %#n SYSRERKO I [ e antiviral nethod of
this igvention, ( ?&% x:'i8{s-' requi reg 2t %ﬁa‘{)d%%gaggv%?r al amount of a

t hi adi azol Q’Iﬁﬂé—ie&&cﬁdh' shABE Providiea QdAlivd a,atiétran of RsbIGrs O bifub mRitidlicatib A aisOt ect ed
or be admnsws cobupa liinivitro systemni nmal sufferi n fromor susce t| ble to a viral

o e i

t opi cal | y tié@v of pinusarls atdel | tcyeacam kcmar ramspmysedh uo &t rpm
therapheuﬁ“(ﬁhﬁ*e’a!m rigid Withceqp O‘rﬁsﬁbout 1

RN e e e e

and exci pbsert utisontrhi flasks .duatetisp!imumtptaqm ze (ﬂ-wrmm)r stuatinl qommmio pertentformaqcaci a

and t he | fincend 29 and.fix|the,call shegl iq,
e TS PR “*e:i""""ﬁ it R

|'i ke. sbopRaxd. Theoinhibiton of didué foasontly Isb percent enamemgd ng la kUl Bédne 10

anti vi r al to89eercenhinhibitiop.Resylts forthree mﬂi@hﬁaatam@@srmedmmmi n, oi | and the like
for ready fornmulation as ointnents, salves, creans, tinctures, |otions,

pat ches and the |ike. For severe viral infections, the antiviral

t hi adisazoles will be formulated for intravenous or intranus- cul ar

adm ni stration. Such fornmulations will contain fromabout 1 to about 50
percent active agent. The 60 conpounds will be dissolved in common

di luents such as isotonic saline or dextrose solutions, for intra- venous
i nfusig@n, and can be dissolved in polyhydric aliphatic al cohols such as
propyl ene glycol or poly- ethylene glycol for easy intravenous or

i ntramuscul ar injection. Pharnmaceutically acceptable salts can be prepared
from those conpounds of the above formula suffi- ciently acidic or basic to
react 8i th common organi ¢ and i norganic acids and bases such as

hydr ochl oric acid, succinic acid, sodium hydroxide, and the |ike. The
pharmaceutically acceptable salts generally have 65 1 2 EP 0 229 501 B1
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enhanced solubility characteristics conpared to the conpound from which
they are derived, and thus are.often nore anenable to fornul ation as

| i qui-ds or emul sions. The thiadi azole antiviral agents descri bed above are
active over a wide range of dose Ievg%§ jle the particular dose to be
adni fii stered will be deternined by t qﬁéggh§§1viral I nfection to be
treat®d or 5 guarded against and its severity, the route of

adm nistration, and related circunstances that will be de- term ned by
attendi ng nedical practitioners, theTABLEAIIdose will range from about .1
to about 1 00 ng/kg, and nore typically about .5 to about 25 ng/kg. In a

preferred nmethod of jreatnment, t.he thiadi,azql e cqQnpounds, . are adm nistered
to nmanmal®s suscepti It%l%g'tﬁ? ﬁﬁ%@nﬁﬁ%%nﬁﬁfgﬁ?% ?’a§“ﬁﬁé| udi ng

horses, mce, pigs and humans. Anong humans, the com 10 pounds are

adm ni stered prophyl actically -partiscul “dbq AR t he elderly, young children,
nurses, doctors, and other hospi taIIC"‘(?r Etpu I'C )health personnel, for exanple

when thel® is evidence of an imminent "flu" epi - dem c. The conpounds can

al so be gi verconpounidsie havi ng AMNWSOWN eXpodmne Arbox Per SOB-girkAt' fhie. |t
is a particular advant age of thAe therapeufTc processes of This rnventton

that the conpounds may be admi n- istered either prophylactically or
therapeuf | calBneparataonedt s wit 48ut a prelim @0y deternmination that the 15
virus is inflpieia-atijiohs 2A straj g or B strain, since the conpougdg are

effective aggjnst both strains.. The follow ng Exanples illustrate_sone
typi cal ;bornm sing coffolnds of Formula I. Exanple 10 Séo

Preparati on @xalpllee2s The comd@q@nd of Preparation 1 100 ng. Babtose

200 nmy. Oorn&@ﬁ : 300 ng. 25 Corn Starch Pas
5Q_py. Cal ci Um g'raér gte 21.3 5 .mg. Dical ci um Phosphat e 28.0 45

nmy. The gcti EXampdecd ent corn starch, |actos®.8%d di cal ci um phosphate are
uni formy bl lellfe corn sty .ga paste is ppeggyed as a 10 pepcgpt

aqueous paste,_and.i s blended into the mxture tq uniformty. Th 0
m xture is bl%éﬁﬂ?&%viath the cal cium stearate 3n§4t hen corrpresseg'snto a

tabl et. dxanpdepi livd vl ELE) &Jn&)r&al]‘. r¢§é§ﬁ§ﬁ’5it0{i es 35 The co und of
Beampl e 1 R A A 7 (oD e S spgrey e SRR o
i ngr edi ent s ministerdgll eftirer patertaraliy,todicallyirorhlly, artby anhhIRSH ©F thé Ukréhadl rodte @dla mamfM&r.sufand

ey e
SUSPENSi BN giont. pbi& - . % 291 © 70%
N.F.) 40 n!anmemubsqmlﬁnﬁbﬁndaas defined herein isfi%yﬁbd Gng:e ;tanda'rsa phannac:i:E:l-
10 nmg Cherr ywmm extending media such as st&¢h, suprd8€) lactoBs, leaiciah carbonate etc. and the mixture

o e S e e

m-
er
a
n of the syanup reizediwittl agrious bxcipienito ineladingastarthTbricatink jagedis, WetIng afdnisnbto.| £k 6
ti ons such gtearcgei ,Wymgg g apd;the fike, and the mixture pressed into tablets, each tablet contain-
ing an amount of the drug effective to abort or cure an attack of influenza or other virus. Such tablets
s SN be scored so as to provide half or quarter dosages where the drug is to be administered to children.
The compounds can also be administered in solution or suspension. '
W] _Tq practice the antiviral method of this invention, all that is required is that an antiviral amount of a
. 'ﬂnadl_azole antiviral agent be added to the tissue culture to the protected or be administered to an animal
suffe_nng from or susceptible to a viral infection. The compounds will ideally be formulated with pharma-
ceutically acceptable diluents for convenient administration, for example orally, topically or parenterally,
and can be employed for prophylactic as well as therapheutic treatment. The formulations will normally
contain from about 1 to about 95 percent by weight of active thiadiazole antiviral agent.

For oral administration, the compounds will be formulated with common diluents and excipients such as
sucrose, starch, microcrystalline cellulose, acacia and the like, and molded into tablets or pills or encap-
sulated into gelatin capsules, or formulated as solutions, elixirs, lozenges or the like. Topical formula-
tions will include mixing the thiadiazole antiviral agent with excipients such as beeswax, lanolin, oil and the
like for ready formulation as ointments, salves, creams, tinctures, lotions, patches and the like.

For severe viral infections, the antiviral thiadiazoles will be formulated for infravenous or intramus-
cular administration. Such formulations will contain from about 1 to about 50 percent active agent. The
compounds will be dissolved in common diluents such as isotonic saline or dextrose solutions, for intra-
venous infusion, and can be dissolved in polyhydric aliphatic alcohols such as propylene glycol or poly-
ethylene glycol for easy intravenous or intramuscular injection.

Pharmaceutically acceptable salts can be prepared from those compounds of the above formula suffi-
ciently acidic or basic to react with common organic and inorganic acids and bases such as hydrochloric
acid, succinic acid, sodium hydroxide, and the like. The pharmaceutically acceptable salts generally have
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E 0 229 501 Bl Exanple 13 Intranasal Formnulation 5

% by .wei ght The conmpound of Exanple 8 1.0
10¢{ . Antarox (non-ionic polyoxy- ethylated fixed oil, GAF Corp.)
38{5 15 Et hanol

10! O-Freon 11 (trichl orononofl uoroﬁgtor%%g 181 25.0 Freon 12

(df &Kl or odi f1 uor onet hane) 25.0 20 Ment hol
0.5 The a di,ent added to.the Ant nd the
mxture i %, °ed 2 fﬁaﬂa to%’iﬁc@:&mp 'e&ﬁime mf;ﬁw ’f'ﬁ‘:h 88 Er |dgwe‘?%§%§'of ed and
diluted w theméa&aédmm\gemfg ?d t*) earetalaﬁ;:‘atednarmde ra:ﬁala@f daze evéls. IWhile

sol ution i fti oserfo he A !!' TN Pr slee'maﬂ 68 t he
Freon' B o B Ry e G o
val ve. C ahdvhoré w. amzsmﬁm ates: DE FR, GB, I'T

[err] S\I/E\,Hllg ap{négrren mﬂuqd@f rgatmient, mmamm-;mms ﬁggﬁbﬁeng torm:'lgm;susmmel | s in
cultur ice, ht of a
ool BT e .,..cwéﬁ%;“&%a A, ke e ;a"ﬁ;%%
cyano or [demie. mpOunds Ehebagl n R ankanis poaﬁreto[aaj’ers])nﬁsﬂelhe uamrfk I
erein: y
bert Eﬁ”emgpﬁ?gg B %‘E’fﬁ%‘%%ﬁsﬂ T glgjma;%ﬁ VR By

off sub- 45 T3 tollawingExanipasyibstra® e[wdaformalath pslising EsinpBund$ & Fornurabier e [err] is
[err] al kyl cyano [err] alkyl or pyridyl-[err] alkyl. 2. Anin vitro
a tiviralﬁi‘?&eﬁég for protecting mammalian cells in culture which conprises

agldi n@otOPE;pMHLﬁmm&san antiviral anount of a conpound of fornmula (1), as

set forth in claiml, wherein [err] is hydrogen, and R2 is cyano or [err]
o) 50 [ ma?\’ddﬂf@@m@ﬂﬂog 'ﬂ%r are [err] wherein: Rs and [err] are
h ogen ] RAis [err] 3 :k' , Substituted [err] alkyl, [err]
a enyds sohStarch®hel [err] al lsemgl , phenyl, or substituted phenyl and Rs
i b hydrogg%:!éﬂ“’gE@'fﬂPh]at wher e [et5 g. |s [err] al kyl, cyano-[err] al kyI or
pyri dy! redlénli’ corn sta%h I ] Qﬁd MM%M%‘JUWOW aer(dlat) 1Th@-§orr$et
fprth in paste;is phbpare afla 10 Serdeht aqseol/saEte gells biendel ifite the nixiuse t6 WEBMitAThe e I |
of [er3o] Mfﬂ@”ﬂ&k@?ﬂ%@@dﬂ%%ﬁﬂ%a@mPomm‘%wéllmpatﬂrletand [err] are hydrogen
of [err] 5qherr] alkyl, substituted [err] alkyl, [err] alkenyl,
spbsti t ut %’I{E’E’T] al kenyl, phenyl, or 60 substituted phenyl; and [err] is
hydr ogen Brepération]orswpaaseorﬁerr] is [err] alkyl, cyano-[err] alkyl or
pyri dy®- [ aI K of i the ufacture of a nedicanent for prevention or
ty eat ment ,E,?;“g\ |Eﬁ‘7 & on. ggé] .conpound of the fornula (1), as set
fprth in cIm; abole ingdediérts die plerided tol tﬁ.fdﬂmd.raogampamde BPabbi 66°CN\and atien [cadled]in and R2
conbi ne t &reredmeld-err] or [err] where [err] is [err] alkyl, cyano al kyl, or
pyri - 85 &%@éerr] al kyl, or a pharmaceutically acceptable salt thereof.
4 EP 01 Bl
Preparation for oral suspension
45  The compound of Example 8 500 mg
Sorbitol solution (70% N.F.) 40 mg
U Sodium benzoate 150 mg
Lactose 10 mg
Cherry flavor 50 mg
§0  Ethanol 100 ml.

The above ingredients are combined such that each ml of syrup contains 5 mg of active ingredient. Ad-
ministration of about 5 to about 20 mi of the syrup each day will protect a human subject from viral infec-
tions such as influenza.

60

13

e et et



*€C L M S * Exanple 13 Intranasal Formulation 5
% by wei ght The conpound of Exanple 8

1.0 %0 Ant arox (non-ionic polyoxy- ethylated fixed oil, GAF
Corp.) 3E&PD 223 501 B1 Et hanol

10. 0  Freon 11 (trichl orononof | uoronet hane) 25.0 Freon 12

(di chFor odi f | uor onet hane) 25.0 20

Ment hol Example13 - 0.5 The

active ingr d| entdg0 Fdded to the Antarox at about 70-80[err] and the
mxture is SUPPFEFOTHER® a solu- tion is formed. The solution is cool ed and

diluted w’thamxture of the nmenthol in the ethanol. ti,’ [ tJd ng
solution is placed in a aerosol container and chill edie-%—eﬁzitghd t he
Freon propellants are added and the 25 aerosol container is sealed with a
valve. Cains for e wid 0P e 88E. CH DE, FR o0!T, U LU

[err], Sl 1. An | ! ntrvrral nmet hod .f or protecting nammalian cells in
cul ture which con&q %W%DOQ-UOX Culture an antiviral amount of a
compound of for rrulauyr])ate[cemlxemeual NGAFe Colrpl.9 hydrogenggaml R2 is cyano
or [err] or 40 [Eﬂ']'ﬂ @d R2 taken together are [err] or [oer ] wherein:
[err] ist5[err] [err] TS hydrogen or [err] R4 is [err] al k);'l substrtuted

[err] alkyl, [errFEeoredl (tsichloromenofduproneithape) ph@SyIQ or sub- 45

stituted phenyl : ¥éden? Iﬁdm%eash%rbﬁe&amqre [erpk igs [err] alkyl,

cyanof[err] al kyI ridyl-[err] . Aninvitro antrvrral met hod
for prot®cting m%ﬁ%} ceIIs I n culture Wmch conpri ses @ng to the

culture an angh\%iféing 1&thé AR -ﬂé&é]m 70-84-8'hfind ;!\E(ure jhsah%gé _'ﬂtjloar { n

cl S' % 1, \li\hwlrﬂs ﬁm[eggmd sdna'onhry'r ofed e, dil . x&];fdf %a‘rﬁeﬁmﬂ o
a ta emo im@ @ergselrcotainen endahitied 1§ 0-Cr, pndthelF peliante eageu‘nha)r
- mbg‘i"?‘fm?il'sﬁ?‘?‘e wWitg¥aNer yted [err] alkyl, [err] al kenyl,

substituted r sid e | ; and Rs is
hydrogen or [ﬁerr]’"\ﬁ}tere %“"F%Ia éfgrﬁt?égp‘k%ﬁ wé‘s}(a{hglb']e%/r] al kyl or

pyri dyl -] err]1. ah joyitro abtiviral methdd for Bdtectify reant@ngnadRdn Qliturk whibRitomplided addmg tEHé
forth |n:£)c| &f"H’Pf“aW@r%‘?%m%WF']m%“Waﬂjen and [err] is (F:,yanoa'(?r§ [err]
or [err] and R2 taken together are [err] wherei [err] and [err] are
hydrogen or [err] [err] is [err] al (&)ed [err] alkyl, [err]

al kenyl ,gssubstituted [err] al kenyl| l.2 or 60 substituted phenyl; and
[err] is hydrogen or [err] where err] alkyl, cyano[err] alkyl or
pyri dyl -[er&:] al kyI for the rranu e of a medi canent for prevention or

treatnment o |Q‘de‘g Do o é) ound of the fornmula (1), as set
forth ingcl gidmg JH\fjfr ﬁg and R2 is -CN, or [err] and R2
conbi ne to Wweren: err] or [err ere [err] is [err] alkyl, cyano-[err]
al kyl, or gj'g'h%m é err] aI kyl, or a pharmaceuti cal I y accept a’bI e salt
e

chereor e o YU Lol Bt B ek

hydr ogens ansliutdd phényl;
Rsis hydrogen or-S-Ré where Ra is 0;-04 alkyl, cyano-Ci-Cq4 alkyl or pyridyl-C-C4 alkyl.
U 2. An in vitro antiviral method for protecting mammalian cells in culture which comprises adding to the
culture an antiviral amount of a compound of formula (f), as set forth in claim 1, wherein '
Rt is hydrogen, and R2 is cyano or -C(=S)-NH-R3; or
50 . R!and R2 taken together are =C(R5)(NHR%) wherein:
- R® and R® are hydrogen or -COOR#;
R4 is Ci-Cio alkyl, substituted Ci—Cio alkyl, C2—Cio alkenyl, substituted C2—Cio alkenyl, phenyl, or
substituted phenyl; and
RS is hydrogen or —-S—RS where RS is C+~C alkyl, cyano-C1—Ciq alkyl or pyridyl-C1~Ca alkyl.
55 3.Useofa eompound of formula (1), as set forth in claim 1; wherein:
Rtis hydrogen, and R2 is cyano or —C(=S)-NH-RS; or
R!and R2 taken together are =C({R5)(NHR3) whereln
R3 and R¥ are hydrogen or -COOR#
R4 is Ci~Cio alkyl, substituted 01—010 alkyl, C2—Cio alkenyl, substituted C2—Cio alkenyl, phenyl, or
60  substituted phenyl; and
RS is hydrogen or —S-R6 where R6 is C1—Ca alkyl, cyano-CCs alkyl or pyridyl-C+—Cs alkyl, for the
manufacture of a medicament for prevention or treatment of viral infection.
4. A compound of the formula (1), as set forth in claim 1, wherein R is hydrogen and R2 is —-CN, or R!
and R2 combine to form C(NH2)(SRS) or =C(NHz2)z, where Re is 01-04 alkyl, cyano-C+—C4 alkyl, or pyri-
65 dyl 01—04 alkyl, or a pharmaceutically acceptable salt thereof.
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thereof. 6. A conmpound of claim4 wherein [err] and R2 conbine to form
[err] 7. A conpound of claim4 wherein [err] is hydrogen and R2 Is -CN, or
[err] and R2 conbine to formb5 [err] where [err] is i m
4, for use as an antiviral pharnmaceBP0®@2BS0BBIA phar rragﬁlmu ,ilmgmon
~cogprising as active ingredient a conpound of claim4 where nL[emr S| S*
hydrogen and R2 is -CN, or [err] and [er] conbine to form[err] where [err]
is as defiBapplendclaim4. 9. A process for preparing a compound of the

formula (I rth inclaiml, wherein [err] is hydro- gen and R2 is
-CN, or [e%‘rﬂ"géa'%%atbonb ine to formJ[err] or [err] where R6 is [err]

al kyl , cyano-[err] alkyl, or pyridyl-[err] alKkyl weight

phar rraceut i cally acceptable sal t t hereof, which com %%em‘?_reactl ng

1, 3,4-thiadiazol-2-ylthiourea with an al kyI ating agent of the fornmula [err]
wher e [err] is aThdecompoandabdvExampl¥é 8 a | eaving groupl.po produce a
conmpound of for els r conbine to form[err], where
[err] is as def %g‘a&ﬁgvgﬁsé S'QQL% %%@%ﬁu ng a conpound of for mul a ()
wherein [err] anethylated £ixed pddm GAFr CoxbPmdkere [err] 38.8s defined
above, 1%\Ilth an optHaAbNY agent to produce a conpound of fpgnyla (1) wherein
[err] hydroge and or c actin ound formula (1)
wherein [err and ﬁ?oﬁoﬁ &?&%‘%&FWP@PF?WF&“&*?&# is 43- éefi ned above,
with ammonia to Eredncmza(ddchQOIIdddfflhou:Wea:h(dﬁe)A/ner ei e$e0r] is hydrogen

and R2_20 a conpound of forrmula (1) whererné r] and R2
conbin&to form?err and separating the two conpounds; ﬂ§ reacting a

cQnpound of Thedddine ifgrédicht 1aede8 tdthé Riitiirbx atSabdlly PI-80FEand B nﬁiaure B stk uru'.ltafsoran
appr opr i attien isifermed. Thq:sobmonr rm?md@IIMtam @dfithbaneathpliatherethanol Theabsu
at [ ng

accept ghl e2outianis p' e‘_ i pnd shilled 1p 01, and e Jrepm proppllanisArg.adsed ﬁ%ﬁn de

whi ch conprrses enzy phenyl - 25

net hyl - 1, Scuécmtsbér%cu@&;%&mae&i& yé cheﬁ@)pﬁy@@aﬁmf;u NLlssThe process of claim
10 wherein 1, 3 4 th| adi azol eis debenz | at ed usi ng a Lewis acid. 12. The
procesg, of F fﬁ fPreP"L ﬁ%&%ﬂaﬂ egllsyin Gture which iepmprisepcaddiggto the

C aims for® %a'tﬂ?fﬂ‘f"ﬁ'é‘@ﬂ’ '£?°é‘§ GR1. Al invitro antiviral

nmet hod for protecting rrarmal ian cells in, cul turey whi ch conprises adding to
the culture an antiviral anount Mnd 0 forrrula (1): 35 40 wherein
Rl is bydrogen, and R2 is cyano [ RI and R2 taken together are
[err] or [err] wherei n: 45 [erfi]] isk[err] [err] is hydrogen or [err] R4
is [err] a{}é s Substituted [errl1 al R&I [err] al kenyl, substituted [err]

al kenyl, [ Al'and R Is cpdnb bUELE)-RRY ;. and Rs is hydrogen or [err] where
[err] #es [R!ran R%!%He kogetbgtan&C[m-rz)z]orat(RfdeHaP’),pyr|dyI [err] alkyl 50 . 2. An
[err] anti thod for protecting manmalian cells in culture which
conpri ses ﬁgg t&go,g.ulture an antiviral amount of a- conpound of

formul a (184 is TH Qlkyi[ aibtsﬁutemcpd:,ahrmr Ic.-0h kel sibstititdd CSCHaWHERQ enenyraa»ds;m is

cyano & [%E;\]!pl!myl{adr aken toget her are [err] wherein: err]
and [err] BANGH S {gf ;@%ﬁ rﬁy;ggs kyI,
[err] al keghe ansddf éﬂula l)p t n‘?élan% it d;dﬁﬁ%ny and
Rs is hydrmgehrydmen{aau srcgnnheces-m-n oa , cyano| err] al kyl or

pyri dyfd er s]a 95\ §H ’(if“'hﬁP'Eparl ng a corrpound of the fornula

alnzj [gfris sawmteaghéng Jnar mlerr '2?%%“%“"2’ FX:Q&:?\ | STy ?lré%g lgﬁ%yl‘ o lerr

cyano- [ er rijs isshiylirpgen oo+S—-B§ wheilg/ R i @FG aligyl, kyeho-CoC4 akypivayrivpideluialsdl | y accept abl e

$- Usgpfiagq of ), asset forth in clarm1 wherein:
salt tier q-‘grs "hy rogen ang EE lis cgano ge (=S)~-NH-R3; or

R! and R2 taken together are —C(Rs)(NHFis’) wherein:

Rs3 and R¥ are hydrogen or ~-COOR*
. R4 is Ci~Cio alkyl, substituted Cr—Cio alkyl, C2—Cio alkenyl, substituted C2—Cio alkenyl, phenyl, or
60  substituted phenyl; and

RS is hydrogen or —S—R¢ where RS is C+Cs alkyl cyano-Ci~Cs alkyl or pyridyl-C+—Cs alkyl, for the

manufacture of a medicament for prevention or treatment of viral infection.

4. A compound of the formula (I), as set forth in claim 1, wherein R! is hydrogen and R2 is -CN, or R!

and R2 combine to form C(NH2)(SRé) or =C{NHz2)2, where RS is Ci—C4 alkyl, cyano-Ci+—C4 alkyl, or pyri-

65  dyl-Ci~C4 akkyl, or a pharmaceutically acceptable salt thereof.
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a) Yeacting 1,3, 4-thiadiazol-2-ylthiourea with an aIWe
forjrula [err] where [err] is as.de--fined above and i ng group,
to produce a conpound of fornmula (1) wherein [err] and R2 ¢ to
forim[err] where [err] is as defingth gbaver 1" EP nmtﬁm\im“\
reactg_ng a conmpound of forrmula (lI) wherein [err] and nt Os
=C(NH2) (SR6), where [err] is as defined above, with an oxi di zi ng agent to

produce a CQS”R%Q)QUHQ Jlé?rﬁw*ré??n(hi)ls r%%ﬁ%iand £ELEN OF };%EH%S&I olabie bak - CN,

Or C) reacteds. a corrpound erel orrbl ne to
form[err] \hé&cenppawpel] dam*#u@&ﬁ:ﬁl;:andmggrn’;m@n Lalugegiacy ﬁt h agrmnéo&rt‘egﬁgg%duce a
conpound of

cormoun% of C@Q%m%gﬁ:%ﬁ:gf S s & %&ﬁ%ﬁ% gf% Blimalvieroh nartd
separat i ngh;tdhgertamnesmurm:and mroodt)merteaaﬁ z)es (iisasﬂefhmlmtliuatt

wher ei n [e AP °1§§/ U@ '“R%'“i‘ th )ﬁ(
|norgaqbc The
process of ,ar m3 erein a conp ornu a ere| n err “ahd R2
coprbi ne to fabreadtifpget.3, thadako[-%vlthl}ureasnmsn diefatimgagent of the faimvlaBieX,iwhere B istaede-wi t h
an; oxi di zi n m@% 3ls ﬁé“g@w unzetf@mﬂaemam%@d%’ww
prpocesssof @) @hdih SomBing A Lo )shey, Givrd idds 48f th an

appropri ated abova, anttoan omﬂztng agun’cto lpaenr.etamoqnpqund ofdoraulp Kipwhtsetnemitis nyadobep

idmia (D) 3 a%%ﬁmmﬁﬁr%ﬁfﬁéﬁf bl Al

def i nedsi n Gd-a:mana,a cb.ﬁpdumtmrywr)turheﬁmmamcmat&mﬁho U =CNH2)4, dnbl isépdiatiigol e- 2-

guani di ne. xw%&@ey of cI ai m SQﬁhEhg%émél%%h%%%&%@yl t hi our ea
i 9 reacted I r %™ s as
ddtined in \(%) B e, n.r,g51 e cirimio whith arnedsés ee&n&atmqslmnnf 20

fqrmul &s(| emsmtmgéﬂm;gésw@emmmm ne t%E;P?‘rm ﬁ;lé%%ésgﬁrocess for
prleparing 1 % % ‘g?fra E@%ﬂ zyl ating
(3- phenyi - 2 F:mf?ss °w'sff'% um1"“"'8en"5’cyanam de. 9. The
priocess of cI aim 8 wherer n 1, 3 4-t hi adi azol e i s debenzyl ated using a Lew s
adi d. £0. Iﬁamspmmtraétmgeeieaaﬁ gf)erei n the Lew s aci d i S aI um' num
chl or| de. 25 Patent ansp rOche fO die Vertragsstaaten: GB
1T, %\g‘ %‘g‘r'r';gh dr‘% % 'Eg}? '&“%Ff"a?‘ﬂ“éﬁ“ﬂ%ﬂ%’ﬁt&az’d%ﬁ o
S.:Lugetlerz¢'1lt I n 3%15 u {""“04B man zu der Kul tur eine antiviral
wilr ksaf® Menge ei ner Verb| ndung der: Forgel (1130 35 zugibt, worin R
sserstoff ist und R2 eine Q/aWp oder -C(-S)-NH R3 i st oder R und
zu- samren C(NH2) 2 oder =C(NHR3S) “eird? worin Ra -COOR4 ist; R3B
sserstoff oder -COOR4 ist; R4 ki ne CO C A- Al kyl gruppe,
bsti *fi e et CO - G 0- Alkylgrup R -rG - Al kenyl gruppe, substituierte C2-
0- Al KenyRGS hyBrBgan, 48 AN LBk PE=S)NPERSeiDST | t ui ert e Phenyl gruppe i st und Rs
sser st of R apdi8% takeB togsthes an eCBHz)O=MARYNHRMpe, Cyano- G- C4- al kyl gruppe oder
ri dyrﬁongz!? I gruppe ist. 2. Antivirales in vitro Verfahren zum Schutz
n. Saugetksafsz, e,no,LdsbdﬁAltur das unfalt, daB man zu der Kultur eine
iviral mt BQ@W%W@&oWbMW%mWDM)&kew, @héngl, sy uch 1
finiert, Stz phony ‘s S erst t ﬁﬁ ne Cyanogr uppe
or . G-l gﬁrf Sl ) wabpaor 1
’ COl

fﬁh%(l)@ﬂséﬁoﬂﬁm@amﬁ@h iyl - gruppe,

bst [ tur eﬂt@v@@e@g@)dﬂkk -NBZBaﬁpre Al kenyl gruppe, substituierte
Q- - Gi - A kEie08 B tn tog @he’P‘Heﬁ Rﬁ’be oder substituierte Phenyl gruppe ist
nd Rssgltaswna ®hie ntfiGe 4I.St worin Rs ei ne CO-C4- Al kyl gruppe,

ano- CO- OR+ &l Gytig) ramp.psubﬂdm Mb dw C‘e—%aéngeh)grsnpsmeusmz—c,s (alkenyl, phenyl, or

VerV\rendungﬂ_,"E’r PWY‘ un we in An definiert,
wor 0 R L e ﬁ%‘:&f@ St g, ocer
R und eR2 &ame-e e, sy ekl e
-COOR4 si ndanoF%—thl aigl, O pYiGY-CACK wikghr arzp pharrsaclusitslly awsptahte ‘@it Wth:ylcgn-u p-
pe, C 4- Co? %Eigg{ :}J B&a&razol%y%ulnfreualvﬁt[\tar?alkcy?atmg aogenpt‘ ok tﬁ X)m% a%g f}ﬁrlgyas%e_uppe

Od er substi ' nd X is a leaving group, to produce a compound of formula (1) wherein Rt and R? combine
: 65 . toform =C(NH2)(SRS), where R€ is as defined above; or




Phenyl gruppe ist und Rs Wasserstoff oder RRS-Rist, wfin Rs eine C
- C4- Al kyl gruppe, Cyano-Ct-C4- 55 . . al kygruppe oder

Pyri dyl - C1- C4- al kyl gruppe ist fM die Herstel I ung ei ne un
VerhQt ung oder Behandl ung von Vir usi igh@f3oa38 - 4. Ve mﬁmﬁ Mmﬂl

(1),.wme in Anspruch | definiert, worin Rl V\asserstoff st®urld B2 *CN* |st
odef "'RI und R2 zusammren —C( NH2)(SRs) oder =C(NH2) 2 bilden, worin Rs eine

gltncghglr %lzeuﬁﬁgano- Ct- _ ?E;J ﬁemmn&%m%eﬁmgﬁgﬁuﬁgﬁﬁkﬁs%er

Anspruch 4, Wa.ﬁdm.ﬂcNWisserstof |st un I st oder ei n har mazeutlsch
annehnbar es Se)lreacuu\amnpoend%@m "h%l@ﬂd Wbﬂhmﬁ A @:@

zusamren 5C( NHZfigec m&ﬁﬁ sepa,atm
Wasser st of f |§,g s 'Und zusamen = (SR9) bi ?den

worin RB w e urrem;arcum#oudd qie*mula (G Mherals B‘ is lzxslrogﬁreqanﬁG ey Wm %‘ 3&?[?9"9‘? PrgRn-

vm rksames 65 '°Qﬁ'mﬁ?ﬁ£%§§ﬁ RE‘?Q?P ble 53 me
herein, a co of g : rejn R aﬁd R2 oomblge to form
~~~~~~~~~ =C{NH2){SR®), and R%is-as defined i a|m'¥:re Bd DRIGIZiG dgbt v4-tiadid
umc assend a|ﬁ| anmaﬁel nhal t sstof f ei ne Ver bi ndung von Anspruch 4, worin Rl

Vasser st of f | §¢Thepesot.akn 3 whereinibg.+fhjadiazole 2rovan T iAo MINIAPRN °BR T den,
wori o o R ﬁ';as"ﬁmp%;.mze%@; P e i
NEbeRgL)(SR),

ei ner Ver &émls ak Hefinetl i@ claith 3Aamaet th amdneriuanlpendop 1,28 1thiagiaRile-%
V\asserstoff gusm'duuand R2 - |st oder. Rl un 23) IquB Jolef=1y
(D)2 b | T e Ls ey bk g
Pyridyl - e tSfoffst zeu sch annehnbaren Sal zes

davon, d as u ni;aBtprocda for rpaapartu 1:3,43l;ndbcaide-&dyaa$mdle Which| mhpmmmlﬂ"mﬁ'ﬂewhe m

Al kyl méteyl-58.4-thiagiazofe 2f V"d ﬁ'ﬁ' def i
o X &1 e R AL e R AR ErEA T 7

herzustelaken wor I n und R2 zusamren nC(NH2) (SRB) bil den; worin RB
wi e oben def pilirdnbpriisie fift dR/velvagsthaaton)Se, BH/OE) Fe, GBS T, BAUUYRL, SEl ), wor i n R und

R2 zusamren nmC(NH2) (SR9) bi l den worin Rs w e oben def| ni ert J ? ei nem
Qxi dat i onsm i %tnl%‘lf Ipéag? eh eme% indu ell ‘mr'(df? “re tzgasa[rgﬂ e,
worin Rl sWs é Wipr e ay amaangs SSGETO |ne i ndung der Formel (1),

:worin Rl und R2 zusamen =C( NH2)(SR6) b| | den, wori n Rs W e oben 15
definiert ist, mt Anmoni ak unset zt ne Ver bi ndung der Formm (1),
worin R Wasserstoff Ist und R2 - 2ei ne Verbindung der Fornel (1),
worin Rl 3&nd R2 zusammen =C(NH2) 2 herzustel - | en und die zwei

Ver bi ndungen trennt oder d) oine rbi ndung der Fornmel (1), worin R

Wasser st of f Jugibt, Worh AfZvaséehdtdiiSst uhd Re aheneianmpg&ﬁt r-lga-Rs m sdbhammdiarzu-

= ist el-
?Ing ][ gﬁqnl ;gheﬁ:nﬁas S(Niz) oter t p(NhﬁP’)aslrm 2—010-Alkenylgruppe s !:;Znen%ﬁ‘cz-
1 3. 4-Thi adi 5@ %ﬁm‘) ode su u&e% und RS 'ggserstoff oder —S-R6
Phenyl et hyl 2.1Ar&vu4ule Ié:n \aazfairerﬂi ,edas tnfaer uaB than zu

Ver f ahr en nadsn Knlws ﬂﬂQJW'@DW'mq Menge Siney- VPrﬁﬂﬂ@ﬂg ‘

' nd ﬁﬁt er
Ver wendurfy W'mm st si
Lewi,ssaur e Nig SAlkylghiapez NCAL S TAIKE yrg ubﬁhﬁrtveci—caguksﬁylgaben

AT, ES, @R 1p:%enylgruppaloder sumemwemmmmmmwmmwoa—mmmm Bt ¢ieg | en

L in Kultur 4 'F t
e oo AR VR S e "j'::lmd e bt

(1) ZUQI bt, uMarme M érS-IGIfoRﬂsﬁd an mRZ:‘-@, ioipoe) Gubstiyiate o-Alkylgrup-
- C(=S) - NH- RBge. s mcz-@deﬁik ruppe; masmortewz-%mm% %‘ We .

- =C( Rs) (NHRS g X R4
esine G - oﬁz’&'ﬁ v-r&‘ﬂmg; ' d'%aO- gruppe 'ﬁél iafaho
C2-d o- A kenyI4QVer|smqnm3ders=umt {nt wieeim#\es M(!sp toffm br@ylabrf?b
oder substi tgfe F’c'@d He)R @’é anne

worin RBgin a| ) kygw;ﬁ'@'mm rem ErhIazeutlsch

dyl - CW - ahdﬁ&ﬂtﬂﬁié@ﬁﬁzda%m , . Antivi raI es | n VI t ro Ver fahren zum

h i ul z =C(
Schutz von Saggvegﬁﬂﬁm:ggupc#w \?;Lgr':m h‘n\%gs’s;elrgm rg_?rgm NZﬂZ%N ist oder H1 und R2 zusammen

=C(NH2)(SRS) bilden, worin R6 wie in Anspruch 4 definiert ist, zur Verwendung als antiviral wirksames
65 Pharmazeuticum.
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{Ver f ahren nach Anspru_ch 3, vvorn

v <

der Kul fur oine antiviral wrksanme Menge di ner Verbi ndung der Fornmel (1),
Wwie in Anspruch 1 definiert, zugibt, worin RI Wasserstoff ist und R2 eine

anogruppe oder -C(-9S)- NH-R3 ist odor Rt und R2 zu- sa m“ﬂ
ind; worin Ra und R3' Wasser st ofEP ®2p91501 BOOR4 si nd; R4”mma|" Mlumnl -
é;rup e, substituierte Ct -G o-Alkylgruppe, C2- o A Al kenyFgruppe, s

ubs ui erte Ca-C o- Al kenyi grup- 50 pe, Phenyi gruppe odor substituierte

henyl gr uppkhamsizeutisttle RemiliaBise Lisasbid ailakiven 1iRaiBstbfSéine VéindingvoR HAnkpduch
- CA- Ak %ﬁm eﬁwﬂ(ﬁz -@wsam!s/ﬂ*‘gmb’p@lsamm-n =CiiHz)(ByF)-bigfenuprim Riyib g r uppe

53 Vi ol Sl el o M U (o 1 © I
Ans prsuc hwdsselétt |§lluﬁd Re -omalr'bd ¢ |51 4 ok §/§ =0 )(Eml =c(£%ﬁg%£zﬁomwm nd R2 -
zusanme neme am;dhcca -Nidg rzpmd,n@eq, alkyigruppe RB oGbrneines| pGdmade tkyl
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S %Mﬁ O e L

1, 3, 40Th|uolr|nzmm1d-FE bumrtwsinrﬁlemsbbdn bfiniert tel der For nol

ROX t Pheine eld) "'u@funw"eﬁuea e)esﬂa bmn M9 t,
i et ne. m@m&m&m% Pl 50 5 i SPPEARG 65 PP PRI, SR o
=C( NH2) ( S&B)ne beub-dmg derGorinal (IRB:orm R utdRA ushiimien ae(NHz)(sat) biSR, fwotn Re(elid)eben

Ver b‘%dun 'g;:?umsﬂgnﬂheﬂ Varbintiupepd £ m&‘e ﬁ‘( &GSt upd | den,
Wor i n RB ,l‘e’ ), veeyin R‘rﬁ“‘f Re?"ﬁ%’?ﬂ“’@»rp ) Bildemherguste unset 2t |

ei mdun
urn sine ek &ﬂlg an:o WHREZBB iEUnki BO-CNVRY rhilleiridk é%ﬁ&@;{%aoff und
R2 -CN | smscbetmderta ordannd\evéadelumdmn mdmrphalﬁmzalﬂschah e,hmbmslsalz lieternd zusamren
=C( NER) ( x ';%B‘F't“ 3@ | das jdarpus hesehtadafomam@- unset zt |
um ei ne ag |e %ﬂrvﬁrrdq;nter V%eﬂ&ﬂ%(ﬁé CN i st
und ei nasMssabnendun der or mel , vvor| n zusamren 5 -

bi-‘Lg%{\/, hb’arYﬂ@t"femnacbss"spmcﬂ%mmndebhwwiu"mmhlvmm%n trennt oder 17 d)
ei ne™Ver bi ndung der Fornmel (1), vvorln RI Wasserstoff ist und R2 -CNist mt
ei ner Pl etzt, um ein pharmazeutisch
annehrrggpr%*eegagé z gfjug?hvpﬁrﬁ%g%a rfa#ggn nach Anspr ugh 3, worin ene
Ver bjn dung(kduralﬁomm Vfﬁ@ tighren \zom iSohul] vobl 1Sdugistibrzaies ariTKair, 0asCntiata8 Bfas u bi | den
und R6 Werdujt eing antiyigatwirksame Menge; eiser Verbindung derfammet Bt wird nit ei nem
Oxi dationsmittel, urn 5 1 ,3,4-Thiadiazol ézcyanam d herzustellen. 5.

L Thi ao‘l 2-cyanamd mt einer
geei gnet en organi schen oder a n Base ungesetzt wird, urn ein
phar mazeuti sch annehnbares Saljz zufbrl'den. 6. Verfahren nach Anspruch 3,
wori n eine Verbindung der For - worin Rl und R2 zusammen =C( NH2) ( SRO

bi | den, r ch defi ni ert ak eset zt
Wi 1 g ur&%&‘n 'Bgaﬁ"’%ﬁ%;?@ﬁ'ﬁzﬁm “°% %"rﬂ? Jfggkﬂglbi’éﬂsm‘}o% §en nach

Anspr uclodeés, —GQQH‘ntsti A3, dinel IO ertea Op-CoAkyldgriugpe, eCQ-emAlkenylg

1Al kyl 33'1“@ fte WwibstituientgotienyldR@peniisk und) R h
i ,%mﬁgzmo%@samwww e e

For nasl a Ahﬁrfrﬂéiﬁﬁ BriahiR zirh) SEutz VoA SEGetareIRAFERuIn HdN ididabiaded mah Lelen. 8.

Ver f ahr der Kullyr dﬂemﬁveﬂl vn?%gg  herVehindanl mﬁbrmﬂ-( mmrﬂrﬂ;rucdasdemﬁraBt daf 3
Ma_/( 3-

Fencos el T %WL"S%%W ﬁ%%%&%ﬁv

debetozy be.dihenylarmnb adet s:bstMerme emmmroeer 36 i3(Owdrif IRE @ide Nach
Ansprucﬁ'%;g%w«' (? @% - n ' . 20 Revendi cat | ons
pour | ewEiaitren g Harating i ‘l“ffs et 1 z, e b B
Proced6emto,-\o4r |-|cyam- ﬁtd;da PidjAL res

m sé8 e Salz dav Bf 6akroams| St ant a a outer a Ia cuI ture une

quant {2 S LA vmﬁggggg e S {f;mz, T

repr 63ent@mun: cyan

- C(=S) - N e th"i]hm’deﬁfoneél (l IR Bndemaesﬁhhlen mmﬂsmbmﬁ w@(erdE\)e?obétu

; d' hydr 0g&d\&in
Lal kyl e ervefisiertGitomifs 6rid< lli&setﬂ.rhngilmlrﬂ rigeiey Foemét

< e Prom b e S

—C( F@e) ( Nrﬁ; el wsel), um sigy Yerbindarmrder Eonnel ik hrraustelien. avotime
%@ bSrﬁﬁ#mcﬁRZli aQEQrFRﬂNﬁL%(EKJ) glldgrp w&rn Fgmﬁk obtf! groupe

), worin R! Wasserstoff ist und
R2 —CN ist und eine Verbindung der Formel (1), worin R! und R2 zusammen =C(NH2)2 bilden, herzustel-
65 len und die zwei Verbindungen trennt oder
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& -
C2-Cto, ‘'un groupe alcé6nyle en C2-Ci o substitu6, un groupe phényle ou un
groupe phenyle substitue et Rs.represente un atone dhydrogbne ou -S-R6 ou

Rs represente un groupo alkyle en G -C4, un groupe 40 ”mmﬁm m,

Ct-C4 ou un groupe pyridylalkyle en Ct-C4. 2. Proond an , mllﬂ”"l

destine & proteger les cellules de 248802 B1ni ses en cdltbret ce prore-

d6 ¢Bnsistant & ajouter a la culture une quantit6 antivirale d un conpose

de formule (1) selon la revendi- cation 1, dans laquelle Rl represente un

~atons d hyer einecVegqindmy dee] " éhweﬂnuﬁivbpzseg ist yndr 3 -GN ist Oft 2BYr-gRpiurRBN eg2-bi en
45 R et Rg er;grasrg %L Jf ‘gbﬁﬁf@eﬂﬁ arhi 3 u: Sﬁﬁﬁg? woﬂr‘rI RRﬁndeﬁz 5§ammen

r epr esent enicum)@he) Bidelu GPAHEprRH 3 dbsinlelr sétﬁﬂfr iéitefh OkdatbhsmitRe uml Kyl e
en C, - Oso Udi4-Thiasliagol-2 gdngrhid hezzust@lien.Ci o substltue groupe al cenyI e en

CAT %%ﬁﬁm%m% e e

RB repr GSemagle)(sg%mqan, mhukljﬁ ﬂemﬁmdﬁ‘zs deﬁn’ertgstonmn uakomgamalvéwlm 2314-C-C4

o Sofon To R R A Sk Lol S e ™ ¢

d' hydr ogeneunedineerbi rﬂﬁH’g ﬁﬁiﬂ&l (1) Rer@isfelidASworl RTUAd Alz

R2 pri s1enseﬁbVQ§falnre|pm€sH§m I ibdiRS12-cyaplamB3dagt unfRBt, rdaP mes ¢ Prenyimern
ide| ana

at OnB d’ ﬁycﬂ’ s ruohgg ?‘gﬁlla %PESBeH Ile&r Orlé unter l\}éévlerau eu%r G o,

un groupe a| }éﬁ ,een : sub§t| rou nyl e en 2 °0

groupe al cenyo. Nemhreﬁ:aacﬁtmspwb&;mmﬁLeusség'eemmmuup&fnuﬁylse ou un groupe ph6ny| e
substitub et R5 represente un atons d' hydrogene ou -S-R6 ou R5 reprb6sente

un grouﬁ‘e al kyle en G -C4, _un groups cyanoal kyle en Cl-C4 ClJ un group.
pyr dy| al ky | Revenficelione pour es Fratp coirpestnts: BE, G, OFs Ry SRuIEHLE Ml SBies i ne a | a

proéventi on oy, Fibbsedd dntivir@IeVifo distind & rtshéass sblilied!d8 fnamPflres mised en G Prdds
fornul e, f| )déwssnnﬂéalwevﬁawltwavmmarmtéadamdm@(mtols@dd:{brmnleﬂr 6sente un at ons
d' hydrogene et R2 repr6sente -CN ou bien R et se conhi nent pour former
=C(NH2) (SRB) ou =C(NH2)2, ob Rs re- pre ente ufl broup al kyle en Cl-C4, un
groupe cyanoal kyle en C- C4 ou u upe pyridylalkyle en G -C4 ou un de
ses sel gg phar maceut i quenent acceg abI . Conpose selon | a revendi cation
4, dans | equel RI repr6sente un hydrogene et R2 represen- 65 te
-ON ou un dbn%lwen%llnsbﬁﬁar maceut i uerrenrt“ acce tagéqe%_c&sma_n%EsF;logégwlBl

* C gﬁi’g‘ﬁ n el R et
R2 se cgﬁb etR "szﬁ%%@{ g iouig‘%]ﬁgﬁg selon | a revendication 4,
dans quueIR%pré&paGsﬂmﬁedhy&o@e)ae-ow dRy;.dr ogene et R2 represen- te -CN ou
bien Rl et 3%:5@9% H'bg@gﬁp' R foﬁ%ﬁr sew-m ugspuaeéloé'eggé
defini danssslgods %ﬂgﬁﬁétomgvyﬁﬁ b@i B ngroupe
phar macewt i cjandaligelen\GrCa bu u roupep ety on p ar maceu | que conprenant
comre i ngr ed?-dimcedécantiviral mwtﬂtm@ §@roséserd¢$ qellyles do madinifives nisey nn Aulturg geprocé-

| aquel | e RI ca{f;%‘fffs%ﬁ %‘{ﬁlﬁ lagulie ung AH3tte ptivirale dyn 9opesa de dacmyie @ se'ﬂ\l'adﬂ’el‘ﬁ"en R

et R2 se ¢ aldRid i aﬂ%re: REropNsddoté A Brdup®Gyaffbueei-s)-RH-mta bk i ni dans
| a revessi d%immmnﬂensanbld?amése B#)(NHa;gﬁq aration d' un conpose de formnule

(1)_sel on |ty e é?%‘ﬁt"‘l“ﬁrw fRgene § | represe un_at o
g hydrogen%ﬁf’%ﬁ'ﬂf DS R i, e
10 =C( NBHZs rﬁm)ntouh rdgand uRB-RF 6P e&ﬁ’e&ae:e WA g@igeLEgle @ £ uR Brolge

un grouﬁec’y IaIker en ClC401 un de

ses sels phg %@

fair. r6agiF€1 ﬁfﬁ%ﬁ%ﬁ%’%m g’é"ec uft sﬁ%ﬂ 'Ieﬁ‘yl ation
de forrr%lue m@m%bpmnantluaatiugedwdmbémanmmmbl nie ci H%eﬂzésus et Xloczst un
gr oup i ée%’gm @:%F A g eﬂ&Pmrs a "Y&aﬁﬁs
laquel | e RIgELTA390IEe ﬁé&ﬁﬁ%t oAb o abgg ’F&“e" w0
si gni fi cat |<9£hod Kylel &l G3-0a lou U Groupe pgricgklky oarua BrépaPangn g@ wae
formul e (I )& lgjerfivention wwﬂaeem%ufemssvleeonbl nent our forrrer -C(NH2 SR6) ob

EE" Zn:? un lﬁégi Q.%ZT Ise%’-lié‘c UI%E:& & Sf&) “E?\“ allh'rl% r&tone

d' hydr OgenEQrS.hoRﬂnd sﬁaasmharaa umeneawaptaa(eé a| re reagir un compose
de formie ( _é FPRPES s?%(tiq@w"é'@@" HidaRjeqyel ﬁ?ﬂféﬁeﬁ'e Hl‘ atp'ml# h)fd@smﬁt R2 représen-
t N ou un de se

els pharmaceutiquement accep'
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:'QNHZ) (SRB) ob RB a |la signification definie ci-dessus, avec de |'anmoni ac
pour obtenir un conpos6 de fornule.(l) dans |aquelle RI

d' hydr ogbne et R2 repr6sente -ON et un conpos6 de fornullmlﬁmgmmmtumrl e
Rl et R2 se conbinent pour forner EEQI2RRP® BEt s6parer deux clNMPH- ses
ou encore 9 25 d) faire r6agir un conpose de fornule (I) dans | aquelle

RI r’é=p-r6$ente un atonme d' hydrogene et R2 re- presente -CN, avec une base
or gani que o0& Crmmséseivn Guseveaination 31 dafisledelin etmiabem:nmpo&efbmﬁhm(mﬁeut i -

querent agce{PErERse! qu R1 Qitm atrimeiifpydrogéne et R2 représen-
% }‘dﬁ) ou@sen o’m% %EBQ: ?ﬂ telagug gﬁgﬁgﬂsrl%reyeédl

1,3, 4-t hi QeloRd Bicrate an

cyanansde i Fordwiative W em?a&cﬁliﬂ corripbsd RBIBN 1aFeviitfita-
debenzyl ag ot dang faquelle R‘lfﬁPrés drvgéhaetmmtéshntaa-cN@n bidOR! edm cbrequel on
souret | e 'T;'% deEe (gﬁgﬁ? “ﬁ n‘n‘ % ;ﬁ Refpatonis ant 2R% ﬁ n aC| de
de Lew s. représentd’ nb 3t RE n 6&1 gﬁ‘ﬁb nt'p ag;gm

Lewi s ®st =G@BU£NSBP)Lme=CCNI-alamu RA représehte ue gdupadikyle ras CPCL run lgR% aroglkyle en

cont r act afff-$4 ouun arquge pyrigylatiyle pn CpLoewwieiesnes sals Rharmagegtioyéreentacckptables, 6e pro-

consi;

pr ot eger bt $3 4% ]
Consi St ant gutas mﬂéﬁ:fe DA Mo S WS i St e RS et % de

formul'd (I )dan gueﬂe R! et R2 se combinent pour former -C(NHz)(SRs) ol R6 ala slgmﬁcatlon 11éfime ci-des-( 1)

L~~~t 45 Eanus) I 0 RINdr gdane, sl
r epr esent e GINHGSRIDE: wkxga?'ﬂpéiz o E&‘ﬁi%&ﬂ&ua%‘%ﬁe i doxy %f f%’&pﬁ#’dn‘ﬁ"ﬁnse”b' e
representerwsé:d@@mme(ﬂdw laq@lRByréNdRﬂd n edtﬁ}ogésm B @présente CCI b

RER A ML

C2- G 0, un dgfapoge (l)ahnselaqphlle Roat F@%e ed:ﬁbmhttpsﬁrlfam& cmnzﬁm n@bl un
group., phé

o5 ,-_ titue Ir IE)resente un atonme d' dro ene ou-S—Rs obi
RB T epr esendigeen M Irglu ggnmgue:l ??g ourg't Air un e - 04 ou
un group. myémedtﬁcéhlp pe.e en N Vi 6%9 ine &
pr ot 6ger | g% nﬂsmqnoeusla dér%g?f;m‘f es 3&-% S a)mué ted qlgacé?é eorﬁhmeﬂoﬁﬁnre de

onsi sg anf ¥ iadi ne ozyldibe d' un co 056 de
forrmi%g (ép)fa. { sé o f catdar(')sn oy spHet's éTﬂTaé"afa'e%}‘g'ﬁrdégeéma un
atone d' hydzmmésaon |R&v¢rﬂpam6|sanaaas umegraame LewisisiPle GhlorurE g adminiddi R3 ou bi en
-C(Rs) (NHR3S) ou R9 et Rs' repr6sentent un atome d' hydrogene ou - COOR4; 60
R4 r epg 6sBaYeRdicationsrnouries Ethtk pondractant€®T, ES,6R un group. al kyle en Cl-C o

subst |t u6, 1%&@%@& Wielsﬁegr}ro%e&@ceﬂmlﬁa&rfat{%ﬁére mcleerpt/eln %ultglgtcelggaoe-o

subst i t uGdé darsisthirt HbuteIB Bilire @nedbanits agfividAid&u
represente un atone d' hydrogene ou -S-R6 ob R represente un groupe al kyl e

en CO4&4, un groupe cyanoal kyl e ep COLe4 Cu ¢B)groupe pynidylal kyle en
CO-C4. 3. Procd6 pour |a prepar sn d un conpose de fornule (1) selon la '

revendi cation 1, dans |aquelle @ \~8pr 6sente un atone d' hydrogene et R2
représente -ON ou bien RI et qu e__gonbi nent pour former 19 EP 0 229. ;
501 Bis danslaquelle : 1111111 1i =C(NH2) (SRG ou =C(NH2)2, oui R6 :
r epr 6sent mémtﬂﬂm nte On groupe pRncoucCo-S)-N-Rs; @n  CO- C4 ou un
groupe pyms. ﬁgﬁﬁﬁp 9"@1-80“*%“&&(%5 UNHBY QU phar nmaceut i quenent

accept ab|l$8repr5@nt9h@ato leg¥ne bslgttirea: a) faire rbagir la

1, 3, 450 hi Rideésehte 2na grbtt;hlalkylel BI€Cr—Ciu, 20 gwnp@gqmtenMokyMé QR gdGpelaftaiiel ed RSX,

oui R6 a ggic‘!-"“ groungialepnyieie S-iCosubstites, up Uowphﬁeﬂ%wﬂstoupem@wleawswm% qui se
sépar e PQifinod ﬁf}zﬂ‘ %% agxy‘”ﬁef‘m U gioupe  aliye &0 CeCRYN gPuRy se

conbi nent  p.RideédednbRE! nrﬁfc s da maiiRirds! ek b BunGf dophdRs-Cl -

dessu ouféisprsistanda diovter & law&ge unemua@térqnwse den Mlde fcfrhyle (fjcsaien laaq;uﬂdu le R1 !
et R2 se %Wgselaiiﬁx oD ibhe oS METLLEEN R0 S8 gﬁg)m n
defini e aiendEEBNNHRIQMEC UN ag o p%ﬂ’rpe SH& T4 T

R2 et R¥ représentent un atome d' hydrogéne ou —COOR4
60 R4 représente un groupe alkyle en C+-Co, un groupe alkyle en Ci~Cio substntué un groupe alcényle en i
C2—C1o, un groupe alcényle en C2—Cio substitué, un groupe phényle ou un groupe phényle substitué; et g
RS représente un atome d'hydrogéne ou —S-R6 o RS représente un groupe alkyle en C+—Cy4, un groupe
cyanoalkyle en C+—C4 ou un groupe pyndylalkyle en C1—Ca.
3. Procédé pour la préparation d'un composé de formule (I) selon la revendication 1, dans laquelle R
65 représente un atome dhydrogéne et R2 représente —CN ou bien R! et R2 se oombment pour former
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10. conpos6 de fornule (1) dans laquelle RF represe%
d' hydrogene et R2 repr6sente -CN,ou en- core C) faire reagir un conpos
fornmule (1) dans laquelle RM'et R2 so conbi nent pour fo
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10. Procédé selon la revendication 9, dans lequel {'acide de Lewis est le chlorure d’aluminium.
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