"X%AWFWTES AND THEI R THERAPEUTIC USE The present I nvention relates t
xant hat e -conpounds,, some of which are new, ‘and to their therapeutldghs -llli
“hbny ‘xant hat es ;are known, but it has been found that 5 certain xanthates .
exhi bit beneficial anti-mcrobial and anti-viral effects as well as \

-activities influencing cell grow h. Cbnpounds of the invention, for

t herapeutic use, have the formula 10 [errflmherein R is benzyl furyl,
- pyri dyl, quinuclidinyl, C6 20 al kyl optlonally substituted by hydroxy,
-1[e(;]_15 ~al koxy or han-en cl.o: Looptional Ly substituted by
“hydroxy, [err] al koxy, CIlZ A AR S SR HBR0- . Of

polyval ent’ .net al arherpieﬁenﬂlhmdemt&mmopqlatéert@ fﬁnthakqlcompoumﬂsly

substituted by, Y, o, emay be .
hexyl, heptyl, gég ﬁf ﬁ%%%ﬁ §£§c§ w'ag%gcy€ t@%%ﬁg@?? £§@§% tetradecyl
and. pent adecy| Many santhghes ﬂﬁﬁdanMnnvP¥¥p+% %ﬁ%ﬁ%ﬂeﬁoﬁﬂ?n hrkferably
.n-hexyl, n-gecybrtR1HOf8AYhakls nei:ﬁiwaesahefiéiiﬁ sﬂeioniaybbm &6d

cyclopentyl cycl ohex ept cl opon C cIo cyI
cycl oundecyl g?EFoﬂbxaaeﬁ%%ecgﬁc?%tV?ﬁ%c?? a%§%¥6?¥$ ggPXB?lng 8ff
cyclopentadecybroﬁahpreferably cycl ohexyl or cyclododecyl bi - and
Tricyclic groups 9E8H: ?8 R&Q S%hﬁhénfﬁvéﬁ i kﬁ'faf”tﬂé¥a§€?£i8 k8¢ have

chl orine, brom ne Or foiae i ne an romne are pre erre al ogen
substituents. Rhelgopmﬁiérably furyl, pyridyl, qurnuclldlnyl [err] al kyl
optlonallylgubstltuted by hydroxy, [err] :

| Rl-O-CS-S—RZ

'wherein Rl is benzyl, furyl, pyridyl, quinuclidinyl,
6 20 ‘alkyl optionally substituted by hydroxy, 01_4
15 alkoxy or halogen, or C3 20 cycloalkyl optionally
substituted by hydroxy, C1 4 alkoxy, 1 4.alkyl or' :
halogen, and _ :
R2 is a mono-, or polyvalent metal atom, 2,3-

B dihydroxypropyl, (C1 4 m—hydroxyalkoxy)methyl, or-ci's _"”'
20

alkyl optionally substituted by hydroxy, 1= 4 alkoxy,
amino or halogen. - -
_ 6 20 ‘alkyl may be hexyl heptyl, octyl, nonyl,
zdecyl, undecyl, dodecyl, tridecyl, tetradecyl and
- pentadecyl, in straight, mono- or multiple-branch form,
'25 preferably n—hexyl, n-decyl, n-dodecyl or n—tetradecyl.ei

_ C3 20 cycloalkyl may be cyclopentyl, cyclohexyl,
T _ ' cycloheptyl, cyclo— - : : _

' octyl, cyclononyl, cyclodecyl, cycloundecyl, cyclodo-'

decyl, . cyclotridecyl, cyclotetradecyl or cyclopentadecyl, _

preferably cyclohexyl or cyclododecyl. bi--and tricycliC',

groups groups. are also included..m L C o "

Halogen may be fluorine, chlorine, bromine or 1odine."f
Chlorine and bromine are preferred halogen substituents.' -

30

R R1 is preferably furyl,. pyridyl, quinuclidinyl,
35 cll_zo_alkyl optiohally substituted bg hydroxy, C 1-4



.~ -2-_alkkoxy or hal ogen,. or [err] cycloal kyl optionally substituted by

g.?h:c-Oxy,Z[err]'alkyl,'[err] al koxy or halogen. Mre preferably, R is
. gr nyl ., trlcyclodecyl (preferred exanpl es of which are adamantyl and .

ycl o- [err].decyl) or cyclododecyl [err] may be a netal atom whi-ch

_ creferably 2 nonovalent. R - is nost preferably an-al kali netal such-as
“sodi um or- potassium Particul ar exanples OE preferred conpounds of the 10-

~nvention, for therapeutiec use, are al'kali “metal benzyl - xant hates, e.g. o

.~ sodi um benzyl xant hat e,- al kal i netal cyclohexylxanthates e. g. SOdIUﬁT- _]t;é -
“cycl.ohexyl xant yi ohe S c
”cgclohexgl xa%?&gxgag% ﬁ%ﬁo@L cﬁy@ 8%&%%3%#& O &é%?ion have the e

formula 3 - subsgifstef hﬂéhgﬁﬁ°ﬁ§hr 1La #Béwn?h,4tF#8V€WbG€byl or";

. tycl ododecyl aad18gehs aMGQQOPrQEe&abayalaﬂt1@eha&ba&9@u Rtﬁﬁ&g@raaeaym

-nor bor nyl , adaga % trlc& 1 a 1 i

[err]decyl PEe 854 § xampl e °§rgPéF§bFfe A épﬁgﬁy népgi rﬁf@?@f%ed

“novel conpdﬁndiSog ghé 06&bwdh are cyicladodeetydl. cyclododecylxanthates f
e.g. sodiumcyclo e ant | aly a5 t hates, e g

25 pota55|un1adan§nt§ Qan?hgtggkgﬂk%kbﬁ hhT h 15 g E%bﬁ@” T .

b|cyclo[err]heEP?PYaﬁ?ﬁ§besR eig. mp@ﬁa@@ﬁéﬁrzbéadén Bﬂ&@éﬂoszaZ such ..;__ 

"_'4]heptylxanthagesoaadmabkabbtaggqhmﬁ(9) trlcyclo[5 2.1

02" 6] decyl xant hat t t decyl xant hat e. .,
02 ol decy ! xant et e ek BY. 23R 2 chcherclal erpkdccy Xa%Mff ihods, "

" ei'ther by l%actnngnamoabcdbul&herabeuhdcfuseularE a@kﬁﬂﬂnmhtaarbemzyl-"n-

7 (disutphide. oryBehgees!,"d.81 26908 bahzti%ahehaNed 1kl hkftagar PON

cyclohexylxanthates, e.g. sodium- cyclohexylxanthate, and
_ 1 6 alkyl. cyclohexylxanthates, e. g. methyl cyclohexyl-
- xanthate. o : - o :
o 15 _ Novel compounds of the 1nvent10n have the formula
~-¥R3-o-cs—s—34.
wherein'R3 is" norbornyl, trlcyclodecyl or. cyclododecyl
and R4 is a mono- or polyvalent metal atom.
_ R3 1s preferably norbornyl, adamantyl trlcyclo-
20 [5.2. 1. 0 6 ]decyl or cyclododecyl R4 lS preferably an ._
| alkali metal - L o
Preferred novel compounds of the 1nvent10n are alka11 v
d'metal cyclododecylxanthates, e. g._sodlum cyclododecyl- ' d_ -
xanthate, alkali metal adamantylxanthates, e.g. 7ﬂ5fiﬂd??
' 2533pota551um adamantylxanthate, alkali metal 2-endo-."j' d_"._ |
L “bicyclo{2.2. 11'4]hepty1xanthates, e.g. pota551um 2-endo—7f :f 8
b1cyc10[2 2, 11' ]heptylxanthate, and alka11 metal- ) :id .
8(9) -tricyclo{5.2. 1,026 ]decylxanthates, e.g. pota551um';rf”d1dfi
8(9) -tricyclo(5.2.1. 02' ldecylxanthate. | . A
'-30r;j . - Compounds’ ‘of the. 1nventlon may be prepared by o
-"7_genera11y known methods, elther by reacting an alcoholate:LVE;-f
_of the formula Rl—O-M with carbon dlsulphlde, or by L
reactlng an alcohol of the formula Rl-OH w;th carbon



V

[ [ [ i, wherein Ris as defingd
*.3- hide in the presence of a strong alkali, :
aﬁovgl§glg'las forR 'gnd.M is an al kali netal . h guc? prfceffe?ng{xg
=.CO nds .of the given 2 . * 4 formula in whic or .
'VSgFF?EUPar case o? the 5 novel conpounds) is an alkali netal. Such al

metal xanthates may be converted to other conpounds of the given formul ae

by reaction with a suitable al kylati ng agent. Conpounds. of the invention:

Car i ties, and may . -
.Characterised by 10 val uabl e pharnmacodynani c proper o
'??hzfgpgrg'bé succesgful applied in human- and veterinary: ned|C|ne

" m¢erobi al

ds are anti -
- Particular .t hergpel Ao JELos f.Qr the co oun - whhredmlaﬁ
—‘especially anti-Vi r;:i g‘ ﬂ% e Pfe aastiropgr & eddge

: hémpes | aenZorand,t uRaUl (' ﬁeg R CHE:
“conpri ses, forléxéﬁpﬂ@flﬂad . @f t file it
has-been foundmeltall .t h@ueRTRRIYIAS 6N A egflgg@gﬁg&?ﬁvgrpm%§eﬁgv§ggngf _

be u
e s
conpounds h%venpebitcmmbpude)tQEIﬁhthlkzﬂﬁ Mbtﬂgtatsﬁﬁe ﬁ#?ﬂeFE%tlng -

- conpounds of tggnhﬂgggglﬂn have been denonstrate

Of Vvirus inhibition in an-?nRFoFPP8RTEREoE] Pﬁhaﬁuéomnhubd8|oﬁ thet) and- by

used:
r eddévennfnemndde byheedbtibnl Wovhng ¥aidshBe' 211051 UEE o US |
Tgf|ﬁgﬁggeAz Ygéefthe virus, Herpes virus and Tumour virus o? %ﬁe Ty 30
dype. In the plaqu |nh|b|t|on test, tissues cultures of influenza an

vaccine viruses (¢ ?%R°WP%?o%fa%b%)lpuﬁatnémueneacmmmm&eyrigaalbyplthel|aI

ues’ form

h
cell's) andlmermkuaﬂlalph@ﬁﬁaé ndl nfETY, %ﬂi 8, Aa !l eCtl‘f%g%F Sugl?%ﬁce_-

" manner that cl q%ﬁﬁ#iﬁﬁ daman andcbeterlnary med1c1ne.

“i's then applle as a
o artlcular therapeutlc uses for the compounds are anti-

microbial, especlally anti-viral, and antl-tumour. The
anti-viral range of action comprlses, for example,
15  herpes, ‘influenza and tumour viruses, whlle 1t has been-
~ found that the compounds can 1nf1uence the growth of
tumour cells. . In partlcular, the compounds may be used
_as effective preventlves of 1nfluenza and: herpetlc
'affectlons of the skln and mucous membrane. The
20 compounds have relatlvely low tox1c1ty. _
The virustatic propertles of compounds of the
inventlon have been demonstrated by the in v1tro testlng
. of virus 1nh1b1tlon in an 1nh1b1tlon areola (plaque _
- | lnhlbltlon test) and by the plaque reductlon method, Theh_”
25 follow1ng virus strains were used: Influenza A2, Vaccine

T v1rus, Herpes virus and Tumour virus of the SV 40 type.
c In the Plaque 1nh1b1tlon test, tlssues cultures of
= - ._.pilnfluenza and vaccine viruses.- (chick. flbroblasts), o

paralnfluenza (monkey renal epithelial cells): and herpes ”
- 30 viruses (human amnion cells) are. 1nfected in such a
-~ manner that closely packed but 1nd1v1dual plaques form..
' The test substance is then applled as a 1% (200 ug 10.02
ml) solutlon, and the dlameter of the. 1nh1b1tlon areola
(IA) is determined. The results are given in Table 1, _
- 35 where 0 1nd1cates no IA, whlle +, ++ and +++ respect1ve1y _
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- hexyl xant hat e
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Vi rus _
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Virus
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-

+++ at.e Sodlun1cyclo-__;,;;g,

- +++Sodi um benzyl -
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and vefi good (IA >30 mﬁf v1rustat1c+§fo§an?%§F

TRABEE Bydr ochl or-.
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témpehague redUCIhQMuéﬁEh
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_ In the plaque ‘reduction test, the test: substance 1s_g;'7;”'“.
'applled as a solutlon (20 ng/ml), and 1nfectlon w1th the'
- partlcular v1rus and 1ncubatlon, ‘the number of plaques '

+++

Oide

the tevacauhétance |snér agplled

~and i nfgetison with thevpaﬁglcular V|vusuand
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*10 results are given in Table 2. -5- TABLE 2 Conpound

Ptaque reduction (% Sodlun1cyc|ododecy|xanthate 100
’Sodlunldodecylxanthate : : -+ 100 Sodlun1cyclohexylxanth
100- St.andard ant noadamant ane hydrochlorlde -
10 Investlgatlons in vitro, by plaque. reduction tests on various virus’
‘strains, showed growth inhibition. at concergrations ranging from1l to 100

‘uglkm o 5 A pharnmaceutical conposition according to the i nvention :
~ cogprises a conpound of the invention in association with a phy3|olog|cally-:
accept abl e éxci ptr®BLE 2n general, the .diluent or carrier, “i.e. excipient,

ay ‘be a solldérgra Jﬁl E or.a I|qU|d Bl and carriers S a‘i%%é{‘ier'{fg‘g&]g?;

« sone applicati ons. e conposition can take the form' L ‘
capsules liquid solutions, enul'sions or suspensions, or other dosage forms.--
‘which are particularly useful for oral adm nistration. Liquid or .

sem -liquid 15 g(baggﬂt@}{md@@e@yﬂ&yﬁ%{@r oral -use. Sucl'm'ao medi um can
be, -or contain a solv such as, water The only basic limtations of a

1 quird” di | uent Sodiwnndedédylxdytivae pal atability. -~The conpogsitions can -
g ake the form of the selected xanthate adm xed with solid diluents and/or

20 tablettlngaﬁbdnumﬂcyolmﬁexy&xamth&tafch corn starch, fdoto starch,
lactose, saccharose, gelatln talc, stearic acid, magnesi'um Stearate,
.carboxynethylceﬂtiﬂdﬁ%ﬂ §m#npédﬂmanﬁa§ﬁun acacia or tragacanth, chicle and

agar agar. - Whewdrrehkexide orm the conposition may be a 25105ter| le or

_hon- sterlle solutlon suspensi on, dlsperS|on

Investlgatlons, 1n vitro, by plaque reductlon tests

on various virus strslns, showed growth inhibition at

- concentrations ranging from 1 to 100 ug/ml. |

5 A pharmaceutical composition according to'the
“invention comprises a compound of the invention in
.association with a phy51ologlcally acceptable exc1p1ent..
In general, the dlluent or carrler, i.e. exc1p1ent, may
be a solld material or a liquid. Bland_carriers_are
hlq_preferred for some applications. ' )

The composition can take the form of tablets,
powders, capsules, 11qu1d solutions, emulslons or
suspensions, or other dosage forms which are partlcularly
useful for oral admlnlstratlon. L1qu1d or seml-llquld

'15 dlluents may be employed for oral use. .Such a medlum_can
be, or contain a solvent. such as, water. The only basic
limitations of a liquid diluent are compatlblllty and
palatablllty. The comp051tlons can take the form of the :

- selected xanthate edmixed with solid. ailuents and/or

20 tabletting adjuvants such as rice starch, corn starch,
potato starch, lactose, saccharose, gelatln, talc,
'stearlc ac1d, magne51um stearate, carboxymethylcellulose,
gums such as gum acacia or tragacanth, ch1cle and . agar
agar. When in liquid form, the composition may be a -

25 sterile or non-sterile solutlon, suspension, dlsper51on
or ellxlr, as is well known in the art.



elixir, as is well knownin the art. . -6- For topical application, the ¥
Qosition may be in, for exanple, solwution, |otion, ointnent, salve of
ture form - For parenteral, subcutaneous, intra: venous, intranuscular.
i ntraperitoneal admnistration, 5 the carrier is-a sterile liquid such
aS water or oil, the oils being of veget abl e, animal or synthetic origin.
~d ucose solutlons are usual ly used for |nréctable solutions. ‘In general,
‘the injectable solutions contain 0.5 to 25% by melght of the active SN
conpound. 10 For oral: adm ni strati,on, % or th reatment Qf - e
. pneunoni as, the coFE¥stEPdFalapP P§é°F519§po§P oF°§FP§ﬁ%F8PnFaV0 e i, = o
' adn1n|strat|onfb& b&em@ﬂena%dlutﬂ@ngn1otBeaL pinteenftqgr salale admi ni stration
are tablets, psules ers o us elyipg s, Such .
- 15 conp03|t|o Hﬁﬁd cgﬁE ﬁ°§ %?%535 E%Q?hgﬁéeggglvenﬁgﬁbound For
anti-viral usevembasdaumyr@m@@galar pﬂela¢¢ﬁ@9ré6ﬁw6@4da@@ﬂ&é%&ﬁ%ﬁ%Q@Uered
to adults dyripget g £GWSE g0y %QQIQU§QQ§%uHEysQ%h5a%owﬂ@@rm%rp%hlqakhe For.

.oral 20 admnistratiaon, . a unit os%gb %@é y containsg 10 t.,0.,100,
preferably abo@ilsobeigdorLsMegatahlzot i “\"SrgPé'dl symthetis qrigim-er 4

adni ni strat i on GlRAcEER 9l vtdlos are aswaillylosed e linjeetatiles 0.05 to 5, |,

f bl bout f.th 5
eanpl oo 111 usBPIEE YBR-coffbaRRE o+ 54 AUDeEap e paehehe drediio

Exanpl e 1: So@l &ntwﬂsédmmlmnfatt@el s tdvieo osmmr»&of cycl ododecanol v
~.is heated §g 100 CpZ 231 %d}lé_mard{flo}pdlé{@ | Fdded tregﬁ@ﬁ@mzer at ur e

of the nlxture bei hg mai ntai n
pneumonlas, the composltlons may be in vapour or spray

form, for admlnlstratlon in the oronasal reglon. Best
‘suited for oral admlnlstratlon are tablets, capsules,-
powders, solutlons, suspenSLOns and elixirs, Such
15 comp051t10ns should contaln at 1east 2% w/w of the active
-compound. ' _ L
' For ant1-v1ra1 use, the daily dosage of the actlve
oompound to be admlnlstered to adults durlng the course
of the disease may be 5 to 100 mg per day.; For oral
20 admlnlstratlon, a unlt dosage generally contalns 10 to'
100, preferably about 50, mg of selected active
ingredient. For parenteral admlnlstratlon in sterile
solution, a unit dose usually contains 0.05 to 5,
preferably about 2 5, mg of the active 1ngred1ent.
25 The follow1ng Examples illustrate how compounds of _ _
the 1nventlon may be prepared. S __tlrf; .



i |

Mat [err] for 1 hour. The product is poured into a porcel ain dish, pulver-
iZzed after’ cooling,. the powder being susperided in ether- (400 m), 9 g (o.12

%ol ) of -carbon .di sul fide being added dr by drop Af t er thfe ad(él ti 33 gf
200 m of wate t he aqueous pha j Z?ara and 20 g of NaC adde _
‘The preci pi tatwﬁ—ﬁ% ?85‘% ?ﬁ%@gf I’ﬁaf A% ce from al cohol (120 m).

- Yield: 17 g (56% of the theoretical value) Mp: = 218 - [err]

_giij;gpas' tion FdogﬁEgé %ng{‘? &?Skg%ﬁglo%'éaaﬁoeidﬁ l’gg%@dto 1002!.'1 3()??913(10%1 §"é)|]ré
manner, the coef 699wmm$ga¢¢ﬁth55| urhes enpera tpradfc dbe lnylxenpé deiing nponaa;'enedm '

.instead of sodjugp, Q‘W'% ﬁk—#”ﬁg@&&\?‘?" 5 gﬂlh}éﬁt tﬁ) Eof(c%'lg &T%)s:} epu'lve_rl-_'

- sodiumis added to 108 % | troz
mxture i s heated eﬁtqreﬁpqﬂ fng» dhe,pgwder phmnedsusmeed%ﬂ p}oretahem 4ep 80), and

~allowed to 0009 belzss'am)sa* lchEHqu%ﬁ]fﬁleSHéﬂ@WGG&bd rarsbhsi dF4P0 ATLdr the

.15.2 g (0.2 nol Q car ulpde I s added drop he m xture

heat ed -under 12 2 o7 MRder e s BH“%QHSUP ?J?F |‘§ %ﬁﬂad'ﬂéﬁfjt andcn g Of
the precipit atrﬁcbeadtﬂedf i th@r@dcapnﬁta\a@sheehwé#edetaherrea‘yetﬂ1ué@ Ehic8%Pkonl
Jdhe theoreti cal val u )12 ). >[err] deconposi tion El ementary-anal ysis
“cal cul at ed 15hhet @1z, he " 43. 05 (CBH7Na OS2 x

- H20) H ' 402 4318 - - 28.57 26.78  In the
~«Sanme manner, t Ores a oduced by - enpl oyi ng
pot assi um i nstﬁgé&of 1208 {FH#E];% %ﬁ%‘s‘%@ééi u‘}r?ﬁgg | ohexyl xanthate 3.6 g

(o 16 nol) of M§6d| uméi§ aﬁ@aeﬁﬁndo‘g‘?tf‘an (1 mol) of cycl ohexanol

E'I ementary analysis

calculated " found

c  55.32 54.42
H - 8.16 '8.08
S . 22.69- = 21.%

. -In the same manner, the corfesp‘onding pdt-ass:‘:_uin 'sa]_.t-_is.'
produced by employing potassium instead of sodium.

Example 2: 'Sod"ium benzyl xanthate

4.6 g (0.2 mol) of sodium is added to 108 9 (1 mol) of benzyl alcohol under -
" ‘nitrogen . The mixture is heated to 160°C for 2 hours, poured into a porcelai

dish, and allowed to cool. The semi-solid product is suspended in ether

(400 m1), 15.2 g (0.2 mo1) of carbon disulfide is added dropwise, and the

mixture heated under reflux for 1 hour.The reaction solution is allowed

to coo]. the prec1pitate being flltered and washed w1th ether.

" Yield: 16 g (39% of the theoretical va‘lue)

Mp: >18°decomp051 t1on

: E'lementaJ analysis - N
‘calculated found _ _ :
c | 42.86 43.05 ' (C8H7_Na 0s, x HZO)_ R
H 4.02 4.31 ' '
S 28.57 26.78.




T\trogen, and heated under reflux&until conpl ete reaction of the

. und

'_sp_d ‘las taken place. The reaction ‘'sotutiion is poured into a procélain )
- dish/a pul veam m esa‘atr@é ohe Ry . tHEecoeveepondinds potdest ivin eddpE {400 - °

m). dheatedt for%]éSmn Af ter .cool.in %le‘%ﬁ%f 17 nmol) of " o

carbon di sulflpEé’ OViRI RPERPSIRE A8%; Lﬁ(ﬂ‘;“fﬂ‘ of wat er,

the agueous phase is separated,. and 40 g of NaCl- added. The preci p| tate is-

~filtered, vvasigeg{“#etb etga,@riu,ﬁlr}'(}cqlah%] )’bﬁﬂﬂite 25 g (75% of the theoretical-

~ val ue) ‘Mo conposi-tion El ement ary anal ysis ‘cal cul'ated. - found 'Sd

042,42 42,21 H 5.55 : 5.52 S~ - 32:32 0 31.87 .

~In Ithe sanme . {YBHB (ot.hetmwgr@smadummplaa@ets&lturuaalnn (B rw‘lf)duﬁe@cbyhexanol

- enpl oyi ng potassi um.i nst ea n sane, Jranner, stakbtirn

o Rexanor, PEhERer ASLRRAR ny L SRR LR e ot e Tt ERGRTeE Rk SAataEn e he

- preﬁalr ed anﬂ sodiwh - hasbakantp\as'.ewThesh-ahchaagsnlatmﬁx&s@omréd ol @ Ie]am o
met hyl xant ha CWel o v

©in 50 m of d?j?%h% aﬁgt ﬁ%ﬂgep d han ch’gll%% eﬁuxp&% ig”&#}g&fdéds_}g éﬁfé') gfoo m])

et hyl . iodi dend deatedicier reflux for oalinngiftenccoaddogi ob2.-8obuta.dd wel) of = - -

~evaporated by cusidiog dmmaéyue aged afdrirabmeéswt&ewaa’am%w Poo(P/eT). =

- the ether phase g sep arate ed wth sodiumsulfate ﬂf)url
e

with active cHatRm/ & e@(ﬂﬁ'?ﬁ'@ﬁ é’&ﬁﬁh 1Sa|’-iGP%‘\‘/%F;?6rsa§'é4:I 49 ghof AaChiafdsd. a rot ary

evaporator. Yigl dpéecgpﬂta(t@% Q‘flﬂ:@reedt h%ﬁ&ﬁéd Qﬁ"thvé’ﬂﬂé?) arﬁ Qﬁ‘?@& ary anal ysis = =
cal cul ated found 28 .

: 'Exarrple 5:- Potassi-um adanmantyl xant hate _ : : S
Yield: 25 g (75% of the theoretical value) D R

Mp: - >2°°decomp051t1on

El emen!:arl analysis

'_ca1¢u1ated. found

c 4242 - 42.21
'H " 5.55 - 5.52
s 32.32 31.87

In the same manner, the correspondlng potass:l.um salt is
produced by employlng pota551um instead of sodium. -

In the same manner, start:.ng £from n—hexanol, the correspond:.ng
sodium and potassium n-hexyl xanthates are prepared and found
to be act:.ve v1rustat1c agents. '

Example 4: Cyclohexyl methy‘l xanthate

®

3 g (0.015 mol) of sodium cyclohexyl xanthate is dissolVed in 50 ml of

" dried methanol and heated to reflux.with.lo.7 g (b,p75_mol) of methyl- -
iodide for 1 hour. . After cooling, the. réactiOn sblutidn is EVaporated:f.-f
by using a rotary evaporator, dissolved in ether/water (50/50), the .
ether phase being separated and dried with sod1um sulfate, purified w1th
active carbon/bleaching earth, and: evaporated with the a1d of a"rotary
evaporator. : _ ' -
Yield: 2 g (70% of the theoret1ca1 va1ue)

Elementary analysis

-ca1culated' found _
S 50.52 S0.47
K. 7.3 7.28



.Ni tr'/gén is introducedinto t he sol uti on and 2 g of pot assi um (0. 05 nol )
.added.”The solution is heated under reflux for 1o hours. After cooli ng_,_

*15.2.9 (0.1 nol ) of adamant andl is di .ssolved in dried t et rahydr of ur ane,

"product is suspended in 200 M of ether and heated to reflux for 15

mnutes. 3.8 g (0.05 nol) of carbon disugfide is added, and the sol ution |s

-heat ed again for 45 m nut es under reflux? After cooling, 200 m of water is

ol 5 "o e YRR SgBP L Sk sehed, Db AT o bt Fendha o perys 3

i, T gy S e 1

>30°/ecorrp05| tion El enentary anal ysi.s calculated - found C 49. 60

. 49.82 H 15.58% (o 1 mo1) 5f'\’_ﬁia§antanolzﬂs Qﬁsso'lved 1n2§r1‘5Q {:é‘trta'i'@dﬁ?fﬁ?'ane;

nmanner, the cor.respond salt roduyced sodi

i nst ead- of pot"d§§‘?5{)ﬁ‘r‘| ﬁ}ﬁwa . 1R 5§‘§| ‘e’i‘lcﬁﬂdg?c?cﬂfopf’ﬁsrsjwﬁe 6 mol)

xant hat e 340 ds(addudt. 3hmb)uﬂforﬁﬂdq16&(tébama@9|réﬁuﬁﬁfére(io[%dr]s U,'A‘Fit?éx'{ coohng,
Lfﬁf'l I

conpl ete di ssdbupinutest 3.8egntd.ab helk) biikearbphadisul Bidhs ciguadddd, ardcidrs

a

¥,

- gnor- borneol g &%1%‘1' ké%a‘ig& Igét?ﬁ £ 95! %tﬁgsdnqlg? 'gé’hﬁ'gf ﬂeﬁrr 8{)oqlhing, | __

-vacuum for a 5 I me, an sol ved Tn _
hydr of urane. @pemlce8l vatgr 31 addedo Thenaqueous phaisbois diepatdteaty 25 dg 950KacId |

in 150 nl of adgdl,ubfd qg},geprec,bstﬁgieql t&elghi s al cohol ate drop by drop.
The reaction mixture is stirred for Lour at [err] The xant hat e’ separating.

already In the course of the reactlon as ‘a pale yell ow preC|p|tate S

- precipitated YoeRri:l arge(maerﬁheby,lhémtagﬂ tvaPepf 1 1 of dry ether. The
~precipitate Iﬁ suct#gndlltered and thoroughly rinsed with ether on the .-
Pappa

~suction filte _
al coholic solution by forning fine, pale yel | ow needl es. i eld: 95.g (83%

: .Q'f the theoreki&@ndﬂ%%]xsis

decomposTheoncant hate crystallizes fromconcentrated

ca] cul ated fdund

€ - 49.60 ©  49.82
H - 5.63 = 5.6
S 2405 2350

" In the same manner, the corresponding sodium salt is produced
- by employ:.ng sod:.um a.nstead of potass:.um. '

Ex,amg]e 6: Potassium Z-endo-bicycl-o'[2._2'.11’4_] -heptyl xanthate

340 g (about 3 mo1) of endo-norborneol is me]ted'(lﬁooé) under nitrogen
'atmosphere and reacted in portions with a total of 19.55 g (o.S'mOI)-

- of crust-free potassfum}.The temperature is maintained at 150° unti]-tomplete
.dissolution of the metdl_has.taken place. Subsequently, excess nor- ’
borneol is distilled off, the colorless residue dried under high
vacuum for a short time, and dissolved in 500 ml of absolute tetra- -
-hydrofurane. With cooling, 31 ml (0.5 mol) of carbon disulfide -
dissolved in 150 ml of absolute ethgr-- is added o this alcoholate
drog by drop. - The reaction mixture is stirred for 1 hour at 40°C. .
The xanthate separating already in_thé_course of the reaction as a
pale yellow precipitate is precipitated to a large extent'by:the_ o
addition of 1 1 of dry ether. The precipitate is Suctidn filtered

- and thoroughly rinsed with ether on the suction_fflter apparatus. |



Nb;f;h_256 - [err]deconp05|t|on Elenentary anal ySis calculated found C ¥
AN 42.40 H 4.90 - 4.92 S .28.32 - -7 27.90
ane’ manner, the'correspondlng sodiumsalt is produced by enploying
.nst ead of potaSS|un1 Exampl e 7: PotaSS|un18(9) tricyclo [err] decyl
: at e 457 ‘g (about 3 nol) . of trlcyclo{err]decanol 8(9) (TCD al cohol A, -
~_isomer m-xture-distributed by Hoechst AGy is reacted under protectlve gas

 _atnDsphere (nitrogen) inportions with a total of 19.55

crust-free potThgs¥ankhate PF"sYtSFiH‘ﬁgsaf"‘{"bFP']‘ce"Fﬁét?‘%r?Béf’B&J& Sg“'ﬁ?ﬂé i xturbv‘
+i's kept .at thigy kgMBingUPidd, Sﬂ@g@u%waﬁ@mm of the metal has taken place.
-Subsequently, éxcess al cohol stilled off under vacuum the: alcoholate

- bei ng dried/under. high:vacuum and. ‘di'ssolved in 500 M .of ‘absolute
- “tetrahydr of urarield W 198 ¢o@3gnef the ul\e((mtSCm)Iv)a'loé) carbon disul fide in 150

i"-mxture S Stl‘pfed f

i oom of absolut? et her Fg gﬁﬁgually added-to the reaction solution. The -
8 deenmqpsntion the xanthate is-precipitated by

~adding 11 of dry et her, suction filtered and thoroughly rinsed with et her

- pale yellowc

:] on the suctionqtiliel-vaRRALR54S ‘After recrystallization fromethanol, fine -
hw#%f ed. Yield: 104 g (78% of the theoretlcal -

~.val ue) Mp: [err] deconp05|t|on El enentary anal ysi s cal cul ated found C
--49. 58" 49. 60 Iéﬂcu]ated 5. ﬁﬁnd o ..5.62 S - 24,07 o
:24.19 - CLAINB 1. conpound therapeutlc use, which has the R
-_f or nul a wher eiln | Terr] 4?54%enzyl 42f gPyI pyridyl, C]UI nucl i d| nyl , o .
B S H 4.9 4. 92 _ _
s  28.32 . 27. 90

.In the same manner, ‘the correspondlng sodlum salt is produced
by employlng ‘sodium instead of potass;um. '

Example 7: Potassium 8(9).-tr1'cyc-'l_o [5..2.1.02’-5]decy'l xanthate _

457 g (about 3 mol) of tr1cyc10[§ 2.1.0%° ﬁ] decanol-8(9) (TCD alcohol A, _
isomer mixture- distributed by Hoechst AG) is reacted under protectlve gas
~ atmosphere (nitrogen) in portions with a total of 19 55 g (o 5 mol) of _
crust-free pota551um with stirring at 150-160°C. The temperature of . the
_- mixture is kept ‘at this 1eve1 until complete reaction of the metal has
“taken p1ace Subsequent]y, excess alcohol is distilled off under vacuum._
the alcoholate being dr1edlunder high 'vacuum and dissolved in 500 m1
of absolute tetrahydrofurane. With coollng, 31 ml (0.5 mol) of carbon : _
disulfide in 150 m1 of absolute ether is gradually added to the reactlon .ii'
solution. The mixture-is stirred for 1 )hour at 40°C, the xanthate is '
' .'prec1p1tated 'by adding 1 1 of dry ether, suction flItered and thoroughly
rinsed with ether ‘on the suction filter apparatus. After recrysta111zat1on 7
from ethanol. fine pa1e yellow crysta]s are obta1ned ' IR

‘Yield" 104 g (78% of ‘the theoretical value)

Mp: 26°decomposition Zf  _

'Eiementaty:ahalysfs o

| '¢aIEUTated "fdynd-"
¢ ass 4960 o o
W s.67 562 T
s 2407 < 2019 S R
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. [err} cycloal kyl. optionally substij e VA . [err] gen; and [£
y |s a mpno- or pol yval ent net aI -atom H'm 1! H Bmpropyl _
~[err].-hydroxyal koxy) nethyl,, or [err] =alKyl a3y substltuted-by \

- lerr] aIkyI optional | y-sub8tituted by hydroxy—ferr]- alkoxy or haloge-

_hydroxy, [err] al koxy, amino or halogen, 2. . conmpound of claim1,
—Wwher gin R is an alkali 15 3. A conpoF d of claim1 or claim2, wherein

Terr] is furyl, pyri dyl, qui nucli di nyl

err]- al kyl optionally

?'sdbstltuted byﬂﬁﬁﬂﬂﬂiy, [err] al koxy -or hal ogen, or C cycl oal kyl
~_optionally substj tuteml dBigBUHE, Eod e thephisputi€  usd KwhicH Hed agan. 20

4. .. A conpougg claim3, wherein [err] is norbornyl, trlcyclodecyl or
~cycl-ododecyl '

y?conpound of claim4, wherein R is norbonyl,

‘adamantyl, tricyclo[err] decyl or cycl®&dodecyl. 6. An alkali netal-
]benzylxanthate or cyclohexylxanth 25 b. 9 for therapeutic use. 7.

Sodi um benzyl xaant hate or cycldhe%yﬂkdhﬂhate for therapeutic °~ use. 8.

.~ Alerr] " alkyl cyclohexylxanthate for- therapeutlc use. 30 9. . thhyf

- cycl ohexyl xant hgireiprrY *‘f‘s’%ﬂyp PrrigA S qamuel didye, formula
¢12 [err] mhgreln [err | S norborn rliyclodec or C clodo ecyl and R
“is a nono- yi@eiion ‘Eﬁﬁ% 104 wherein

R ‘is an alkallafkoxyﬂd& ‘helldgen, d&(Ugﬂ%ﬁﬂc?cﬁoaikylndﬁtinnailyln 11,

-smhereln R |s

substituted by hydroxy, °1-4 alkoxy, C 1-4 alkyl or halo-
gen; and ' - '
R2 is a mono- or polyvalent metal atom, 2, 3-
10 'dihydroxypropyl, Cyg w-hydroxyalkoxy)methyl, or
cl 6 alkyl optionally substituted by hydroxy, C1-4
_ alkoxy, amino or halogen. : '

B T A_compound'of'claim_l, whereinlkz is'an'alkali
_ 'metal. : : : ' S .. .

15 3. A compound of claim 1 or claim 2, wherein Rl is

' 'furyl, pyridyl,quinuclidinyl, C17-20 alkyl optionally
substituted by hydroxy, c1 4 alkoxy or halogen, or
Ca20 cycloalkyl optionally substituted by hydroxy, 01_4_ :
alkyl, C 1-4 alkoxy or halogen. L : )

20 4. = A compound of claim 3, wherein R is norbonnﬂ, :

' _tricyclodecyl or cyclododecyl._- ' - .
5. A compound of claim 4, wherein R1 is norbornyl,
adamantyl, tricyclo[s 2.1.02/6]decyl or cyclododecyl.

6. An alkali metal bauqlxanthate or cyclohexylxanth—
25 ate, for therapeutic use. B : - _
T Sodium benzylxanthate or cyclohexylxanthate, for

therapeutic ~ use. .
8. A 01 6 a1ky1 cyclohexylxanthate, for therapeutic
use.

30 9.° Methyl cyclohexylxanthate, for therapeutic _use.
10. A compound of the' formula : - C



.norbornyl, adamantyl, tricyclo [err]decyl. or cycto- dodecyl i3 - A al kal

Cyclododecylxanthate adamantyl - 10 xant hat e, -
bi cycl o[ err] heptyl xantg ’l“tcl o[ érr] decyl xant hat e. 14.
‘tycl ododecyl xant hat e mmﬂ wmﬂuumﬂ xant hat e, potassium
-bicyclo[err] heptyl xanth* dte’* oF thaSS|un18(9) tricyclo [err]

e

_fdecylxanthate 15 15.' A conpound of any of clainms 10 to 14, for
-:therapeutlc use. 16. A compound of &% of claims 1to- 14 for anti- viral :

~use. 17. - A conpound of. any of claims 1 to 14, for anti- 20 tunour use. .ﬁﬁfi

18. A pharnaceutlcal conposi tion which conprlses a conmpound of any -

preceding claim in assotiation with. phyS|oIog|caIIy accept abl e

'ﬂ-ex0|p|ent 19. A process for pképaL Dg-g 4conpound 25 of ‘claim 10

~when [err]is an alkali netal, which conprises reacting an al-cohol ate of the

~formula [err], 3 wherein R is as defined in claim10 and Mis an al kal

metal, with carfrargiaukPi ¢8. ndborns p{:ﬂe?&li:aécmea@r tpe1adeqepgund 30°
of cIa|n110 conpri ses reactlng

err]is an a
~an al cohol of tﬁ%dernﬁL F& Lo Rﬁe?@hﬁvgiepg 28 Bgfﬁggﬂ in.claimi10,with.
”carbon disul fiderin thecpmpeundeoﬁfciaianOaIhherein R is an alkali

-5 f_metal. : . :
"'_12. A compound of claim 10 or claim 11, wherein R3 is

®* M!\ y

'norbornyl,adamantyl, tricyclo[s 2. 1 02 6]decyl or CYCIO-".ifl”

dodecyl._ ) : :
© 13,  An alkali metal cyclododecylxanthate, adamantyl—
10 xanthate, 2—endo-bicyclo[2 2.11, 4]heptylxanthate or:
8(9)-tricyclo[5.2.1. 02, 6]decylxanthate. o
14. Sodium cyclododecylxanthate, potassium adamantyl--
~ xanthate, potassium 2-endo-bicyclo[2.2.11/ 4]hepty1xanth—-“
ate, or potassium 8(9)-tricyclo[5.2.1. 02 6]decylxanthate.
.15 15. A compound of any of claims 10 to 14 ‘for
. _therapeutic use. R . : o
© 16. A compound of any of claims 1 to 14, for anti- l_5'
u viral use. : L L '
: 17. A compound of any of claims 1 to 14 for anti-
| 20 tumour use. ' S 3
" 18. A pharmaceutical composition which comprises a
~ compound of any preceding claim, in association with a:
physiologically acceptable excipient. '
, '_19,_ ‘A process for preparing a compound
25 of claim 10  when R4 is an alkali metal, which
f'comprises reacting an alcoholate of the formula R3-O-M,

:wherein R™ is as defined in claim]D and M is .an alkali SRS

'_,metal, with carbon disulfide. .
20. A process for preparing a compound
30 of claim 10 .. when R4 is an alkali metal, which
comprises reacting an alcohol of ‘the formula R3-OH,

‘wherein R3 is as - defined 'in claim IOthh carbon disulfide .

in the presence of strong alkali.;




