0 066 208 Description Background of the Invention Field of the Invention 5
Thi s |pve'nt|on relates to 9-(1;3-dihydroxy-2- pr opoxynet hyl ) guani ne and
phar maceutically acceptabl e salts tBe066f 208i ch are useful as @ vi ral
agents. Tk |n¥ent|on also relates to a pharmaceuti cal com po I on
.cont ai ng f‘h'g “Ghove conpound i n conbi nation with a sui tabl e non-toxic
exci Fﬁ.gnt Bat:m;ﬁ@anﬁ&nw\ﬂm bei ng useful in combatting viral infections. The
i nvent i on fid/d of thekednten t 0 a process for prepar| ng the co ound .of the
i nventi &n. oTNefnaerean fatasiis "\YF'i"éY'Z'P piguaniee 3y tes [oigee\ayo g
inaw de 32) n c ntﬁl sa I'ann‘ en \ﬁdﬂpg suﬂgtﬁe% Q&{l f@ﬁt % b
the body ﬁ\% inaﬂi e h @:Efscnaﬁsemé inQeriiBh elsseénatauﬁ; ﬂ@foﬂése for
| eadi ng topraﬁﬁﬁ@memm;dimmqahe ﬁvdythn bI i ndness, and even to death. One such
famly & vi rusesgwhl ch rray cause 15 serious infections is the Herpes virus.
group. TheR used £t Wilid Blried, 1S SBhE vibdl fhkdcfidhs laeC
i n many cagg nrcoail bﬁiwy Tpra fen esu o dglgeaatffg{ gﬁ% f@lserfods hatird Mdding to
dosages Whperharidh Be, 0., |Hﬂh'éhe§d ﬁi:tSfeftQ@H&ttﬁ@t@@ﬁchtﬁmﬂﬁbft\yruse'Ehﬂfdhfrﬁa’yecaweere
i s a need dedibusdifeddibiisis theHerpasititugigraab. agent which i s effectlve at Iovver
dosages t han Thhdrupy pssanty yseamrpar VE!SI"@‘GQSFP e"leﬁ%" 'i" rltf@;ﬁ

ornu "

of possi bl eg“fddaén': :Qaeaf’ %Ne °,'§'ts,0?ﬂ£§qg 'f’é;;:% '°Jé22§3§°$
di scl oses %ﬁﬁ s i MeSta gty aga{aee.wc

(A) 30 wher euu*s 15174 @iscld3¥y/@apourtds rdpBeséritel g BeolldwahgDgpeeric fhydtaoxy,

al koxy, azide, th|o aIkyIthlo am no, al kylam no or dialkylamno, R2 is
hydr pgen, hal ogen, al kylthio, acyl ' no, - ami no or azide; [err] is hydrogen,
st rai ght or branch chain or cyclic al kyl, hydroxyal kyl, benzyl oxyal kyl or
phenyl ; 2R is hydrogen, hydroxy 73 |; [err] is hydrogen, hydr? XY

am no, al kyl, hydroxyal kyl , beni QXY zoyl oxy, benzoyl oxynet hyl ,

kul phanoyl oxy, phosphate, carb8xypri¥pi a% ox&_I s§rai ght chain or cycl I C
acyl.oxy having from1 to 8 carbon atons 3R et oxy or substituted
car baimoyb group of fornmula NHCO Z wher eutf 3|R§ al kyl, aryl or ar al kyI
:)ptlonally substltut ed by one or nore of sul hon I, am no, carbano or

|s dro i

12‘:_ :‘)]genand o or y%ﬁygﬁe al‘ik‘\f;ygjr Ioé)ek'hq Q@gtﬁﬁcyﬁﬂmmﬁwo‘lor az%’)ed’%n Mﬁé?g
[err] i sshymy npaeia r@aro Ry, Shind, ama/ y r B/akAf be%ms eamoaf Mm Y thyl,
" epr esent edulbl;antohlexsalomsahafto rcanbbxyp@pidmilagy. sindighraiainibi ¢valid acylaxcieinglsfoen it 8
tpddi tion sarpen at‘?fé’r%f“%t?’@ %@@E'FtPtB‘éEP'QW%b@W%M f°8ml!'? YHEQ-Z wharein £ 'kvlseml or
pl so Tet raﬁﬁg‘%c? e an 2 %;a ama ‘fégj L”Zﬁg' s ﬁ“&m o

ANt 1 Vi 1 ajy ge¥l bt Wd @ QAIRLH are 8 s appli A

hvas filed wi tThetch& &ummadh raa&@nied 6¥ dhe GiBove n:rri:aa Indhe plﬂaﬁnﬁﬁmfyy!c@f)tablbecld
nventi on pdditimsaltsahertnd are déscdbesite exubit dntivical tivityr Seviatsg [Tytrahedren 02IN2B7—30

D- (1, 3- di hyt$FYUx| Y antyyirg| AnfH) Pyrimidiag, rgrapougdsyarp isclogag| ahip y
ackive ap tle'i”l’%{}? &ag}\'g'p m %[’ ‘g "trgé{l‘ie\?f'wg %Y’ this conpound is high-
I ght ed V\hcsnmmge, AR S conpared with the structurally nost simlar

Lorrpounds di sic lhasepv béen disSovebsd tdat180prisirdly) the @bmpouhd,\a-(n Aldihgdrsa)2-@epdxirostiyi N
Hetail in Ex |agd Bs salfyje a P#rﬁmariasweeenﬂwa' adeat. Precseleetive patiyiprnf thigrpompoynidds high-

sonpound, 9481 E m" e ass SOREIVLS ﬁ'f‘?’%et figiojir:t ﬂ|vgﬁ‘é’sf/\?ﬁmﬁaﬁ°?fﬁ@f’uﬁ%94‘sé}9F@§%Htsed

by the f Or rT‘U 'ﬁ‘ue PresdntRAGEHbA %mﬁ&ﬁggkﬁ@& ﬁyd?cg(l/t2§nréngn?emyl)guanlne
Anot her aspéich naly bk k&prdsw&rﬂyltmcrnejlaat es to pharmaceuti cal conpositions

phi ¢ch contain, as the essential .65 ingredient, the conpound of the instant

nvention. These corrp05|t|ons may cpnt ai n ot her phar maceutic- 2
85

) . | . (1)
CHZO?'ICH 208 .

CH ZOH
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and the pharmaceutncally acceptable salts thereof.
Another aspect of the invention relates to pharmaceutical composmons which contain, as the essential
65 ingredient, the compound of the instant invention. These compositions may contain other pharmaceutic-
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0066 208, alJly active ingredients of the sane indication. In nost cases

t hese. conpositions.w || contain suita@ 066nh@0Buceutical carriers or

exct pi ents. y : t : -nyent | i f ol
the. compoundireifa milend 3066 cafe (RS CRL Dol Fiodh SLREATRS 0T oRffE a0
t her eqf *_.whi ch varEpéth&aspebt of the indehticheia @\praxbdsifor mepaompibe nemm@iund bicfofmadant aad i
15 wheFei n Rhamnagevfi¢atie seceptabinsaieereefiiigh comprisgherein R' is a straight or

br anched fiydr o@fepryigtingasompgandgiarefy™uldn carbon atons to afford 9- (1, 3-

di hydr oxy- 2- propoxynet hyl ) guani ne; o@ b) dearyl kylating a conpound of the
formula 25 30 35 wherein R is def] asya protecting group such as benzyl
optionally substituted with 1 or Nk yyroups, where al kyl is as herein
defined, ffreferably nethoxy, or |lo ky/ groups, where alkyl is defined
as a straight or branched chai rRHYdr®arbbn of one to four carbon atons,
preferably methyl, to afford 9- (13- di hyeBa86HCH8% opoxynet hyl ) guani ne; or
c. dearyl al kyl ati ng and deacyl ati ng a conpou o the fornula 40 50 wherein
R and R @re as herein defined to afford 2 :

9- {1, 3- di hydr oX¥erein5it, AReHe MFY ¥4 ne; -or d) converting

9- (1, 3-di hydr oxy- 2- propoxy-net hyl ) guani ne g o a pharmaceutically acceptable
salt; or e) converting a salt of 9-(1,3-dijydroxy-2-propoxynet hyl)guani ne

t o 9-(1, 32di hydr oxy- 2- propoxy) - guani ne;R6: f) converting a salt of

9- (1, 3-di hydr oxy- 2-propoxynet hyl nine to a pharmaceutical ly acceptable,
cal i 55 he g.xa_é%%&{{ﬂ%ﬁ};ﬁéﬁﬁ%{?ﬁﬁﬁa'ibﬂ'?/&'h"f'f FIE 5 o bR R S
forvul a I X ® E’Jaﬂll ting a compound of the formula
(IX)y 65 25 o CH2OH 3 0 066 208
and the salts thereof wherein Ris ag acyl group, R'CO wherein R' is a
strai ght or -branched hydrocarbon ne to ten carbon atons which
conprises a) dearal kylating a conp undlof he fornmula 5 15 wherein Ris as
her ei nabose defined and R is ag I g group such as benzyl optionally
substituted with 1 or 2 al koxy g#oups, orctgmzrcngbkyl groups wherein al kyl
is defined as a straight or branched hydrocar/ Rgehai n of one to four
carbon atons; or 20 b) reacting a conpound2f formula (M II) with a
Lewi S aci 65 @hersih Rl i€ 8dfined 3 apradetifogioroh sodh b bériayl loptiopMlylstistitatets Witt € @t 2 atkogCgralips,
or d) conver Mg_r%awﬁpmirqcﬂeﬁfn@; pngfegably| methaxy ar fayves gikwl grogps, where alkyl is defined as a

: straight or branched chain hydrocarbon of oneto four carbon atoms, preferably methyl, to afford 9-(1,3-

dihydroxy-2-propoxymethyljguanine; or
c. dearylalkylating and deacylating a compound of the formula

40 ) . 0o
Ty
x
o | ® R—N’l\n ¥
H CH.,OCHCH ,OR

s0o wherein R and R’ are as herein defined to afford 9-(1,3-dihydroxy-2-propoxymethyiiguanine; or
' : d) converting 9-(1,3-dihydroxy-2-propoxy-methyl)guanine to a pharmaceutically acceptable salt; or
: e} converting a salt of 9-(1,3-dihydroxy-2-propoxymethyllguanine to 9-(1,3-dihydroxy-2-propoxy)-
" guanine; or '
f) converting a salt of 9-(1,3-dihydroxy-2-propoxymethyliguanine to a pharmaceutically acceptable salt
s5 thereof. .
Another aspect of the invention are the compounds of formula IX, wherein

. ' - 0
N
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These corrpounds of fornula | X-wherein,Ris an acyl group as defined ve
serve’ as i nt ey nedi ates for the 25 g@n@gg f formula I in which pro

t hese conpounds are deacyl ated as d€s in detail below Another aspect
of tke i néﬁ@{hb s'tt%re%f Wher&iFR & aanEyl ‘Efoﬁﬁ)@lf't@gvlﬁhﬁt FEagPataiyHBor®tantiad drocatbén
Whi cld-S GR&RF b 1enc5m¢rneht ahith pﬂsus Detail ed Description and Preferred
Enbodi nent 30 As used in the specification and appended cl ai ns, unl ess
speci fi ed t oakdaeralledsting 4 cgmpPquRe of e °6W|"ﬁg terns have the nmeaning indi cat ed.

" Phar rraﬁeutlcal |y acceptable salts" refers to those salts which possess the
bi ol ogi cal effectiveness and propgrties of the free compound and which are
not biologically or otherw se | e. The salts may be either the acid
addition salts or inorganic net N\ preferably al kal i ne ear (38t al
salts. Muitable 35 acids for sa I on are inorganic acids such as
hydrochl oric acid, hydrobronﬁ'c“am , | furic acid, nitric acid, phosphori C
acid and the |ike, and organi cBaci ds s b OR? | uor oacetic acid,
ment hanesul foni ¢ acid, ethanesul fonic aci o ®R*ol uenesul foni c aci d and the
| i ke. St table bases for salt formati on are organi c bases, inorganic netal
bases such,ag; Qgggﬁer&gaﬁ | filed BAGHP S a dRERELLAY O@dsu%@bnz@@%@&\aw&ﬂ&ﬁeﬁdﬁa“
met.al hydrOgrlaG&sxy g%tﬁbs Jor V! 4NV SHYEHs WhkER, alkp! Bdd 63 atydlg@ st ehencherchytilosarbank
40 Thecheiasponend fauf cdrbun qmessent | nvention characterized by fornula (I)
above, and t ibkrepdting macrenaund of foynulac¥lllwidg kewdsacids ot her eof , are di sti ngui shed

e): converting the salt to the corresponding free conpound of formnul a@xy

by, the di scoggiseth &f°"?ﬂ?§3ﬂ °f fﬁmﬁﬁ)q%'y aé:t?fﬁ'ﬂo?(yrret hyl group substitution
at “the 9- posig gfhﬁ’ lns DOLALES forfdlalik). Si ngl y, a hi ghly
aCt I ve conpabdéampblindb bftfymﬁmb(&dmumn&tahaéyl graupda‘idefunedaﬁmeesaubjaemterm erdheof

f or mul az€ | Jorpadhd dido {mhan iragkich procesd hesecompeuns ere dedcylsted prodesesibe wrﬂeﬁr'tbebw
pot ent - ant Andtireaspegt pf the inyentiphdfe erasAshHicsR enadng @’6°°é'?ﬁ°l"r%ﬁs§ff°ﬁ%{'l‘at'f( [cg 5y dpscribed
manmmal s (nBRELAEH BP%unan), col d- bl ooded animal's such as fish, and

bi rdS, NDSperRh bbdcHbtdhlaa BefRGSEmikAImeAKanpl e, the conpound of the present

i nventi @i exshibddsn By gRbiti@bén dmabbpsnted ctalyas, urddss berifieto &emmn@w the follewing terras 11
and r el at ebavetheurse@sing indicates cyt onegal ovi rus. Epstein- Barr

varicel | a ZosPearmadepiraly @Eﬁptabesdtﬁ:l ?fﬁ':lcé?ére ot ?;fﬁ? E.w ﬁa%&#jg: ry

and human, 3 ?E{Erﬁﬁﬁ% et °r5darab@ Ralind Earihhdta bt Sutige
are pr eQ@-r &n arélin rgaﬁb’acﬁﬁGﬁoﬁlaﬂhﬁ}%hlﬁdvﬁlaﬁ&yuﬂabmhmaabﬂ sablric abioitrc | N
the art. Aa@eprdsphdriy atie anythe Hiedarcomekaridssuwl asutiberepsetitadd. m@anﬁgﬁm asidt s

i s Remng tghar@SWHQFmpMMF%é‘P"'@éidéﬁ%@S"'ﬁ ”Eab'%‘:s NHereR! °"g Py ;ﬁb;qzl,
15t h Ed. % @17 Il:rﬁ:f:%;liqu Sl TR TRt gn nay al so
contain 49t ljfrhﬁ(?;ul:@ tb(e ht4 e orHi\JIag@ Qlﬁi'véﬂand thd @harmaceutically

phar maceut bé ShtalliOAROBEL O de dir&y\gmmaav ﬂhefﬂi’sﬁﬁér@ thht the1,9-0iy dyxyvaairgokyradthvil greup
“active subsdbatitodon aTtre smoﬂmnid\ecn'uar!ltraenw:hmowm sweeyisingly. Advanyi agtivecegpound.
parent er al I (for ex . by intravenous, intra- peritoneal or

i ”t ramus; ' e SARPRAEIFRGhiIR botent
whet her %hgntn./n:e A ce;;%{:u: dr?worf ?oéema “fé?‘g tﬁ%géﬁ%&ﬁﬁfﬁ%ﬁ%ﬁﬁ%h Wt ﬁt&han?pcold-
i nf ecti ons blob@dd alnrmia&rsnai as ﬂtﬁﬂdh’dlbtms rﬂoh@aowmmmmnamfoammaldnhﬂ Fantropedjof the
oral |y or peesemineerdibh gxhibits ekgejient aewv Ssa'fGDHﬁfeﬁS@U‘FF&ﬁP‘e'duﬁa'sa"t’ A and related yisuses sugh

about O. 1 taf) yiRs: EpgipingBasr xin ebr en ot e ik
and nay aH&ﬁ&i % g‘ smons LL;&IE@?%-\ et;b aQtd %ﬁ%ﬁﬁ&@maﬁémwﬁ 1?1

times dail ynd dh. TA nérIR) Uéth ed o gendiabh &Bu@eﬁetmbbndmgﬁdueﬁers R}mkigtons Pharma-

admi*ni st r atcewiog! Stienves WM&Mnmr(M;ﬂa?ubl Gs 'rﬁayEd:deal n di | ut| di spersi ng
and/ or surfac@e@bter:m@uﬁg@qmm'tmﬂ“r\‘ﬁ’é f{gwgg the v;e%'gf efé':‘.'ves :bsa &
or 'in a ByMAELEH CElS “a‘.':ﬁef,‘t’.’ogn {g i) & o ) oyinfidnaR S

SOl Ut i 0N Olye SRRl Famusciil eaaan)s ERBIAIY 0Piae ﬂfvsdeB&MmB%n ethét W:atwd”is

tabl ets, \/\h@édabmehnmdemsr ndl vibsl inesa3tidns. may be included; or in a suspension
in water or aFo# mtern@| @@6!02981% SitiaNs cre aére@!swaﬂl@a'mmri@tﬂ@ éﬂt dose 'e"e's

e TR BT e G e

parenteral a«m H§Je a@ﬁJeQBenQd’ Prha rbdefiled i d QBUGAE .rdwaasm IS syr@: negéesules or
i nf ecti ons,sadnbe ucmgpﬁyuthormaynon -aqueous solution or suspension, wherein suspendlng agents may be
65 included; in tablets, wherein binders and Iubncants may be included; or in a suspension in water or a
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10% nere preferably about 0.1°to 5'7% O0B6 208 uti on nay contain
anti oxi dant s, buffers etc AIternatlveI f or |nfect|ons of the eye

other extern Pge desirable g negaseary, flayp efrerEﬁefv'fm G'?Pg?sﬁht" it o rgulsiying agents
pr ef ef b | y app ;nﬁargl Qsﬁnrhrgtfa%gf org% tlo ?agd ysf ey{ ﬂ%ﬁ g'tl’ﬁ@&mpounds may
t Opl C 'y as b@-ﬂeﬁht@& inRBdeous doREBHN in 8B4 tidWof utO PloQo%/ Yrefdfabigdbout 0.1 to
oi ntment o e%eMsoﬁm maypaiein dstiacx@ynt duftresent ed in an oi ntnment, for

i nstance wt prﬁa:‘mé?‘:'y%hﬂj?ﬁ%";ggtmﬁ mf%m;g;sms?% ?"gﬁg& Hyand ghin, F'\QSQ"&W@'@O"S
with an oil Y

10% pref er akdndd wih b Wat /g&ie“ﬁé’#&'ﬁ?@ﬂé&%’%h’lxc@ﬁm :ﬁ!fwr'esrﬁ%rfgmfa

viral infaet taneént@iioniof fork ¥aut G.ONCH 16%: Jre¥eraBly 0. tdki%, didst greferaBly atdet 0.5% aiveskid Mn
use of a sussiy netinﬁeeloesa@@ecbwgmme# Hueetéqutsbmastma@ddbes@rqf bsgtained tgleBsedrug .
4,217, 898. TH@'V er'% “EPP i nvention are also useful jn

t t Is, birds,
treating non; ,nér n ahd o'é‘e ﬁ’:‘n:."’ciﬂh@ E%ﬂﬁﬁ%“ﬁr "é;s ﬂ@; m%
col d- bl 004ed ggibkdTMasKs H saamreﬁ ea \Sl'eaéhtéﬁ'a'nal a&ew@o%nps

15 di sease, bMeietldsweli-ons e thacrefeRan) brk Guchrae qs)rdmpeigtt ugHatth afe dgt @ad adoly

conmpounds of cc!dtﬁem 1 teesompoyndy/ieirdting the biydsivith kodsmuesition. kkerdaining the @dmovr@t erby mrgg

art such as %élh@s% @nsedotssg% & qrinkipg watero | X t oan containing the.
conpound, 5} nr%aé Nl f;?a J‘% bﬁ@%ﬂ%u B ey manes Nore
conpound, ory B&Jr@QﬁmﬁHrBé{x irbctlPtolthtShatdt of théYddl) baudRurk B Ho thkorby
dri nki ng wat eﬁ:orpd:'ram-lg tlud‘boﬁiborafdemtd’lthafeedmfl ned area such as a pool, aquarium
or \hel di ng tankThPrayacalfesoﬂqyefot P‘ee!o'e@t'Perf therearnp%ds iang eanrogitienssdinstesesisheigin pidls
li ke viruggs e "Vﬂ:’ ‘%e ' ‘g‘t ‘L’éelg ct . p’@ﬁ?}f“b"f?é'?e&?é'e@‘l*ﬁ’ﬂ?“ﬁ’&PHFFﬂW&‘a“d
Ner ka Vi rus A L S v K Tt 't"ﬂ@racb'r‘r’pgund directly to the water of

t he pool, aqeapirstignor hol d| ng tank or by incorporating the conpounds into
the feed. The €eThactmposgd ofdermiu@l) eeyberireraresi by Oe falbwing eeactiminscheme svhemaid R is defined
conposi ti ons 2HnsEVIEEB® herein will necessarily be dependent upon the needs
of the:ind vidual subj ect being treated, tBe type of treatnent and, 25 of
course, the judgenment of the attending pragtitioner. Preparation The
conpound of forrmula (1) may be prepared myct he foll ow ng reaction scheme
wherein R is defined as an acy rou 30 0 35 wherein R" is a straig

o A %ggm e G i

al koxy grounaheeeraw@s ééndeﬁnea sréebly thor ranc roca on' chai n 0
one to four carbon atom; preferably nmethoxy, or |ower aI kyl groups, where

alkyl is & herein defi ned pref erably nethyl. 40 45 50 55 60 65 5 0 066
208 5 5 20 (VI) 25 30 40 '

be present ed- in aqueous solution'in a concentration of from about 0.1 ti

o e
50
55
&0
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0 The conpound of
ormula (111) is prepared by addi ng epichlorohydrin (11) dropwise to a

sol utfon of an 60 al kali. netal salt é ly the sodiumsalt, of b v
al cohol optionally substituted as de?lne ove in a solvent such as
|di net-hyl for mani de, dlnethylacetanlde hexanethylphosphoranlde

Hi methy| sul foxi de gucan.and dioxane-ata tenperature
pf about [err] toCFer 2preferably §%2§H¥nn [err] to [err]. The reaction
ixture §s stirred frdffhbout 10 hou 24 hours, preferably from about
12 hours to 18 hours at a tenperatur@giR'about [err] to [err], preferably
romabout [err] to [err]. 65 Conporixy of formula (111) is

hl or onet hyl at ed tem_@&mpound of fornm K'l V) by bubbling dry hydrogen 6

D 066 208 chlorid gl fpa-solutign npaund aod _parafgr mal dehyde -
i ssolved in a haﬁb@gﬁaﬁeé hydrocarbcﬁhggﬁgécﬁ?3such as di chl or oet hane,

hl or of orm dlchléﬁhﬁﬁkhane and 1,1}2-trichl oroethane cooled to a
enperature of about [t@wy] to [err],ClBs@R'erably at a tenperature of about
err]. Tie hydrogen chloride gas is adggd over 30 minutes to 3 hours,
preferably over 1 hour t9o 2 hours until the parafgprnal dehyde dissolves. 5
The solution is held at erature fromabout [DCtQ [err] for about 12
hours to 48 hours, prgf fron1about 0to r ~about 16 hours to

4 hours Cbnpound of for \9—+s—p+epa+§d rd ctilg an al kali netal

[ 20

pcetate such as sodl wi t h conpound va (I'V) dissolved in a
5ol vent such as d| hyl T or méi de, tetrahydrofuran, dgnethyl acetam de,
'e&anethylphosphoranl qex)di met hyl sul f oxi de, s¢vini a and di oxane at a
enperature of 10 about Eerr] to [err], preferably bout [err] to

ierr]. Tfle solution is stirred fron1about 5 to abou Z%ﬁours, preferably:
irom about 10 hours to about 18 hours at a t enpergtyire of .about [err] to
about [err], preferably at a tenperature of aboutj{[erg] to [err]. Conpound
pf formul a- (VII) is prepared by heating guani nBN azt h a carboxylic acid
anhydrid® with 2 to 20 carbon atons such as &celic ride butyric
hnhydri de, val eric anhydride, caprylic anhydrndes referably acetic
Jnhydride, neat, at reflux for about 10 to 24ghours, bemGﬂHQB'for'about
12 to 18 hours. N2, 9- Di acyl guani ne of forrmula (W1i3I)s reicted W th

conpound3of formula (V) to form conpound g ofmul a\( VIl | ggngget or in a
5 ' i e like int presénce of a
1)

.ol vent such as di oxane, sul fol ane and

"gatal ytic amount of an acid such a I s(p-nitrepheny
sul foni ¢ aci d, nethyl phasphoni ceeCi d or dichl ofoacetic

Di s( p- nlvqophenyl)phos te gt a tenperature of about

hosphat e, toluéne
cid, preferably
r] 4o 200C,

brefer- 20 ably at a to [err]. The re ction}l 1y carried

put using 0.8 nDIes es of conpound o fornqﬂg\( one nol e of
oqE9und of fornul e protecting groups ca®Nbeblfenoyed both at
$nce, optionally su stltutedCB JOn8h acyl, |or ad¥l, then Qﬁuqqgﬁgt?@

fubstituted benzyl. Thel¥enzyl mti ng (R ) gr oups b 08 first
yione of 25 s¢veral netho catalytic

rom conpound of formula (VII1)
iydr ogenati on reaction with Lewi s™Ngcids or acetolysis to
ormula (b X). The catal ytic hydrogema{i i
presence of a hydrogenation catal yst s %N
or nickel on a carrier such as carbon and inythe ence of an inert
sol vent for the conpound of formula I X dr agen Al dded to the solution
at a pressure of 15 psi to 200 psi, pref z&ﬂy“at r Eaﬁngbof 30 psi to
80 psi. e reaction tenperature usually is the%wgﬁg 2 to 30 50C
Under preferred conditions, palladiumon carﬂgﬁ in a sFHpPY is added to a

sol ution of co ound of fornula V'I dlssolved |n a sol vent such as an
agueous.

%H angug @la«ia%(ghdrgevylﬁ H'[SOI on of an
es na Su S,
branched &1 mﬁ%% A el e e T T
net hanol . T foﬁem ea&m atQQé?n W araa&ﬁ dhesisis auyragabsamwd
| X by renoviuorg. Thbl&a:pfbﬁ)tnemre mgn@dmmp] dBoutN0 Bounaa R@tiouks) praferap§ fro8@bout 2 Bours to 18
renmoval may hpss atfaf terpesatung efiehous®BE 10109°Ci rreferahldifroinchiaut 200Rae 8y a 35 suitable
sol vent r%st or@Erepre od farmya fil) ischictametyiad &9 ormpAu °6f°"?‘ﬁ%“‘@Baﬁ‘fbl'?lé“grq%'@’dmge“
system Such solvents include water or |ower alkanols with 1 to 4 carbon
atons. The sol vol ysis can be conducted unfler acidic or basic

or m conpound of
nducted in the
pl ati num rhodi um

i)_‘




_condi.t'-,'.: . The reaction tenperatures are usually selected in the range of
0 to 5¢ preferab]y 10 to 30C.‘ Most” preferred is the range of 15 to [err].

Basi c volsis is pref erred. Suitable OaOGG 208! ude al kal i hydrOX| des

al kal i:, carbona wer a rr

i part outar Sherdn e el SR B R e S
conppu™M of f oempdraureloiiboantc U ChpeRrably 564 1ernbad:ufemfa P01C. The Ryatidgeh Ghicile gas is

hour 5, pr ef er adikdgd dver 30ariaui¢s td § hdruw psfetablyder daurdo @ touas dnghthepamafonmaldeliyda iesgtves.
[err] ’] to [efr] TheE‘P'E‘f %f‘% th‘?’“ae"é‘ ewamnt @Cir 10 e ppout SPoursio mpfsmefera@yfmm
protlecting gr otff e red sofo]s ﬁﬂ%m&?m&g ﬁéﬁg‘é‘ucﬁ QD Hafulr4d8tatd With

described abovgmp h%° ?d?.%ML u 8 GoildAdsudh B4 imethformits kded rdfma,ad.memyu
manner known p@étaﬁ.me ﬁeﬂsn\awmewh raa. ided Gimbmiis0Hogidd, X)Ifdne, 0dnd didxareater @inperature of

nmeans; cat al%tabou @.rpaaferm frareaioti QG oE CiThe ealition Feting, fromabewéttggmzs hours,
to form corrpou?fﬂ‘efd ly f " L:%f "s“l' Ut Bhausy gt atemRRITYE @FAREY A Cite abgut A0iCaprpigrably
conducted in tHé cﬁ&"seé‘"ié‘ﬁ VAN DERa R b Gy 8 RS S R B e w2

pl ati num r hodi, W carbork bte slsudarhsacaaraﬁmndes icamhyandd) Qe Whnydiids, NeprpicamAyiFite,
of an i ner t1ssopefenbly heatic sdhgdriie feat, axdteftix férabont [1@ito)ed hbiyrsl,r @ubiy for atebdet® tb 08 bdues.

solution at a gré@gﬁrﬂevlmﬁnlmsofpfsma)(vms ctpd with eﬂrrmoam femua( )rfes‘efm@mpuwf '

psi to 80 psi. e I ch’:teﬁgf 9’51 yu sy thpig\@g pr: g
[err]. Under pE’“ :‘&”sisia a8 tedrd s?.: '°¥ Lihé HiBeBhtddth ik :"&ﬁr:aof ok IS oaﬁg‘@ff
to a sol utian gy sOdBBGUNECab 1%@(: MHedredction Ig%sasnweddrriea ssmgvmtno&uwmsna& of
aqueous | ower ai/ghndadfmdnolh (VMeorei molabfleginpound deforrmaadivils a strai ght or

br dgghed chai n ? BIOIRFING9rayps Gﬁ’l‘é’et'ﬁ“‘?"éﬂl Potk A% 456% CRIHAY, substittesbapavl theprelo orecy!

met hanol . Bot h'"8 M 0

m 9? £ Abn REm bR Y e o m f
Moo ofof gl bob IS ol B 16 B QAR S 0 AP U Ph o ore o
Conpound of f OfoFﬁ:dlﬁ(l(()Vh‘I\d )atahanc me&rbgmend:n larger&raulermeﬁaawnethb@tma of 2 hydtbgbnation
-40C) in a sol eﬂtalmlsugﬁ asggidivm. pintld %moeiuammeaon aglagiecsuph ssgdibomarndgn }bpempe of .

N feldegfo e wmiee o
o & Toner SR g, i

su T riaé gatii? é
is E n of compound of
hydr ocar bon Chﬁhﬁul VI B8solved InQiovems rhsaﬁ @deousé r@rkalalcyh&tv etBif lalk{Alis defmed asa
nmet hanol , has Ge&mt adckedhed Ehain Bydnaeardben ofone wapar catbedl atofs, pedfdralinghuedi® mee@analue

triturat ed Wwith d’hﬁmwmmw Ifqn'rniﬂdéca!\@e PGPW#’W@S‘W%@ Wi‘Pewdﬂ)Sb\cr@ ‘oumfﬁe prptecting

Forml (1) o T T L ot T T ST e ooy
prepared by’ e3gE! Hovien SiinBB AN 1o B barba AR TIe < eoi‘.sacaﬁua b bl
"as defined abov&admim‘staweeéyamr:&hmtmar esusum SlukddaAl the Range tuecm: B0 to 30°C.
appr oxi mat eI y Mlpsll e éferoadies nhecraﬂmpuq:fvlal ter?6€. Bésict #wolsasep@ferrad;|S¢ltaaiebaddesdludeoalkah

conpound o " ides, gligli garg aie&bq” AN Laweryalkgnoly aregthe wgmea tsgiventy &p \paipular

orans ferr1 ;,?,;tj;;%gfggmggg AT R W

in the range ofto

ing a
st oi chi omet ri c- equik ¥eyl @orecriag grba;sentb@reamamrsi aadehuﬁgtoﬂalsarﬁee\dohdnwnsaeddécrtbed &bove.
sal\yof a conpouride denzfidRirptotectinovdrowps gam bes eemowd la asto#nmerm\om psr edmpesanngnmd of

bet ween 0 afitl foapyls (X)p gqyera nofeagtig cetolysns to
comwerted o otk %ﬁ’“"iﬂﬂi&aﬁ&ﬁma A e Tl e
conventional s tprdi@’ld nd@grOdBvast fbr thdlco Yor 8 XAy dPdyel is a@@éd thth lu1 ata
5 starting sabrtessuseof acwmnrbfemaueatptmssmesao pst @I8h ysi. Jbe epdtiableerpemiuarusaily is
cati.on. The%%al th%re'ms sru mferrﬁdawaio Paliagieg oaw%mvra%@"ryﬂs qdged tp g gelution
Chat "t ne 1 ossctl SUFULE! Al L1 egethah g;f;f*f;;gnﬁg%@“%@m L LRk b
doubl e deconpogiefnbddil t € ratures 0 ow n ki
description is giBsevacyianeteaii groleltibg Grofif chh Biterntivets ft6m adrhpdufd csfmcrraule k\mam drie step to
under st and aﬁdfomaemm@edpfrfefmqm/(éntlon It is considered as bei ng

illustrative and um@m g’ﬁ iy “‘I" g relped (ot Gtzﬂf E&Ved qtween | 25 398 7AC sqﬂ::’:u::
1,3-Di-O benzyﬁéﬂ a‘&% &:’urcgngﬁ: hﬁ%@fa‘l x;fé?tﬁ\ nfeﬁ @ %?ﬁ%sfﬁr o&hrah ‘ﬁf%j n chain
0il), 2.08 nol bfonat f¥@SsIB6h didths; Bretbtably eBifbl b héhanB)! SeA38dek hﬁ.ea rnloﬁzd.slw Fated

ni trogen. Dy dﬂfarElttllibeé’dneIﬁaﬁfaldew(tﬁ.afﬁrnbr)um\aﬁorﬂdd&ﬂ‘m aBesiiy wvhiah is edradou dl&Foritiliib (1).
was 15 then added hatphs‘u@??uwﬂ\amem@lq@éf of ¢pmppendplearabeparedby pacting tirg conipigend of

ith id,as defined above. This conversion may be conducfed in a solvent
addi tion took Zhﬁm}a%pm% ate yFst%? ggz:ir:bequalents of the base or acid are added to compound of formuia !

in a suitable inert solvent at a temperature between 0 and 50°C.
68 Similarly the compounds of formula | can be liberated from salts of the compounds of formula | by’

7



order te keep the tenperature below [err]. The solution was next red
for*16 hours at’[err] then for 2.5 ogég g& [err]. The dinethyl- f m de
was then renoved by evaporation_ at Pe e ﬁressure. The oily residue was
di ssol yed aldinga Stolchib@étfic equpdalalt of Badead an IEie adilitipastisait 5:0dcldltb @Ral\BESa sbafpbeid ofi t h
2 liters dérmuiatievith adade; inarselverft aPdte etam@memeleeoacd@"c 20 2 liters of 1%

(92.;59, 1 nol) was then added dropw se over 0.5 hour with ice coo[@mi'n

sodi um bi carb saé!r?dc%'ﬁé’ui‘q fd ?’ 'lﬁi' °°"Eﬁ’ﬁeéd-" q:dPil%aﬁﬁ?P‘PHP é?":énd
concent atsg in %Eceﬁ E;e%g ic Ilyé tggg ‘a |o gamon_rg; c::l(:ndzutblg
1, 3-di - %H chP{hEt)th LBPsbiuble s@ﬁ:‘lspt‘ ;E Yol roMmahd Rbke Of
1,3-Di-O belnBjyhalQathﬂde deEsmpisitiyn Bhmperatuak oPbto 50°C. Dry hydrogen chl ori de gas

was bubbl ed Therfollbwinglspasific deqqmloaissofleutqeoablom0$ ,slledi in B b rorgdre tigarie purerstand m
Pr epar at i GR praqtive He inysntioRylt i °%HS$SF§P%?WHH‘%[€WG8" (esresenéa“veltfﬁfe?ﬁml ) in 175 .
m of 1 Zij L oethane at [err]. The solution was then stored in a
stoppered er &g&ry,g%hommy@;ya;mﬂc. Next, the solution was dried over
nmagnesi um suSédMne hydritié) (108 (66%) gJispapsidlie niiteea ofll, 2.0&melll waswlasbatevna twith foeel litsoof

give 17. 5 Pﬂ'@" QzQﬁhu"QrFfb‘ém . Doy d»reetlpawpmmth é_g;zaye@eell?enzswthe ; a‘t')l"ﬁ:ﬁ
I L Pre ar mo)w%Q E?\E QQ}PF %‘S?Zur with ice co ?’ldgf)g/ te;wzr(e fg?ﬂ: Pon
of 1,3-di 3 e?s e e;zgfh yeﬁ&péat e hort ﬁ’Z"&ﬁ y. £55

mol ) in 4&91amiae0ias eHeRdrivbd BY dvapBrstRn 3t re ewa.debreandrow Mldﬁ&\b& diiasiverd
sodi um ac ditegs dietlyd eyr, Thbloegasio bakdtioo wasvagshedeith 3ters viawarepd fitegs o 2% hgdrochioric ac:d
magnet i ¥al3k f%?ﬂ‘ﬁ’w-‘éd'"'l“&'ca%“%a?dspne Tieeofdhuing dried avassopiumsyiEate. A cogeepisiter thén
at reduced Predlisilistiongave 14759 3f 1Pk Phawvigiveard) (RO O 3¥UNd of
diet hyl et I"pefgra"me"et her sol ution was washed once with 750 nml of water, two -

times Wt leréfakdtion ofOf3-DKaktRhzyl-20dnioRMRtIghtera50 M of brine, dried over
sodi um #%ul f aPe hydgeromhipecd gastvad buhbleg |f~we! 51®u igtb a solution of 1,3-di-O-benzylglycerol from

2-O aceto (35 @-sﬂf“-"'@”lﬂ% ?P ’BmP” ‘"4@5 Pf‘é &r%’é‘l%ﬂ?thla‘?ﬁ at
Prepar at | 8;5 3%}' % cfm&ﬁ ue(nsgg) %%L dﬁsi’er
EHT

conbi ned ;y,,g .ace | e and the mxt
for 16 Wours. The m xture was cool ed and the excess acetlc anhydr| de
renmoved byPrepaeatior 8t i on at reduced ressure The reS| due was recrystallized

f 3 )
from di net’?ﬁﬁﬂl‘?’ag;’ gghftl‘oiﬁ:@%?% zyl-2 g chioro lg‘y %lgem érol from repayatlon 1] (?7 9 U%Q Irﬂrr]nedl) in 400

Exanple 1 rﬁl)of 32 et °C under a drying tube was added sodium acetate (6

g). The solution was then
[err]- Aﬁetvydrman()h *Gakd rbﬁji\@ BYeYirrad- 1o 18AGAY. MRS Loiledtt48 RnidFed by evaporation at reduced
N2, 9- Di acairgssgeam the oy esiterdisseivesitin 0 podnd of dileth@idther, THEGteA®dItion was washed once

2- O acet ox¥itetsh it ofjwatergiwotimse pyitly RS0 rai(pf wgtet; @ad erice fvitt 350Pnicah Aringy Hrind overisodigrg g,
55 mol ), Ui BISOPeArasLBINAYT § ohhOerRYEety: S ORerasoltare! 2a 8 Phget her
with 158 Hefaigh ff hyl et her. The sol vent was renpved by evaporation and the
reS| due “heméetiomnorae b-bacerdpdaniat h for 1.5 hours under. a stream of nitrogen.
um chr onﬁwmyreaphgt 0dB2itnpingasmotrivingd Fitreeohaind kéetie bihydirla@nd thke ofiktdre hbabd awed
by Hvécr y strafluxifordfihayrsfThe mbaure F%'Ps eeeﬁaﬂethaem;mdw@nmr@e rgfoyediby jeeapotation -
(1, 3-di ger[ggf Rressurs, g sirve %ﬂefuﬂavﬁeﬁéwmﬁﬁﬂqﬂe pyifoxily Torsiva 336 giof M- oo
[err]-Acetyl-9-(1, 3-di hydr oxy-2- propoxymet hyl | guani ne To a sol ution of
N2- acetyl -9- (1, 3-di benzyl oxy- 2- pr opoxex@hdly 1) guani ne (4.62 g, 9.67 mmol) in
150 m of ‘Het"h?aﬂmon %Amlmiﬂlbenmoeﬁmoaddtbdﬂs@@% al I adi um hydr oxi de on

car bon a g?r yr'%a'l()e '“cﬁ"e%éﬁf' v § ?f % ahz B ?e‘&ocﬂ?“a'
Parr hydr dGENeS b of'?a Qfﬁm'bé 'rhgefi ?m . E o §§i ﬁ%@g éh:.?
t hr pugh Cedati GoraN@ dafh &f irsg%n QaLtlu @Er{g e

met hanol / ehétydnom«ehm crgande fa]]ovde@yﬁcrystalllzatlon from ethyl acetate afforded 4 76 g of N2 acetyl g-
N2- acet yJ (93ﬁTe'3V'G¥WHPwym%h\stmmﬂ4‘+"y-f1)“ij€1an| ne, np [err]. The .ot her

e S, Ml (o EEH M D Pﬁp' od] bl ng,{ebg(g%(él O o se o O
N -dl fin 0 mi of
N2- acet yl rQet(\ahoL p'ﬂusdﬂ h'ydTv&Xéj w aaapm%ymé&% yakRiak B catin aé Eingn 1(5§§J gwater
The mixture was hydrogenated on a Parr hydrogenator at 60 psi of hydrogen for 38 hours then filtered
. 60 through celite and concentrated to a white solid. Recrystailization from methanol/ethyl acetate gave 1.4gof
N2-acetyl-8-(1,3-dihydroxy-2-propoxymethyl)guanine, mp 205~208°C.
: The mother liquor was further reduced with 10% palfadium on carbon (1 g)in 150 ml of methanol plus

50 mlzo1f1water at 60 psi for 47 hours. The total yield of NZ-acety!-9- (1 3-dihydroxy-2-propoxymethyliguanine
was g
&5



0§ 066 208.C) Preparation of 9-(1,2-Dihydroxy-2-propoxynet hyl Jguani ne
‘-Acety'l-9 (1, 3-di hydr oxy- 2- propoxymﬁtg\eg) nine (721.9 ny, 2.4 was
stirfed with 50°ml of methanolic a |on(rrethanol sat ur at ith
agmoni a*at [@r ?;e)aar&mn of 3-( 1Rimeiraxy-2{peppiymetinliguobait | on was concentr at to a
Aite SQLI d an

e e

9k (1, 3-Di hydgg)gyo 2@;&3@*&{5@ dvvas |sso In a

it er containing one nole eqw val ent of sodi um hydr OXI de. The sol ution was
t hen | yophili zed to g| ve 9-(1, 3 di hydr ox&xarplp ﬁopoxy- 10 met hyl ) guani ne

S dl um Sal t as a m ater contammg one mole

of(1,3- i ekl n{,ﬁ?ﬁg gf&%f" gg;mﬁgn g A U i

off wat er and te roch orlc aC|d was added to adjust the pHto 7.

94(1, 3- Dlhydroxy 2- propoxy- 15 nmethyl) cBxamplaes, mp. [err]. d crystallized

flom t he sol ut |Tbhs°dEﬂeﬁ?‘p§I°é9‘43md'T°m~1m metaylhqyiaping whs digspiueddn a friirimum amount

prlepar ati gp ‘Effw?gﬁl‘:%s"éﬁ‘fféy @"35 %'z i“aP 3dtshife At Bk S bHPRYHPRF-RIpPPOXY-
oF

agtive corrpo""’tayl o hleg?alf't"’l'—’or mul ati on Active conpound
0.'2-2 g Span 60 E,amgeas Tween
60 : The following examfle jludttatesrthé pceparation of representative pharmacedlicd formulations
Pet r ol at u%n containing an active compound off@rrg:law@t hyl paraben’ : 0.05 g
Propyl pa %ben 0.05,9 . BHA

(butyl ated hydroxy anisole) 0.01 g Oﬂa{%%a' F°E]"§u'at'°" 100 m

Al Nof the above i ngr edi ent Activexempdundat er, are conmbere@ and heated at
[err] with stirring. A suffiSesref® quantity of water2a@ [err] is then added
with vigofous stirring to pr 100 g of the cream® ornul ati on 35 which
is then cooled to roomterrpfwe"egr . The follow ng f1@rgnul ation is useful for
i ntraperitoneal and intranu yBpardbdhection. B. | P aoglgl M Fornmul ation 40
Active conpound Propyl paradBerb g Propyl ene gb.9&ol 20
g Pol yet h{d ene gl ycol BHA (butylatgtDhygroxy\eiseleg0 001 g 1
g 0.9% Saline solution gs Water 4800 mi 45 The act®®V¥ conpound is
di ssol ved in prﬂﬁ:ﬂh@g@ovg‘%ﬁments,g%e}fmznw a%‘é‘orﬂJuééﬁ% -ﬁ%ﬁ Whﬁ%ﬁrrﬁ@ AsAffu:lent
suf ficient gty bywatér 689842 ddﬂﬂecﬁﬂi%édﬁ&hslsﬁrrlﬁ@@rbr ado Yot the Slebrh fdri@ation
provi de 160 whicio tieh@odiedRo rapm tembératgel ut i on which is filtered through a 0.2
m cron nmenbr and Nt fAlewing fefrauigsiac kgl fanidesredioese] and '@@mﬁqulaowctwvhe fol | owi ng
formul ation is useful for mtravenogs b0 do9 50 C. I.V. Formul ation
Ml oRy

ation

Active conpound I ne sol ut| on 100
g 55 40 Active compound 05 g
Propylene giycol 20 g
Polyethylene glycol 20 g
_ Tween 80 1¢g
\_ 0.9% Saline solution gs 100 mi

45 :
_ The active compound is dissolved in propylene glycol, polyethyiene glycol 400 and Tween 80. A
sufficient quantity of 0.9% saline solution is then added with stirring to provide 100 m! of the L.P. or [.M.
solution which is filtered through a 0.2 micron membrane filter and packaged under sterile conditions. '
The following formulation is useful for intravenous injection.
50 :
' C. LV. Formulation

Active compound 0.5 g
0.9% Saline solution ' 100 g
55

The active compound is added to 100 ml of 0.9% saline solution with stirring to provide 100 ml of LV,
solution which is filtered through a 0.2 micron membrane filter and packaged under sterile conditions.

60
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The actlve conmpound is added to 100 nl of 0.9% sali ne solution with
stlrrlng t'o provide 100 ml of |.V. solution which.is filtered through a 0.2
m cron nenbrane filter and packaged ungée?éﬁe“ | e conditions. 6@5 9 0
066 208 D.. Tabl et Fornul ation Part s0 b t Active conpound

200 5 W) - _ VBgres g My i AéruRtion
Starch 30 Lactose
116 PVP (pol yvi nyl pyrrolidone) . 3 1Berts by weight aphove i ngredients

are COTTPI ned and granul dcti @¥Pednet hanol as the sof¥ent. The formul ati on
is then dried and formed 3¢ $24 $¥E s (contai ni ng 20Qyny of active
conpound) with an approq_ a e tabletting machi ne. Thesexceptional antiviral
activity of the conpouncl:vpf(pdmewlbmuﬁaﬁﬂebn is illustrased by the f ol I ovvi ng

assay proced1t_Jrets) Ipe Helr esds lI e3< rus 2 stra
odi Bar o heﬁ @Egm "E:’ tFetf atr °gzg§§f‘?gt ilf§°rf<aa‘ " REUD? Q’"'@%‘QM °§‘{° é:p :{Zéuﬁg‘tab 23%

medi a vvas
cells were 'ﬂﬁ%ﬁ&eﬁﬁbnaf@ﬂmsﬁﬂdlwﬁUﬁtﬁ@sfbﬁip@ﬁhm&efﬁv&iﬁﬁ lsél'[ust[rﬁdid’ Hy thelfblwarg, asand
centri f ugeehcedurésenove cell debris. The supernatant fl UI d was aliquoted and

stored fr ozeThea"der eersmp:q;rwmt 2 styain Gpfo 06&0‘70 W?%E'F@’ngf' E%&fgﬁ,ﬁmﬂ‘ﬁc ui d
pr oduced QW S e EeC o 8 bnd S Pl bl herr)
di lution f|Lﬁ'd Qs; uzmtﬁ r‘ﬁa:k zéreﬂgﬁo anﬁ ushr)\ 1F-CRIutiéR SURSsuPérnat

a®0

Swi ss V‘ébshﬂrpr 068l 80B s ) &5mf‘b2twga?)se (0,9 ircHEp-l2@elg @k dm“idﬂhﬁmpmdutemaé%
route udi nghd ciillerge diCsENEENELG ONt ai Ni ng 10 [err /rmuse of virus,

chal ,enged wBtdypy &f 2P Pwigp\Wabstsr femalednics using
V\DfUEI/ ng pr%rqf ﬁiﬂ &&1 mﬂgo I‘&F r?]outs%gf wrt% M)CS ﬁ%gngsg 6’ éhildfg F%ﬁror ﬁss wm an the
post - chal | e”@?éat cordéo‘ﬂh gar§ Roudl (dhalRhgel Phe Mize, WRidRd Wbrﬂh;&tcﬁaed

t he con;zouml&adnnmaa’ea ﬂh@ c&n;ﬁmn&tm &alings. &k at, 5 dikgnty rhgikgeand 2@ B aRkyy Okg gro@mef 29 mingp

of 20 m ce:;;@:sem@dora@l growndlaefhmgwmdpalmd cliarRrpdtaens wag| repedted b 24 4% 72 qnpd6
treat ment at 438 7 hours ost est
conpounds g?% :{g‘ﬁ% hﬁﬁﬁ‘ﬁﬂﬂ‘ﬁﬁ'” :coﬁ;gi%r!d? bsegl B I sed
in U S 34,1 VI ng structura siml arlty to portlons of the conpound
of the invention. 30 Survivers (out of 20) Days Posirvigmajobtesig® Test

Conpound - Dosage 12 1Rpys Post Ghglienge Unt r eat ed
Control s 0 0 0
9- (1, 3- gli benzoxy- RShFOPRINRS 5 ng/ kgDosage o 12 3¢ 21 5
nmet hyl ) adeni ne 10 0 0 20 / kg 1
1 9-(1, 3- di benzoxy 3‘6885'85&F 5 ng/ kg 280 90 b 0 45
met hyl') - 6- mer capt @4 zdx-200dpk & O 5mg/kg 0 2 02 2
. methyl)adenine
40 10 mg/kg 1 0 0
| 20 mg/kg 1 1 1
9+(1,3-dibenzoxy-2-propoxy 5 mg/kg 2 0 0
] methyl)-6-mercaptopurine
: 10 mg/kg _0 0- 0
20 mg/kg 1 0 0
50 9-(1-hydroxy-2-ethoxy 5 mg/kg 1 1 1
: methyl)guanine
i , _ 10 mo/kg 3 3 3
20 mg/kg 5 4 4
55 :
9-(1,3-dihydroxy~2-propoxy 5 mg/kg 15 14 14
methyl)guanine
10 mg/kg 19 18 18
60 : 0mg/kg 19 18 15

in the above results, a comparison' between the number of survivihg animals administered the
compound of the invention and the number of surviving animals administered the three prior art
65 compounds clearly demonstrates the markedly superior antiviral activity of our compound.
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1 0 0 50 9- (1- hydr oxy- 2- et hoxy
1 1 1 methyl )g i 10 ny/ kg 3 3
5 4. 4 55 @gg E§Phydroxy 2- pr opoxy 5
[Kg . 1aa'|ms 14 14 rret hyl ) guani ne 10 ng/ kg 19 é’ 18
_ -60 T 20 ny/ kg 19 18
31 fint he dbova. meseipsundas-nartfrgtiosyhipiopxaethyligheninelardahe offarmanevticgiiyrageeptable

mal s adm saﬁtstheteefd the co ound of the |nve t| on and t he nunber of

Vi vi ng an| Thecapotn R LIRrReY £w ~8o conpounds clearly
onstrates &tigég ngln v:%): i prop[g?&f:y o a¥oGHt of -l 3 ABRIrokEbrogdy-
0 P66 208 Clggmﬁ) m“ aQﬁﬂﬁﬁuﬂ afly 4cte @ydﬁﬂmy 2- propoxynet hyl ) guani ne
anjl the phar maceatpraass fr prepaeipg alsH®3-gildraxvtdnonosy-methyliguaning anthe BRAFPRAGYHSAIY
9-41,3- d| %/ d pag abziﬁyka)ﬁbe’ﬁ ryehich ¢p t?§ e. 3. The sodium salt of
9- {1, 3- di hydr 08 9e2eH#5B 30 ARAHA A{g 4. A pharnaceutical conposition
whifch conprises an effective anount f 9 (1, 3-di hydr oxy- 2- pr opoxy-
met hyl ) guani ne or a pharnmaceutical |y Jaccegtable salt thereof. 5. A process
fon preparéng a 9-(1, 3-di hydroxy- 28%r o et hyl ) guani ne and the
pharmaceutically 10 acceptable salda\t s f which conprises: a)
deacyl ating a conpound of the farnrll [arr mherein R is defined adI&h
acyl group, 25 H CH, | CH,OH 0 wherein R' is a
strai.ght @ branched hydrocarbon chain of onecf Gy €N carbon atons, to
afford 9- (1, 3- 30 di hydroxy-2- propoxynet hyl ) gtiahi ne; or b) S|nultaneously
QH yl kyl ating aneferGefidblafgh aycpapound of the formula O N wherein Ris
erei nabove defined and R is a protecting group such as benzyl
optlonallyssubstltuted with 1 or 2 al koxy 8roups, where alkyl is as herein
defli ned, preferably nmethoxy, or Iower alkyl groups, where 45 alkyl is
defli ned as a straight or branched chain hydrocarbon of one to four carbon
at gns, pref eqabled Ak RYetraightQor dfdnbtied hydrocarbon chain of one to ten carbon atoms, to afford 9-(1,3-
9- (|1, 3 di hyg ddiygrod~Pirograyryeraiibydn)nguani ne; or c) convertin

9- (|1, 3- di hydr oxlgbszntmr@peﬁbyq’?ewﬁy'm)fg@aﬁid??éy'f‘lﬁ'gé CB'H&?%(?E'H'F [oEaY'?y accept abl e
saljt; or d) converting a salt of 9-(143-dihydroxy-2- propoxynethyl)guanlne
to 9-(1 3-di hydr oxy- 2- propoxy- net hyl )guani ne; or
- 50 ey converting a salt of 9- S ydr oxy- 2- propoxynethyl)guanlne
to ja pharmaceutically acceptable S%UL~tﬂ repf. 4. The conmpound of the
formula 0 (1X) RN Ny
: H ' CH.,OCHCH,OR'
40 ' |
CH,OR'

wherein R is as hereinabove defined and R’ is a protecting group such as benzyl optionally substituted with
1 or 2 alkoxy groups, where alkyl is as herein defined, preferably methoxy, or lower alkyt groups, where
alkyl is defined as a straight or branched chain hydrocarbon of one to four carbon atoms, preferably
methyl, to afford 9-(1,3-dihydroxy-2-propoxymethyl)guanine; or

c) converting 9-(1,3-dihydroxy-2-propoxymethyl)guanine to a pharmaceutically acceptable salt; or

d) converting a salt of 9-{1 ,3-dihydroxy-2-propoxymethyliguanine to 9-(1,3-dihydroxy-2-propoxy-
methyl)guanine; or -
50 e) converting a salt of 9-(1,3-dihydroxy-2-propoxymethyllguanine to a pharmaceutlcally acceptable salt

thereof.

4, The compound of the formula

- f?E\>

CH OCHCH 20H

N 45

60
CHZOH
and the saits thereof wherein R is an acyl group, R"'CO, wherein R’" is a straight or branched hydrocarbon
chain of one to ten carbon atoms.
65 7. The process for preparing a compound of the formula-

11

(O




60 and the salts thereof wherein Ris an acyl group, R'CO wherein R'" is a
strai ght' or branched hydrocarbon chain of one to ten carbon atoms. 65
7. The process,'for preparing a conpound of the fornula 11 0 066 208 and
the salts thereof wherein Ris an a@yP66r888, 15 wherein R' is a straight
or branched hydrocar bon chain of oge to ten carbon atons whi ch@mrl ses a)
dearaJ??Iatlng a conpound of the f 20
0 25 30 - wherein Ris as herei 0 ined and R is a protecting group
such asgzbenzyl optionally substi i ut e V\&h 1 or 2 al koxy groups, orfIKbwer |
al kyl groups wherein al kyl is Ned af% a straight or branched hydrocarbon |
chain of one to four carbon atdrs; or HJH cutwg a conpound of fornula
(VIT'1) with a Lewis acid; or c) reacting a % ﬁgound of formula (MI1I) with

Q

acetic gcid; or 35 d) convertlng a co of formula (IX).to its
salt; or e onvertin the correspondi ng free conpound of
for mul a (Ia%ﬁt% é'??fe ﬂ‘gﬁ 's aéf(fcy 9% Di e Ver bi ndung

9- (1, 3- D hydroxy- 2- propoxynethyl) guani p und di e pharmazeuti sch annehnbar en
Sal ze davon. 2. Die Verbindung 9-(1,3-Difhydroxy-2-propoxynet hyl)-guanin. 3.
Das Nat’fi umsal z von 9- (1 3-Di hydroxy R’fropoxymet hyl ) - guanin. 4. Eine
pharnazeutlsch ”Zus tzu
9- (1, 3-Di hya&el(ggﬂ;* ?ﬂi rancpe% Vi"\\/ﬁg r@on c'hg‘ & on%‘éé %ﬂ%ﬁrg%?% ra%/ ﬁgigheﬁimpﬂgeﬁ
annehnbaren Salt davon [err 5 E|n Vérfahren zur Herstellung von
9-(1,3- 9 hydr oxy- 2- propoxynethyl) uani n und den pharnmazeuti sch annehnbren
Sal\zen davon, wel ches unfait. a%u cylierung ei ner Verbindung der
Formel 50 l 0 55

(1X) H (VIII)

R -N aN . N

CH2OCH3®2 OH CH 2 worin R al @ neNAcyllgruppe 60 0 R C 65 definiert ist,

wobei R' eine gerade oderverzwei gte Koht' ey ggzﬂ%toffkette mt 1 bis 10

Kohl enstof fatomen 12 C 111111111111111111CH,0R' 066 208 ist, zu

9- (1, 3- D hydr oxy- 2- propoxynet hyl ) - guani n; oder die glelchzeltlge

Dear yl awyﬂheemjhgas herethaleya defineeandiRis @ ipratsctingaardiiprsdieirag behay! oftionaily|substituted with

1 or 2 alkoxy groups, or lower atkyl groups wherein alkyl is defined as a straight or branched hydrocarbon
chain of one to four carbon atoms; or
' b) reacting a compound of formula {VIIl} with a Lewis acid; or
¢) reacting a compound of formula (V) with acetic acid; or
‘35 d) converting a compound of formula (IX) to its salt; or
e) converting the sait to the corresponding free compound. of formula {1X).

Patentanspriiche

40 1. Die Verbindung 9-(1 3-D|hydroxy 2-propoxymethyl)-guanin und die pharmazeutisch annehmbaren
' Salze davon.
2. Die Verbindung 9-(1,3-Dihydroxy-2-propoxymethyl)-guanin.
s 3. Das Natriumsalz von 9-(1,3-Dihydroxy-2-propoxymethyl)-guanin.
4. Eine pharmazeutische Zusammensetzung welche eine wirksame Menge von 9-{1,3-Dihydroxy-2-
45 propoxymethyll-guanin oder einem pharmazeutisch annehmbaren Salt davon unfa@t.
' 5. Ein Verfahren zur Herstellung von 9-(1,3-Dihydroxy-2-propoxymethyl}-guanin und den
pharmazeutisch annehmbren Salzen davon, welches umfaidt,
a) die Deacylierung einer Verbindung der Formel

50 . _ 0
N
J\ N _ . (IX)
s5 R-N N ) _
: H CHZOCHCHZOH
CH ZOH
worin R als eine Acylgruppe
60 :
0
il
R"C

65 definiert ist, wobei R" eine gerade oder verzweigte Kohlenwasserstoffkette mit 1 bis 10 Kohienstoffatomen

12

A



5‘ o N RN~~ YO

©E ‘CH 20CHCH 20R C 20R wWopl 'g oben definiert ist und R

i ne Schutzgruppe ist, z.B. Benzyl, das gegebenenfalls mit 1 oder 2 .

I koxygr uppest, olset 3-%qubwirpe0dux\enatnv!)dgimm| eddr idist gleichreitige s Reandatkyiigruao xynd

V\rg'{erder%cv)i&fkw e Nprbirdunadenfsmp! Al kyl al s gerad- oder _
gtkettiger Kohlenwasserstoff @it 1 bis 4 Kohl enstoffatomen@i ni ert

, vorzygswei se Methyl, substituieft isf, zu

1, 3-Di hydr oxy- 2- pr opoxynet hyl) i, \oder c) ClberfOhren von

1, 3- D hydroxy- 2- propoxymet hyl ) - quaniln i/ ei n pharmazeuti sch annehnbares

z; oder d) Uberfuhren sines Bai"ze8“vo

ol
(
(
I

{1, 3- D jpydr oxy- 2- pr opoxymet hyl }& guani n Gty OQHGH_Z@'D hydr oxy-2- 20
opoxy- et hyl ) - guani n; oder e) Uberfuhren eicgesr6al zes von -

9

pf net h -
9t (1, 3- D hydr oxy- 2- propoxynet hyl )-guanin in e| pharmazeuti sch annehnbares
Sal z davon. SorifR wiegberhiefioiem ist MR' Pive SeHutz@¥yppe ist, z.B. Benzyl, das gegebenenfalls mit 1 oder 2
0
(

RN 26 Alkoxygruppen, wobei Alky uldeﬁmen.xst, _vorzugsweise Methoxy, oder nierderen Alkylgruppen,
I X) H 15 \n':obeu % ! tkg ( @DI ﬁrs%ffgln bgs mhﬁﬁ‘moff en d?slmert ﬁ% :
Acyl gr uppe R USérfuhM!ﬁrvbﬁ\ 3 Q’hﬂﬁo xyeERRY BV R & Qhéﬁﬁ ﬁil%ch annehmbares

wasser st of f kedit;ederit 1 bis 10 Kohl enstoffatorren ist. 7. Das Verfahren zur
Her stel | ung ei rﬁéﬁb%‘é-ﬂ‘!ﬁ"nﬁmgsdfe? VETD PiE-Dilydaaxy R-preppxymethyll-guanin in 8-(1,3-Dihydroxy-2-

20 propo
( I XI) H. Mren einés Sa zes vonL{’pH 3%9]1ydroxy- grogcg(\ér%e yly-\guaﬁm in eﬁ %armizeutlsch
Agyl gruppe 591nehmbares Salz davon.

Rin R' eine geviaderbddedg déerdrvlli gt € Kohl enwasserstoffkette mt 1 bis 10

Kohl"enst of f at onen i st, 55 wel ches unfalt. a) das Dearal kylieren einer

Ver bi ndunéf der Fornmel 0 60 - RN
(Y1) o CH 20CHCH 20R 68N \
20R 13 1 1|1|111111111111 0 11 111]] >0 066 208 A worin R w e oben

definiert ist und -R sine Schutgg z.B. Benzyl, das (IX)

gegenbeneAalls mt 1 oder 2 i?; gAl kdxygrcg oefcmdar ni eder en Al kyl gruppen,
rin Alkyl definiert ist als gerade oder vériwei‘gte Kohl en-

wasserstoffkette mt 1 bis 4 Kohlenstoffat one@,iz%bst ituiert ist; oder

35 und die Salze davon, worin R eine Acylgruppe R’*CO ist, worin R'’ eine gerade oder verzweigte Kohien-
wasserstoffkette mit 1 bis 10 Kohlenstoffatomen ist.
7. Das Verfahren zur Hersteilung einer Verbindung der Formet

o
) T
/& N
: ’ : R-N N ) (IX)
o H CH,,CCHCH,OH
NS 45 Y
: CH20H
und der Salze davon, worin R eine Acyigruppe
s0 _ o
!
R”C
i ist, worin R’’ eine gerade oder vertweigte Kohienwasserstoffkette mit 1 bis 10 Kohlenstoffatomen ist,
55 welches umfaft. '
a) das Dearalkylieren einer Verbindung der Formel
. N :
60 \> (VIII)
1:1 .
1]
| CH20C|!HCH 20R
65 _ - : CH,OR'
13 '
e

L



bl Umsetzen ei ner Verb| ndung der Formel (Vil) mit einer Lewis-Saure; oder 5
cl UnsetZzen einer .Verbi ndung der Fornel. (Vill) nit Essigsaure; oder

oer fuhren ei ngr Ver bi ndung der For 0ebD66! 2p8i n i hr Sal z; oder e) uhren
des Salzes. OI n_dje e'%s [ec herr‘lde frel e Ver bi ndunigder For el IfXéé 1o

Reven CatAlkgﬂyg up e:fdde?‘ dqerz;j;!% fa’?vﬁy P%‘B;e?rﬁ % PMdzquﬁgrgwe:gfe Koh en.
sel s p ar el li %ﬂﬁ mbl ftuiert ist; oder

9-(1, 3-di hydIS)Q)(t)SeQerpé'f&IBDW r@deb gmaémwe) ml3emére.eﬁ|e-bac.d€: odadi um de | a

9- (1 3- di hydc)dkryse lnmnlg feporaet iV, mltlEssmupogtﬂetrl on pharmaceuti que,

O o e b W eéﬁ?fm%mﬁpﬁ%g;};m A e A

Proc6de d@elingiaions i on de | a 9-(1, 3-di hydroxy- 2- propoxynet hyl ) guani ne et de
ses sel® pharnmaceuti quenent acceptables, qui conprend: a) |a d6acylation .
d' un conpos6!- dleHbﬁ*MMderzﬁqu "Liﬁw%uammetmhﬂmaceuﬂquement aCepERIBCH2 OH
CH206 30 dan? LF&QE% g mxy oxym lJ%e acyle, 0 35
Il R'C dans %gﬁ ifen ﬂ,awaé S D ol 8 i g
1 a 10 @t oxeui) nﬁal’: E‘URpth@bUeu qQErHB’l’ta cBptable de ce compose
9- (1, 3- di hyds.oRpedié pdeo pospgratitrhyde) QU &itn, Adihydoaxy 2Prdppxyingtrgdguanihal dtydeatsbo elet
1 as d6acyIPa@'FGFP"§?q¢ﬁ‘I°ﬁtme§b'as' gwi ceopseie de fornule O HN 50
R Biif Papyatiergerconagsere o dans laquelle R a la definition
donnee gi-dessus et ‘R est un groups protecteur tel qu'un groups benzyle
portant eventuellenent 1 ou 2 subst@ tuants al koxy dont |e radical alkyle
est\ el "que defini ici, de pref e met hoxy, ou avec des groupes al kyl e
inferieurs, |le groupe droite ou mf eé\ayant 1i 4 atones de carfgje,
preferepce | e groupe nethyle, po '
9- (1, 3-di hydr oxy- 2- pr opoxynet Ry¥ n| ngﬂ *{5—?{) |a transformation de |la
9- (1, 3-di hydr oxy- 2- pr opoxynet hy?)guam n 208 phar maceut i quenent 60
acceptable ou d) la transformation d' un s

9- (1, 3-gi hydroxy- 2- propoxymnet hyl ) guani ne en 92-(1 3-di hydr oxy- 2-
propoxynet hyl | guanine; ou e) la transformation de |la

9- (1, 3- di hyel 19aeénelr Bt QBRXIOARAI VA grisRREYE €N un sel phar naceuti quenent

accept able. 65 6. Conpose de forrmule 14 | Ipll~ 111111 111 1 1111111
0 066 208 _3
R"'C

dans lequel R’ est une chaine hydrocarbonée droite ou ramifiée ayant 1 3 10 atomeé de carbone, pour
former la 9-(1,3-dihydroxy-2-propoxyméthyl)guanine; ou

. 40
b) ia déarylalkylation et las déacylation simultanées d'un composé de formule
\/" 0
: 45
_ : HN ' N\>
- *\
R-8" Xy N
. 50 . L
H CH 2OC,HC;H 20R
CH 2OR‘

55 dans laquelle R a la définition donnée ci-dessus et R’ est un groupe protecteur tel qu‘un’ groupe benzyle
portant éventuellement 1 ou 2 substituants alkoxy dont ie radical alkyle est tel que défini ici, de préférence
méthoxy, ou avec des groupes alkyle inférieurs, le groupe droite ou ramifiée ayant 1 3 4 atomes de

~ carbone, de préférence le groupe méthyle, pour obtenir la 9-(1,3-dihydroxy-2- -propoxyméthyl)guanine; ou
c) la transformation de fa 9-(1,3- -dihydroxy-2-propoxyméthyl)guanine en un sel pharmaceutiquement
60 acceptable; ou

d) la transformation d‘un sel de 9-(1 ,3-dihydroxy-2-propoxyméthyliguanine en 9-(1,3- duhydroxy-2-
propoxyméthyliguanine; ou
e) la transformation de la 9-(1,3-dihydroxy-2- -propoxyméthyllguanine en un sel pharmaceuttquement
acceptable.
65 6. Composé de formule

14
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v

A-'* H

CH2 OCHCH2OH et ses sel formul e dans laquelle R est un

gr oupe -acyl e R"COou R' est une- chal® Qﬁ/cﬂ%ar bonee droite ou ram fiee
ayaht 1 ayant 10 atomes de carbongy 7. Pr006d6 de preparation d' un conpos6

de forpule-t5 0,20

(1% KR

| aquel 'es R est un groupe acyle aj\30 |
R'C dans | equel R' est une clpan

H oHC20

+ ~CH20 HAO 25 2s~ ~ENES N et de ses sels, nmul e dans

(ﬂ‘caf bonee droite ou ranifiee gﬂmt 1

a 10 atones de carbone, qui co#prend: a‘.‘ﬂzbaﬂdeza)lhl kyl ation d' un conpose de-
formule 35 o HNN 40 N ]

(VITT) b

donnee ci -

'CH 20CECH20R CH2OR 45 dSHgo% aquelle R a la definition

dessus et R est un groupe protecteur tel qu'un groupe benzyle
6vent uel | emenas selsufogbule dens qeatie Blestyn gdﬂeae(aeghe BligRu Bl ssdyrye chilnggvaigpreronas ¥9ite
i nf eri eur s oW @ATifide dvank i fant 104t sé'e xigfl ni comme 6tant une chaine
hydr ocar,pon6e” TPE7E & BrPratAn 'é‘{/’%lsﬁ °

reaction d' un conpose de fornule (
la reaction d' un conpose de fornul

"9 at omes de car bone; ou b) la
| 1) avec un acide de Lewis; ou 50 c)
Viggl) avec |'acide ac6tique; ou d) la

kransformation d' un conpose de f4§rnu X) en son sel; oue) la
r ansf or, gat ion du sel en. le co 6 e correspondant de fornul a(xx)X) .
5 60 65 1 R-N° N7 ) - |
B . CHZOCHCHZOH
b‘. CHZ-OK
25 ’ ’
et de ses sels, formule dans laquelle R est un groupe acyle
o
I
30 R''C
dans lequel R’ est une chaine hydrocarbonée droite ou ramifiée ayant 1 & 10 atomes de carbone, qui
comprend:
a) la déarafkylation d’'un composé de formule
35 0 .
a0 R— /k > (VIII)
]
CHZO('!HCHZOR
1
CHZOR
f\/,' 45 dans laquelle R a la définition donnée ci-dessus et R’ est un groupe protecteur tel qu'un groupe benzyle
éventuellement substitué avec un ou deux groupes alkoxy ou groupes alkyle inférieurs dont te radical
atkyle est défini comme étant une chaine hydrocarbonee droite ou ramifiée ayant 1 3 4 atomes de carbone;
ou
b) la réaction d'un composé de formule (VIl} avec un acide de Lewis; ou
50 c} la réaction d'un composé de formule (Vlil) avec I'acide acétique; ou
d} la transformation d’un composé de formule (IX} en son sel; ou
e) la transformation du sel en.le composé libre correspondant de formuie {IX}.
3
55
60
- 65
15
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