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USE. OF PHOSPHONYL METHOXYALKYL NUCLEOSI DES FOR THE TREATMENT OF RAI SED

| RTRAOCULAR PRESSURE 5 This application is a
continuation-in-part of U S. -application Serial No. 08/360,995 to
Wl liam Freeman, filed Decenber 20, 1994, entitled . TREATNVENT CF
CONDI TI ONS OF ABNORMALL Y | NCREASED | NTRA - OCULAR PRESSORFYRI

ADM NI STRATI ON OF PHOSPHONYL- METHOXYALKYL NUCLECSI DE ANALOGS AND
RELATED NUCLECSI DE 10 ANALOGS, and is also a continuation-in-part of U S
application Serial No. 08/222,128 to WIlliam Freeman, filed April 4,
1994, entitled . TREA TMENT OF -CONDI TI ONS OF ABNORMALLY | NCREASED | NTRA
0- CULAR PRESSURE BY ADM NI STRATI ON OF HPMPC #hb+&ELALED

PHOSPHONYL METHOXYALKYLCYTOSI NES.. The subj ect . mat t®r=of~T5— each of U.S.
application Serial -Nos. 08/360,995 and 08/222,128 is I ncor por at ed
herei n by refa8neidivesflsO FI ELD OF THE | NVENTI ON The

i nvention Herein rerates to the conpositions for and treatnent of

gl aucoma and ot her conditions of abnormally increased intraocular 20

pressure. 53 @eﬂh@swcmpomkafmafbmnﬂaeat ment by application of
t her apeutic conpounds and conpositions containing the conpounds
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in which

A is an unsubstituted or mono- to tetrasubstituted, aromatic or non-aromatic, monocyclic
or bicyclic heterocyclic radical, where one to two of the substituents of A can be selected

from the group consisting of halo-C,-Cyalkyl, cyclopropyl, halocyclopropyl,
Cy-Galkenyl, Cy-Caalkynyl, halo-Cy-Cialkenyl, halo-Cy-Caalkynyl, halo-C;-Csalkoxy,
C;-Csalkylthio, halo-C;-Caalkylthio, allyloxy, propargyloxy, allylthio, propargylthio,
haloellyloxy, haloallylthio, cyano and nitro, and one to four of the substituents of A can be
selected from the group consisting of Cy-Caalkyl, C;-Csalkoxy and halogen;

R is hydrogen, C;-Cgalikyl, phenyl-Cy-Calkyl, C5-Cecycloalkyl, C;-Cgalkenyl or

Cy-Cenlkynyl; and

X is N-NQ, or N-CN, . _
in free form or in salt form, and, ﬁa propriate, to tautomers thereof, in free form or in salt
form,

to & process for the preparation and to the use of these compounds and tautomers, to

pesticides whose active mgredicm is selected from these compounds and tavtomers, in
each case in fres form or in the form of agrochemically utilisable salts, to a process for the
preparation and to the use of these compositions, to plant propagation material treated
with these compositions, to a method of controiling pests, to mmmadxms, in free form or
in salt form, for the preparation of these compounds, and, if appropriate

free form or in salt form, thereof, and to a process fomhcpmpmmnmdtotheuseof

these intermediates. _
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d aucoma, which is the | eading cause of blindness in the United 25 States,
I's a group of diseases characterized by progressive atrophy of t he
optic nerve head leading to visual field loss, and, ultimately,

bl i ndness. d auconm is generally associated with el evated intraocul ar
pressure, which is an inportant risk factor for visual field | oss because

It causes further dammge to optic-ferve fibers. 30 There are
several types of glaucons, including open and closed angl e gl aucomm,

all involve th abn I T | .increase i nt r aocul ar WO 95/ 26734
PCT/ US95/ 04@3@3%@ . derivatives have pmosadmmehmmas anphropodicidally

pressure, paiiWiactiye inprofhas ki mb.emumelmo

t he eye,
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angl e bl ockCEBPPUSS Iy be corrected by surgery. Less preval ent types of
gllaucoma i ncl ude secondary gl auconmas related to inflammuation, trauma
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Di seases, phydrégas mmmmmmm Ele. thesthaving@86) Cecil :
ot § i BanyBR: 1 3 3% dibvine part-siructure, T GARTH b EqlilibifiTWikn B
relevant mmwmm, which have 4 4-amino-1,2,5,6-tetrabydro-1,3,5-oxadiazine
structure. Accordingly, the compounds I hereinabove and hereinafter
e, also to be understood as meaning corresponding tautomers, even when no

spemﬁc memmm is made of the latter in each individual case.

Coempounds I which have at least one basic centre can form, for example, acid addition
salts. These acid addition salts are formed, for example, with strong inorganic acids, such
mineral acids, for example perchloric acid, sulfuric acid, nitric acid, nitrous acid, a
phosphoric acid or a hydrohalic acid, with strong organic carboxylic acids, such as
unsubstituted or substituted, for example halogen-substituted, C;-C alkanecarboxylic
acids, for example acetic acid, or unsaturated or saturated dicarboxylic acids, for example
oxalic acid, malonic acid, succinic acid, maleic acid, fumaric acid or phthalic acid, or
kydroxycarboxylic acids, for example ascorbic acid, lactic acid, malic acid, tartaric acid or
citric acid, or benzoic acid, or with organic sulfonic acids, such 2s unsubstituted or
S@bsmwmed, for example halogen-substituted, C;-C,alkane- or arylsulfonic acids, for
example methene- or p-toluenesulfonic acid. Compounds 1 which have at least one acidic
group can furthermore form salts with bases. Suitable salts with bases are, for exampie,
metal salts such as alkali metal salts or alkaline earth metal saits, for example sodium
salts, potassium salts or magnesium salts, or salts with ammonia or with an organic amine,
such as morpholine, piperidine, pyrrolidine, a mono-, di- or tri-lower-alkylamine, for
xample ethyl-, diethyl-, triethyl- or dimethylpropylamine, or a mono-, di-or
trihydroxy-lower-altkylamine, for example mono-, di- or triethanolamine. Moreover,
orresponding internal salts may also be formed, where possible. Preferred salts within the
scope of the invention are agrochemically advantageous salts; however, the invention also
- comprises salts which are disadvantageous for agrochemical purposes, for exampie saits
which are toxic to honey bees or fish and which are employed, for example, for isolating
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I ntraocul ar pressure. Because intraocular pressure is controlled by 15

‘agueous hunor dynam cs, an understandi ng of the production and r enoval
&8f aqueous hunor fromthe eyeball provides insights into the causes of
i ncreased ocul ar pressure associ ated with gl aucona. Aqueous hunor s
simlar in electrolyte conposition to plasma, but has a | ower protein
content. The aqueous hunor keeps the eyebal| inflated, 20 supplies the
nutritional needs of the vascular |ens and cornea and washes away

met abol ites and. t oxic substances within.the Th k ueous
hunmor  f or N8 PHHYIEE TREOFIRIY Ee Fragmehempic g|upzﬁfa§aﬂcsaf Wbﬁwmﬁﬂ gﬁw
nonpi gnent esllatkom @emnm¢mmumememammm§m@mmm therecfiahe ve

B e

ciliary prberensties alm&mufappmpmmalsom ‘5“"%"4‘"%’”’5” tight
junctions BS o 4 _
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| nt raocul a essure, i fu ction f the |ffe

L whtch otk SR defhes Bege e
t he post er meenin : 1) actlve secretlon by

nonpi gmented epithelial cells of the ciliary process; 2) ultrafiltration of
5 bl ood pl asma, and 3) d|ffu5| on. Newy forned aqueous hurmor f1 ows

fromthe p8u Hueme in e dasig ring striciure of the heteracyphicrrdicsl foawe allnt o
' elements of th@Pemdnc Table which can form at ieast two covalent bonds.

Halogen, as 2 group per se and as mmmalelememofmhsrgmpsmdmpmn@s, such
haloalkyl, haloalkyithio, haloalkoxy, halocyclopropyl, haloalkenyl, haloalkynyl,
h&l@@ﬂyﬂmy and haloallylthio, is fluorine, chlorine, bromine or iodine, in particular
fluorine, chlorine or bromine, especially fluorine or chiorine, in particular chlorine.

Carbon-containing groups and compounds contain, urless otherwise defined, in each case
1 up to and including 6, preferubly 1 up to and including 3, in particuler 1 or 2, carbon
atoms. |

Cycloalkyl is cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl, preferably cyclopropyl.

Alkyl, as & group per se and as structural element of other groups and compounds, such as
phenylalkyl, heloalkyl, alkoxy, haloatkoxy, alkylthio and haloalkylthio, is, in each case

i consideration of the number of carbon atoms contained in each case in the
particular group or compound, either straight-chain, i.e. methyl, ethyl, propyl, butyl,
pemyll or hexyl, or branched, for example asopmpyl isobutyl, sec-butyl, tert»butyl,
isopentyl, neopentyl or isohexyl.

heloalkenyl, alkynyl and haloalkynyl are straight-chain or branched and contain
in each case two or, preferably, one unsaturated carbon-carbon bond(s). The double or
triple bonds of these substituents are preferably separated from the remaining part of the
compound I by at least one saturated carbon atom. Examples which may be mentioned are
allyl, methallyl, but-2-enyl, but-3-enyl, propargyl, but-2-yny! and but-3-ynyl.
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the anterior chanmber; aqueous hunor | eaves the eye by passive bul k
flow at the irridocorneal angle and uveoscleral outflow Any change in

%), 2) or 3) will disturb aqueous hunor dynam cs and likely alter 10

I ntraocul ar pressure. Treatnents for @ auconm

Most treatnments for glaucoma focus on reducing intraocul ar pressure.
Treatnent has invol ved adm ni strati on-4f- bet a- bl ockers such . as

timolol to decrease aqueous hunor production, epinephrine to |ower 15
i ntraocul ar pressure or diuretics such as acetazol am de to reduce
aqueous production, or adninistration of motic eyedrops such as
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gl aucoma A yslre er rgery to reI essure
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amount of progylier ibdpadpyd mh loﬁ whidhlie mope- tocheptasubstinitéd Bpfldsriib] chlorine

PCT/ US95/ 0@%&@ bromine, such as CH,CHBrCH,Br, CF,CHECF,, CH,CF,CF;, CR,CF,CF, o
@MCFQ;; and butyl or an isomer thereof, each of which can be mono- to nonasubstituted
by fluorine, chlorine and/or bromine, such as CF(CF;)YCHECF,;, CFo(CF,),CF; oder
CH,(CF,),CF,. Examples of haloalkenyl are 2,2-diflucroethen-1-yl,
2.2-dichloroethen-1-y1, 2-chloroprop-1-en-3-y, 2 Sf-dichlompmpelaem&syi and
2,3-dibromoprop-1-en-3-yl. Examples of haloalkynyl are 2-chloroprop- lsyn»fioyl,

hiloroprop-1-yn-3-yl and 2,3-dibromoprop-1-yn-3-yl. Examples of halocyclopropyl
are Zachmaomyl 2,2-difluorocyclopropyl and 2-chloro-2-fluorocyclopropyl.
Examples of haloallyloxy are 2-chioroprop-1-en-3-yloxy, 2,3-dichloroprop-1-en-3-yloxy
and 2,3-dibromoprop-1-en-3-yloxy. Examples of haloallylthio are 2-chloroprop-
i-en-3-ylthio, 2,3-dichloroprop-1-en-3-yithio and 2,3-dibromoprop-1-en-3-yithio.

In phenylalkyl, an alkyl group which is bonded to the remeaining part of the compound I is
substituted by a pheny! group, the alkyl group preferably being straight-chain and the
phenyﬂ group preferably being bonded in a position higher than the a-position, in

particular in the @-position, of the alkyl group; examples are benzyl, 2-phenylethyl and
&phenylbw@yﬂ.

red embodiments within the scope of the invention are:

(1) a compound of the formula I in which

A is an unsubstituted or mono- to tetra-substituted, aromatic or non-aromatic, monocyclic
or bicyclic, heterocyclic radical, it being possible for one to two of the substituents of A to
be selected from the group consisting of halo-C;-Csalky!, cyclopropyl, halocyclopropyl,
Cy-Cyalkenyl, Cy-Cyalkynyl, halo-Cy-Cyalkenyl, halo-Cy-Csalkynyl, halo-Cy-Cyalkoxy,
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- 4- however, only a small percentage of the topically applied dose

because the tissues of the eye are protected from such substances by
Humer ous mechani snms, including tear turnover, blinking, conjunctival
absorption into systemc circulation, and a highly sel ective corneal
barrier. 5 Al so, there is a risk for devel oping an intolerance to
nmedi cal t herapy or |aser therapy,-50 that a filtration operation for
control of i ntraocul ar pressure may becone necessary. Present surgical

techniques to | ower intraocular pressure, when medi cation fails to

decrease f CyiGyalybiic, halo-G 6 allpdthio, allyloxypropargyloky, allylshiof propergyltbioude 10

procedures r
Sites by ctélat. I lon S, el iy B8 bl o 8 s BRI
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alternati , C el 00,-Caeyciatigl, ©f-Catkdagior Cl-Eealky®yidand U. S.

Pat ent No. .‘: nost comon operations for glaucona are 15

gl aucoma f?q at’i ons, particularly trabecul ectonmy. These
operations invol ve cr eat ion of a fistula bet ween .t he subconj uncti val

space and r | ﬁﬁﬂﬁ
hol e at th?’%%ﬁﬁ g%ﬁéﬁgﬁ%tlﬁ@%u on o gﬁe%%@?&ug ssues
with eit hering védch bas|S on &ring membprsiand ip &w%m@mgi.%@@ngt he 20
subconj U”%ﬁe&fﬁeﬁmmm t he ant erior chanber Fluid then filters
through the frst | eit y absor ed by vessels within the
conj uncti v ff ‘T“L’% Qf” Wé tival tissues to be
ext ruded externally W|th the tears. In order for t he surgery to be
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patients, igeacted’r esently, this
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{4) acmnpoundofthefomultaiinwhichmebasicﬂng structure of A has 1 up to and
including 4, in particular 1 up to and including 3, especially 1 or 2, hetero atoms,
perticularly preferably 1 hetero atom;

(5) a compound of the formula I in which the basic ring structure of A is selected from the
group consisting of the basic ring structures
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PCT/ US95/ 04047 consequence of trabecul ectony, closure of the
passageway, .is treated with 5-fluorouracil and mtonycin C, which
apparently prevent closure _ by inhibiting cellular proliferation.
These drugs, however, are 'highly 69 toxi ¢ and have undesirabl e side
effects, including scleral mel ting. In view of the limted

nunber of treat ment options, there |s : therefore, a need to devel op
nore effectiv treatmantﬁfor glau Thereforey it is an.object
herein to p# » CO hodsN for ed rrent gtauconma.

SUMVARY OF [THE | WWENTI O\I 1 hods ¥f o vverl ng | rao ul ar E
pressure d i 5t ;&1 ni t e’
anount s ph@SphorfT net ﬁoxyap yl $iucl e@3| deg anal §gs a%e prvi ded.

One aspect of this therapy nethod | the apparent ability of a single
dosage or a series of |ower dosage I nt.raocul ar injections of the '
adm ni stered c rrpound topprovide 15 substantﬁ al and long | asting reduction
in int raocuN ur at | VR yeductions in pressure to
reducti on mmiHg o can be obt ai ned.
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I n which: (1) Rerr] is CHerr](
CHerr]CH O (CHerr])[err], CHerr] CH CH er
CGH err]OCCH(R err]), CH[err]OCI—I(R[err])(CH[er ,
CH err] OCH(R[err])(CH err])[err] O or o CH [err]CH(R err]7)0;.
Rlerr] is OH Rerr] is Hor CHerr]O4 nis O enerally 1-6, - )
preferably 1-3, nore preferably 1 or*i? and nost preferably 1; pis 0-3,
preferably Oor 1; and mis 0 to about 3, preferably 0 or 1; or

oQ— = gy —

(11) R errleki err] ) and p- 36, def i ngd -3 in (i), and Rerr] and
Rerr] ard 30 §li nkecht o 1l rmaficyci§c est@r grpup; WD 95/ 26734

PCT/ US95/ 0%Q4 o g SN - 6- _ B
is a pyrimdine or purine of represented by fformula (11):

[err] ¥10 and is selected frompyf nmidin-1-yl, pyrimdinyl-3-yl,

SO

purin-3-yl, purin-7-
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yl and purin-9-yl, or pharnmaceutically acceptable salts or esters thereof.
In particular, Bis selected frompyrimdin-1-yl, pyrimdinyl-3-yl,

puri n- 3- yl, purin-7-ylI' and purin-9-yl, or phar maceut i cal |y accept abl e
salts or es- 15 ters thereof, particularly, salts with alkali metals

anmoni a or am nes, or prodrug derivatives or other derivatives
thereof, particularly derivatives -8hat penetrate the cornea when

adm ni stered topically as eyedrops. Rlerr], Rerr], Rerr] and

am nonl kyl 1 ROR Priep Sy Grfomiio s depctcgase Rrddppen CorCallR) B 20

al koxy, al andey xﬂ#@ﬁie]lﬁ lapd ndtatgarded es\iBubktitient®f & Butand hal is

%o na "™ EgeBRhERREHge HE B RUSRREFT 00, oL 10T 70D s pot et

I nt raocul ar pressure. Al kyl and al koxy groups are preferably | ower
al kyl , pref i ABR Y 21 &%mst
KL, Pl ST & Biptpound of W KolinilaGn Wik hé BRRS ipl Rirfriie A B 12 3 1Ry

preferably memﬁ%lﬁéoups @!ﬂg]@ﬂf‘%@fﬂ} sulfyr gpé Fﬁlsrﬂﬁh@mm’gmﬁ@l i de,
or Orh R[ﬁrmh@@dftﬁéﬁémmaiméﬁhméﬁn mcmxsmoxs}r%&ﬁfgg’:ﬁﬁhmfi?ﬁ?nds
ar e e (0] on oundas |
Rerr] is ok @18 g0 o P ey DORRER o FERGEpeot s CHERAr 1) [ er 1] (O
:ﬂg; ;]r albis @hipaiculur fh which the Basicoimpstadcture hass], m&wm@w&m th7e34
BT/ USIE/ % n% consisfRf of Bygen, suifur BEEKRHI, Ywrdkel ot Gor® then one MM@ -
(ii) R[err]asoms idche hesic sisg stugtine is f oxygen jos & sgifur atom, pepferably atleaskoner o
linked t0 piyggen atom;

{7) a compound of the formula I, in which A is bonded via a C atom of its basicring
tructure to the remaining part of the compound I; |

(8) a compound of the formula I in which A is unsubstituted or mono- or disubstituted by
substituents selected from the group consisting of halogen, Cy-Caalkyl, halloeCrO_;alkyl
C,~Csalkoxy and halo-C,-Cs-alkoxy,

preferably in which A is unsubstituted or mono- or disubstituted by substituents selected
from the group consisting of halogen and C,;-Csalkyl;

{(9) a compound of the formula I in which the basic ring structure of A is a pyridyl,

1-oxidopyridinio or thiazolyl group,

preferably in which the basic ring structure of A is a pyrid-3-yi, iuomdoa3-=pyndzmo or

thiazol-5-y1 group,

in particnlar in which A is a pyrid-3-yl, 2-halopyrid-3-yl-, 2,3-dihalopyrid-3-yi,

2-C-Caalkylpyrid-5-yl, 1-oxido-3-pyridinio, Z»halonllmxxdc«i-pyndxmo, 2,3-dihalo-
i-oxide-3-pyridinio or 2-halothiazol-5-yl group,

in particular in which A is a pyrid-3-yl, Zahallopyndoseyl Zohaloele@xndn»&pyndmm or

Z2-halothiazol-3-y1 group,

preferably in which Aisa ch!ﬁumpyrid-ﬁeyl, Z-methylpyrid-5-yl, 1-oxido-3-pyridinio,

2-chloro-1-oxido-5-pyridinio, 2,3-dichloro- 1-oxido-5-pyridinio or 2-chlorothiazol-5-yl

group, | :

especially in which A is a pyrid-3-yl, 2-chloropyrid-5-yl, 2-chlor-1-oxido-3-pyridinio or

2-chiorothiazol-5-y1 group, '
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forma cyclic ester group. The net hod produces significant and
| ong term | owering of I ntraocul ar pressure, -preferably to a | evel that
does not result in danage 5 to the optic nerve associated with increased
ocul ar pressure, nore preferably to a pressure that is within the -
normal range of intraocul ar pressure or within a range of pressure

t hat does not damage the optic ne@~e fiber or cause |oss of visual
field. In particular, nmethods for the treatment of gl aucona by

adm ni stering an effective amunt of 10_ conmpound of fornula | for |owering
i nt r aocul ai® PArdeWeris which A is ¢ 2-chiorapyrid-5-yl gn preferably, 8 drohloraiazel-fivber s and
resul t ant gnﬁ@gl | oss does not occur are provi ded. The
conmpound of formula | is formul ated, preferably as a free drug or,
alternatlvely, encapsul ated into Ilposones or other long acting 15 drug

del i veryI sg(w)armmpbmdaﬂmm'@muimumhmhkmﬁﬁﬂa&yi@ﬁbw}@mfkﬁ Fts by
i ntraocul a r ta!!&ﬂ at is effective for |owering
t raocul arbgecrébg&ur e ?%ICAM 3’%?@ ‘G ;

in e co Yo be forrrulated for topical

appl i cat i oespeeiall ﬁ@yc@al% Gsrﬁe Wb, if derivatives

of the conpresasi ﬂkﬂ GQ]RQ@]% @am% the 20 aqueous
hunor Wnereb cont &;I’}ioth lI|a Iélg%dﬁ IS effg%te’#d A ‘The
conpounds Jt AR * si ngl e dosage adm ni stration
such that amounts in the range of about 1-1000 [err]g, 10- 200 [err]g,
nore prefe Ig/cﬁﬂ - Ol ‘wﬁ? % aeReL 10-40 [err]g, or 10-

20 [err]g gﬁg %o@ﬂ%éf@n&lfa vo?%% ﬁbéD 5 -0.150 m, preferably 0.1
25 m into the eye. Thus conposi tions for the treat ment of gl aucoma

formul at ed¢f29% cBidpohid SOH8 $SAIRT H Which '& V1, S XS dbphridinid
amount, typicall 10 10 err| ref.era bol';lt 10-40°[ € 'i
prefer abl y TH8 %@B&Szm Yir§ @ﬁw& Qfgl tregturg 1o he femaifin
phar maceut pgrapdsndiumdnilith i mﬁmmm@mmmwd@bsmm by substituents selected
from the group consisting of halogen and C,-Cjalkyl, R is C,-Cgalkyl, phenyl-C;-C4alkyl,
Cs-Cyeycloalkyl, Cy-Chalkenyl or C3-Cyalkynyl and X is N-NG, or N-CN;

(13) a compound of the formula I in which A is a 2-chloropyrid-5-v1, 2-methylpyrid-5-yi,
1-oxido-3-pyridinio, 2-chloro-1-oxido-5-pyridinio, 2,3odnchlmo=1=om@o=5~pyndnmo oF
2-chicrothiazol-5-yl group, R is C;-C,alky] and X is N-NOC,;

(14) a compound of the formula I in which A is a 2-chlorothiazol-5-yl or

2-chloropyrid-5-y] group, R is C;-C,alkyl and X is N-NO,.

Compounds of the formula I which are particularly preferred within the scope of the - -
invention are those mentioned in Examples H3 and H4.

Specifically preferred compounds within the scope of the i mvenmm are
(a) Se(zechmmynd Sayimethyl)«SnmcthylAem troiminoperh

hiorothiszo lﬁqlmethyl)»&meﬂnyl#mﬁrmmmoperhydm1 »3,5-oxadiazine,
(c) 3-methyl-4-nitroimino-3-(1-oxido-3-pyridiniomethyl)perhydro-1,3,5-oxadiazine,
(d) 5-(2-chloro-1-oxido-3-pyridiniomethyl)-3-methyl-4-nitroiminoperhydro-1,3,5-
oxadiazine and
(e) SQmethylasa(zememylpyndsseyhmthyl)qd»m oimi

BODEE h}'dm*IQSQSF'oxadim'

As another object of the invention, the process for the preparation of the compounds of the
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The above dosages are speC|f|ed with reference to (s)-1-(3-

hydr oxy- 2- phosphonyl net hoxypropyl ) cyt osi ne [ HPMPC]. The anount of

conpound wi Il be adjusted for nol ecul ar wei ght differences from HPMPC
so that conparable anounts on a nol ar bH¥+s are used. The 5 anount is also
adjusted for any difference in potency as descri bed herei n. For

exanpl e, HPNPA exhlblts aprrOX|nater 10-50% of the potency of HPWMPC.
Conmpounds  ofermglicl oxp Haparopristathe thpners thereofpin qach opsgin free fiarmeosinsplt form,
rel atively bireipridedcfonBuniple, | ndex, are desirabl e because they permt -
better increnental titration of the total dosage. As 10 discribe herin,

t he conpounds are intended to be increnentally adm ni stered to achieve
i nt raocul ar aymeacigaccontpound of therfotmuldver sel y i npact on the field of
Vi si on. : The conpounds nay al so be fornulated for inplantation
into the anterior or pestepi or chanber, preferably the vitreous
cavity, in sustained 15 releaseg fornmul ations, such as adsorbed to

bi odegr adabl e supports,"‘wi\‘a»N N, ﬁl udi ng col | agen sponges, or @ | i posones.
P

Sust ai ned rel ease fornu- 'l ations nmay be fornmul ated for pl e dosage
adm ni stration, so that ’Elurl ng a selected period of tine, such as a
nonth or up to about a year, several dosages are adm nistered. Thus,
for exanple b e z e oL anout ;. I WO
to up to abgh{ch@?%%&%ﬁoﬂg%e M{"Mﬁ@%ﬁ%&%@%&@ B oin

Irehize! almmmgandmmmpmfmﬂn is
gﬁ# 5 Bl AR WRk: B

of formul a ‘ , dm n| ation :
[err]g, pret @js, % mor e preferably 10-20 [err]g of a
conmpound of forrmula I in a volune of 0.100 m. Typically, the vials

WL RS, O e & RS otid ot b Forala 118 which R 35 0BS: thim Bikdrogen, or, if
ppropriate, a tautomer and/or salt thereof, reacting, preferably in the presence of a base, a
campmmd of the formula I in which R is hydrogen and which can be obtained, for
example, according to variant a) or ¢), or & tautomer and/or salt thereof, with & compound
of the formula

one inj ect i which A, Rananreasﬂcfmed
provi ded i NnganSEE

YR (),

which is known or can be prepared in analogy momespmndinghnmc@mpomds, and in
which R is as defined in formula I with the exception of hydrogen and Y is a leaving
group, or

c) reacting, preferably in the presence of & base, a compound of the formula
©

) .
H'MYN‘R vy, |

'in which R and X are as defined in formula I, or a tantomer and/or salt thereof, with a
compound of the formula

A-CH,-Y l v,



P

»

Al so provided are kits for practice of the nethods herein. The Kits
contain one or nore containers, such as sealed vials, with sufficient 30
conposition for single dosage administration, and one or nore needles,
WD 95/ 26734 :
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as self sealing 25-33 gauge needl es, p“rpelf“erabl y 33 gauge or smal | er
needl es, precisely calibrated syringes or other precisely cali brated

delivery device, suitable for intravitreal injection.
Adm ni strati on of t he conposition i S preferably by | ntraocular 5
i nj ecti on, whichdsigiovn omranibedespandd indnalogy to correspomting hmvafémpmmds andl in

Vitroous caueky s e HSORARTRE R LG 9RD 3 bl i,

I nj ection, @mgﬂ _ mﬁqsef;tlon or injection into the external | ayers of
the eye, SUGN/@RSifeSifcd) comehingdd corpdmiliod heFormillt 8P SftdndriRdrbNin Qich Py 10

t opi cal appl | cat j fon.to the a, en g deri vative of
conpound i SCAse ifireq formeor Fﬁ%f% Wﬁﬁ%“’&ngﬁ E FRing EReseer gy 2
i n] ecti ons diffeten

: : e »."i"" L
el atrwely ToteabE gb Bk Brfhe o cnd pe
ab?ut 20I 15desjred ispgrer.andios convegtifgs frpgwmp@mdrof thesfoemuld Tion auamdmwr themtof,
I Ntraocu ar ﬁmed (m r al
days, typi ca y%g%%ﬁ?btwo gcc gw{h%i §§<m%&};€l i HQ@ oes h@'gﬁ%ﬁﬁﬁw.
t he pressur@ﬂl%m@glﬂl@h@fém of the M’WMWQ?@&M@@%

adm ni st er egbtained addoding w&ammwmmm memo@mwmbebmp&ﬁdam@nt Iy

| ow pr r W, || n
Ow pressurg t%tlmmmatgﬁmﬁn%}] S1eOL, Yor S0 R Yeerdent sait.

What has been said hereinabove for tantomers and/or salts of compounds I applies
analogously to starting materials mentioned hereinabove and hereinafter with regand to the
tautomers and/for salts thereof.

The reactions described hereinabove and hereinafter are carried out in a manner known
per se, for example in the absence oz, convenmmny, in the presence of a suitable solvent
or diluent or a mixture of these, the process being carried out, as required, with cooling, at
room temperature or with heating, for example in a temperature range from approximately
-80°C to the boiling point of the reaction mixture, preferably from approximately -20°C o
-approximately +150°C, and, if necessary, in a sealed container, under pressure, in an inert
gas atmosphere and/or under anhydrous conditions. Particularly advantageous reaction
conditions can be found in the Examples.

The starﬁmg materials mentioned hereinabove and hereinafter which are used for the

reparation of the compounds 1 or, if appropriate, of the tautomers thereof, in each case in
ﬁeefmm or in salt form, are known or can bepmmdbyme&hods!mownperse, for
example by the information given hereinafter. : :

Variant 2):

Suitable bases for facilitating the reaction are, for example, the hydroxides, hydrides,
amides, alkanolates, acetates, carbonates, dialkylamides or alkylsilylamides of alkali
metals or alkaline earth metals, alkylamines, alkylenediamines, free or N-alkylated,




[

20 the optic nerve fibers or result in loss of vision is achieved. In sone
cases, the initial series of treatnments nmay be sufficient to achieve a

per manent | owering of pressure. In other cases, additional injections

may be required at infrequent intervals to sustain the |owered pressure.

The anount of the conpound admi nistered may be varied by the 25 physician
to obtain the desired degree of pressuﬂ% decrease. Caution shoul d be
used to avoid achieving a pressure that is lower than desired.

DETAI LED DESCRI PTI ON AND | VE . Unl ess_ defi ned
ot her wi se, SapTREdaE W?ng?ﬁ’“g@% % %@t%we&mmw@ﬁ Eisdes pngh
same neani.ggrhosylis mgmptwmm ymemntnedl are sodiunyByBbxids, sddium

PCT/ US95/ 040

Pt 50! Ofiodae, sodiug gmidde, sptivm ethapalate. e g o Py

publ i cat i opetassivme tert-Hutapolste; poassim h}’m:) tassitinh garberiase, gpotassium hydride,
As used heh&ﬂmﬁm% Et'ni'& ms

Dantid, chicR@d hitHide, gl aucoma
is an am)unt; t .

t tp amal rate 5 manner
reduce a st bﬁj& nm’@my negismin vSW%%“g’@@%I y by
r educi ng Imymaxyt em?tmm@mamﬂ it g %emytmmmunt

rosor di ng PEAGEF i id@nm”' ey et
the gl w . | ower i ng of the intraocular 10

pressure to a IeveI t hat does not cause damage to the optic nerve, but,

typically, is admnistered in order to reduce intraocular pressure, thereby
Suitable acid catalysts for facilitating the reaction are, for example, those acids, employed

in catalytic amounts, which have been mentioned hereinabove as being suitable for the
formation of acid addition salts with compounds L.

The reactants can be reacted with each other as such, ie. without adding a solvent or
diluent, for example in the molten state. However, in most cases it is advantageous to add
an inest solvent or diluent or 2 mixture of these. The following may be mentioned as
examples of such solvents or diluents: aromatic, aliphatic and alicyclic hydrocerbons and
halohydrocarbons, such as benzene, toluene, xylene, mesitylene, tetralin, chlorobenzene,
dichlorobenzene, bromobenzene, petroleum ether, hexane, cyclohexane, dichloromethane,
ichloromethane, tetrachloromethane, dichloroethane, trichioroethene or

tetrachloroethene; esters, such as ethyl acetate; ethers, such as diethy! ether, dxmyt

diisopropyl ether, dibuty!] ether, tert-buty! methyl ether, cthylene glycol monomethyl
ether, ethylene glycol monoethyl ether, ethylene glycol dimethy! ether, dimethoxydiethyl

drofuran or dioxane; ketones, such as acetone, methyl ethyl ketone or methyl
isobutyl keme, aicohols, such as methanol, ethanol, propanol, isopropancl, butanol,
cthylene glycol or glycerol; amides, such as N,N-dimethylformamide, N,N-diethyl-
formamide, N,N-dimethylacetamide, N-methylpyrrolidone or hexamethylphosphoric
wiamide; nitriles, such as acetonitrile or propionitrile; and sulfoxides, such as dimethyl
sulfoxide. If the reaction is carried out in the presence of a base, then bases which are
employed in excess, such as triethylamine, pyridine, N-methylmorpholine or
N,N-diethylaniline, can also act as solvents or diluents. If the reaction is carried out in the
presence of an acid catalyst, then acids which are employed in excess, for example strong
. organic carboxylic acids, such as unsubstituted or substituted, for example

halogen«subsnmm C;-C4alkanecarboxylic acids, for example formic acid, acetic acid or
propionic acid, can also act as solvents or diluents.
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aneliorating any associ ated pat hol ogy or synptons of the disease.
Typically, repeated admnistration is required to achieve the desired
r'eduction in pressure or to halt progression of the associated pathol ogy.
15 As used herein, the adverse synptons associated with el evated
I ntraocul ar pressure is/are the damage to the optic nerve observed as
cuppi ng and/or toss of visual field. @IBping refers to an observable
depression in the central area or paracentral area of the optic nerve.

As used herein, pharmaceutically acceptable salts, esters or other 20
derivatives of  the conpounds I nclude any salts, esters or derivatives

that may baheeagiibl iPiRasgsbdly éaﬁm\ﬁfinﬁké gécm{tetrﬁdn mﬁna

b e Al W A e el

and that e %B@‘?C,an mmymmthel rengel hetwedn roemaempenatupe amth nhgseﬁuﬁuen@&amm

exanple, h @ OX o 0 n be esterified or etherified. ' As
used herein, 1 l refers to an anount, concentration or dosage
of a parti cuI ar conpound that achieves a 50%i nhi bi tion of a maxi mal

nggoﬂzsel '};f‘dés tﬁé%ﬁ??éﬁ%h&p ‘ rat s nor a
particul ar ﬂ@%%‘&[@g EPATRIE Wq@%%d‘a

unt 30 @s
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50% of maxi mal expression of a particular response that is induced,
provoked or potentlat ed by the particular test conpound. As
used her ei Yaziantbk mrent nmeans any nmanner in which the

Smmble leaving groups Y in the mmpounds III are, for example, hydroxyl, C;-Cgalkoxy,
halo-C,;-Cgalkoxy, Cngaikmoonxy, mercapto, C;-Cgalkylthio, halo-C,-Cgalkylthio,
C;-Cgalkanesulfonyloxy, halo-C,;-Cgalkanesulfonyloxy, benzenesulfonyloxy,
toluenesulfonyloxy and halogen.

Suitable bases for facilitating the detachment of HY are, for skample, of the type given in
variant a).

The reactants can be reacted with each other as such, i.e. without adding & solvent or
diluens, for example in the molten state. However, in most cases it is advantageous to add
an inert solvent or diluent or a mixture of these. The following may be mentioned as
exampiles of such solvents or diluents: aromatic, aliphatic and alicyclic hydrocarbons and
drocarbons, such as benzene, toluenc, xylene, mesitylene, tetralin, chlorobenzene,
orcbenzene, bromobenzene, petroleum ethez, hexane, cyclokexaue, dichloromethane,
trichloromethane, tetrachloromethane, dichloroethane, trichlorosthene or
tetrachloroethene; esters, such as ethyl acetate; ethers, such as diethyl ether, dipropyl
ether, diisopropyl ether, dibutyl ether, tert-butyl methyl ether, ethylene giycol monomethyl
~ ether, ethylene glycol mcmbcthyl ether, ethylene glycol dimethyl ether, dimethoxydiethyl
ether, tetrahydrofuran or dioxane; ketones, such as acetone, methyl ethy! ketone or methyl
isobutyl ketone; aicohols, such as methanol, ethanol, propanol, isopropancl, butanol,
ethylene glycol or glycerol; amides, such as N,N-dimethylformamide, N,N-diethy}-
formamide, N,N-dimethylacetamide, N-methylpyrrolidone or hexamethylphosphoric
triamide; nitriles, such as acetonitrile or propionitrile; and sulfoxides, such as dimethyl
sulfoxide. If the reaction is carried out in the presence of a base, then bases which are
employed in excess, such as tricthylamine, pyridine, N-methylmorpholine or




synpt ons or pathol ogy of a condition, disorder or disease are 5
aneliorated or otherw se beneficially altered. Treatnent also
enconpasses any pharmaceutical use of the conpositions herein, and

particularly refers to decreases in intraocul ar pressure. As
used herein, anelioration of the synptons of a particular di sorder, in
this instance amelioration of the progrddssion of the 10 physi ol ogi cal
changes associated with glaucoma and/or reduction in i nt raocul ar
pressure, adm ni strat ion of a art i cul ar phar maceuyt i cal conposition
refers to ﬁr cihalsgaqt a3 Solvente. at dibentse rpor ar v, | asting or
transi ent that can be attrl but ed to or associated with adm ni stration

that 5. sufsRepinss Banoth el Yo'l 158 "#@w&réﬁﬁﬂ%@#&m“

opti ¢ ner veoapprewxi w‘fu proximagely t§°Cfio approximtatelper ve

opti ﬁe%e‘i??%‘ RSl 0 1Shp S B BRI OB B0 oty el

peri phery. @mﬂﬂmﬁ@ﬂ@sed herein, substantially pure neans sufficiently
hormgeneous to appear free of readily detectable inpurities as

determ ned b t andard net hods of analysis, such as thin layer

chr omat ogr at E%C], gel elect rophore3| s and hi gh performance |iqui. d

chr omat ogr &ﬂmb[elﬁx@gmpsim the crswponnds Vi dré, forexample of thedypesgiessinsuch 25
purity, @ﬁ %dr |ently pure such that further purification would not :
det ect abI y the physical and chem cal properties, such as enzymatic
and biol ogical activities, of the subst ance Met hods f or purification of

t he conpou %%dﬁfgmﬁﬁpﬁ EkSnpie GFakE

known to t%%wdéf skill 1n thegatg%t A substantl ﬁihg che%ecal I ye’%ﬁ?ie‘%%“
compound me¥EiERYMever, be a mixture of stereoi somers. In such VO
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The reactants can be reacted with each other as such, i.c. without adding a solvent or
diluent, for example in the molten state. However, in most cases it is advantageous to add
an inert solvent or diluent or a mixture of these. Suitable solvents or diluents are, for
example, of the type given under variant b).

TR

_ The reaction is advantageously cerried out in a temperature range from approximately
-20°C to approximately +180°C, preferably from approximately +10°C to approximately
+100°C, in many cases in the range between room temperature and the reflux temperature
of the reaction mixture. |

The compounds IV and the tautomers thereof, in each case in free form or in salt form,
which are employed as educts in process variant ¢) are novel and also form part of the
invention. Pasticularly preferred compounds within the scope-of the invention are the
compounds of tha formula IV mentioned in Examples H1 and H2 and the tautomers
thereof.

The invention also relates to the process for the preparation of the compounds of the
formula IV or the tautomers thereof, in each case in free form or in salt form, which

comprises, for example,

d) reacting a compound of the formula



.

-12- I nstances, further purification mght increase the specific

activity of the conpound. As used herein, biologica
activity refers to the in vivo activities of a conpound or
physi ol ogi cal responses that result upon in vivo 5 admnistration of a
conpound, conposition or other m xture. Biological activity, thus,
enconpasses therapeutic effects and ph#s maceuti cal activity of such
conmpounds, conpositions and m xtures. As used herein,
pharmaceutical activity refers to the activity of t he conpounds herein
to reduce intraocul ar pressure. For purposes 10 herein, the activity of
conpounds in | owering ikhtrddcul ar pressure can be neasured relative to
the activity of HPNPCthtqb gui nea pi g nodel descri bed bel ow

As used herein, a prbdrudy’ s“ conmpound that, upon in vivo af¥I),

m ni stration, i s net abol isged or ot herw se converted to the biologically, 15
pharmaceutically or therapeutically active formof the conmpound. To

produce a prodrug, the pharnaceutlcally active conpound is nodified

such that Whmhaeknmommhem inbmmalopy ¢o eoragspdnd gmmwmpomm and in

cesses. h% m m% aﬁ&@? t or

t he transpor C@arac er I S OL? gli’l %' e # ec EQhi)t}’m“toil Ci ty,
20 to i npfameidelyds or: mmaléetmda %@xmplaam@gmslyew describe
properti esmﬁeﬁaﬂm&) {2 RElEatespORding féa&@éﬂbt%d&t

perm t penetration.int he us e redby top|
cal appl i cREIEHEg éﬁéé’é‘%’?g’&%"ﬁﬁﬂw‘? — & n. By virtue of

know edge of phar macodynam ¢ processes and drug met abolismin vivo 25 once

the. phar nedemaree 8 dray Ritulyh 3. ﬁ&%#@dtﬁ@?@?ﬂ?ﬁ@@%mﬁa |
[see, e.g. taumm@m@sﬂs&pmmMgmwumm@ g f@madd Bviwhich can be  Appr oach,
Oxford Uni ygtsiel Yol Efsisple, Neboritg o vmﬁﬁ)muﬁ%ﬂm{mhy&og@mmammsr

and/or salt thereof, with a2 compound of the formula

| Y-R (1m),
which is known or can be prepared in analogy 1o corresponding known compounds and in
which R is as defined in formula I with the exception of hydrogen and Y is a leaving
group, for example analogously to the manner described under variant b) for the
corresponding reaction of a compound of the formula I or, if appropriate, a tautomer
and/or salt thereof, with a compound of the formula ITJ,
and/or, if desired, converting a compound of the formula IV or a tautomer thereof, in each
case in free form or in salt form, which can be obtained according to the process or by a
different method, into & different compound of the formula IV or a tautomer thereof,

arating an isomer mixture which can be obtained according to the process, isolating the

 desired isomer, and/or converting a free compound of the formula IV or a tautomer

thereof, which can be obtained according to the process or by a different method, into a
salt, or converting a salt of 2 compound of the formula IV or of a tautomer thereof, which
can be obtained according to the process or by a different method, into the free compound
of the formula IV or into & tautomer thereof, or into a different salt.

A compound I or IV whick can be obtained according 1o the process or by a different
method can be converted into a different compouad I or IV in a2 manner known per se by
replacing one or more substituents of the starting compound I or IV in the customary
manner by (a) different substituent(s) according to the invention.
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As used herein, dosages of the compounds will normally be 30 stated herein

on a mcrogram ([err]g) per mlliliter (m) adm nistered or WO

95/ 26734 ,
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[err]g/per mililiter ([err]g/m) of vitreous ba5|s The human eye has

Vi treous vol unme of approxi mat el4i6% nl; the guinea pig vitreous vol une
i s appr oxi - mately 0.25 m. Unl ess ot herwi se noted, typically the

vol ume admi nj s- tered to a human subject is 0.1.n, and to the guinea

pig is 0.0 the case of compourdsd whichbave aajussubstitead mdiepl A, fosaasmplexeny| , and
over al kit ean be inroliSoed3iate SRADA, bR 08 cAicoRoniRNRt OREERN at ons

oot e il il . S, Eopt e B P A R et By

porti ons, dther substroemsls i ncl ude | ower al kyl, |ower alkenyl, and | ower
al kynyl portions that have 10 three or fewer car bon atons in a chai n.
As used herein, the abbreviations for any substltuent groups, pro-

tective grioepapdingnniwhighreastiomgonsitiens aod sisstingomaterials are selasted asbaingat ed

ot her wi Se’smﬁb@%ﬁnﬁ’s Wz%&etﬂﬁ ﬁ@mwwm om{e%m!m%&ﬁ onlyone substituent
abbrevi ati ons, ,‘o the PAC- | %SI on.,on »77-7 Normencl at ure
[see, (19 2 difrerer W §p smiugeni gwczm%r% subsmuems cmhe |

Conposi t i opplabed inthe b@tle featticd mwmshmmk accbading %6 thetinventibe. t he
eye containi ng conpounds of fornmula (1) and deri vatives of formul a
(1): 20 [err]

Salts of compounds I or IV can be prepared in a manner known per se. For example, acid
addition salts of compounds I or IV are obtained by treating them with a suitable acid or a
suitable ion-exchanger reagent, and salts with bases are obtained by treating them with a
suitable base or a suitable ion-exchanger reagent. '

Salts of compounds I or IV can be converted in the customary manner into the free
compounds I or IV, for example acid addition salts by being treated with a suitable basic
agent or a suitable ion-exchanger reagent, and salts with bases, for example, by bamg
treated with a suitable acid or a suitable ion-exchanger reagent.

Salts of compounds I or IV can be converted in a manner known per se into different salts
of compounds I or [V, for example acid addition salts into different acid addition salts, for
example by treating a salt of an inorganic acid, such as a hydrochloride, with a suitable
metal salt, such as a sodium salt, barium salt or silver salt, of an acid, for example using
silver acetate, in a suitable solvent, in which an inorganic salt which is being formed, for
example silver chloride, is insoluble and so separates out from the reaction mixture.

_ procedure and the reaction conditions, the compounds I and IV which
have salt-forming properties can be obtained in free form or in the form of salts.

The compounds I and IV and in each case, if appropriate, the tautomers thereof, in each
case in free form or in salt form, can be present in the form of one of the isomers which
are possible or as a mixture of these, for example as pure isomers, such as antipodes
and/for diastercomers, or as isomer mixtures, such as enantiomer mixtures, for example
racemates, diastercomer mixtures or racemate mixtures, depending on the number and the
absolute and relative conﬁgm*amion of asymmetric carbon atoms in the molecule and/or |
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25 I n which: (1) Rerr] is CHerr](CHerr])[err],
CHerr]CH(OH)(CH err])[err], CHerr]CH(CH err])[err] (OH),
CHerr]OCH(R[err]), CHerr]OCH R err])(CH2)[err], CHerr]OCH R err])
(CHerr])[err]O or O CHerr]),CHRerr])O Rerr] is OHor

O CHerr])[err]H, preferably OH Rerr] is Hor CHerr]OH 30 nis 0-6,
generally 1-6, preferably 1-3, nore prbferably 1 or 2, and npst

preferably 1; p is 0-3, preferably Oor 1; r is 1-6, nore preferably 1-3,

nost pr ef er abl 1 or.2; and mis to about 3 referably 0 or 1; or.
VO 95}0267 mgmgmm the ¢co guramnofmmnammaucdo ble%@ndsmthegmlecm the

PCT/ US95/ OgiOéntion relates to the pure isomers and to all isomer mixtures which are podsibie and is

R ot 1] ar co'be sodbisi o gl bRt heliien a&%&#‘ inafil v gn "

r epr esent esterepciemical idatails are not mexmoned specifipally ip each individual c&se

Diastereomer mixtures and racemate mixtures of compounds I or IV, in free form or in salt
form, which can be obtained according to the process - depending on which starting
materials and procedures are selected - or by other routes, can be separated on the basis of
the physicochemical differences of the components in the known manner to give the pure
diastereomers or racemates, for example by fractional crystallisation, distillation and/or
chromatography.

Enantiomer mixtures which can be obtained accordingly, such as racemates, can be
resclved by known methods 1o give the optica! antipodes, for example by recrystallisation
from an optically active solvent, by chromatography on chiral adsorbents, for example
high-pressure liquid chromatography (HPLC) on acetylcellulose, with the aid of suitable
microorganisms, by cleavage using specific, immobilised enzymes, via the formation of
inclusion compounds, for example using chiral crown ethers, where only one enantiomer
is complexed, or by conversion into diastereomeric salts, for example by reacting a basic

nd-product racemate with an optically active acid, such as 2 carboxylic acid, for example
camph@m acid, tartaric acid or malic acid, or a sulfonic acid, for example
camphorsulfonic acid, and separating the resulting mixture of diastereomers, for example
by fractional crystallisation since they differ with regard to their solubility properties, to
give the diasterecmers, from which the enantiomer desired can be liberated by allowing
suitable agents, for example bases, to act on them.

Pure diastereomers or enantiomers can be obtained according to the invention not only by
separating suitable isomer mixtures but also by generally known methods of
diastercoselective or enantioselective synthesis, for example by carrying out the process
according to the invention using stereochemically suitable educts.

If the individual components differ with regard to their biclogical activity, it is
advantageous to isclate, or synthesise, in each case the biologically more effective isomer,
for example enantiomer or diastereomer, or isomer mixture, for example enantiomer
mixture or diastereomer mixture.
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10 so that Bis selected from pyrimdin-1-yl, pyrimdinyl-3-yl,
purin-3-yl, 1 5 purin-7-yl and purin-9-yl, or pharmaceutically acceptable
salts or esters thereof, particularly, salts with alkali netals
anmoni a or am nes, or ~ other prodrug derivatives thereof, such as.
derivatives that penetrate the cornea to provide dellvery to the
aqueous cavity of the eye, are p8vi ded. 20 Rerr], Rerr],

Rl err] and R[err] are independently sel ected fronlNH[err] aIkyI

am no, am ngal kyl ‘, ﬁ’%%ﬁq?%n %;%Wb&‘% éihlo 0%@;’

al koxy, al KERFIFPFECS AN
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Starting materials and intermediates, in each case in free form or in salt fmm, which are

used in the process of the present invention are preferably those which lead to the
compounds I which have becn described at the outset as being particularly valuable, or to
saﬂts thereof.

The invention particularly relates to the preparation processes described in Examples H1
to H4.

The invention furthermore relates to starting materials and intermediates, in each case in
free form or in salt form, which are novel and which are used according to the invention
for the preparation of the compounds I or salts thereof, to a process for their preparation
and to their use as starting materials and intermediates for the preparation of the
compounds [; in particular, this applies to the compounds IV,

pounds I according to the invention are active ingredients in the field of
pesncmdes which have g very favourable biocidal spectrum and are valuable when used
preventively and/or curatively even at low rates of application, while being well tolerated
by warm-bloocded species, fish and plants. The active ingredients according to the
invention are effective against all or individual development stages of normally sensitive,
but also resistant, animal pests, such as insects. The insecticidal action of the active
ingredients according to the invention can become apparent either directly, i.e. by
destroying the pests, either immediately or only after some time has elapsed, for example
during moulting, or indirectly, for example by a reduced oviposition and/or hatching rate
where the good activity corresponds to a mortality rate of at least 50 to 60%.

Examples of the abovementioned animal pests are:
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pref erably i ndependently selected fromNH err], H, OH, | ower
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PCT/ US95/ 0 &gdanthedon spp., Thaumetopoea spp., me $pp., Trichoplusia ni and Ypenomeuta
SpP.;
from the order Coleoptera, for example,
Agriotes spp., Anthonomus spp., Atomaria linearis, Chaetocnema tibialis, Cosmopolms
$pp., Curculio spp., Dermestes spp., Diabrotica spp., Epilachna spp., Eremaus spp.,
Leptinotarsa decemlineata, Lissorhoptrus spp., Melolontha spp., Orycasphﬂus SPD-»
Otiorhynchus spp., Phlyctinus spp., Popillia spp., Psylliodes spp., Rhizopertha
Scarabeidae, Sitophilus spp., Sitotroga spp., Tenebrio spp., Tribolium spp. and
Trogoderma spp.;
from the order Orthoptera, for example,
Blatts spp., Blattella spp., Gryllotalpa spp., Leucophaea maderae, Locusta spp.,
Periplaneta spp. and Schistocerca spp.;
from the order Isoptera, for example,
Reticulitermes spp.;
from the order Psocoptera, for exampli,e,
Liposcelis spp.;
from the order Anoplura, for example,
Haematopinus spp., Linognathus spp., Pediculus spp., Pemphigus spp. and Phylioxera
SPP-; '
from the order Mallophaga, for example,
Deamalinea spp. and Trichodectes spp.;
from the order Thysanoptera, for example,
Frankliniella spp., Hercinothrips spp., Taeniothrips spp., Thrips palmi, Thrips tabaci and
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- 16- [érr] in which B, Rerr] and -preferred

enbodi nents of B, are defined as above. Anmong ot her preferred
conpounds of fornmula (1) are those of formula (11):
[err] in which: [err] (1)
-20-
Scirtothrips surantii;

from the order Heteroptera, for example,
Cimex spp., Distantiella theobroms, Dvsdercus spp., Euchzsms spp., Eurygaster spp.,
- Leptocorisa spp., Nezara spp., Piesma spp., Rhodnius spp., Sahlbergells singularis,
Scotinophara spp. and Triatoma spp.;
from the order Homoptera, for example,
Aleurothrixus floccosus, Aleyrodes brassicae, Aonidiella spp., Aphididae, Aphxs $PP.,
Aspidiotus spp., Bemisia tabaci, Ceroplaster spp., Chrysomphalus aonidium,
Chrysomphaﬁus dictyospermi, Coccus hesperidum, Empoasca spp., Eriosoma ngemm
rythroneura spp., Gascardia spp., Laodelphax spp., Lecanium corni, Lepidosaphes spp.,
D8 phus spp., Myzus spp., Nephotettix spp., Nilaparvata spp., Paratoria spp., '
Pmphngus spp., Planococcus spp Pseudaulacaspis spp., Pseudococcus spp., Psylla spp.,
Pulvinaria aethiopica, Quadraspidiotus spp., Rhopalosiphum spp., Saissetia spp.,
Smh@mdeus $pp-., Schizaphis spp., Sitobion spp., Trialeurodes vaporariorum, Trioza
~ erytreas and Unaspis citri;
from the order Hymenoptera, for example, _
Acromyrmex, Auta spp., Cephus spp., Diprion spp., Diprionidae, Gilpinia polytoma,
Hoplocampa spp., Lasius spp., Monomonum pharaonis, Neodiprion spp., Sclempsxs Spp.
and Vespa spp.;
from the order Diptera, for example,
Aedes spp., Antherigona soccata, Bibio hortulanus, Calhphm erythrocephala, Ceratitis
$pp., Chrysomyia spp., Culex spp., Cuterebra spp., Dacus spp., Drosophila melanogaster,
Fannia spp., Gastrophilus spp., Glossina spp., Hypoderma spp., Hyppobosca spp.,
Liriomyza spp., Lucilia spp., Melansgromyza spp., Musca spp., Oestrus spp., Orseolia
spp., Oscinella frit, Pegomyia hyoscyami, Phorbia spp., Rhagoletis pomonella, Sciara spp.,
Stomoxys spp., Tabanus spp., Tannia spp. and Tipula spp.;
from the order Siphonaptera, for example,
Ceratophylius spp. und Xenopsylla cheepis and
from the order Thysanurs, for cxample,
1.episma saccharina, '

The active ingredients according to the invention allow pests of the abovementioned type
to be controlled, i.e. contained or destroyed, which occur in particular on plants, especiaily
on useful plants and omamemais in amcumm, horticulture and forests, or on parts of
such plants, such as fruits, flowers, foliage, stalks, tubers or roots, and, in some cases,
even newly-forming parts of the plants are still protected against these pests.
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nis 0-6, generallyl-6, preferably 1-3, nore preferably 1 or 2, and nost

preferably 1; or (i1) Rlerr] and R err], which are as defined in
(i), are linked to forma cyclic ester group; in which B and
preferred enbodi nents of B, are as defined above. The conpounds
of fornmulae (I) and (1l) for use in the nethods herei n include, but
are not limted to, conpounds in which2B-is sel ected fromuracil-1-yl,
cytosin-1-yl, 5-nethylcytosin-1-yl, thymn-1-yl, 5- 30 fluorouracil-1-yl,
uracil-3-yl, cytosin-3-y|, 5- met hyl cyt osi n-3-yl, thyn n-3- yl, '

5-fluorouracil-3-yl, guanin-9-yl, guanin-7-yl, guanin-3-yl, adenin-9-yl,

WO 95/ 267 34%yieable as target , in particular, cereals, such as wheat, barley, S, oats, rice,
PCT/U895/04047 o crops are, inp : X ¢ rice
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8- hydroxya@@g@mbers @rmclozns, fibre plants, suchascomn,ﬂax hemp or jute; citrus fruits, such as
oranges, lemons, grapefruit or tangerines; vegetables, such as spinach, lettuce, asparagus,
cabbages, carrots, onions, tomatoes, potatoes or bell peppers; Lauraceas, such as avocado,
cinnmamon or camphor; and also tobacco, nuts, coffee, egg plants, sugar cane, tea, pepper,
~vines, hops, Musaceae, latex plants and ornamentals.

The active ingredients according to the invention are pasticulerly suitabie for controlling
Aphis craccivora, Bemisia tabaci, Diabrotica balteata, Heliothis virescens, Myzus
persicae, Nephotettix cincticeps and Nilaparvata lugens in vegetable, maize, fruit, rice and
soya bean crops.

Other fiskds of application for the active ingredicnts according to the invention are the
protection of stored products and stores and of material and, in the hygiene sector, in

particular the protection of domestic animals and productive livestock against pests of the
ab@vememmmd type.

The invention therefore also relates to pesticides, such as emulsifiable concentrates,
suspension concentrates, directly sprayable or dilutable solutions, spreadable pastes, dilute
emuisions, wettable powders, soluble powders, dispersible powders, wettable powders,
dusts, granules or encapsulations in polymeric substances, all of which comprise at least
one of the active ingredients according to the invention and are to be selected depending
on the interded aims and the prevailing circumstances.

In these compositions, the active ingredient is used as a pure active ingredient, for
example a solid active ingredient in a specific particle size or, preferably, together with at
Jeast one of the suxiliaries conventionally used in the art of formulation, such as
extenders, for example solvents or solid carriers, or such as suzface-active compounds
(surfactants).

o -



9-yl, 8-hydroxyadenin-7-yl, 8-hydroxyadenin-3-yl, 6-hydroxylam nopuri n-
9-yl, 6-hydroxyl am nopurin-7-yl, 6-hydroxylam nopurin-3-yl, 6-hydra- 10
zinopurin-9-y|, 6- hydr azi nopurin-7-yl,- 6-hydrazi nopurin-3-yl, 6- thlopurln-
9-yl, 6- thi opurin-7-yl, 6-thiopurin-3-yl, purin-9-yl, purin- 7- yl,
purin-3-yl, xanthln 9-yl, xanthin-7-yl, and xanthln 3-yl.

Preferred anong these conpounds are thé@e in which Bis uracil- 1-yl,
cytosin-1-yl, 5-nethylcytosin-1- yl, thymn-1-yl, 5-fluorouracil-1-yl, 15
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Solid carriers which are used, for example for dusts and dispersible powders, are, as a rule,
ground patural minerals, such as calcite, talc, kaolin, montmorillonite or attapulgite. To
improve the physical properties, it is also possible to add highly-disperse silicas or
highly-disperse absorptive polymers. Possible particulate, adsorptive carriers for granules
are either porous types, such as pumice, brick grit, sepiolite or beatonite, or non-sorptive
carrier materials, such as calcite or sand. In addition, a large number of granulated
materisls of inorganic or organic nature can be used, in particular dolomite or comminuted
plant residues.

Depending on the nature of the active ingredient to be formulated, suitable surface-active
compounds are non-ionic, cationic and/or anionic surfactants or surfactant mixtures which
have good emulsifying, dispersing and wetting properties. The surfactants given
hereinbelow are only to be regarded as examples; the specialist literature describes a large
number of further surfactants conventionally used in the art of formulation and suitable
according to the invention.

Suitable non-ionic surfactants are mainly polyglycol ether derivatives of aliphatic or
cycloaliphatic alcohels, saturated or unsaturated fatty acids and alkylphenols which can
have 3 to 30 glycol ether groups and 8 to 20 carbon atoms in the (aliphatic) hydrocarbon
radical and 6 to 18 carbon atoms in the alkyl radical of the alkylphenois. Other suitable
substances are water-scluble polyethylene oxide adducts with polypropylene glycol,

~ ethylenediaminopolypropylene glycol and alkyipolypropylene glycol having 1 to 10
carbon atoms in the alkyl chain and 20 to 250 ethylene glycol ether groups and 10 to 100
propylene glycol ether groups. Conventionally, the abovementioned compounds contain



(s)-1 -(3-hydroxy-2-phosphonyl nmet hoxypropyl ) cyt osi ne [ HPMPC], ( 2-
phosphonyl net hyoxyet hyl ) cyt osi ne [ PMEC], (2-phosphonyl -

Aet hyoxyet hyl ) guani ne [ PVEG, 1-(s)-3- hydroxy 2- phosphonylnethoxy-
propyluracil [(S)-HPWU, 9-(s) 3- hydr oxy- 2- phosphonyl met hoxypr opyl - 5
guanine [(S)-HPMPG, (2-phosphonyl nethoxyethyl)-2, 6-di am nopuri ne

[ PMEDAP] , and 9-(s)-2-phosphonyl nmet hoxgpropyl adeni ne [(S) - PVPA] .
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B. Pr epasaitable) and sel ecti on of conpounds : Preparation
Some of the conpounds provided herein are conpounds that are 20 avail abl e
for use antiviral agent s [see, e.g., US Patent Nos 5,142,051 and
4,724, 233; Theeammus Ju: JcBIntae CIAinlKquAeTAn0SNBESiumsalls whidohave 8t least oneand De
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or gani ¢ chéromside Use of and formul ation of the conpounds for
| oweri ng |ntraocular 30 pressure has not heretofore been descri bed.

Anti-virally effective
Suitable anionic surfactants can be either water-scluble soaps or water-soluble synthetic

surface-active compounds. Soaps which are suitable are the alkali metal salts, alkaline
earth metal salts and unsubstituted or substituted ammonium salts of higher fatty acids
(Ci6-Cra), such as the sodium salts or potassium salts of oleic or stearic acid, or of natural
mixtures of fatty acids which can be cbtained, for example, from coconut oil or tall oil;
mention must aiso be made of the fatty acid methyltaurinates. However, synthetic
surfactants are used more frequently, in particular fatty sulfonates, fatty sulfates,
sulfonated benzimidazole derivatives or alkylarylsulfonates. The fatty sulfonates and fatty
sulfates are, as a rule, in the form of alkali metal salts, alkaline earth metal saits or
substituted or unsubstituted ammonium salts and have, as a rule, an alkyl radical heving 8
to 22 C atoms, alkyl also including the alkyl moiety of acyl radicals; examples which may
be mentioned are the sodium salt or potassium salt of ligninsuifonic acid, of the
dodecylsulfuric ester or of a fatty alcohol sulfate mixture prepared from natural fatty
acids. This group also includes the salts of the sulfuric esters and sulfonic acids of fatty
alcohol/ethylene oxide adducts. The sulfonated benzimidazole derivatives preferably have
two sulfonyl groups and one fatty acid radical having approximately 8 to 22 C atoms.
Examples of alkylarylsulfonates are the sodium salts, calcium salts or
triethanolammonium salts of dodecylbenzenesulfonic acid, of dibutylnaphthalenesulfonic

~ acid or of a naphthalenesulfonic acid/formaldehyde condensation product. Other
substances which are possible are suitable phosphates, such as salts of the phosphoric ester
of a p-nonylphencl/(4-14) ethylene oxide adduct, or phospholipids.
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tdosages, if admi nistered to the eye, mould necessar|ly be | ower than
dosages for lowering intraocular pressure in order to avoid permanently
reduci ng i ntraocul ar pressure in subjects that do no have el evated

I ntraocul ar pressure or gl aucona. 5-24 - 2. Sel ection of conpounds
The conpounds of formulae (1) and (11) can be selected on the - basi s of
their activity in the guinea pig nodel. For exanple, injection of
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underwent intravitreal injection. In cases;
Dusts:
Active ingredient: 0.1 to 10%, preferably 0.1 to 1%
Solid carrier: 99.9 to 90%, preferably 99.9 to 99%
Active ingredient: 5 t0 75%, preferably 10 to 50%
Water: 94 to 24%, preferably 88 to 30%
Surfactant: | 1 10 40%, preferably 2 to 30%

Weuable powders:

Active ingredient: 0.5 to 50%, preferably 1 to 80%
Surfactant: 0.5 to 20%, preferably 1 to 15%

Solid carrier: 5 t0 99%, preferably 15 to 98%



25 optical pathways were nornmal, as was ani nmal visual behavior, indicating
t hat the conpound does not obstruct or affect the visual pathways in
any way. This indicates that the intravitreal injection of the conpound

as described should result in no adverse effects and will have a major

t herapeutic effect. WD 95/ 26734 -
PCT/ US95/ 04047 , -25- - 20-

In the guinea pig nodel, injections are performed with anest heti zed
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invention can also comprise mher sohd or lnqmd aumhams, such as stabilisers, for
example epexidised or unepoxidised vegetable oils (for example epoxidised coconut oil,
rapeseed oil or soya oil), antifoams, for example silicone oil, preservatives, viscosity
regulators, binders and/or tackifiers, and also fertilisers or other active ingredients for
achieving specific effects, for example acaricides, bactericides, mngcxdss, nematocides,
molluscicides or selective herbicides.

The compositions according to the invention are prepared in 2 known manner, for
example, in the absence of auxiliaries, by grinding, screening and/or compressing a solid
active ingredient, or active ingredient mixture, for example to give a certain particle size,
and, in the presence of at least one auxiliary, for example by intimately mixing and/or
grinding the active ingredient, or active ingredient mixture, with the auxiliary(-ies). The
invention also relates to these processes for the preparation of the compositions according
to the invention and to the use of the compounds I for the preparation of these

. compositions.

The invention furthermore relates to the methods of application of the cbmposiﬁons, ie. 0
the methods of controlling pests of the abovementioned type, such as spraying, atomising,
dusting, brushing-on, sesd-dressing, scattering or pouring, which are to be selected
depending on the intended aims and prevailing circumstances, and to the use of the
compositions for controlling pests of the abovementioned type. Characteristic rates of
concentration are between 0.1 and 1000 ppm, preferably between 0.1 and 560 ppm, of
active ingredient. The application rates per hectare are, as a rule, 1 to 2000 g of active
ingredient per hectare, in particular 10 to 1000 g/ha, preferably 20 1o 600 g/ha.

A preferred method of application in the field of crop protection is application to the
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results in a substantial drop in intraocular pressure that ultimately
reached zero within several days. The effect appears to be

approxi matel y equi val ent to adm nistration of about 100 [err]g (25

- [err]g/m 20 vitreous) to a human eye. A 50 [err]g (200 [err]g/cc)

I njection to guinea pig | owers the pressure by approxi mately 30-60%
(to lower than 10 mm Hg) wi t hout26adver se effects . This is equival ent
to about 20-40 [err]g i nj ect ed |nto t he human eye. A dose of HPMPC of

6.25 d ]t | OP; f 156
[err] geigldgké%@whaﬁs (i aﬁ%@ﬁm% ﬁg@gw aanr@pp Sn%n%vm
n unmans,. a .
‘about 2-41 ‘8‘ & ’%’a@% hching the
?u(r)?her | dmsmﬁghmpmmﬁm hqtnéemnp@snﬂm {)@yrinz)rpotmng thesactivé inggatiendimp, and
30 at 100 5&%% géuﬂz {06 e Gl R e 18016, FbPexample infi 306 %éxampzﬂﬁ in the form of

PCT/ US95/ )

| nj ect i on Sstnuissr{gpitapplication). bypaddy risp:sick grapplepeanbe @emdémr%ﬂwded

| ower ed I%dgyﬁgmglly fromthe normal range to between 2 and 6 mMm Hg
over the course of 4 weeks. Doses of 156 [err]g (HPMPC equi val ent)

had no effect. This indicates that cHPMPC is a very mld 5 pressure

| oweri ng mmmm&mwmpmmmmlsmmmwmmn@m to the

Tt o B W 6P A &35 | dh %&}%@%eeﬁ&?ese h this

[err]g to
nmodel , apRgainst ammggpests The propagation mazeml can be treated with the composition before

planting, for example seed can be dressed before sowing. Alternatively, the active
ingredients according to the invention can be applied to the seed kemels (coating), either
by soaking the kernels in a liquid composition or by coating them with a solid
composition. Alternatively, the composition can be applied to the site of planting when the

- propagation material is planted, for example it can be applied to the seed furrow during
sowing. The invention furthermore relates to these methods for treating plant propagation
material and the plant propagation material thus treated.

The Examples which follow are not limiting, but only intended to illustrate the invention.
Temperatures are given in degrees celsius.

o}

1

HN N

“CHg
N'_’NQZ )

or 3-methyl-4-nitroamino-1,2,3,6-tetrahydro-1,3,5-oxadiazine
O

g

\ms

:  N(H)-NO, |
30.5 g of paraformaldehyde are added, at room temperature, to a mixture of 20 g of




about 10 to 50% | ess potent than HPMPC, and appears have a higher 10

t herapeutic index dose (therapeutic index dosage required reduce the
‘pressure zero/ dosage to drop to 10% 'than HPNPC HPMPA, will, thus,

al so be suitable for therapeutic use for treating glaucoma, since it wll
permt precise titration of the appropriate total dosage to achieve the

desired decrease in pressure. 15 - =27 her conpounds of formulae (I) and
(rn are assessed for i nt raocul ar pressure | ovveri ng activity in this
nodel . : 1EX ocul ' activity
substantr @ hﬁb 3@@ @W@F V@i@‘?‘#ﬁ:ty t han

HPMPC i n r r mWwfarddmeuqunﬁy ceapqrated ds vidue! are

255, P28 20t bl e 4 cob B bra Bty sk SRR Bl

activity .(955@@5 gmgm title compound whichmeelsat 1358t 8985 f ecti ve dose

(equivalent in activity to about 10 [err]g of - HPMPC) to be delivered
to a human eye|n abou., ( a sel ected conmpou d | i table for
use her ei rExemplatiZ; ibe follovang comppunds can by prepared by diegrpcadue %W r| ng
activity |m@ﬁ@1@m§)del shoul d be sur table for use herer n.

ool o BRI SRR 10 e bl e fective

(1) are 3@-phyl-daitcodmineil2,3 Wﬂmwrﬁomfmzﬁm mul ated in concentrations

\IQQT? agsgzS%Mrpimimw}mpy}lperhymlﬁjnomdime or o
4-pitroamino-3-propyl-1,2,3,6-tetrahydro-1,3,5-oxadiazine
3-butyl-4-nitroiminoperhydro-1,3,5-oxadiazine or

3-butyl-4-nitroamino-1,2,3,6-tetrahydro-1,3,5-oxadiazine (melting point: 80982“),
3-cyclopropyl-4-nitroiminoperhydro-1,3,5-oxadiazine or
3-cyclopropyl-4-nitroamino-1,2,3,6-tetrahydro-1,3,5-oxadiazine,
3-allyl-4-nitroiminoperhydro-1,3,5-oxadiazine or
3-gliyl-4-nitroamino-1,2,3,6-tetrahydro-1,3,5-oxadiazine (resin),
4-pitroimino-3-propargylperhydro-1,3,5-oxadiazine or
A-nitroamino-3-propargyl-1,2,3,6-tetrahydro-1,3,5-oxadiazine (melting point: 102-104°),
A-cyanoimino-3-methylperhydro-1,3,5-oxadiazine or
4-cyanoamino-3-methyl-1,2,3,6-tetrahydro-1,3,5-oxadi
4-cyanoimino-3-gthylperhydro-1,3,5-oxadiazine or
4-cyanocamino-3-ethyl-1,2,3,6-tetrahydro-1,3,5-oxadiazine,
&cyan@mmmfﬁacyclopmpyiperhydml 3,5-oxadiazine or
cyanoamino-3-cyclopropyl-1,2,3,6-tetrahydro-1,3,5-oxadiazine

&m@mmmeeﬁa(}phemylethyl)pcmy&ml »3,3-oxadiazine or
4-nitroamino-3-(2-phenylethyl)-1,2,3,6-tetrabydro-1,3,5-oxadiazine (melting point:
123-125%).

-22-

(resin),

azine (melting point: 121-122°),

Example H Se(2-=Chlompynd-5-ylmemvl)osamsthyle4=mmmm0pcrhydro=
1,3,5-oxadiazine (Table 1, Cammund No. 1.2).

U Y e
o~y N-NO,




suitabl e for single dosage adm ni stration by intraocular adm nistration in
an anount that increnentally |lowers intraocular pressure from an

elevated level to a level that is sufficiently lowto avoid the damagi ng
effects of elevated intraocular pressure. Typically the concentrations of
5 conpounds are between about 10% and % preferably greater than

about 20% and up to about 40% wei ght/v&®une. The conpositions are
preferably fornmulated for intraocular, preferably intravitreal -

adm ni strati on, such that injection of about 0.100 m delivers about 10
[err]g to |l ess than about 100 [err]g, preferably about 10 [err]g to about
40 [err]g ok migirecdf 1.44 gpf 3-miethplethnitoiminoperh fradiagings L2 giofr si ngl e
dosage 2=ctﬁ§ﬂ5‘bﬁzb{'&{:§:ﬂ§!89ﬁdﬁ9 g‘b@gbﬁgssmcmmw nfllof0- 1 m are

preferred. are . c I oNs, Qne Qr nore conpounds of

formul a (Iﬂ¢N4hm@&Wﬁqmme@§§‘ﬁﬁ%@ﬁf QWW#I ﬁ@ﬁ@éﬁ@ﬁﬁmm%$§QWEﬂﬁwvd
accept abl e i §hécin a rotary evhiR@itoflaki Mk reSidas!itipuki®ied 8 chivthAATashy Ts

e R s G e W e

phar maceut iid8P| y active ingredient in the conposition or may be

conbi ned with other active i ngredients, particularly anti-glaucona
agents, or pharmaceutically i nactive ingredients. 20 ‘ O the

conpounds é¢g4x~gfﬁ_@MQO¢MEmMMWMH@khﬂh@@éfﬂﬂﬁﬂl%W&Q?ﬁﬂ&kﬁﬁf@*m*?‘; hi ghly
:Aﬁt (ra;oilcj): ;r I n?ec 1%%3 \M ef errBédi{nrret l&???d%@%t rati Omms iven in
necessary, ”%m%mféhwﬁif&@ ﬁ?‘%{ﬁaé@ @%fm%{ﬂ]’ﬁ ,mrgtgi%pom |
derlvatlveqm@ﬁm@ﬂ@ng@ngggﬁtes may be prepared. If the resultant mxture 25
is anenable to filtration, it can be filter sterilized using nylon 66

mat ri x 0.22 [err]msterile syringe filter systens that cause no
ocul ar toxicity. The active conpound is included in the
pharmaceutical ly ‘acceptable carrier in an anount sufficient to exert
a therapeutically useful effect in the absence of undesirable side '

effects on the patient 30 treated. The therapeutically effective
concentration nay be determ ned
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enpirically by testing the conpounds in known in vitro and in vivo

systens, particularly the guinea pig nodel described herein. Based upon

a conparison of the activity of a particular conpound in this nodel with
conpounds, such as HPMPC, that are exerd®+fied herein, conpositions 5
containing effective anmounts of the sel ected conpound are prepared.
Typically, a therapeutically effective dosage, upon single dosage

adm ni stration, should reduce intraocul ar pressure by an anount |ess

t han 20 nn1Tmﬂe@referably | ess than 10 , and on the order of a

10% 30% decr ease, depending upon the ihiti &l pressure. This may be 10
repeated, typically after an |nter¢aL/N N-rdbst 14 days or nore, until
‘intraocul ar pressure is sufficiently regga to a level at which the optic
nerve damage and visual field loss is halted or the rate of damage or '
| oss reducq@um erably bstantially reguced.

conpositions a 53 %ornulate in an ophthaﬁgnloglcally 15 acceﬂﬁg% e carrler

for intraocular—preferably j-ntravitreal.—ady » TR . —a-voluyne
of- bet ween about 0. 05 a 0.150 m, preferably about 0 05 and 0. 100
m, contain'gg bet weerfabgut 1- 1000 [err pref erabl vy, 10 [err]g to

| ess than about 100 [ nore prefera about 10-50 [err]g, and

nore preferably about 2 40[err]g of a compound of formula (1) or (I11). 20
Thus, the conpositions coptalp~bet ween about 10% and 50%
(melght/volune) wi th abf [§5% or 30%to 40-50% preferred, of a

conpound of L2or mul a (b~ A1) . CH; For adni h1&i18%ion by
i ntraocul ar. injection or vNa eygdrops, suitable carriers include, but
are not limted to, physiol8 al saline, phosphate 25 buffered saline
(PBS), bal anced sal't soﬂé%(pn (BSS), l|actate Ringers
1.3 CHgy 132-134°
ot
1.4 Z* CH, 210° (decomposition)
1.3 ' ):‘Y CHs 188-191°
Gl g :
_ S-
Gl N
Ci ) _
1.7 a”’ N% CHsy 199° {decomposition)
: 3
Q ]
1.8 f)/ CHs 141-144°
CHy = N _
1.9 ﬁ CH
. cl N 5
S

110 o N Cotls



solution, and solutions containing thickening and sol ubilizing agents,
such as glucose, polyethylene glycol, and polypropylene glycol and

m xtures thereof. Liposonal suspensions may al so be suitable as
pharmaceutical ly acceptable carriers. These may be prepared accordi ng 30 to
met hods known to those skilled in the art. Suitable WD 95/ 26734
PCT/ US95/ 04047 -30- - 24-

opht hal nol ogi cal |y acceptable carriers are known. Sol utions or m xtures

i ntended for ophthal mc use may be fornmulated as 0.01 % - gé

i sotoni c sePPiNas, pH abodk 5-7, with &ppropriate salts [s ysngﬂ?amu S.
Patent No. 5, 116, 868 whi ch descrlbes typi cal conpositions of

ophthalmc i1rrigation solutions and solutions for |ocal appllcatlon]. Such

sol utions, which have a p jpusted to about 7.4, contain, for exanple,
90- 100 mM Kdtli um chlori de,l 446 nM di basi ot assi um phosphate, 4-6 mvi
di basi ¢ sadi um phosphat@, 2 MM sodiumcttrate, 0.5-1.5 nM

magnesi um chl oride, 1.5-2.5 nM cal ci um chl oride, 15-25 nmM sodi um 10
acetate, 10-20 mM D. L.-sodium[err]-hydroxybutyrate and 5-5.5 nM

gl ucose. 1.12 The co ds of formulae (1) and (I1) may be prepared
wth carriers that€l t hem 1 rapid elimnation fromthe
body, such as tinme rel fornulatlo S or coatings. Such carriers
include 15 controlled rel easge fornulatlons, such as, but not limted to,
1.13 ' n-CyHy resin
Gy
1.14 ﬁ n-CeHy resin
Ci N :
1.15 | fj/ allyl resin
Ci N '
1.16 | f]/ propargyl 103-108°
<l N”
1.17 n-Cytlg 71-73°

1.19 o ,@/ : CH,CH,-CeHs resin
120 m-{]/ | CHyCHy-Celtls - resin



m croencapsul ated del i very systens,. and bi odegradabl e, bi oconpati bl e

pol ynmers, such as ethylene vinyl acetate, polyanhydrides, polyglycolic
dgcid, polyorthoesters, polylactic acid and other types of inplants that
may be placed directly into the anterior or posterior chanber or vitreous
20 cavity of the eye. The conpositions may al so be adm nistered in
pel l ets, such as Elvax pellets (ethyl edk-vinyl acetate copol yner resin).

Li posomal suspensions, including tissue-targeted |iposones, may al so
be SU|tabIe‘as,;harnaceutlcally acceptabl e carriers. For exanple, '
'Ilposone f d2B®4at i ons may be ; p?red by net hods known to those of 25
skill in the art [see, e. i gl - (1983) Bioch. Bioph. Acta
728:339-398; Assil et al. ‘w rch Qpht hal nol . 105: 400; and U. S.

Pat ent No. 4,522,811]. The nucl gaggde anal ogs provi ded herein may be
encapsul ated into the aqueous phase of |iposone systens. HPMPC has

been encap$lomg. &.i nto |i posoAes using a nodificatBon of théﬂuﬁmﬂﬂamaf 30
Ki mm et al and described in EXANPLE 4 WD 95/ 26734

PCT/ US95/ 04047 - 25-
The activegzmpterials can atsﬁjié m xed with othercggtive mat eri al s,
N7or

that do not inpair the desilredjjaction, or with nmaterials that

suppl ement the desired acti have ot her action, including

viscoelastic materi al s, sucipEf~§ﬁaluronic acid, which is sold under the
sffa

trademag% HEALON, which i lution of a hig | ecul af ﬁb?ht
NMV of ab 3 mllions fra @9 of sodi um hyal u at e [ manut actured
S. Patent Nos. 5,292,362, 5,282,851,

by Pharnmacia, Inc; see,
2.3 ct E—QN]( CH, 92-93°

2.5 f\{ CH,

¢
O P
ot =y
jat ﬁ“"’
N |

2.8 CyHs

<r

2.10



5,273,056, 5,229,127, 4,517,295 and 4, 328, 803], VI SCOAT
[fluorine-containing (nmeth)acrylates, such as, 1 H 1 H 2H 2H hepta- 10
decaf | uorodecyl net hacryl ate; see, e.g., U S. Patent Nos. 5,278,126,
5,273,751 and 5, 214,080, commercially available from Al con Surgical,
Inc.], ORCOLON [see, e.g., U S Patent No. 5,273,056; commrercially
avail abl e from Optical Radiation CorpeBation], nethylcellul ose, nethyl
hyal uronat e, pol yacryl am de and pol ynet hacryl am de [see, e.g., U S 15
Patent No. 5,273,751]. The viscoelastic materials are present generally
in annunts(hmng@ﬁg fromabout 0.5 to 5. preferdly 1 to Data
wei ght of the conjugate material and serve to coat and protect the
treated ti SSUES. The conmpositions nay al so I nclude a dye, such as

nmet hyl ene gl e or other inert dye, so t8ait he conpmyjlcwlcan be seen 20

when i nj ec into the eye. Additi6har&anili - gl au intravitreal
pressure-| owering agents, including bet 8Dl ockers, such as epinephrine,
and diuretics such as acetazol am de, or pilocarpine, also nay be

i ncl uded. o The conp05|t|ons can be encl osed in ampul es,
di sposabl e Fefnulgtion Ensmples (s porgent byrweight)l e dose vial s made of gl ass,
~plastic or other sui tabl e material. Such enclosed conpositions can be

provi ded i n ki ts . In particular, kits containing vials, amuyles or
ot her cont Zxample Kl Bmulgign concentratgs sposabl e vials®8ith sificie® anount of

t he corrpomgmqemtw@qz about 0.100 m t235emeof ,40:98d disgpRsabl e
needl es, preferah,

) Yo S f seal 30 25-30 gauge dl es rep i ded
nerei e pr GalsR e dipuedifsdidas’ 12 00 98095 BGEAI Cog g e PEY
PCT/ US95/ 04a4tér oil polyethylene glycol ether

(36 mol of EO) ' 5% - -
Tributviphenol polyethylene giycol ether : |
(30 mol of EO) | - 12% 4%
Cyclohexanone ' ' - 15 % 20%
Xylene mixture 6% 25% 20%

Emulsions of any desired concentration can be prepared from such concentrates by
dilution with water. '

- Example F2: Solutions a) b) ©) d)
Active ingredient No. 1.3 _ 80 % 10% 5% 95 %
Ethylene giycol monomethyl
ether : 20% - -
Polyethylene glveol MW 400 - 70% - -
N-Methyl-2-pyrrolidone - 20% - -
Epoxidised coconut oil - - 1% 5%
Petroleum spirit (boiling ' .
range 160-190°C) T e - 94 % -

The solutions are suitable for use in the form of microdrops.

Examgle F3: Granules a) b) ¢) 4
, ingredien 5% 0% 8% 21%
Kaolin : 4% - V% 54%




- 26- conpositions, containing concentrations of conpounds of about
10 [err]g/0. 100 m, 20 [err]g/0. 100 m, 25 [err]g/0. 100 m, 30 [err]g/O.

100 m 35 [err]g/0.100 M p to about 100 [err]g/0.100 M in 5 or 10
[err]g/0.200 m ~ increnents, with sufficient volune, typically .
0.125-0.150 nm's, to deliver 5 0.100 mMs are provided. For treatnent of
el evated i ntraocul ar pressure cotbositions in.the range greater than
about 20 [err]g/0.100 m and | ess t han about. 80 [err]g/O 100 m ,

pr ef er abl y, ut err]1g/0. 100 m are preferred,

Final |y, thetEeYrBiardss % be packaged as A%icles of 138 manuffeture
contai ni ng Aaamigitg naterial, typically a vial, g% - 18 %

opht hal nol ogi cal 'y accept abl e conposition containing'a conmpound of
formula (1) or (1l1) provided herein, which is effective for |owering

i ntraocul ar’ﬂmmmmdimedmmmmme selutiotis spaaypd o the sal t

thereof is QUReh Mﬁ@' @&é 15 D
Adm ni strati on& WAl e m‘?hwonp se? n%a%gn al ni ng the conpounds are

adm ni stered intraocularly or by other means, such as topically in
the form ofEx gﬁeF 4PPRGKE ati ng eyedrops, whgyeby cg?nt act of the conpounds
with the USN’] ?2 is effected %nt raﬁ% ar adm ni stration nmay
be ef fect edACHYP ingipdieni real injecti or? aque hunor injecti on,

i njection |Higmysﬁspemsﬂmaext ernal |ayers 0% the %e, such as

subconj unctt%? -injection or subtenon injection, preferably in free
form but ernatively, in |liposonmes or other . sust ai ned drug
del i very deKBelin Adninistration of the corrpound P8 % preferably by

intravitreal injection, preferably through self sealing 25-30 25 gauge
needl es or ot her SU|tany calibrated delivery device, Injection into

the eye mayREREYriHruseEGH M PREng dhercagrisrs the.agtive.

W t hout bei ingrddéasnd by any t heory regardl ng the nechani sm of ' this
ext ended or possibly permanent period of efficacy for the treatnent

of glaucoma cont act of the conmpounds provided herein with the ciliary 30
body decr eadExampla&FSaBidable pofwdetse ciliary bedly of bhe eyec)o secrete

Active mmdwm N@ 12 25% 0% 5%
Sodium Ygninsuifonate 5% 5% -
Sodium lauryl sulfate | 3% - 5%
Sodium diisobutyinaphthalene-

sulfonate - 6% 10 %
Octylphenol polyethylene glycol

ether (7-8 mol of EO) - 2% -
Highly-disperse silica 5% 10% 0%
Kaolin 62 % 27 % -

The active ingredient is mixed with the additives, and the mixture is ground thoroughly in
& suitable mill. This gives wettable powders which can be diluted with water to give
suspensions of any desired concentration.

Example F6: Emulsion concentrate

Active ingredient No. 1.3 10 %
Octylphenol polyethylene glycol ether
(4-5 mol of EO) . 3%

Calcium dodecylbenzene sulfonate | 3%
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aqueous hunor. Since the ciliary body is preferably accessed by
i-ntravitreal injection or by aqueous hunor injection, such nodes of

adm nistration are presently preferred. Adm nistration by other nodes

that ultimately result in decreased iB4raocul ar pressure, such as injection
5 into the external |ayers of the eye, such as subconjunctival injection
or ' subtenon injection, or topical application to the cornea in a form
t hat €h§®ﬁ@ﬂmmﬁeéwxﬁgﬁmmhe eye, can be enployed. Such nodes of
adnlnlstrqgﬁﬁﬁﬂgpgggd be designed to result in u@groductlon of a

conmpound %%ﬁg)n t he aqueous or vitreous fluids, ‘gereby providing 10
access to BER$R08Ey hody. " The rod®%® of adninistration,

especi al | Kylymel mixe@ti on, are speci al i zed 804 uni que and the
properties of the conpound that render it hi ghly suitable for this
use include its lack of toxicity (other than to decr ease aqueous

secr et i on)Emuisighs ofanyaissintcheoncemsration ¢rn be progesed from thistonceBrate bpdilotion whi ch
precl udes sty L@ adversely affecting the vision of the eye to which
it is administered, and its high water solubility which allows

extrenely smal | vol unes to be i njected under topical or |ocal anesthetics

into the @ﬂmygmwaw ty of the human eye. B Typically, in
order to %v% SS'Egeéldfwe” ng of intraocula ;0 p&isure t he
conpounds T in increnmental dosag generally nore

t han aboufTakod [err]g up to about 40 or 50 [err]9¥/%nj ection, dependi ng

upon the Rl ing pressure and observed optic nerve fi and vi sual
field changes. The dosage shoul d be sel ected based upon the

Ready-to-use dusts are obtained by mixing the active ingredient with the cani@r and
grinding the mixture on a suitable mill.

Example F8: Extruder granules

Active ingredient No. 1.3 10 %
Sodium lignosulfonate 2%
Carboxymethylcellulose : 1%
Kaolin _ 87 %

The active ingredient is mixed with the additives, and the mixture is ground and moistened
with water. This mixture is extruded, granulated and subsequently dried in a stream of air.

Example F9; Coated granules

Active gri' ent No. 1.2 3%
Polyethylene glycol (MW 200) ' 3%
Kaolin %4 %

In a mixez, the firely ground active ingredient is applied um_ifbrmly to the polyethylene
glycol, which has been moistened with kaolin. Dust-free coated granules are obtained in
this manner.



é

initial starting pressure and observed synptons, and carefully selected 25
to achieve a resulting pressure that is within normal range of 8-22

nmHg. It appears that in nany cases, a single intravitreal injection

may be sufficient to obtain permanent reduction. Care shoul d, however,

be taken to avoid achieving to large a reduction in pressure. Conse-

noni t or ed {SRAMERMS." 3G SURNESK genta@®d, if necessary, a second dose of
t he corrpos@gmmmdmmﬁ;red foI | owed by oneqg ot hr ee weeks of _
noni t ori ng. rsz .S repeat ed until the desired, r%r all'y, although not 5
necessarllﬁmw e range of 8-22 mm Hg, intrdocUlar pressure is

at t ai ned. IN@my@h@ﬂd@@i@hﬂ@M&glycalm are variations in the range of

nor mal prei @2equently for gl aucoma patl ngs . el evat ed

pressure is de erm d by the pressure and evi dence of optic nerve

damage as Sodienligepsplfendie| v, by a decrease in tHe ®isual field or other 10

test indi catdivsiyRietiylediutibrnoe. I n ghaggoma patients,
i ntraocul ar essures are. i C above 18- 20 mm Hg, but in sone

patients, tH 4““"‘~"$’“”‘“f optic ner@¢® changes are .
observed - atSili¢oneilrie she forbfof aZ8rdge of 15-22 nm Hg. Such gl aucoma is

referred tq as | Ion gl aucoma. Also, in so 5 patients, the changes
in visual fT% optic nerve do not occurm%

Water 2 %

quently, increnental doses may be pref-&red. WO 95/ 26734
PCT/ US95/ 04047 - 28-
After adm nist ratlon Oof a SI ngl e injection, intraocular pressure is

The finely ground active ingredient is mixed intimately with the additives. This gives a
suspensmn concentrate from which suspensions of any desxred concentration can be

Biclogical Examples (% = per cent by weight unless otherwise indicated)

R e et

gﬂeBl \ctivity again 1 MUs Fra .
Ymmg cotton plams are sprayed wzth an aquwus emuﬂsncm spray mixture comprising
400 ppm of active ingredient. After the spray coeting has dried on, the plants are
populated with 10 adult Anthonomus grandis and placed into a plastic container. 3 days
later, the test is evaluated. The percentage reduction in population and the percentage
reduction in feeding damage (% activity) are determined by comparing the number of
dead beetles and the feeding damage between the treated and the untreated plants.
In this test, compounds of Tables 1 and 2 exhibit good activity. In particular, compounds
No. 1.2, 1.3 and 2.3 exhibit an activity of over 80%.

Pea mdlmgs are mf@cmed wnrh Aphxs craccivora, subsequemly sprayed with a spray
mixture comprising 400 ppm of active ingredient and then incubated at 20°C. The test is
evaluated after 3 and 6 days. The percentage reduction in population (% activity) is

termined by comparing the number of dead aphids on the treated and untreated plants.
In this test, compounds of Tables 1 and 2 exhibit good activity. In perticular, compounds
No. 1.2, 1.3, 1.15, 2.2 and 2.3 exhibit an activity of over 80%.




until the pressure is as high as 30-33 mmHg. In either case, the

treatnent is designed to effect a lowering of intraocular pressure,

whereby the adverse synptons are halted or their progress sl owed.

Ef fecti veness of treatnent can be assessed by observing a decrease in 20

pressure, whatever the pressure was before treatnent, and a

concom tant halting or slow ng of dama¥e-to the optic nerve and visual

field I oss. Thus, the absol ute anmount of pressure change, and

ultimately, ] w_unber of doses and dosage of the conpounds herein, nust

be 25 deti”””*&3'=‘- R AR S ga patlent Desirably, the | onest

tgt al t D i p%mts@é mm @Q%Mﬁlt@emﬁﬁ@ﬁ%ﬁgﬁe

adm ni ster erefore |ncr ose a u -

60 [err]g,gﬁ% PRPOSHQR .55 a3 ‘6‘&%%{&%‘6"? %P%@‘ﬁ@ﬁ $n (0. 100
I n@mpm mwmmgn wmus brpulsivnr spoay hixturp mmmmgampmma

changes 30 A?ﬁef‘&?ﬁ&&e?@@dﬁ&ssﬁﬁ'p&éeﬁhgeh%ﬁmg%@o?%@éé‘gﬁsered

Lower 51 26
PCT/ US95/ m@hmed Tby compansan with untreated control batches. - 20-

dosages, amth@%ﬁ,smaﬁﬁﬂhdé@f'i‘%d Dand@c:&ﬁmgmcu_ [ 18 patiibuldiB m% ds
admnlster@ dlg]ex%n t.he |n.|t|a% ﬁ%%@%re Is within, or closeto nor mal
range. Pre Q‘r&g;@“ exhitipan, er of about 40 [err]g (35-45
[err]g) per inj ectlon appear to be preferred. 5 The patient
is thereafger Be al ), Yo 4.0 e ' aqcul ar pressure

reduction TWGM@@EM ﬂ@as @'%W Sh phahdes &Mﬁp@@\é\hn?{bgtégﬁouﬁcage,
Msadesofwhxchmcovcmdwmhgamm A container whose bottom is sealed with a
arafilm membrane is placed onto the cage. In the container there is blood which
comprises 5 ppm of active ingredient and which is constantly heated at 37°. The fieas take
up blood through the membrane. The test is evaluated 24 and 48 hours after setting up the
experiment. The percentage reduction in population (% activity) is determined by
comparing the number of dead fleas when using treated and untreated blood. 24 hours
after the treatment, the blood is replaced by fresh blood which has also been treated.
In this test, compounds of Tables 1 and 2 exhibit good activity. In particular, compounds
No. 1.2 and 1.3 exhibit an activity of over 80%.

Example BS: Activity against Diabrotics |
Maize seedlings are sprayed with an agueous emulsion spray mixture comprising 400 ppm
of active ingredient. After the spray coating has dried on, the seedlmgs are populated with
iabrotica balteata larvae in the second stage and msf@red to a plastic container. The
test is evaﬂum@d after 6 days. The percentage reduction in population (% activity) is
determined by comparing the number of dead larvae between the treated and untreated
plants. | o |
In this test, compounds of Tables 1 and 2 exhibit good activity. In particular, compounds
No. 1.2, 1.3, 1.5 and 2.3 exhibit an activity of over 80%.

Example B6: Activity against Heliothis virescens
Young soyabean plams are spmycd with an agueous emulsion spray mixture comprising
400 ppm of active ingredient. After the spray coating has dried on, the plants are
‘populated with 10 Heliothis virescens caterpillars in the first stage and transferred toa
plastic container. The test is evaluated after 6 days. The percentage reduction in




injections will be required only on an infrequent basis, since the
I ntraocul ar pressure |owering effects of these conpounds are long term 10

and possi bly pernmanent. _ It is further understood that, for any
particul ar subject, specific - dosage regi nens shoul d be adjusted over
time according to the I ndi vi dual need and the professional judgnent of
t he person adm ni stering or super\,a?sﬁ ng the adm nistration of the

conposi tions, and 15 that the concentration ranges set forth herein are

are not m{inded: 1Lt e@scoge or d;)W?ctlce of

| B LSRR M f@edlﬂ -“, ¥ SER 1 KE
cl ai med comf@adcmmm andsthe f@@d&@&magadben%nmbm untieged plangt i ons of
MPC
%@’F’@g i ght

t he conpou
and t hat t@ corrpé’unggc%&g(g%%ersr%u!?’ﬁ
and pot encyN@drdamd li3exhibit an aspwinoof nts in armunts for nol ecul ar
wei ght differences and potency d| fferences fromHPMPC are intended to
be enconpas§ed . Pﬁkereln _ Thu .y f ,ac oud,, th b S 50% of the
activity of=3SEe TOLAS OIS PO DVIIVICI& ) herein, it i s
under st ood Fidtiuhi ﬁ@haﬁmﬁmeﬁmmmi mj}g, will
be appr oxi ely fWce [ h of I\/PC Al q, the
mol ecul ar We g’ﬁ% é%pﬁ@%\%mgﬁ:&s&}. %g &P’Fr O Wi | |
be correct edieafdhe efigighd the survival rates ofithe caterpilbars agmhmﬂ@ mnmansmd witled
for illust rﬁﬁi@ﬁ@d%ﬁ@ﬁﬁﬁ%eg@%dyﬁﬁwnﬁm intended to.limt the scope

of the invention
PCT/ US95/ 04BAkis test, compounds of Tables 1 and 2 exhibit good activity. - 30-

gs are mfected wnm Myzms persicae, subsequently sprayed with a spray
mixture comprising 400 ppm of active ingredient and then incubated at 20°. The test is
evaluated after 3 and 6 days. The percentage reduction in population (% activity) is
determined by comparing the number of dead aphids on the treated and untreated plants.
In this test, compounds of Tables 1 and 2 exhibit good activity. In particular, compounds
No. 1.2 and 1.3 exhibit an activity of over 80%.

Pea seed] are mfecwd wnth Myzus pemcae, subsequenﬂy pleced with their roots into a
spray mixture comprising 400 ppm of active ingredient and then incubated at 20°. The test
is evaluated after 3 and 6 days. The percentage reduction in population (% activity) is

termined by comparing the number of dead aphids on the treated and untreated plants.
In this test, compounds of Tables 1 and 2 exhibit good activity. In particular, compounds
No. 1.2, 1.3 and 1.5 exhibit an activity of over 80%.

Example B10: Activity against Nep! JeeDs

Rice plants are spmyed wnh an aqueous emuhsmm spray mixture comprising 400 ppm of
active ingredient. After the spray coating has dried on, the plants are populated with larvae
in the 2nd and 3rd stages. The test is evaluated after 21 days. The percentage reduction in
population (% activity) is determined by comparing the number of surviving leaf hoppers
on the treated and untreated plants.

In this test, compounds of Tables 1 and 2 exhibit good activity. In pameulw compounds
Ne. 1.2, lSamdlScxhxbxtmacﬁwtyofmerS@% '




EXAMPLE 1 Intravitreal injection of 10 [err]g- 100 [err]g HPMPC
Twenty subjects having relatively normal or reduced intraocul ar

pressure, but suffering fromcytonegal ovirus (CW) retinitis associ ated 5
with HV infection, were injected into the vitreous cavity with HPMPC in '
an anount of 10-100 [err]g in total volunme of 0.1 m. It is noted that

i ndi vidual s infected with HV that have3®t DS exhi bit reduced intraocul ar
pressure; thus, the absolute values of the pressures observed in these

subj ect s nust be viewed in this context. 10 The pressure | owering
effect began within 3-14 days and was . observed to be long | asting.

The degree BkampleBlls dctieily gédiasd Naphotsttix cinctickps{egstamicp! t he dosage, with

iy B 'Lﬁ,_mri’
of pr eseur 5385 e, ks BT aﬁémsamwr 50 il oriiBiag, o
maxi mum r ed4@0 pwn of aetivedngrediznt The plants age eshsequently ipoptiated Withrinrviag n mharmdt he
i nt er medi at &M%&%E&MM&M&WAME%% i uéﬁm%%@r afon

reducti on.
i nj ecti on of%2etiyiti)is deteympipes by comparing the nyraberiaf deaf Joppers ap thertrestedando. 100
m (steril em la@@nt aining of 20 20 [err]g HPMPC in a consecutive
series of 3 f AI DS .pa fected vat CW. were assesged.

| nt raocul ar PRI a@ﬁ@%lmz“ﬂﬂ@ §B‘f5f s eton tWM
basel i ne, wNekk321 &ﬁlmﬁ 18 efihibittae mctivity of cver 80%n0) ect ion. The anal ysis

was performed on a series of 95 injections and pairs of nmeans were
conpared utili zi ng Tukey Kr amer technl que 25 [JMP software, SAS
I nstitute, Extmplc B2 RIIY: fEaiest Naugparvatadugenst i pl e conpari sons.
Twenty-si X RidinBitid Wa&mw uﬁw@hﬁ&x&%%ﬁ@ﬁhﬂ cgﬁ@nﬁm 0 ppm of
received 1 HH : [ %ﬁ#{ recelved é@?r& t 7 g I.ved
3 inj ect i onEUVEARETRGES Plantsarg pepijags with plant3g

weeks after h@m m@tmm miwsrdmgﬁs The &bt as@mﬂum W Thé was
percentage reduction in population (% activity) is determined by comparing the number of
surviving plant hoppers on the treated and untreated plants.
In this test, compounds of Tables 1 and 2 exhibit good activity. In particular, compounds
No. 1.2, 1.3, 1.5, 1.8 and 2.3 exhibit an activity of over 80%. | |

Example B13; Activity agains! ATVala )

~ Pots containing rice pﬁams are phced into an aqueous amulsmn solution comprising
10 ppm of active ingredient. The plants are subscquently populated with larvae in the 2nd
and 3rd stages. The test is evaluated after 6 days. The percentage reduction in population
(% activity) is determined by comparing the number of plant hoppers on the treated and
untreated plants.
In this test, compounds of Tables 1 and 2 exhibit good activity. In particular, compounds
Neo. 1.2, 1.3, 1.4, 1.5, 1.13, 1.15, 2.2 and 2.3 exhibit an activity of over 80%.

'EL@;@MMA& geTme -
ed thh such an amount of a sohmon (0.1 %) of the active ingredient

in acetonc that this amount corresponds to an application concentration of 1 g/m? When
the solvent has evaporated, 10 Blattella germanica nymphs (last nymphal stage) are placed
into the dish and exposed for 2 hours to the action of the test substance. The nymphs are
then anaesthesized with CO,, transferred to a new Petri dish and kept ia the dark at 25°

" and an atmospheric humidity of approximately 70 %. After 48 hours, the insecticidal
activity is ascertained by determining the destruction rate.
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*8.29. Two weeks after the second injection, the nean intraocul ar
pressure was 6, and after 4-6 weeks it was 7.25. Two weeks after the
third injection, nmean intraocular pressure was 7.14, and after 4-6 weeks
‘it was 8. Tukey-Kramer HSD anal ysis {3 software, SAS Institute, 5
‘Carey, NC], revealed that the difference between baseline pressure and
pressure vveeks aft er the first jnj EQtIOI’l t he_ di ffer ence bet ween
basel i ne compcumds.of Tableioland 2exhibit gopd R

di fferencN@thWEmm%ﬁm@cﬁmeﬁMressure at the 4- 6 vveeks after the
second injection were statistically significant. 10

EXAMPLE 3 ' Effect of 40 [err]g intravitreal injection of HPMPC on

i nt r aocul Bxample 8J3¢ Activity against Luci ;_u_,u_(l [err]g in 0.100 nl) was injected

2, o5t BEAARRE M0 sty copSiBA Y 4T G S e

three patien inj e :
had i nit i %hic E@iﬂﬁ%@ﬁ WWQMPW tﬂ}.w@nfmsaium,pat i ents.
fasq 7 and 9 on

dgyg“g;gﬁgzbésmppmofactﬁé eye in sec he -initial
WS %@nbgsareseﬁe% N"Mw &ﬂé]m@g%&?@ $8Ssure in

pressure
the treat30f inye ﬂmfulbam Inhibe vhireated mﬁﬂmelaﬂmppmmhﬂamdbllwnﬁm leAf¢thdstage

injectio ood.
These reQSLPI%‘E% %SWF#O@C%W%&MQ %ﬁée I cate %@#M t he
drop in |theisde !%?I@Mk y ﬁm@&ﬁm&m@t@m@aﬁmﬁmeﬁ&t@dMnent
Furt her, g@ﬁ@@glsons of the results achieved with 40 [err]g i nj ections

25 er e Py pschombiudtor Tkt s f oxhliebod devis.Ja pamialar, compound.

No. 1.3 exhibits an activity of over 80 %.

cular, compound

Example B16: Activity against Musca domestica
A lump of sugar is treated with such an amount of & solution of the test substance that the
concentration of the test substance in the sugar is 250 ppm after drying overnight. The
treated lump is placed on an aluminium dish together with a wet cotton wool ball and
10 adults of an OP-resistant strain of Musca domestica. This aluminium dish is covered
with & glass beaker and incubated at 25°. The mortality rate is determined after 24 hours.

* In this test, compounds of Tables 1 and 2 exhibit good activity. In particular, compound
No. 1.3 exhibits an activity of over 80 %. |
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- 32- EXAMPLE 4 Preparati on of
1:i posone encapsul at ed HPMPC A chloroformlipid mxture was

pr epar efkg wan“n; i myristoyl gl ycerol (1.5 ng), triolein (1.68
mg) andj ) ;_gﬂg 1 ng) dissolved 5 in 1 m of chloroformin a

vi al . HPNPG?(ﬂ' y ns secrose sol uti onj4fas di ssol ved in 200 mmol
sucrose, pH6.8. One m of this solution was added dropwi se to a vi al
containing the chloroformlipid mxture. The vial was tightly seal ed
and vor t exSHAFISCLAMED I8t oduce spherul es of HPMPC dr opl et s coat ed
with a lipid nonolayer floating in a pool of 10 chloroformand excess

| i pids. Che m of thjs étur was added rapidly to each of two vials
cont ai ni nglohgompoys mol /liter), and the suspensi on was
vortexed for four seconds The resulting |iposones were then dried by
passi ng nitrogen over them (80Qliters per mnute) in a fl ask

contai ning 250 mmol per |itgr off sucrose until no detectable 15

chl orof orm remai ned. The ULN, mas centrifuged at 400 x G forfDl0

m n, the supernatant was LE’ Bnd the pell et of |iposones was
resuspended in 0.9 @6sod|un1c | ori de solution and recentrifuged. This
wash step was repeated 5 tinmes in order to renove any unencapsul at ed
HPMPC.  204in which Drug rel ease studies were perfornmed in triplicate at

370011 C 35 upppobShuhd 5 ob LRSSl houi R RSE e SRIG e

or bicyclic heterocyclic radical, where one to two of the substituents of A can be selected
from the group consisting of halo-C;-Csalkyl, cyclopropyl, halocyclopropyl,
Cy-Csalkenyl, Cy-Cialkynyl, halo-C;-Csalkenyl, halo-C)-Cialkynyl, halo-C,-Cyalkoxy,
C;-Caalkylthio, halo-C;-Caalkylthio, allyloxy, propargyloxy, allylthio, propargylthio,
haloallyloxy, haloallyithio, cyano and nitro, and one to four of the substituents of A can be
selected from the group consisting of C;-Caalky), C;-Csalkoxy and halogen;

R is hydrogen, C;-Cgalkyl, phenyl-C,-Cqalkyl, CTC@cyclcaﬂkyl Cy-Cgalkenyl or
C-Coalkynyl; and

X is N-NO, or N-CN, or, if appropriate, a tautomer thereof, in each case in free form or in
salt form. '

2. A compound according to claim 1 of the formuls I, in which the basic ring structure of
A is a ring having 5 or 6 ring members to which a further ring having 5 or 6 ring members
can be fused, or, if approprizate, a tautomer thereof.

3. A compound according to claim 1 of the formula I, mwhmhthehaszcmgsamcmmef
A is unsaturated, or, if appropriate, a tautomer thmf

4. A mmp@undasclaimedmclaim 1 of the formula I, in which the basic ring structure of |
A has 1 up to and including 4 hetero atoms, or, if appropriate, a tautomer thereof.

5. A@@mp@undas claimed in claim 1 of the formula I, mwhmhzhcbwcmgsmcnmof
A is selected from the group consisting of the basic ring structures

BB




a 30 mM syringe nounted on a revolving rotor. At designated tine

intervals, 3 m aliquots were renoved and centrifuged. The resulting
supernantants were withdrawn, the pelleted |iposomes were disrupted 25 by
freezin BRER DEDN i in1m distilled water and the

concentgﬂmmﬂ HEE EMﬁtern1ned by HPLC and/or ul traviol et

absorpti édn &t 954HnWI 3pect r ophot onet-dilc anal yses were perforned by
diluting the sanples with chloroformnmethanol (2:3 v/v) and the
concentration determ ned by conparison with a standard curve.

95/ 26734 PCT/U895/04047
- 33- . The :'poso are |n1? ted | he s r t free
drug is RCt qe X t I|d}¢ly ar -27
gauge) may | ! Hm. ijs o ow i release
| i posones oves, * Reeks Wby ase in
pressure and N possi fl vy, | f IWgher dosages are adm n| st ered avoi di ng
t he need for addi &i onal injections. The efficacy period of the

- encapsul at ed HPMPC o appears to be between about 170 and 240 days.
Si nce nodifications mnll be ﬁpparent to those of skill in t Is art, |t 10 .
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- 34- CLAI VS: 1. Use of a conpound of formula (1) or
phar maceutlcarly accept able salts thereof for fornul ati on as a nedi camrent
fror redu e il ge@O &I ke Pr essure, wherein formula (1) is:

[err] :“““_\“““\;‘h"‘ IMIRLICIRA o 1N R[err] and R[err] are (i) or (ii) as follows:
(i) Rerrt 1s aHerrp(CH err])[err], (GHerr])[err], CHOH(CHerr]),
CHerr]CH O (CHerr])[err], CH[err]CI% [err])[err-](O—D,

CHerr]OCCH(R err]), CH[err]OCI%QR[err])(Oﬂ[err])[err],
CH[err]G:I—I(R[err])(CH[err])[err]Oor O CHerr])[err]CH R err])G

Rlerr] is OH or err])[ \Iii[err] OH or |
(CH[err])[err]O—| pre r abl ﬁerr] fﬁjo 6N fierably O-3;
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r is 1-6, preferably 1-3, nore preferably 1; pis 0-3; and m

iIs 0 to 3; or (ii1) Rerr], Rerr], n, m r and p are defined
as in (i Rlerr] are linked to forma cyclic ester group;
Bis apﬂg iSRG Eﬂﬂi‘m of forrrula(ll) [err]

and is sel*ec?ederﬂnmSarmng pyri m di n- 1 , pyrimdinyl-3-yl, purin-3-yl,
purin-7-yl and purin-9-yl; R e ,=R[err], Rlerr] and R err] are

i ndependent |y sel ected from NH2, al kyI am no, am noal kyl, hydroxyal kyl ,
hydrazino, H, OH SH, alkylthio, alkyl, al koxy, al koxyal kyl ; hali de,

hydr oxyl am ngo_CH hal )[err | n_whi ch 1 3 and hal is a halide.
2. The use ﬂo &I m Fre thq co un I ect ed from
[err]

N N N/\N
ow] )\/E—J 23K .
s Ni;ns:] . NP> Nj

in which E is in each case C;-Caalkyl, Y is in each case hydrogen, C;-Caalkyl or
cyclopropyl; and E and Y, respectively, are not regarded as a substituent of A but
considered as part of the basic ring structure of A, or, if appropriate, 2 tautomer thereof.

6. A compound as claimed in claim 5 of the formula I, in which the basic ring structure of
A bas 1, 2 or 3 hetero atoms selected from the group consisting of oxygen, sulfur and
nitrogen, where not more than one of the hetero atoms in the basic ring structure is an
oxygen atom and not more than one of the hetero atoms in the basic ring structure is a
sulfur atom, or, if appropriate, a tautomer thereof.

7. A compound as claimed in claim 6 of the formula I, in which A is bonded via a C atom
of its basic ring structure to the remaining part of the compound I, or, if appropriate, a
taatomer thereof.

8. A compound as claimed in claim 7 of the formula [, in which A is unsubstituted or
mono- or disubstituted by substituents selected from the group consisting of helogen,
C;-Caalkyl, halo-Cy-Csalkyl, C;-Ciulkoxy and halo-C,-Caalkoxy, or, if appropriate, a
tautorer thereof.

9. Acmpoundasclmmedmclmm 8 of the formula I, in which the basic ring structure of
A is a pyridyl, 1-oxidopyridinio or thiazolyl group, or, if appropriate

Tl




3. The use of claim1l, wherein: Rlerr] is

CI—|[err]CFI(“O=I)‘(‘CI=|[-eTﬂﬁ—[—eHﬂ— CHerr]CH(CH err])[err] (OH),

CH err] OCH(R[err])(CH err])[err],

CHerr] _ ﬁm[errmm Q(CH err])[err]CH(Rerr])Q

R err] L G| €9 err]H, Rlerr] is OHor (CHerr]), OH,
preferably (CH[err])O—| nis 0-G4-preferably 0-3; ris 1-6,
preferably 1-3, nore preferably 1, pis 0-3; and mis 0 to 3.
4. The use of claiml1l, wherein the conpound has formula (I11):

- 36-

10. A compound as claimed in claim 1 of the formula I, in which R is C,-Cgalkyl,

phenyl-C;-Cyalkyl, C3-Cgeycloalkyl, C3-Caalkenyl or C3-Cyalkynyl, or, if appropriate, a
tautomer thereof.

11. A compound as claimed in claim 1 of the formula I, in which X is N-NQ,, or, if
appropriate, a tautomer thereof.

12. A compound as claimed in claim 9 of the formula I, in which A is a pyridyl,
1-oxidopyridinio or thiazolyl group which is bonded via a C atom of its basic ring
structure to the remaining part of the compound I and which is unsubstituted or mono- or
disubstituted by substituents selected from the group consisting of halogen and
C;-Csalkyl, R is C;-Cgalkyl, phenyl-Cy-Cyalkyl, C3-Cecycloalkyl, Cy-Coalkenyl or
C4-Cyalkynyl, and X is N-NO, or N-CN, or, if appropriate, a tautomer thereof.

13. A compound as claimed in claim 12 of the formula I, in which A is a 2-chloro-
pyrid-5-yl, 2-methylpyrid-5-yl, 1-oxido-3-pyridinio, 2-chloro-1-oxido-5-pyridinio,
2,3-dichloro-1-oxido-5-pyridinio or 2-chiorothiazol-S-yl group, R is Cj-Caalkyl and X is
N-NQ;.

14. A @ump_cund as claimed in claim 13 of the formula I, in which A is a
* 2-chlorothiazol-5-y1 or 2-chloropyrid-5-yl group, R is C;-Calkyl and X is N-NO,.

15. A compound as claimed in claim 13 of the formula I, selected from the group

~ consisting of the compounds _
{a) Sa@schl@mpyﬂd»&yhmetinﬂ}S«memyko&nimimimperhydmuI,S,Suoxadiazine,
{b) 5-(2-chlorothiazol-5-ylmethyl)-3-methyl-4-nitroiminoperhydro-1,3,5-oxadiazine,
(c) 3-methyl-4-nitroimino-5-(1-oxido-3-pyridiniomethyl)perhydro-1,3,5-oxadiazine,
(d) Sa(zochmmd=oxnd0n5opyndxmomethyl)a3omethyﬂ=4«=mtr0mmoperhydm«1 3,3-

(e) 3mmemhylass@nmethylpynd»&ylmeﬂnyl)%mmmmopcrhydms}L 3,5-oxadiazine.

6. A process for the preparation ofacompmmdasclaimedinciaim 1 of the formula I or,
if appropriate, a tautomer thereof, in each case in free form or in salt fom, which |

comprises
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[err] wherein Rerr] and R err] are selected from (i) or
(ii): () Jerr] (i1i1) Rerr] and R err]. which are as defined in
(3), are linked to forma cyclic ester group. 5. The use of
any of cl pf ﬁ%ﬁ%ﬂm nis 1-3, preferably 1, pis Oor 1, r is 1 and
mis O or sk g he use of any of clains 1-5, wherein Rerr],
Rerr], R[érrf ar e "ach i'ndependent | y - dSFected fromH NHerr], CH[err]
CH[err]CH[err] CF[err], dinethylam no, halide, and OH, preferably NH[err]
H OH CHerr] and halide and err] is Hor halide, preferably H

The use ofaanam@mgepqmﬁeumﬁafﬁéﬁhanghh Bis selected fromanong uracil-1- yI
cytosin-1-yl, 5- nethylc%&osgﬁ 1-yl, thymn-1-yl, 5- fluorouracil-1-yl,
uracil-3-yl, cytosin-3 nethylcyt05|n 3-yl, thymn-3- yl,

5-f1 uorouraci | - 3- yl A{uuﬂﬁ , guanin-7-yl, guanin 3-yl, (@ﬁenln 9-vyl,
adenin-7-yl, adenin-3-yl, 4\ﬁ?po ant hin-9-yl , hypoxanthln 7- yI

hypoxant hi n- 3-yl, 2- nethyl&denln 9-yl, 2- nethyladenln 7-yl, 2-
nethyladenln - 3- yl 2- met hyl t hi oadeni n-9-yl, 2 nethylthloadenln 7-yl, 2-
et hyl t hi o w@ownmmbepMMawqu tOTORRFReSaNg Kngwp-opm rnd da
adeni n- 3- ¥ lyp; ﬁai& ke a&-ai%-&fme@mw ey uibtner BscF ARRAKTEGE, k!

N err]- d| net hyl a N di_net hyl adeni n- 7-
N[ err] - di micrRidehyre &ﬁymﬁ'm |ms&n$r%tjrmémmemfem
8- br ormademheﬂpn%seﬁceosamad@amrst,or

&

b) to prepare a compound of the formula I in which R is other than hydrogen, or, if

ppropriate, a tautomer and/or salt thereof, reacting, preferably in the presence of a base, a
compound of the formula I in which R is hydrogen and which can be obtained, for
example, according to variant a) or ), or a tautomer and/or salt thereof, with a compound
of the formula

Y-R ) (m)v

which is known or can be prepared in analogy to corresponding known compounds, and in
which R is as defined in formula I with the exception of hydrogen and Y is a leaving

group, or

c) reacting, preferably in the presence of a base, a compound of the formula
O

N N
.H’ Wf ‘ﬁ . (m’
in which R and X are as defined in formula I, or a tautomer and/or salt thereof, with 2
compound of the formula
A-CHy-Y _ V),
which is known or can be prepared in analogy to correspondin
which A is as defined in formula I and Y is a leaving group, or, if appropriate, with a
tautomer and/or salt thereof, -

and/or, if desired, converting a comyouml of the fmulla I or tautomer thereof, in each

"



<

adeni n-9-yl, 8-hydroxyadeni n-7-yl, 8-hydroxyadenin-3-yl, 6-hydroxyl -

-37- anLnopuLLnLg;yLT_ﬁ.hydroxylan1nopur|n 7-yl, _

6~hydr oxyl am nopurin-3-yl, 6-hydrazi nopurin-9-yl, 6-hydrazi nopurin-7-yl,
6- hydr azi Hj ék[ithiopurin 9-yl, 6-thiopurin-7-yl,

6- thlopur‘l A T ‘ “*k yl, purin-7-yl, purin-3-yl, xanthin-9-yl,

xant hi n-7- yI and xant'hi n- 3- yI 846“ The use of claim7, wherein Bis

sel ected fromthe gr oup con5| sting of uraci | - 1- yI cyt osin-1- yI

guani Ey'fif S5 o o S ) b o S e BB ol b
2[ met ]hyldt hi difh 'zm%qd, mt@adiﬁetemd:ampm&immezemaﬁahmmm&mimf

N err ] EASE 3 Q-

6- hydr oxyl am pu m@%%@i&f@%ﬁg%?l n- ff:é’r@x!gttﬁl 0 urtyan é%thﬁ ﬂ;e
purin-9-yl, o8 WHReR; snddorgpnverting a frge Iara tawtpeentharepf, s
sel ect ed fr@m&@n%%ﬁu&@%t:ﬁﬂi @iep”&d@&k BrQy iﬁ:fféiéﬁt@ﬁéﬂibdlmtbasah,m
uracil-1-yl, 5-npeth t05| n- Xébf@aﬁg ﬁ!'ééf and 5 fI uor ﬁipé @/

10. The usEPRYFTURgE 99%%?03? ‘ﬂq &)‘ﬁ%ﬁﬁ?ﬁ ERLEE from
g haretielyyrooes S Byyaldiffeyenp merhod) mmdmrﬁ&e:oﬁipahmf the

among 9-(s) @bﬁmw ldin
R %@%ﬁ@ﬁ#@%ﬂ%ﬁg&g@%@ %%KHPI\/PC) (2- phos-

9-(2- -
(s) - 3- hydr oXy="2-
phonyl nmet hyoxyet hyl ) cyt osi ne (PMEC), (2-phosphonyl net hyoxyet hyl) - guani ne

(S0, o7 s B A e g i 5

ach case in free form or in
B ncalﬂy unhsable salt form, as active mmdlem together with or without at least

18. A composition as claimed in claim 17 for controlling insects.

18. A process for the preparation of a composition as claimed in claim 17, which
comprises at least one auxiliary, wherein the active ingredient is mixed intimately and/or
ground with the auxiliary(-ies).

20. Use of a compound as claimed in claim 1 of the formula I or, if appropriate, of a
tautomer thereof, in each case in free form or in agrochemically utilisable salt form, for
the preparation of a composition as claimed in claim 17.

21. The use of & composition as claimed in claim 17 for controlling pests.
22, The use as claimed in claim 21 for controlling insects.
23. The use as claimed in claim 21 for protecting plant propagation material.

24. A method of comromng pests which comprises applying a composition as claimed in

claim 17 to the pests or to their environment.
o This Sheet Has Been Rrﬁlaeed

TSI ————— | [

26. A method as claimed in claim 24 for the protection of plant propagation material,



-

HPMPG) ( 2- phosphon'yl met hoxyet hyl ) - 2, 6- di am nopuri ne (PMEDAP), and
9-(s)-2- *h_os—phonW‘Frét‘hUXVrjropyl adenl ne ((S)-PMPA). 11. The use of

any of cl el ity the conpound is (s)-
1- ( 3- hydj ‘ % mget hyoxypr opyl ) cyt osi ne (HPMPC) and t he anount
delivere y ta % ge of the nedicanent is greater than about 20

[err]g up to about 50 [err]g. 1247 <The use of any of clains 1-9,
wherein the conpound is 9-

(s)-(2- phosphonyl rret hyoxy 3- hydroxy ropyl)adenl ne (HPI\/PA) and the

- 38- anmo¥ P g & i aLer ‘
t han aboutmd@rikl pl@tdﬁp to about 500 [err]g ' 13. The use of any
of clainms 1- 12 wherein the conpound is fornulated for intravitreal

adm ni stration. 14. The use of any of clainms 1-12, wherein the

conmpound i 27, Flam prupegatiom matdrialnreated by the method qlasayibed bmiclaim 26j ecti on, by
Injection into the external |ayers of the eye, or topically, whereby
contact with the V|treous cavity is effected. 15. The use of any
of clains 128 A compgu r@ftﬂmﬂl@ und is fornulated for intraocul ar

adm ni stration. A conposition, conprising an effective anmunt
of a conpound of fornmul arlo*’n an opht hal m)l ogically acceptable carrier:

N_. _N v,

wy o

X

in which R and X are as defined in formula I, or a tautomer thereof, in each case in free
form or in salt form. '

29, A process for the preparation of & compound as claimed in claim 28 of the formula IV
or, if appropriate, a tautomer thereof, in each case in free form or in salt form, which
comprises

d) reacting a compound of the formula
H” Y R (VD,

which is known or can be prepared in analogy to corresponding known compounds, and in
which R and X are as defined in formula I, or a tautomer and/or salt thereof, with
formaldehyds or paraformaldehyde, for example analogously to the manner described
under variant a) for the corresponding reaction of a compound of the formula Il or of a
tautomer and/or salt thereof with formaldehyde or paraformaldehyde, or

¢) to prepare & compound of the formula IV in which R is other than hydrogen, orof 2
tautomer and/or salt thereof, reacting a compound of the formula IV which can be
obtained, for xample, according to variant d) and in which R is hydrogen, or a tautomer
and/or salt thereof, with a compound of the formula _ '
YR | am,
which is known or can be prepared in analogy to corresponding known compounds and in

i




[err] %err] and Rlerr] are (i) or (ii) as follows:
(i) Rerr ferr])[err], (CHerr])[err], CHOHA(CH err])[err],
€H err] CH ﬂ], CHerr]CH(CH err])[err] (OH),

CH err] OCHe K[ % P e OCH(Rlerr]) (CH err])[err],

CH[err]OCI-l(R[err])(CI—l[err])[err]Oor %G—l[err])[err]cl-l(R[err])Q

Rlerr] is OHor QCHerr])[err]H, Rlerr] is OHor (CHerr]), OH,

_preferably(CH[err])C]-I nis 0-6, preferanyOS : r is 1-6,

preferably -3, .nor mis O to
[

o hlch R i o1 GafioRi A Fapmaub it the poption of Wi9BEh SEdi¥iip ALGSVIRE | (1)

and Rlerr ]m@f&[mmbmmd 8409 to the rhDins? desiibed whdes v aiangb)ieR the B i

a pyrim dl@%eor &mr Ié&m’%];l ofa Oréznyzli'nlpg ogmc formula I or, if appropriate, a tautomer
and/er salt thereof, with a compound of the formula I,
and/or, if desived, converting a compound of the formula IV or a tautomer thereof, in each
case in free form or in salt form, which can be obtained according to the process or by a
different method, into a different compound of the formula IV or & tautomer thereof,
separating an isomer mixture which can be obtained according to the process, isolating the
desxmd isomer, and/or converting a free compound of the formula IV or a tantomer

3;
s

salt, or converting a salt of a compound of the formula IV or of & tautomer thereof, which
can be obtained according to the process or by a different method, into the free compound
of the formula IV or into a tautomer thereof, or into a different salt.

30. The use of a compound as claimed in claim 28 of the formula IV or, if appropriate, of
a tautomer thereof, in each case in free form or in salt form, for the preparation of a
compound as claimed in claim 1.

FD 4.5 GR




<

[err] and is selected fromthe group consisting of pyrimdin-1-yl,
pyrimdinyl- 3-yl, purin-3-yl, purin7-yl and purin-9-yl; R err]
Rerr] , Rerr] and Rerr] are i ndependent |y sel ected from NH2, al kyl am no,
am noal kyl, hydroxyal kyl, hydrazino, H OH SH, alkylthio, al kyI , al koxy,
al koxyal kyl , hal i de, hydroxyl amno CHerr](hal)[err] in which is 1-3 and
hal is a halide; and t he conpv Ftion is fornul at FFLESO! rﬂée dosage
i ntraocul ar adm nistration of the effective amount; and the anount is
effective for reducing intraocular pressure in a human, wher eby t he
progression of the adverse synptons associated with el evated intraocul ar
pressure is halted or slowed, wth the proviso t@galm@rrpound I S not
(s)-1-(3- hydroxy-2- phosphonyl met hyoxypropyl ) cyt osi ne (sHPMPC). 17.
The corrp03| tion of claim 16, wherein the

Oxadiazine derivatives

Abstract

Compounds of the formula

@,

in which _
A is an unsubstituted or mono- to tetrasubstituted, aromatic or non-aromatic, monocyclic
or bicyclic heterocyclic radical, where one to two of the substituents of A can be selected
from the group consisting of halo-C,-Csalkyl, cyclopropyl, halocyclopropyl, |
Cy-Cialkenyl, C,-Cialkynyl, halo-C,-Csalkenyl, halo-Cy-Caalkynyl, halo-Ci-Cialkoxy,
C;-Cyalkylthio, halo-C,-Cjalkylthio, allyloxy, propargyloxy, allylthio, propargylthio,
haloallyloxy, halcallylthio, cyano and nitro, and one to four of the substituents of A can be
selected from the group consisting of C;-Caalkyl, C,-Csalkoxy and halogen; |
R is hydrogen, C;-Cgalkyl, phenyl-Cy-Cyalkyl, Cs-Cecycloalkyl, C,-Cealkenyl or
Cy-Cealkynyl; and
X is N-NO4 or N-CN,

ppropriate, tautomers thereof in each case in fm@ form or in salt form, can be used




CRHP AT KEENT i g | [err] B0 2 3005
P nsrinnon | g I
P I o I

or ¥ , errjt e
[ ef f]?:..;-:-:&‘l)(@t{*enr])t[@emr%* Qﬁ[grr?&ﬁ(m[err])[err]r],(lﬂ—b
CH] e#r } ©GHCR[ er nidokd BHberabOCH( Rl err] ) gt err] ) [err],

CH[err]OCI—|(R[err])(CH[err])[err]Oor CH[err])[garr]CH(:T%&@%@M
Rl &r ¢]:i:5 ~OH-91 :.v,#:,;.:\:af YerrlH Rlerr] is OHo ENTBﬁEEj’CH
pr ef-6F-abl-y- (GH[’eifr O~ i s 0-6," preferably 0-3; ris 1-6,

preferably 1 ferably 1; pis 0-3; and mis 0t03
19. The comﬁ B BiMEL S 17, wherein the conpound has formula (111):
[err] ‘
- SHEET
1. A compound of the formula HEPL&@E%EM
KOW | | 04FEBBY

ng of CXBQQ&YL Cxa%&mxy, hﬂ@g@ﬂ, h&ﬂ@e@ﬁ};gﬂb& eyclopropy
hall@acnecga;&uxy, C,;-Csalkylthic alkkylthio, allyloxy, propergyloxy, allymu@,
oal yll@xy. hd@myﬂtﬁm cyano m nitro, and whers, if A is a tri- or
wetrasubstitoted radical, any substituent of A different from the two substituents Jeading to
the di-substitution of A is selected from the group, cousisting of C;-Cyalkyl, CfC;aJikaxy
and halogen;

R is byt c;sc@m phienyl-C;-Cyalkyl, Cy-Cocyeloalkyl, Cy-Cenlkenyl ox

3. A compound as claimed in claim 2 of the formmla
Als mmatgd, oz, if a PPIoD riate

A s selected from the group, consisting of the basic ring stractares



'\(,:\gre}ggisptlon of gﬁ;rLf clains 16-19, wherein ﬁn?sRi i3S gr-lefermmlmm)u ",e‘-”‘l‘l‘ﬂ 5' m
o

or 1, or is 1 and mis 0 or 1. 21. The conposition of ary o
16-20, wherein R3, R4, R5 are each independently selected fromH NHerr],
CHerr], CH[err]CH[err], CFlerr], dinethylanino,_E@%L&ﬁawand OH, preferably
NH err], H- OH CHerr] and halide and.4ff.err] is EMESHEE%ferany H.
22. The conposition of any of clainms 16-21, wherein R3, R4 and R[err] are
each i ndependently selected frqg1NH[erEl H, CH CH[err hallde and Rlerr]

is H . & . N Xy & -41 . The
conAposition jof a . / , ereiin IS Ie ann
uracil-1-yl ,igg Nt ) t Dl cYtosig- 1wyl , Bhy- N n- -

5-fl uorour aci y PACH , cyto -3-yl3 neth t03|

thym n-3-yl, 5- quorou¥ cil-3-yl, guanin-9-yl, guanin-7-yl, guanln 3 yI
adeni n-9-yl, adenin-7- if adeni n- 3-yl, hypoxanthln 9-vyl, hypoxanthln

REPLACEMENT ShFET
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with the proviso, that in any of the basic ring stuctare

;xw@mhm@dq@@wdhmmmhﬁﬁm



X

hypoxant hi n-3-yl, 2-nethyladen i n-9-yl, 2-nethyladeni L
aden in-3-yl, 2- nethylthloaden I n-9-yl, 2- nethylthloadenlnlﬂuuﬂﬂ._ |t |
t hi oadeni n-3-yl, 2-ami noadeni n-9-yl, 2-am noadenin-7-yl, 2-&mfo-% ® 8 =
adeni n-3-yl, 2-am nopurin-9-yl, 2-am nopurin-7-yl, 2-am nopurin-3-yl,

N err]- dinethyladenln 9-vyl, N[err] d|nethyladenlﬂE@&&@EMENTSHEET

N[ err]-di nethyl adeni n-3-yl, 8- b ronpadgni n-9-yl, 8-bromadenin-7-yl,

8- bronoad enin-3-yl, 8-hydroxy- adenin-9-yl, 8-hydroxyadenin-7-yl,

8- hydr oxyadeni n- 3- yI 6- hydr oxyl - am nopurin-9-yl,

6- hydr oxyl ag o;u E-Wﬂg@h @Wﬂ RONPHR Fing isilien, the Hitrogen atom in the said

6- hydr azi no vl . 50-1 drazin yl, 6-
t hi opuri n- 9%@@ ﬁmg Eﬁ%’hﬁﬁéﬂﬁ”n % ﬁ%?zépurl n-7-yl,
purin-3-yl, mmﬁh&m@e@by@;ﬁ‘gmm sygloprogwl ox Afapipropridtey & teatomer thegepf. The

conposition of any of clainms 16-23, wherein B is se- Iected fromthe group

consi sting of uraC|I-1 yI,_ tosm 1- 5- et hyl - tosm 1 yI
t hymi n- 1- y| §- S-compemslss Qémwﬂalgwm%

hypoxant hi nmlnb Z%r Sﬁe@yé @6@' ar g&z,!dﬂmr

2- ami noadeni | awﬁﬁn %g’%ﬁc%l ”&*ﬁ »‘Mcw‘; pﬂm%

br onpadeni N9+

hydr azi &ﬁdﬂ@m@mmmﬁ therhetere at@ms iy ﬂmM;mzmng sirwoh@e yd &

25. The co u wherein B is selected fromthe
group consis |ng CS/ B '[-15yl, 5- nethylcytosin-1-yl,
thymn-1-yl, and 5-fluorouracil-1-yl. 26 The conposition of any of

C|4<’51i s 16- 2%, Awosi &éﬂ%ﬂ@'&hﬁﬁé@f&emlmwm@hﬁgmsm&dmacw

8. A compound as claimed in claim 7 of the formula I, in which A is unsubstituted or
mono- or disubstituted by substituents, selected from the group, consisting of halogen,

C;-Csatkyl, halo-C-Cyalkyl, C;-Csalkoxy and halo-C;-Calkoxy, or, if @pmpna&e, a
tautomer thereof.

9. A@@mp@mdas claimed in claim 8 of the forreula I, in which the basic ring structuse of
xidopyridinio or thiaz HYE mp, or, i r-:ui*‘; FODPTiae. 2

1. A compound as claimed in claim 1 @fmefomulaﬂ.mwMRmcrcsﬂkyl

phenyl-C;-C,ulkyl, C3-Ceycloalkyl, C;-C alkenyl or C3-Cqalkynyl, or, if appropriste
tantomer thereof.

11. A compound as claimed in claim 1 of the formula Iin whiel‘b X is N-NQ,, or, if
appropriate, a tautomer thereof.

12. A compound as claimed in claim 9 of the formula I, in which A is a pyridyl,
l-oxidopyridinio or @amlyl group, which is bended via a C stom of its basic ring
structure to the remaining part of the compound I and which is unsubstituted or mone- or
disubstituted by substituents, selected from the group, consisting of balogen and
Cy-Caalkyl, R is Cy-Cgalkyl, phenyl-C,-Cqulkyl, C;-Cecycloalkyl, Cy-Cgalkenyl ar
Cy-Calkynyl, and X is N-NO, or N-CN, or, if appropriste, & tautomer thereof,

REPLACEMENT SHEET
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27. The conposition of claim16, wherei n the conpound is
the group consisting of 9-(s)-(2- phosphonyl nmet hyoxy- 3- ﬂmm

hydr oxy- propyl ) adeni ne ( HPVPA) . . The conposition

wherein the conpound is 1- (s)-3-hydr oxy 2 phosphonyl et hoxypr opyl ur aC|I
((S)-HPMPY), or 9-(s)-3- hydroxy-2-phosphonyl net hoxyRERVAZEMENTISMEET

((S) - HPMPG) . 29. The conpositi o%of claim 16, wherein the conpound
i s selected from 9-(2-phosphonyl met hoxyethyl ) adeni ne (PMEA), cyclic (s)-

3- hydroxy 2- phosphonyl met hoxypr opyl cyt osi ne (cHPMPC), (2- phos-

gngmlnge E P’K/E \‘ %y-@ﬁmﬁpnﬁﬂ oxypr o ne

(CHPVPA) ,  ( 23phob BrBiyimysid: _ f
9- (s) - 2- phos - A-afleethierol-6-3 g/ is C;-C, ﬂkﬂ%ndxibﬁaNoz
conposi tion of any of claims 16- 29 \/\herel n the concen%ratlon of the
conmpound is about 10 [err]g to about 50 [err]g per 0.100 m of the
conposi tion. i4. Am@&mﬁﬂsﬂ@mdmlﬁ off the Forirmia 3 in whiek Aiinat he
concentratio he.c

0.100 m of ?’he corrposg on. @%Sﬁ%&%i&#%géﬁt‘a{éﬂ%ﬁ%ﬁﬁ ]chaPanrs

16-29, wherein the concentration of the conpound is greater than about 20

lerrlg up to gbﬂ%@@uﬂ@@r&gﬁmaﬁmaﬂmﬁm 33. A
conposition, car Y%W@?n ffectlve i
(3- hydroxy 255 BEHP ?éjl Egs e R ciake '13 wher ei n” the

anount is greater than about 20 [err]g up to about 40 [err]g per 0.100 m

of the conpo TDOS | . For b _dosage
i ntraocul ar 2’ nﬁAnl S ra |on ﬁ&ﬁ@ ert o ogé unt is

effective fof-ylmethyDripuethyi-4ovuvimingpedysig- 3 disgingn, V\/nereby t he

pr ogr essi on of o
17. A compound as claimed in cisim 13 of the fonmula I, being 3-methyl-4-pitroimino-
5-(1-oxido-3-pyridiniomethyl)perhydro-1,3,5-oxadiazine.

18. A compound as claimed in claim 13 of the forranls I, being 5-{2-chloro-1-exido-
S-pyridiniomethyl)-3-methyl-4-nitroiminoperhydro-1.3,Soxadiazine,

19. A compound as claimed in claim 13 of the formula L, being 3-eethyi-S-(2-methyl-
pyrid-S-ylmethyl)-4-nitroiminoperhydro-1,3 S-oxadiszine.

2@ Apmcess for the preparation of a compound as clsimed in claim 1 of the formula ¥ or,
APDIOR ,amm@mﬁ,ﬁ@m@@fmwinsﬂtf@mwﬁich

REPLACEMENT SHEET |
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thg presence of an acid c@talyst,

b} to prepare a compound of the formmia I, in which R is other than hydrogen, or, if



3

- 43- t he adverse synptons associated with el evated |n
I.s halted or slowed. 34. Use of a conposition of lmnmm Bmam
16-33 as. a nedi canent for reduci ng intraocular pressure.* ¢

kit, conprising a container containing an anount of a corrp05|t|on of any of
claifms 16-33 sufficient to deliver a volune of abo@EpQA@%mSH@%ﬂsyri nge
for delivering the vol ure; and, optionally, a needle for use with the
syringe for intraocular injection of the, vol une. 36. AKit,
conprising a di sposabl e syringe contai Aifhg an about 0.100 m of a
conposition of any of clainms 16-33 for intravitreal adm n- istration; and a
needl e for ' ] O, . . An
article of fanut 2)
any of cl ai wempé o taingkd

Bof id hiaingde fari n the
CONPOSi ti 0N gegbgr ﬁ%ﬂmf  ER ok £ BanbdRedr MRa/BY PRGKARINAY
mat erial includes a Ib% th |cgt es that ?ﬁe c%drfgpoun @use fa
| oweri ng i nt% &% 1Iﬂﬂpressure 38. A nmethod for reducing intraocul ar

pressure, corrprl Si ng @ ni steri ng to the eye an e@ctlve anount of a
conposi tion af

E‘ﬁ@%fw ¥ Wgﬁl6 ‘ t Od m,w@if

38,.
wher ei n t he €1 s m%m
hydr oxy- 2- phwisghRriy kswd mm‘ muu@p@wm@m m@&mmhmiﬂg s

greater tha 4k 20 [err]g up to about 50 [err]g. 40. The met hod
of cl aim 38, érein the conpound is 9-(s)-(2-

phosphonyl et hyoxy 3- hydroxy propyl )adenl ne (HPVPA). 41 The nmet hod
of cl ai m 38,¢)Whefifs PrifeRbLROMIIRS Hidsdnte

in which R and X are as defined in formula I, or a tautomier and/or salt thereof with a
compound of the formula
A"m{z"Y .
which is known or can be prepared in analogy to corresponding known compoun
which A is as defined in formmia [ and Y is a leaving group, or, if appropriste,
tautomer and/or salt thereof
and/er, if desired, converting a compound rautoroer thereof, in each
case in free form or in salt form, which can be obtained sccording to the process or by 2
different method, into a different compound of the fonmula I or a tautomer thereof,
seperating an isomer mixture, which can be obtained according to the process, isolating
the desired isomer and/or converting a free compound of the formula I or a tantomer
thereof, which can be obtained according to the process or by a different method, into a

salt or converting a salt ofac@omd of the formmula I or @famwmezﬂzezecf which

21. A pesticidal composition, whxch comprises, together with at least one ammhm as

~ active ingredient a pesticidally effective amaount of at least one compound
claim 1 of the formula I or, if sppropriate, a tantomer thereof, meachcase mfmefamor
in agrochemically utilisable salt form.

- REP&ACEMEMT SHEET |

32, A composition as claimed in claim 21 for controllis
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3- hydr oxy- 2- phosphonyl met hoxypr opyl cyt osi ne (cHPMPC) or 9-

s(cyclic(s)-3-hydroxy-2-phosphonyl net hoxypr opyl ) adeni ne (cHPmmm !

The net hod of any of clains 38-41 wherein the anmount is abo mmln”mnm :
to about 100 [err]g. -44- 43. Thé& net hbd %f sany
of claims 38-41, wherein the conpound is admnistered intravitreally.

44. The nmethod of any of clains 38-41, whereing CENMBPLS

adm ni stered by aqueous hunor injecti48s by inj eg?%n I nto t%e ext er nal
Iayers of the eye, or topically, whereby contact with the vitreous cavity
s effected. 45. The nethod of any of clains 38-43, wherein the
nitial |ntraocular pressure has danaged the optlc nerve or reduced the

visual fi 5@ {;ﬂ%& Zﬂc dbdd @Wcul ar
pressure a ter e |njec ron, an Sale I'zes,

I nj ecting anot her effective armunt of the corrpound and repeating the

g?gisga;ien%agtk . |§€6§: urth Eésm?gf@sbio %@g&éﬁﬂnﬁ&%gul o oss of
Vi sual f.@@@t@é@nw&e&ms@ pging s SSPasm e e o).
wherein the conpound is 9-

-(2-ph P 7. Th
(22 7 DBt U SR A il P o 1. T

ally tm'hsah&e sﬂt fm

r Oxy 2- ph Gepibnns/ib Ev‘iéw‘,.“ mm g 248} ic
the preparation of & cormposition as claimed in claim 21.

26. The use of a compaosition as claimed in claim 21 for controllin

lsimed in claim 26 for controlling insects.

28. The use as claimed in claim 26 for protectis
attack by pests.

ig plant propagstion materisl from the

29. A method of controlling pests, which comprises applying a2 pesticidaily eﬁeeﬁlve
amount of a composition as claimed in claim 21 to the pests or to their environment.

30. A methed as cisimed in claim 29 of controlling insects.

31. A method 2z claimed in clatm 29 of protectin g P]mﬁ p;@pagﬁgm it erial
anack by pests, which comprises treating the propagation material or the Jocus, where the

propagation material is planted.

32. A method as claimed in claim 31, characteris
is plamt seed.

edl i thiat the plent propagati

33. Plant propagation material treated by the method described in clatm 31.

34. A compound of the forzmula ,
(OW REPLACEMENT SHEET
Ha”wr"kﬁ . 04 FEB 1999 e
i |




48. The use of any of clainms 1-9, wherein the conpound is_ (2
~ phosphonyl net hyoxyet hyl ) guani ne ( PVEG) . 49. The usHIfEE
" 1-9, wherein the compound is 9- (2-phosphonyl met hoxyet hyl ¥

50. The conposition of claim 16, wherein the conpound is 9-

phonyl met hyoxy- 3- hyd roxy-propyl )adeni ne (HPMPA). 51.
conposition of claim 16, wherein the conpound is éA
_phosphonyl net hyoxyet hyl ) guani ne (PVEQg- §8P G&MEN:T)%%@G tion of claim

"16, 9-(2-phosphonyl et hoxy- et hyl)adeni ne (PI\/EA) 53.. A nmethod for
reduci ng intraocul ar pressure, conprising adnmnistering to t he eye an
effecti VGIMGMR@E 7S “—J:“ il u“‘!’,,r‘,uiu‘ ﬂ, or & (automer ﬂiete@f mg&ch

- 45- a co nd. of far _o,, tically acc | e .S
t her eof f%%*ﬁ% fotm i g@*%é@@ SPFERTE of o o &y B 6P é’gsure,
wher ei n f atantdreer(theresfs in each case in free form, in wpsh R is methyl, X is different from

N-CN, m@ with the further proviso, that in 2 compound of the formuls IV or a tautomer '

REPLAGEMENT SHEET
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which is known or can be prepared in analogy o corresponding known compounds ;

whmhRde are as defined in formula 1, aramt@mcfmdlcrsa‘mhereafmm
rmaldehyde or pmm&hyde for exampie analogously to the manner described

uwdefvmm) for the ecrresponding reaction @famnd@fﬁ:efamﬂammofa

e) to pre

pare a compound of the formula IV, in which R is other than hydrogen, or a
tamtommer sndfor salt thereof, reacting a compound of the formmla IV, whick can be
abtained, for example, according to variant d) and in which R is hydrogen, or a tautomer
and/or salt thereof with a compound of the formula
YR | am,

which is known or can be prepared in analogy to corresponding known compounds and in
which R is as defined in formula I with the exception @fhydmgea znd Y is & leaving
gf@mp for example snalogously to the masmner described wmdavmmb} for the
corresponding reaction of a campmmd of the formmia I or, if appropriste, a tautomer
and/or salt thereof with a compound of the formmla IIT

desired, converting a cmpmmd of the formula IV or & tautomer thereof, in each
case in free form or in salt form, which can be obtained according to the process er by a
different method, into & different compound of the formula IV or & tantomer thereof,

arating an isomer mixture, which can be obtained according

a1

thegeof, w&mchmbe@mmamm@m the process or by adnﬁereﬂmﬁi@&M@a



'32{‘)“‘%}?;] s %eﬁ}ei&[ii‘?lﬁiﬂ "o et Thcerr]. “avot O ) WV
err

CH err] CH( OH) ( Yerr], CI—I[err]CI—I(CI—I[err])[err](C]—l) t s ®

CHerr]OCH(Rlerr]), CHerr]OCH R err])(CHerr])[e

CHerr]OCH R err])(CH err])[err]O or O(CH[err])[ EPLAWWWSME@

Rlerr] is OHor QCHerr]),H g7Rerr] is H Odor (CHerr]), OH

preferably (CHerr])OH, n |s?) preferably 0-3; . r is 1-6,

'preferably 1-3, re preferably 1; pis 0-3; and mis O to

3, lfomﬂhw@rr@famﬂzwmsﬁiwmﬁ as in
are i nked o 0 ma_ I|c est r ‘_‘cd‘

(i), and and Rery|
Bis a pyf %@&%b A5J0 e RepTsss, %p( qierent T
I s sel ectgftthé fornmsbar oy ngw@mwmtm_yl purl n- 3- y|
purin-7-yl and purin-9-yl;
36. The use of a compound as claimed in claim 34 of the formula IV or of a tautomer
theseof, in each case in free forva or in salt form, for the preparation of & compound as
lsimed in claim I or of a tautomer thereof.

REPLACEMENT Sure ‘;‘

04 FEB 1999

S U




-

- 46- Rlerr], Rerr], Rerr] and R[err] are independently sel ected
-from NH2, al kyl am no, ami noal kyl , .hydroxyal kyl , hydrazi no, H, OH,

al kyl t hi o, al kyl, al koxy, alkoxyalkyl hal i de, hydroxyl am no
CH err](hal)[err] in which qgis 1-3 and hal is a halide.

- 48 =
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