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The present | nvent i on provides certain novel 5-substituted pyrrolo[3,4-d]-
pyri m di ne-2, 4-di ones, processes for their preparation, pharnmaceutical
conpositions 5 cont ai ning them a process for preparing the

pharmaceuti cal conpositions, and nethods of treatment involving their
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factor for T"RheIplrtsseahdvctmm@wmlﬁsmettmrmoml SI-LubztlmwdwmlqﬁIB #eafl- i s benefici al
in the nodul. rmu e di sease.
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transcription. NFAT-1 nediated transcription has therefore been pr oposed as
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inhibit transcription regul ated by the DNA regi on bound by the NFAT-1
pr ot ej n.associated with rheuvw%mﬁﬁe IHW%IE‘I‘I%% ééﬂr%blsagésssml%!@ﬁwsm@grwht he
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W. F. Michne et al., in J. Med. Chem. (1995) 38, 2557-2569 disclose a number of
quinazoline-2,4-diones and pyrrolo[3,4-d]pyrimidine-2,4-diones which inhibit transcription
regulated by the DNA region bound by the NFAT-1 protein.
WO 96/17610 discloses the use of compounds of the following general formula and

20 their salts as anti-ischaemic agents,

wherein R1, R2 aﬁd R3 which may be the same or different are N or CH; X1 and X2 which
may be the same or different are hydrogen, hydroxy or an optionally substituted alkyl,
alkenyl, alkynyl, cycloalkyl, aryl or heterocyclyl group and Z1 and Z2 which may be the

25 same or different are hydrogen, hydroxy, keto or an optionally substituted alkyl, alkenyl,

alkynyl, cycloalkyl, aryl or heterocyclyl group or one of Z1 and X1 and Z2 and X2 form the
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second bond of a double bond at the 1,6 or 2,3 positions, with the proviso
that at W@8¥88he of the groupings R1Z1X1, Rez2x2 GRS form a
hydr oxamat e noi ety (-N(OH)C(=O)-) in which RL and/or R2 is N, Z1
and/or Z2 is =0 and X1 and/or X2 is OH2 or RLis N Z2 is =0 and X1 is
OH and Bis a 5- or 6-nmenbered ring of formula [err] i n which
R4, R5, R6, R7, R3, RI9 and R10 which nay be the same or different are CH or
N stdontl bbid o dmitdobdriad: thd h oB2,6 positibng aiithahd\pidise hdianledstonBJ

Subst 1 ¢ 6t G apgrires T2 s R R U 2 e Bikrospiase moietopt | onal |y
L1 T BB R R TP e T

group. erred conpou hose “coipourids in
whi ch t keRiiinl, & is =0 agdKilds 0 and B ishsi-idr bemémberedifiag of formula In
accordance with the present invention, there ia.,provi ded a conpound
accordi ng to the general formula:

[err] 15 whereip-_-B

N
4 ¥VrepresentsR3GH[*qu?- or a bond; Q

represents Ar[err] or [\érr]R in the case ere F&%represents

-CHerr]-, Q represents‘g& ar group Arferr % in Ar[err] represents

naphthyl, phenyl, qui nol'yT', isodfi nolyl, ‘indolyl, benzofuranyl

or benzot hj " e L . represents a. bond represents an
aryl gr%‘%ﬁ%k{é"r ir{?’ %\ﬁglrﬁéi n%p?lg? ?jmrW é‘b‘fh\é}é@ﬁﬁ%&ﬁégﬁgﬁﬁflﬁ%ﬁ%ﬂt ar(gzc’éﬁ °fﬁsjor eny!
or i ndawjth theftevied that Fiag B dagnatydhaibmvfti thih Arihe helnbafdwifieh Q:Verrﬂitrégt%ﬂresent
may all be optionally substituted by one or nore substituents sel ected

from (] &4 the spg P mayrppiioually bg substituted by epg) asgeate obhydrexyf, keorasganhy| ; Rl err]

R o RS RO T B R L
i s Qo or Pitferéd componmefsrof #E0t96/10K810 Glefwele those Coinesurddefiewhich thENRE Brr I Rl err ],

NR[err]Rerr], N err err], NHCOR[err] or an 25 optionally
substit%n%%“ggﬁ%ﬁ@t P4aryl group, provided that when X represents

S(O[err] ang accordance with the present invention, there is provided a compound according

to the general formula:

O Rw
2
R\N _
J\ N—W—0Q )]
O 1}1 =

R1
15 wherein—
W represents —CHy— or a bond; Q represents Ar' or Ar%; in the case where W represents
—CH,—, Q represents an aryl group Ar' wherein Ar’ represents naphthyl, phenyl,
quinolyl, isoquinolyl, indolyl, benzofuranyl or benzothienyl; in the case where
W represents a bond, Q represents an aryl group A? wherein AP represents acenaphthenyl,
20 fluorenyl or indanyl; wherein the ring systems which A7 and Ar? represent ﬁxay all be
optionally substituted by one or more substituents selected from C;_4 alkyl, C;.4 alkoxy,
halogen, or trifluoromethyl; R'® represents X—(A),—Y; X represents S(O),, C=C, (CH;),,
CH=CH or CH,CH=CHj n represents 0, 1 or 2; A represents C;¢ alkylene; pisOor 1; Y
represents CN, OR"!, CO,R"2, CONR”R', NR'*R'S, NHSO,R'7, NHCOR'® or an
235 optionally substituted aryl or heteroaryl group, provided that when X represents S(O), and
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Y is ot an optionally substituted aryI or het er oag el then p
is | an PM@HI provi ded that when X represents S(O)[eqxl/T Bk'nlgg 1 and Y

represents OH then nis not O; Rerr] and R err] mdependently
represent H derr] alkyl or phenyl, wh¥ch latter group may be substituted
by one or nore substituents sel ect ed from Cerr] alkyl, C[err] alkoxy,
hal ogen, or COerr]Rerr]; and 5 Rerr], Rerr], R[err], Rlerr], Rerr],
Rl err], sethdr thar[aerqptionslty Mmpetitniediandep berdemanil grauppthes eris 1 lndrlse] err |

| kyl ; h t bI der.iyat t.h ;
M the grebishossdink drran Srieed ERRLP I Ee R R ptin R Ry ane
subst i t éhindegenabit)y represent HI@, Stakyll Br ?lﬁhn?l mlaﬂéﬂﬁﬁﬁﬁﬁﬁ?@@k’ﬁbstlmted
al kyl sul phonam do, ﬂ&?msal kyl am do, (di)alkylam no or m no

subst i t G¥one gF AP gnts pelected pmi: arﬁih}édcn4@koxy, halogen, omﬁé):R amd f or nul a
| it
Whor & nETaR | ord elbut TEpa Sor nagsebey Bl Belon A0 kGl g

especi a|phmcaﬁﬁbnylyéccglrabl&pienvanve theebh aryl group may be opt| onal ly
substituted by one or nore, preferably one tq four, particul arly one

or two, subsm the SrassntspPEicattons wﬁﬁsqﬂ&rmseawwed én glky! ﬁwﬁwnw ablorhyl
hl
b o he oA P pion BBRYe Ay PSSR AR Blaplibd RO R A g ©

napht hylaC)gammp.subsnmentgroup mayWeelinedy orbriuhedil a (1) represents a bond, then
Qrepresents n ro rlerr erein Ar err preferably
repr'8sent s a%eﬁﬁ f%“gﬁgﬁe&[ﬁﬁ‘h 9Hbemﬁ’ﬁ FeaTes %ryll E{ﬂuécf“{oy
one or RRERin M'%Jr%%iWrerb@eﬁtPaBMthyl%bEérﬁ"}'fl; ?Yes?é@alﬁfaﬁﬂeﬁmiﬁgpﬁ%' tuent S

sel ected from derr] . hyl
met hoxy Wdircharﬁcwup may by epﬁ;on@llg suifSltxumd bueommr eore oprefeeably ohw rfous, or

trifluoroneth err] . referably an.un tituted.i nd ro

prof o abtye 'y ot el besfefp SofF AR KB R BRI b oo dl, 7
(CH[errI:)Lencbky Qr%]%m xy] oelekHGKly, halogenPaig tiubiding dhYor AR\ BEGHERE Lt conpounds of
formula ( are those in which X represents S(Qf[err] erein nis O,

| orts2. tnﬂuoromethyl Ar ismsefeprblysam unspbyiivated paghtiy gEgWpesent s [ err] al kyl ene,

nore prefera (
Each of gr oups orn]n&)[a (91][:8{6%&4 gf&d%ﬁen%?rep&?&{t?%ﬁ L'I)% gﬂr"}) Rerr],
Rl err] wheteii{zenlrp}efpnablyetpdakqmsr apindaey gsoup, which m@rbc&pﬁb&ﬁlm s@lstlﬂ)dtedgiyoup
Rlerr] is nost Eﬁ%’? clic or branched (err] alkly group, e.g., a
1 et hy PR FRyTOTGPrts é’ PEFIGHIAEIY SREOFL G ﬁqbspgwwm egredferhn v a
met hyl gy OuiRyl, I 1E Rox e QRRRhG oF kB e pr bl y
repr esen&) Hy . err fhyaloi&tf]y or@?-f)?leny){éI e%ﬁcﬁkg gr efp Qf %E{‘)u"’p rrtg{?ﬁga
subst i t citterineoyr boorminer oxmiﬂgpromeglylo is preferably asuxlnsuhstmmeli indaell goiupd from
Preferably, X represents S(O), wherein nis 0, 1 or 2, C=C, (CH,), or CH,CH=CH.
Particularly advantageous compounds of formula () are those in which X represents S(O),
whereinnis 0, 1 or 2.
When p is 1, A preferably represents C,4 alkylene, more preferably CH,, (CHj,), or
25 (CH2)3.

Each of groups R', R%, R, R™ RY R'S, R, R!® and R¥ preferably represents
H or a C 4 alkyl group. R'is most preferably a cyclic or branched Gs_s alkyl group, e.g., a

1-methylethyl or 2-methylpropyl group, and R is most preferably a methyl group.
Each of groups R'" and R" preferably represents H, C,_; alkyl or phenyl, which

30 latter group may be substituted by one or more, e.g. one to four, substituents selected from
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gﬁg;;%é%gﬁ%ﬁ"g met hyl or ethyl, Cerr] al koxy, e.g. ’Pd%'/sstl;g% 157

fluorine, chlorine or brom ne, or Cerr]Rerr]. Mor e

pr.ef erably, each of groups R err] and Rerr] represents H (err] alkyl or

phenyl , which latter group nmay be substituted by one or two

substituents selected from(err] alkyl, 5 Clerr] al koxy, hal ogen, or

CJ err] Bjgulkyl, e.g., mcthyl or ethyl Qvbstkany of. g1, aethoxy enetioy, halogems.gR err] and

Rl err] represents H, err] %ky}#mor phenyl , especially H.

The groﬂbomenﬁli)"?‘%"r)?’e‘%‘@ﬁ‘lmeaﬂr Heonal |y substituted aryl orheteroaryl

gr oup. 3 pr ubstituted
et eroarﬁx@fe@ézmy el 5t %mex@ fhd R @@@mn& A onhin arykhm

aryl gr oup | es of ar o’ups i ncl ude
phenyl , whighydtter gmuxpan:qd bd sub;rycwambmohg: or two subpyterzs bat¢ctedlysindnziatiyt,,

pyri dyI biyl, tetrazolyl and thienyl groups. The

gr oups Shémﬂ”‘y g %?# d’?ﬁdﬁ pyridyl and 5-tetrazolyl are nost preferred.
Exanpl es of Most prefettBsy, hadmedrtgsodﬁaqz” mb@eﬁés‘%ﬁ@'ﬁ c%aimcfﬁ;yélnypr heteroaryl
group i nclude C[err] al kyl, e.g nmet hyl or et al koxy, e.g.

met hoxyespecidihidxy, hal ogen, e.g. fluorine, chlorine or 15 brom ne,

o oups” -a”df%%f{sé%%‘?gﬁmnf?" Pl s b e erdelnaston o oup

pr esent Preferably p is 0 when YfrepreSdngy irﬁ@btfbﬁﬂ$}e§ub©ﬁtu€é@rmqléﬂﬁlﬁex@flryi proapl a (1) is
one in which Wrepresents rr]-- or a bond; Q represents Arf[err]

or A@r[e@%a]mpl?smftaﬁsé a8 SeteTganHl Qs éﬁﬂ%é}#fﬂl fepylepidazoly pyrazinylr epr esent s an
| h th
oot it S bPRb AL R BN R Pl W RIS M 711

wher ei rgréugsephedyls 2pyaddns-pyridy any |5: tetrazolyl avdvaoe iprefédiel. rExagnpiassdfens whi ch
Arferr] substituted by

one or sr‘fsnd “éth %ﬁ’égg{nieﬁgeen%%hﬁ |°r }P"dﬁfrogg’i é{%gg:‘%&%t%%ﬁc‘% é—d from
Cerr] méky Ior efH r(fllﬁaﬂ&ck@xé/ /g. methoxy or & Ioéé" L. éﬁddﬁﬁ%o&? Rlerr]
J [ er err

represents X—(A X Fepresents S( err])[err]
or GH[ mpmel:lmroxyl ere rifyommetdyl. Drmorzx;lorﬁ. ergpil; 2skortds siljseitueht gdokyd ene; p is

0 or rese err CONR[err]Rerr],

NR[ err]rﬁye!‘?e ressPt g"ﬁ P(S%Bfa aqnlﬁgeuﬁ%{»?q(}%t&o%% idt pyridyl or

tetrazol yl g»r@uﬁerreﬂrsewedsﬂcdnhﬁmn&mﬂfo?ﬁameronegs@fétxﬁ w&ﬁéﬂ)%@ﬁﬂes@@ Y is other
than an gptionally substituted,aryl or heteroaryl group, then p is |

and al OV PRIt £ FERRSEINISAF é>;5rf‘e’séﬁf*se case whege 8y I!'@“FSFmsp—F:ﬁz-r,Qld Y

NI it i LM L e

one2o0r Wrmcpare;seensg boandeQ répresen3@n ar)Hrge«m fwtherein A&hﬁpneidmmhaml ected from

| k
(F\E[[gH Wqﬁf%ﬁ’ P’fg”%{% t?‘]nso i ‘Rﬁa nr'i"}c;r ﬁ%{“%’r lrl?}[eeq%lﬂ’éﬂibrﬁééﬁw‘ydlbépre]sent H

or ([ erhé ok, e.g. one, two, three or four, substituents selected from C,_4 alkyl, C;4 alkoxy,

21

halogen, or trifluoromethyl; R'® represents X—(A)y—Y; X represents S(O),, C=C, (CH3),
or CH,CH=CH; n represents 0, 1 or 2; A represents C\.¢ alkylene; p is O or 1; Y represents

25 CN, OR", CO,R", CONR"R", NR¥R" or an optionally substituted phenyl, pyridyl or
tetrazolyl group, provided that when X represents S(O) and Y is other than an optionally
substituted aryl or heteroaryl group, then p is 1 and also provided that when X represents
S(O)a, pis 1 and Y represents OH, then n is not 0; R™ and R'* independently represent H,
Ci-s alkyl or phenyl, which latter group may be substituted by one or more, e.g. one, two,

30 three or four, subsﬁtuents selected from C;4 alkyl, C;_ alkoxy, halogen, or COZRZI; and
R', R%, R", R™? R', R' and R independently represent H or C;_s alkyl.
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An especy ef erred subset of compounds of fornula (I }ed i-n whi ch
w @p%séggﬁts -CH2- or a bond; Qrepresents Ar[err] %‘rﬁ%]rg?g?rlﬁ"n in the
case where Wrepresents -CH2-, Qrepresents an aryl group Ar[err]
wherein Ar[err] represents naphthyl; in3the case where Wrepresents a
bond, Q represents an aryl group Ar[err] wherein Ar[err] represents

i ndanyl ; 5 R[er{@l represents X-(A[err]-Y; X represents S(Oferr],
Cerr] C, (CH 4nesperiatly preaferreubpetoCrpmuppunds of farawbaniksis one in which W or 2; A

represen r | k s PR 1 2] ents. CN err
CJerr] %egfer%n?g JC&ZJ&B%&F) g‘ri‘r Iﬁ?per?sreﬁ{s /%I‘ng'rk? I tZ’rg rc fseo“r'heéé S‘Eé%[ﬁ{/‘?s?’ltbyr i dyl or
t et r azol ylCIg-opQ reptientadnl arylsgrbsg At uiteteibArbrepresents RaphEiBYih te cag@t hoxy

group, provided that when X represents S(Q[erp] and Y js other-than an
opt i onal Whers 1hsanresepisd bangy Q Sepressnis a0 AFX ISTRHPoAD Wherrim As” Tepresensnindanydio

i dedpt X [ ts OH,
o G B AR RIS S0 B ke o choe Pl RS
Rlerr], ®ledr2 A RbREédts CRL alkklene; 8107dr 12 vdeRlegdntd CNNORPERERRIA y represent H
or (Jerr] al Igllm 516 Speci fic exanples of preferred Conpounds of
f ornul a €PNRarRe:, NR™R™ qria)phenyl( pyridyd poiypaobid\groupsnsionalis jubstimtedybly-a 1
-(2- et -6- - I - .
et iyt ) DRI ¥y sifBORb0RGE e yhn X, cepsepents S(Q ang i gepgrthan an
5- [ ( 3- hyshtionyIpr subydithted|aph @p etk darig igFo; thin p(21 aBd Myd Provited)thf whkn X
- napht hal enyl - meth I:l) - 1H pyrrol o[ 3 | 3 .

, 4- d}py rEPReERnies (2)q p3f] @P&l dieprsaents OH, thepin; is notRsthhypnd R independently

- , 3, z . 2 1 |12+ I - 6- > I | -
ol A IR b R b R
S St R P LT
BT sy SR T e B P B AP BHT Y ( 1
- napht hq{,wb_ﬂlflgzynm@ I;y@),ym%mﬁ%z%?ﬁmglﬁ)_&bq&pyri m di ne- 2, 4( 3H, 6H) - di one;

(vi) 4-[(2,3 t et r ahydr o- 3- ne -(2-methyl propyl)-6-( 1
- naphit hdlieny|5nk€3-hydrpxgprapyl)sulphodylbianethyl-1-(2-methylpropyl)-6~( I-naphthalenyl-

1H pyrr 43C i 'd'n-5-§4. t i%] apoi ¢ acid; 25 (vii)
4-1(2, 3, "9%’%? i’f’?ﬂaﬁé&%{%}’fﬁ]ﬁmw i 4 iﬁﬁ@flfﬂ opyl )-6-( 1
- napht haligny inisgiy wl(12,3,4%-tetrahydro-3-methyl-1-(2-methylpropyl)-6-( 1 -naphthalenyl-
di oxo- 1Hp rro‘:“%&& 4-&] pyrim di n-5-yl)thi o] butanoic acid, sodiumsalt;
(viii) @?%/ﬁl-a' oxy LErRYRek B talpyrimidimSybthigibutanoatg; - net hyl propyl ) - 6- ( 1
- napht h NYls rea 1 kD o3, 4- | Niedine- 6H) 4 di one;
APnt N Y - metBRy by Den Rl BB et Wi e b
1H i nderif2pytrile[B;4-Ipytimitdinecg g3 $H)-didnphi nyl ] - 3-net hyl - 1-(1- 30
met hyl et hyl ) - rrol ol 3, 4- rimdine-2,4(3H, 6H) - di one;
e Sk S5-I by zuiphiy -ttt 150 Fhethy toroay -6 Lnaphthalenyh
PCT/ SE9 W3R TH-pyrrolo[3,4-dlpyrimidine-2,4(3H,6H)-dione;
(vi)  4-[(2,3,4,6-tetrahydro-3-methyl-1-(2-methylpropyl)-6~(1-naphthalenylmethyl)-2,4-
dioxo-1H-pyrrolo[3,4-d]pyrimidin-5-yl)thio]butanoic acid; '
25 (vii) 4-[(2,3,4,6-tetrahydro—3-mcthyl-1-(2-methylpr0pyl)-6-(1-naphthéleny1methyl)-2,4~
dioxo-1H-pyrrolo[3,4-d]pyrimidin-5-yl)thio]butanoic acid, sodium salt;
(viii) 5-[(2-dimethylaminoethyl)thio]-3-methyl-1-(2-methylpropyl)-6-(1-naphthaleny}k
methyl)-1H-pyrrolo[3,4-d]pyrimidine-2,4(3H,6 H)-dione;
(ix)  6-(2,3-dihydro-1H-inden-2-yl)-3-[(3-hydroxypropyl)sulphinyl]-3-methyl-1-(1-
30 methylethyl)-1H-pyrrolo[3,4-d]pyrimidine-2,4(3H,6 H)-dione;



6 (x) 6- (2, 3-di hydro-

1H i nden-2-yl)-5-[(3-hydroxypropyl ) sul phonyl ] - 3- net hyl - -(1 -

met hyl et - pyrrol o[ 3, 4-dl pyri m di ne-2, 4(3H, 6H) - di on )
5-[ ( 3- hy%%%&’&?%‘g{byl )sul phinyl ]3-nmethyl- 1 -(1 -nethyl et hyPFTléE?"i“zlé"

- napht hal enyl - met hyl)- 1H pyrrolo[3

,4-d] pyrimdine-2,4(3H 6H)-dione; 5 §xii)
4-1(2, 3,4, 6-tetrahydro-3-nmethyl - 1-(2-nmethyl propyl)-6-(1
- napht hal enyl met hyl ) - 2, 4- di oxo- 1 H-pyrrolo[3

, 4- d] pyrckymi di L 89(3-hyd Spylish - -1-
5 (234 A 3%‘5’?%‘%39‘}%&”% 33 fydeo mmﬁ ‘WS }ipony{1-3m eﬁ!t’yhau(enyl et hyl ) -

2, 4- methﬂc@xb-lf&pvrpgloﬁcﬂ d[pSrlmdi]IWr“l(fﬁﬁ,@Hh-dEQnyi )pent 3-enoi ¢ aci d;

(xiv) Sk meomvnetl s d ARSI o T Ao vhpropL 6 (1
R e ot PR3 )Py aidve 2 4B L6 BRhEY b oY) Y 2(3H 6M) - di one:
o i, bR ity drq Agmatha k. m;rhyipxopxlEéwmtmlmmpmmxz i ’

ht h di 2,4(3H, 6 di X
102 R Mol 4 A YD AR Brenglibl Py T e Y O one
- napht hakxﬁmytsthyds )etrahyﬁro 3- methgynr(alm{tﬁylprépyl];-m(nmiplqthﬁnen)an{&( ﬁ,ﬁl;—l) di one;

(xviii) 4, 6-tetrahydro-3 h)é 1 -(2-methyl propyl)-6-(
-napht h g;cgﬁyq%gyg%op @d}p_yrxmxdm -5- yl)pent— -enoic ac1d

I e e e
1Ir—]fplh£ :1 AHWMBWJ]??%HQQM%HFMTOS% tan [ (3-
(1H t et ?ﬁ? S5 Sy ey b TR PRI s <Laﬁﬁwdww§§wé i

- napht hg{, Lﬂ%&&nxd&h%ﬂi%m{d%ne‘l d] pyrl m di ne- 2, 4( 3H, 6H) - di one;

(xxi)

(
- napht h&vehyﬁﬁﬁﬂlménoyy@ltfl( @Y;b)yhﬂmth‘bgljlt-@i m]:thytmpyl) -6- (l-naphthalenylmethyl)

I 25 3-net hyl -
p)(/rzr (r)TEt?I[’l]% 3’ (8?'() ?A@% naﬁ&éﬁd&ﬁ%aﬁ%{]ﬁyl ) - 5(??2' Lyrl S?ny%/) sul phi nyI ]-
1H pyr r otvii 35- (%sidhpxybmldﬁnﬁctﬂy ML-BEmetHyiptopn)e6-(1-naphtateriyimth$p e hy| -
- (2- et hyl pr ht haI enyI met hyl ) - 5-[ (4- pyr| di nyl ) thio]- 1 H
£ mw@w?r@
3

pyrrol opgrola d&ame: di one; (xxi v)
[ 3- L | met h
”Bévtlng%gipg g[ydofega@)cgggrﬁ@n &z ﬁ%t%ﬁ?f}l&)ﬁqmﬁ%htﬁalé&ﬂ&@ﬁ@ )@&eny met hy
98/ 2830¢10x0 1 H-pyrrolo[3,4-d]pyrimidin-5-y})pentanoic acid;

PCT/ SE97/.

(oxv) - SvD3- YAy e A R R YIPTORYD £ ebmpiplegpipeiybep 1
- napht h@bﬁ@ym@t&m&)s 4 pynnudlirsw;tm@m&éwﬂnﬂkpyrl m di ne- 2, 4(3H, 6H) - di one;
(xxvi) 5-([4- rrethoxypheny Jthio)-3-nmethyl- 1 -(2-nethyl propyl) 6-( 1
- napht h@®eny3-iBt {Hyd-tetrazol-5- yl}propyl)thlo] -3-methyl-1-(2-methylpropyl)-6-
(1-naphthalenylmethyl)-1H-pyrrolo[3,4-d]pyrimidine-2,4(3H,6 H)-dione;
(xxi) 3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-5-[(2-pyridiny}thio]-1H-
pyrrolo(3,4-d]pyrimidine-2,4(3H,6H)-dione;
35 (xxii) 3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-5-[(2-pyridinylpulphinyl}-
1H-pyrrolo[3,4-d]pyrimidine-2,4(3H,6H)-dione;
(xxiii) 3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-5-[(4-pyridinyl}hio}-1H-
pyrrolof3,4-dlpyrimidine-2,4(3H,6 H)-dione;
(xxiv) 5-([3-methoxyphenyl]thio)-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-
30 - lH-pyrrolo[3,4-d}pyrimidine-2,4(3H,6H)-dione;



1H pyrrol o 3, 4-d] pyri m di ne- 2, 4( 3H, 6H) - di one; 5 (xxvii)

5- ([ 4- hydroxyphenyl]thio)-3-nmethyl- 1 -(2-nmethyl propyl)-6-( 1

- napht halxgyegdg8ghy! ) - | Hpyrrolo[3 ,4-d]pyrimdinepg T@ﬁﬁ%ﬁ%—l} di one;

(xxviii) 5-([2-methoxyphenyl]thio)-3-nmethyl- 1-(2-nethyl pr op 1

- napht hal enyl met hyl ) - 1H pyrrol o[ 3, 4-d] pyri m di ne- 2, 4( 3H, 6H) - di one;

and (xxi x) 7

5- ([ 2- hydr oxyphenyl ] t hi 0) - 3- et hyl - 1- ( 2- et hyl propyl ) - 6- ( 1- napht hal enyl net h

yl)- 10 1H pyrrol o] 3, 4-d] pyr.i m di ne- 2, 4( 3H, 6H) - di one.

Accor di ngx¥b 31 8- hm@ﬁf@h@‘r}’&/‘%}%m@éﬁ)ﬁﬂs@ 'E?févipml)aﬁ-ﬂ-omf%alcmn@hﬁ)-

pr epar at N u a | which conprises: (a)
1A%y b1 4 dlpy FAMMAUIRCH cAREIHL2 |

when X rep 2, oxidising a compound of

gener al 4“xavi)w-e[4-me:hexyphenyl]thxb53 nadraylel-(2-fehytgropyRi- er(uqmpmhalgmyﬁ{emy%and Q
are as herei nbefore _defined | né &5{8 t he provi sos, i n t e presence of
an appr opfiPXrelogardipyrmigine2. 4k O%%i di si ng agent

cora ¢ REEIRA ?2%%@3??93%%@@@Eﬁéﬁﬁﬁ@ggf%bp“%i@“%%"%ﬁ%ﬁ2! vent

(e.g. ditivpgrrolwEd, hafgrimidine-A(@& 6 edidnd;i ons which are well known to those

killed jn t. t; 20 b . t d
- opr eserikavi S maegyereRv el Eget T2 Go P BB RN oRsImRE of 1 or mul a
(1) in vmétﬁpx)\mgﬁmgrmp%mmezmﬁhmvam%'ekaﬂd hal i de of general formula

R err] Ha erein Rlerr| represents Jerr] alkyl and
Hal repr(é&!éht%([& hmétoagymnaﬂtbm)si:mtfaé—1ﬁaﬁmthudpwpyl)-ﬂs(I-mapmmmnymm}eyarrpl e,

at 25 C nce .of itahl ¢ base (e.g. sodium hydride) and a
suit abl € o%ﬁﬁll Ejigf 181(’8?2 ﬁy%’eé?ba SRt of ur an) ; WD 98/ 28301
PCT/ SE97/ 021 %ccording to the invention there is also provided a process for the preparation of a 8
(c) when Y represents CJerr]Rerr] and R err] represen%s Cerr]| alkyl,

est eri f yopyponnd of formulad yhéetpenyapmisgs:conpound of fornula (1) in which Y
repr eser&)s CQh%Er)& l'ép\fgs&ns §fbﬁlaﬁ&) H% { 8I 2, oxidising a compound of general formula

- 0 —(A)pTY
o — N Q (1
-—W—-—-
S
OJ\[?
R

15 wherein R', R%, A, p, Y, W and Q are as hereinbefore defined including the provisos,
in the presence of an appropriate quantity of a suitable oxidising agent
(e.g. 3-chloroperoxybenzoic acid or potassium peroxymonosulphate, commercially sold
under the trade mark “OXONE”) and an appropriate organic solvent (e.g. dichloromethane)
under conditions which are well known to those skilled in the art;
20 (b)  when Y represents OR' and R"' represents Cy_s alkyl,
reacting a corresponding compound of formula (I) in which Y represents OH,
with an alkyl halide of general formula
R!!3Hal (0D
wherein R''® represents C,.s alkyl and Hal represents a halogen atom such as bromine or
25 iodine, for example, at 25 °C in the presence of a suitable base (e.g. sodium hydride) and a

suitable organic solvent (e.g. tetrahydrofuran);



general formula Rl err] OH (1v) 5
wherein R err] represents Cerr] alkyl, under conditions that are well

known tONgPﬁ ki lled in the art; (d) when sents
CONR[ err ?r reacting a correspondi ng conpound of for%f’g&%’? 157 in

which Y represents CJerr]Hw th an am ne of general fornula

Rerr]Rerr]NH (V) 10 wherei n R[err] &nd R err] are as hereinbefore
defined, for exanple, at 25 [err]Cin the presence of an appropriate
peptide synthesis agent (e.g. dili sQ ropyl car bodi i m de andNN-di met hyl -

ani nopyré)di nevhen YaptescmaCQzEl yand &' hseipresenite Cofs alkybestedfydng 4 | et hyl ani ne) and

a suitable C | vent or onet when Y
epr esonPEeeepdng RN T G Rt SRt CORE Mk erHeateh o a (1) i n
15 whi %gne\(alrfggﬁﬁgent s CJer rlRferr] and Rlerr] represents (ferr] alkyl,
using a suitable base (e.g. I | t hi um or sodi um hydroxide) in a sui tabl e

sol vent (e.g. aqueous tetraRyd?Hfurar(Wht a tenperature of fromO

E:F;: ;;]C éﬂ W%E% 6495??5m5 \F'T5 eagpé uélgfr co uoln ?%E gr?afi‘x?e lzwabvn to Et?d%ﬁfelgﬁ ci

repr esemesarg:[ err] alkyl, reacti ng a corrpound of general fornula
[err] in Wmch Rlerr], Wand Q are as herei.nbefore
def i ned(wi t whan Yorpsss 6PNFerRer - efrsaqﬂ@s fsPEesponding compound of formula (T)

L-S- A Cén%%ﬁ&])e'[fersérlts CO H with £n ir*u)nﬁl enem%rgﬂdl L is a suitable |eaving "

group, for exa ar a- tol uenes and Rlerr] are as
her ei nbef ore defl ned in tI“ié”Rf“BH—Ence{V())f a suitable base, for exanple
lithium 25 di;i sopnopyl amide, in an appropriate solvent, for exanple

t et riéthy el % angR'f #5:%? herginbeforg detingd, for example, @ 22 Mo &t te wrasendedf| owed by
hydrol y% Mépfuag pép‘?ﬁig ls%tﬂgsxsoz{gtenp(eegs Eiﬁgdpropylcarbodumlde an\éll?l 1%‘8c{1met%yll

PCT/ SE9
aminopyridine or, alternatively, ethyl chloroformate and triethylamine) and a suitable

_organic solvent (e.g. dichloromethane);
(e) when Y represents CO,H, hydrolysing a corresponding compound of formula (I) in
15 which Y represents CO,R'? and R'? represents C;_s alkyl, using a suitable base (e.g. lithium
or sodium hydroxide) in a suitable solvent (e.g. aqueous tetrahydrofuran) at a temperature
of from 0 °C to 80 °C;
¢3) when X represents S, A represents a Cy_g alkylene group, Y represents CO,R'? and

R'? represents C,_s alkyl, reacting a compound of general formula

0
R2_
N —
J\)I)N—w——o (vt
0" N

20 lm
in which R, R? W and Q are as hereinbefore defined, with a compound of general formula
L—S—A—C(OR'); (VID) _
wherein L is a suitable leaving group, for example para-toluenesulphinate, and A and R'?
are as hereinbefore defined, in the presence of a suitable base, for example lithium
»s  diisopropylamide, in an appropriate solvent, for example tetrahydrofuran, at from-78 °C to

room temperature, followed by hydrolysis of the resulting ortho ester;



9 (9) when X represents S, Arepresents a (Jerr] al kyl ene group,
Y represents NRlerr]Rerr] and Rlerr] and R err] are as herei nbefore
defi ned, weeshasbelg a correspondi ng conpound of formula (11 )pcrisEe7/02387

her ei nbefore defined in which A represents a Clerr] al kyl ene group, Y
represents CONR[err]R err] and R[§rr] and R[err] are respectively
equal to Rlerr] and Rlerr], with a suité&ble reducing 5 agent, for
exanpl e di borane, in a suitable solvent, for exanple tetrahydrofuran;

(h) when X represents S, A represents a rr] al kyl ene grou
represent® NRVBFY FRERS Fsref“sa%d" ‘eprese“‘R[‘ Sewpel &HCF&FW TAPRESGINS NBB&"’nfmdf ore
defi ned, prs i nylis; err]
10 vvherlél %ﬂﬁh qr.bg%gsegég%? Eéfg ea@ig%g&ggnrao sucﬁz%%slap§aé onfpoflﬁ%ﬂ;%&f’bl:qgﬂgte and
R, R2, @& hewinbeforeanfingg mr\emalsAheptesemltneef 6r.ealﬁ9h‘enagld>upw&é‘prase§@rrpound of

Lo & PSSl L L SRt MRS Vo Hilcng ]
di met jiy| Jg@ﬂnweslﬁmplemlw}ﬁndorﬁ a8ledov3ne %ﬁ&%@é}é’égg@éﬁa& Ofer] GEGH

triethyl am ne; (1) when X represents (]
reacti nghh ccmimd’ﬁ cepoésenisife Aalepresdnts § Grealkylehe gro]up, Y represents NRPR'Swhiich Hal

represents_a, gal o at.o e. brom ne or iodin and err], Rerr], W
and Q ar %da ar ﬁsrheé?lﬂggg?‘grogﬁa%‘{’ir%gng WC?‘ECSB”&%%B‘?}HEP‘B‘# of&rrsrall formul a
(X), H Xortdi[err]-Y, in which X represents Cferr]C, CH=CH or
CH=CHCH err] and A, p and Y are as hereinbefore defined in the 20 presence
of a palladiumcatalyst (e.§ bis&Tiatenyl phosphinepal | adi um (11)

chl oride), and optR%Qn dr ogenat i ng t he conpound of fornula (1)
obt ai ned wherein X represg¢nts e '8 8@__ W’I n the presence of a
pal | adi um on carbon cat al d qurther( ) compound of fornmula
(n) Wnereianepresent@ err[)[err];

RY

10 wherein L’ represents a leaving group such as para-toluenesulphonate and R! Rz, AW
and Q are as hereinbefore defined, with a compound of formula (V) wherein R'* and R"*
are respectively equal to R¥andR'S, typically in a suitable solvent, such as
dimethylformamide, in the presence of a suitable base, such as triethylamine;

)] when X represents C=C, CH=CH or CH,CH=CH, reacting a compound of general

15 formula
0O Hal
RZ\N =\,
OJ\N — W—Q (IX)
Rt

in which Hal represents a halogen atom, e.g. bromine or iodine, and R', R?, W and Q are as
hereinbefore defined, with a compound of general formula (X), H-X'-(A)-Y, in which X’
represents C=C, CH=CH or CH=CHCH; and A, p and Y are as hereinbefore defined in the

20 presence of a palladium catalyst (e.g. bis-triphenyiphosphinepalladium (II) chloride), and
optionally hydrogenating the compound of formula (I) obtained wherein X represents C=C
or CH=CH in the presence of a palladium on carbon catalyst to produce a further

compound of formula (I) wherein X represents (CH,),;



WD 98/ 28301

PCT/ SE97/ 02157 , 10
(k) - wh represents S, A represents a (Jerr] al kyl ene and Y

repr esen%%ﬁ,sﬁﬂ reacting a conmpound of formula (VII I’)’gégﬁﬁ@?’eﬁ"nbef ore
defined with sodi um cyani de (NaCN) ; (1) when X represents S,
A represents a (Jerr] alkylene group andi0Y represents 5 NHSOerr]Rerr],
reacting a correspondi ng conpound of formula (1) in which Y represents

NH[ err] wi th a conpound of general formula (XI), Rerr]SJerr]d,
wher ei n ®] er r¢henSX eprdzeriteiSnhatpeeents a Cy¢ dikylenegioup and Y reflesent\ BN X
represents S, A represents a C%err] al kyl ene group and Y represents

NHCOR[ erteacting agemprgndoliormula SYHE #diesaphsdens debneds withsadium cyanide whi ch v
represggg;cNﬂerr] 10 with a conpound of general forrmula (X1),

R err] , Wherein R err] is as hereinbefore defi ned,; (n) when
X repregdnt s vhearkreyraseqs 8sAntmresemtsopCi_palklyleye srobs tind Wtrepressnyd or

Hot | riod NHS QR B IBE sogeponde samapard §eforna 1 T which ¥ fepresents NEg - O ©
Y - (A [ efitd a ﬁ@éﬁh[o?géﬂeﬁf formulh ! RYS0,CLBREEIR Vs as;hgfeiﬁ?e%rg an

optionally s Ituted aryl or heteroaryl group and p are .as
her ei nbefefned;def i ned; or (p) when X represents S, A represents a

Cerr] alkylene oup and.Y,represents a tetrazpl,yl group, reacting a
conpound™sf fw&;ﬂg{ Efp%sfan B MF@ESCR Srae%‘r%g%#f:ge go‘?u%a?cgkrr@g?ﬁ“ 20 a Jerr]
al kyl eneNgCORY, andting 4 estRpentisy Edpotintidf Edrivald<¥) fniwhidl? YU€preSents NH,
trinethyltin azide), L ypi Cal@'ﬁé in.a solvent sulgh as tol uene under

refl @x cUHM eqreppsnd of genesH domptla GRE). | B €0 wherainghaismsderainkedorey

accept alal\?ﬂ derivative thereof. Conpounds of fornula (11)

wher ei n represents OH may be prepared by reaction of a conpound of

 formul a(§)Vl ) when erepiestins Sand Yakpireschtsart bptpnalyubsitdtedfang @nBemioadh fornul a
L"-S—A—%err] ) (XI\%Q‘. wherein L" is a suitable |eaving
group, BEIPeFATHIEHEATBRIUBH & FRITUIGHThat ereipbgferedefined with @ comppwidhote

defi ned,geﬁygg fRenk] is Hor a suitable protecting group such as
tert-butyldinethylsilyl, in the presence of a suitable base, for exanple

li t hisum 30 diisopropyYa@eeSiA)aYsuit abl(I8pl vent, for exanple

}DEEI'; ggg %h%%ﬂ?n re%tresgrrltg i gptign%llgl %lrxgs]titcdted aryl or heteroaryl gr\é\i% gr?c{ 5 grcx)’c? 2\ are as

hereinbefore defined; or

{p)  when X represents S, A represents a C,_¢ alkylene group and Y represents a
tetrazoly! group, reacting a compound of formula (I) in which X represents S, A represents
20  aCj¢ alkylene group and Y represents CN, with trialky}tin azide (e.g. trimethyltin azide),
typically in a solvent such as toluene under reflux conditions;
and optionally forming a pharmaceutically acceptable derivative thereof.
Compounds of formula (I} wherein Y represents OH may be prepared by reaction
of a compound of formula (VI) as hereinbefore defined with a compound of general
25 formula
L' —S—A—OR? (XIV)
wherein L’ is a suitable leaving group, for example para-toluenesulphinate, A is as
hereinbefore defined, and R* is H or a suitable protecting group such as
tert-butyldimethylsilyl, in the presence of a suitable base, for example lithium

30 diisopropylamide, in a suitable solvent , for example tetrahydrofuran at around -70 °C.



11 Compounds of fornmula (I11), wherein Y represents ORlerr],
Cerr]Rerr], CONRerr]Rerr], NHSO err] Rl err] or NHCOR[ err] and

wher éi n 5897]8%? Rlerr] as appropriate represent Cerr] ﬁﬁ'@“%‘?}&q% err]
f

and R[err] or err] or Rlerr] as appropriate are as herei i ned,
may be prepared from correspondi ngi conpounds of formula (11) wherein
Y represent OH, COerr]H or NHerr] as 115 appropriate in accordance wth
t he net hods described in steps (b) to (d), (I) and (m her ei nbef ore.

Compounds of fornula (VI) are known fromJ. Med. Chem 2(1995) 38, 2557, or
may be preparGempavadsgbiesmpladil) ehareiasy eosseab OR' 1669:81%H CONR 3R'

10 whor SHg0pRD TN QR Sl MRIGR D38 o boar 0 et RERRSRE 0y ARARE Gt

Conpoundmd®' boRMYrR '} hs)@ppmmahﬁarabeﬁﬁéﬁdcﬂb)’e d&’ﬁh@&kﬂﬂy@eﬁz@ﬁﬂ@ @Rgmof formula
(M) with lithiumdii sopropyl amde at -78 [err]C, followed the addi tion
of a halGgé&sronding compounds of Tegmyes (1DoikrsEiAdS represey Gl GOH py NH(zm 1), (1V),

Comreh o1 BV S itdencs Michind Feipts MPrved in sy rf (e TOEOTAED be 15

pr epar echeedshefgreusi ng known t echni ques. It wll be appreciated
by those Skl| ed in the art that in the_processes descri bed . above the
functi onal upgs ‘HP&Y@ 255 KagHhizogo Mse) CthmKﬂt?%sr)@ﬁszaﬁﬂeomonpounds

may neeqng)poebﬁeéyrgg %tl@g@ugy bgrmldfggcfrg)reg The final stage in the

preparation of ounds ormul a ?I) may invol ve the renoval
of one or noGemmogbéref fngnlga(MEQ m&(be prepared from qungioasds affomndla gEPr ot ect i on

O oull's RREk SBRURE B 8 G smin e cee” © P 1005,
and ' Prot ect mﬁx\@mmﬁmﬂhmln@aﬁwﬁﬁﬁwgy refftthoBldrhRind Bt fofnu(d €€Ne &

P. G W ey-Interscience
Phar mac éMD)i wigh lithivae didgppadryéanide av-38 |°(Ze&)llofived Ibge tltquﬁwmdff adfaldgen.nul a (1)
i ncl ude 25 ol vat es he conpounds of

fornula (1) rl‘i@@B‘r‘?@tﬁE‘VW‘é"‘a@pr RN fY}séVHbl(?f) (&I%éxm (X4 pand
t her eof (xpv) &@Sttﬁér%@nﬁé?&ﬂlﬁivaﬁaﬁ@'&e Well(i%[)évt(% lh\‘.qttérgﬁfe?_ﬁj may'bd N_one or

more equi val ents of tHe appropriate base or aci rreaction may be
car rvedpmﬁﬂfcﬁﬁaalyS@mémOWrteMuqm in whi ch the salt | s insol uble or

in a sol vent i i lLubl,e, e. q.. ethanol
t et r ahydr of upéﬂn\(yrg gPre%%%Id h Skaﬁfié'h tB% ?B}ﬁﬂfg‘tfs?eﬁ deseribed or by
freeze dbsorenige fulbfonal groupSaeE. hBroRRYr Anfid d16upt) Hﬁﬁ@érﬁeaﬂafeaé g%%@ﬁd‘sss or it

may be carried out on an ion exchange
PCT/ SE9 ¥Ry Agesisto be protected by protecting groups. The final stage in the preparatxon of the 12

resin. E ﬁs gpfgl,,?,uﬁ%%%l R9bsekA ARG ARL & Sk profecting’ ér%{zgsr. red,

aIthoug r sa
The protection and deprotection of functional groups is fully described in

‘Protective Groups in Organic Chemistry’, edited by J. W. F. McOmie, Plenum Press
(1973), and ‘Protective Groups in Organic Synthesis’, 2nd edition, T. W. Greene & P. G.
M. Wuts, Wiley-Interscience (1991).
Pharmaceutically acceptable derivatives of the compounds of formula (I) include
25 solvates and salts.

Salts of the compounds of formula (I) may be formed by reacting the free acid, or a
salt thereof, or the free base, or a salt or derivative thereof, with one or more equivalents of
the appropriate base or acid. The reaction may be carried out in a solvent or medium in
which the salt is insoluble or in a solvent in which the salt is soluble, e.g. ethanol,

30 tetrahydrofuran or diethyl ether, which may be removed in vacuo, or by freeze drying. The

reaction may also be a metathetical process or it may be carried out on an ion exchange



may be useful, e.g. in isolating or purifying the product.

Particular salts which may be nentioned include sodi um potassium :
hydrochl ori de hydr obr om de, sul phonate, tosylate

met hanedPB¥EH%t e. 5 The conpounds of fornul a%%&fSEﬁgg/n@z(hi bi t
tautonerism All tautoneric forns and m xtures thereof are included
within the scope of the invention. 12 The conpounds of formula
(1) have a nunmber of chiral centres and nay exist in a variety of
stereoi sonmers. The invention provides all optical and stereoi soners, as
wel | asresin. Themaaskic physibldpieally ddteptable SBitSargPiefdreed! SIu¥s AerRF s3gpar at ed by
conventional techniques, 10 e.g. chromatography or fractional

cryst al Magdeusaiul, egaint ipaErSORYIIYEE thediradEsd by separation of a

racemc or o ] . of ' ing . conyventional, ., chiral
LG, 1 eohni FaocuiE b mi e GRIRAENR IR O B Y Bidermae. by
r eact i ohydrbbromide, sttlpkorapprasplateadng mgharesblpyoraet i ve starting material s under
condi tions ‘%Ch wi | | racem sation, or by derivatisation,

not_ cause
for &xanple | etW’%E%Bﬂ%_)%ftrff’rfaﬁﬂaé@inEPYf%ﬂhrbd%womﬂsr&sfmstwamatw fmsfand he
di ast er Gofel M eAhiINES VNG AV RRbE BPAL ifRAlIsn (- 0. HPLG, .
chromat ography over silica) or nay be nade wth achiral starting materials
and chiral The commagénefSornitla (B heveonsoberd chiral cemedsuee ehayi dxiit i 4 he scope
of the in.v%n(tétj on. . . The coggoztégds. of formula (1) may be isolated
from t hET D YA P YOI St PR VEL RProvides JioRrisat ang tiareqissmass. gaaill 230
The conpesthidmiQfurdsOrTHelisonidrd Y Be Wésaiviel op SGat& BMVBR%SﬁSéch iques
phar macol ogi cal activity in human and non-hunman ani mal s. nW‘ley’ are
t her®f ot-& GhFIRategraphys@r fractiony saystadlésation.cBhantiomarspaay becisblatedtyey are usef ul

because ' S cti.vit f or exanp].e as
demnstsreg?’gﬁorpgfsfﬁg%ggm g’%i%?%{gged& 6e?e%%ppoungs usmg C%"/eﬁ{ﬁ’é‘ag&ﬁpng}ﬂj‘ﬁ%s are

t hus i nAPL@f echnfiqies.usgeinativdlp ter degireeoptical isGhery el insde bdTeadi®ficst ance to
transpl anted organs_or tissues, such as kidney, heart, |lung, bone marrow,

skin  the appigpriaks pRically AfHGStatiRd Mdierials underqoadidanowhich pvibinof equat i ve and
hyper prQkdok: i } J § X cut aneous

e { oo S i e aRERon fop StaRiEle MY ARERL AR RN TIO ¢

r hetsmatsepaataon dfrthe digsteteomesc denytanganbosuyentional mears (¢.gPHBLET Yt hemat osus,
Hashimoto' s thyroiditis, Joultiple s¢lerosis, asthenia gravis, type 1

di abet & ,ro%%grggrg/, ovep silifa) 55 PRRY; ’%‘%d‘?’ Mh‘rﬁg%‘% materi{sandchiraljer matiti s,
cont actre£b@ARB AL stéreGiB6éry ki iBEluded witRiBARIRLIL S HELVRhiid. des, seborrhoeic

dermatitis, Lichen planus, Penphigus, bullous WO 98/ 28301

PCT/ SE97/ 02 1% compounds of formula (I) may be isolated from their reaction mixtures using 13
Penphi Qgh‘%migxpéqu% Lgssi s bullosa, urticaria, angi oedemas, vasculitides,
eryt hemas, cut‘aneous eosi nophilias, Alopecia areata, eosinophilic

faspiitis afteabmpsuntebefoemuka (I) are useful because THe§ poNEROpRERa&ilodiesmul 2 (1)
are also.i.ndicated in the treatnment of respiratory di seases, for
exanpl 8°$4pdBihyEep and pen-hwparanimals. Jhey ae thereferalingisatedas fibroid Iung, 5

S e e i g e S T
br onc hizetivitys fon emampik lag defnensaratedrin thei tagtdestsibed below.
The compounds are thus indicated for use in the treatment or prevention of
25 resistance to transplanted organs or tissues, such as kidney, heart, lung, bone marrow, skin

and cornea; and of autoimmune, inflammatory, proliferative and hyperproliferative diseases
including cancer, and of cutaneous manifestations of immunologically-mediated diseases:
for example rheumatoid arthritis, lupus erythematosus, systemic lupus erythematosus,
Hashimoto’s thyroiditis, multiple sclerosis, myasthenia gravis, type 1 diabetes, uveitis,

30 nephrotic syndrome, psoriasis, atopical dermatitis, contact dermatitis and further

eczematous dermatitides, seborrhoeic dermatitis, Lichen planus, Pemphigus, bullous



asthma, extrinsic asthma and dust asthma), particularly chronic or

I nveterate asthma (e.g. | ate asthna and airway hyperresponsi veness)
and br ongy égisaos Further, the conpounds of fopgylspotghsAr €
indicated in the treatment of a disease 10 selected fromintestinal

I nfl ammati ons/al |l ergi es such as Coeliac disease, proctitis,

eosi nophilic gastro-enteritis, mastocyt dSis, Crohn's disease and ul cerative
colitis; and food related all ergi c di seases which have synptonatic
mani festation renpte fromthe gastrointestinal tract, for exanple,

mi gr ai nePemphigeidi Bpideranadysishilosa, urticaria, angioedgmggps, ﬁh@“ﬁb@?@eﬁfﬁﬁkﬁma&ned

t her apeu t ek I .vary with the
conpoundEdet&eﬁ?é(fm)i Plﬂl%a}gl p%?mxg%ﬁgnﬁ%sﬁgg l:fasc?{] &}%l;%@?osc msélsém red and
the di sease iTiH eatptinds of formula (I) are zil(hﬁmdmmdumd&t&‘anﬁm aﬂ}eap1édt&ryand

pharmaceytical |y acceptabl e derjvatives thereof used on their
own but %F‘quesggﬁélxé’lnl’ SB'E?%’GHFT#PE’F%%‘HWH“ Fratgddisgases. Qbrmd IunEinar maceut i cal

conposi tfdﬂ:@aﬂﬂ: Wﬂirﬁhxaﬁ Eﬁeu%ﬁp«?ﬂfaq'e%rmgﬁrdb\!@&dt% af fré (‘ﬁgezﬂs&%ﬁ? HP{CQ is in

20 admi xture wt armaceutically accepta uvant
carri er.indludes condxtphasuﬂ(astamhml(e g omrpoahialiasthma, hllerglcaﬁthmbﬂnmmmmrl se from

0.05 t 8 t b f bl f 0.10 t 50
e of oA ek AEricas B Hhd dyst st Rsticy Ry ChEGE GLRYGRralf A Eiker abl y

from50 R S8l cf“é(ami%fy h?p&?e%ﬁ&?s%%és?@{kd P{roﬁ@rﬁﬁpt abl e adj uvant,
diluent or carrier. Thus, the present invention also prOV|des a

phar maceut i cﬁummmmnmﬁpmmln@) are indigated iptha tdamient of adikzasé| ), or a

phar maceu ederlv xture with a
har Moot ERiofn BGERhaRnEn SRR ReEten ERAT Coptef gisprogy Brothds, 1€ W 1
i nventi cm,sifnupmne@awooam&ﬁ& mafibOress drétin’t BRefe ap@uREia0e &41itR; and food
pharnaceutical onposition according to _the invention whi ch conpri ses

adnmi xi ngekt e@cﬁﬁ‘ﬁt&%ﬁf@s‘%ﬁse? Whigh bavexymptematicopanifestasiphreaseate frosl the accept abl e
derivati %z?tr&ﬁ?rétl?rgafrl wral¥ f? e RNE! AREAHE HhRlelan@cERRIAD! € adj uvant,

di | uent
The i nvent i orFontHel abbee-frgntidred thdrhpmtm atesdhdyosagé adminiserédwilhof EalrkgW ng

exanples in . ich M5 and NVR evi atl s for Mass Spectronetry
and Ruc!'@5f ik &W°““‘%@§‘Bir$é(ﬁ%2h g%e‘&ﬁr@wtratw rHfagment desired and

5-[(3- I—Mgg@igygsp;mé@dsul phi nyI] 3- et hyl - 1- (2- met hyl propyl ) - 6- (1- napht hal en
| -

y nmet hyl ) - 1H- pyrrol o[ 3, 4-d] pyri m di ne-2, 4(3H, 6H) -di one (1) and
5- [ (3- hydr ox >The compounds of formula (I) and pharmaceutically acccptable derivatives thereof,

D ror o) bR b Sl i gAY pE Bty mmO R ofR e TRV

pharmaceuueal composition in which the compound or derivative (active ingredient) is in

14

20  admixture with a pharmaceutically acceptable adjuvant, diluent or carrier. The
pharmaceutical composition will preferably comprise from 0.05 to 80 %w (per cent by
weight), more preferably from 0.10 to 50 %w, of active ingredient, and, from 20 to
99.95 %w, more preferably from 50 to 99.90 %w, of a pharmaceutically acceptable
adjuvant, diluent or carrier.

25 Thus, the present invention also provides a pharmaceutical composition comprising
a compound of formula (I), or a pharmaceutically acceptab.le derivative thereof, in
admixture with a pharmaceutically acceptable adjuvant, diluent or carrier,

The invention further provides a process for the preparation of a pharmaceutical
composition according to the invention which comprises admixing a compound of formula

30 (D), or a pharmaceutically acceptable derivative thereof, with a pharmaceutically acceptable

adjuvant, diluent or carrier.



[err] This Sheet HaslBee@Re&ptabedr ed sol uti on of
5-[ ( 3- hydr oxypr opyl )t\mﬂlmmﬂm 1 (2 met hyl propyl ) - .
-6-(1- nagjbt yl met 4-d] - pyri m di ne-2, - dj 0.39 g;

0. 864 mol; Jﬁ%gﬂ 38 2557) in dichlor orTE‘?ﬂg /06’255 rr1) was
added 3- chI or o- per oxybenzoic acid (55-60% 0.526 g). After 30 m nutes
the reaction was diluted with di chl or ¢p4et hane (80 m ) and washed with

sodi um bi carbonate solution (50 m) containing sodi um et abi sul phite (1
g). The organic |ayer was dried over magnesi um sul phate WO

98/ 28301 According to a further aspect of the invention, there is provided a method of

PCT/ SE97/ 02157 15
(MySO er¥ieFling BHEBrSHBRTEHIITVisk GeMBrs cAmBYHEd abreRcwiraly effedtivel ut i ng

wi th hexgne: npounds
whi ch were 358 aco qug}gt?ﬁig@n topaglé%/r?‘sat% gﬁ%?@ag‘! %?%ﬁwﬁﬁ%iigﬁé} e.d]eéf%;

acet at e tohpatient. 5 Title Corrpound 1 IVEI ti ng point: 204-206 [err]C
El emental Anglysis (in 22, H6.25, N8.99, S

6. 86 3 F d?vengwna’eoew%s POt (g pr g gok WERFAB) 468 (M +
H[err] reversible obstrd@ivERIRAW Wsehse in a pdWeh du@riR B, of Alisk W, dafil dilese,

which comprises administering to the patient a therapeutically effective amount of a

compound of formula (I}, or a pharmaceutically acceptable derivative thereof.
The invention will be further illustrated by reference to the following examples in
10 which MS and NMR are the abbreviations for Mass Spectrometry and Nuclear Magnetic

Resonance respectively.

Example 1 ..
S-[(3-Hvdroxypropylsulphinvll-3-methyl-1-(2-methvipropyl)-6-(1-naphthalenvl-

15 methyl)-1H-pvrrolo(3.4-d]pyrimidine-2.4(3H.6H)-dione (1) and 5-{(3-hvdroxy-

propyvlsulphonvl]-3-methvl-1-(2-methylpropyl)-6-(1-naphthalenvimethvi)-1H-pvrrolo
[3.4-dlpyrimidine-2.4(3H.6H)-dione (2)

<:H H
=0
o 5O o O/s/
N @' A@s!
OJ\N \_ OO OJ\N S
20 To a stirred solution of 5-[(3-hydroxypropyl)thio}-3-methyl-1-(2-methylpropyl)-

-6~(1-naphthalenylmethyl)-pyrrolo-[3,4-d]}-pyrimidine-2,4-dione (0.39 g; 0.864 mmol;

J. Med. Chem. (1995) 38, 2557) in dichloromethane (20 ml) was added 3-chloro-
peroxybenzoic acid (55-60%; 0.526 g). After 30 minutes the reaction was diluted with
dichloromethane (80 ml) and washed with sodium bicarbonate solution (50 ml) containing

25 sodium metabisulphite (1 g). The organic layer was dried over magnesium sulphate




El emental Analysis (in %: 15 Theory: C62.09, H6.04, N 8.69, S 6.63

Found: C 61.84, H6.21, N 8.62, S 6.22 VB(FAB) 484 (M + H[err]
Exanpl e t hyl
4-1(2, 3&039’%83yfahydro 3-met hvl - 1- (2- met hvl propyl ) - 6- ( 1- naphthAl&nyl et hyl )

-2, 4-di oxo- 1H pyrrol o] 3, 4-d] pyri m di n-5-yl )t hi o] but anoat e
[err] a) 4,4,4-Trinmet hoxybubyl para-tol uenethiosul phonate
A m xture of para-toluenethiosul phonic acid potassiumsalt (24 nmol),
trimethyl 25 4-br om)orthobutyr ate (22 mml) and hexamet hyl phosphor am de
(30 nl) mgscsmaonemmed in vad'mmdtcbrqnmmgmpt&dfomrsilﬂ:&hl\bﬁ@@ﬁ&l mg: pour ed

into 10:1 hexane/ di et hyl ether ([500 an WO 98/ 28301
PCT/ SE9738tne £3:2) to give separately the two title compounds which were each subsequently 16

shaken vgegrggtggéga/fm;ﬁhﬁxgﬂgtégﬁﬁ abBgeppafed with water (2 x 200 m) and then
brin organi c phase was collected and dried over magnesium

sul phate (Ngsq err]) and evaporated to dryness in vacuo to yield the
sub-title ester as,an oil (5.3 g) containing ca 7%

4,4, f—trf@%l par at ol uene(di t hi oper oxy) sul phonate. 5 [err]H NMWR
(CDd[erwfmmggw 2aRe(PH, M. 2.37 (2H 1), 2.44 (3H ), 3.02 (2H 1),

3.16 (9H, (2H, d) 7.80 (2H, d) b) Met hyl
4-1( 2, SElg:xﬁemteltAmdiysis(m%)net hvl - 1- (2- net hyl propyl ) - 6- (1- napht hal enyl -

met hyl ) - 2, 4- di oxo- [ yrj m di n-5-yl)thio] butanoate 10
To a sol JiePBh of ?&%2%#8?.2@ % opyl )-6-(1 -naphthal enyl nethyl)- 1
H Found: C 64.10, H 6.51, N 9.22, S 6.53

10 MS(FAB) 468 (M + H)*

Title Compound 2
Melting point: 201-202 °C

Elemental Analysis (in %):

s Theory: C 62.09, H 6.04, N 8.69, S 6.63
Found; C61.84, H6.21,N8.62,56.22
MS(FAB) 484 (M + H)*

Example 2

20  Methyl 4-[ (2.3.4.6-tetrahvdro-3-methvl-1-(2-methvlpropvl)-6-(1-naphthalenylmethyvl)-
-2.4-dioxo-1H7-pyrrolo[3.4-dlpvrimidin-5-vl)thiolbutanoate

T
L

a) 4.4.4-Trimethoxybutyl para-toluenethiosulphonate

A mixture of para-toluenethiosulphonic acid potassium salt (24 mmol), trimethyl
25 4-bromoorthobutyrate (22 mmol) and hexamethylphosphoramide (30 mi) was stirred at

room temperature for 48h before being poured into 10:1 hexane/diethyl ether (500 ml) and



pyrrol o[ 3, 4-d] pyri m dine-2,4(3H,6H) -dione (1.4 mmol) in tetrahydrofuran (4

m) at -78 [err] C under nitrogen was added a freshly prepared 1M
sol uti o 8)5&3{@ um di i sopropylam de (8.5 mml) in tetrahydrofuran
fol l owe 4-tri met hoxybut yl par a- t ol uenet hi os IFHERAIBST 2. 3

mol ) . The reaction was allowed to warmto room 15 tenperature and then
guenched via addition of saturated aquems NH err]Cl and then brine.
The m xture was extracted into diethyl ether which was collected, dried

over nmagnesi um sul phate (MgSO err]) and evaporated to dryness in
vacuo. TFhikenesicdiodly. OThe MbGurt s Sashododith Water (2 x D80 RANRI/ NG BineaAfle t r eat ed
with glacial acetic acid for 0.5h. The reaction was then basifie Vi a

addi t i oprgsmiospiiabeiwabenisaicH pad é@%@wma@seumwiehm gBOu)vend evagorated ed i nt o
i ethyl' 20 et ot YRSYRS, B BEL B d5a QU TRGNGS) U Ul prat e (WSO

and evapor yness - in

chr omat @,gx@pﬂﬁ&hbwmq;&mioﬂm}(dﬁhmpemgymlphoﬁhxa hexanes/ d| et hyl et her
to yield the title conpound as _an oil (13 rI’[g M5 (APCI +ve) 464 (M +
H) [ esr] HNMR(EQGH (Bban), 8r3r7](?H{téﬂr*}4@ 8,061 (2H) 0, LI6BH N, ), 2.12

1A, 04 (2H M), 25 3.42 (3H s), 3.55 (2H d). 3.62
ESH, s)”é@g{’ Ersog?n 35 ElH, 3 6.80 (1H, él), ) 7.39 ElH, tg, 7.57

(2H, m), 7.82 (1H, d), 7.91 (2H m WD 98/ 28301
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Exanpl e baMethvl 4-(2.3.4.¢ 6-tetrahvdro-3-methvl 1-(2-methylpropvl)-6-(1-naphthalenyl-

5 1 (3~ Mty BIIORMALL B o Bddie & ( 1- napht hal eny! et
y err
To ac60% di s'ﬂ)‘easomnombf smthymh&dnetdylpmpymdqerz&iphﬂﬂalen{;ﬁneﬁ&ﬂ}gﬁ{. 0. 886 nmol )

oS Ly YD bRt B 28 o dione 1}.5 Sipo gt tskaldrsfuran (4 mi) a
-6-(1- namhthﬁhwaggémwaddéd k‘fr@Wl??k?Lx%d‘}Wl&ﬁ(t?ﬁrﬂ@tmt G, 4(3H, 6H) - di one

(0.20 g) in drous tetrahydrofuran m xture was stirred
at roo ndlumppmymmde(& HmnBY) in tetrahydrofuran followed by 4,4 4—tr1methoxybutyl

para-toluenethiosulphonate (2.3 mmol). The reaction was allowed to warm to room

t5  temperature and then quenched via addition of saturated aqueous NH,C] and then brine.
The mixture was extracted into diethyl ether which was collected, dried over magnesium
sulphate (MgSO,) and evaporated to dryness in vacuo. The residual oil was redissolved in
methanol/water and treated with glacial acetic acid for 0.5h. The reaction was then basified
via addition of solid sodium hydrogencarbonate. The mixture was extracted into diethyl
20  ether, washed with brine, dried over magnesium sulphate (MgS0Os) and evaporated to
dryness in vacuo. The resultant oil was chromatographed twice (silica) eluting with 1:3
hexanes/diethyl ether to yield the title compound as an oil (133 mg). |
MS (APCI +ve) 464 (M + H)”
'H NMR (CDCls) 5 0.88 (6H, d), 1.85 (2H, m), 2.12 (1H, m), 2.40 (2H, m), 3.04 (2H, m),
25 3.42 (3H, s), 3.55 (2H, d), 3.62 (3H, s), 5.84 (2H, s), 6.35 (1H, s5), 6.80 (1H, d),
7.39 (14, 1), 7.57 (2H, m), 7.82 (1H, d), 7.91 (2H, m)



m nut es, iodonethane (0.055 m) was added, and stirring was continued for
18 hours. The 10 m xture was added to saturated sodi um bi carbonate

solutio and extracted with ethyl acetate (2 organic
extractgwéég%g%iled over anhydrous magnesi um sulphaiépf$%ligyﬁd and
evapor at ed under reduced pressure. The residue was purified by col um
chr omat ography over silica eluting with hexane: acetone (4:1), and then by
col um chr omat ogr aphy over silica, eluting with hexane: ethyl acetate
(2:1). The resulting 15 oil was crystallised froman ethyl acetate/hexane

m xture Example3the title corrpound (95 ng) . Mel ting point:
92-94[ erg] i , C [ VR err])
[err] 0.8 . . 2+, —=210 3.25
(3H, s), 1B-paroldrs.4d)ipvrdmidin -3. 38 -?detﬂe (2H d) 5. 84 (2H, s), 6.34 (1H,
s), 6'.'82! T 1! H',E'H§ﬂ§!'7"'3'9' “(IH, t), 7.53-7.59 (2H, m, 7.83 (1H d),
7.91-7.93 (2H, m 98/ 28301
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Exanpl e 4

5-[ (2- Hvdr oxyet hyl ) sul phi nyl ] - 3Aqet hvl - 1- (2- met hyl propyl ) - 6- (1- napht hal envl
- met hvl ) - 1H-pyrrol o g, 4-d]yri m di ne- 2, 4( 3H, 6H) - di one :
[err] 5 a) Ris-dinmefhyl (1, 1-dinmethvl)silyloxyethyl] disulphide
To a stirred solution of i hy Fo ethyl di sul phide (2 g) and imidazole (5.3
dded
1)

g) in - dichloroneth

di met hyl (1, 1- di net hyl et ilyl c Yhe solution was stirred
overnight and then diluted v di her. The mi xture was washed
with dilute hydrochloric acid| then odi um bi car bonate sol uti on and

then dried OVEr. 60% dispersion of sodium hydride in mineral oil (0.035 g, 0.886 mmol) under

nitrogen, was added a solution of 5-(3-hydroxypropyl)thiol-3-methyl-1-(2-methylpropyl)-
-6-(1-naphthalenylmethyl)-1H-pyrrolo[3,4-d]pyrimidine-2,4(3H,6H)-dione (0.20 g) in
anhydrous tetrahydrofuran (10 ml). The mixture was stirred at room temperature for 30
minutes, iodomethane (0.055 ml) was added, and stirring was continued for 18 hours. The
10 mixture was added to saturated sodium bicarbonate solution (20 ml) and extracted with
ethyl acetate (20 ml). The organic extracts were dried over anhydrous magnesium
sulphate, filtered and evaporated under reduced pressure. The residue was purified by
column chromatography over silica eluting with hexane : acetone (4:1), and then by _
column chromatography over silica, eluting with hexane : ethyl acetate (2:1). The resulting
15 oil was crystallised from an ethyl acetate/hexane mixture to give the title compound
(95 mg).
Melting point: 92-94°C
~ MS (FAB) 466 (M + H)*
'"H NMR (CDCls) 8 0.87 (6H, d), 1.81 (2H, quin), 2.12 (1H, m), 3.07 (2H, v),
20 3.25(3H,s), 3.38 (2H, t), 3.43 (3H, s), 3.54 (2H, d), 5.84 (2H, 5), 6.34 (1H, s),
6.82 (1H, d), 7.39 (1H, t), 7.53-7.59 (2H, m), 7.83 (1H, d), 7.91-7.93 (2H, m)



10 rmagnesi um sul phate. Concentration in vacuo foll owed by chromatography

on silica gel (hexane: di ethyl ether/20:1) gave the subtitle conpound
as a cl 3.75 Qg). M5 (El) 382((MCH[err])[er%) b)
5- ( 2- wg%x@ezk’%él)tmo 3- net hyl - 1- ( 2- net hyl propyl) 6-(1-%%?‘??&1‘%’:?% met hyl -

1H 15 pyrrolof 3, 4- d] pyri m di ne- 2, 4( 3H, 6H) - di one To a stirred
sol ution of 3-net hyI 1- (2- et hyl propyl )186- ( 1- napht hal enyl net hyl ) -

pyrrol o[ 3, 4-d] pyri m di ne-4, 6-dione ((J. Med. Chem, 1995, 38, 2557; 0.50 Q)
and bi s- [ di met hyl (1, 1-di net hyl et hyl ) si | yl oxyet hyl] di sul phi de(1.06 Q)
i n anhy @xadfple 4 tetrahydrofuran (15 m) at -78 [err]C was added- dropw se

a solution of lithium20 .diisopropylamde (2.78 mml) in tetrahydrofuran
(5 m). ﬂ&_ﬂﬁmﬂm&m&éﬂi&u—_—ﬂm&w 2-methvl Je@-(lon lenyB C and t hen
al | ovned tay {_f@§?%‘ %g_@ﬁp‘;mﬁ@& (5.6 5845t ed aqueous sodi um

bi car bo ) was added and rne sol ution was extracted

with ethyl acetate. The orga extracts were dried over nagnesi um sul phate
and concentrated in vacuo./ The residue was redi ssolved in acetonitrile
(10 M) and treated with 25 40% agypous hydrofluoric acid at ambient
tenperature. The solution vas st$fred for | WO 98/ 28301
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hour, then neutralised wf* tuegus sodi um bi carbonate sol uti on and
extracted wth ethyl e. Yhe grganic extracts were dried over
magnesi um sul phat e and‘%on ntrate vacuo. Chronat ography on
silica gel (diethyl ether) e t he e conpound (0.47 g) as a
white solid. 5 Melting point: 13 err] C M5 (FAB) 353

(5( [Nzrl;) I[-lgr r ]h) dime ; : et hvl pr opyI ) - 6- (1- napht hal enyl
stirred sol uf? o?"f%?& %ﬁt‘%ﬁﬂz @iﬁp 3{9 5‘1-‘/? H%Sf@gif gkl RN

1- ( 2- metiytlopsragidne-(®0¢ i)y was added dimethyl(1,1-dimethylethyl)silyl chloride. The
napht hal enyl net hy| - 1H pyrrol o 4- d] pél’l m di ne- 2, 4(3H, 6H) - di one (100 ng) in
met hanofolution wasxgirged ovGrRighs 3 @Peﬁétl% with dirth ) ethiesn dae mikateavasowshed ci al | y

sol d ungg d'ilbé htyﬁﬁg;ﬁlonc aid. ARt wit$OREm bléﬁggna@golﬁtfbn%g?ﬁﬁ U(Je,%dvfgv%% Aft er

stirring for m nutes the reaction m Xture was wat er
and ext magmesdmmﬂphaeet decanteatamen vidve follgeed by exdmaepmpheoe silica gelr i ed over

magnesi ym sul te an ncen rated, i n vacup. romgt ography on silica gel
(ethyr HestinBstiuleirnas ehts e S AmEpTo holes o) GHE: T oam
MS (EI) 382 ((M-CH;3)").

b) 5-(2-Hydroxvethylthio-3-methyl-1-(2-methvipropv)-6-(1-naphthalenvimethvl-1H-

15 pyrrolof3.4-dlpyrimidine-2.4(3H.6H)-dione
To a stirred solution of 3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethy!)-
pyrrolo(3,4-d]pyrimidine-4,6-dione ((J. Med. Chem., 1995, 38, 2557; 0.50 g) and bis-

{dimethyl(1,1-dimethylethyl)silyloxyethyl] disulphide (1.06 g) in anhydrous
tetrahydrofuran (15 ml) at -78 °C was added dropwise a solution of lithium

20 diisopropylamide (2.78 mmol) in tetrahydrofuran (5 ml). The solution was stirred for a
further 0.5h at -78 °C and then allowed to warm to ambient temperature. Saturated
aqueous sodium bicarbonate solution (10 ml) was added and the solution was extracted
with ethyl acetate. The organic extracts were dried over magnesium sulphate and
concentrated in vacuo. The residue was redissolved in acetonitrile (10 ml) and treated with

25 40% aqueous hydrofluoric acid at ambient temperature. The solution was stirred for 1



M5 (FAB) 454 ((MtH)[err]). [err]H NVR (CDCl[err]) [err] 0.85 (3H, d),
0. 87 (3H d), 2.05-2.13 (1H, m, 3.21-3.33 (1H m, 3.36 (3H, s),

3.49- 3. 6{y rhgad) . 3.65-3.73 (1H, n), 3.84-4.05 (2H, N, Gckksdw@Asi2H M.
20 6.42 (1H, s), 6.95 (1H, d), 7.44 (1H, t), 7.54-7.66 (2H m and

7.87-7.98 (3H, m. WO 98/ 2%01
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Exanpl e 5

4[(2346Tetrahydro met hyl - 1- t hyl pro napht hal enyl net hyl )
-2,4-  hour, téﬁmtrmeewlﬂbwrguasoa]wHembap esolyilyrt m%qwsfaﬁaw@ ealeild

[err]
4 [(2,3, aAcf:etézteTéI:[thgjﬁ xco exgraﬁg}&?[c _ﬁﬁ%w%&%eﬁﬁ@ﬂpﬁ?tﬁ Sniir@&rmébt{ated in

- nap ht halaemwl @mphmgrazwml sthica-gell (ditthylretherbgad e 4hedjubtitle compound (0.47 g) as

pyrim di n- ff}r/ h| o] but anoate (400 ng), was dissolved in 3:1:1

t et rahy nmet hanol / 1M | i t hi um hydr oxi de and stirred for 1.5h
bef or,e t?ﬁélﬂﬁ gg;ngllfyggﬂlby dropw se addition of concentrated
hydrochloric acid (HClI). The m xture was then extracted with 10 et hyl

acet at e MIHBAB) gam((MﬂE)é)se was washed with brine, dried over magnesi um

sul phat e (MgSA err]) and evaporated to dryness in vacuo. The resultant
yel l ow oi |l was chromat ographed (silica), eluting with 200:10:1

di ghgg;gggl;g.gggpﬂ&me@sﬁgmlgb ,ﬁ&ﬁwpg.r%meemag#% DIEPLhG %&ﬁﬂ&: -red ol
tri chl omesthylRHHS dImyri ef-2.4 __,I,I:Mm_@mwas recrystalllsedfrom
el 15 acalag hgffa’ﬁ“gﬁ%ﬁfg = Ln"%wmﬂ?&t AR G RIOroDYD-6-ncor y
C 65. 11:naf5ht§a13&dm'é’cl\lﬁl ng&%o@e[ﬁa d]Ferrxmﬁﬁwglct@H G6H)- @loﬁéiﬂd@}m%izﬁ -8éharld] 8- 83, S

6.70 20 [err]HN [err]) r] 0.88 (6H, ? quin), 2.10
(1H, m (Cemipvgsadded potasszum peroxymonosulphate (commcrcxal y sold under the trade

mark “OXONE™) (300 mg) in water (10 ml). After stirring for 10 minutes the reaction

mixture was diluted with water and extracted with ethyl acetate. The organic extracts were
1s  dried over magnesium sulphate and concentrated in vacuo. Chromatography on silica gel

(ethyl acetate) gave the title compound (70 mg) as a white foam.

MS (FAB) 454 ((M+H)". '

‘'"H NMR (CDCls) § 0.85 (3H, d), 0.87 (3H, d), 2.05-2.13 (1H, m), 3.21-3.33 (1H, m),

3.36 (3H, s), 3.49-3.61 (2H, m), 3.65-3.73 (1H, m), 3.84-4.05 (2H, m), 6.17-6.27 (2H, m),
20 6.42 (1H, s), 6.95 (1H, d), 7.44 (1H, t), 7.54-7.66 (2H, m) and 7.87-7.98 (3H, m).



3.02 (2H, t), 3.42 (3H, s), 3.55 (2H, d), 5.84 (2H, s), 6.37 (1H s), 6.79
(IH, d), 7.38 (1H, t), 7.56 (2H, m, 7.82 (1H, d), 7.91 (2H m

WD 98/ 28301

Exampl e 6

4-1(2, 3, 4, 6- Tetrahydr o- 3- net hyl - 1- ( 2- netZRy| pr opyl ) - 6- ( 1- napht hal enyl net hyl )
-2, 4- di oxo- 1H pyrrol o[ 3, 4-d] pyri m di n-5-yl )t hi o] but anoi ¢ aci d,

sodi um sal t _ [err]

5 ___mﬁr'pound of Exarrpl e 5,

] b 4 GLLd V 0 GLITY ELNY pnihaleny 3 .
anoi ¢ aCBﬁxo-lH—gﬁﬁQ%gm@RFﬂﬁi&hS§ﬂb%bh&nd!c%we (5 ) and sodl um
hydr oxi de solut1on wasS added. The sol vent was

renmoved by evaporation and freeze dryiqgg to give the title conpound as
a 1:1 mxture with sodi um carbonate. 0 OH enental Anal ysis for
A

CerrJHerr]Nerr]Na[err]&Tr]S : Theory: C 53.37, H 4.65,

N 6.92, S 5.28 FouRrd; 53.51, H5.15, N 6.65, S 5.07

Mel ting point: >163[err]d\‘slo M5 (APCI) 480 (MrH)[err] 15

[err]H NVR ( DMSO [err] h& 6 (2H m, 1.80 (2Ht), 2.0-2.2
) (2H,s), 6.57 (1H,d), 7.12

(1H, m, 2.88 (2H1), 57 (2H _

(1H, s), 7.'41(1H,t), 7.5-7. H m 86 (1H,d), 7.99 (1Hd), 8.18

(1H, d)

5 The compound of Example 2, methyl 4-[(2,3,4,6-Tetrahydro-3-methyl-1-(2-
methylpropyl)-6-(1-naphthalenylmethyl)-2,4-dioxo-1H-pyrrolo[3,4-d]-
pyrimidin-5-ylthioJbutanoate (400 mg), was dissolved in 3:1:1 tetrahydrofuran/

methanol/IM lithium hydroxide and stirred for 1.5h before being acidified by dropwise
addition of concentrated hydrochloric acid (HCI). The mixture was then extracted with
o ethyl acetate. The organic phase was washed with brine, dried over magnesium sulphate
(MgSQ,) and evaporated to dryness in vacuo. The resultant yellow oil was
chromatographed (silica), eluting with 200:10:1 dichloromethane/methanol/glacial acetic
acid. The resultant red oil was dissolved in toluene and then evaporated, then similarly
with trichloromethane to yield a pink foam. The foam was recrystallised from ethyl
i acetate/hexane to yield 129 mg of the title compound.
MS (APCI +ve) (M + H)" 480
Elemental Analysis (in %):
Theory:  C65.11, H6.10, N 8.76, S 6.69
Found: C65.15,H6.24, N 8.83,5S6.70
0 'HNMR (CDCls) §0.88 (6H, d), 1.85 (2H, quin), 2.10 (1H, m), 2.47 (2H, t),
3.02 (2H, t), 3.42 (3H, s), 3.55 (2H, d), 5.84 (2H, s), 6.37 (1H, 5), 6.79 (1H, d),
7.38 (1H, t), 7.56 (2H, m), 7.82 (1H, d), 7.91 (2H, m)
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Exanpl e

5-T(2- D‘zrr’gtgﬁy %)%n noet hyl )t hi ol - 3- net hyl - 1- ( 2- met hyl pr opyl 5"5%’§‘?9i’f°%§8ht hal eny
| - met hyl ) - 1H pyrrol o[ 3, 4-d] pyri m';z“iisne-z,4(3H, 6H) -di one [err]

5. 3-Methyl - 1 -(2-methyl propyl)<6-( 1 -naphthal enyl net hyl) -

1H pyrrol o- [ 3,4-d] pyri mdine-2,4(3H, 6H)-dione (J. Med. Chem, 1995,
38, 2557) (473 _ng) and bi s(2-di nmet hyl am noet hyl ) di sul phi de (0.6m)
wer e di 6i n tetrahydrofuran (10 n1) and cooled to -78[err] C.

Li t hi um4d'2§q ~ : dthyl)-2.4-

dr opwi S€ ' [ant  a ) N W 7 Tnutes at

- 78[ err]di g ( g poic acid. $d’lhumcshlltl on allowed to
stir for a further 60 m nutes. $5)d| um bi car bonat e (aqueous) was added
foll owed by ether and the phases were par at ed. The aqueous phase was
extracted twice with ether. The or c phas&s wer e conbi ned and

washed twice with brine bef g dried Pitered and concentrated. The
resul tant oil was p y col umm chromat ogr aphy (el vuant,

di chl oronet hane : net hangl : ey hyl am ne 450:50:0.2) and then
recrystallised from et her- ohe anet the title conmpound (230

ng) . Mel ting point: ‘/.kr44[ d M5 (APCI +ve) 465 (MrH)[err]
[err]H NMR (DMSO d6) [err] 0,8

“01 (6H, s), 2.10-2.16 (1H, m),
2.25 (1H, t), 20 2.99 (2H t), 3.25 (3H s), 3.59 (2H, d), 5.92 (2H, s),
6 545( 1H, d) ThdcdBpduid,of Example 5, #-[42,3 4 ¥-tetrabydrd-35Rethy 612 (1-idthylgropyd)-86 ( 1H,

7. 9% q naphtgzﬂ’en)%in]ét7hyg)%£|4-d?3xo- 1H-pyrrolof3,4-d)pyrimidin-5-y})thio}butanoic acid
(200 mg), was dissolved in dioxane (5 ml) and sodium hydroxide solution (2.5 M)
(0.163 ml) was added. The solvent was removed by evaporation and freeze drying to give
the title compound as a 1:1 mixture with sodium carbonate.

to  Elemental Analysis for C37H2sN3Na3;04S (in %):
Theory: C53.37,H4.65,N6.92,S 5.28
Found: C53.51,H5.15, N 6.65, S 5.07
Melting point: >163°C slow melt
MS (APCI) 480 (M+H)"

15 'HNMR (DMSO) 5 0.85 (6H,d), 1.4-1.6 (2H,m), 1.80 (2H,t), 2.0-2.2 (1H,m), 2.88 (2H,¢1),
3.57 (2H,d), 5.89 (2H,s), 6.57 (1H,d), 7.12 (1H.,s), 7.41 (1H,t), 7.5-7.7 (2H,m),
7.86 (1H,d), 7.99 (1H,d), 8.18 (1H,d)
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Exanpl e

6- (2, 3- D%Q/%W%?%Hl nden- 2-vl) - 5-r (3- hvdr oxypr opvl ) sul phi nfFTSEHBEHYI - 1- (1-
met hyl et hvl ) - 1H pyrrol o[ 3, 4-d] pyri m di ne-2, 4(3H, 6H) -di one [err] 5

a)- 6-(2,3-D hvdro-lH—inden-2-y|)-3-rrett‘@/.1-1-(1-rrethy|ethyl)-ll—l—pvrrolo-

[ 3, 4-d] pyri m di ne-2, 4(3H, 6H) - di one

3, 6-Di net hyl -5-fornyl -1- (1- net hyl et hyl ) pyri m di ne-2, 4-di one (J. Med. Chem,
1995, 3&xag®id7 1. 70 g) was dissolved in chloroform (25 m) and the

sol ution was eated to .50[err]C1 A soI ution of brom ne (0.413 m) in

chl or of & ! : :
'1%@4 19 dﬁg&err]Cfor a further 15

24 m nut
mnutesn? ature. The reaction m xture

was dil uted wth di chI or onet hane.and was washed successively with
wat er, dilute sodiumthios [ phatg N<sol ution (twice) and brine. The
resul tant sol ution was tyj-€d tered and evaporated to a crude oil

b0—R] ). Triethylamne (3.38 nl) was added
ngdane (1.49 g) and the mi xture was
stirred under nitrogen overnig eaction mxture was filtered,
the white solid collected way washeg little ethanol and the
filtrate was evaporated to give a brown 0|I Et hyl acet ate was added

to the oil a i filtration and
was \?vashed vv:é]'giﬁ‘!étgﬁl {?mehﬁﬁm lfﬁiﬁ'ﬂ%}gﬁtﬁait@@ﬁm&%@b?ﬂ' Q?% was washed with
hydr och{Qidpyaishidine G (BH(GE) Tidde @rded. CrenR01996] 3& 253 NQ4TERig) it et hyl
acetate phase was dried, filtered and evaporated to an oil. The oi | was

purifie !sb%zdwwt@@\%@m‘}xsulwé% (hembiivrese F"éﬁﬂi&%@aﬁﬁéﬁtfahaé@flﬁh@(m)&né 0 give
2 S0l oated MBI Wil dNEALSpiidelin Bfan rBlra 8 8 ias BB X NS (301) O

gi ve the e conpoun
dropwise and the resultant deep red solution was stirred for 75 minutes at -78°C. The

whi ch was dissolved in et
to 15 the solution folhow

10 cooling bath was removed and the solution allowed to stir for a further 60 minutes.
Sodium bicarbonate (aqueous) was added followed by ether and the phases were separated.
The aqueous phase was extracted twice with ether. The organic phases were combined and
washed twice with brine before being dried, filtered and concentrated. The resultant oil
was purified by column chromatography (eluant, dichloromethane : methanol :

15 triethylamine 450:50:0.2) and then recrystallised from ether-isohexane to give the title
compound (230 mg). .
Melting point: 140-144°C
MS (APCI +ve) 465 (M+H)"
"H NMR (DMSO d6) § 0.87 (6H, d), 2.01 (6H, s), 2.10-2.16 (1H, m), 2.25 (1H, t),

0 299 (2H, 1), 3.25 (3H, s), 3.59 (2H, d), 5.92 (2H, s), 6.54 (1H, d), 7.18 (1H, s),
7.41 (1K, t), 7.58-7.67 (2H, m), 7.86 (1H, d), 7.99 (1H, d), 8.17 (1H, d)



Melting point: 158-160[err]C 25 M (APCI +ve) 3.24 (MtH)[err]
WD 98/ 28301
24

PCT/ SE97,

b) 6-( 2,“8-%*’253&10- 1H i nden- 2-y1 ) - 5- (3- hvdr oxypr opyl ) t hi of - 3o Het Rl - 1- ( 1-
met hyl et hyl ) - 1H pyrrol o[ 3, 4-d] pyri m di ne- 2, 4( 3H, 6H) - di one

6-(2, 3-Di hydro- 1Hinden-2-yl)-3-methyl 231 -(1 -methylethyl)- 1H pyrrol o-
[3,4-d] pyri mdine-2,4(3H 6H)-dione (165 ng) and S- {3-[ 1,

1-di met hyl et hyl ) - 5 dinethylsilyl]oxypropyl) toluenethiosul phonate (J.

Med. Chdimamdl®85, 38, 2557) (362 ng) were dissolved in
tetrahydrg 3 6nj d 1 he |t Ull? as .cooled to -78[err] C

1t 2.3-Dibvdro-LH-inde opwi se to

M - -Or—OT-tH \4 3 > = :
the col dpethylethv VieHlofd) ihRENe-24EH $ghididh was stirred for 75
m nut es at - err an en cool'1 ng ath was renoved. The
solution was stirred for a fur r 75 mnutes and then sodi um 10

bi car bonat e (aqueous) was adde The reaction m xture was extracted thrice

wi th ether. The organi ¢ phiases _were conbi ned and washed twice with
brine before being dried, o 148 ed and evaporated. The resultant oil
was purified by colum ghr t ogr aphy_ (elyant, i sohexane: et hyl
acetate 7:2). N Thea=produ i ssolved in acetonitrile (10 m)
and hydrofluoric acid ( d% s added. The sol ution was
stirred at anbient tenpgratfire for 30 ni AUtes then sodi um bi car bonat e
(aqueous) was added. Ether<ethyl acetate mxture (ca 1:1) was added to

the reaction _m xt ueous phase was
ext r dct &g 6=(2.3-Dihy e or gani ¢ phases

" iwice with brine before being dried, filterod
A con(OaIagaRe A Gl OF L L et 200 oyel ohexane. gave the
subtitl e conpdubim¢thyis-farmyl-1-(1-methplethyipyriroidire-2,423ne 5[ Med.]Cbem., VS
APCl + 4 err] .. c .
é- (2, 3- @%@?ﬁo?ﬂ? ?ﬂ@é&%&ﬁ?@?f t%%%@faﬁ%wa? G RGEhE pRiRHoR Pasbeatsdo) - 1- (1-

50°C. A solution of bromine (0.413 ml) in chloroform (20 ml) was added dropwise to the

ure and t he ses arated. The a
15} : ; t methyvle ‘ (i

2D Vo

10 aldehyde solution over 24 minutes. The reaction was maintained at S0°C for a further 15
minutes, then allowed to cool to ambient temperature. The reaction mixture was diluted
with dichloromethane and was washed successively with water, dilute sodium thiosulphate
solution (twice) and brine. The resultant solution was dried, filtered and evaporated to a
crude oil which was dissolved in ethanol (50 ml). Triethylamine (3.38 ml) was added to

15 the solution followed by 2-aminoindane (1.49 g) and the mixture was stirred under nitrogen
overnight. The reaction mixture was filtered, the white solid collected was washed with a
little ethanol and the filtrate was evaporated to give a brown oil. Ethyl acetate was added
to the oil and the resultant precipitate was collected by filtration and was washed with a
little ethyl acetate. The filtrate was washed with hydrochloric acid (HCI) (2.5 M) and then

20 brine. The resultant ethyl acetate phase was dried, filtered and evaporated to an oil. The

.oil was purified by chromatography, eluting with isohexane : acetone (4:1) to give a solid

which was triturated with hot ethyl acetate : isohexane (3:1) to give the subtitle compound
(0.50 g).
Melting point: 158-160°C

25 MS (APCI +ve) 3.24 (M+H)"



25 nmethylethyl)-1H pyrrol o[ 3, 4-d] pyri m di ne-2, 4( 3H, 6H) - di one

6- (2, 3-D hydro- 1Hinden-2-yl)-5-[(3-hydroxypropyl)thio]-3-nethyl- 1 -(1 -
met hyl et byl H-pyrrol o] 3, 4-dl pyri m di ne-2, 4(3H, 6H) - di on 0 was

di ssol ve \5}9%,233 met hanol (40 m). Water (10 m) and po%@&d’%@gﬂ

per oxynonosul phate (commercially sold under the trade mark " OXONE")
(185 ng) were added and the solution wag stirred for 15 30 m nutes. The
reaction mxture was diluted with water and then extracted with ethyl

acet ate thrice. The extracts were conbi ned, washed with brine, then
dried, fy)lst@Iegiadoe 1 pRindieh et -s5-(3- hvdroxvprop\()@tiﬁgf 28diyl-1-(1-
PCT/ SE97 0215/ ] ) 25

was evamgthyle - PVER @i t h i sohexane, then
-1

tall ' j t t th
{ .eﬂéscﬁnp'oﬁﬁﬁz thyggo- 18- ) x}&%.né ; e“wéeihﬁg?féw‘r’rr%s o O e
+ve) 4303, éwbj)r{rﬂlﬁrrie-z 4@H$I¢beiré (1@5/&3@)@6& sH@r[rlll &m%%)(l&h!yl d), 1.73 (2H
quin), 3,19 (3H_s), 3.26-3.56 (8H_ m, t), 4.71 (1H,
sept ¥, Glmhldmmmypmpm tomelzezhlvsgﬁlqnm (J.riyled. ﬁsm (1 358)2557) (362 iEEgaNnpl e 9

6(23D| rox sul pho t hyl -1-(1-
10" et RTL RO rNy B RSB ek ot s o 1)
The CO”I’,QHT&% @i’isoF?@W ddin cénér&dl?ofaahxﬂ gy &&daﬂé@mgwysle)m Bieldofr
hydr oxypr opyl ) sul phinyl]-3-neth -(1 hyl e
1H- pyr r shlofid anddhe yesithingisplation was stz‘zfr&ﬁ(f:er-ﬂﬁmnldescncne7f(°mndgl)¢n thesodlingsol ved
i n dich onet hane ( 15 | 3- or.o xyhenzoic acid (57-85% (50
ng) was L%féd"é"ﬁ remped; 21‘516§¥318Ho%w>§§ Effrécqléééa furﬁ‘ f MHRWes gngrtherssodiuimit es t hen
vat 6 apabeRit AuBSRY WY bt Tht #achB miBLR VAASHABEHHRE with ether.
The organic phases were combined and washed twice with brine before being dried,
filtered and evaporated. The resultant oil was purified by column chromatography (eluant,
isohexane : ethyl acetate 7:2).
The product was dissolved in acetonitrile (10 ml) and hydrofluoric acid (40%, 6
1s  drops) was added. The solution was stirred at ambient temperature for 30 minutes then
sodium bicarbonate (aqueous) was added. Ether-ethyl acetate mixture (ca 1:1) was added
to the reaction mixture and the phases were separated. The aqueous phase was extracted
twice with ether-ethyl acetate mixtures. T he organic phases were combined and washed
twice with brine before being dried, filtered and concentrated. Crystallisation from ether-
20  cyclohexane gave the subtitle compound (141 mg).

Melting point: 123-125°C
MS (APCI +ve) 414 (M+H)"

¢) 6-(2.3-Dihvdro-1H-inden-2-yl)-5-[ (3-hydroxypropvl)sulphinyl]-3-methvl-1-(1-
25 methylethvl)-1H-pvrrolof3.4-d]pyrimidine-2.4(3H.6H)-dione '
6-(2,3-Dihydro-1H-inden-2-yl)-5-[(3-hydroxypropyl)thio}-3-methyl-1-(1-
methylethyl)-1H-pyrrolo[3,4-d]pyrimidine-2,4(3H,6H)-dione (100 mg) was dissolved in

methanol (40 ml). Water (10 ml) and potassium peroxymonosulphate (commercially sold
under the trade mark “OXONE") (185 mg) were added and the solution was stirred for 15
30  minutes. The reaction mixture was diluted with water and then extracted with ethyl acetate

thrice. The extracts were combined, washed with brine, then dried, filtered and the solvent



m xture
organi'c
dried,

fromis
Mel ting
(DVBO d
(6H m
PCT/ SE9
Exanpl e

was stirred for 5 mnutes. The phases were separated and t
‘YQ,hase was washed wi th sodi um bi car bonat e (aqueou%g?, t
fVO9828Wland evaporated. The resul tant foam wWBSTEECGY)
ohexane-ethyl acetate-ether to give the title 20 conpound

he
hen

¥Wallised

(15 ng).

point: 171-172C M5 (APCI +¥®) 446 (MtH)[err] [err]H NMR

6) [err] 1.34 (6H, d), 1.73-1.83 (2H, m), 3.22 (3H s), 3.3
, 3.77-3.83 (2H, m), 4.66 (1H, t), 4.64-4.72 (1H m,

9-3.50
6.24 (1H,

Fvad2viapodated AFhe rgsultadboil wab4rithidtbd with isohexane, then rec@aflftR %91126

7/ 02157 ) , . .
ejlyyl acetate - isohexane mixtures to give the title compound (15 mg).

5-T(3- I—ngﬁﬁ%lpéigpﬁa_sl%wfui nyl]-3-nethyl -1-(1-met hyl et hyl )-6-(1-nap
- me 0

[err]

5-[ (13- Hydr ox

-1Hpyrrol o[ 3, 4-d] pyri m di ne-2, 4( 3H, 6H) - di one
MS (APCI +ve)d30 (M+H)* The title conpound was prepared from
thio (1 -nethylethyl)-6-(

ht hal enyl

ropyl) -3-nmethyl - 1-
- hapht HEIMIGEBNG 155 (GHHDpy73 VB[ Biia. 311 BGPHND i A63B6ABBLIBH) - di one

(J. Med

Exanpl e

10

15

25

Example 9
6-(2,3-Dihvdro-1H-inden-2-v1)-5-[(3-hydroxypropylsulphonvl}-3-methy}-1-(1-

methvlethyD-1H-pvrrolol3.4-dlpvrimidine-2.4(3H .6 H)-dione
OH

Y

A

The compound of Example 8, 6-(2,3-Dihydro-1H-inden-2-yl)-5-[(3-

hydroxypropyl)sulphinyl]-3-methyl-1-(1-methylethyl)- IH-pyrrolo[3,4-d]pyrimidine-
2,4(3H,6H)-dione (80 mg), was dissolved in dichloromethane (5 ml) and
3-chloroperoxybenzoic acid (57-85%) (50 mg) was added. The reaction mixture was
stirred for 75 minutes then water and sodium metabisulphite (45 mg) were added and the
mixture was stirred for 5 minutes. The phases were separated and the organic phase was
washed with sodium bicarbonate (aqueous), then dried, filtered and evaporated. The
resultant foam was recrystallised from ischexane-ethyl acetate-ether to give the title
compound (15 mg).

Melting point: 171-172°C

MS (APCI +ve) 446 (M+H)"

'H NMR (DMSO d6) 5 1.34 (6H, d), 1.73-1.83 (2H, m), 3.22 (3H, s), 3.39-3.50 (6H, m),
3.77-3.83 (2H, m), 4.66 (1H, t), 4.64-4.72 (1H, m), 6.24 (1H, quin), 7.22-7.32 (4H, m),
7.54 (1H, s)

-4869?(@5?, 0, 499011 3850 20002 151 A, BRNS , BDURIQVS 49, 4hg et hod of



above. Melting point: 184-185C 10 M5 (APCl +ve) (MrH)[err]
[err]HNWR (CDCl [err]) [err] 1.35 (3H, d), 1.37 (3H, d), 1.97-2.07 (2H, m,
2. 60 (1Hyow3/28301 3.24-3.51 (2H, m, 3.72-3.86 (2H, M pc4v97/6214P (1H,

m, 6.23 (2H, s), 6.48 (1H, s), 7.00 (1H, d), 7.44 (1H, t), 7.53-7.62
(2H, m, 7.86-7.94 (2H, m, 7.99-8.02 (1H m 15 Exanple 11

4-[(2, 3, 4, 6- Tet r ahydr o- 3- et hyl - 1- (2- nBfhyl propyl ) - 6- ( 1- napht hal enyl et hyl )
-2,4 di oxo-1H pyrrol o[ 3, 4-d] pyri m di n-5-yl )t hi ol but anam de

[err] The conpound of Exanple 5,

4-[ (2, 3Exampledifr ahydr o- 3-nmethyl - 1 -(2-methyl propyl)- 20

6- (1 naphial Gyl B! loh el Qx0r it Rl Sl s th B i 51 ) i 0] but

PCT/ SE9rehdD5iH -pyrrolo[3.4-dlpyrimidine-2.4(3H,6 H)-dione _ 27
(100 ng), was dissolved 1 n tetrahydrofuran m ) and the solution was

cooled in ice. Triet hyliﬁﬁne (30 [err]l) was added foll owed by ethyl

chloroformate (21 [err]l); theNice bath was

o) 5O
\N _
A N
~
Y
5 The title compound was prepared from 5-[(3-Hydroxypropylthio]-3-methyl-1-
(1-methylethyl)-6-(1-naphthalenylmethyl)- 1 H-pyrrolo[3,4-d)pyrimidine-2,4(3H,6 H)-dione
(J. Med. Chem., 1995, 38, 2557) in 2 manner analogous to the method of Example 8 (¢)
above.
Melting point: 184-185°C
10 MS (APCI +ve) (M+H)*
'H NMR (CDCl3) & 1.35 (3H, d), 1.37 (3H, d), 1.97-2.07 (2H, m), 2.60 (1H, v,

3.24-3.51 (2H, m), 3.72-3.86 (2H, m), 4.68-4.70 (1H, m), 6.23 (2H, s), 6.48 (1H, s),
7.00 (1H, d), 7.44 (1H, 1), 7.53-7.62 (2H, m), 7.86-7.94 (2H, m), 7.99-8.02 (1H, m)

15 Example 11
4-[(2.3.4.6-Tetrahvdro-3-methyl-1-(2-methvlpropyl)-6-(1-naphthalenvimethyl)-2.4-

dioxo-1H-pvrrolo[3.4-dlpyrimidin-3-yDthiolbutanamide
0

i
s
~N =
A N
—
Y

The compound of Example 5, 4-[(2,3,4,6-tetrahydro-3-methyl-1-(2-methylpropyl)-

20  6-(1-naphthalenylmethyl)-2,4-dioxo-1H-pyrrolo[3,4-d}pyrimidin-5-yl)thio]butanoic acid



renmoved and the solution was allowed to stir for 15 mnutes and was then
cooled in ice agai n. Aqueous ammonia (0.88 specific gravity, 1 nl)
was addeWORE8Ite nixture was 5 stirred for 3 days. ThecwisEdyuesmas
poured onto water and extracted thrice with di chl or onet hane. The
organi c extracts were conbi ned, washed sith brine, dried, filtered

and evaporated to give an oil which was purified by chromatography, eluting
first with et hyl acetate: isohexane: acetic acid (75:25:1) and then

\(M71(:)hm§§ %Ofgg)e%%éﬁxtsso%gd1gﬁﬁﬁ%y§r€£uri%ﬁ éllbrﬁné t%d solutlo%;\)éz? ! h% tl'g%:‘!vg)e Z(;gp ound

M+H) [ eTfigth 3 it DR €S !
Qi | Crktylamine (ORIY 43 AR (FoRtcc dlyl k§’°”f°§*.“3§'("?§ﬂ?' 8 ice pafivasTh)
3.56 (2rmatpd agd 8@ splkion ay allew@bto(sBiFforsl)s, miﬁu&sa(xdw,as tep cooled in ic6. 39 ( 1H,

S) , 6.8} ag(‘ \?e.)émigmﬁnoon al(|(_)| 88dsg):dlf1c grav1t§/ IH ml)n\?aas added and1 he m1xture7wgsl (2H-m
5 ( 25 3, dirfedTo# 3 aipsd e InikBEOWhs dodred Hi&bhwt&ra%ehék&a&ec{ thziBaRfhhal enyl met hyl) -

2, 4- di oxo- 1H-pyrrol or[ 3, 4-d] pyri m di n-5-vl ) pent-3-enoic acid
[err] dxchloromezhpnea) e organic extracts were combined, washed with brine, dried, filtered

>- | odo- gldmtahdd'fated tégw?%hldéﬂ?n (gp Xl gepunfge]d by %%gger%hy’ ut%lg)flrs:}tkvtfyr rolo-

[3, 4-d] pyrii Ay

3- Met hydthyll- a(:é’taﬁetxmhbm&p)‘ibéuc&c(cﬂﬁﬂmhﬁ) had e et &y DacdiakeP ek £
[ 3, 4- d]é)gl’l m di_ne-2, 4(3H, 6H)-dione ((J. Med. Chem’, 1995, 38, 2557 500 np)

was %@w@& tiq‘?CPB‘IPP&YFﬁ/GPdﬁ&PF an (15 m) and cooled to -78C. A

sol uti Sc dii sopropylanmde (2 eq) in tetrahydrofuran (5 m)
vvas%tad ceiﬁ%ﬁggvh\nrpsfe@vmdt%h stirring at - 78C. lodine (350 ng) was added

and t heMBgA®UI eReYAtMHMas al |l owed to stir at -78C for
'H NMR (CDCI3) § 0.94 (6H, d), 1.86 (2H, quin), 2.12-2.16 (lH, m), 2.45 (2H, 1),
2.90 (2H, v), 3.41 (3H, 1), 3.56 (2H, d), 5.30 (1H, br), 5.86 (2H, s), 6.08 (1H, br),
6.39 (1H, 5), 6.81 (1H, d), 7.40 (1H, dd), 7.58 (2H, m), 7.84 (1H, d), 7.91 (2H, m)

15

Example 12
5-(2.3.4.6-Tetrahydro-3-methvl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-2.4-

dioxo-1H-pyrrolo[3.4-d]pyrimidin-S-yl)pent-3-enoic acid
CO,H

aoles

20  a) 5-lodo-3-methyl-1-(2-methvlpropyl)-6-(1-naphthalenvimethvl)-1H-pvrrolo-
[3.4-dlpyrimidine-2.4(3H.6H)-dione

3-Methyl- 1;(2-mcthy1propyl)—6-( 1-naphthalenylmethyl)- IH-pyrrolo-
(3.4-d)pyrimidine-2,4(3H,6H)-dione ((J. Med. Chem., 1995, 38, 2557; 500 mg) was
dissolved in tetrahydrofuran (15 ml) and cooled to -78°C. A solution of lithium
25 diisopropylamide (2 eq) in tetrahydrofuran (5 ml) was added dropwise with stirring at -

78°C. Iodine (350 mg) was added and the reaction mixture was allowed to stir at -78°C for
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1 hour wwdsmasoit hen allowed to warmto room tenperature. pCHEEMOLII € was

t hen poured into saturated anmoni um chl oride solution and extracted
twce with ethyl acetate. The conhi ned organi c phases were washed

Wi th sodi um t hi osul phate solution, and with brine, before being dried
and evaporated. The resultant foam was chronmat ographed using 5 isohexane:
di et hyl, t [ fro i et hyl

et her/i soﬁe%gﬁyats?e& 2{\?lc‘a)gjte ?0 @&%’Qmo\gmclgg )é\%n ggﬂ‘%& %}rle “?ag‘iirre&ﬁ %egl d (350

mg).  into sativizkd anmqmmmthloﬂxd@sold&imd]e@tracted tw:cévﬁxtb lacchﬁé T8 (M +
2.09 (m 1 3.41

(%, 51 compings g ppaies b Yo ngéﬁl]‘égs‘glg@gsq%on’ wbshaTher) 7 42

(dd, 1Heforé befg(diled b Bted! - ﬂér(emlt 3o h
Trans- 56(02r 3, 4g6 Tetraﬁ\{/ ro- 3- met hyl - f ZaIr?evgasc born?éﬁrgphgdﬁmg

naphft haB@whnvetdm;thyl—fzhﬂt-(uﬁbmmH foany whmp@vadfd:]rwzlhmdcfrmn Biettly} pent - 3- enoi c

S ot redhesfis e B E RS SRR §Sadintras Tpalp b RRYi (05mal 311 61y - di one

(100 nMopMeltitk @gﬁtemgl.p;za@l d (0.042 m), pall adl um acetate (5 ng) and
tri(o-tolyl %phosphl ne (13 ng) were dissolved in triethylamne (1 nl) and

acet oni MBi(A&CT Bved 4884vti-Hitat ed to 95C in a seal ed pressure tube for 3

hours. e Lon 1 re owed to cool to roomtenperature

ang \/vasg]]ﬁgﬁ1 @é’é} 5083 (Eloéﬁ)ég\g (’é‘% 4 ‘}19(§1 He 3 AR SR HIS 63 ks Qﬁﬁ[n;gr apﬁed
[ t 0 | (160

UST 0 Wls, AELIAsKaC Pl %'4@(9@ HE 2881CoRE LB Podleyf0 an ol | (160 ).

Recrys sat?”on fromdieth ane gav title conpound as

a pale brown solid (48 ny). Melting point: 176-180C V5 ( APCI
tve) 483 Mt APC] err]H NVR (CDCl [err])
[err] O. £ 3H), 3.56 (d, 2H),
25 3. . ic aqg62 (dt, [J=
15Hz, ) ; S, . 6. , N 55 (m

2H), 7. 80- 7598d¢-dymahyl-1-(2-methylpropyliA6r(d@iapi8Baenylmethyl)- 1H-pyrrolo-
PCT{ssE%Z,Q%&ySJHudme—Z 4(3H,6H)-dione (100 mg), 4-pentenoic acid (0.042 ml), palladium

acetate (5 mg) and tri(o-tolyl)phosphine (13 mg) were dissolved in triethylamine (1 m!) and
acetonitrile (5 ml) and heated to 95°C in a sealed pressure tube for 3 Hours. The reaction
mixture was allowed to cool to room temperature and was then evaporated to leave a
residue which was chromatographed using ethyl acetate containing 1% acetic acid to give
20 anoil (160 mg). Recrystallisation from diethyl ether/isohexane gave the title compound as
a pale brown solid (48 mg).
Melting point: 176-180°C -
MS (APCI +ve) 460 (M+H)* (APCI -ve) 458 (M-HY’
'H NMR (CDCl3) & 0.89 (d, 6H), 2.14 (m, 1H), 2.98 (d, 2H), 3.40 (s, 3H), 3.56 (d, 2H),
25 3.82(d, 2H), 5.50 (dt, [J= 15Hz, 6Hz]1H), 5.57 (s, 2H), 5.65 (dt, (J= 15Hz, 7Hz] 1H),
6.17 (s, 1H), 6.69 (d, 1H), 7.39 (m, 1H), 7.55 (m, 2H), 7.80-7.93 (m, 3H)



Exanpl e 13
5 (5 Wd“pfig%st 1-vnvl)-3-met hyl - 1- (2- net hyl propyl ) - 6- (1- napht hal enyl et hy

Hol o 3, 4- d] pyri m di ne- 2, 4( 3H, 6H) - di one PCT/SE97/02157
[err] 5-10do-3-nmethyl- 1 -(2-nethylpropyl)-6-( 1
- napht hal enyl rret hyl)- 1 H pyrrol o- $8B, 4-d] pyri m di ne- 2, 4(3H, 6H) - di one
(100 ng), 4-pentyn-1-ol (0.080 m), bis- tri phenyl phosphi nepal | adi um
(I'1) chloride (3 ng) and copper (1) iodide (1 ng) were di ssolved in
triethylpgnmged n) and acetonitrile (1 m) and heated to 90[err]Cin a
seal ed pressure tube for 3 hours The reactr on m xture was allowed to
cool to Z(oHye e -methyl-h{2-methklpsop, ; Alenwimethvlesi due
whi ch rec I v, te. The resul tant brown solid
was chwal% €'r°¥° a 1&&,8*5' é 2 ;’gcet ate to give a white solid

®d give the title conpound (45 ng).
(APCI +ve) 444 (MtH)[err] [err]H
1.82 (m 2H), 2.08 (m 1H), 2.36 (t,

, 3.50 (d, 2H), 3.77 (g, 2H), 5.67 (s,
7.47 (dd, 1H), 7.55 (m 2H), 7.86-7.94

whi ch was trrturated with ethyl aceta
Melting point: 176-177[err]&
NVR (CDCl[err]) [err]
1H), 2.65 (t, 2H),

2H), 6.10 (s, 1H), 7.08

m 3 WO 98/
PCT/ SE97/ 02157 Ky(
Exanpl e 14 5- (5- Hydr oxypent yl - vl -

-(2-net hyl propyl ) - 6- (1- napht hal enyl met hyl ) - 1H
5 5-Iodo-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)- LH-pyrrolo-

[3,4-dlpyrimidine-2,4(3H,6H)-dione (100 mg), 4-pentyn-1-ol (0.080 ml), bis-
triphenylphosphinepalladium (IT) chloride (3 mg) and copper (I) iodide (1 mg) were

30

dissolved in triethylamine (3 mi) and acetonitrile (1 ml) and heated to 90°C in a sealed
pressure tube for 3 hours. The reaction mixture was allowed to cool to room temperature
10 and was then evaporated to leave a residue which was recrystallised from ethyl acetate.
The resultant brown selid was chromatographed, eluting with ethyl acetate to give a white
solid which was triturated with ethyl acetate to give the title compound (45 mg).
Melting point: 176-177°C
MS (APCI +ve) 444 (M+H)"
s '"HNMR (CDCls) & 0.84 (d, 6H), 1.82 (m, 2H), 2.08 (m, 1H), 2.36 (t, LH), 2.65 (t, 2H),
3.40 (s, 3H), 3.50 (d, 2H), 3.77 (q, 2H), 5.67 (s, 2H), 6.10 (s, 1H), 7.08 (d, 1H),
7.47 (dd, 1H), 7.55 (m, 2H), 7.86-7.94 (m, 3H)



pyrrolo[34d]pyr|md|ne24(3H 6H) - di one [err]
The conpound of Exanple 13, 5-(5-hydroxypent- 1-ynyl)-3-nmethyl- 1-

(2 met hydwiorsspyiox - 6- ( 1 -naphthal enyl met hyl ) - PCT/SES7/02157
1H pyrrol o[ 3, 4-d] pyri m di ne- 2, 4( 3H, 6H) - dione (75 ng) was suspended in
ethanol (50 m). A suspension of 10% pahladi um on carbon (7 ng) in

et'hanol (3 m) was added and the m xturé was hydrogenated. Wen
hydr ogen upt ake ceased, the reaction mxture was filtered and the sol vent

was re ed b ;10 rotary evaporation. The crude product was purified by
chr orra?%@ﬁ-ﬁ%—vn silica eluting with ethyl acet ate i sohexane (3:1)

to give 5-hr'§Htqu, exane
(MeH) [err ; err]) [err]
0.90 (6HayTaplo[Hd-

N
B M, 301(2H t), 3.41 (3H,
s), 3.55-3.58 (4H, m) 364(1H (2H, s), 6.70 (IH d), 7.39 (1H,
t), 15 7.56-7.60 (2H m, J.85-7.

t),

(3H, m WD 98/ 28301
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Exampl e 15 ~
5- (4- Hydr oxybut - 1- ynyl ) - 3f net - met hyI pr opyI ) - 6- (1- napht haI enyl et hyl
)-1H pyrrol o 3, 40d] -
[err]

5 The compound of Example 13, 5-(5-hydroxypent- 1-ynyl)-3-methyl-1-

(2-methylpropyl)-6-(1-naphthalenyimethyl)- lH;pyrrolo[3,4—d]pyrimidinc-2,4(3H L6H)-
dione (75 mg) was suspended in ethanol (50 ml). A suspension of 10% palladium on
carbon (7 mg) in ethanol (3 ml) was added and the mixture was hydrogenated. When
hydrogen uptake ceased, the reaction mixture was filtered and the solvent was removed by
to  rotary evaporation. The crude product was purified by chromatography on silica eluting
with ethyl acetate : isohexane (3:1) to give the title compound (29 mg) as an oil.
MS (APCI +ve) 448 (M+H)"; (APCI -ve) 446 (M-H)
'H NMR (CDCls) § 0.90 (6H, d), 1.3-1.65 (6H, m), 2.17 (1H, m), 3.01 (2H, 1),
3.41 (3H, s), 3.55-3.58 (4H, m), 3.64 (1H, t), 5.57 (2H, s), 6.70 (1H, d), 7.39 (1H, 1),
15 7.56-7.60 (2H, m), 7.85-7.95 (3H, m)



5 The title conpound was prepared from

5-10do- 3-net hyl - 1- (2- et hyl propyl ) -6-(1-

napht hal YR8 My1 ) - 11 pyrrol o 3, 4- d] pyri ni di ne- 2, 4( 3H, 6HPCHISBAEO2457d
3-butyn-1-0l in a manner anal ogous to the nethod of Exanple 13 above.
Melting point: 170-171C M5 (APCI 4ye) 430 (MrH)[err] 10 [err]H NMR
(CDCl[err]) [err] 0.84 (d, 6H), 2.09 (m 1H), 2.74 (t, 2H), 3.40 (s, 3H),
3.50 (d, 2H), 3.88 (m 3H), 5.68 (s, 2H), 6.08 (s, 1H, 7.10 (d, 1H),
7.46 (t,pylddple {555 (M 2H), 7.87-7.94 (m 3H) Exanpl e 16 15
5- (4- Hyd'r‘GTS%U‘WI ) -3-met hvl - 1- (2- et hyl propyl ) - 6- (1- napht hal enyl net hyl ) - 1H
pyr r ol o[B(44He@romybot-A; vme D73 -teBiy 1 dH2-wethyépropyl)-6-(1-naphthalenylmethyl)-1H-

[err] o eae . conpound was prepared fromthe conpound
of Examﬂl’é@@,@ﬂl’l’—‘%@%ig@ﬁ sdione) " vyl - 3-methyl - 1

-(2-nmethyl propyl )-6-( 1 -naphthal enyl petihyl )- 1H 20

pyrrol o[ 3, 4-d] pyri m di ne-2,4( 6 I one, in a manner anal ogous to the

nmet hod of Exanpl e 14
SN
J\ N
o

5 The title compound was prepared from 5-iodo-3-methyl- 1-(2-methylpropyl)-6-(1-
naphthalenylmethyl)- 1H-pyrrolo[3,4-d]pyrimidine-2,4(3H,6 H)-dione and 3-butyn-1-ol in a
manner analogous to the method of Example 13 above.

Melting point: 170-171°C |
MS (APCI +ve) 430 (M+H)"

10 'HNMR (CDCl3) § 0.84 (d, 6H), 2.09 (m, 1H), 2.74 (t, 2H), 3.40 (s, 3H), 3.50 (d, 2H),
3.88 (m, 3H), 5.68 (s, 2H), 6.08 (s, 1H), 7.10 (d, 1H), 7.46 (1, 1H), 7.55 (m, 2H),
7.87-7.94 (m, 3H)

Example 16
15 5-(4-Hydroxvbutyl)-3-methyl-1-(2-methvlpropvl)-6-(1-naphthalenyimethvl)-1H-

pyrrolo[3,4-dipvrimidine-2,4(3H.6H)-dione
OH

o

SN

e
OJ\ <~/

offes

The title compound was prepared from the compound of Example 15,
5-(4-hydroxybut- 1-ynyl)-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethy!)- H-
0 pyrolo[3,4-d)pyrimidine-2,4(3H,6H)-dione, in 2 manner analogous to the method of

Example 14 above.
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M5 (APCl wows)283034 (MtH)[err]; (APCI -ve) 432 (MH) PEFERITIRIR
(cC[err]) [err] 0.88 (6H, d), 1.56-1.72 (4H, m, 2.18 (1H, m, 2.3 (1H,
br), 3.01 (2H, t), 3.41 (3H, s), % 57 (2H d), 3.65-3.70 (2H, m,
5.58 (2H, s), 6.69 (1H, d), 7.41 ( ﬁ 7.56-7.62 (2H, m, 7.84 (1H,

d), 788795(2H m 5 Exanpl e 17

S ot A B AR P AT Y 4

F" (r))r(f 1HpyiR| @béia‘} 5.8 6T 51 Yh kPRI 18CHS, 2.3 (1H, br),
5 ( 2, 3, 43.61 T, rt)al‘.‘vytir(GHBs)rrBBﬁyﬂH;Ld)( 2668 Ty(2BY, eny$.58 @K, &, regshtibplagny | met hvl ) -

The sub- Yf”? @éb%u%ézgéa}g[ 3&21(2 r%ﬂ?&%ﬂ 55891'2 pgnt-4-ynoic acid

5-i odp- 3-net hyl - 1- (2- net hyl propyl ) - 6- (1 -napht hal enyl nmet hyl ) -
1H pyrrol o[ 3 , 4-d] pyri m di ne-2, 4(3H, 6H) - di one, and 4-pentynoic acid in
t he presEm;eg_g_ﬂ_bl strl met hyI si | yltrifluoroacetam de in a manner anal ogous
to the 1 : . af ve. 4158 (MeH) [err],
(APCI - 2 2 FEe 1 ; S eIV 88 (d, 6H)
2. 07 (md.w)w xf&o&) 4 imi 3H), 3.48 (d, 2H),
5. 65 . . (dd 1H), 7.53 (m 2H),
7. 88- 7 94 (m 3H)
PCT/ SE97/ 02157 33

N

10 a)5-(2,3.4.6-Tetrahvdro-3-methyl-1-(2-methvlpropyl)-6-(1-naphthalenvimethyl)-2.4-

dioxo-1H-pyrrolo[3.4-d]pyrimidin-5-yDpent-4-ynoic acid

The sub-title compound was prepared from S-iodo-3-methyl-1-(2-methylpropy!)-6-
(1-naphthalenylmethyl)- 1H-pyrrolo(3,4-dlpyrimidine-2,4(3H,6 H)-dione, and 4-pentynoic
acid in the presence of bistrimethylsilyltrifluoroacetamide in a manner analogous to the

15 method of Example 13 above.
MS (APCI +ve) 458 (M+H)", (APCI -ve) 456 (M-H)
'H NMR (CDCl3) 8 0.85 (d, 6H), 2.07 (m, 1H), 2.61 (m, 2H), 2.80 (t, 2H), 3.39 (s, 3H),
3.48 (d, 2H), 5.65 (s, 2H), 6.09 (s, 1H), 7.11 (d, 1H), 7.44 (dd, 1H), 7.53 (m, 2H),
7.88-7.94 (m, 3H)



b)

5-(2, 3, 4, 6-tetrahvdro- 3-net hvl - 1- (2- et hyl propyl ) - 6- (1- napht hal enyl net hyl ) -
2, 4- WO 9§28303- 1H- pyrrol o] 3, 4-d] pyri mi di n-5-yl ) pent anoi BCHEE/02157

The title conmpound was prepared from5-(2, 3, 4, 6-tetrahydro-3-nethyl-1-(2-
met hyl propyl ) -6- (1 -napht hal enyl et hyl ) 33, 4- di oxo-

1H pyrrol o[ 3,4-d] pyrimdin-5-yl)- 5 pent-4-ynoic acid in a manner

anal ogous to the nethod of Exanple 14:above. Mel ting point: 146-147C

M5 (APCl pyy.e; 34@9te&MHﬁhro-GAﬁ’§hvk— : Mﬂ;%‘ [erZIr—i%)
3.40 (s.d 6.69 (d, 1H). 7.38

t, 1 T 5é 7 X ’ 18
21-[(2,H) 0. 756 %ﬁ%“ é@mvfah'*)vprcp%“?i‘f ?ﬁ%@?&ﬁ{?ﬂ%ﬁxmﬁg&%ﬂﬁéeeny| et hyl -
[2, 4- | megﬂwqyg@pylj-smyxnapﬂu)@ﬂa;ﬁmét}xpwz A ibixB- 13-y BB - Pl aRedh 5Ly - €

err
5- [ (35 { M4 ria9in 3sibina Bagnes apAogous e e methed plyfExampleo 14ehaygl propyl ) - 6- ( 1-

ht hal | et hy) ) el | o[ 3, 4-d d 2,4(3H, 6H) - di
gal[o(3 ﬁy@““ﬁ%"o’%y? -Eiﬁié”g (r)n[et hy! - ]pyEIZmrrelt R; prO}(:)yI) H)( one
1- napht h@jse(mplctrq_tvgy&éfr(M+H) éAjbtlf p&g ) g@:ﬁ)él d] pyri m di ne-2, 4(3H,6H) - di one
(J. Med. Chem, 1995, (260 ngy), nethanesul phonyl chl ori de

(54 [errH chcmeiséﬁmaanm 67d), zge(rpeﬂrl] 2)16v(er, & Hli Z3%0{ty23), B102 (t, 2H),

m xtur e 480G 0. 558 B EKse Go i AHCA R Kb (B 88 G extr actod

tw cgy Wit hkz.etehhn, epgiA8R7.94hS, 3H)

Example 18
4-[(2.3.4,6-Tetrahvdro-3-methyl-1-(2-methyvlpropyl)-6-( 1-naphthalenvimethyl)-2.4-

dioxo-1H-pyrrolof3.4-d]pvrimidin-5-vl)thiolbutanenitrile

N
W
0 S
~N =
A N O
o

a) 5-[(3-{ Methanesuiphonvlogz}propvl)thio]—3-methvl-1-(2-methvlpropvl)-6-j 1--
naphthalenylmethvl)-1H-pvrrolo[3.4-d]pyrimidine-2.4(3H.6H)-dione |

15

5-[(3-Hydroxypropyl}thio}-3-methyl-1-(2-methylpropyl}-6-(1-naphthalenylmethyl)-
-1H-pyrrolo{3,4-d]pyrimidine-2,4(3H,6H)-dione (J. Med. Chem., 1995, 38, 2557)
20 (260 mg), methanesulphony! chloride (54 ul) and triethylamine (97 pl) were dissolved in
dichloromethane (15 ml) and the mixture was stirred overnight. The reaction mixture was

poured onto sodium bicarbonate (aqueous) and extracted twice with ethyl acetate. The
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extract sywpsghgs@nbi ned, dried, filtered and evaporated topgiXpofidigssSubtitle
conpound as a gum (391 ng). M5 (+ve APCI) (MtH)[err] 530 5

b)

4-1(2, 3, 4, 6- Tetrahvdr o- 3- net hvl - 1- ( 2- metz'ﬁyl propyl) - 6-(1- napht hal enyl net hyl)
-2, 4- di oxo- 1H pyrrol of 3, 4-d] pyri m' di n-5-yl)thio] butanenitrile

5- [(3 { N%thanesulph yl.oxy pr.opyl ) -methyl - 1 -(2-nmethyl propyl)-6-(
1- REFAFE4EE FOT ﬂmedmlt% Mﬁ] 6‘[3902“3(9[] tBﬂMerﬁl?jM’éﬂQ CAmBNIEHS 2di one
(391 ny) gms(g, )dl ssol ved in dinethyformam de (15 m) and sodi um cyani de
(254 ny) “wa rd)gd The 10 m xture was soni cated for 4hours and then

pour ed oMSb(J:szeohRﬂﬁ) BvieE)biatat e (aqueous). The m xture was extracted
thrice wth ethyl acetate, the extracts were conbi ned, washed tw ce

with water and once with brine, then dried, filtered and evaporated. The

resul tan, @ngzgy\@, 18- Tetrahvabé.@rm&mgr.ggbsﬁethﬂb%é‘nga.g nBp RN VR &h o) 9.4-

i sohexane’ T4: urat e cyclonex h'yT—:;'CéTate to
gi ve t hedioxpild!-pyr anenitrite nt: 127-128[err]C WS
+ve APC 9 (6H, d),
1786 (2H quih w@w@};wf@%wwxwww Canetiyy - elngoph by () 57
(3H, s), n@hﬁﬁxe(nahhemiyl)-m,@&roubm Apyrifiddie-1 40‘.’4H @%dl@ngﬁgﬁ Jalrg) ﬁb)s 7.37

(1H t), 7.63 (2H m, SlH d)., 91-7 2
WO 98/ 2 gg@@lved in d:methyf'ormamxde (15 ml) and sodlum cyanide (254 mg) was added The

PCT/ $F97%8§&r§lvas sonicated for 4hours and then poured onto sodium bicarbonate (aqueous). leuge

5- [ ( 3- { 1idixberte rvees @k traeted thpcopith etiyil atetde,thd dnttacth-weze omhbiyitdirvaRiéd twicd 1- napht
hal enyl -

with water and once with brine, then dried, filtered and evaporated. The resultant oil was
chromatographed, eluting with ethyl acetate : isohexane (4:5) and then triturated with
cyclohexane-ethyl acetate to give the title compound (95 mg).

15 Melting point: 127-128°C

MS (+ve APCI) (M+H)" 461

'H MNR (CDCls) 8 0.89 (6H, d), 1.86 (2H, quin), 2.07-2.19 (1H, m), 2.48 (2H, 1),

3.02 (2H, v), 3.42 (3H, s), 3.57 (2H, d), 5.85 (2H, s), 6.42 (1H, s), 6.77 (1H, d),

7.37(1H, t), 7.56-7.63 (2H, m), 7.85 (1H, d), 7.91-7.95 (2H, m)

20



met hyl ) - 1H pyrrol o[ 3, 4- d] pyri m di ne-2, 4(3H, 6H) - di one

[err] The corrpound of Exanpl e 18,

4-1(2, 3m4)£sﬁsgmrahydro 3- et hyl - 1- (2- met hyl propyl ) - rCarsEd7/02157
- napht hal enyl net hyl ) - 2, 4- di oxo-
1H pyrrol o[ 3, 4-d] pyri m di n-5-yl)thio] butanenitrile (98 ng) was

dissolved in toluene (20 m) and tri met3i§ylti n azide (100 ng) was added. The
sol uti on was heated under reflux for 110 hours, then the sol vent was

evapor at ed and the resi due was chronmat ographed, eluting with ethanol:
dichlorEﬁMbﬂﬁ?(l 19), to give the 10 title conpound (30 ng). S
(+ve AP ) P4 . farr] ey 86 H d),
1.79 (28 : 90 -6 ol 9)323
(3H, eﬂna 1 3.5, rrﬁidnes 7.19 (1H, s), 7.38
(1H, t), 7.57-7.66 (2H, m, 7,85 (1H, d), 7.99 (1H, d), 8.17 (1H, d) 15
WO 98/ 28301 et \flv
PCT/ SEQ7/ 02157 —N 36
o) S
P,
—
“CT
5 The compound of Example 18, 4—[(2,3,4,6-tetrahydro—3-methyl-1-(2-methylpropyl)-

6-(1-naphtﬁalenyhncthyl)-Z,4-dioxo—1H—pyrrolo[3,4-d]pyrirm'din—5—yl)thx'o]butanenitrilc

(98 mg) was dissolved in toluene (20 ml) and trimethyltin azide (100 mg) was added. The

solution was heated under reflux for 110 hours, then the solvent was evaporated and the

residue was chromatographed, eluting with ethanol : dichloromethane (1:19), to give the
10 title compound (30 mg).

MS (+ve APCI) (M+H)" 504

'"H NMR (DMSO d-6) § 0.86 (6H, d), 1.79 (2H, quin), 2.05-2.16 (1H, m), 2.87 (2H, t),

2.91 (2H, t}, 3.23 (3H, s), 3.59 (2H, d), 5.90 (2H, s), 6.54 (1H, d), 7.19 (1H, s),

7.38 (1H, t), 7.57-7.66 (2H, m), 7.85 (1H, d), 7.99 (1H, d), 8.17 (1H, d)



Exanpl e 20
3- Met hyl - 1- ( 2- net hvl propyl ) - 6- (1- napht hal enyl net hyl ) -5-[ (2-pyri di nyl)thio]-

1H woRghE#R1 O[ 3, 4-d] pyri m di ne-2, 4(3H, 6H) - di one PCT/SE97/02157

[err] 5 Prepared from 3-nethyl -1 -(2-nethyl propyl)-6-( 1

- napht hal enyl net hyl )- 1H pyrrol o- éS, 4-d] pyrim di ne-2, 4(3H, 6H) - di one

(F. Med. Chem, 1995, 38, 2557) and 3 2,2" -pyridyl disulphide follow ng

t he net hod of Exanple 7. Mel ting point: 146-148[err]C V5 ( FAB)

((I\/H—l)[err]) 471 10 Jerr]H NWR (CDCl[err]) [err] 0.85 (6H d), 2.08 (1H,

m, 3.3cEyammplegd 3 5> (24 d), 5.78 (2H, s), 639(1H s), 7.03 (1H,

m, 2 105.fpdehyilil¢ Z,e%léx%!dynf?a dagthdighyinttnyifs 3. b Hibindhehio. 1z, EXaPl € 21

3- Met hyl= I‘Dpyl) - o- ( I- hapnt nar enyr met iyt )= nyl ) sul phi
AL 6 diope?. 4( 3H, 6H) - d| one [err]

Pr epar ed fromthecorrpound of Exarrpl e 20, 3-nethyl-1-(2-nmethyl propyl)-6-(1-

\ /

5 Prepared from 3-methyl-1-(2-methylpropyl}-6-(1-naphthalenyimethyl)- 1H-pyrrolo-
[3,4-d)pyrimidine-2,4(3H,6H)-dione (J. Med. Chem., 1995, 38, 2557) and
2,2’-pyridyl disulphide following the method of Example 7.
Melting point: 146-148°C
MS (FAB) (M+H)") 471

10 'HNMR (CDCl;) 3 0.85 (6H, d), 2.08 (1H, m), 3.38 (3H, s), 3.52 (2H, d), 5.78 (2H, s},
6.39 (1H, s), 7.03 (1H, m), 7.10 (2H, m), 7.44 (4H, m), 7.86 (3H, m), 8.38 (1H, d)

Example 21
3-Methvl-1-(2-methylpro -6-(1-naphthalenylmethyl

15 1H-pyrrolo[3.4-dlpyrimidine-2.4(3H,6H)-dione

/ N

o s*0°
P,
—
Sale%
Prepared from the compound of Example 20, 3-methyl-1-(2-methylpropyl)-6-(1-
naphthalenylmethyl)-s-[(2—pyridiny11hio]-1H—pyrrolo[3,4-d]pyrimidine-2,4(3H,6H)-dionc




napht hal enyl net hyl )-5-[(2-pyridinyl)thio]-

1H pyrrol of 3, 4-d] pyri m di ne- 2, 4(3H, 6H) - di one WO 98/ 28301
PCT/ SEOW®astiz301 PCT/SES7/02157 37
and pot assi um per oxynonosul phate (commercially sold under the trade mark
" OXONE") foll owi ng the nethod of anple 8 c). M5 ( FAB)
(CMtH) [err]) 487 [err]H NMR ( [err]) [err] 0.81 (6H, d), 2.04

(1H m, 3.43 (3H, s), 349(2Hr’r) 5.83 (1H d), 5 5.94 (1H, d), 6.24

( %E 0 a““?f’%‘&g ll%llpg%ﬁ)}ym? pghﬂ_el ( meg;x%@r(s(olﬁ_ﬁ%y thE tthde gnatb%h@'a 2 7.70

3- Met hvlfomg“(,g ﬂfﬁtrhyth@d 8PEXamfle 8 ky.napht hal enyl net hyl ) - 5-[ (4- pyridi nyl)thio] -
1H 10 pvrro J ]J'Osy“ m di ne- 2, 4(3H, 6H) - di one
[err] S (FAB) ((M+H)") 487 Prepared from 3-net hyl - 1- (2 met hyl propyl )6-( 1

(2P R HEMRTEDR S 0 ALK, P04 1, m. B3 JfH GYS WIS AT O 00
t he get Red (ofy, &<8M!(8Hs), 6.64 (1H, d), 7.07 (1H, m), 7.20 (14, t), 7.47 (3H, m),
7.70 (2H, m), 7.84 (1H, d), 7.92 (1H, d), 8.48 (1H, d)

Example 22
3-Methvl-1-(2-methvlpropyl)-6-(1-naphthalenylmethyl)-5-{(4-pyridinyDthio]-1H-

10 pvrrolo[3.4-dipvrimidine-2.4(3H.6H)-dione
N=
N/
o S

SRes

N

Prepared from 3-methyl-1-(2-methylpropyl}-6-(1-naphthalenylmethyl)-1Hpyrrolo-
[3,4-d]pyrimidine-2,4(3H,6 H)-dione (J. Med. Chem., 1995, 38, 2557) and
4.4’ -pyridyl disulphide following the method of Example 7.
15 Melting point: 154-156°C
MS (FAB) 471 ((M+H)")
'H NMR (CDCl3) 5 0.87 (6H, d), 2.11 (1H, m), 3.38 (3H, ), 3.56 (2H, d), 5.70 (2H, s),
6.51 (1H, s), 6.88 (2H, m), 6.92 (1H, d), 7.35 (1H, t}, 7.48 (2H, m), 7.75 (1H, d),
7.81 (1H, d), 7.87 (1H, d), 8.34 (2H, d)

20



15 Mel ting point: 154-156C M5 (FAB) 471 ((M+rH)[err]) [err]H
NVR (CDCl[err]) [err] 0.87 (6H, d), 2.11 (1H, m, 3.38 (3H, s), 3.56 (2H,

d), 5. 70wc2dd/s501, 6.51 (1H, s), 6.88 (2H, ), 6.92 patspMosiss 35 (1H,
t), 7.48 (2H, m, 7.75 (1H d), 7.81 (1H, d), 7.87 (1H, d), 8.34 (2H
d) 20 WO 98/ 28301

PGT/ SE97/ 02157 38 38
Exanpl e 23

5-([ 3- Met hoxyphenyl [t hi o 3rreth| 1- ( 2- met hyl pr opyl 6- ( 1- napht hal enyl net h
([ anfgzy] ) y ( yl propyl)-6-( p y

yl) - rol 0[3 -d] pyri m di ne-2, 4(3H, 6H) - di one

[err]  s.q3.Methoxy hig)- S PIE Y tﬁl\r HW)-6181 -naphthalenvimethyl)-

4-Tol ue n of
3- met hoxyA pyepdleidcd rimbhidiner2i4BH loami ne (5.6 nm) in dichloronethane

(50 mM) at O[err]C. After 3.5 hours the reaction mxture was diluted
wi th di chl oronet hane and wash@l once with water, twice with dilute
hydrochl oric acid, tw ce with
solution and once with bri he organic | ayer was dried over nmagnesi um
sul phate, filtered and eva {ed in vacuo. Purification of the residue by
chr omat ogr aphy on S|Ioca gel, eluting with i sohexane/ ethyl -acetate
(19: 1), gave the subt|LI ound as an

A0

5  a) 3-Methoxyphenvidisulphide

4-Toluenesulphonylchloride (8 g) was added portionwise to a solution of

3-methoxythiophenol (5 ml) and triethylamine (5.6 ml) in dichloromethane (50 ml) at 0°C.
After 3.5 hours the reaction mixture was diluted with dichloromethane and washed once
with water, twice with dilute hydrochloric acid, twice with saturated sodium hydrogen

10 carbonate solution and once with brine. The organic layer was dried over magnesium
sulphate, filtered and evaporated in vacuo. Purification of the residue by chromatography
on silica gel, eluting with isohexane/ethyl acetate (19:1), gave the subtitle compound as an
oil (2.65 g).
MS (ED) (M") 278

15 'HNMR (CDCls) & 3.77 (6H, s), 6.75 (2H, dd), 7.06 (2H, s), 7.07 (2H, d), 7.21 (2H, 1)

b) 5-([3-Methoxyphenvl]thio)-3-methyl-1-(2-methvlpropyl)-6-(1-naphthalenylmethyl)-

1H-pvrrolo[3.4-d]pyrimidine-2.4(3H.6H)-dione
To a stirred solution of 3-methyl-1-(2-methylpropyl)-6-(1-naphthalenyimethyl)-1H-

20  pyrrolo[3,4-d]pyrimidine-2,4(3H,6H)-dione (0.50 g) (J. Med. Chem., 1995, 38, 2557) and
3-methoxyphenyldisulphide(0.77 g) in anhydrous tetrahydrofuran (20 ml) at -70°C was

added dropwise a solution of lithium diisopropylamide (2.79 mmot) in tetrahydrofuran
(7 ml). The solution was stirred for a further 2 hours at -70°C and then allowed to warm to

ambient temperature. Water (10 ml) was added and the solution was extracted with ethyl



oil (2.65 g). M5 (EI') (Merr]) 278 15 [err]H NVR (CDCl[err]) [err]
3.77 (6H, s), 6.75 (2H, dd), 7.06 (2H, s), 7.07 (2H, d), 7.21 (2H, t)

b

5- ([ 3- I\/Eﬁ%iyphenyl]thl 0) - 3-net hvl - 1- ( 2- et hyl propyl ) - 6- ( CrTéSpggIEZIISenyI met h
yl) - 1H—pyrro|o[34d]pyr|md|ne24(3H 6H) - di one To a
stirred sol ution of

3- et hyl - 1- (2- net hyl propyl ) - 6- ( 1- napht hal enyl met hyl)-1H 20

pyrrol o[ 3, 4-d] %\,/rlmdl ne-2, 4( 3H, 6I—g dione (0.50 g) (J. Med. Chem, 1995,

38, 2557)CekHe The °rgaBLCrP§P%?o‘%"}ﬁpﬁﬁafH9 efaad, Mashedopes wh gRtarrtwaehy th dilute
tetrahyd ] IU|on of
i t hi um éf".‘fé%*%?%‘éy a’M%@*“h Zaglﬁrﬁw{megf)gd’wqyed{?gﬁﬂ%g St Saﬂ%&g“‘f"i&m%' The

sol ut i onbnimes Bte argarde ﬂayler wasf dri¢dheser ﬁlagmsrm atiphat®hred evapoated ik beguoal | owed to
warm t o anbi en ng ture. ? 10 ml), was added and the sol ution
was ext r Brficatign oK © FImA tography on sﬂxca ge tyg wignigghexane/ethyl acetate (4:1 to

PCT/ Sggquﬁﬁ%wed by rec stallisation from isohexane/eth lacet (3 13 ave the itle :
acetate e organic ase was separated an R W B wat er tw ce
wi t h di | eamepound (4301503) ochloric acid, twice wt h sat ur at ed SOdI um hydr ogen
carbonat g oI ution f ce with brine. The organic |ayer was dried
over magW@ 10g RO bﬂg d evaporated i n vacuo. Purification by

chr omato?xr FA%IPS‘%[?{M%*}E’G' eluting with i sohexane/ethyl acetate (4:1 to

5 2:1) y recrystallisation fromisohexane/ethyl acetate (4:1),
gave t he'H NMR (DMSO)dDUR6 (618, d)4B0-20@y)1H, m), 3.22 KA ts) [BISOSH)'s), 316304843 err] C

APCI 500 H NVMR ( DVSO 0.86 (6H, d), 2.1-2.2
(1 H( ity , § Qﬁ%&@%}gﬁé%m %43@ » dg), 6216((2151,2) 363r(r2]1bt>5 8&3 (2H, )s),

EXES l? E’§j§ 3 s o 7 (it s g IB G g aof- 32 (21 1)y
anpl e

5- ([ 3- Er OXépaznyl ] thio)-3-nmethyl -1-(2-nethyl propyl)-6-(1-napht hal enyl neth
yl)- 15 ol o[ 3, 4-d] pyri m di ne-2, 4(3H, 6H) -di one [err]

5-([3-Hydroxyvphenyl]thio)-3-methyl-1-(2-methvipropyl)-6-(1-naphthalenvimethyl)-

15 1H-pyrroloi{3.4 rimidine-2.4(3H.6H)-dione
o—H

ae

A solution of boron tribromide in dichloromethane (1M, 3 ml) was added to a
solution of 5-([3-methoxyphenyljthio)-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenyk
methyl)-1H-pyrrolo(3,4-d]pyrimidine-2,4(3H,6 H)-dione (200 mg) (compound of Example

20 23) in dichloromethane (20 ml) at ambient temperature.” After 6 hours, water (10 ml) was
added carefully and the reaction mixture was partitioned between dichloromethane and
brine. The organic phase was dried over magnesium sulphate, filtered and evaporated in
vacuo. Purification by chromatography on silica gel, eluting with isohexane/ethyl acetate
(2:1 to 1:1) followed by recrystallisation from isohexane/ethyl acetate (3:1), gave the title

25 compound (120 mg).



A solution of boron tribromde in dichloronmethane (1 M 3 m) was added to
sol ution of 5-([3-nethoxyphenyl]thio)-3-nethyl- 1 -

(2 et wloys@Righ) - 6- (1 - napht hal enyl - T
net hyl ) - 1H pyrrol of 3, 4- d] pyri m di ne- 2, 4(3H, 6H) - di one (200 NG) ( conpound of

Exanpl e 20 23) in dichloronethane (20 ) at anbient tenperature. After 6
hours, water (10 m) was added car & ully and the reaction m xture was
partitioned between dichl oronet hane and brine. The organic phase was
dried over nagne5|unlsul hate, filtered and evaporated in vacuo.

Puri fi caFliReBYintnoGnk! ogr aphy on silica gel, eluting with isohexane/ethyl

acetate foll owed by recryst aI | isation fromisohexane/ et hyl
acetate §(f§%lg%83/6(e)«r§1ﬁ@?| tle 25 conpound (120 ng). WO

98/ 28301'H NMR (DMSO) § 0.86 (6H, d), 2.1-2.2 (1H, m), 3.23 (3H, 5), 3.61 (2H, d), 5.83 (2H s),
PCT/ SE97/ 02157
Mel ting @bt G, 11663 (2B 1dp 6.63 (1H, N 7(08RCH) 1)4B80 ({HasH) 724 ¢1H, 1), [err] H NWVR

DVSQ 3.61 (2H, d

5. 83 (257 8GR mhg et . o et &8 s B dsd 458 b )T 5705 (i
t), 730(1H s), 7.36 (1H, t), 5 7.50-7.60 (2H, m, 785(1H d, 7.96
(1H, dd), 8.05 (1H, dd), 9.51 (1H, brs) - Exanpl e 25

5-([ 4- Nﬁﬂﬂﬁlﬁﬁényl ] t hi o) -3-methyl -1-(2-net hyl propyl)-6-(1- napht hal enyl met h
Y - s bEhRehb ey AndRY. bt i N Aol RitoBih e NG HELIL dvimethyl)-

1H-pyrrolo[3.4-d]pyrimidine-2.4(3H.6 H)-dione
/

Q
Ao ve

Prepared from 3-methyl-1-(2-methyipropyl)-6-(1-naphthalenyimethyl)-1H-
pyrrolof3,4-d]pyrimidine-2,4(3H,6 H)-dione (0.50 g) (J. Med. Chem., 1995, 38, 2557) and
4-methoxyphenyldisulphide following the method of Example 23.

Melting point: 60-63°C (foam)
s MS (APCI) 500 (M+H)")
'H NMR (DMSO) 6 0.81 (6H, d), 2.1-2.2 (1H, m), 3.24 (3H, s), 3.58 (2H, d), 3.68 (3H, s),

3.91 (2H, s), 6.50 (1H, d), 6.80 (2H, d), 7.20 (3H, d), 7.31 (1H, t), 7.55-7.60 (2H, m),
7.83 (1H, d), 7.98 (1H, dd), 8.08 (1H, dd)




Prepared from 3-nethyl- 1 -(2-nethyl propyl)-6-(1 -naphthal enyl nethyl)- 1H
pyrrolof 3, 4-d] pyri m di ne-2, 4(3H, 6H) -di one (0.50 g) (J. Med. Chem, 1995,
38, 2557)W&A$128301 4- net hoxyphenyl di sul phi de fol |l owi ng the wetrlsgorefisExanpl e

23. Mel ting point: 60-63C (foan) 15 MS (APCI) 500 ((MtH)[err])
[err]H NMR (DMSO) [err] 0.81 (6H, d), 2.3442.2 (1H m, 3.24 (3H s), 3.58
(2H, d), 3.68 (3H, s), 5.91 (2H, s), 6.50 (1H, d), 6.80 (2H, d), 7.20
(3H, d), 7.31 (1H, t), 7.55-7.60 (2H, m, 7.83 (1H, d), 7.98 (1H, dd),
8. 08 (1H, rdshhple 26 WD 98/ 28301

PCT/ SE97/ T 41

Exanpl e

5- ([ 4- Hyd
Al

[err]

0 S

5 Prepared from the cqmpound of Example 25 following the method of Example 24.
Melting point: 228-230°C
MS (APCI) 486 (M+H)")
'"H NMR (DMSO) § 0.83 (6H, d), 2.1-2.2 (1H, m), 3.24 (3H, 5), 3.56 (2H, d), 5.91 (2H, s),
6.52 (1H, d), 6.63 (2H, d), 7.14-7.16 (3H, m), 7.35 (1H, t), 7.55-7.60 (2H, m), 7.84 (1H, d),
o 7.97 (1H, dd), 8.06 (1H, dd), 9.59 (1H, s)

Example 27
5-([2-Methoxvphenyllthio)-3-methvl-1-( 2-methvipropyl}-6-(1-naphthalenvimethyl)-

1H-pvyrrolo{3.4 yrimidine-2.4(3H.6)-dione

e

(0] ]

I AN
S S
C
Prepared following the method of Example 23 using 3-methyl-1-(2-methylpropyl)-
6-(1-naphthalenylmethyl)-1H-pyrrolo[3,4-d]pyrimidine-2,4(3H,6 H)-dione (0.50 g)

(J. Med. Chem., 1995, 38, 2557) and 2-methoxyphenyldisulphide.
Melting point: 153°C

15



5 Prepared fromthe conpound of Exanple 25 follow ng the nethod of
Exanpl e 24. Mel ting point: 228-230C M5 (APCl) 486 ((MtH)[err])

err]H err] 0.83 (6H d), 2.1-2.2 (1H, 3. 3.56
EZH]d)%%%),[ ! Es52 (?m d), 66%(2Hmd) %éli’géd?‘mi?’w
7.35 (1H, t), 755760(2H n, 784(1H d), 10 7.97 (IH dd), 8.06
(lH, dd), 9.59 (1H, s) Exarrple 2742

5- ([ 2- Met hoxyphenyl ] t hi 0) - 3- et hvl -

- (2- et hyl pr opyl ) - 6- ( 1- napht hal enyl rret hyl ) -
1H pyr r oMS[(APEDIIONMHIne- 2, 4( 3H, 6H) - di one [err]

Pr epar eq%ﬁwﬁ%@%ﬁggﬁﬁg 6?9%) of | -9 £) 22 '8H'Y), 3.61 21, d), 3.69 (3H, 5),

3- et hyl

6-(1- namm}?@ws@tm by, %Fé@qmr@a)o[saaglmhgyemmr&)?zflﬁﬁ &) - di one (0.50
9) 2- met hoxypheny!l di Sul phi de.
Mel ting wﬁﬁ t)15(§@-7 60 (2H, m), 7.82 (1H, d), 7.96 (1H, dd), 8.05 (1H, dd)

5

Example 28
5-(I2-Hvdroxyphenyljthio)-3-methvl-1-(2-methvlpropyl}-6-( l-naphthalenlenethﬂ)-

1H-pvrrolo[3.4-dlpyrimidine-2.4(3H.6H)-dione

o
\
™

0 S

t0 Prepared from the compound of Example 27 following the method of Example 24.

Melting point: 190-192°C
MS (APCI) 486 (M+H)")
'H NMR (DMSO0) 8 0.85 (6H, d), 2.1-2.2 (1H, m), 3.22 (3H, s), 3.59 (2H, d), 5.88 (2H, s),
6.63 (1H, d), 6.69 (1H, dd), 6.79 (2H, dt), 7.00 (1H, dt), 7.26 (1H, s), 7.37 (1H, t),
s 7.55-7.60 (2H, m), 7.85 (1H, d), 7.96 (1H, dd), 8.05 (1H, dd), 10.02 (1H, s)

Example 29
Inhibition of Human Mixed Lymphocyte Reaction (MLR)

The MLR test was performed in 96-well flat bottomed microtitre plates.

20  Compounds were prepared as 10 mM stock solution in dimethyl sulphoxide. A 50 fold
dilution of this was prepared in a cell culture solution obtained from the Roswell Park
Memorial Institute (RPMI 1640 medium). Serial dilutions were prepared from this
solution. 10 pl of the 50 fold diluted stock, or dilutions of it, were added to the wells to
give concentrations in the assay starting at 9.5um and decreasing. Into each well was

25 placed 1.5x 10° cells from each of two responding donors in a final volume of 0.2 ml



WO 98/ 28301

PCT/ SE97/ 02157 42
VG (APCI M H NMR ( DVBO
oL s ??f?ﬂﬁ?f‘sf%EeEélf s), 3. GEGEEL d) {086 %3Ler2]P%T§iph&r§785 oH,

s), 6.59 (1H, d), 6.69 (1H dd), 6.81(1H dt) 6.91 (1H, dd), 7.12(1H, dt)

7.34 (2H, t), 7.55-7.60 (2H, m, 7.82 ‘13—| 7.96 (1H, dd), 8.05 (1H, dd)
5 Exanpl e 28

5-([ 2- Hvdro henyl ]t hi 0) - 3- net hvl - - met hyl prop 6- ( 1- napht hal enyl met h
yl)- %yrm edismauppleppsied mua.wge humzrg @X’éﬁeglutamme and

f 27 foll
e et RYCE ¥“’§x%"9°’%°*%4'fﬁé EAR ity PRl R U e ARosBnEE D ( APy
486 joxide for i 1H,
g (( g/'gl?% %ﬁﬁéﬂsa oX ?()i g {Zglr_k'{olxgﬂ) Mﬁﬂt@%@e (b%ﬁfd ) Qaﬁﬁdﬁeﬁgl%r t?} ﬂngl dfghc% 2 6(9 (1H

dd), 6 ?)Bti'(eZirbubdtx()n Theleveél bifiradilbactivify Qﬁofpbl-i,tecsby thé c8lTs wddthed JeterhBined,

75576 7.96 (1H, dd), 8.05 (1H, dd), 10.02 (1H,
?“%ééﬁﬂi‘rgé‘s‘fg °§§‘ c(eill ‘Pl‘?f)ﬁ’iaf‘f’%n of Human M xed Lyrrphocyte Reacti on

(M—R) The title E&ﬁg&dﬂﬂsb?ﬁkaﬁé\ﬁés PES 2 WERGohAH t%Qex il anf 1A¢ %9 oned
mcrotitre plates. oun wer e prepared as n1{}] solution in
di net hyllessmapho«lQieMlAtEt{)atfoabdest dilution of thi s was prepar ed in a cell
culture solution obtained fromthe Roswell Park Menorial Institute
(RPM 1640 mediunm). Serial dilutions were prepared fromthis



solution. 10 [err]l of the 50 fold diluted stock, or dilutions of it, were
added to the wells to gi ve concentrations in the assay starting at
9.5 '[er%d’rb hidecreasing. Into each well was 25 placed pcoskogdhsrr] cells
fromeach of two responding dopors in a final volune of 0.2 m WO
98/ 28301

PCT/ SE97/ 02157 44 43 RPM
1640 nmedi um suppl enented with 10% human serum 2 mM L-gl utam ne and
penicillin/streptonycin. The cells_were_incubated at 37 [err]Cin a

humi di fied atnosphere at 5% car bénldt bM8e for 120 hours. 3H Thynidine
(0.5 [err]C) was added for the final 6 hours of the incubation. The | evel
of radioactivity incorporated by the cells was then determ ned, which is a
measur e 1of TAcsinipqandlacdoediag toothe general fornfilie: titl e conpounds of Exanples |
to 28 were found to exhibit_an | Abgrr] value of less than 1 x 10[err] Min

t he above test. . O WO 98/ 28301
PCT/ SE9Q7/ 02157 R\N _= 44
CLAI V5 1. A compound apgeipgh-Ag to the(lyeneral fornul a:
[err] OJ\ =
N
!RT
5 whérein——-

W represents —CH,— or a bond; Q represents Ar' or Ar?; in the case where W represents
—CH;—, Q represents an aryl group Ar' wherein Ar' represents naphthyl, phenyl,
quinolyl, isoquinolyl, indolyl, benzofuranyl orbenzothienyl; in the case where
W represents a bond, Q represents an aryl group Ar* wherein Ar? represents acenaphthenyl,
o0 fluoreny! or indanyl; wherein the ring systems which Ar and Ar? represent may all be
optionally substituted by one or more substituents selected from Ci alkyl, C,4 alkoxy,
halogen, or trifluoromethyl; R!® represents X—(A),—Y; X represents S(O),, C=C, (CHz)z,
CH=CH or CH;CH=CHj n represents 0, 1 or 2; A represents C;_¢ alkylene; pisQor 1; Y
represents CN, OR'!, CO,R'?, CONRPR'™, NRSR!¢, NHSO,R'7, NHCOR'® or an
ts  optionally substituted aryl or heteroaryl group, provided that when X represents S(O), and
Y is other than an optionally substituted aryl or heteroaryl group, then p is | and also
provided that when X represents S(O);, p is 1 and Y represents OH, then n is not 0; R!* and
R" independently represent H, C;_s alkyl or phenyl, which latter group may be substituted
by one or more substituents selected from C alkyl, C;_4 alkoxy, halogen, or CO,R*; and
20 R', Rz, R, R‘z, RIS, RK’, RY, R and R* independently represent H or C,_s alkyl; or a
pharmaceutically acceptable derivative thereof.
2. A compound according to claim 1, wherein in formula (I), W represents
—CH,— and Q represents an aryl group Ar' wherein Ar' represents a naphthyl or phenyl

group, each of which may be optionally substituted by one or more substituents selected

35 from C; alkyl, C;4 alkoxy, halogen or trifluoromethyl.

R O8O A



5 wherein- Wrepresents -CH err]- or a bond; Qrepresents Ar[err] or
Ar[err]; in-the case where Wrepresents -CHerr]-, Qrepresents an

aryl growoge/issex] wherein Ar[err] represents naphthyl, phaerysesro21s57
qui nol yl, isoquinolyl, indolyl, benzofuranyl orbenzothienyl; in the case

wher e Wrepresents a bond, Q reprgsents an aryl group Ar[err] wherein
Arferr] represents acenapht henyl, 10 uorenyl or indanyl; wherein the
ring systems which Ar[err] and Ar[err] represent may all be

ti tituted b bst, ted f
P kyt T Cher 1% Bppiye aclbafiio Rl B SuPHE S BRI EE Y FPrebatsab E%rn%sem s
X-(A[ erQ]&?\fesc?&s a8 REASBNIPSA Bk W replegénts &n indbhi @édp VEBIch ]ma be

or CH2CH= n represents 0, 1 or 2; A represents err] al kyl ene is 0
or 1; Y optionally serbstetyt@dtby QOR|OT ORI SUTtitueNp éfPlP‘}[RE tom G 6rn IRDEY.r ]

NR[err] err] NHCOR[ err] or an 15 optionally substrtuted
aryl 3&12{ ﬁﬁ"gé(r%%% "provided that when X represents S(OJ[err] and

Yis pt her th@ﬁorﬁﬁotﬁﬂtdcedﬁﬁidgycosﬂjﬂsﬁd bfudlgiehsar ipl3, ohefetd, &4 ffndla @), ®UP, then p
is | and al so provi ded that when X represents S O)[err] pis1landyY
r epr eservepregrits $Bnwherel mist0, OYQ[GFQ] (GHp or CH.GH=CH] i ndependent | y

h .l tt b bstituted
by one o morseSTRRTR R e REL e r“r%ﬁrse[@”rrg%“’“rfo&%arr 2l Koxy,
hal ogen, X e¢préseh@ S ORwHdrdin nand, P& 2.R(err], Rlerr], Rerr], Rerr], Rerr],
Rlerr], Rerr Rlerr] and R[err] |ndependently represent H or C[err]

al kyl; oF a commmdrme@dtrrgéalawoerc@fé%wmletOéewhvram. Vreformaladdy, . 2.

A conpou laim1l, wherein in fornula (1), Wrepresents
-CH[nJ) m%"%%%%r%“‘ n’}%s an aryl group Ar[err] wherein Ar[err] represents

a napht hyl OrA pirapotind accordigigaoipny ewecdt addimatlitels, whsreine irpformoladl), yach of
substituted by one ,or gmre Ssybshi t yent s ,sel ected 25 from C[err] al kyl ,
derr] agrR‘EB?ﬁ ﬁalpblg dh o 1R f Jo?or?@fil%ll represents H or a Ci algylogspum 301

PCT/ SE97 0215/ ¢, pound accordma to any one of claims 1 to 7, wherein, in formula (%) each of 45
3. A conpound according fo claim1, wherein, in formula (I), W

r epr esergreups Ridant! RHdepresents I@ @emlb)slemlpbcrarh velnigh Iagcogrpup\Magrbe] wher ei n
Ar[err] rese i ndan

Subetd 1 G ERERT Bt Bngir e ety Bushtee @%r"?féﬁﬂ By BRGRSRAT  er ]

al koxy, co,r*. hal ogen or trifluoronethyl. A corrpound according to
any one of clains 1 to 3, wherein, |nforrrula( represents
S(O[er r9; whé¥ eampaunil gceprding ¢ claim & wherpig, inforpula @)YVerrepqeserts CH[ er r] CH=CH.

iy, eol SRRl AP ol Qb B e g foy

(i) represeht erern ni1s
corrpoundq&mﬁfschnmgyltg@ow (Mﬁ:reﬁﬁ Acl ﬁpfﬁer&s Mphfhyl vhstefy in the cfa.ﬁirwhd:ra (I) 10
A represents (Jerr] mpound according to any one

of ctai n¥ rapressns 2 tWl‘iér Qrf‘r"Preﬁcﬁ‘SfaBrar‘i?dI&ﬁO‘(H ‘5\‘2 ‘@&&"dn 1 represents indanyl;

wherein the ring systems which Ar' and Ar? represent may all be optionally substituted by
one or more, €.g. one, two, three or four, substituents selected from C 4 alkyl, C,_4 alkoxy,
halogen, or trifluoromethyl; R!0 represents X—(A),—Y; X represents S(O),, C=C, (CHa),
or CH,CH=CH; n represents 0, 1 or 2; A represents Ci_¢ alkylene; p is O or 1; Y represents

2s  CN, OR”, COzR'Z, CONRPRY, NRR' or an optionally substituted phenyl, pyridyl or
tetrazolyl group, provided that when X represents S(O), and Y is other than an optionally
substituted aryl or heteroaryl group, then p is 1 and also provided that when X represents
S(O), pis 1 and Y represents OH, then n is not 0; R'? and R'* independently represent H,
Ci-s alkyl or phenyl, which latter group may be substituted by one or more substituents

30 selected from C, alkyl, Cj4 alkoxy, halogen, or CO,R?; and R!, R%, R!!, R'?, R*, R
and R* independently represent H or C,_s alkyl.

I



groups Rerr], Rerr], Rerr], Rerr], Rerr], Rerr], Rerr], Rerr] and
Rl err] represents Hor a (Jerr] al kyl group. 8. A conpound -
accordin one of clains 1 to 7, wherein, in formnul h of
groups Rﬁ' &f gﬁd Rlerr] represents H (err] aI kyl or phgc*/ﬁg%ﬁfscrh | atter
group may be 15 substituted by one or nore substituents selected from
Cl.err] alkyl, Clerr] alkoxy, halogen or 46 Cderr]Rerr]. 9. A
conpound according to claim1l, wherein, in formula (1), Wrepresents

-CH err]- or a bond; Qrepresents Ar[err] or Arferr]; in the case where W
repr esentls - @-pompaynd ﬂCCOfdrﬂGﬁP elaémtls wherels in fogmula 1) AW reprepensher@ila—Ar [ err |

represents phe Wrepresents a bond, Q
represenqt gbgﬁggﬁp%ﬂras%éﬁ&r % ‘é‘?r’ ;thh*eégséaﬁﬂ?e rwle E’%S%ref)resents i ndanyl ;

wher ei n i—@{zr—l-r(gr@f&s‘eﬁﬁ&n\&hﬂ(gPou‘brAréMbreﬁﬂ.dr‘%;{re{ehis naBRE PSS @dhe R al | be
optionally substituted by one or nore .g. one, two, three or four
subst i t WEifre Ve EpESERs arbpe‘#n%[eererﬂmtapkyryl gepeﬁ WhetRISr” Tepresents figdanglen,

trifl ts _S(O
el R S crSagaS A EElo, f galsaseg £ AL,
represen s ogbeArrl'gréiclﬁ)Q ©0fLilkPehd pUs Olor 1; Y YepreRhQITNIGR2CORME, ORlerr],
CJerr]Rerr] er‘s Rlerr], NR[err]Rerr] or an optionally substrtuted
phenyl , %NRJ%I or wbmdmyyxriyb@rd@rrﬁzow Brpug @EIUQMV substimted bepr esent s

X9 Ler vl o rﬁé“f{wé 80 A LBk hresents STb S o el eing <
S( O [ er roptiogaliysubstimed Xryrr ephaonis g1@ub thérepisnt il :mtprevmal Bt Whaid Rlerr]

i ndependent|y represent al kyl aor_phen which latter group
my Be §%§%¢PFL§(§& ByS Bﬁ’éd ere?r‘ﬁ?eé“sscglés FR He’%fﬂ% 038 saéﬂé?ct é’éﬁquéﬁﬁl@[ err]

al kyl, @Ig&reh B! ke, Rharwgﬁn RO &?ﬁlernal 8¢ ulyr c% rr]

R[err] err] err], R err] err epen ent 37‘ present H or
Clerr] dllkyl Acompound accordmg\tb @81&1283&11g

PCT/ SE97/ 02137 .

10. A conpduftydresmrny spbey i mehy k&t methy prrpyispridanaphthglenyly

I epr esemethyl Wﬁ]otommd] yrﬁﬁxdﬁlebpdl(@H@)tﬁsﬁee%?mS Ar[err] or Ar[err]; in
t he case where represen’f CH err]-, represents an aryl group

Ar[ e¥r] wher &il3- WCF@HHTOPWN@@@W&3W-H%B%¢ Iptopy0-4s@-naphthalenfler e W
repr ese ggﬁgfm&%ﬁp‘ﬁéﬁer r eai14 g&oefé\r [err] wherein Ar[err]

represen s in Aferr]-Y;, X represents

46

S(O[err], Crety) @{(xmbaéﬁﬂww—shmylweﬁﬂhﬂb%@w}mlﬁrﬁa@h&ﬁ&ﬂw 0,
1 or 2; Arepresents er r} aI kylene; p.is. 0. or 1; Y represents CN,
OR] er r ] Metifet-forgxer Hf-pyrolo(3,4 PF‘IW@WH]"“‘W& PTR(err] or a phenyl,

pyri dyl or t SliiRaginbhy SRR ALRLL Y. (AHRHd: b@‘ﬂ?.? hmar%fwﬂg@pgxy' or

met hoxy group, provi represe t her
thanzoanIH-pyrroldpﬂHﬂpmrmmmhéﬁHGrfd)edxoacy:lr or heter oaryl group, then p is |

and al so proyi hat 1 ts S nd Y
represents [&elw flﬁ'ﬂﬁ@pégyaﬁ[ &’P’Fﬁ% "ﬁf@ﬁ?‘%ﬁi}ééﬂ)éﬁﬂ%ﬁi‘lmq
I epr esefethyl)- g yﬁ?&l@[ﬂ ﬁ&ﬂxﬂﬂnc ﬂ(erdH) dibRfbd . Rlerr] and Rerr]
i ndependent lX resent or err] K
[(2,3,4,6-tetrahydro-3- methyI 1 (2—met ylpropyl) 6-(1-naphthalenylmethyl)-2,4-
dioxo-1H-pyrrolo{3,4-d)pyrimidin-5-yl)thio]butanoic acid; or
25 4-[(2,3,4,6-tetrahydro-3-methyl-[-(2-methylpropyl)-6-(1-naphthaknylmethy!)-2,4-
dioxo-1H-pyrrolo[3,4-d]pyrimidin-5-yl)thiolbutanoic acid, sodium salt; or
5-[(2-dimethylaminoethyl)thio]-3-methyl-1-(2-methylpropy!)-6-(1-naphthaleny}
methyl)-1H-pyrrolo[3,4-d]pyrimidine-2,4(3H,6H)-dione; or
6-(2,3-dihydro-1H-inden-2-yl)-5-[(3-hydroxypropyl)sulphinyl}-3-methyl-1-(1-
30 methylethyl)-1H-pyrrolo(3,4-dlpyrimidine-2,4(3H,6H)-dione; or

R R YA 1



11. A conpound according to claim1 being:
5-[ (3- hydroxypropyl ) sul phinyl]-3-nmethyl- 1 -(2-nethylpropyl)-6-(1

- napht hakle$yd/zs301 met hyl ) - 1H pyrrol of 3, 4-d] pyri m di ne- Z4{sloly ks di one;
or 15

5-[ (3- hydr oxypropyl ) sul phonyl ] - 3-net hyl - 1- ( 2- net hyl propyl ) - 6- ( 1- napht hal eny
| - met hyl ) - 1H-pyrrol o[ 3, 4-d] pyri mi di’ne- 2, 4( 3H, 6H) - di one; or

met hyl 4-[(2,3,4,6-tetrahydro-3-nmethyl- 1 -(2-nethyl propyl)-6-(1

- napht hal enyl -

met hyl ) - 2, 4- Oﬁ-&@dmﬁdmfWﬂﬂ@[ﬂ&-ﬂkﬁfEﬁ%wdtodm@yMu)l!hﬂmvl]’fﬁﬂmam&ﬂ€€i- or

-5n<[51§)ﬁt Egrg‘g'ﬁx%ﬁ’éﬁp%) ik %@T@Wg&“ﬂ%ﬁs‘%ﬁﬁgﬁpégﬁgl )2 2( gH16H) di one; or

5-[ ( 2- hyd 4.
ngl(o 2 h§| ;(r)]xyseﬁ?;h'yhﬁﬂ% % dﬁ ﬁrﬁr;/}??gh%étryx b Sjm%?/ﬂr’ﬁ?rr% Il)gﬁe @%gﬁhﬂ@a‘l%nﬁ;r di one: or

4-1(2, 3, metaylt)-é&wmle[é me-24( ﬁé’r)mqrpr@pyl) 6-( 1

- napht hal eny!l |

Aot 1o oyt BT Gridafyaroa-methyl 1 (2 methyloronyl)6oc1-naghglengimesty)-2.4-
4-[(2, 3, d}mﬁr—lﬁiﬁyﬂﬂMB@ @pymhiami 5-yDthiéBurdbisdepsopy! ) - 6-( 1

- napht hal enyl net h
di oxo- 1H pyr rfol2el, %Gﬁﬁtﬂihwl’q Bt - pethy lrenn 66l -sapithalenydoethyn sl t . or

5-[(2-di V. yj[ 8‘% thyl propyl)-6-( 1
-napht h ﬁnyﬁl%%%? t‘ﬁ%)f ;Hx?}i §>ﬂj§£$} %mi 8’y‘ﬁsm di ne- 2, 4( 3H, 6H) - di one;
or | 5- (S&XdEQ@pdx:jthyglmyi) -3- melthyl 1I -(2- methly]lpropyl) -6- rg1-lnaphthalz:nylmethyl)-
1H i nden- I.OX sul phi ny 3-methyl- 1 1-

met h¥fl et H{/P PE%‘%/F’%(XF%[‘ d{(% ﬁ% 0? 4(3H, 6H) -di one; or

WO 98/ 28301 5.(s.hyd 1)-3-methy!-1-(2-methylpropyl .
PCT/ SEQ7/ 02157( ydroxypentyl)-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)- i 47

6- (2, 3- qiyhrpth{ D 4-dip¥rimidine-24@H) 6F)-dipge;wydr oxypr opyl ) sul phonyl ] -3-nethyl - 1

-5 [1(3 hydr Ong)(hglv?'l)g%xgé?{)h @E%rroth%'ﬁ'ﬁ C‘%ﬂo fopxlgg{}ﬁﬁag?cﬁﬁlpyﬁgqefhcyp?”e or
) napgt halrepyttolol3, 4—d}£yﬂﬁﬁdlﬁé)243ﬁgmrdm;@[& 4-d] pyrl mi di ne- 2, 4(3H 6H) - di one;

or t et r ahydr o- 3- et h?/ %2 met hyI Er I )-6-( 1
- napHit hal eny ﬁrfétnygrg)qrguql) -3-methyl-1-(2-methylpropyl)-6- (1 -naphthalenylmet yl

di oxo-1 .)thi o] but anam de; or

5-(2, 3, ?‘ygx g)r gﬁégﬁlgg%?né‘%(%fﬂﬁ??{ -met hyl propyl )-6-( 1

anapht hal eny B#(?;BF%& -JetZhydro-3- mgthyl-l -(2- methylpropyl) 6-(1- naphthglenylmethyl)-ZA—
ioxol pyr 0 4- rimdin-5- ent - 3- enoi ¢ aci or

5-(5- hy ﬁ¥U°12[3§ﬁfﬁ/Y)’m§dWé ngé/nt 10{22et hyl propyl )-6-( 1

- napht hal eny | . L kI i one;

Sl Oxy%{erg%x)s}mf dro élﬁawl(g Zrlre{rx?lﬁ@ ;%M Fm ga@ﬁ&ﬁe&(ﬁﬁh%% 4

- napfat hdloanyllh‘fpyrmqlbb&md{}pynmxdm ﬁayhamm]btﬁt&;mtd}qoyrl m di ne- 2, 4( 3H, 6H) - di one;

or - napht hal eﬁ); 3rr&‘é|ﬁt5 &r§Y%%¥m)é9?yg%{%@§in@}’g%} i’lﬁi%c!’lyﬁéﬁ rzrezzlghpg%)y:jl) oge(
f”naéﬁt P D . D 31, 61 i one:
5-(2,3 ,4,6- Mtenﬂaﬂ;ld(r%mgmmmlf 6{1@zphfb41ﬁwhpptbw+5}E(@wndmybthm] 1H-
) naph t h8;:%1&3%«11%%:%%hc-2,4(3H,6H) dione;
25 3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl}-5-((2-pyridinylyulphinyl]-
1H-pyrrolo[3,4-dlpyrimidine-2,4(3H,6H)-dione; _
3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-5-[{(4-pyridinyl}hio]-14-
pyrrolo[B,4-d]pyrimidine-2,4(3H,6H)-dione;
5-([3-methoxyphenyl]thio)-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-
%  1H-pyrrolo[3,4-dlpyrimidine-2,4(3H,6H)-dione;

LR



di oxo- 1H pyrrol o[ 3, 4-d] pyri mdi n- 5 yl ) pent anoi ¢ aci d;

4-1(2, 3, 4, 6-tetrahydro- 3- net hyl - -(2-methyl propyl )-6-( 1

- napht ha hyl)-2,4- 20 di oxo- 1

H pyrrol %F@Xé{ﬁgﬁ yr| m d| n-5-yl)thio] butanenitrile; PCTISEgE“T?
1H-tetrazol -5-yl )propyl)thio]-3-nethyl- 1 -(2-nethyl propyl)-6- (1
- napht hal enyI met hyl )- 1H pyrrol o[ 3, 4-d] A% i mi di ne- 2, 4( 3H, 6H) - di one;

3- et hyl - -(2-nmethyl propyl)-6-( 1

- napht hal enyl met h 5- ridinyl)thio]- 1H
pyrrol of 3, 4- dpﬁpazmraxrxz[tlwzyl%@m@sthﬂr bemetty lpropyl)-6-(1-naphthalenylimethyl)-

L et A BB B ) S (2P sl g

1- (2- net hyI pr smd )neﬂmécyﬁhenpamm)mhemyl Mliﬂz}étﬁylﬁmbﬁlfﬂ»ﬁmrdaﬁhﬂﬂ!ﬂe%ilmeﬂ]ﬂ)-1H‘
pyrrolo[3 pyri m di ne-2,4(3 l-?j)
5- ([ 3- net Ho%ﬁﬂ%@ﬁ)ﬁl fipprimjdine-dd{ 36 i“mE’Z net hyl propyl ) - 6-

- naphthal enyl ggt J‘My&roxﬁ@xcnylfﬁﬁoﬁjgrrﬁ&h)q[lg(fmgah‘?)grbﬁpl)dé e ngph%agfyly%_gth}q one,

WO 98/ 28301
PCT/ SE97 1 H2idablo[3 4—a’]pynmldme-z,4(3H,6H)-dlonc 48

i- Eu[agh[] Kglr gﬁg? R&t ﬁx‘?{ xypHe nyl—}t%%y‘%‘%‘a& ]of%%l?’r%i[y%f"g (Pi'é’aEh‘E%QISW"Bf—B‘WBi one;

5-([4- | t hyl 1)-6-( 1
- nfau[oht Lrgl enyl rret E)& hb%ﬂm& ﬂ&tmbfg &mné ?orrre] pzr P;nog?/n)e 2, El(BH 6H) - di one;

el 5- 6{(@rhbyucwmé}nlyb] Bm&f)ylgéﬁi‘elzlh%?'lprdp}'dﬁ% (rbndrgzuttzn(mmﬂst G@It_:)a)ez( 1

na ta rrmdil ne- I one,;
5- (F éﬁoﬁ'yﬁﬁf’éﬁ PHI d’%ﬁ%%éﬁ@%"‘fz met E% propyl )-6-( 1

- napht hallgny! ABi&desy for the pregdrhrmﬁrdf@ @h@oén@bmhhﬁhdl)a@daﬁlﬁédawc&kﬁx idi one; or

5- ([ 2- hydr oxyphenyl ] t hi 0) - 3- net hyl - - (2-met hyl propyl ) - 6-(
- napht hal‘”éf?}ﬂlclf?ﬁlpﬁws) 10 1H- pyrr ol o[ 3, 4-d] pyri mi di ne- 2, 4(3H 6H) - di one.

Elarioce%ﬁexf Rrreéﬁg?enpsrﬁﬁ“}rﬁ}d'noi@ 19k 22 :?9%%%@@%5&’5@%%%1’ fa[ def i ned

|n cl ai repr err]
and nis 1 or 2, oxidising &@conp ,Q)‘p°gémeral formula J[err]
2
NN Q (i
N—W—
OJ\N =

!
R

15 whereinR!, R? A, p, Y,Wand Q aré as defined in claim ! including the provisos;
(b) when Y represents OR!" and R" represents C;_s alkyl,
reacting a corresponding compound of formula (I) in which Y represents OH,
with an alkyl halide of general formula
R'"*Hal (1)
20  wherein R'? represents C,_s alkyl and Hal represents a halogen atom;
(c) when Y represents COR? and R'? represents C,_s alkyl,
esterifying a corresponding compound of formula (I) in which Y represents COH
with an alcohol of general formula
R'*OH av)

15 wherein R represents C;_s alkyl;

)



15 wherein R err], Rerr], A p, Y, Wand Qare as defined in claim1

i ncl uding the provisos; (b) when Y represents OR[err] and Rerr]
represe ] aIkyI reacting a correspondi ng co ormul a
(1) in Wﬁﬁi({lepr esents OH, wi th an al kyl halide o?eg'g’%g?’%f‘s’; ormul a
Rl err] Hal (rrr) 20 wherein I}Berr] represents Cferr] al kyl and
Hal represents a hal ogen atom (c) when Y represents CJerr]Rerr]
and Rlerr] represents C[err] al kyl , esterifying a correspondi ng
conpound of fo rrulé 2 emh Y represents err] wi th an al cohol
of gener@l f oWV represents C , reaclting a corresponding cq:;[ngwr]d@qformul%(l’\}/) 25

wherei n Rkl Y1 ePeSSRNE S, IEMAM dn BhikY bf general formula WO 98/ 28301
PCT/ SE9Q7/ 02157 49

(d) when Y represents CONR'&RYNH er(Y) reacting a correspondi ng conpound

of fornmu )i 13 14 presents CJerr]H with an am ne of
gener al Wg‘?%’ﬂ and R areasdecfmegmglalmi R[err]R[err]NH (V)

wher ej n errd/hewl reff{r@srehﬂs GO, A§ABfskpOfedrtsSdridp ouﬁd ofg‘anp ‘;{9% Y oo
represents l’(’derr ?pr ng a correspondi ng co oun l'a (1) in

whi ch Y whig s@megcm,ﬂ:@nR @R/ | renreder§ 615 plkykpr esents Clerr] al kyI

Efe?)resem@en 3 re%%pergst ?t5§ é\re{:ree%n‘?ffﬁ ]a‘&ly%(raréé ﬁ?g rérgﬁnfsgé%l-anq, eacting

a conmpouRY refre@aRal,a) alkyll udtihg a compound of general formula [err]
10 in which Rerr], Rerr] OWand Qare as defined in claimi1, with a

conpound of general foréEuI a . . .
L-S-A-C(OR[err])[err] SN wherein L is a | eaving group and A
and R[err] are as define n clai mNL,-V\f,eLb)wed by(Vt) hydrol ysis of the
resulting ortho ester; J\
H‘
10 in which R, R%, W and Q are as defined in claim 1, with a compound of general formula
L—S—A—C(OR"); (V)
wherein L is a leaving group and A and R' are as defined in claim 1, followed by
hydrolysis of the resulting ortho ester;
(g)  when X represents S, A represents a C¢ alkylene group, Y represents NR"R!® and
15 R andR'¢ are as defined in claim 1, reducing a corresponding compound of formula (II) as
hereinbefore defined in which A represents a Ci_s alkylene group, Y represents CONRPR'
and R"® and R" are respectively equal to R" and R'S;
(h)  when X represents S, A represents a Cy_g alkylene group, Y represents NR*R'S and
R" and R'® are as defined in claim 1, reacting a corresponding compound of general

20 formula

0 —A—U
2 .
"y - (vil
N—W—Q 1)
OJ\N =
|
H1

wherein L’ represents a leaving group and R, R% A, Wand Q are as defined in claim 1,

with a compound of formula (V) wherein R" and R' are respectively equal to R and R'S;

* c L M S *



(9) when X represents S, A represents a CJerr] al kylene group, Y
represents NRlerr]Rerr] and 15 Rerr] and Rlerr] are as defined.in claim

1, reducwaﬂ%sgﬁ{respondi ng conpound of formula (I1) asY Il,gafsgg@ﬁziflg_lbefore

defined in A represents a (Jerr] al kyl ene group,

CONR[err] R err] and R[err] and Rlerr] are respectively equal to Rerr]
and R err]; (h) - when X representsS®, A represents a CJerr] al kyl ene
group, Y represents NRerr]R err] and Rlerr] and Rlerr] are as defined

in claiml, reacting a correspondi ng conpound of general 20 fornula [err]
wher ei n Ij) r ewhes &hicpreadente DeCnGHAHIpr GHOCIREEH! feactiges ¢dmpoiind Of geidrdD are as

defined in claim1, with a conpound of forrmula (V) wherein R err] and
Rlerr] afemwapectively equal to Rlerr] and Rlerr]; WO

98/ 28301 0 Hal

PCT/ SE97/ 02157 50

(1) when X represent?%‘& rrfNe="CH err]CH or CH err]CH=CH, reacting a
conmpound of gener al J&Lor | a NefrW—Q (IX) in which Hal
represents a hal ogen atogp & ], Rerr], Wand Q are as defined in
claiml1l, 5 wth a conpound general formula (X), HX -(A[err]-Y, in
which X' represents CJerr]C, gt CH=CH or CH=CHCH err] and A, p and Y are
as defined in claiml1, in the presence of a pal | adi um cat al yst, and

opt i onal liywhittHg edpaésens alabgen aaiantd RY RF oML 4re)as AbimidNBlaim 1, Wherein
X represents Cferr]C or CH=CH in the presence of a palladiumon carbon
cat al yst Wi a compound of general formula (X), H-X'-(A)-Y, in which X’ represents C=C,
CH=CH or CH=CHCH; and A, p and Y are as defined in claim 1, in the presence of a
palladium catalyst, and optionally hydrogenating the compound of formula (I) obtained
wherein X represents C=C or CH=CH in the presence of a palladium on carbon catalyst to
produce a further compound of formula (I) wherein X represents (CHy)a;
10 (k) when X represents S, A represents a C;_s alkylene group and Y represents CN,
reacting a compound of formula (VII) as hereinbefore defined with sodium cyanide;
(D when X represents S, A represents a C,_s alkylene group and Y represents
NHSO,R", reacting a corresponding compound of formula (I) in which Y represents NH, '
with a compound of general formula (XI), R'SO,Cl, wherein R is as defined in claim I;
15 (m) when X represents S, A represents a C,s alkylene group and Y represents
NHCOR®, reacting a corresponding compound of formula (I) in which Y represents NH;
with a compound of general formula (XII), R8COCI, wherein R is as defined in claim 1:
(n) when X represents S and Y represents an optionally substituted aryl or heteroaryl
. group, reacting a compound of formula (VI) as hereinbefore defined with a compound of
20 general formula
Y™(A)p-S-S-(A)p-Y’ (X1I)
wherein Y’ represents an optionally substituted aryl or heteroaryl group and p and A are as
defined in claim 1; or
(p)  when X represents S, A represents a Cy_s alkylene group and Y represents a
25 tetrazolyl grbdp, reacting a compound of formula (I) in which X represents S, A represents
a C;_s alkylene group and Y represents CN, with trialkyltin azide;

and optionally forming a pharmaceutically acceptable derivative thereof.

T



produce a further conpound of formula (1) wherein X represents
(CHerr])[err]; 10 (k) when X represents S, A represents a (err]

al kyl enewgrogitpseand Y represents CN, reacting a conpoppgspéydhedsmul a
(VI1'1) as hereinbefore defined with sodi um cyani de; (1) when X
represents S, A represents a CJerr] al kﬁl ene group and Y represents
NHSO err] R err], reacting a correspondi é conpound of forrmula (1) in which
Y represents NH2 wi th a conpound of general formula (XI),
Rlerr]SJerr]C, wherein Rlerr] is as defined inclaiml1; 15 (m when X
representds S,A phaBRFeical compasition,cPmRriRing @ remppeRholfaEYa(Ber esent s

NHCOR] er gl i ! Yl Lch Y
ropr osorh ERERIGA ool ARG, DR EDRIAR ol T inddyfe

R[ er r ] C@Barmadeetianlly aefaptatle adjuwst,dbfuement camiec| ai m 1; (n) when X
represents S and Y represents an t { onal Il}/, sinsti tuted aryl orheteroaryl
group, r¥act i&l@’oé‘:%f‘cfﬁ’g@ﬁr%c?&fa“%ro PRarmFCsutical GampasKPEEASFIddEH? FBENW t h™ a

conmpound ; I :
VA Ler PR oL PRI mpgund of formula (D or  phacpaceutically acceptable
opt i onal deyivatineshéreof asdiefingd inoglaiiet,evithaz phargacaupicallychcpeptable Adavantas

defi ned 4 claiml: or (p) when X represents S, A represents a
derr] alﬁfl’i’te%é:aﬁ.‘r%up and Y represents a 25 tetrazolyl group, reacting a
conmpound 5of  fDEdHpeund!of formud (1§ Brdiffaﬁﬁﬁxh@diﬁaél& Rceabl8BERSRNE Shereof as@ Cl €1 T]
al kyl ene group and Y represents , with trialkyltin azide; and

opt i onaldefin¢binlaigy higsise ifdbem@pY.cal | y accept abl e derivative thereof.

51 13. ' ' igg risin anpound of

formil a 1(5 B é%seé’%a%&%p ac{r%ngaflgeu lﬁgg{spgig%cep?%%?@y %&FP‘\%E&‘%EU%W& eof as

def i ned thereefl midefifed inrcldnin intthe manifabuse of a meditiationd S ilsé aathksapaccept abl e

adj uvant_,_ di luent aqr .cagrrjer.. 14, process, for the preparation of a

. A :
phar macelt]ti c &} MEDRE QL FHETHEATERH IS RSSO WANGh OmPriEe; adipinsIETEg PRI ses
adm Xi NGygAeGATRG tigill &'fé‘éﬂk'@axﬁb%:xln% a%oﬁB\%ﬁx{ﬁﬁ&ﬁHﬁ%ﬁQ hH¥rgcceptabl e

derivati've thereof as defined in aim 1, a pharmaceutically

accept alphermeagputically acceptabledidrivetive thereobasrdefined in claimlb. A conpound of

fornmula,(l) ar_a,phacmaceutically acceptabl e derjyvative thereof as

det | Hed 1Bn o omarbdphEEEE phEpidipEfif HRkGR arsversiblaipsiiedySaimmtng of

f or mul a g{skdseQh adaBbIRIsEEE@NY fr6ml byar HGE 6P saAldBselR! WHRhicYfprises thereof as

defined in claiml in the manufacture of a nedi canent for use in therapy.
administering to the patient a therapeutically effective amount of a compound of formula

(I) or a pharmaceutically acceptable derivative thereof as defined in claim 1.
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