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NOVEL COMPOUNDS This invention relates to pharmaceutically useful
conpounds, processes for their production, pharnaceutical conpositions
cont ai ni ngvwdess4asa net hods of treatnent 5 involving their peagseosgnoenk! s
play an inportant role in the i mune respgnse, however in autoi nmune

di sease T-cells are activated against particular tissues, e.g. causing the
i nfl anmati on associated with rheumatoid arthritis. Interleukin-2 (1L-2) is
an essential autocrine growmh factor for 10 T-cells and hence inhibition
of IL-2 transcription is benefici aNOVEL IGOMPOUNDSon of autoi nmune

di sease. Formation of a transcriptional conplex of the protein nuclear
factor of activated T-cells-I (NFAT-1) on the IL-2 pronoter is essential
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gui nazol i ne- 2, 4- ones and
pyr r ol of 3, ikvdlving their dsene- 2, 4- di ones whi ch inhibit . transcription regul ated
by the DNA regi on bound by the NFAT-1 protein. 20 W have now found novel
thi eno[ 2, 3-dl pyri m di nedi ones whi ch exhi bit pharmacol ogi cal activity, in
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each of mhlch can be optionally substituted by one or nore substituents

sel ect ed f withnrigfuematdidaktkitis. Interleukin-2 (IL-2) is an essential autocrine growth factor for

to  T-cells and hence inhibition of IL-2 transcription is beneficial in the modulation of
autoimmune disease. Formation of a transcriptional complex of the protein nuclear factor
of activated T-cells-1 (NFAT-1) on the IL-2 promoter is essential for IL.-2 transcription.
NFAT-1 mediated transcription has therefore been proposed as appropriate molecular
target for immunomodulation, Y. Baine et al., J. Immunol., 1995, 154, 3667-3677.

15
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.

20 We have now found novel thieno[2,3-d]pyrimidinediones which exhibit pharmacological

dctivity, in particular immunosuppressive activity.

In a first aspect the invention therefore provides a compound of formula (I):

wherein;



Cler+}—at koxy, hal ogen or tr|fI uoromethyl, or Ar[err] is phenyl optionally
substituted by one or 5 nore substltuents sel ected from Cerr] alkyl,

C err] al koxy, halogen, trifluoroneihyl, am no, nitro, :
trifluorswaeedrs#x®d, phenoxy, -Cerr] err] al kyl sul phonyl am ?’%@SE‘)W—?&O) [err]
Rlerr]jrepresents Hor CJer] alkyl; Rerr]represents Hor OH 10 each
Rlerr] independently represents Hor (&r] alkyl, preferably nethyl or
ethyl; Rerr] represents H Clerr]6 alkyl, aryl or ar(err]al kyl, wherein
the aryl group or aryl noi ety in the aral kyl group is phenyl or pyridyl,

each of y; b ally, substituted by one or nore substituents .
sel ected I?O‘Er(d;s%ﬂ’ %Qg% li%ﬁé I-koxy C err] al kyl carbonyl am no, hal ogen °
or trifl t hyl

o et hyl AR TR ooty CHRRERATnSolk, Bendit kit oBbirbou By GER B Nl T
preferab byn B@@;mdn subfstittted BI@RYr nidre @wsndsehts sé{eetedlfrdns cm angpht henyl.,

i ndanyl, im nodi hydrobenzofuranyl or fl uorenyl each of which can be
opti onal @4&!)49574 halogsa onwmmcthybpeAs ibphenylioptionaliy substistied by ond, derr]

al kyl, 20 al kox al ogen, i £l uoro thyI err,] ,and R err]
are | ﬁdeﬁgﬁﬁ fitpepts s%fé?? ?mm waik CB‘ é‘ﬁ‘R’é‘h? gEﬁH[‘EﬂP%" El'l SARPP: or C3- 6
cycl oal k 6 represents S(Of[err],
C(O NR e%rﬁ%@ﬁ“%@’&kﬁ%@% C.il%%( C[err] 25 nisQO 1 or2;
Rlerr] renLagpsilphenylahing) -NHOWRIHOCHRR: bi-sC(SJ)HRf‘R‘E“ut ed by one or nore
substituents selected from CN, CO2H, ([err] al koxycarbonyl, 5-tetrazolyl,
[err] re[ﬁfé@”mestséfefﬂﬂﬁkﬂyl or Clerr] alkenyl, each of whi ch may be

optional | subst gﬁby one or nore substituents selected from OH CN,
Clerr]H, l%f%qrps] *Clerr] al koxycarbonyl, 30 5-tetrazolyl, azide,

pht halyi mega, rf x‘ﬁﬂép]endently represents H or C,.4 alkyl, preferably methyl or ethyl;

R® represents H, Cy.¢alkyl, aryl or arCy_4alkyl, wherein the aryl group or aryl moiety in the
aralkyl group is phenyl or pyridyl, each of which may be optionally substituted by one or
more substituents selected from C, 4 alkyl, Ci.4 alkdxy, Cy.4 alkylcarbonylamino, halogen
or triflucromethyl; |

15 R'represents H or Ci.a alkyl, preferably methyl or ethyl; _
R® and R™ each independently represent H, Cy4 alkyl, preferably methyl or ethyl,
phenyl or pyridyl;
Ar* is acenaphthenyl, indanyl, iminodihydrobenzofuranyl or fluorenyl, each of which can
be optionally substituted by one or more substituents selected from OH, C,4 alkyl,

0 Ciy a;koxy, halogen, or trifluoromethyl;
R! and R? are independently H, C,.¢ alkyl, Cs.¢ alkenyl, CH,Cs.5 cycloalkyl or
Cis C};cloalkyl;
R’ represents H, X-R® or.X—Ar3 ;
X represents S(0O),, C(O)NR'?, C(0)0, NH(CO)NR'?, NH(CO)O or SO,NR'%;

s mnis0, lor2;
R’ represents a methyl group optionally substituted by one or more substituents selected
from CN, COH, Cy.s alkoxycarbonyl, 5-tetrazolyl, SO,NH, or C(O)NR''R'2, or R?
represents Cy_¢ alkyl or C;.¢ alkenyl, each of which may be optionally substituted by one or
more substituents selected from OH, CN, CO,H, C,.s alkoxy, C,.s alkoxycarbonyl,

30 S-tetrazolyl, azide, phthalimido, SO,NH,, C(O)NR"'R'?, NR"R", NHC(O)R" or



3 [err] where [err]and [err] each independently represent Hor [err] alkyl,
Rl err] represents CJerr] alkyl, Cerr] alkoxy, di((err]alk I%am’ nQ, or

al koxyal weplessetseont ai ning up to 6 carbon atons, and R[errf%¥’§ W“@?’énts
Cerr] alkyl or trifluoronethyl; or, additionally, in the case where X
represents C(Of[err] with 5 the nitrogdn atomto which they are attached
may forma 4- to 7-nmenbered heterocyclic ring which may be optionally
substituted by one or nore OH groups; R err] represents H (Jerr] alkyl or

is linked to err] as dgfiped ahove; and Ar3 is phenyl, pyridyl or
pyri di nmeﬁagahe@a}&ﬁ,zﬁ R/Hi and Ragyacben@qnen@sﬁlwyprsmgﬁ thélledﬂ .»one or

nore suhstituents sel ec f £,0 er.r 1. al.kox [ O -

bi s- e | FPREAYS ﬁf‘ﬁﬁ@ﬁ{l/’l rﬁaﬁ?b?r%’?fjé?hﬁ@aﬁ%ﬁ‘% 9F iswgyalloylpp ggruaining up

d err] alyk @xyaah e, ahl RY releséntP 0] MRGESH tifiablotredfAsd! adtlior@y! inQhe SOI Vat e
thereof. In the present specifjcation, unless otherw se indicafed, an alkyl
or al kenybe ghauX mprasentaKQINRY, NHEOG)NRIDoeSQ,NR' aR SarsR I ttogathergritip may

be Iinear or branched. \WWere a 15 substituent in _an alkenyl groulp is OH,
pht hal i rihejnitrogen atpm o which they aenatteched may forswa dnrtat’cmembewd hegrenycliohe al kyl

noieties.in L (C.err]. al.kyl ' rQup._ma t he sane or different. The
group R’f"sgw%f%ﬁaé'r op%ana}ﬁésué?t%%ﬁ%eqnp]or %@?ﬂ?gu?—f’or Cerr] alkyl,
preferahi'?r% éex&sr@,_rc@gM(]Lor@mnﬁelaaowqyaeﬂeardbbvé;%aaeS_ents Hor OH
Preferably Ar[err] is naphthyl, quinolyl, 1soquinolyl, indolyl,
benzof urujis pienybeyridyhorepyyidine2$-oxisacéachfof whichmaybe bpticmatly substituted by
substituted by one to four tparticul arly one or twy,  substituents sel ected
fromd opcgrmare E‘éf?s&.meﬁﬁtsﬁgﬂi eg from Qﬂﬂmrﬂq@@@y (%jlé. OXfet hoxy or

10 bis-Csalkanesulphonylamino, C;.4alkylcarbonylamino or C; 4alkoxycarbonylamino; or a

pharmaceutically-acceptable salt or solvate thereof.

In the present specification, unless otherwise indicated, an alky] or alkenyl group or an
alkyl or alkenyl moiety in a substituent group may be linear or branched. Where a

15 substituent in an alkenyl group is OH, phthalimido, NR"®R" or NHC(O)RY, the substituent
is not attached to an unsaturated carbon atom. The alkyl moieties in a di(C;.4 alkyl)amino

group may be thé same or different.

The group R is -C(O)Ar', -CRYHRAL, or Ar”.
20 '
The group R* represents H or Cy4 alkyl, preferably methyl or ethyl, and the group 4

represents H or OH.

Preferably Ar' is naphthyl, quinolyl, isoquinolyl, indolyl, benzofuranyl or benzothienyl,
25 each of which can be optionally substituted by one to four, particulaﬂy one or two,
substituents selected from C alkyl (e.g. methy! or ethyl), Ci4 alkoxy (e.g. methoxy or
ethoxy), halogen (e.g. fluorine, chlorine or bromine) or trifluoromethyl, or A? is pheny]
optionally substituted by one to four, partichlarly one or two, substituents selected from
Ci.4 alkyl (e.g. methyl or ethyl), C 4 alkoxy (e.g. methoxy or ethoxy), halogen (e.g.

30  fluorine, chlorine or bromine), trifluoromethyl, amino, nitro, cyano, trifluoromethoxy,



..ethexy):~hal ogen '(e.mg'j. fluorine, chlorine or bromne) or trifluoronethyl,
or Ar is phenyl optionally substituted by one to four, particularly one or

t wo, substituen%a selected from{err] alkyl (e.g. nethyl ecrasybysssC err]
al koxy (e."&‘.”?fél %xy or ethoxy), halogen (e.g. 30 fluorine, chlorine or
brom ne), trifluoronethyl, amno, nitro, gyano, trifluoromethoxy, 4
phenoxy, -[err]alkyl sul phonylam no, [err] [err] Most preferably Ar[er] is
napht hyl , qui nolyl or benzofuranyl, or a phenyl group optionally s
substituted by one or two substituents selected from{err] alkyl, Cerr]

al koxy, hghaaRy, -CHANRO-BIESOWIF,, O) falkglsufilofflami; INHOIDIR)QOR” orNHC( O) R
The group Art Is preferably acenapht henyl, indanyl,

i mi nodi hy dCEMARB Ur anyl or fluorenyl, each of which can be optional I"'y
substituted by one to four, particularly one or ao two, substituents:
sel ected fromOH C(ferr] alkyl (e.g. methyl or ethyl), Cferr] alkoxy (e.g.

h _ . .
CET11 ur oGS Brefecabty 1 BEEhTY Huinblyt8f beion iy /o ApHehyIeOlD Offondlly .
and hydr oxybgtiited by gheer dwockabstiuanoseetediotric L aikyl, G liedxgt Rilbgenl, Cerr],

particularly Cerr] alkyl, aryl or arClerr]al %),&)\A,herein the aryl group’

or aryl niiBegromsthyhaitze, amigo, cysan, phenoxyies AyH S¢ridyl, each of which may

be optionally substituted by one to four, especially one or two, :
substituents selected fromCerr] alkyl (e.g. nmethyl or ethyl), Cerr]

al koxy (€-fhe g?@ﬁ&nlg s ﬁ%{&&ﬂﬁ’%@gaaﬁlﬁﬁl in réif,l igﬁ:?&%}éﬁlr@dgnﬂgf?fﬁygor met hyl - or

et hyl car bonylTam oge uori ne, ori'ne or ontne) or 20

trifl uor orfhiobetlyl, ehbisof whieh edabe yptidnhRy sgbstiepedinendeso foyntpayitularly one or
phenyl Clerr]al kyl group substituted in the aromatic ring_by one or two

subst i tuerive, gibséuerty seleesed FremHIRy Can alkirbiers, medih ongthyhh Gies alkoxy (e.g.

methoxy or ethoxy), halogen (e.g. fluorine, chlorine or bromine) or triffuoromethyl.
Especially preferred are indanyl, iminodihydrobenzofuranyl and hydroxy-substituted

indanyl groups.

15 R®is preferably H, Cy., particularly C,.4, alkyl, aryl or arCy.salkyl, wherein the aryl group’
or aryl moiety in the aralkyl group is pheny! or pyridyl, each of which may be optibnally
substituted by one to four, especially one or two, substituents selected from Cy4 alkyl
(é.g. methyl or ethyl), Ci4 alkoxy (e.g. methoxy or ethoxy), Ci4 alkylcarbonylamino (e.g.
methyl- or ethylcarbonylamino), halogen (e.g. fluorine, chiorine or bromine) or

20  triffuoromethyl.

Most preferably, R® represents a pheny! or phenylCyaiky! group substituted in the

aromatic ring by one or two substituents selected from methoxy and methylcarbonylamino.
25 Preferably R! and R? are independently H, Cy4 alkyl, C;.4 alkenyi or .C3-5 cycloaikyl.

It is preferred that R' is Ca4 alkyl or Cs alkenyl, in particular I-methylethyl, 2-methylpropyl
or 2-methylpropenyl.

30 Itis preferred that R? is H or, especially, methyl.



25 Preferably Rlerr] and R err] are independently H {err] alkyl, C3.4

al kenyl or CJerr]cycloalkyl. It is preferred that R is (Jerr] alkyl or C4
al kenyl, woogaifspcul ar 1 -nethyl ethyl, 2-methyl propyl or 2roeskesigesispenyl .
30 It is preferred that Rerr] is Hor, especially, nethyl. 5 R3
represents H X-Rlerr] or X-Ar[err]. X rgpresents S(Of[err] where nis 0, 1
or 2, CCONR[err][err], C(OO NHCONRerr], NHHCOO or [err] Preferably
Rlerr] represents a nethyl group optionally substituted by CN, CO[err]H,

C err] al koxycarbonyl, 5-tetrazolyl, [err] preferably represents (Jerr]

al kyl ~ or Rojrepregents| e¥sR’ or@aakr. of whi ch nay be optional |y substituted by one
to four, particularly one or two, substituents selected fromOH CN, [err]
al koxy, 1o (err] al koxycarbonyl, 5-tetrazolyl, azide, phthalimdo, [err]

Glorr] ek pprtal SROGMHRRRE 477 LR CRORT RN EREREI p1 o byt

particul ®0,XRi®t hyl or ethyl, Cerr] alkoxy, particularly methoxy or
et hoxy, di((err]al kyl)am no, particularly dinethylarnino or diethylan no,
or al Boxyal kyl ene containing from2 to 4 carbon atons, 15 and R 6

r epresen rle al kyl, preferably nethyl or ethyl, or trifluoronethyl;
orl,o addi ?S’?f(ﬁ:‘gi’i%{ ,9 qeﬁre%ﬁgs gg}?@‘ﬂ/ﬁ@“@ optippylycsbstitytedby) N EPHR9 and Rl err]

t oget her it | i e _até ached .may forma 5- or
6- nenberdeintf aﬂceétxggagggrb{l?%E&a%@%%ﬂ“ﬁ&g&@ﬂg%?ﬁg na yp@FﬁSgW BBy one or
two OH griylgdkyl 29 Cslyhtienpy, edchr FBicHRnay b opBEHAFbstitdtedBY BYL tGfoRt P
optionally substituted by CJerr]H or C{Oferr] "al kyl group (e.g. ethyl,

propyl orPapigularly angior Bverspbituents selaetdd fyors (O CN UCOGH L) soalkoxy;, t Wo

SUbst ]t Rt S Ry ESb S S A, LEhL | RGeS, C(ONRIR'2, NRPR™,
NHC(O)R" or NHSO,R" where R, R'2, R"? and R each independently represent H or
Ci alkyl, particularly methyl or ethyl, R represents C;4 alkyl, particularly methy! or
ethyl, Cy.4 alkoxy, particularly methoxy or ethoxy, di(C,.salkyl)amino, particularly
dimethylamino or diethylamino, or alkoxyalkylene containing from 2 to 4 carbon atoms,

15 and R!S represents C;.4 alkyl, preferably methyl or ethyl, or triflucromethyl; or,

additionally, in the case where X represents C(O)NR'®, NH(CO)NR'® or SO,NR*,
R’ and R" together with the nitrogen atom to which they are attached may form a 5- or 6-

membered heterocyclic ring which may be optionally substituted by one or two OH groups.

20 More preferably R® represents a methyl group optionally substituted by CO:H or
C(O)NR"R', ora C,4 alkyl group (e.g. ethyl, propyl or butyl) which may be optionally
substituted by one or two substituents selected from OH, CO;H, C,.s alkoxycarbonyl
(e.g. methoxycarbonyl or ethoxycarbonyl), azide, phthalimido, NRPRY, NHC(O)RP or
NHSO,R'; or R® and R!° together with the nitrogen atom to which they are attached form

25 a3-or 6-membered heterocyclic ring which may be optionally substituted by an OH group.

Preferably, R' represents H, Cy_, alkyl, especially methyl, or is linked to R’ as defined

above,

30 Most preferably, each of R', R'2, R!® and R™ represents hydrogen.



e i

(e.g. nethoxycarbonyl or ethoxycarbonyl), azide, phthalimido, [err] [err]
together with the nitrogen atomto which they are attached form25 a 5- or
6- menber ed heterocyclic ring which may be optionally subs ’*#f‘% an CH
group. PVe%6B4a0y, Rlerr] represents H Clerr] alkyl, espectia met hyl , or
Is linked to R err] as defined above. 30 Mbst preferably, each of [err]
represents hydrogen. 6 Most preferabfy, Rlerr\5 represents nethyl,

met hoxy, di net hyl am no or net hoxynet hyl ene. Most preferably, R err]
represents nmethyl or trifluoromethyl. s Preferably, Ar3 is phenyl, pyridyl

or r N-.0 seach of be ..o nal |y substituted by one to
Four” " oo plRAPY B dea s o S o LR dr Ao | N,
NHS[ err] al koxy (particularly methoxy or ethoxy), :

bi s-( err] al kanesul phonyl amno (particularly

bi s- (] endaalpeferasly RIF aspriesamtsmpthyChreatiflhatomettndr bonyl am no (part icularly
C err]al kyl carbonyl am no) or 10 (err]al koxycarbonyl am no (particularly
Clerr] 2al koxycarbonyl am no). The group Alerr] is very preferabl y phenyl,

07 3" B e B B Bt Sl A 9ot 1
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Particularly preferred conpounds of the invention include:

6- (4- NEtPthMﬁ%@ﬂHmChyhl}ceﬁ;(paﬁ@[aﬂyrmethb@&aﬂﬂwb| m di ne- 2, 4(
1H, 3H) - di_one, t hoxyphenyl net hyl ) - 3- ne

- (2- et Hy$- Mérerseﬁpmyrﬁteﬁe rmc'a9rhp91|sﬁnz@kﬁ@s@pmﬂyirmeﬂ)-- di one, 20

552‘ VL&Y 1 RiaWohy Ridirs (AR PEV Aoy Tk of: 3- Al Pyri m dine-2, 4(1H, 3

10 C,4alkoxycarbonylamino (particularly Ci.jalkoxycarbonylamino).

" The group Ar’ is very preferably phenyl, pyridyl or pyridine N-oxide, each of which may be
optionally substituted by one or two substituents selected from OH, NO,, NH,, methoxy,
bis-methanesulphonylamino, methylcarbonylamino or methoxycarbonylamino., |

15 '

Particularly preferred compounds of the invention include:
6-(4-Methoxyphenylmethyl)-3-methylthieno{2,3-d]pyrimidine-2,4(1H,3H)-dione,
6-(4-Methoxyphenyimethyl)-3-methyl-1-(2-methyl-2-propenyl)thieno[2,3-d}

pyrimidine-2,4(1H,3H)-dione,

20 1-(2-Methylpropyl)-6-(1-naphthalenylmethyljthieno{2,3-d]pyrimidine-2,4(1H,3H)-
dione,
3-Methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)thieno{2,3-d]pyrimidine-
2,4(1H,3H)-dione,
3-Methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-5-[(2-pyridinyl}
25 thio]thienof2,3-d]pyrimidine-2,4(1H,3H)-dione, |
5-{(3-Hydroxypropythio}-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl}
thieno(2,3-d]pyrimidine-2,4(1H,3H)-dione,
Methyl 4-{(1,2,3,4-tetrahydro-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-
2,4-dioxothieno[2,3-d]pyrimidin-5-yl)thioJbutanoate ,



di one, 3-Methyl-1 -(2-nethyl propyl)-6-(l
-naphthalenylnethyl)thieno[2,3-dlpyrinidine- 2,4(1H, 3H) - di one,

3- Met hyly, %éﬂggthylpropyl)-G-(l - napht hal enyl et hyl ) - 5- [KCH$EBI0836y| } 25
thlo]thleno dj pyri m di ne-2, 4(1H, 3H) - di one,
5-[(3-Hydroxypropyl)thio)-3-nethyl- 1 -42-nmethylpropyl)-6-(

1- napht hal enyl net hyl ) thieno[ 2, 3-d] pyri m di ne-2, 4(1 H, 3H) - di one, Met hyl
4-1(1 , 2,3, 4-tetrahydro-3-nethyl- |-(2-nethylpropyl)-6-( 1

- napht hal enyl net hyl ) - 2, 4-di oxot hi eno[ 2, 3-dl pyri m di n-5-yl)thioj but anoat e,
7 4-[(1, 2, &,[fr, 2814 wmliydro’a’a mmll-d?.-mét&yg&@dﬁm Npﬂgéﬂthﬁeﬁylﬂaeth yl)-2,4-

- napht hal enyl net hy llf 2, 4- di oxot hi eno( 2, pyrim di n-5-yl)thio] butanoic
aci d, Méicxpthienof2,3d]pyrimaidin-S-wi)thinlputasoisasit hyl - | - (2- met hyl propyl ) - 6- (

| - napht hal

2, 4 oot HRBOLEACb20 A eBydip A eyl 2o hpropBllSsomebthaleny lmethy iy y
4-1(1, 2 i opyl ) - 6- (| - napht:hal enyl et hyl
-2[2 d?bﬁxﬁoh%%%P 3a Sﬁ‘?lﬂﬁd?’ﬁ‘g g{r%/ﬁ/szt an(()ate Io4 [(1. g =

, 2, 354- Tet Mdéplral3; zm-twahydm(szmafeybyl(prmwlpr@y() 6-(1- naphthalenylmethyl) 2,4-
1- napht hal enyl net hy

di oxot h|de0¥@[12€131[&]3@Pymm5ﬂl)§ulfwll‘b§mp?tbut anoi ¢ acid, 6-Benzyl-3-nethyl -

3 Not yl -1 GRS AR Rk i relna gt ik pabsbag ?whm—%.m-z, A

1H, 3 |l -3-net hyl -
-(2- rrl_i)et hy )%F}gf)%cﬁ)zt %ﬁ]] #g%‘nfziii@ﬁﬁd)s{ll&/“ m gﬁnﬁe Zmléi( LH, 3H) - él one, (+)

5- [ (2- Hydr &<Benzyb3+méthyle]-(ZmettyiprbpylithieRo263-tiplyrirmidipe-2;451 H,3H)-dione,
1- napht hal en r23|theyth (12methylethy1) 6-(phenylmethy!)thieno[2,3-d}pyrimidine-2,4(1H,3H)-
dione,
6—[(1-Hydroxy-1-phenyl)meﬁxyl]-ﬁ%-methyl-l-(Z-methy1prop3!)thieno[2,3—d]-
pyrimidine-2,4(1H,3H)-dione,
(1) 5-[(2-HydroxypropyDthio]-3-methyl-1-(2-methylpropy!)-6-( 1-naphthalenyinethyl)-
s thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione, |
1,2,3,4-Tetrahydro-N-(2-hydroxyethy!)-3-methyl-1-(2-methylpropyl)-6-(1-
naphthalenyimethyl)-2,4-dioxothieno[2,3-d]}pyrimidine-5-carboxamide,
(3R)-1-{[1,2,3,4-Tetrahydro-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenymethyl}-
2,4-dioxothieno{2,3-d}pyrimidin-5-yllcarbonyl} pyrrolidin-3-ol,
20 1-{1,2,3,4-Tetrahydro-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-2,4-
dioxothieno[2,3-d]pyrimidin-5-yljcarbonyl}piperidin-4-ol,
BR)-1-{[1 ,2,3,4—Tetrahydro-3-methyl-, 1-(2-methylpropyl)-6-(1-naphthalenymethyl}-
2 4-dioxothieno(2,3-d}pyrimidin-5-yl]jcarbonyl}piperidin-3-ol,
1,2,3,4-Tetrahydro-N-(2-hydroxyethy!)-3,N-dimethyl-1-(2-methylpropyl)-6-(1-
25 naphthalenylmethyl)-2,4-dioxothienof2,3-d)pyrimidine-5-carboxamide,
2-{[1,2,3,4-Tetrahydro-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-2,4-
dioxothieno[2,3-d]pyrimidin-5-yljcarboxamido } acetic acid, .
3-{[1,2,3,4-Tetrahydro-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-2,4-

dioxothieno[2,3-d]pyrimidin-5-yljcarboxamido } propanoic acid,
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(3R) - | - { WO 98/54190 PRAKRSH bt s

[1, 2, 3, 4- Tetrahydr o- 3- net hyl - 1- ( 2- et hyl propyl ) - 6- (1- napht hal enyi net hyl ) -

2, 4-di oxot hi eno[ 2, 3-d] pyi m di n-5-yl | c_ar@onyl )pyrrolidin-3-o0l, 20 1-1
[1, 2, 3, 4- Tet rahydr o- 3-net hyl - 1-(2-net hyl propyl)-6-( 1
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1- 25 napht hal enyl met hyl ) - 2, 4- di oxot hi enq[ 2, 3-d] pyri m di ne-5-car boxam de,
2-{ [1 dioxothienof2, -d}pyrimidin-5-yljcarbonyl} pyrrolidine,
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' napht hal eﬂnlﬁbﬂnet hy|3t)h?2 2bioxdthicndf A tpyrivhianisls-sdifcnamide,

di oxot hi enop{(Zsm}Wyphnndl)ﬁmﬂ- hieﬂa«i-ﬁe(ﬂanmhgﬂp}qpyda}p&ﬁbl c acid, 8 2-{ (1
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5-[(3-Hydroxyphenyl)suifonyl}-3-methyl-1- (2-methylpropyl)-6-(1-
naphthalenylmethyDthieno[2,3-d}pyrimidine-2,4-(1H,3H)-dione,
15 3-Methyl-1-(2-methylpropy!)-6-(1-naphthalenylmethyl)-5-{(3-
nitrophenyl)thio]thieno{2,3-d]}pyrimidine-2,4-(1H, 3H)-dione,
5-[(3-Aminophenyl)thiol-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenymethyl)-
thieno(2,3-d]pyrimidine-2,4-(1H, 3H)-dione,
5-{[3-{(Bis-methanesulfonyl)amino}phenyl}thio}-3-methyl-1 -(2-methylpropy!)-6-(1-
20 naphthalenylmethyl)thieno[2,3-d]pyrimidine-2,4-(1H, 3H)-dione,
S-'[(3-Methoxycarbonylaminophenyl)thio]-3-methyl- 1-(2-methylpropyD)-6-(1-
naphthalenylmcthyl)thiet_lo{z ,3-d}pyrimidine-2,4~(1H, 3H)-dione,
5-{(3-Acetamidophenyl)thio}-3-methyl-1-(2-methylpropy!)-6-(1-
naphthalenylmethyl)thieno[2,3-d]pyrimidine-2,4-(1H, 3H)-dione,
28 3-Methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-5-[(4-
nitrophenyl)thio]thieno{2,3-d]}pyrimidine-2,4-(1H, 3H)-dione,
5-[(4-Aminophenyl)thio}-3-methyl- 1-(2-methylpropyl)-6-(1-naphthalenyimethyl)-
thieno{2,3-d}pyrimidine-2,4-(1H, 3H)-dione,
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napht hal ‘3 yI)th| eno[ 2, 3-d~pyri m di ne- 2, 4- (1H, 3H) - di one,

5-[(3- Hydroxyphenyl ) sul fonyl ] - 3- et hyl - gl- (2- et hyl propyl ) -6-( 1-

napht hal enyl net hyl )t hi eno( 2, 3-d] pyri m dine-2,4-( |H 3H)-dione, 15

3LMet hyl - 1- (2- net hyl propyl ) - 6- ( 1- napht hal enyl net hyl ) - 5-[ ( 3-

ni t rophenyl )thio]thieno[2, 3-d] pyrimdine-2,4-( IH 3H)-dione,
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| - napht hal enyl nethyl)- thie Hﬁi} h&glmdl ne- 2 H) - di one, 5-{ [3-
i

((B| S- neﬁ;hﬁﬁ&l@[?r‘m)'fmﬂmi- Je,3- gpt hyl -1 - (2-nethyl propyl)-6-(1-
5[ (31 Vot noRyEnar PRA BRI HEupey esmnre (L paidnyibedidits. ( 1.

ht hal | | H, 3H)-di ,
G 2 s e N L S R A S S
naphtj al eny5-@etAyidppropyinhiod- 33mdﬂlpyﬂ4(mrﬁhﬂiﬁp&)? })(G-Hrna}hbhatbn?hﬁthﬂﬁneno-

3-Methyl -1 -(2-nmet hyl pro 6- (1- napht hal enyl met hyl ) - 5- [ (4-
ni t r ophel®3-fipyrig) lﬂlﬁpésﬂiﬁ)é%ﬁtﬂl?f}ﬂm m di ne- 2, 4 (1 H, 3H)-dione,

5-1(4- Am no
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3- Met hyl g
- napht%al eer?)(/) 7:23 Eé; iﬁlﬂa Wé(ﬁ?’?{}g)pglﬂldl n-2-yl)
t hi o] t hi enoN2{£f(d,'[2;ﬁj4-ﬁ‘mrdlyldea- -ethylH (Bhbeﬂddlpmpyl)-ﬂ-(l(nabﬁﬂ‘nﬂlﬁﬁyknethyl)-ZA-
, 4- Tetr ahydr o- 3- et h (2-nethyl propyl)-6-( 1 -naphthal enyl net hyl) -2, 4-
10 dioxothieno[2,3- d}lpynmxdm-ﬁ-yl)thxo]propyl}acetamxde

N-{3-[(1,2,3,4-Tetrahydro-3-methyl- 1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-2,4-

dioxothieno[2,3~d]pyrimidin-5-yi)thi_o]propyl} -N’,N’-dimethylurea,
N-{3-[(1,2,3,4-Tetrahydro-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-2,4-
dioxothieno[2,3-d]}pyrimidin-5-yl)thio]propyl}-methoxyacetamide,
15 Méthyl N-{3-[(1,2,3,4-Tetrahydro-3-methy!-1-(2-methylpropyl)-6-(1-
naphthalenylmethyl)-2,4-dioxothieno[2,3-d]pyrimidin-5-yDthio}propyl }carbamate,
N-{3-{(1,2,3,4-Tetrahydro-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-2 4-
dioxothieno[2,3-d]pyrirnidin-5-y1)thio]propyl}methanesulfonamide.
N-{3-[(1,2,3,4-Tetrahydro-3-methyl-1-(2-methylpropy!)-6-(1-naphthalenylmethyl)-2,4-
20 dioxothieno(2,3-d]pyrimidin-5-yl)thio]propyl}trifluoromethanesulfonamide,
5-{[3-(1,3-Dihydro-1,3-dioxo-2H-isoindol-2-yl)propyl]thio }-3-methyl-1-(2-
methylpropyl)-6-(1-naphthalenylmethyljthieno{2,3-d]pyrimidine-2,4(1H,3H)-dione,
N-(2-Hydroxyethyl)-N’-[1,2,3 4-tetrahydro-3-methyl-1-(2-methylpropyl)-6-(1-
naphthalenylmethyl)-2,4-dioxothieno{2,3-d)pyrimidin-5-yl)Jurea,
25 2-Hydroxyethyl [1,2,3,4-tetrahydro-3-methyI-1-(2-methylpropyl)-6-(1-
naphthalenylmethyl)-2,4-dioxothieno[2,3-d]pyrimidin-5-yl]carbamate,
N-(2-Hydroxyethyl)-N-methyl-N’-[1,2,3,4-tetrahydro-3-methyl-1-(2-methylpropy!)-6-
(1-naphthalenylmethyl)-2,4-dioxothieno{2,3-d]pyrimidin-5-yl)Jurea,
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N-{ 3- [(1 thyl-1- (2 met hyl propyl ) - 6- ( 1- napht hal enyl net h
yl)-2, éf oXot %ﬁééél@%ggygfbpg’!ﬁl m di n-5-yl ) thiol propyl mnethanesul f onan de,

N ( 3 [(1 ALE Hy&@kj-ﬂYﬂﬁ@hﬁpmyb)ﬁetkyﬂ@m@&ﬂlyJ(WnﬂH@Wlﬁ’ g()éhteno 2,3-d}
- napht hal enyI met hyl ) - di oxot hi eno[ 2, 3-d] pyri m di n-5-yl)thi o] propyl
}trlfluormrmnﬁmce&MIfbﬁHhﬂddEe,S - ( [3(1,3-Dihydro- 1

o ﬁ'yf’éfoﬁﬁ 1 Ricmnisiney Ea"é%ﬁrl}s’ﬂﬁb{%n STl s 2oy o

one nlg}{ é?progﬁ%/f%n# ?H’)\Idniml. 2,3,4 tetrahydro 3- et hyl -1

napht hal eny| ggtityydroky4- (ditﬁﬂ@&rbneﬂql;ﬂwﬁyldﬁmhylmdnahﬁ -Mt2-] urea, 25

2- Hydroxyethyl [1 , 2,3, 4-tetrahydro-3 1 -(2-methyl propyl)-6-( 1-
napht hal eﬁ?ﬂh‘htfhwl)thlzmﬂérﬂﬂmm}déﬁm¥ 2(13“1 d'ﬂl%;dl@ :dl n-5-yl ] car bamat e,

N- ( 2- Hydr oxy

2,3, 4-tetr aﬁ{[@?‘/{é}%@ﬁgﬁFﬁgrnhfr_lj(ng}wap)B}eM -?-_r%qth)(lrl-(2-methylpropyl)thxeno-
- napht hal w—&_wm&%égz’ﬁlﬁi gﬁp&f@,’hg,no[ 2,3-d~pyrimdin-5-yl)lurea,

15 6-[(1—Hydroxy-l-(1-naphthalenyl))methyl]—3-methyl-1-(Z-methylpropyl)thiei";6[2,3-d}
pyrimidine-2,4(1H,3H)-dione,
6-{(1-Hydroxy-1-(6-quinolinyl))methy!]-3-methyl- 1-(2-methybropyl)thieno[2,3-d}-
pyrimidine-2,4(1H,3H)-dione,
6-[(1-Hydroxy-1-(4-quinolinyl))methy!]-3-methyl-1-(2-methybropyl)thieno[2,3-d]-
20  pyrimidine-2,4(1H,3H)-dione,
(=) 6-[1-(Benzo[b}furan-2-yl)-1-hydroxymethyl] -3-methyl-1-(2-methylpropyl))-
thienof2,3-d]pyrimidine-2,4(1H,3H)-dione,
6-[(1-Hydroxy- 1-(2-chloro-6-fluorophenyl))methy1}-3-methyi-1-(2-
methylpropyl)thieno-[2,3-d]pyrimidine-2,4(1H, 3H)-dioue,
25 6-{(1-Hydroxy-1-phenyl)ethyl]-3-methyl-1-(2-methylpropyl)thienof2,3-d}pyrimidine-
2,4(1H, 3H)-dione,
6-1(1-Hydroxy-1-(4-trifluoromethylphenyl))methyl}-3-methyl-1-(2-
methylpropyl)thieno[2,3-d]pyrimidine-2,4(1H, 3H)-dione,
() 6-(2,3-dihydro-1-hydroxy-1H-indenyl)-3-methyl-1-(2-methylpropybthiend2,3-d}-
%  pyrimidine-2,4(1H,3H)-dione, ’
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i 6-(3-trifluoromethylphenylmethyl)-3-methyl-1-(2-methylpropyl)thiend 2,3-d]-
pyrimidine-2,4(1H, 3H)-dione,
6-(3-phenyloxyphenyimethyl)-3-methyl-1-(2-methylpropylthieno[2,3-d)pyrimidine-
2,4(1H, 3H)-dione,
15 3—Methy]-1-(2-methylpropyl)-6-(4—quinolixjnylmethyl)thieno[2,3-d]pyrimidiné—
2,4(1H,3H)-dione, '
3-Methy1—1-(2-methyipropyl)-6—(6—quinolinylmethyl):hieno[2,3-d]pyrimidine-
2,4(1H,3H)-dione,
3-Methyl-1-(2-methylpropyl)-6-(2-quinolinylmethylthieno[2,3-d]pyrimidine-
20 2,4(1H,3H)-dione, trifluoroacetic acid salt,
6-(2-Benzo[b}furanylmethyl)-3-methyl-1-(2-methylpropyl)-Xhieno[2,3-d)pyrimidine-
2,4(1H,3H)-dione, _
6-(2-Chloro-6-fluorophenylmethyl)-3-methyl-1-(2-methylpropyl)thiend2,3-d}-
pyrimidine-2,4(1H, 3H)-dione, |
25 6-(1-Phenylethyl)-3-methyl-1-(2-methylpropyl)thieno[2,3-d]pyrimidine-2,4(1H, 3H)-
dione,
6-(4-Trifluoromethylphenylmethyl)-3-methyl-1-(2-methylpropyl)thiend2,3-d]-
pyrimidine-2,4(1H, 3H)-dione,
(2) 6-(2,3-dihydro-1H-inden-1-y1)-3-methyl-1-(2-methylpropy!) thieno[2,3-d-
30  pyrimidine-2,4(1H,3H)-dione, '
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6-(2-bro nnelt hrihyde- \mzngﬁ:ﬁ) tan¢ b-yhed-methyi-d(imathylprepyRh@nd] pyri mi di ne-
2, 4( 1H, di,on h henyl net hyl ) - 3- et hyl -
1-(2- neﬁzﬁi%lf?ﬂ}ﬂvﬁ’?ﬁﬂgﬁ[{% %‘fg?rl m di ne- 2, 4(1H, 3H)-dione,
6- (3-cyan l1=¢4= d] pyrlmdl ne-,
10 2, 4( 1HOP§Q0@/%H§%‘£%%N?%’H?F e Hﬁ‘%@?ﬁ*‘f%?)ﬁﬁ‘?ﬁﬁ%@'@%

-(2- netﬁswrﬁmﬁpwy))ﬁ-ﬁvtmpﬁe%zand}e pyr| m di ne-2, 4(1H, 3H)-di one

6- ( 3- phenyl oxy Irreth )-3-ne
et iyl 5 610 irreRol 21-saehihaleayhios - Sl bo S mhyl-1--
g Z/l(etlrljly@'g&hy& 8&}'2 tﬁéﬂﬂéﬁ@pﬂlmﬁﬂe E'A(ﬁ-?gt-ﬂ AR et hyl ) hi eno[ 2, 3-d] pyri m di ne-
| |(4 23$t Q?’L?,’WWT‘@ R EN-8X IRpEAEANEABOy R BR LA 1FY SthREae- 2, 4(
2,4(1H,3H)-dione,
(#)-5-[(3-Hydroxybutyl)thio]-3-methyl- 1-(2-methylpropyl)-6-(1-
10 naphthalenylmethyl)thieno{2,3-d]lpyrimidine-2,4(1H,3H)-dione,
6-(3-Fluorophenyl)methyl-5-{(3-hydroxypropy!)thio}-3-methyl-1-(2-
methylpropylthieno[2,3-d]pyrimidine-2,4(1H,3H)-dione,
S-[(5-Amino-2-pyridinyl)thio]—S-methyl-1-(2-me;thy1propyl)-6-(l -
naphthalenylmethyl)thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione,
15 Ethyl 1,2,3 4-tetrahydro-3-methyi-1-(2-methylpropyl)-6-phenyimethyl-2,4-
dioxothieno{2,3-d]pyrimidine-5-carboxylate,
1,2,3,4-Tetrahydro-3,N,N-trimethyl-1-(2-methylpropyl)-6-phenylmethyl-2,4-
dioxothieno[2,3- d]pynm:dme-S -carboxamide,
6-[1-Hydroxy-(4-nitrophenyl)methyl]-3-methyl-1- (2-mcthy1propyl)thteno[2 3-
20  d}pyrimidin-2,4(1H, 3H)-dione,
6-(4-Nitrophenylmethyl)-3-methyl- 1-(2-methylpropyl)thieno{2,3-d]pyrimidin-2,4(1H,
3H)-dicne,
6-(4-Aminophenylmethyl)-3-methyl-1-(2-methylpropyl)thieno[2,3-d]}pyrimidine-2,4-
(1H, 3H)-dione,
25 4-(3,4-Dimethoxyphenyl)-N-{4-[(1,2,3,4-tetrahydro-3-methyl-1-(2-methylpropyl)-2 4-
dioxothieno[2,3-d]pyrimidin-6-yl)methyljpheny!}-butanamide, and |
3-Acetamido-N-(4-[1,2,3 4-tetrahydro-3-methyl-1-(2-methylipropyl)-2,4-
dioxothieno[2,3-d]pyrimidin-6-yl)methyl]phenyl)benzamide.
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6- (2- Chl or 0- 6- f | uor ophenyl et hyl ) - 3-met hyl - | - (2- met hyl propyl ) t hi en[ 2, 3-d] -
pyrimdine-2,4(1H, 3H)-dione, 25 - (1 -Phenyl et hyl)-3-net hyl -

1- (2- et hyl propyl)th| eno[ 2, 3-d} pyri m di ne-2, 4(1H, 3H)- di one,
6- (4-Trifl uoronet hyl phenyl met hyl )-3-nethyl - 1

(2- et AR plew
A (2,3- e cﬂ?@{%m gﬁ&&'ée’%s ?I%Pwﬂ&u%r&eﬁ%?%%@%mﬁ? eno[2 3-4- 30
pyrim dlcbﬁﬁauﬁﬁdﬁfp&t&h@miﬁchcomﬂ:&eﬁ-(3 | m no- 1 3-di hydro-benzo[c]furan- 1
-yl)-3-methyl- 1 -(2-nmethyl propybt hi eno- [23518%r|md|ne241H
3H) - di one, (ag_pgcpg:aglog of acempaugdieifogupla (Hytherein X is 01, by oxidation o
1- (2- et hylc{) ho: )f%mﬂabﬁiwixgr'ee (15 S(%))E]mdnpsyd ornf in E)C pré/se)\é{ae cEth a¥1|]

benzam de

- hal
e L SN e SR s

3- Met hyl - | sqiPentée. pydichlomyicthage) for nazphplhat @Mmmﬁwmydn)pdnamndp@& dt pyri m di
ne- 2, 4(1H, 3H) dione, ()-5-[(3 droxybut yl )t hi o] - 3- net hy] - |
- (2- met hyl 6} cﬂgggafatgm(of f_coglpound of formula (I) wherein X is SO, by oxidation of a

o 3- P uor SPRBT RRGRE LT wRefPX it 3Bl e pyete bbb PRE aupmipora

suitable oxidising agent (e.g. potassium peroxymonosulphate, cornmercially sold under

10 the trade mark “OXONE”) in a suitable solvent (e.g. aqueous methanol), for example,
at ambient temperature; or
(c) preparation of a compound of a formula (I) wherein X is S, by reacting a compound

of general formula

2OH
R
)N\!\R
07N~ S
l1
R

5

dn

wherein R, R! and R? are as hereinbefore defined, with a compound of general formula

(10I), R7-8-S-R"7, wherein the groups R" both represent R%or Ar’ as previously

defined, or with a compound of general formﬁla (IV), L-S-R'7, wherein L represents a
20 leaving group such as an arylsulphinate group and R" is as defined above, in the

presence of lithium diisopropylamide at a temperature from -78°C to 50°C; or

(d) preparation of a compound of formula (I) wherein R’ represents H, by reaction of a

compound of general formula

25



thylpropyl)thleno[Z 3-d] pyri m di ne- 2, 4(IH 3H) - di one,
5-1(5-Am no- 2-pyridinyl)thiol-3-nethyl-1 -(2-nethyl propyl)-6-( |-
naphthalenylnethyl)thieno[2,3-dlpyrinidine-2,4( | H, 3H) - di one, 15
Et hyl 1 ,wo®844198t r ahydr o- 3- met hyl - 1- ( 2- net hyl propyl ) - 6- phRGE/SEASIRBE- 2, 4-7
di oxot hi eno [ 2, 3-d] pyri m di ne-5-car boxyl at e,
1,2,3,4-Tetrahydro-3, N, N-trinethyl 4 -(2- hbthylpropyl) 6- phenyl net hyl - 2, 4-
dioxothieno[2,3-d]pyrinidine-5-carboxan1de
6- [ 1- Hydr oxy- (4- ni trophenyl ) nmet hyl ] - 3- et hyl - 1- ( 2- et hyl pr opyl ) t hi eno[ 2, 3-
20 d] pyri mdin-2,4(1H, 3H)-dione, (4- N trophenyl net hyl ) - 3-net hyl -
1- (2- et hyl propyl)thieno[ 2, 3- dhgi\lnl in-2,4(1H 3H) -di one,
6- (4- Ami nophenyl net hyl ) -3 - net
-(2-nethy|propyl)thieno[2,3-djpyr|qldln }2 R1H, 3H)-dione, 25
4- (3, 4-Di met hoxyphenyl )-N-(4-[ (1, B, gahydro- 3-net hyl - 1- (-2- met hyl pr opy
|)-2,4- dioxothieno[2, 3-d]pyrirnidin-'B-yl)nethyll phenyl}-butanam de, and
3- Acetami do-N-(4-[ 1,2,3 ,4-teR&ydri 3-nethyl -1 -(2-nethyl propyl)-2, 4-
di oxot hi eno[ 2, 3-d] pyri m di n-6-yl ) m&hy Cphenyl)gggzanide. 13 According
to the invention there is also provided a process’for the preparation of a
conpound of formul a (I) whi ch conprises: (a) preparation of a conpound of
formula (1) mherelg |5 SJerr], by oxidation of a conpound of formula (I)
wherein X i wh@ex@)lin and R"zach indeperdently teprasentiahalifyl ésgrethylbér ampl Soup and

appropri at | n t chl or oper oxybenz Ci d an
aBB r oBr i at ﬁig\e agé’e%m%ﬁf%ﬁ F%?"H’lae RWBP“%%&FBF&&W’@?%M?C to
anbi egt  t enRAGA] Wiferdit RP &'dshedeintRFore defined, in the presence of a suitable solvent (e.g.

ethanol), for example, at elevated temperature and pressure; or

(e) preparation of a compound of formula (I) wherein X is C(O)NR™, by reacting a
compound of general formula
9 coH

R

o~ N~ S
] 1
10 R (VID

wherein R, R' and R? are as hereinbefore defined, with a compound of general formula

9
R
HN

10
R

15 (VII)

wherein R’ and R' are as hereinbefore defined, in the presence of
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide and 1-hydroxybenzotriazole hydrate;
(f) preparation of 2 compound of formula (I) wherein X is NH(CO)NR'Y, by reacting

20 a compound of general formula



(b) preparation of a conpound of fornmula (1) wherein X is SO by oxidation
of a conpound of fornmula (I) wherein Xis S, in the presence of an

appropri ¥gofsiasy ity of a suitable oxidising agent (e.g. PpCrssss/ess

per oxynonosul phate, commercially sold under 10 the trade mark "OXONE")
in a suitable solvent (e.g. aqueous nethgnol), for exanple, at anbient
tenperature; or (c) preparation of a conpound of a formula (1) wherein X is
S, by reacting a conpound of general fornula wherein [err] are as

herei nbefore defined, with a conpoungl of rbe%gl formula (111), R
[err]-S-S-R [err], wherein the_grou th represent RO or Alerr] as
previously defined, or with a general formula (IV), L-S-Rerr],
wherein L represents a 20 | ea ch as an aryl sul phi naté group
and Rlerr] is as defined above, | ence of lithiumdiisopropylam de
at a tenperature from-78[err] ®fo C, or (d) preparation of a
conpound of forrmula (1) wherein R[\m%] represents H, by reaction of a
conmpound of general fornula 25 rein Rler] )d R err] each

i ndependently represent an alkyl (e.g. ethyl) or aryl group and R and
Rlerr] are as hereinbefore defined, with a conpound of general fornula
(V1), 5 j |.Sa: r £k i } sence
of a suitabl hee[r%é:ﬂ\)gr:{l g{lg.zgf'el%tﬂr?aeﬁ@%f&%f(%?ﬂgg&ﬁ%ﬁe&ﬁa‘#ﬁgﬁggg{r}%‘gﬂ[egﬁn%gr ature
and pr essurag desdribe@ hbeWeC ithe bredencefof @ seRERNBK adfolfeqé; B¢l @ (1) wherein X is
C(ONRerr], by reacting a conpound of general fornula wherein [err] are as
her ei nbef or(g) dpfeparation of 2 Forapaundies derinuis (Iysherein XfioNH(CR)Qhks ractix and

her ei f fi , Jj 0 the, f
I (3 0 ot RIS SORPYS G0 ok g disdiba st A EPORnA ph BRIt rBbia ol o

hydrate;  R9OH, wherein R’ is as hereinbefore defined, in the presence of a solvent such as
toluene; or
(h) preparation of a compound of formula (I) wherein X is SO;NR', by reacting a
10 compound of general formula
Q  soU
R\
N
P e,
0~ "NT S
Ly
R (X1)
wherein L' represents a leaving group such as a halogen atom (e.g. chlorine) and R, R'
15 and R? are as hereinbefore defined, with a compound of formula (VII) as defined

above, in the preseﬁce of a solvent such as dichloromethane; or
(i) preparation of a compound of formula (I) wherein X is C(O)O, by reacting a

compound of general formula

20



(f) Hreparation of a compound of fornmula (1) wherein Xis NHICONR err], by

reacting 20 a conmpound of general formula wherein [err] are as
her ei nbef ore defined, with a conpound of fornula (VI) as described above,
in the pM®R%f a sol vent such as tol uene; or 5 (RS 3F%08%35t i on of

a conpound of formula (1) wherein Xis NHCO O by reacting a conpound of
formula (I X) as defined above, with a c ound of general formula (X), ROH,
wherein R err] is as hereinbefore defined, in the presence of a sol vent
such as toluene; or (h) preparation _of a conpound of fornula (I) wherein X

is [err] by reacting a 10 conpothd of Fﬁeneral formul a wherein L[err] -
represents a | eaving group sugas hal ogen atom (e.g. chlorine) and [err}
15 and [err] are as herei nbé‘@re iINed, with a compound of formula

(VM as defined above, in the pregencejlof Bl vent such as

di chl oronet hane; or (i) preparatfomn gonpound of formula (1) wherein X.
is C(OO by reacting a conpoun of general formula 20 wherein R3
represents [err] are as herei ﬁbe{orﬁ&jefi ned, with a conpound of general
formula (VI) as hereinbefore defifed, Pn the S(va) presence of a suitable
solvent (e.g. ethanol), for exanple, at elevated tenperature and pressure;
and optionally after (a), (b), (c), (d), (e), (f), (g9), (h) or (i)
convert ngwkggincﬁﬂpéf)lr’leggntg fCOzR9 or CO,AT and R, R!, R'® and RY are as hereinbefore
defined, with a compound of general formula (VI) as hereinbefore defined, in the
5 presence of a suitable solvent (e.g. ethanol), for example, at elevated temperature and

pressure;

and optionally after (a), (b), (c), (d}, (e), (), (g), (h) or (i) converting the compound of
formula (I) obtained to a further compound of formula (I) and/or forming a

10 pharmaceutically-acceptable salt or solvate thereof,

Compounds of formula (TI) in which R is -C(=0)Ar may conveniently be prepared by

reacting a compound of general formula

O
2
R\N ‘

A

0O S

N
by
15 R (X1

in which R' and R? are as hereinbefore defined, with a compound of general formula
(XII0), Ar'COCI, in the presence of aluminium (L) chloride and a solvent such as

1, 2-dichloroethane under reflux conditions; or, alternatively, by oxidising a compound of '

20 general formula



formula (1) obtained to a further conmpound of formula (1) and/or formng a
| o pharmaceutical | y-acceptabl e salt or solvate thereof. Conpounds of
formul a %&%8 Whl ch Ris -C(=O Ar' may conveniently be preRassioidy
reacting 5#§ound of general fornmula in which [err] are as herei nbefore
defined, with a conpound of general fornyla (XIIl), Ar'COCl, in | he
presence of alum nium (E) chloride and a solvent such as 1,

2-di chl oroet hane under reflux conditions; or, alternatively, by oxidising a
conpound of 20 general fornula in which R4 represents H Rerr]
represents OH and [err] are _as pJjeviously defined, in the presence of

pot assi um per nanganat e andFﬁxg, 0,13, 16- héxaoxacyclooctadecane 5
(commercially sold as "18-Cr oh nt such as dichl or omet hane
at anbi ent tenperature. Conpoupds rmuNa_ (XIV) in which [err] -are as
her ei nbef ore defined nay beqirepyre By reaB?lng a conpound of forrmula (Xm
as defined above with a to conpéynd of general fornula 1s in which Rfer]
is as hereinbefore defined in thB presence of |ggggiyum dii sopropyl ami de at
a tenperature from-78[err]Cto 50[err]C. Conpounds of fornmula (XIV) in
which [err] are as hereinbefore defined nay be readily prepared by reducing
a correspondi mpound_ofs fornul a Lh which RS is OHin the

pr esencg"b‘f’hIFE%eﬁﬁfFS&NS%@ Jppresents cﬂné eami R’ 265 28 DRgviawaby definedeintls at ure.
Co
oo Brsfinck 3t BMaR bbb b 0 7 PR RB R BB Rl | o211 10 @

2- i ndanoRmrfertiallp 661029 N E8-Crown-6") in a solvent such as dichloromethane at amb1ent

temperature.

Compounds of formula (XIV) in which R® is OH and R', R%, R* and Ar' are as hereinbefore
defined may be prepared by reacting a compound of formula (XII) as defined above with a

10 compound of general formula

Arl__q
4

R
XV)

ts  in which R* is as hereinbefore defined in the presence of lithium diisopropylamide at

temperature from -78°C to 50°C.

Compounds of formula (XIV) in which R’ is H and R!, R? R* and Ar' are as hereinbefore
defined may be readily prepared by reducing a corresponding compound of formula (XIV)
20 in which R is OH in the presence of triethylsilane and trifluoroacetic acid at ambient

temperature,

Compounds of formula (1f) in which R is Ar* can be prepared by reacting a compound of

formula (XII) as hereinbefore defined with 1-indanone, 2-indanone, 9-fluoreneone or



18 1-acenapt henone in the presence of l|ithiumdiisopropylam de and
optionally cerium (111) chloride at -78[err]C to 500C tenperature, followed
by a reduction reaction, e.g. in the presence of triethylsilane and
trifluor 3@8¥54%cid. 5 Conpounds of formula (V) may conVERSEMRIN e
prepared by reacting a conpound of general fornmula |lo wherein [err] are as
her ei nbef ore defined, with a conpound oft8general formula wherein R19 is as
her ei nbefore defined and Hal is a hal ogen atom (e.g. chlorine), in the Is
presence of a suitable base (e.g. triethylam ne) and a solvent such as

e Rt A k] e
aner o n BPRE T 8 R ol R Pl 1L

sui t abl epg&edneedf tricthydsiladle ald tiflonsadens aed. 19 Conpounds of formula (XVI) -
in which [err] al kenyl or [err].scycloal kyl may suitably be prepared by

reacting a correspondi ng conpound of formula (XVI) in which R is H wth a
conpound _of gengral. fornmyla Xé(& er wherein err] represents [err]
cycl oal k P‘,npg?ﬂﬁ\ﬂ?tf?f“é\ﬂ? % ’H’ﬁé’ﬁ?tﬁgﬁbe Eﬁ?&ﬁeégﬁgﬁ@ﬂ?‘%&? BRPHRdafde, in the
absence Q‘éﬁlsff‘lﬂﬂgt. Conmpounds of fornmula (XVI) in which R is (err]

err

al kyl or cycl oal kyl may conveniently

O
R
0

| >
HNT S
|y
R (XVI)

10 wherein R, R! and R'® are as hereinbefore defined, with a compound of general formula

re. U

wherein R" is as hereinbefore defined and Hal is a halogen atom (e.g. chlorine), in the

15 presence of a suitable base (¢.g. triethylamine) and a solvent such as dichloromethane.

Compounds of formula (XVI) in which R' is H may be prepared by reacting a compound of
general formula (XVII), R-CHL,CHO, wherein R is as previously defined, with a
compound of general formula

20

R'U =N

O (XIX)

wherein R* is as previously defined, and with elemental sulfur, in a suitable solvent, e.g.

¥

dimethylformamide.



be prepared by reacting a correspondi ng conpound of formula (XVlI) in which
Rlerr] is H in the presence of a solvent such as toluene and catalytic

t ol uenesuehyiagepaci d under reflux o conditions, wth a gopRIsRFRf
general formula wherein the groups R err] are both nmethyl or ethyl groups,
and [err] each independently represent ajdqydrogen atom or an al kyl group or
together forma hydrocarbyl is ring, the total nunber of carbon atons in
[err] taken together not exceeding five, followed by reaction with a

reduci ng agent such as sodi um boroh gri de. Conpounds of formula (Va) may be
pr epar ed Gompeusfsef farmwla (X¥D md’vhlﬁeﬁcimﬁﬂzﬁ\dsallqﬂ, CHCyylatke¥)orbut using in

pl ace of conpound of for a_(Xvl),, a conmpound of general 20 fornula
in which @22%[’@9@’49’2 may SB}‘%RW bﬁ Qf?aﬁéfhyﬁwtmas corresponédingsampeandst f or nul a
(XXI1) i j Ly d : . [ i of
Goner bl | T LE O P3h e R ls FE it B e Bl B8 2k E RPURH U
def i ned, wiietdin ®trepresemsiCof alkgy, Ouk stikénfll ¥ Ca$ cyesdamiyl MAGHie #RuBRg agé}g al'so
with elemental sulfur in a suitable solvent. 5 Conpounds of forntl XX 1)
i n which speh asssogiume orohygridey i the absenegoftaesolvenpar ed by processes anal ogous

to those descri bed above for the preparation of conpounds of fornula (XVl)
in which Rerr] is other than hydrogen. 10 Conpounds of formula (VIl1) may

sui t abl I d : 0 u f r I ove .w.th
ot bon HCTmERRACSORmA RIS} iVhich RO Eofor (0% Bl Gk mhay N ity
t et r ahy dibefpreparedtiy readtitgnaoatsponding@@mpoahe of formbua (XM diich RERH Rhessur e.

the presence of a solvent such as toluene and catalytic toluenesulphonic acid under reflux

10 conditions, with a compound of general formula

R o-R*
22 23
R R (XXI)
wherein the groups R* are both methyl or ethyl groups, and R? and R® each
independently represent a hydrogen atom or an alkyl group or together form a hydrocarbyl

15 ring, the total number of carbon atoms in R? and R® taken together not exceeding five,

followed by reaction with a reducing agent such as sodium borohydride.

Compounds of formula (Va) may be prepared in a similar manner to the compounds of
formula (V) but using in place of the compound of formula (XVI), a compound of general

20 formula

o 3
R'S
0
B
S
]1
R (XX1I)

in which R, R', R* and R"® are as previously defined.

25



Conpounds of fornmula (1 X) may be easily prepared by reacting a conpound of
formula 15 (VIl) as described above with di phenyl phosphoryl aide, [err],
in the presence of a solvent, e.g. a mxture of triethylamne and tol uene.
Conpoundsoes;sdmenul a (XI) in which LI represents a hal og&@GTSEMIEh as
chl orine can be prepared by reacting a conpound of fornula (11) as defined
above with lithium 20 diisopropyl am de2@dnd sul fur dioxide to form an
internedi ate which is then further reacted with N-chl orosucci ni m de and
aqueous hydrochloric.acid, in the presence of a solvent such as

O o s o ARSI i M, BB L B ™
CompouTat i QO I ACTS RO, bk TSRS et hol o o

powder  afith 63tRpOUAD o Foratful £1ECIN) a8 hbRitdkefdid defined ahd o WAMHIhaNA; sulfir
conpounds of formula (1) where Alerr] is pyridyl can be converted to

conpounds agfiitdéhle salvent(1) where Alerr] is pyridine N-oxide by reaction with
3-chl oroperoxybenzoic acid in a solvent such as 30 dichl oronet hane. 21
Compdunds of formula (I11), (1V), (M), (MI11), (X), (XI1), (XII1), (XV),

OV - bdumal &} Shmul OO WnhotPRCs GHKE biah P%ﬁ@&t{gﬁg be gg&gg%@gm ly

avai | abl e, e we nown 1n the literature o re sily using

known t gbdtsses@nalogods to koseidedcribed afivedor the patphratibobeoniycuntieef formilae art
that in the processes described above the functional groups (e.g. hydroxy,
ani no or(X3A) Bowhich & duptbyr than hydregatedi at e conpounds may need to be
protected by protecting groups. The final stage in the preparation of the
conpounds of the invention may involve the renoval of one or nore

protecti | t ol s - OF, ' ups is
e FoRSLRVE Gk a8y be RN rb AHRingla cotpRLAPERoriR
(1) above with carbon dioxide in the presence of lithium diisopropylamide, e.g. in

tetrahydrofuran at a temperature from -78°C to 50°C under pressure.

Compounds of formula (IX) may be easily prepared by reacting a compound of formula
is  (VII) as described above with diphenylphosphoryl azide, (GH;sO); P(O)N3, in the presence

of a solvent, e.g. a mixture of triethylamine and toluene.

Compounds of formula (XTI) in which L represents a halogen atom such as chlorine can be
prepared by reacting a compound of formula (1) as defined above with lithium

20  diisopropylamide and sulfur dioxide to form an intermediate which is then further reacted
with N-chlorosuccinimide and aqueous hydrochloric acid, in the presence of a solvent such

as dichloromethane.

Compounds of formula (I) can be converted into further compounds of formula (I) using

25 standard procedures. For example, compounds of formula (I) where Ar is nitrophenyl can
be converted to compounds of formula (I) where Ar® is aminophenyl by reduction using
iron powder and ammonium chloride in ethanol under reflux conditions; or compounds of
formula (I) where Ar is pyridyl can be converted to compounds of formula (I) where AP is
pyridine N-oxide by reaction with 3-chloroperoxybenzoic acid in a solvent such as

?

30  dichloromethane.



| o Goups in Oganic Chemstry', edited by J. W F. McOm e, Plenum Press
(1973), and 'Protective Groups in Organic Synthesis', 2nd edition, T. W

G eene & Wodgseldo Wits, Wley-Interscience (1991). The conmeusedsoedssfornul a
(1) above may be converted to a pharnaceutically-acceptable i5 salt or
solvate thereof, preferably an acid addi?gon salt such as a hydrochl ori de,
hydr obr om de, phosphate, acetate, fumarafe, naleate, tartrate, citrate,

oxal at e, met hanesul phonate orp-tol uenesul phonate, or an alkali netal salt
such as a sodiumor potassiumsalt. 20 Certain conpounds of formula (1)

ar e capatmpdund bs formla (IR (BY)P VBT, X QB Grn. ey, BevERdRRARROd hat

the invention enconpasses all geometric and optical i sonefs o

conpou nds(m),f@ﬁﬁuggxb |lapd $XETH} are gither cotmmerciflly acdilablieyare wetidaoivadn the
Tautorrerﬁ. an m'xturgs t her eof E’l so form an aspect of the present

i nvent i orfeIBEITE PLINAY D& DRRAreg &asiHcUNREKNaYM Beliigues.ed by conventi onal

techni ques, e.g. chromatography or fractional crystallisation. Enantioners
may be isolated by separation of a racem c or other m xture of the

conmpoundsit wsll Bg agBsiaeE by fidse SRIUBA iFHe art(Fat9n tHehprécebsesBhdckibed et | Vel y
the desired optical isonmers nmay be nmade by reaction of the appropriate

opt i cal | yuagtidnabgroups teiga fydnaxpransing oncatboxyt groips) afistemhedidte vompounds cause
racem sation r derivatisatian, 30 fqr ex le with a honochiral acid
fol | owed BY E@Bé?%?ﬁ%?ﬁ%{"‘%?‘&% giops e final sthgesin Proparatensofifhe
convent i Q@poiB& S theind e Sokd be made
w th achi ralpost arti ngl ng?@r{-lg%% C ﬁpga re%f;b\égtogﬁioké fr%getcgf'%gf%g?fers are
i ncl uded Thetprorctidrearidzpeotedtionivf fartviondligesups 3s fullydescedeB &/ FiseQivet he
i nvention_may be isolated fromtheir reaction m xtures using conventional
t ech moquégr_oups 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. Wats,

Wiley-Interscience (1991).

The cqmpounds of formula (I) above may be converted to a pharmaceutically-acceptable
ts  salt or solvate thereof, preferably an acid addition salt such as a hydrochloride,
hydrobromide, phosphate, acetate, fumarate, maleate, tartrate, citrate, oxalate,

methanesulphonate or p-toluenesulphonate, or an alkali metal salt such as a sodium or

potassium salt.

20 Certain compounds of formula (I) are capable of existing in stereoisomeric forms. It will
be understoed that the invention encompasses all geometric and optical isomers of the
compounds of formula (I) and mixtures thereof including racemates. Tautomers and

mixtures thereof also form an aspect of the present invention.

25 Isomers may be resolved or separated by conventional techniques, e.g. chromatography or
fractional crystallisation. Enantiomers may be isolated by separation of a racemic or other
mixture of the compounds using conventional techniques (e.g. chiral HPLC). Alternatively
the desired optical isomers may be made by reaction of the appropriate optically active
starting materials under conditions which will not cause racemisation, or by derivatisation,

30  for example with a homochiral acid followed by separation of the diastereomeric



The conpounds of the invention are useful because they possess

phar macol ogi cal activity in human and non- human animals. They are therefore
i ndi cated as pharnaceuticals for use lo in the (prophyla %% é t r eat ment . of
aut oi MmuieQ 9§4#Plmmmat ory, proliferative and hyperproli ferg ’% 986q0§3 ases and
I mmunol ogi cal | y-nedi at ed di seases including rejection of transplanted
organs or tissues and Acquired | munodeR2ci ency Syndrone (AIDS). Exanpl es.
of these conditions are: (1) (the respiratory tract) reversible obstructive
ai rways di seases including asthna such Is as bronchial, allergic,

[ I nsi trinsi c and dust a artlcularl chro JC or inveterate -

het i (SeriyByes o8 coby Gibional Hieasd (6 @m@&wm@eya QYRR SHIER) OTIPBR ¢ 1
acute. b Giii ackibal SRidg kil b Giich FEARL Gl fbbicbelsiEd 1bhiggy T NI D1 LTS

- caseosa, hypertrophi puru enta I'S srcca and

r hi ni ti swithislithesoope of the inentiomnous rh|n|t|s I ncl udi ng croupous, fibrinous -
and pseudonenbranous rhinitis 20 and scrofoulous rhinitis; seasonal
rhinitis including rhinitis nervosa (hay fever) and vasonDtor rhinitis;

sar coi dosj s, fanner' and re ate dj ea es, fibroid |ung.and

o opht nTRe somBRanr of be Iy AnGHEmAL b ts5fercd TR Mk repcoR AR HUNAR of o
arthriti gonvgﬁgmpgaﬁdlg@esspondyl oart hropat h| es (includi ng 2s

ankyl osi ng spondy It psoriatic arthritis and Reiter's disease), Behcet's
di sease, Sjogren's syndrone and system c sclerosis; (3) (skin) psoriasis,
atopical_dermatitis, contact dermatitis and other eczmatous dermti des,

sebor r hoBk§ eorpRauRds pf the inveptiontre ysefil Recawse ey RAssess pharmagel oaealmw@s 23
S L N R PR R
g 82{ gﬂg It iln:/t(l':x& 5pgs¥t§;gacé{§?§§§:it&,legmfaﬁiarﬂﬂiun& JiRRAMm&RRY, pPAlifefaBif@aR Proctitis,
hyperprohferatwe diseases and immunologically-mediated diseases including rejection of
transplanted organs or tissues and Acquired Immunodeficiency Syndrome (AIDS).
Examples of these conditions are:
1) (tha respiratory tract) reversible obstructive airways diseases including asthi_ha, such
15 as bronchial, allergic, intrinsic, extrinsic and dust asthma, particularly chronié-;or
inveterate asthma (e.g. late asthma and airways hyper—respoﬁsiveness); bronchitis;
acute, allergic, atrophic rhinitis and chronic rhinitis including rhinitis caseosa,
hypertrophic rhinitis, rhinitis purulenta, rhinitis sicca and rhinitis medicamentosa;
membranous rhinitis including croupous, fibrinous and pseudomembranous rhinitis
20 and scrofoulous rhinitis; seasonal rhinitis including rhinitis nervosa (hay fever) and

vasomotor rhinitis; sarcoidosis, farmer’s lung and related diseases, fibroid lung and

idiopathic interstitial pneumonia;

(2) (bone and Joints) rheumatoid arthritis, seronegative spondyloarthropathies (including’
25 ankylosing spondylitis, psoriatic arthritis and Reiter’s disease), Behcet's disease,

Sjogren’s syndrome and systemic sclerosis;

(3) (skin) psoriasis, atopical dermatitis, contact dermatitis and other eczmatous

dermitides, seborrhoetic dermatitis, Lichen planus, Pemphigus, bulious Pemphigus,



5 mast ocytosis, Crohn's disease, ulcerative colitis, food-rel ated

al l ergies V\/ni ch have effects renote fromthe gut, e.g., mgraine, rhinitis
and ecz  ogfsaioo( Ot her tissues and systemc di sease) mul tPQA/SEISMIBS 0S| S,

at heroscl erosi's, Acquired I munodeficiency Syndrome (AIDS), |upus

eryt hemat osus, systemi c lupus, to gjyt hemat osus, Hashi noto's
thyroiditis, nyasthenia gravis, type | abet es, nephrotic syndr one,

eosi nophilia fascitis, hyper |1gE syndrone, |epromatous |eprosy, sezary
syndronme and idi opathic thronbocytopenia pupura; (6) (allograft rejection)
acute and GEpidetimolysiy hudlosa) grtidacin, amgiodptas, Viseulitides drathemas, @itad&ous

ki dney, heart, liver, lung, bone marrow, skin and cornea; and chronic graft
versus hosteoginophidias, um@&ﬂ#wemrsﬁemﬂnmﬂmmmmmnwe al so indicated for
use as antimcrobial agents, and thus nay be used in the treatnent of

di seases caused by pat hogenic m cro-organi sns. 20 Accordingly, the present
I nventi |

phar mac cetg{ Rggﬁf*(sﬂgeggtel%t ab )ejﬁgee{ t d%s?é&“#@géﬂégf é}ﬁo ?c gaaséroheg Feglnﬁ’bef ore

def i ned f ormastecyitosid, Ceokady diseise, ulcerativetdolitis ffsqmafalated fltergiey whichdaver ovi des
the use of a conpound of formula (1), or a_pharmaceutically-acceptable salt
or sol vat e affesisemotefsom dhecgus g omigraiag, thisdtis andieseemsinuf act ure of a

medi canent for use in therapy. ~ 24 The invention further provides a

met hod of effecting i nmunosuppression which conprises adninistering to a
patient () tgeHeRRRMdsGRA sty/stﬁﬁxfi@&fséééﬁ) AR scirois, GEHERREIREOSR] At:@sifeal a (1), or
a phar maceutlcal | y-acceptable salt or | vate thereof, as heréinbefore
defined. s Ixﬂ'rhenodeﬁentxc)oﬁymlromé (AIDS)hknpumrgthedm&sas rsyﬂtbmnt lopust r eat i ng, or
reduci ng the risk of,

a
10 erythematosus, Hashimoto’s thyroiditis, myasthenia gravis, type I diabetes, nephrotic
syndrome, eosinophilia fascitis, hyper IgE syndrome, lepromatous leprosy, sezary

syndrome and idiopathic thrombocytopenia pupura;

(6) (allograft rejection) acute and chronic following, for example, transplantation of
15 kidney, heart, liver, lung, bone marrow, skin and cornea; and chronic graft versus host

disease.

The compounds of the invention are also indicated for use as antimicrobial agents, and thus
may be used in the treatment of diseases caused by pathogenic micro-organisms.

20
Accordingly, the present invention provides a compound of formula (I), or a
pharmaceutically-acceptable salt or solvate thereof, as hereinbefore defined for use in

therapy.

25 In another aspect, the invention provides the use of a compound of formula (I), or a
pharmaceutically-acceptable salt or solvate thereof, as hereinbefore defined in the

manufacture of a medicament for use in therapy.



reversi bl e obstructive airways disease in a patient suffering from or at
risk of, said disease, which conprises admnistering to the patient a

therapeutically effective amount of a conpound of fornmul
phar maceWa 881199- accept abl e salt or sol vate thereof, as ?Fé‘%ﬂé#??@#%?e

defined. 10 For the above-nentioned therapeutic uses the dosage

adm ni stered will, of course, vary with24he conpound enpl oyed, the node of
adm nistration, the treatnent desired and the disorder indicated. is The
conmpounds of formula (1) and pharmaceutical |l y-acceptable salts and sol vates

For m of TReRAH URIRE 1o R ATERRPLAF Hirclpg R b sPAR R comprises | -
phar e ASeTe (94 Bl iiape Rl Pishe ol SRERAERRIRNRIID. 0 (e

nmode of adrphateideaticatiy;actdpeatiddrsaitarcelvatenhtrectd apinstinbeforedefinedir ef erably 2o -
conprise fromO0.05 to 99 %v (per cent by weight), nore preferably |less than
80 %v, e.g. fromOLlO to 70 %v, and even nore preferably | ess than 50 %y, of

active ipar.edi ent, .al.l percentages I ght bei ng based.qn t ot al
comds (R « FrurFaEiila et %*ﬁtf%ﬁ% %r%@sggiﬁﬁnﬁhﬁ Frceut i cal
conposi Bva : s i
har nacdcy eSS ayays PR A fafkoc hEfcTifl Frop br alfigior, said dipease
def i ned, whioh asmpriseatadministeridy @ thé1patienc e tHerapattioallp effeqrivekuadpfly ant |,

diluent or carrier. The_invention further provides a process for the
pr epar at§oBmwoynd of formuia{De 0f 3 Pharmageuticatiysacceptabls et of spdvatyersof, @8 whi ch

conpri s§s3, é{hﬁ(%fpx%c% ig&{mound of formula (1), or a 25

phar macett T ca eéptabl e salt or solvate thereof, as hereinbefore
defiped, with a

For the above-mentioned therapeutic uses the dosage administered will, of course, vary
with the compound employed, the mode of administration, the treatment desired and the

disorder indicated.

15 The cofnpounds of formula (I) and pharmaceutically-acceptable salts and solvates thereof
may be used on their own but will generally be administered in the form of a
pharmaceutical composition in which the formula (I) compound/salt/solvate (active
ingredient) is in association with a pharmaceutically-acceptable adjuvant, diluent or carrier.
Depending on the mode of administration, the pharmaceutical composition will preferably

20 comprise from 0.05 to 99 %w (per cent by weight), more preferably less than 80 %w, e.g.
from 0.10 to 70 %w, and even more preferably less than 50 %w, of active ingredient, all

percentages by weight being based on total composition.

Thus, the present invention also provides a pharmaceutical composition comprising a
25 compound of formula (I), or a pharmaceutically-acceptable salt or solvate thereof, as
hereinbefore defined, in association with a pharmaceutically-acceptable adjuvant, diluent or

carrier.

The invention further provides a process for the preparation of a pharmaceutical

30  composition of the invention which comprises mixing a compound of formula (I), or a



pharmaceutical | y-accept abl e adjuvant, diluent or carrier. i ; The
pharmaceutical conposition of the invention nmay be adm nistered topically
(e.0. towdessed Ung and/ or airways or to the skin) in thectetsssbss

sol utions, suspensions, heptafluoroal kane aerosols and dry powder

formul ations; or systemcally, e.g. by @sal adm nistration in the form of
tabl ets, capsul es, syrups, powders or granules, or by parenteral

adm nistration in the formof solutions or suspensions, or by subcutaneous
adm nistration or by rectal adm nistration in the formof suppositories or

t r ansder pladrinaceutioaliyracdeptabletsals or solvate eredf) asdierednbetbre defiine, sithaequent
exanples in which the fol|ow ng abhreviations are used: mp. = nelting

poi nt, NURArmMAagEHtica ‘aﬁgﬁg{eiaﬁb‘g’é@oaﬁ?ﬁf‘é?r%“@ mass spectronetriy:-and ' h =
hour (s). 26 Example 1

6- (4- Met hoxyphenyl net hyl ) - 3- et hyl t hi eno[ 2, 3-dl pyri m di ne-2, 4(1H, 3H) -di oni e
a) 3- (4- iyt pRacbaiich) qongRsitiah of theAndeltidh infy befadministered topically (e.g. to the

3- (4- met hoxyphenyl ) propan-1-ol (15.02g) in dichloronethane (I ) was
addeds t olmgsanitior atiwayseran theoskinyfin herfortn of setutidrisosuspensionstheptafagioatkane

di chl or onet hane 50m ). Jhe m.xture was stirred for 2 hours then filtered
t hr ough é"@?‘%é‘? é‘WrP Gl %FHBQP@%%?G&M%@C%&@ F&dCPehadsmpinistratian 1 hooni ) and

t he conbi ' r e : resi dual
o 1 vas St BT SephEE <RUBEHORIIER o B R oo B U0
(6.810) &% farmof kotutidns(drishspkisiodsybebY $ubcuthrdous BBnidigtratibll oNyRrdctDC13) [err]
2.75 (2H, t); 2.91 (2H, t); 3.79 (3H, s); 6.84 (2H, d); 7.12 (2H, d); 9.81
(1H, s). administration in the form of suppositories or transdermally.
10
The invention will be illustrated by the subsequent examples in which the following
abbreviations are used: m.p. = melting point, NMR = nuclear magnetic resonance,

MS = mass spectrometry and h = hour(s).



i 5 b) Et hyI 2- am no- 5- (4- met hoxyphenyl met hyl ) - 3-t hi ophenecar boxyl at e

3- (4- Met hoxyphenyl ) propanal (5.17g) was added portionwi se over 20 m nutes
to a stirred solution of ethyl cyanoacetate (3.4g), sulfur (0.9750Q) and
triethyl andess44® 00m ) in dinethyl formanide (10M). After PEL/BEASD

hours, the m xture was diluted with water (400m ) and extracted W|th ethyl
acetate (2 x 250m ). The organic extrac§ were dried over 20 anhydrous
magnesi um sul fate, filtered and evaporated under reduced pressure. The
residue was purified by colum chronatography over silica eluting with

et hyl ac tate petrol eumether (1:3) to give the subtitle conpound (7.08g).
VB (EI) E%amplerder 1) [err]H NVR (CDC[err]) [err] 1.33 (3H t): 3 79 (3H,

o): 3. 0% NPkt ey ks alpprchde ZAiEBlaldid )7 6 84

N-[ 3- Et hoxycar bonyl - 5- (4- met hoxyphgnyl met hyl )-2-thi enyl] .ethyl carbanate
Et hyl chloroformate (1. 00M ) waswddged, to a stirred sol ution of . et hyl
2-am no- 5- (4- net hoxyphenyl net h ﬂ; 3
pyridine (4.00m) in dichlor orret haine
m xture was washed with s hydrochloric a&cd (10% 50m ). The aqueous phase
was extracted wth further dichloronethane (&30m ). Conbi ned organic
extracts were dried over anhydrous magnesium sulfate, filtered and

evapor at gd 4u ¢ 3,%?;1@ ﬁ,?,gﬂ . The residue was purified by colum
chr omat oggapﬂgliﬁg?/gr ?%lgﬁe uting wth ethanol : dichloronethane gradient
el ution Alkokfiohof 3:(8)mdthoxyphenyljpeopaniitolt(l £.02g)rip divhibrémethangy (1081 yRrr] H NVR

1.29-1.37 (6H, m; 3.79 (3H s): 3.95 (2H, 4.22-4.32
E ZIH)C[ ﬁ)r r ]cglegg L'lltstuzt;gi ﬁ(uspmsw(of pmg?n(whleyo(chmai% (20gHn cgchlmoynsé)&aye

6- (4- Vet gy ey LRGN As SR 0V hireBRh 2ndredl RbbAh ittt ) - di one

residue was washed with ether (3 X 500m!) and the combined liquors were evaporated

at 0-50C. After 45 m nutes, the

under reduced pressure. The residual oil was punﬁed by vacuum distillation to give the
10 subtltle compound (6.81g) as an oil.

MS (EI) 164 (M"), 121 (BP)

'H NMR (CDCls) 6 2.75 (2H, t); 2.91 (2H, t); 3.79 (3H s); 6.84 (2H, d); 7.12 (2H, d);

9.81 (1H, s).

15 b) Ethyl 2-amino-5-(4-methoxyphenylmethyl)-3-thiophenecarboxylate
3-~(4-Methoxyphenyl)propanal (5.17g) was added portionwise over 20 minutes to a stirred
solution of ethyl cyanoacetate (3.4g), sulfur (0.975g) and triethylamine (3.00ml) in
dimethylformamide (10ml). After a further 3 hours, the mixture was diluted with water
(400ml) and extracted with ethyl acetate (2 X 250ml). The organic exiracts were dried over

20  anhydrous magnesium sulfate, filtered and evaporated under reduced pressure, The residue
was purified by column chromatography over silica eluting with ethyl acetate : petroleum
ether (1:3) to give the subtitle compound (7.08g).

MS (EI) 291 (M")
"H NMR (CDCl5) & 1.33 (3H, t); 3.79 (3H, s); 3.85 (2H, s); 4.24 (2H, q); 5.79 (2H, s, br);

s 6.68 (1H, s); 6.84 (2H, d); 7.13 (2H, d).



Met hyl am ne (Sm) was condensed into a cool ed sol ution of
N-[ 3- et hoxycar bonyl -5-(4- is nethoxyphenyl net hyl)-2-thienyl]-0O ethyl

car bamat ey /.0 in ethanol (15m ). The resulting soluti ed at
120'C in ‘éVQ)sgesa gg)g bonmb for 16 hours. The sol vent was evapoHrCa'\t/‘ge%SJ&%%r

reduced pressure and the residue was trifyurated with ether to give the
title conpound (0.3 1g) as a solid. Ms (El) 291 (Merr]) 20 [err]H NWR
(DVBO-D6) [err] 3.17 (3H, s); 3.73 (3H, s); 4.01 (2H, s); 6.87-6.91 (3H,
m; 7.19 (2H, d); 12.10 (OH, s, br). Exanple 2

6- (4- Met fp . ettty .
G boe e o TP oy s shehpiphia i 3 G SGRE, O
8o)

was addedEthy chlosofiormatd (5.08mbrsisadded topatinred isolutiom obethylt Barhiho29 and

6- (4- met hoxyphepy! net hy|.).- 3- net hyl t hi 2. 3-dl pyrimdi ne- 2, 4(IH, 3H) - di
e ) e & B Rondi, o 0
di | uted widhiordflettaRt ﬁzgmﬁﬂwyﬁc.mrwnﬁm@g,'tﬁeemﬁ&&dwaeMﬂ%dy\gggf acted w th

ethyl 5 acetate. The ofganic extracts were dried over an us nmagnesi um

sul f ae, hgﬂidcﬁroeid a1 10%) SO TheeshustitPhas HbCSEaBied WAt Arthehe T esi due was
purified by colum chromat ographé over silica, eluting with ethyl acetate:

pet r ol euicloremetheng(30mal) Combingrorganid 8jtracts were driedeverianhydrongrpound (0.
0 by BBl iy S AL L 1
s): 4. 98 dufiffed By coinmfihtarhhtogPaphy o2 sliibhlentihy whththanét diflioromethane
gradient elution (1:19 to 1:3) to give the subtifle compound (5.61g).
o 'HNMR (CDCls) & 1.29-1.37 (6H, m); 3.79 (3H, s); 3.95 (2H, s); 4.22-4.32 (4H, m); 6.82-

6.85 (3H, m); 7.15 (2H, d); 10.13 (1H, s, br).

d) 6-(4-Methoxyphenylmethyl)-3-methylthieno[2,3-d]pyrimidine-2,4(1H,3H)-dione
Methylamine (8ml) was condensed into a cooled solution of N-[3-ethoxycarbonyl-5-(4-

15 methoiyphenylmethyl)-Z—thienyl]-O-ethyl carbamate (0.93g) in ethanol (15ml). The
resulting solution was heated at 120°C in a sealed bomb for 16 hours. The solvent was
evaporated under reduced pressure and the residue was triturated with ether to give the title
compound (0.31g) as a solid.

MS (EI) 291 (M)

20 'HNMR (DMSO-Dg) §3.17 (3H, s); 3.73 (3H, s); 4.01 (2H, s); 6.87-6.91 (3H, m); 7.19

(2H, d); 12.10 (1H, s, br).

Example 2
6-(4-Methoxyphenylmethyl)-3-methyl-1-(2-methyl-2-propenyl)thieno[2,3-
2s  d]pyrimidine-2,4(1H,3H)-dione



Exarrpl e 3 15

1- (2- Met hyl propyl ). 6- (1- napht hal enyl met hyl ) t hi eno[ 2, 3-d] pyri m di ne- 2, 4(1I H3
H) - dione a) 3-(1-naphthyl)propanoirc acid 10% Pal | adi um on carbon (1. OQg)
was addedwpdsg4waspensi on of 3-(1-naphthyl)acrylic acid 2®CT(SE@3/0¥¥5in
tetrahydrofuran (500m ). The m xture was hydrogenated at 6 atnospheres for
18 hours then filtered through a kiesel @8hr pad washing with ethyl acetate
(3 x 10OM). The filtrate was evaporated under reduced pressure to give the
subtitle conmpound (50.Cg) as a solid. 1H NI\/R (DVMSO-D6) [err] 2.65 (2H, t);
3.30 (2H, t); 7.37-7 49-7.60 2Hn%25 7.79 (IH. d); 7.93
(1H, d); Iﬁrgm%&mqmy@»)’z—prg&eng@g%)ﬁﬁnl)guas 13iged to a stireq) suspepsjon of po assium .

oxalyl chBPRE 20 G0 Ry SR B Pherd BRI BB iR ®E e

dr opwi sejp] SIHSH)Jdidr%QOSIBQ%%ét@ﬁb Gmip Aﬁaneﬁaiﬂaxhomgmﬂﬂe Qh@ﬁﬁ)@u&S 509) in
anhydr ous’ | oromet hane (1 OOM ) and di net hyl f ormam de (O. . After a

further Zabdiluwed v\nﬁfsaﬁuate(baqﬂebumdsni\ chioride sebsticnvend exaraeted wnﬂethyﬂ educed
pressure and the residual oil dried in vacuo at 50[err]C for 4 hours. The
0i | Was ﬁ@d%‘Se@W&a’ilﬁeHWdﬁ'%9“?%FY%WE‘@P%T&%W%ﬁﬂWf&%ﬁBﬁ%élﬂ 0 a

t f 10% I 0 5 di
(5 aont) SpneeheRnnad ool pieutO Tnt ot it A RRR G Lo RolenPorhilby a'pﬁ‘ve
hydr ogenat,@coklﬁéa, Suh WA faamscemé Petfifm aifer (1Feieh BITBECT: 18],
ki esel guhr pad. The Tiltrate was evapor at ed under reduced pressure and t he

resi dual tide lcouppent! Onllghcuo to give a solid. This solid was redissolved in
anhydrou%(pji{tﬁgeyl formam de (20m ). Ethyl cyanoacetate

10 MS (EI) 356 (M+)
'H NMR (CDCh) 8 1.75 (3H, s5); 3.43 (3H, s); 3.81 (3H, s); 4.00 (2H, 5); 4.48 (2H, 5); 4.83
(1H, s); 4.98 (1H, s); 6.86 (2H, d); 7.02 (1H, s); 7.14 (2H, d).

Example 3
s 1-(2-Methylpropyl)-6-(1-naphthalenylmethylthieno[2,3-d]pyrimidine-2,4(1H,3H)-

dione

a) 3-(1-naphthyl)propanoic acid

10% Palladium on carbon (1.00g) was added to a suspension of 3-(1-naphthyl)acrylic acid
20 (50.0g)in tctrahydrofurén (500m1). The mixture was hydrogenated at 6 atmospheres for 18

hours then filtered through a kieselguhr péd washing with ethyl acetate (3 X 100ml). The

filtrate was evaporated under reduced pressure to give the subtitle compound (50.0g) as a

solid.

1HNMR (DMSO-Ds ) 6 2.65 (2H, t); 3.30 (2H, t); 7.37-7.46 (2H, m); 7.49-7.60 (2H, m);
25 7.79 (1H, d); 7.93 (1H, d); 8.07 (1H, d); 12.10 (11, s, br).



15 (4.53m ) and sulfur (1.36m) were added and the m xture stirred at 50C,
under nitrogen for 2 hours. Water (300m ) .followed by saturated sodi um

chl ori de @ o#/34990 (50nl) were added and the m xture was exPCHSES®O5t h
ether (3 x 300m ). The conbined organic extracts were dried over anhydrous
magnesi um sul fate, filtered and evaporatggd under reduced pressure. The

resi due was purified by colum chromatography over silica, eluting with

et her: hexane 20 (2:3) to give the subtitle conpound (1 1.Qg). Ms (APCl)
312.1 ((MtH)+), "H NVR (DVSO-D6) 8 1.20 (3H, t); 4.12 (2H, q); 4.35 (2H,

s); 6.56pl mhﬂ)z-aﬂuﬂas((ma hthd)eﬁymm&h«md-ﬂﬁspnefi#bamky}a?e 84 (IH d);
7.90-7.96 (I H m; 8.09- c) Ethyl

2- (2- net wsqiumywﬁmmohlan@q(‘}»é@m) miarmyylmmdmlqrome&hmmméﬂ)ewas wﬁw ate
?? ,dlr lrJ ;ndbggggr}%llg%ipd%;n%dﬁa' %pensxon ogdjeﬂ-naphtjh I)Bl%rp%n&r:] zsic1 OQE) UQ%% fdr&% a
2- am no- 9¢ (hsJ %ﬂ%ﬁgk% ﬁwh}eg@fbﬁ}h ‘iﬁx'i)b%t)é} thrﬂ{e?a%ﬁ?s e 2

met hyl propan0| c acl ure was stirre room

t enpersat ygghidQy s&aﬁxdwmvhb&ﬁteﬁmméﬁédmd ptegsre amdwhe résidual il dgipd ivas added
in 10 portions over 8 hours and 30 stirring continued for a further 16
hours. Thecepafid°Gionkboywsured into water (1000m), WD 98/ 54190

PCT/ SE98/ 00935 30 neutralized with sodi um bi carbonate and extracted with
ethyl acetate (2 x 500mM ). The organic extracts were dried over anhydrous

magnesi urgalif hred dsk@bé‘d fichnf &oﬁyé&%ﬁf@ﬂrémmyaﬁ%aseh 1" 2Efifr6 of The
resi due was puri

y col u chromatography over silica, eluting with
et her: hex@s alqa'uuﬂiz omagmeeosng) and lahhydreusc2)Gyharidint ((sazzmlg)n arfiydmoup. 57- 590C
M5 (APCI) 368 Hém NVR (DMSO-DO) 8 0.86 (6H, d); 1,22 (3H, t);
1.66- o gzc(rahydmfpranz( )( "ﬂ;p mifgiyre was hydrogenated at 2 atrospheres for 4 days'and’

then filtered through a kieselguhr pad. The filtrate was evaporated under reduced pressure

and the residual oil dried in vacuo to give a solid.

This solid was redissolved in anhydrous dimethylformamide (20ml). Ethyl cyanoacetate
15 (4.53&11) and sulfur (1.36ml) were added and the mixture stirred at 50°C, under nitrogen for
"2 hours. Water (300m!) followed by saturated sodium chloride solution (SOIhl) were addeci
and the mixture was extracted with ether (3 X 300ml). The combined organic extracts were
dried over anhydrous magnesium sulfate, filtered and evaporated under reduced pressure.
The residue was purified by column chromatography over silica, eluting with ether : hexane
20 (2:3) to give the subtitle compound (11.00g).
MS (APCT) 312.1 (M+H)"),
'H NMR (DMSO-Dg) 8 1.20 (3H, t); 4.12 (2H, q); 4.35 (2H, s); 6.56 (1H, s5); 7.08 (2H, s,
br); 7.41-7.56 (4H, m); 7.84 (1H, d); 7.90-7.96 (1H, m); 8.09-8.13 _(1H, m).

25 ¢} Ethyl 2-(2-methylpropyl)amino-5-(1-naphthaleny]methyl)-3;thi0phenecarboxyial;e
Sodium borohydride (1.3g) was added in 10 portions over 5 hours to a stirred sclution of
ethyl 2-amino-5-(1-naphthalenylmethy!l)-3-thiophenecarboxylate (5.50g) in 2-
methylpropanoic acid (40ml) at 0°C. The mixture was stirred at room temperature for 16
hours then further sodium borohydride (1.8g) was added in 10 portions over 8 hours and

30 stirring continued for a further 16 hours. The solution was poured into water (1000ml),



(2H q) 4A0 (2H s) 6.70 (IH, s); 7.43-7.57 (4H, in); 7.84 (1H, dd);
7.92-7.95 (IH m; 8.11-8.14 (1H, m. to d)

N - Acetyl - N- (2-net hyl propyl ) - N-[ 3- et hoxycar bonyl . 5- (1- napht hal enyl net hyl ) - 2
-t hi enyW@p&8d19Ncetyl chloride (1.08m) was added to a sPFFSEWMHpensi on
of silver cyanate (2.37g) in anhydrous toluene (50m). After | hour, ethyl
2- (2- et hyl propyl ) am no-5-(1- 15 30

napht hal enyl net hyl ) - 3-t hi ophenecar boxyl ate (4.646g) was added and stirring
was continued for 16 hours. The m xture was filtered and the solid residue
was washed with ether (50n1 ) Themionbl ned |[i uors wer e evapor at ed under -

reduced HSPE%IQ?F@”M fuie bicarbopgie apd extracted with BYllﬁ?#a@K?&ﬁQpﬁé} gbﬁy over

| | ut t t h t | d
(5. 06g) Testid,Bfratls'eg® UREd ovel B ols mdgneifms i, Bfiebiiabd prapolely Te: 11
0.87 (6 ; 3. 80 (2H,
or) El 2'154{&1?9 ped@ce%%réé'u‘fse Tﬁe re@xdzgwqxs g@nﬁéﬁ'ﬂ)y ‘g%mm% cl%gm{a rap'fﬁ' ovés e 7'( ca
(4H, m elﬁtxr%v(th Hhed‘)hexﬁ’ném X)IHglvddl)e su'bnﬂ@cérhpbundc{)’wlogﬁ e)

1- (2- Met hyl grgﬁ y),) - 6- (| - napht hal enyhnet hyl ) t hi eno[ 2, 3-d] pyri m di ne-
2, 4( PH, SPW & Sodi um et hoxi de (0.036g) was added to a solution of

N - acet yl )-N-[3-
et hoxycyﬁg_ﬁ?ﬁwykg@ al enyI met hyl )-2-thi enylJurea (0.20g) in ethanol

(4nil) . TEENMR{DMSOMBS) 50.86 (64, d)01.23 (312uh;s1.46d2€02 fUHL /7 2.9 PEIHBdRRKi de
(0.036g) was added After a 30 further 3 hours, the m xture was poured into

hydr ochl{@H; q);3c40(2ER K); 6T0rtHH, 9nd.4351 5@ dv); 7. 8'311H\ﬁd:d); BIRTIO54tE m)e (2 X
20m ). Tgh1e1 %rlga(rllhcmﬁxt racts were dried over anhydrous magnesi um

1
d) N’-Acetyl-N-(2-methylpropyl)-N-[3-ethoxycarbonyl-S-(1-naphthalenylmethyl)-2-
thienylurea.

Acetyl chloride (1.08ml) was added to a stirred suspehsion of silver cyanate (2.37g) in
anhydrous toluene (50mi). After 1 hour, ethyl 2-(2-methylpropyl)amino-5-(1-

15 naphthalenylmethyl)-3-thiophenecarboxylate (4.646g) was added and stirring was
continued for 16 hours. The mixture was filtered and the solid residue was washed with
ether (50ml). The combined liquors were evaporated under reduced pressure and the
residue purified by column chromatography over silica, eluting with ether : hexane (1:1) to
give the subtitle compound (5.05g) as an oil.

20 MS (APCI) 453.1 (M+H)"), _

'H NMR (CDCls) & 0.87 (6H, d); 1.29 (3H, t); 1.78-1.92 (1H, m); 2.44 (3H, s); 3.06-3.80 -
(2H, br); 4.24 (2H, q); 4.53 (2H, s); 7.09 (1H, s); 7.30 (1H, s, br); 7.41-7.58 (4H, m); 7.84
(1H, d); 7.90 (1H, dd); 7.99 (1H, dd).

25 e) 1-(2-Methylpropyl)-6-(1-naphthalenylmethyl)thieno{2,3-dlpyrimidine-
2,4(1H,3H)-dione ’
Sodium ethoxide (0.036g) was added to a solution of N'-acetyl-N-(2-methyipropyl)-N-[3-
ethoxycarbonyl-5-(1-naphthalenylmethyl)-2-thienyl]urea (0.20g) in ethanol (4ml). The
mixture was stirred for 3 hours then further sodium ethoxide (0.036g) was added. After a

30 further 3 hours, the mixture was poured into hydrochloric acid (2M, 20ml) and extracted



sulfate, filtered and evaporated under reduced pressure. The residual solid
was recrystallised fromethyl acetatefhexane to give the title conpound (O.

10509) . m o ds221990[err]C 5 M (APCI) 365.1 ((MrH)4), 'H pivRstdaidosasDo)
[err] 0.84 (6H, d); 2.02-2.18 (1H, n); 3.57 (2H, d); 4.60 (2H, s); 7.01
(IH s); 7.48-7.59 (4H m; 7.87 (1H ddy; 7.95 (IH dd); 8.16 (IH dd);
11.34 (IH s, br). Exanple 4 10

3- Met hyi - 1- ( 2- et hyl propyl ) - 6- ( 1- napht hal enyl net hyl ) t hi eno[ 2, 3-d] pyri mi di ne
- 2,4(1H, 3H)-di one Sodi um et hoxi de (0.18g) was added to a stirred solution

of N - acewih ethiyl adetiind (2y¢ POTOIPYTHe-orgdnti¢ dxdraetshoey @ﬁé@@ﬁﬁt'anﬁydrbus magnesmm
- napht hal enyl net hyl ) - 2-t hi enyl l urea (Exanple 3, step c¢), 309)

et hanol (seifate, filiéred endsevaparated unddoreduded pressare. '[Ec‘swm)iuailashdidded Af t er a

further 16 ho donet hane er_a further 24
hour s, tﬁac%i}u'@&“?% °w1%s*eﬂ@eetaé@emﬁaa“)aﬁ%nmq Bl(é ¢03®i d (2M -30m1)
and extra‘gﬁjegggmlgdb@t hyl acetate (2x 30m ). The orgahic extracts were dried
over anhydfous magnesium sulfate, filtered and evaporated under reduced

pr essureMWAPC@s%ﬂJE((m{)pyrlfled by col utm chr omat ogr aphy over silica, 20
el uting vylth et her: hexane and then triturated with ether to give

the title HNMR (IMSQ-Dspaig 3(ﬂil-pﬁl) 2822018418 m)3. %(1&@]66@71@'1 BY,(AO0k-H) +) |

0 4 53 O 348ES Gt 7 8, 48 ia%n&ﬁm@“éw?d%) TR A

786790(IH m; 7.95-8.02 (IH m. 32 Exanple 5
Example 4

10 3-Methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)thieno[2,3-d]pyrimidine-
2,4(1H,3H)-dione

38
Y

Sodium ethoxide (0.18g) was added to a stirred solution of N’-acetyl-N-(2-methylpropyl)-
N-[3-ethoxycarbonyl~5-(1‘-naphthaleny!methyl)-2~thienyl}urea (Example 3, step c), 0.30g)
is  inethanol (6ml). After 6 hours, iodomethane (0.165ml) was added. After a further 16 hours
iodomethane (0.165ml) was added, After a further 24 hours, the reaction mixture was
poured onto hydrochloric acid (2M, 30ml) and extracted with ethyl acetate (2x 30ml). The
organic extracts were dried over anhydrous magnesium sulfate, filtered and evaporated
under reduced pressure. The residue was purified by column chromatography over silica,

20  eluting with ether : hexane (1:1) and then triturated with ether to give the title compound
(0.24g).

m.p. 137-138°C

MS (APCI) 379.1 ((M+H)"),

"H NMR (CDCI; ) 8 0.93 (6H, d); 2.18-2.32 (1H, m); 3.38 (3H, s); 3.68 (2H, d); 4.52 (2H,
25 8); 7.04 (IH, t); 7.40-7.52 (4H, m); 7.82 (1H, d); 7.86-7.90 (1H, m); 7.95-8.02 (1H, m).



3 NEt hyI 1 (2 met hyI propyl) 6- (1- napht hal enyl met hyl ) - 5-t ( 2- )
pyridinyl)thio]thieno[2, 3-d] pyrimdine-2,4(1H 3H -dione 5 n-Butyllithium
(2. OM sol ution in hexanes, 0.32nl) was added dropwi se to a sol ution of

di i sopr oW %8 (0.093n ) in anhydrous tetrahydrofuran ESHSESHISE C, under
nitrogen. The solution was stirred for 5 mnutes then cooled to -78C and a
solution of 3-nethyl-1-(2- 32

net hyl propyl ) - 6- (1- napht hal enyl net hyl ) t hi eno( 2, 3-d] pyri m di ne- 2, 4(1H, 3H) - _ di
one (0.20g) in anhydrous tetrahydrofuran (Sm) was added. After 15 m nutes,
a solution of 2,2'- io dipyridyl disulfide (0.145g) in anhydrous .
tetrahygﬁéml\l%ﬁ (2m) was added The m xture was stirred for a further 1

hour at ,-y&3l;err t | to rmto roo erature. The-reaction

m Xt ur e39%§£'86'&1@&%i‘5’!¥%§%ﬁ¥}$%' PM&W@%@EWW carbonat e sol ution

(30m ) gﬁdhﬁqﬁhﬁ,}ﬁ,mﬁ[pgmmlﬁgg 4(?3)31.13%,)3 The organic extracts were.
dried over anhydrous magneSi'um sul fate, filtered and evapor at ed under
reduced pressure. The residue was 1s TN i ed by col umm chr omat ogr aphy
over silica, eluting with acetoneg hegxa (1:2) and was then recrystallised

fromethyl acetate/hexane to gi\ € AR t|tIe conpound (0.172g). mp.
148-149[err]C M5 (APCI) 488.1 WR (CDC[err] ) [err] 0.89 (6H,

d); 2.10-2.25 (1H, m; 3.31(3 ; Si { d); 4.73 (2H, 20 s); 7.05
(1IH, dd); 7.17 (1B, d); 7.36(1, d); 40-7.58 (4H, nm); 7.81 (1H, dd);
7.85 (1H, d); 7.98 (1H, d); 842845(IH m . 33 Exanple 6

5-[ (3- Hydr oxypr.opyl)thio]-3-nethyl - 2- met hyl yl)-6-(1-
naph®halfeRyiyHihiny (210M sefution BUEPP(B‘}QSo Bgmhavas ad Eeﬂﬁgwlsgr%&olstm@fepar ed

accor di g Qoby1Emble 26 353 if Gy ar i letkadhy BEANRN B5rd) b BE BadlY hitldghd Angm (2. OM
solution was stirred for 5 minutes then cooled to -78°C and a solution of 3-methyl-1-(2-
methylpropyl)-6-(1-naphthalenylmethyl)thieno(2,3-d]pyrimidine-2,4(1H,3H)-dione (0.20g)
in anhydrous tetrahydrofuran (Sml) was added. After 15 minutes, a solution of 2,2’-

10 dipyridyl disulfide (0.145g) in anhydrous tetrahydrofuran (2ml) was added The mixture was
stirred for a further 1 hour at -78°C then allowed to warm to room temperature. The
reaction mixture was poured onto saturated aqueous sodium bicarbonate solution (30ml)
and then extracted with ether (2 X 30mi). The organic extracts were dried over anhydrous
magnesium sulfate, filtered and evaporated under reduced pressure. The residue was

ts  purified by column chromatography over silica, eluting with acetone : hexane (1:2) and was
then recrystallised from ethyl acetate/hexane to give the title compound (0.172g).

m.p. 148-149°C
MS (APCI) 488.1 (M+H)",
"H NMR (CDCl3 ) §0.89 (6H, d); 2.10-2.25 (1H, m); 3.31 (3H, s); 3.63 (2H, d); 4.73 (2H,

20  8); 7.05 (1H, dd); 7.17 (1K, d); 7.36 (1H, td); 7.40-7.58 (4H, m); 7.81 (1H, dd); 7.85 (1H,
d); 7.98 (1H, d); 8.42-8.45 (1H, m).



solution in hexanes, 0.32nl) and diisopropylam ne (0.093m ) in anhydrous

t et rahydr of uran (5n1)

3- et hyI ’ﬁ-é ot hyl propyl ) - 6- (1 - napht hal enyl net hyl ) t hi enpéPseosibexgr | m di ne
- 2, 4(LH, 8. one (0.20g) in anhydrous tetrahydrofuran (5m ) and

3- ([dl met hyl (1, 1- di et hyl ethyl)sHyIIoP%)propyl

4- met hyl phenylth| osul fonate (0.19qg, J d. Chem 1995,38, io 2557) in
anhydrous tetrahydrofuran (2m ). The crude adduct was di ssolved in
tetrahydrofuran (6m) and treated with tetrabutyl anmoni um fl uoride hydrate
(0. 209).%& 616 hours, the solution was diluted with water (30nil) and
extracte ether (2 x 30m ). The organic extracts were dried over
anhydr ous.f H?&ﬁiﬁgb&p&‘lftﬁio?-&ﬁlbiﬂy@i% Mﬁ,ﬁpﬁ;&t (¢4 under reduced .
pressure. The residue was purified by col Uumm romat ogr aphy over silica,

el uti ng naplithelenghndbyl)thicho],S-dlpwrimidines23t(2H| I ediofie om et hyl

acet ate/ hexane to give the title conpound 0.098g). mp. 130-131C M5 (APCI)
469 ((MH)+), H NWVR (CDClerr] ) [err] %&(GH, d; 1.90 (2H, quin);
2.10-2.24 (IH m; 2.84 (1H, t); 3 t); 3.42 (3H, s); 3.63 (2H, d);
3.89 (21H, q);, 4.78 (211, s); 7.32Y 7 44 (1H, t); 7.45-7.56 20

(2H, m; 7.82 (1H, d); 784792(1 &\N-8.07 (IH m. 34 Exanpl e

, dj

7 Met hyl

4-1(1, 2, 3, 4-t et rahydr o- 3- net hyl - Ny /pr opyl ) - 6. (1. napht hal enyl net hyl )
- 2, 4-di oxot hi eno[ 2, 3-dl pyri m di n 5 yl ) tbi ol butanoate 0 5 a)

4,4, 4-Trimet hoxybut yl par a-t ol uenet hi ogsul phonate A suspensi on

par a- § ol Besparediasqriingde the piesedupdeseribadiin Expmpled frqrgp-buttylhmrn &2 oM
Cet anyardREeip b et s RlREReRo posn i bR SR R e o
room t enpshp! 3Rty -3-H@u$lpropy®-6-(1-naphthalenylmethyl)thieno[2,3-d]pyrimidine-
2,4(1H,3H)-dione (0.20g) in anhydrous tetrahydrofuran (Sml) and 3-{ [dimethyl(1,1-
dimethylethyl)silyljoxy } propyl 4-methylphenylthiosuifonate (0.19g, J. Med. Chem. 1995, 38,
o 2557) in anhydrous tetrahydrofuran (2ml). The crude adduct was dissolved in tetrahydrofuran
(6ml) and treated with tetrabutylammonium fluoride hydrate (0.20g). After 16 hours, the

solution was diluted with water (30ml) and extracted with ether (2 X 30ml). The organic

extracts were dried over anhydrous magnesium suifate, filtered and evaporated under reduced

pressure. The residue was purified by column chromatography over silica, eluting with ether
15 and was then recrystallised from ethyl acetate/hexane to give the title compound (0. O98g)

m.p. 130-131°C

MS (APCI) 469 (M+H)Y,

'H NMR (CDCl; ) § 0.88 (6H, d); 1.90 (2H, quin); 2.10-2.24 (1H, m); 2.84 (1H, t); 3.17 (2H,

t); 3.42 (3H, s); 3.63 (QH, d); 3.89 (2H, q); 4.78 (24, s); 7.35 (1H, d); 7.44 (1H, t); 7.45-7.56
20  (2H, m); 7.82 (1H, d); 7.84-7.92 (1H, m); 8.01-8.07 (1H, m).



m xture was poured into saturated aqueous sodi um bi carbonate sol ution
(200m ) and 1o extracted with ether (2 x 200m ). The organic extracts were
dried over anhydrous sodiumsulfate, filtered and evaporated under reduced
pressure WO %5480t he subtitle conpound (10.52g) as an oil PCTSERBAeFerr])
[err] 1.57-1.62 (2H, nm); 1.64-1.75 (2H, n); 1.86 (3H, s); 2.88 (2H, t);
3.06 (9H, s); 6.73 (2H, d); 7.84 (2H, dpBg4 15 b) Met hyl

4-1(1, 2, 3, 4-tetrahydr o- 3- net hyl - 1. ( 2- net hyl propyl ) - 6- ( 1-

napht hal enyl net hyl ) - 2, 4- di oxot hi eno[ 2, 3-d] pyri ni di n-5.yl)thio] butanoate
Prepared according to the procedure descrl bed in Exanple 5 from

n- but yl | Wlﬂ'{z 5M sol ution in hexanes, 0.77m ) and diisopropyl am ne

15" e MRy BR0H ATt iRl A engthylproionbp AT omphgupenieva-
2, 4(1H, 34l ﬂbﬁ?&ﬁxeﬁg[}?ﬂ% a%e?f‘?ﬁﬁ% &IF ydrofuran (10Om) and

4,4, 4-trimet hoxybut yl’ nate (0.799g) in anhydrous
tetrahydrofuran (5m). The reaction S quenched wi th hydrochloric acid
(0.5M 20m ), diluted with ether (20fd) and stirred for 10 m nutes. The
phases were separated and the aqueous) phase extracted with further ether 25
(20m ). The conbined organic extragts
sul fate, 35 filtered and evapgy
was purified by colum chromat ography
hexane (1:1) to give the title congound 5g) as a solid. mp.
111-112[err]C5 M (APCl) 511.0 ((MFH)+=Z 'H NVR (CDC[er] ) [err] 0.87
(6H, d); 1.98 (2H, quin); 2.10-2.20 (IH m; 2.52(2H, t); 3.10

s a) 4,4,4-Trimethoxybutyl para-toluenethiosulphonate

ere dried over anhydrous magnesi um
under
r

reduced pressure. The residue
(lica, eluting with ether:

A suspension of para-toluenethiosulphonic acid potassium salt (8.77g), trimethyl
4-bromoorthobutyrate (8.00g) and 18-crown-6 (10.24g) in anhydraus tetrahydrofuran
(60ml) was ultrasonicated for 5 minutes then stirred at room temperature for 3 days. The
mixture was poured into saturated aqueous sodium bicarbonate solution (200ml) and

10 extracted with ether (2 X 200ml). The organic extracts were dried over anhydrous sodium
sulfate, filtered and evaporated under reduced pressure to give the subtitle compound
(10.52g) as an oil. |
"H NMR (C¢Ds) & 1.57-1.62 (2H, m); 1.64-1.75 (2H, m); 1.86 (3H, s); 2.88 (2H, t); 3.06
(94, s); 6.73 (2H, d); 7.84 (2H, d).

15
b) Methyl 4-[(1,2,3,4-tetrahydro-3-methyl-1-(2-methylpropyl)-6-(1-
naph.thalenylmethy'l)-2,4-dioxothieno[2,3-d]pyrimidin-s-yl)thiolhutanoate
Prepared according to the procedure described in Example 5 from n-butyltithium (2.5M
solution in hexanes, 0.77ml) and diisopropylamine (0.277ml) in anhydrous tetrahydrofuran

20 (5ml), 3-methyl-1-(2-methylpropyl)-6-( 1-naphthalenylmethyl)thieno[2,3-d]pyrimidine-
2,4(1H,3H)-dione (0.20g) in anhydrous tetrahydrofuran (10mi) and 4,4,4-trimethoxybutyl
para-toluenethiosulphonate (0.799g) in anhydrous tetrahydrofuran (5ml). The reaction was
quenched with hydrochloric acid (0.5M, 20ml), diluted with ether (20ml) and stirred for 10
minutes. The phases were separated and the aqueous phase extracted with further ether

25 (20ml). The combined organic extracts were dried over anhydrous magnesium sulfate,



(211, t); 3.42 (3H, s); 3.62 (2H, d); 3.67 (3H s); 4.76 (2H, s); 7.35 (1H,
d); 7.45 (IH, t); 7.48-7.55 (2H, m; 7.81 (1H d); 7.86-7.92 (1H m;
7.99-8. 04wdbb54d¢ tO Exanple 8 PCT/SES8/00935
4-1(1, 2, 3, 4- Tetrahydr o- 3- et hyl - 1- ( 2- et hyl propyl ) - 6- ( 1- napht hal enyl net hyl )
-2, 4- dioxot hi eno[ 2, 3-d] pyri m di n-5-yl )t Rkoj but anoi ¢ acid Aqueous sodi um
hydr oxi de solution (1M 4m ) was added.to a solution of nethyl 4- 15
[(1,2,3,4-tetrahydro-3-net hyl - 1- (2- net hyl propyl ) - 6- (1 -napht hal enyl net hyl ) -2
, 4- di oxot hi eno[ 2, 3-d] pyri m di n-5-yl ) thio]butanoate (0.382g) in nethanol
(8m ) andilteeéd aityehapbratediundéniefiuceBipeessuce! Theresidae s/t purtfiedby dobefin
tenperature for 4 hours, diluted with water (50mM), acidified with
hydr ochl cthrematogtphy Ryersiliraeiuting with eilier hhewane{ hibrtogiveythe Hdecempoundxt ur e
(5:3, 80nep). T?e ogfg@ni c extracts were dried over anhydrous magnesi um 20
sul fat e, 13008} 8 "evapor at ed under reduced pressure. The residual solid
was recryglalhigggecdrom ethyl acetate/hexane to give the title conpound (0.
19g). mp. "172-173[err] C M5 (APCl) 497 ((M+tH) +), [err]H NVMR ( DMSO- D6)
Egr r] 5)0 8MS§(@&RC§¢511.()1((B§FH§\)—,I, 2qui 3) ;1. 9;- (2.215 (1H, n);2 2. 37 ((j)ZH t );9 ?I 04
H t); 3.24 H s);.3.5 H, . 4.76 H_s): 7.4 |_H, . 7.4 H,
t): 7. 53-‘%5@4 -@%),5‘6-8§é5}§14 q); 18;3;(21%. QEn); QHP-%%Q(;I%P@B&P?@H@;;&@.'12
(1H s, b o : Yh. ) . . )
a1 2, S PRRARTIR B JSHTRR: 167 M ORI 133 (AR ot ny1)
- 2, 4- di o g8 i 10k 3; ABRYTHI)IY B0 13 by bblRuSeRks, Pot assi um
per oxyrmonosul fate (0.163g) was added to-a stirred suspension of methyl 4-
1o
[(1, 2,3, 4-tetrahydro- 3-net hyl - 1- (2- net hyl propyl ) - 6- ( 1- napht hal enyl met hyl ) -2
, 4- dimaonmplq%, 3-d] pyri m di n-5-yl)thio] butanoate (0.246g) in nethanol

(3m).  4.1(1,2,3,4-Tetrahydro-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-2,4-
dioxothieno[2,3-d]pyrimidin-5-ylthio}butanoic acid

- Aqueous sodium hydroxide solution (1M, 4ml) was added to a solution of methyl 4-

5 [(1,2,3,4-tetrahydro-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-2,4-
dioxothieno[2,3-d]pyrimidin-5-yl)thioJbutanoate (0.382g) in methanol (8ml) and
tetrahydrofuran (4ml). The mixture was stirred at room temperature for 4 hours, diluted
with water (50ml), acidified with hydrochloric acid (2M) and extracted with an ether/ethyl
acetate mixture (5:3, 80ml). The organic extracts were dried over anhydrous magnesium

20  sulfate, filtered and evaporated under reduced pressure. The residual solid was
recrystallised from ethyl acetate/hexane to give the title compound (0.19g).

m.p. 172-173°C
MS (APCI) 497 (M+H)"),



tetrahydrofuran (3m) and water (3m). After 1 hour, the reaction mxture
was poured into saturated aqueous sodi um bi carbonate solution (20m) and
extracted with ethyl acetate (2 x 20m ) The organic extracts were dried
over anhy¥®#&4Mgnesi um sulfate, filtered and |s evapor REFRINEERS r educed
pressure. The residue was purified by colum chromat ography eluting with
hexane: ethyl acetate (1:1) followed by 3rituration with ethyl _
acet at e/ hexane to give the title conmpound (0.80g) mp. 160-161C M5 (APCl)
527.1 ((MtH)'), 20 "H NWMR (DVMSO-D6) [err] 0.77 (3H, d); 0.79 (3H, d);
1.95-2.0 el Qw2 25 , 56, ' 19 (34, . 3.20-3.33
(o mh; BNUR BhisGipl 59 ol 108 o uind 3874 As cihuo g Bt 387 7
Ve o [ St A0 Gl RO Jeh, @) 476 B8 G Ha i, & Fdo (o B ss 750 R @ 10
4- (1, 2, 3rj; 7.88 (EElyd)y DIG(1EEIdaly] 8.06 (1, iyt 1ovi POIBRY, br). 6- ( 1- napht hal enyd net hyl ) -.
2, 4- di oxot hi eno[ 2, 3-dl pyri m di n-5-yl)sul fonyl | butanoate s .

3- Chl or oper oxybenzoic acid (57-86% 0.366g) was added to a sol ution of

met hyl 45 é’%ﬁ]ﬂlﬂé 3, 4-tetrahydro-3-net hyl - 1- (2- met hyl propyl ) - 6-(
1- napht hZX thyl)-2, 4- di oxot hi eno[ 2, 3-d] pyri mi di n-5-yl )t hi ol but anoat e

(0.36Q) i { (90418 ey \{ B Re&is 1.9 j iy ut ed
with ethy tg%:'re:{lg(t(i’e’(ﬁgm ; igﬁg the%h)v'f\\gs elggt\%p {i}%g)él% Eﬁétﬁ] ghﬂg%aﬁée}g%@%hggi um
net abi suRf4-diexethieriof2)8-dlpfitnjdifnS-yisutiinylbwdidatat ed aqueous sodi um 1o

bi carbonate solution (20m ). The organic |aygr was dried over anhydrous

magnesi um sul fate, filtered and evaporat edy¢@nder reduced pressure. The
resi due was crystallised fromethyl acet / hexane to give the title
compound (0. | 82g). mp. 122- 124[°er ro]s M5 (APCI) 543.0 ((MtH) +),

N

B
T

Potassium peroxymonosulfate (0.163g) was added to a stirred suspension of methyl 4-

1o [(1,2,3 ;4-tetrahydro-3-methy1;l -(2-methylpropyl)-6-(1-naphthalenyimethyl)-2,4- R
dioxothieno[2,3-d]pyrimidin-5-yl)thio]butanoate (0.246g) in methanol (3mi),
tetrahydrofuran (3ml) and water (3ml). After 1 hour, the reaction mixture was poured into
saturated aqueous sodium bicarbonate solution (20ml) and extracted with ethyl acetate (2 X
20ml) The organic extracts were dried over anhydrous magnesium sulfate, filtered and

15 evaporated under reduced pressure. The residue was purified by column chromatography
eluting with hexane : ethy! acetate (1:1) followed by trituration with ethyl acetate/hexane to
give the title compound (0.80g)

m.p. 160-161°C |
MS (APCI) 527.1 (M+H)",

0 'HNMR (DMSO0-Dg) 8 0.77 (3H, d); 0.79 (3H, d); 1.95-2.09 (2H, m); 2.10-2.25 (1H, m);
2.56 (2H, t); 3.19 (3H, s); 3.20-3.33 (2H, m); 3.46 (1H, dd); 3.58-3.64 (4H, m); 4.74 (1H,
d); 5.58 (1H, d); 7.50-7.59 (4H, m); 7.90 (1H, d); 7.97 (1H, d); 8.21 (1H, d).



15 "HNWR (CDC[err]3 ) [err] 0.81 (6H, d); 1.98-2.15 (1H, m; 2.30 (2H,
quin); 2.61 (2H t); 3.40 (3H, s); 3.54 (2H, d); 3.71 (3H, s); 3.94 (2H,
t); 5.10 » 7.43-7.58 (4H, m); 7.86-7.94 (3H, nm. e 11
4-1(1, 2, 3‘?%5%%?}%hydr 0- 3-net hyl - 1- (2- met hyl propyl ) - 6- (I - né’ﬁﬁ'ﬁm‘g@é@}f met hyl )
-2,4- dioxothieno[2,3-d]pyrimdin-5-yl )ggl fonyl ] butanoic acid 0 5 Sodi um
hydr oxi de solution (1M Im) was added a stirred suspension of nethyl 4-
[(1,2,3,4-tetrahydro-3-nethyl- |-(2-nethylpropyl)-6-(1

- napht hal enyl net hyl ) - 2, 4-

di oxot hi%ﬁﬁ'ﬁﬁle ] pyrimdin-5-yl)sul fonyl]butanoate (0.1Qg) in nethanol
(3m) and tetrahydofuran (3m ). After 4 hours, the reaction m xture was

di | ut ed MetliylWo(E,2,3(L{s1rahydfe-Bcméthglil R irheth -6:(1haphtithiériith -2,4-
extracted WI“B'; ﬂt h’)% acet gte (2 x gom‘?. Thse‘%glm?)rg(aniag el%tlr act gﬁi\%grzé4
evapor at éioxethieno{2,3 dippdmidipSsypbsulfonybutanoatee was partiti oned between
ether (30m ) and aqueous sodi um hydrexi de solution (0. IM 30m). The
aqueous phase was acidified with hyddochloric acid (2M and extracted with
ethyl acetate (2x 30m ). The organic ¢xtracts were dried over anhydrous
magnesi um sul fate, filtered and evapoiNat ed under reduced pressure. The
residue was triturated with ethyl acetsgte/ hexane to 15 give the title
conpound (0.028g). rn.p. 174-175fef « M5 (APCI) 529.0 ((MrH)+), '"H NMWR
(DVMBO-D6) [err] 0.77 (6H, d); 1.9R- A g5\ 3A\M; 2.43 (2H, t); 3.24 (3H,
s); 3.55 (2H, d) 3.85 (2H, t); 5. 1%2H, /7.46-7.61 (41, nm; 7.95 (1H,
d; 7.97-8.04 (211, m; 20 12.22 , s—%r).

s 3-Chloroperoxybenzoic acid (57-86%, 0.366g) was added to a solution of methyl 4-

{(1,2,3,4-tetrahydro-3-methyl-1-(2-methylpropy!)-6-(1-naphthalenylmethyl)-2,4-
dioxothieno[2,3-d]pyrimidin-5-yl)thio]butanoate (0.36g) in dichloromethane (20ml). After
1 hour, the solution was diluted with ethyl acetate (40ml) and then washed with saturated
aqueous sodium metabisulfite solution (20m!) followed by saturated aqueous sodium

10 bicarbonate solution (20ml). The organic layer was dried over anhydrous magnesium
sulfate, filtered and evaporated under reduced pressure. The residue was crystallised from
ethyl acetate/hexane to give the title compound (0.182g).
m.p. 122-124°C |
MS (APCI) 543.0 (M+H)"),

15 'HNMR (CDCl; ) § 0.81 (6H, d); 1.98-2.15 (1H, m); 2.30 (2H, quin); 2.61 (2H, t); 3.40
(3H, §); 3.54 (2H, d); 3.71 (3H, s); 3.94 (2H, 1); 5.10 (2H, s); 7.43-7.58 (4H, m); 7.86-7.94
(3H, m).



Exanpl e 12

6- Benzyl - 3-net hyl - 1- (2- et hyl propyl )t hi eno[ 2, 3-dl pyri m di ne-2, 4(1H, 3H) . di on
e a) Ethyl 2-am no-5-(phenyl nmethyl)thiophene-3-carboxylate s Triethylam,nne
(10. 40m )Weasssdeled to a sol ution of 3-phenyl propanal = ( 10 PEIFEYNIA
cyanoacetate (7.95m ) and sul fur (2.40g) in dinethylformamde (30m ). The

m xture was heated at 500C under nitrogeyg for 3 hours, then diluted with .
wat er (350m ) and extracted with diethyl ether four times. The organic
extracts were dried over anhydrous magnesium sulfate, filtered and

evapor at ed under reduced pressure. The residue was purified by 10 colum

chr omat oExample Bl uting with diethyl ether: isohexane (1:3) to give the

subtitle 4. 20) PCl 6 ) ! rrel) [err]
135 (3iAgloadohest by ittt} GohefiyTorabylf o dlpaniehaleifingin i Ehd
7.20-7. 33, . 5 [t s ond '

2-(2-nmet ﬁw&gﬁgﬁy {%’r]?i'ﬁg}?@l?%Jﬁse'ﬁ@ls‘#g{%w’)“{%%cpﬁ%%e- 3-car boxyl ate Sodi um

bor ohydride (3.0g) was added in 6 portionsjfover 3 hours to a stirred

sol ution of ethyl 2-am no-5-(phenyl nethylf)tti ophene- 3-carboxylate in

2- met hyl propanoi ¢ acid under nitrogen. e mxture was stirred at room
tenperature for 20 hours and was tfhefe | uted 20 with water, neutralized
wi th sodium bi carbonate and extractgewi th ethyl acetate four tines. .The
organi c extracts were dried overganfydf oys esiumsul fate, filtered and
evapor at ed under reduced pressu?e. Th : was purified by colum
chromat ography, eluting wth diet hlw‘/et h i sohexane (1:19) to give the
subtitle conmpound (2.80g). Ms (APCI) 318 ((MrH)+) 25 [err]H NVR (CDC err])

[err] 0.96 (6H d); 1.32 (3H, t?; 1.93 (IH, m,; 2.97 (2H, dd); 3.92 (2H1,
s); s Sodium hydroxide solution (1M, Iml) was added to a stirred suspension of méthyl 4-

[(1,2,3,4-tetrahydro-3-methyl-1-(2-methylpropy!)-6-(1-naphthalenyimethy!)-2,4-

dioxothienof2,3-d]pyrimidin-5-yl)sulfonyljbutanoate (0.10g) in methanol (3ml) and
tetrahydofuran (3ml). After 4 hours, the reaction mixture was diluted with water (20ml),
acidified with hydrochloric acid (2M) and extracted with ethyl acetate (2x 30ml). ’Ihe
10 organi;: extracts were evaporated under reduced pressure. The residue was partitio'ﬂed
between ether (30m!) and agueous sodium hydroxide solution (0.1M, 30ml). The aqueous
phase was acidified with hydrochloric acid (2M) and extracted with ethyl acetate (2%
30ml). The organic extracts were dried over anhydrous magnesium sulfate, filtered and
evaporated under reduced pressure. The residue was triturated with ethyl acetate/hexane to
15 give the title compound (0.028g).
m.p. 174-175°C
MS (APCI) 529.0 (M+H)"),
'H NMR (DMSO-Dg ) 8 0.77 (6H, d); 1.92-2.05 (3H, m); 2.43 (2H, t); 3.24 (3H, s); 3.55
(2H, d) 3.85 (2H, t); 5.10 (2H, 5); 7.46-7.61 (4H, m); 7.95 (1H, d); 7.97-8.04 (2H, m);
20 12.22 (1H, s, br).



4.23 (2H, q); 6.75 (1H, s); 7.20-7.34 (5H, m; 7.46 (1H m 40 c)
N - Acetyl - N- (2- net hyl propyl ) - N-[ 3- et hoxycar bonyl - S- (phenyl net hyl ) - 2-

t hi enyl ]

Wk A5 tyl chloride (0.69mM ) was added to a sti rf,g.[j, E&éﬁ,BS‘;QSi on of
silver cyana{e At

1.5 1g) in anhydrous toluene (30m ) under rogen.

hour, ethyl 2-(2-nmethyl propylam no)-5- 5
(phenyl net hyl ) t hi ophene- 3- car boxyl at e (%9 55g) was added and stirring was

continued for 20 hours. The m xture was filtered and the solid resi due was

After

washed with diethyl ether. The conbined |liquors were evaporated under
reducedﬂagﬁﬁgﬁ and the residue was purified by colum chromat ography
i et

eluting w

(2H, s);
3- Met hyl

2, 4( 1H, 3H) - di one Sodi um et hoxi d L
N -acetyl - N-(2-net hyl propyl )-N-[ 3-
et hoxycar bonyl - 5- (phenyl net hyl ) - 2-t hfenyl |

under ni
(1.80m)
al | owed

s); 2.80-3.90 (2x 1H, 2 vbs);
25-7.39 (5H, m); 7.46 (IH m

4.27 (2H, q); 7.08 (1H~.SK
-1 -(2-methyl propyl)-6-(phen
added to a sol ution of

hyl ether: isohexane (1 1) to give the subtitle conpound

3. 089) ¢- - -x- i - 3 6H, d);
(2,00 B 1), s ls et iy, 5

4.08
d)

yl )t hi eno[ 2, 3-d] pyri m di ne- 15

ea (2.90g) in ethanol (40m)

trogen. The m xture was stirfed for 20 hours then i odonet hane

D o Rl £ Ffmel S o R A R RRG A Boblalel o "Lnder 1 cauced

t hen

pr essur efricliidamniiei (10 200RSy A dddeE e WisblRtivRbe3-pRa RSp4ar18dgyidiiy1 et hyl

acetate

tw ce. The organic extracts were dried over anhydrous magnes

um

sul f at e,cyandacetated 7 H3ah! paradosol far %@d@dim&tﬂdﬁmﬁamﬁdﬂéﬁmb. Thtmixtesivase was
egeleggl(t) gﬁqu rfcpcg\ﬁ{trg[gg%@qyou%, %énn(glu\t,gdt»bittg\lnggep él SO%H)haGnrd' exltrfu?tL1 xane

purifie
(1:1) t

10

15

20

25

with diethy! ether four times. The organic extracts were dried over anhydrous magnesium
sulfate, filtered and evaporated under reduced pressure. The residue was purified by
column chromatography eluting with diethyl ether : isohexane (1:3) to give tt;e subtitle
compound (14.2g). |

MS (APCI) 262 (M+H)")

'H NMR (CDCl3) § 1.33 (3H, t); 3.91 (2H, s); 4.25 (2H, q); 5.78 (2H, bs); 6.70 (1H, s);
7.20-7.33 (5H, m)

b) Ethyl 2-(2-methylpropylamino)-5-(phenyimethyl)thiophene-3-carboxylate
Sodium borohydride (3.0g) was added in 6 portions over 3 hours to a stirred solution of
ethyl 2-amino-5-(phenylmethyl)thiophene-3-carboxylate in 2-methylpropanoic acid under
nitrogen, The mixture was stirred at room temperature for 20 hours and was then diluted
with water, neutralized'with sodium bicarbonate and extracted with ethyl acetate four
times. The organic extracts were dried over anhydrous magnesium sulfate, filtered and
evaporated under reduced pressure. The residue was purified by column chromatography,
eluting with diethyl ether : isohexane (1:19) to give the subtitle compound (2.80g).

MS (APCI) 318 (M+H)")

'"H NMR (CDCls) § 0.96 (6H, d); 1.32 (3H, t); 1.93 (1H, m); 2.97 (2H, dd); 3.92 (2H, s);
4.23 (2H, q); 6.75 (1H, s); 7.20-7.34 (5H, m); 7.46 (1H, m)

1



recrystallised fromdiethyl ether/isohexane to give the title conpound
(1.70g9). 25 mp. 72-3C M5 (APClI) 329 ((M:tH)+) '"H NVR (CDC[err]) [err] 0.95
(6H, d); 2.28 (1H, m; 3.41 (3H, s); 3.72 (2H, d); 4.07 (2H, s); 7.05 (1H
S); 7.23-wWo3dg5419¢, ™) 41 Exanple 13 PCT/SE98/00935

3. Met hyl -1 - (1- et hyl et hyl ) - 6- (phenyl net hyl ) t hi eno[ 2, 3-d] pyri m di ne-2, 4(1H, 3
H - dione 0 s a)

2- (1- met hyl et hyl ami no) - 5- (phenylnethyl)tﬂlophene 3-carboxylic acid, ethyl’
ester To a solution of 2-am no-5-(phenyl nmet hyl )t hi ophene- 3- carboxyllc aci d,
ethyl ester (2.61g) and 4-nethyl benzenesul fonic acid (30ng) in dry tol uene

(50 nl) gan -Aided-N-(2methylpidpyRy N+ rthvxycdivongbs(phenylmethyheat ed to reflux .
for 5 hours and then allowed to cool to anbient tenperature. A solution of

sodi um thiestyjlwréale (800ng) in et hanol (1 OOM) was to added to the soI ution
and the m xtu S irred oom t enperat ure r1 nitro f.or

o s TRe Cort R p ol ek e R R s hon ALK £ el SU B Pee i t

t hyl d
Chon or Ehi3ous 160300 Sat fia0ech, REEF 15, PEVE2IAGR OO latinfS. 20

reduced @hemﬂfemyl)tmgpheﬁeartafbdxylaﬁl(a 35g} wdsl edded 2ng stirring evhs kyntired for
chromat ography over silica, eluting wwth diethyl ether: is isohexane

(1:19) 1% bowrs Theanixtise wes Bltersignd e sobid oesidue was washed witldiethyl gtaey +) [err] H
SN ;VR ( CZD%ﬁeZ?_Ar%%WLE %q\]ﬁsl m%% e ggd,ratci#l Bac_}ef?%% ggH pfe%%xe g’ricf1 ti’le g‘e':slfcliue er's p%i'igg’d (2H,
by column chromatography eluting with diethy! ether : isohexane (1:1) to give the subtitle
compound (3.08g). '
10 MS (APCI) 403 (M+H)")
'"H NMR (CDCls) § 0.88 (6H, d); 1.31 (3H, t); 1.92 (1H, m); 2.46 (3H, s); 2.80-3.90 (2x
1H, 2 vbs); 4.08 (2H, s); 4.27 (2H, q); 7.08 (1H, s); 7.25-7.39 (5H, m); 7.46 (1H, m) “
d) 3-Methyl-1-(2-methylpropyl)-6-(phenylmethyl)thieno[2,3-d]pyrimidine- ©
s 2,4(1H,3H)-dione
Sodium ethoxide (1.96g) was added to a solution of N'~acetyl-N—(2-methylpropyl)-N-[Bi
ethoxycarbonyl-5-(phenylmethyl)-2-thienyl]urea (2.90g) in ethanol (40ml) under nitrogen.
The mixture was stirred for 20 hours then iodomethane (1.80ml) was added. The mixture .
was heated to reflux for 3 hours and then allowed to cool to room temperature and
20  evaporated under reduced pressure. The residue was diluted with water and extracted with
ethyl acetate twice. The organic extracts were dried over ahhydrous magnesium sulfate,
filtered and evaporated under reduced pressure. The residue was purified by column
chromatography eluting with diethyl ether : isohexane (1:1) to give an oil which was
recrystallised from diethy! ether/isohexane to give the title compound (1.70g).
25 m.p.72-3°C
MS (APCI) 329 (M+H)")
'H NMR (CDCl) § 0.95 (6H, d); 2.28 (1H, m); 3 41 (3H, s); 3.72 (2H, d); 4.07 (2H s);
7.05 (1H, s); 7.23-7.37 (5H, m)



20 b)
N -acetyl -N-(l-nethylethyl)-N|[3-et hoxycar bonyl - 5- (phenyl net hyl ) - 2-t hi enyl ]

urea Pre from

2- (1 -met @{)gg’ﬁ?%m no) - 5- (phenyl net hyl ) t hi ophene- 3- car boxyl éSEe?gm?Ps et hyl
ester (550ny), silver cyanate (340ngy) and acetyl chloride (0.155m)

followi ng the nmethod of Exanple 12, steptlc) to give the subtitle conpound.
M5 (APCI) 389 ((MHH) +) .42 ¢) '

3-nmet hyl - 1- (1 - met hyl et hyl ) - 6- (phenyl net hyl ) t hi eno[ 2, 3-d] pyri m di ne- 2, 4(1H 3
H) - dione Prepared from

N - acet yEsample bt hy| et hyl ) - N- [ 3- et hoxycar bonyl - 5- (phenyl net hyl ). 2--

F ol Fow g MRROCTX eSO RA e HRISHA B PONRICCRAR BT )

mp. 91-@oaer] C MsS (APCl) 315((MH—|)+) [err]H NNR(CDC[err]) [err] 1.55
(6H, d); 3.38 (3H, s); 4.07 (2H, sp; 4.60 (1H, bs); 7.07 (1H, s); 7.23-7.37
(5H, m 10 Exarrple 14

6- [ (1- Hydr oxy- 1- phenyl ) net hyl ] - 3Nrret [YIN\1- (2- met hyl propyl )t hi eno[ 2, 3-
eno[ 2, 3-d] pyri m di ne-

d] pyrimdine-2,4(1H 3H)-dione 1 A d
3- et hyl - 1- (2- met hyl propyl ) - 6- Bhenyl R
2,4(1H, 3H) - di one (Exanple 12, 0.l and @ psucci ni mde (0.090g) in
anhydrous chloroform (5nm) was heated to reffdx under nitrogen for 2 hours.
The m xtuy i
pur i f1ed? i)y2?&'5%”%&?@%&?’B‘é@'%@%‘%ﬁﬁ&%\ﬂﬁ?ﬂa ?aaggf&ﬁﬁ de’ eﬁ@@ﬁ%@éne
(1:1) toTgiasRnt{da dfi2tdrine FNRAERAmethyPRiSphene-3-carboxylic acid, ethyl ester (2.61g)

and 4-methylbenzenesulfonic acid (30mg) in dry toluene (50 ml) was added 2,2-

dimethoxypropane. The solution was heated to reflux for 5 hours and then allowed to ¢cool
to ambient temperature. A solution of sodium borohydride (800mg) in ethanol (100ml) was
o added to the solution and the mixture was stirred at room temperature under nitrogen for 24
hours. The mixture was diluted with water and then extracted thrice with ethyl acetate. The
combiﬁed organic extracts were washed with brine and then dried over anhydrous
magnesium sulfate, filtered and evaporated under reduced pressure to give an oil. The
residue was purified by column chromatography over silica, eluting with diethyl ether :
15 isohexane (1:19) to give the subtitle compound (550mg). |
MS (APCI) 304 (M+H)")
' NMR (CDCls) 6 1.25 (6H, d); 1.31 (3H, t); 3.41 (1H, m); 3.93 (2H, s); 4.22 (2H, q);
6.74.(1H, s); 7.20-7.33 (5H, m)

20 b) N'-acetyl-N-(1-methylethyl)-N-[3-ethoxycarbonyl-5-(phenylmethyl)-2-thienylJurea
Prepared from 2-(1-methylethylamino)-5-(phenylmethyl)thiophene-3-carboxylic acid, ethyl
ester (550mg), silver cyanate (340mg) and acetyl chloride (0.155ml) following the method
of Example 12, step c) to give the subtitle compound.’

MS (APCT) 389 (M+H)")



20 mp. 140-20C Ms (APCl) 345 ((MtH)+) "H NWR (CDC[ err]) [err] 0.97 (6H, -
d); 2.31 (IH, rr) 2.57 (1H, d); 3.39 (3H, s); 3.77 (2H, ddd); 5.97 (1H, d);
7.03 (IH, Gz.?é 33-7.46 (5H, m WD 98/ 54190

PCT/ SE98/ WEFB5418 Exanpl e 15 () PCT/SE98/00935

5-[ (2- Hydr oxypr opyl )t hi o] - 3- et hyl - 1- ( 2- et hyl pr opyI ) - 6- (1- napht hal enyl -

met hyl )t hi eno[ 2, 3-d] pyri m di ne-2, 4(1H, 3gp-dione 5 a) () and neso Bis

2- hydr oxypropyl di sul fi de 1- Mercapt opropan-2-ol (2m) was dissolved in

di chl oronet hane (1 Om ). Sodium bicarbonate (2.67g) and water (1Om) were
added. The suspension was stirred vigorously and cooled in an ice bath. A
sol ut i on€)of 3-greshylnke(I-meulethyl):6-ibehylmeshythiene[2, S dipyrimidina 241 HIBHpwWi se ta
t he susp&nsmn The m xture was stirred for 10 minutes after addition |o
was conp P& then the phases were separated. The aqueous phase was |
extract | hER I onbi ned,
Then ar i PR onF L Re T CERB R ShODRASER PRSI B A 5o
"H NMR (mﬁ&ﬁﬁfe]a)(m(ﬁ'ﬁg)] soﬂnﬁ@eﬁxﬁkide@mn?%)%ﬁd {otiom ebrahe (@45}317 followihgthe M -
2.83-2.92 H%405412 2H, in and neso Bi's

2-[ (13 1- eieredof @lnple)lédﬂmdhﬁplg)ﬂsﬁﬂhyltldﬁyplppmpydl disulfide () And neso bis
2- hydrox%p %Qéiogl)sul fide (2.56g) was dissolved in dinethyformam de (20m).

| m dazol ei{ and dinmethyl (1,1-dinmethylethyl)silyl chloride (3.46Q)
vere addgpgs @t 1395 [(SRithty ng solution was stirred overnight. The reaction
m xture yas pour ed

'*H NMR (CDCl) 5 1.55 (6H, d); 3.38 (3H, s); 4.07 (2H, s); 4.60 (1H, bs); 7.07 (1H, s);
7.23-7.37 (5H, m)

Example 14

6‘[(1-Hydroxy-1-phenyl)methyl]-3-methyl-1-(Z-m_ethylpropyl)thieno[2,3-

d]pyrimidine-2,4(1H,3H)-dione
[0}

~ OH o

N N
O)\N IS

15 A solution of 3-methyl-1-(2-methylpropyl)-6-(phenylmethyl)thieno[2,3-d]pyrimidine-
2,4(1H,3H)-dione (Example 12, 0.150g) and N-bromosuccinimide (0.090g) in anhydrous
chlox:oform (Sml) was heated to reflux under nitrogen for 2 hours. The mixture was
evaporated under reduced pressure and the residue was purified by column chromatography
eluting with diethyl ether : isohexane (1:1) to give the title compound (0.085g).

20 m.p. 140-2°C
MS (APCI) 345 (M+H)")

'"H NMR (CDCl;) § 0.97 (6H, d); 2.31 (1H, m); 2.57 (1H, d); 3.39 (3H, s) 3.77 (2H, ddd);
5.97 (1H, d); 7.03 (1H, s); 7.33-7.46 (5H, m)



20 into water (1 OOM) and extracted thrice with ether. The ether extracts
wer e conbi ned, washed with brine, dried, filtered and evapor at ed.
Chr omat og luting with i sohexane : ether (99:1), gav itlhe
conpound ?@P%“}& HNWR (CDC[err] [err] 0.08 (6H, s), gc%)éﬁ?s%sd?sts 0. 89
(18H, s), 1.24 ( 6H, d), 2.63-2.70 (2H, rg) 279287(2H m, 4.004.07
(2H, m. 25 44 c) () 4
5[ (2- Hydroxypropyi )t hiol -3-net hyl --1(2-net hyl propyl) -6-(1-naphti hal enyl -
met hyl ) t hi eno| 2 3-dl pyri m dine-2, 4(1H, 3E) .. di one 3-Met hyl -1

(2- et hE%‘B{? -6 ( 1- napht hal enyl net hyl ) t hi eno[ 2, 3-dl pyri m di ne-
2 4(1H, 3 ne (Exanple 2) (220ng) was dissolved in tetrahydrofuran (I nm)
and cool eg) S Bydr6Rb By Or3 ahd TR iy Brogl)-6Y Aaphiiakihexane) vas
added dropwi se until a re col our persisted he "sol uti on was Stirred for
I h then methylthiemo[2)8-d]pyrimitline2al(bHSH)-dipde net hyl (1, 1- di net hyl et hyl)
si |yl oxyl propyl di sul fide (298ng) in tejLabydrofuran (3m) was added and the
solution was allowed to warmto 0@ A} {'TGS m nut es sodi um bi car bonat e
(aqueous) was added and the mi Xt s extracted thrice with ethyl
acetate. to The ethyl acetate p # re
dried, filtered and evaporat ed® r onfit ogf X
ethyl acetate (9:1 to 4:1) gav e silyl er of the title conpound (M
(+ve APCl) 583 (MtH)+). The sily] ether was dissolved in acetonitrile
(3m), hydrofl uoric acid (40% aqueous, 0.6nl) was added and the sol ution

was S%II’ )0511 '%gmﬁgtﬁxxﬂégﬁ%ﬁﬁd anate (aqueous) was added and the

reaction Ture was ‘e W th ethyl acetate. The et hyl

acetate phweRs tb?fd%aﬁ-&'i@'(mg,wé@écﬁ&@ﬁreﬂ"xﬁ brchMérﬂ&ha&r(nsﬂl) Sotifus €d and

evapor at ed. Chromato graphy, eluting wi.th i sohexane: ethyl acetate (3:1)
changi ng bicarkminiatel (2£c’igl atdewdted (16mddwene aditd The sudpensiorewas sirtedl vigaretsty e 50: 50

and cooled in an ice bath. A solution of bromine (0.59ml) in dichloromethane (5ml) was

added dropwise to the suspension. The mixture was stirred for 10 minutes after addition

10  was complete, then the phases were separated. The aqueous phase was extracted with
dichloromethane, the dichloromethane phases were combined, then dried, filtered and
evaporated to give the subtitle compound (2.56g).
"H NMR (CDCls) § 1.29 (6H, d), 2.33 (2H, br), 2.67-2.75 (2H, m), 2.83-2.92 (2H, m),
4.05-4.12 (2H, m).

15
b) () and meso Bis 2-{(1,1-dimethylethyl)(dimethyl)silyloxyjpropyldisulfide
(%) And meso bis 2-hydroxypropyldisulfide (2.56g) was dissolved in dimethyformamide
(20!1;1). Imidazole (1.60g) and dimethyl(1,1-dimethylethyl)silyl chloride (3.46g) were
added and the resulting solution was stirred overnight. The reaction mixture was poured

20 into water (100ml) and extracted thrice with ether. The ether extracts were combined,

* washed with brine, dried, filtered and evaporated. Chromatography, eluting with isohexane

: ether (99:1), gave the subtitle compound (3.90g).
"H NMR (CDCls) § 0.08 (6H, s), 0.09 (6H, s), 0.89 (18H, s), 1.24 ( 6H, d), 2.63-2.70 (2H,
m), 2.79-2.87 (2H, m), 4.00-4.07 (2H, m). '

25



to 0:100), gave the title conpound (28ng). mp. 126-128 20 Ms (+ve APCl).
469 ((MHIH)+) "H NWVR (DMSO d-6) [err] 0.81 (6H, d), 1.17 (3H, d), 1.98-2.11
(1H, m, 2.89-2.95 (1H, m, 3.00-3.06 (1H, m, 3.25 (3H, s), 3.59 (2H d),
3.70-3.81WQ /54090, 4.79 (2H, s), 4.84 (1W d), 7.41 (1H, dpcT/FessRosabH, t)-,
7.52-7.58 (2H, m, 7.88 (1H, d), 7.93-7.98 (1H, n) and 8.08- 8.11 (IHn).
45 Example 16 44

1,2, 3, 4-Tetrahydro- N- (2- hydr oxyet hyl ) - 3-net hyl - 1- (2- et hyl propyl ) - 6- (1
napht hal enyl net hyl ) - 2, 4- di oxot hi eno[ 2, 3-d] pyri m di ne. 5-carboxam de 5 a)

1, 2, 3, 4- Tet r ahydr o- 3- rreth | -1-(2- rrethyl propyl)-6- (1. napht hal enyl methyl)-2, 4
~" di oxot B ef®) [(Z‘WKYWWB&IG}MML)(M -(Bmethylproppl)t6-(1-naphithaleh- OM

it gébfgﬁiﬂ%ﬂﬁﬁane?%&ﬂ% ding Aty BLSED-dlend anyclr of uran (30 at’ O, under
ni t rogen x? 20 f(i'gﬂe‘ri}&]ff‘]\%?ylﬁté qrr?agh{hgfen?kn@}hgﬂ thfshol2)$! A1T y%%uggle-t o -78lerr]C

and a so ut|o

(2- et hy rzmumm ﬂﬁodel(ﬁﬁﬁﬂblbmKﬁ%g}&ﬁd@lﬂhskélbé&ﬁ%@ak@'dfﬂfﬁﬁéh é[‘i‘nﬁ'aﬂ@c&)lé& I H 3H)

-di one g i n anhydrous tetrahydrofuran (1Sm) "was added "dropw se.
Afters 15 t<m7|8 t BPA (1M selptienintasahydrofurantherane) waaadﬁedldempvbmmm amedi ni ng

R SR e T S
B A o L T e

ext r act esvasiatidedaindehe {clutionAbasiallowEHao aaga o 0°CE XA RE@SSmitktes sediigd over
anhydrous magnesi um sul fate, filtered and evaporated under reduced

pr essur e bickrionatedagneausiaees gdded andthe mixtuteumas extractedthoige ayiinethyl acetate.

to  The ethyl acetate phases were combined, washed with brine, dried, filtered and evaporated.

Chromatography eluting with isohexane : ethyl acetate (9:1 to 4:1) gave the silyl ether of
the title compound (MS (+ve APCI) 583 (M+H)"). The silyl ether was dissolved in
acetonitrile (3ml), hydrofluoric acid (40% aqueous, 6.6m1) was added and the solution was
stirred for 40 minutes. Sodium bicarbonate (aqueous) was added and the reaction ‘mixture
15 was extracted thrice with ethyl acetate. The ethyl acetate phases were combined, washed
with brine, dried, filtered and evaporated. Chromatography, eluting with isohexane : ethyl
acetate (3:1) changing to ethyl acetate followed by HPLC (isohexane : ethyl acetate 50:50
to 0:100), gave the title compound (28mg).
m.p. 126-128°
20 MS (+ve APCI) 469 (M+H)")
'H NMR (DMSO d-6) § 0.81 (6H, d), 1.17 (3H, d), 1.98-2.11 (1H, m), 2.89-2.95 (1H, m),
3.00-3.06 (1H, m), 3.25 (3H, s), 3.59 (2H, d), 3.70-3.81 (1H, m), 4.79 (2H, s), 4.84 (1H, d),
7.41 (1H, d), 7.49 (1H, t), 7.52-7.58 (2H, m), 7.88 (1H, d), 7.93-7.98 (1H, m) and 8.08- '
8.11 (1H, m).



over silica, eluting with isohexane : ethyl acetate (3:1) containing 1%
acetic acid, to give the subtitle conpound (0.337g) as a solid. 20 Ms (+ve
APCI) 423 "H NVR (DVSO d6) 8 0.79 (6H, d), 1.96-2.10 (1H_m,

3. 25 (3H, “&%M%B (2H, d), 4.75 (2H, d), 7.49-7.55 (4H, |R?T’S’§9“§’§3f

(1H, m, 7.95-7.98 (1H, m, 8.09-8.12 (1H m. .46 Db)

1, 2, 3, 4- Tet r ahydr o- N- ( 2- hydr oxyet hyl ) - 3-4fet hyl - 1-(2- nmet hyl propyl ) -6-( 1-
napht hal enyl net hyl ) - 2, 4- di oxot hi eno[ 2, 3- d] pyri m di ne-5-carboxanm de To a

sol ution of 1,2,3,4-tetrahydro 3- et hyI 1- (2- met hyl propyl) - 6-(

- napht hah%géxl g%l yl)- 2, 4-di oxot hieno[ 2, 3-dl pyri m di ne-5-carboxylic acid
(50mg) a oet hanol (141A) |n 5 dICh| or onet hane (2nl) was added

1- hyd
(o ot BT B N R el oY S B ) e

r eact i on naphthalenytmethyl)i2,4-dibxothiencf2)3-d)pyeinsitiness- f::mbo&&rﬁuwr s then .
hydrochloric acid (IM 20nl) was added and®he m xture was extracted with
ether (30n]). The organic extracts were yashed with water, then with I M
sodi um hydroxi de solution, dried ave ydrous magnesi um sul fate, |lo
filtered and evaporated under red essure. The residue was
recrystallised fromethyl acetat 0 give the title conpound
(28ng). mp. 193-194[err] C M5 { 160 I\/H—|)+) "H NWMR (CDC[ err])

[err] 0.84 (6H, d), 2.05-2.20 (1H, , s), 3.57-3.70 (5H, m,
3.91 15 (2H, q), 4.92 (2H, s),
0

H m, 7.82-7.90 (2H, m,
8. 04-8.08 (1H m, 838 (1H, t, The foll owi ng conpounds were prepared

RO T f%%%%ﬁ;ﬁgpxﬁ?@ﬁh% el Iodp)-g 0 a2 85 Y

dloxothleno[Z 3-d]pyrimidine-5-carboxylic acid

n-Butyllithium (2.0M solution in hexanes, 1.90ml) was added dropwise to a solution of
diisopropylamine (0.069ml) in anhydrous tetrahydrofuran (30mi) at (°C, under nitrogen.
The solution was stirred for 5 minutes then cooled to -78°C and a solution of 3-methyl-1-

10 (2-methylpropyl)-6-(1-naphthalenyimethyl)thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione
(1.50g) in anhydrous tetrahydrofuran (15ml) was added dropwise. After 15 minutes, the
flask was transferred to a sealed bomb containing carbon dioxide pellets (2g) and heated to
50°C for 18 hours. The reaction mixture was cooled to room temperature then added to
aqueous sodium hydroxide solution (0.25M, 75ml) and washed with ether (2 X 75ml). The

ts  aqueous layer was acidified with concentrated hydrochloric acid and extracted with ether (2
X 75ml). The organic extracts were dried over anhydrous magnesium sulfate, filtered and
evaporated under reduced pressure. The residue was purified by column chromatography
over silica, eluting with isohexane : ethyl acetate (3:1) containing 1% acetic acid, to give
the subtitle compound (0.337g) as a solid.

20 MS (+ve APCI) 423 (M+H)")MS.
'H NMR (DMSO dg) 5 0.79 (6H, d), 1.96-2.10 (1H, m), 3.25 (3H, s‘), 3.58 (2H, d), 4.75
(2H, d), 7.49-7.55 (4H, m), 7.88-7.91 (1H, m), 7.95-7.98 (1H, m), 8.09-8.12 (1H, m).



20 di oxot hi eno[ 2, 3-d] pyri m di ne-5-carboxylic acid (Exanple 15a) and the-.

appropriate am ne. 47 Exanpl e Conpound mp. M
(+ve J[errJ]HNWR [err] /[err]C APCl) ((MtH)+) 17
(3R) - 1- ([ @9sp4as0 198- 492 (DVBO d6) 0. 79-0. 86 PEtAEB/00935
Tetrahydro-3-nethyl-1- 199 m, 1.55-2.15 (3H, m,
(2-met hyl propyl ) -6-(1- 24670-2.97 (IH, in), 3.19
napht hal enyl nmet hyl ) - (3H, s), 3.19-3.30 (IH, M),

4- di oxot hi eno[ 2, 3- 3.40-3.68 (4H, m, 3.97-
djpyrlmd|n5y 4.58 (3H, m, 4.83-5.07

car bony!| $pyt,2H4- etrabydro-N-(2-hydr oxyethyll-:wnethyl -1-Q2-as:thylpSop(yd)5-(b

D111 5. nsothalenatmithin S diovailencl S qighimidne smarbormmidess (oH - -
3-met hyl g a(sgrugo? pf 1l 2,32,42-Eetrahydro-3~methyl-I@Jm&ﬁﬁgfoﬁy&%.ﬁﬁpﬁ%ng@uy&-2' e

nmet hyl pr opyl

napht hal 2dydiexdthighg[2,3-d}pyrimidine-5-carboxylicitid (80mg3 add Z(a&hhoétﬂano! (14ul) in

2, 4-di oxot hi enol 2, 3- 2.70-2.80 + 3.06-3.31 +

d] pyr# mi dwchlosmwt}lane (2ml) was added 1-hydroxybergstrizzele h}‘dtitQS(GSmgBB}llewed by 1-
carbonyl 4.16- 4.37-(1H,

o AB i ainpo ey 3 erhyloarbadiimie nydosloride 43me) Thy feaction mixture

was st1rred at room temperature for 18 hours then hydrochloric acid (1M, 20ml) was added

and the mixture was extracted with ether (30ml). The organic extracts were washed with

water, then with 1M sodium hydroxide solution, dried over anhydrous magnesium sulfate,
10 filtered and evaporated under reduced pressure. The residue was recrystallised from ethy!

acetate : isohexane to give the title compound (28mg).

m.p. 193-194°C

MS (+ve APCI) 466 ((M+H)")

'H NMR (CDCl;) § 0.84 (6H, d}, 2.05-2.20 (1H, m), 3.41 (3H, s), 3.57-3.70 (54, m), 3.91
5 (2H, @), 4.92 (2H, s), 7.42-7.52 (4H, m), 7.82-7.90 (2H, m), 8.04-8.08 (1H, m), 8.38 (1H, ¢,

br).

The following compounds were prepared according to the method of Example 16 using
1,2,3,4-tetrahydro-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-2,4-

20 dioxothieno[2,3-d]pyrimidinc—S-cafboxylic acid (Example 15a) and the appropriate amine.



8.02- 8.08 (IH m. 48 Exanpl e Conmpound mp. M5 (+ve

1H NMR [err] /C APCl) ((M+ H+) 19 (3R)-1-([1,2, 3, 4-
506 QO d6) 0.81-0.88 (6H, Tetrahydro-3-nethyl-I- n,
1. 20- 1. 5§V‘Sr >80 1. 97 (2-met hyl propyl ) -6-(1- PCT/SE3§00935 |
2.00-2.15 (I H naphthal enyl net hyl ) - m, 2.57-2.95 +2.99-3.19
2, 4- di oxot hi eno[ 2, 3- (4, 3.11-3.74 (7TH, m,
d] pyrimdin-5-yl]- 3.904.08 + 4.18-4.58
car bonyl ) pi peri di n- 3- ol (3H), 4.72-4.96 (IH, m), 7.49-7.55
(4H, m, 7.85- 7.91 (1H m), 7.93-7.98 (1H, n), 8.12-8.1 (11H m. 20
1, 2, 34~Tetrahydro-Ne——129. 430 (DMSQ . d6)- 0.78.0 81 (G1H (M
(2- hyfl yl)-3, | 03| i RpaR)s di met hy!l -1- (2-
2.78 g?é%%i'gS (s)( Mofn m@?ﬁyl propyl )[%'-p( }V?@I-zve ‘}i 5 - 3.21{(3H,
s), 3}04-3.73 napht pal enyl net hyl ) - PC |APCI) |((6H, m, 4.34-4.56 ({2H,
2, 4- df oxot hi eno[ 2, 3} m, 4.66-4.77 (1H, m, d]pyrimdijne-5-
7.45-7.57 (4H m. [.88 (M+H)")
(3R)-1-{[1,2,3,4- 198- | 492 (DMSO dg) 0.79-0.86 (6H,
Tetrahydro-3-methyl-1- | 199 m), 1.55-2.15 (3H, m),
(2-methylpropyl)-6-(1- 2.70-2.97 (1H, m), 3.19
naphthalenylmethyl)- | (3H, s), 3.19-3.30 (14, m),
2,4-dioxothieno(2,3- 3.40-3.68 (4H, m), 3.97-
d]pyrimidin-5-ylj- 4.58 (3H, m), 4.83-5.07
carbonyl }pyrrolidin-3- (1H, m), 7.43-7.58 (4H,
ol m), 7.83-7.98 (2H, m),
8.10-8.22 (1H, m).
1-{[1,2,3,4-Tetrahydro- | 210- | 506 (CDC!;) 0.89-0.92 (6H,
3-methyl-1-(2- 211 m), 1-08-1.19 + 1.39-1.56
methylpropyl)-6-(1- +1.70-1.90 + 2.00-2.25
naphthalenylmethyl)- | (5H, m), 3.36 (3H, s),
2,4-dioxothieno[2,3- 2.70-2.80 + 3.06-3.31 +
dJpyrimidin-5-y1]- 3.38-3.59 +3.66-3.83 +
carbonyl } piperidin-4-ol 3.85-3.99 (7TH, m), 4.16-
4.37 (1H, m), 4.40-4.58
(2H, m), 7.38-7.57 (4H,
m), 7.79-7.92 (2H, m),
8.02- 8.08 (1H, m).




car boxam de

(IH m.

49 Exanple 21
2-([1, 2, 3, 4- Tet r ahydr o- 3- net hyl
napht hal ewQl98/84199| ) -

2,4-.

(1H,

d), 7.92-

7.99 (1H m, 8.13-

-1-(2-nmet hyl propyl )-6-(1

PCT/SE98/00935

di oxot hi eno[ 2, 3-d] pyri m di n-5-yl ] carboxam do)acetic acid OH5 Oxalyl
chloride (0.092m ) was added to a sol utiggn of
1,2,3,4-tetrahydro-3-nmethyl -1-(2- nethyl propyl)-6-( 1 '

- napht hal enyl met hyl ) - 2, 4- di oxot hi eno[ 2, 3- d] pyri m di ne- 5-carboxylic acid
(Exanmpl e 15a, 222ng) and dinethylformam de (O A m)

di chl oronmet hane (5m ) at

roomtenpera

ure.

After 2

i n anhydr ous
hours.

8. 26

the sol ution was -

evaporjat ed under
1, 2, 3, YExampkehydr o-
napht hial enyl met hyl ) -
an oil} A solution
was added to a stir

red

uced pressure to
“Gonpound - (2_ net h
2, 4- di oxot hi eno[ 2
f this oil (58ny)

3
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acidified with
t(2H» 3 B-234 (’bH,zn)ﬂ )

A0 1k s

(3H), 4.72-4.96 (1H, m),
7.49-7.55 (4H, m), 7.85-
7.91 (1H, m), 7.93-7.98
(1H, m), 8.12-8.19 (1H,

m).
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f at e,
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OH

1,2,3,4-Tetrahydro-N-
(2-hydroxyethy])-3,N-
dimethyl-1-(2-
methylpropyl)-6-(1-
naphthalenylmethyl)-
2,4-dioxothieno[2,3-
d]pyrimidine-5-

carboxamide

129-
130

480

(DMSO dg) 0.78-0.81 (6H,
m), 1.98-2.03 (1H, m);
2.78 (s)+ 3.05 (s)(3H),
3.21 (3H, s), 3.04-3.73
(6H, m), 4.34-4.56 (2H,
m), 4.66-4.77 (1H, m),
7.45-7.57 (4H, m),7.88

8.13-8.26 (1H, m).

(1H, d), 7.92-7.99 (1H, m),




| sohexane to give the title conmpound (42ng). mp. 218-219[err]C M5 (+ve
APCl ) 480 ((M+H)+) 50 [err]H NVR (CDC err] 3/ DMSO ((216) [grr] 0.83 (6H, ;:I),
2.06-2.15 3.41 (3H, s), 3.59 (2H, "d), 4.23 (2H, /? %H s),
7.43-7. 54"‘%}’5‘?}", 7.80-7.90 (2H, n), 8.01-8.06 (IH m 9. l}"é'r E%%“ 5
The foll ow ng Exanpl es were prepar ed according to the nethod of Exanple 21
using 1,2, 3,4-tetrahydro-3-nethyl-1 -(2- Fr%thylpropyl) 6-( |

- napht hal enyl et hyl ) - 2, 4- di oxot hi eno[ 2, 3-dl pyri m di ne-5-carbonyl chloride
(prepared in Exarrpl e 19) and the appropri ate am ne (excluding the

hydr ol y5| telg g Exanpl es 23 and 24). Exanple Corrpound

m p. I\/IS( Err]H NVR (DVSO d6) [err] /C  APCl) ((M+H) 22

g En[a t1h§| %-ﬁl;zﬁg,«!mﬂh?ﬂro-%ﬂﬂéthﬁﬁf (z-met?%lﬁwtl? i1 g@p?%?%%yn-z ‘?\1

met hyl pr aﬁguk@thﬁnbuz-, -d]pyrimidin-5-yljcarboxaniiddfacefitiacid) , 3. 49 (2H, _
napht hal enyl net hyl ) - OHy), 3.57 (2H, d), 4.56
2, 4- di oxot hi eno[ 2, 3- °(2I7|’§s 7.43-7.57 (4H,

d] pyri m di n-5-yl] - 8 (1H, dd), 7.92-

car boxam dol propanoi c ~N 98 (1H m, 8.16-8.20 acid
(I'H, m, 8.59 (1H, t). 23 )\ 2,3, 4-Tetrahydro- 235- 479
0.80 (6H, d), 1.98-2.10 07 N

s Oxalyl chloride (0.092ml) was added to a solution of 1,2,3,4-tetrahydro-3-methyl-1-(2-
methylpropyl)-6-(1-naphthalenylmethyl)-2,4-dioxothieno[2,3-d]pyrimidine-5-carboxylic
acid (Example 15a, 222mg) and dimethylformamide (0.01ml) in anhydrous
dichloromethane (Sml) at room temperature. After 2 hours, the solution was evaporated
under reduced pressure to give 1,2,3,4-tetrahydro-3-methy!-1-(2-methylpropyl)-6-(i-

10 naphthalenylmethyl)-2,4-dioxothieno{2,3-dJpyrimidine-5-carbonyl chloride as an oil.
A solution of this oil (58mg) in anhydrous dichloromethane (2ml) was added to a stirred
mixture of glycine methyl ester hydrochloride (29mg) and triethylamine (0.037ml) in
anhydrous dichloromethane (1ml) at room temperature, After 1 hour, ethyl acetate (25mi)
and 2M hydrochloric acid were added. The organic layer was washed with water then with

15 saturated sodium hydrogen carbonate solution, dried over anhydrous maignesiurn sulfate,
filtered and evaporated under reduced pressure The residue was dissolved in a mixture of
tetrahydrofuran (4ml), methanol (2ml) and 1M sodium hydroxide solution (1ml). After 2
hours, water (20ml) was added and the solution was extracted with ether (20ml). The
aqueous layer was acidified with hydrochloric acid and then extracted with ethyl acetate (3

20 X 20ml). The organic extracts were dried over anhydrous magnesium sulfate, filtered and
evaporated under reduced pressure. The residue was recrystallised from ethyl acetate :
isohexane to give the title compound (42mg).

m.p. 218-219°C '
MS (+ve APCI) 480 (M+H)")



3- et hyl - 1- ( 2- 236 (IH m, 3.24 (3H s),

nmet hyl propyl ) -6-( 1- 3.60 (2H, d), 3.81 (2H,

napht hal enyl et hyl ) - d, 4.61 (2H, s), 7.30

2, 4- di oxo¥QioyRePe, 3- (1H, s), 7.46-7.56 EEESES/00935
dl pyrimdin-5-yl]- m, 7.79 (1H, s), 7.88

car boxam do) acet am de (spH, d), 7.92-7.96 (1H, m,
8.19-8.23 (1H, m, 8.95 (IH t). 10 51 Exanpl e Conpound

mp. M5 (+ve [ert]H NVR (DVSO d [err] /[err]C. APCl) ((MH)+) 24
1-1[1, 2, ‘3 4-Tetrahydro- 171- 476 0.84 (6H d% 1.44-1. 60
3 et hyl T NMR (CDOIYDMSQ ) 6 0.85 (6H, d), 2,061 (1Hy .56 GHL. 35 J3A2H, 0,

\nggm‘ﬁgf éﬁg%’(lﬁg &V%)Joo (2H, 5), 7.43-7.54 (4H, m), 7.8, @?@H%% G865 (g gfbrs |

2, 4-di oxgﬁ_@,itgno[ 2, 3- 3.08 (111, m, 3.19 (3H,

d)pyrimdin-5-yl]- s), 3.33-3.48 (2H, m,
car bonyl ) pyrrolidine 3.56-3.70 (2H, m, 4.49 (2H, Abqg),

7.49-7.56 (4H, nm), 7.84-7.92 (IH, .m, 7.95-7.98 (IH_m, 8.13-8.17 (IH,
m. s Thefollowing Examples were prepared according to the method of Example 21 using

1,2,3,4-tetrahydro-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-2,4-
dioxothieno[2,3-d]pyrimidine-5-carbonyl chloride (prepared in Example 19) and the
appropriate amine (excluding the hydrolysis step for Examples 23 and 24).

Example Compound m.p. | MS (+ve | 'HNMR (DMSO dg) &
/°C | APCI)
(M+H)"

22 3-{[1,2,3,4-Tetrahydro- | 191- | 494 0.79 (6H, d), 1.98-2.07
3-methyl-1-(2- 192 (1H, m), 2.57-(2H, t),
methylpropyl)-6-(1- 3.22 (3H, s), 3.49 (2H,
naphthalenylmethyl)- q), 3.57 (2H, d), 4.56
2,4-dioxothieno[2,3- (2H, s), 7.43-7.57 (4H,
d]pyrimidin-5-yI}- m), 7.88 (1H, dd), 7.92-

'| carboxamido } propanoic 7.98 (1H, m), 8.16-8.20
acid (1H, m), 8.59 (1H, t).

23 2-{[1,2,3,4-Tetrahydro- | 235- | 479 0.80 (6H, d), 1.98-2.10
3-methyl-1-(2- 236 (1H, m), 3.24 (3H, 9),
methylpropyl)-6-(1- 3.60 (2H, d), 3.81 (2H,
naphthalenylmethyl)- d), 4.61 (2H, s), 7.30
2,4-dioxothieno[2,3- (1H, s), 7.46-7.56 (4H,
dlpyrimidin-5-yl}- m), 7.79 (1H, s), 7.88
carboxamido}acetamide (14, d), 7.92-7.96 (1H,

m), 8.19-8.23 (1H, m),
8.95 (1H, ¢©).

10



Exanpl e 25

1,2, 3,4-Tetrahydro-N (2. hydroxyet hyl ) - 3-net hyl - 1- ( 2- net hyl propyl ) -6- (1-

napht hal eg g,lgggg | ) - 2, 4- di oxot hi eno[ 2, 3-dl pyri nmi di ne-5-sul i@ﬂgﬁg’sﬁ@gg)

Li t hi um 1, et rahydr o- 3- net hyl - 11 ( 2- met hyl pr opyl ) - 6- ( 1-

napht hal enyI met hyl ) - 2, 4- di oxot hi eno[ 2, 3- 311 pyri m di ne-5-sul finate A solution
of lithiumdiisopropylamde (3.S2mmol) i )

was added dropwi se to a solution of of

3- et hy}—

met hyl )
tetrahy
di oxi de

t enper af

solutio
et her a
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8.13-8.17 (1H, m).
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Example 25
1,2,3,4-Tetrahydro-N-(2-hydroxyethyl)-3-methyl-1-(2-methylpropyl)-6-(1-
naphthalenylmethyl)-2,4-dioxothieno{2,3-d]pyrimidine-5-sulfonamide

H

8 o=g-N
o)\ S Q

v Y
a) Lithium 1,2,3,4-Tetrahydro-3-methyl-1-(2-methylpropyl)-6-(1-
naphthalenylmethyl)-2,4-dioxothieno[2,3-d]pyrimidine-5-sulfinate
A solution of lithium diisopropylamide (3.52mmol) in anhydrous tetrahydrofuran (10ml)
was added dropwise to a solution of of 3-methyl-1-(2-methylpropyl)-6-(1-naphthalenyl-
methyDthieno[2,3-d]pyrimidine-2,4(1H,3H)-dione (1.00g) in anhydrous tetrahydrofuran
(20ml) at -78°C under nitrogen. After 15 minutes, sulfur dioxide was bubbled through the

reaction mixture which was warmed to room temperature over 30 minutes. Nitrogen was



washed with saturated sodi um hydrogen carbonate solution, dried over
anhydrous magnesium sulfate, filtered and evaporated under reduced
pressure. The residue was purified by col um chronmat ography over silica,

el uti ng Wia9s/sdtd%er to give the title conpound (120ng) as RCHIRM/M093H NS -~
(+ve APCl) 502 ((M+H)+) [err]H NVR (CDC[err] ) 8 0.82 (6H, d), 2.01-2.16
(1H, m), 3.32 (2H, q), 3.41 (3H s), 3579-3.85 (2H, m, 5.05 (2H, s),
7.41-7.56 (4H, m, 7.59 (1H, t), 7.83-7.98 (3H m. 53 Exanple 26

5-[ (13- Met hoxyphenyl ) t hi o] - 3- met hyl - 1- (2- net hyl propyl ). 6- (I - :

napht hal enyl met hyl ) t hi eno[ 2, 3-d] pyri m di ne-2, 4- (i H, 3H)-dione s A solutioen
of |it hithen biibbdesahmugh sim shiuticd. fGQtﬁnﬂu)utemThmbx;ednpnatsdisdﬁd why/filteyédjr an (1 O ) -

gla?re? gSF»\g@g%‘ggJ%[aﬁ%ﬂ aptggw: 1%%&?@0 %aS&n@ LY g@rﬁy’e subtitle compound (1.20g).

met hyl ) t ﬂl{pﬂj 4(1H, 3H)-dione (1.1Qg) in anhydrous
tetrahyﬁ§?+§éﬁpégw& 'i;gﬁ“f)r] C under nitrogen. After 15 m nutes,

bi s- ( 3- n'pf KVR gb®IS0 a8iduts (618 d Jt 85%@6(1%5“3 HOogGH, s)/ 3:50%283d), 5336)
(0.88g) was added and the m xture was al lowed to so warmto room

t enper atiHes), THE- TP k(A mad.5addEdd), 3. 8§lerdi)t 280 ¢4, ddn h§4l(idhad).car bonat e’

solution (100mM ) and extracted with ether (2 x 100OM ). The organic extracts
were dried over anhydrous nagnesiumsul fate, filtered and evaporat ed under

SR BT o L 00
1,5, sty dpcn s Smiasit e, (51
(3H, s) N&mgrog@da;mm)iﬁ (Rug wasm,dd@tt %0,2 Bpidly {tirted sujpengios of lithium §2,3.47. 20 ( 1H,
t), 10 37tct7rahydr(g% metp&l 1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-2,4-dioxothieno[2,3-
d]pyrimidine-5-sulfinate (200mg) in dichloromethane (8ml) and 0.22M hydrochloric acid
(9ml). After 1 hour, further N-chlorosuccinimide (26mg) was added. Afier 1 hour, water
(30m1}) and dichloromethane (30ml) were added and the phases were separated The
15  extracts were treated with ethanolamine (0.071ml). After 30 minutes, the solutlon was
washed with saturated sodium hydrogen carbonate solution, dried over anhydrous
magnesium sulfate, filtered and evaporated under reduced pressure. The residue was
purified by column chromatography over silica, eluting with ether to give the title
compound (120mg) as a foam.
20 MS (+ve APCI) 502 (M+H)")
'"H NMR (CDCl; ) § 0.82 (6H, d), 2.01-2.16 (1H, m), 3.32 (2H, q), 3.41 (3H, 5), 3.79-3.85

(2H, m), 5.05 (2H, s), 7.41-7.56 (4H, m), 7.59 (1H, t), 7.83-7.98 (3H, m).



7.81 (1H, d), 7.86 (1H, d), 7.89 (IH d). 54 Exanpl e 27

5-1 (3- Hydr oxyphenyl )t hio]-3-nethyl-1-(2-net hyl propyl)-6. (1-

napht hal egy, )t hi enol 2, 3-d] pyri m di ne-2, 4- (.1H, 3H)-di o ron
tribrom de (%% solution in dichloromethane , 5.63m ) was amgé’“ﬁgu rred
solution of 5-[(3-nmethoxyphenyl)thio]-3-nethyl-I -(2-methylpropyl)-6-( 1-
napht hal enyl net hyl ) t hi eno[ 2, 3-dl pyri m di e 2, 4- (1H, 3H) - di one (Exanpl e 26,
0.97g) in anhydrous dichl oronmethane (SOmM ) at OC under nitrogen. After |
hour, saturated sodi um hydrogen carbonate solution (1 OOn) was added and

t he m xt ufiﬁax’ﬂﬁf ggctracted with ethyl 1o acetate (2 x 100m ). The organic
extracts were“drTed over anhydrous nmagnesium sulfate, filtered and-

evapor at eg. mﬁ&tm@ueﬁﬂ)mi@sssﬁfe&ymhe-ﬁeﬁim $hse.pur i fied by colum

chr omat ography over silica, eluting wth ethyl acet ate: isohexane (3:2) and
t hen recrysplﬁhblenghnéﬁwhﬂnerkq@ 3atlpyeimidines2yh€kH 38 )tdione ve the title
conpound (0.468g). mp. 200-201[err]CIS —(+ve APCl) 503 ((M+H)+) [err]H
NVR (DMSO d6) [err] 0.82 (6H, d), 2.00-2. (I1H, m, 3.17 (3H, s), 3.61
(2H, d), 4.73 (2H, s), 6.56 (1H, t)o 6. , dt), 6.64 (1H, dt), 7.11
(IH t), 7.35 (1H td), 7.45-7.52 (% m)~ 7.86-7.90 (2H, m, 7.94 (1H,

d, 9.49 (IH 5s). Exanpl e 28

s A solution of lithium diisopropylamide (3.09mmol) in anhydrous tetrahydrofuran (10ml)
was added dropwise to a solution of 3-methyl-1-(2-methylpropyl)-6-(1-naphthalenyl-
methyl)thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione (1.00g) in anhydrous tetrahydrofuran
(25ml) at -78°C under nitrogen. After 15 minutes, bis-(3-methoxyphenyl)disulfide (J.
Amer. Chem. Soc.; 75; 1953; 5736) (0.88g) was added and the mixture was allowed to

lo  warm to room temperature. The mixture was added to saturated sodium hydrogen
carbonate solution (100ml) and extracted w1th ether (2 X 100ml). The organic extracté

" were dried over anhydrous magnesium sulfate, filtered and evaporated under reduced
pressure . The residue was purified by column chromatography over silica, eluting with
isohexane : ether (1:1) to give the title compound (1.00g) as an oil. |

15 MS (+ve APCI) 517 (M+H)")

‘H NMR (CDCl; ) 5 0.88 (6H, d), 2.13-2.22 (1H, m), 3.34 (3H, s), 3.62 (2H, d), 3.76 (3H,
$), 4.71 (2H, s), 6.71 (1H, dt), 6.79 (1H, t), 6.81 (1H, d), 7.20 (1H, t), 7.37-7.52 (4H, m),
7.81 (1H, d), 7.86 (1H, d), 7.89 (1H, d).



5-[ (3- Hydr oxyphenyl ) sul fi nyl 3-3-nethyl -1 (2-nmethyl propyl)-6.(1-

napht hal enyl met hyl ) t hi eno[ 2, 3-dl pyri m di ne-2, 4- (1H, 3H) - di one OH 5

3- Chl oropero enzoic acid (0 129)" was added to a sol ution of

5-(3- hydmg/%??é?ﬁ/l Ythio]- 3-nethyl-1 -(2-methyl propyl) - 6- PET/SESS/00935

- napht hal enyl net hyl ) t hi eno[ 2, 3-d] pyri m di ne-2, 4- (IH, 3H)-di one (Exanple 27,
0.20g) in dichloronethane (5n1) After 2shours, ethyl acetate (50m ) was
added and the solution was washed with saturated sodi um bisulfite solution
(25m ), then with saturated sodi um hydrogen carbonate solution (25m ), then
with brine 10 25m ). The organic |layer was dried over anhydrous magnesi um
sul f at e, ¥xample2d and evapor at ed under reduced pressure. The residue was

urified aratjve or onet hane: et hanol
gLadl enlt %rﬁpﬁ[‘%ﬂ"’ﬁﬁeh g?ﬁf'?ﬁlﬂggg (F &%W"L{ggiate: i sohexane to give
the tit l?ﬁ.gmﬁﬂ APCI 519 M+ " H.
NVR (DI\/B?)1§6) [err] 0. gﬁﬂ%ego :’Qd] 0.75 ?9%409;,’@%@"%02 (I)H, rr),((3. ;DS)
(3H, s), 3.49 (2H, d), 4.58 (1H d) 5.37 H d), 6.95 (1H, dt), 7.24-7.36
(3H m, 7.42 (IH t), 7.45-7.55 (3H, n)? (IH, d), 7.89 (1H d), 7.94
(1H, d). 56 Exanpl e 29

5-1(3- Fwdroxyphenyl)sulfonylI-3-w
napht hal enyl et hyl ) t hi eno[ 2, 3- d | H, 31) - dlone H 5

3- Chl or oper oxybenzoic acid (50 Zd X solution of 5-[(3-
hydr oxyphenyl ) sul fi nyl]-3- net hy ropyl)-6-( 1 .
- napht hal enyl net hyl ) t hi eno[ 2, 3- :

s Boron tribromide (1M solution in dichloromethane , 5.63ml) was added to a stirred
solution of 5-[(3-methoxyphenyl)thio]-3-methyl-1-(2-methylpropyl)-6-(1-
naphthalenylmethyl)thieno[2,3-d}pyrimidine-2,4-(1H,3H)-dione (Example 26, 0.97g) in
anhydrous dichloromethane (50mi) at 0°C under nitrogen. After 1 hour, saturated sodium
hydrogen carbonate solution (100ml) was added and the mixture was extracted with ethyl

1o acetate (2 x 100ml). The organic extracts were dried over anhydrous magnesium sulfate,
filtered and evaporated under reduced pressure. The residue was purified by column
chromatography over silica, eluting with ethyl acetate : isohexane (3:2) and then
recrystallised from ethyl acetate : isohexane to give the title compound (0.463g).

m.p. 200-201°C

15 MS (+ve APCI) 503 (M+H)")

'H NMR (DMSO dg) 5 0.82 (6H, d), 2.00-2.11 (1H, m), 3.17 (3H, s), 3.61 (2H, d), 4.73
(ZH: s), 6.56 (1H, v), 6.58 (1H, dt), 6.64 (1H, dt), 7.11 (1H, ¢), 7.35 (1H, td), 7.45-7.52 (3H,
m), 7.86-7.90 (2H, m), 7.94 (1H, d), 9.49 (1H, s).



d~pyri m di ne-2, A- (1 H 3H) -di one (Exanple 28, 80ng) in dichl oronethane (2m).
After 2 hours, ethyl acetate (25nm) was added and the sol ution was washed
with saturated sodium bisulfite sol ution - (10m), then with saturated

sodi um hy¥WPJ8EH9ar bonate solution (1OM), io then with bPCHSEI¥EAS) . The
organi c |l ayer was dried over anhydrous magnesium sulfate, filtered and
evaporated under reduced pressure. The r88idue was recrystallised from

et hyl acetate: isohexane to give the title conpound (24ng). mp. 209-210C
M5 (+ve APClI) 535 ((MrH)+) 15 'H NWR (DWVSO d6) [err] 0.76 (6H, d),
1.89-2.0 1H, , 3.11 (3H, s), 3.52 (2H, d), 5.25 (2H, s), 7.05 (1H, dt),
7.38-7.6 M 7.94 (11, dd), 799807(211 m . Exanple 30

3 et <l gl Sl AR SRV L (5 20 o

sol uti on @ h&uauéﬁeamﬁ?d YeisiehoR)3-a ﬁni@%.eﬁ@,mh)snﬁdﬁahydr ous

t et rahydr of uran was added dropwi se ¢ a sol ution of

3-met hyl -1 - (2- net hyl propyl)-6- (I - naphthal ey -

met hyl ) thi eno[ 2, 3-d] pyrimdine-2,4{1 \3 ) one (1.00Qg) in anhydrous
tetrahydrofuran (20nl) at- 780CQnr Ttrogen. After 15 m nutes,

bi s(3-nitrophenyl) disulfide (0. 3 added and the m xture was

war med to roomtenperature over 2 p d sodi um hydrogen car bonat e
solution (100M) was added and % he} mxtur extracted with ether (2 x

| OO ). The organic extracts wenre~dried o) anhydr ous magnesi um sul fate,
filtered and evaporated under reduced pressure The residue was purified by
col um chr omat ogr aphy over silica, eluting with ethyl acetate: isohexane
(1:1) 5to ngerqpafwhmzqu agid (128 weag aﬁdﬁdem gefolytipn oiédﬁ hydiosyphieopl)dfolt hi s
mat eri al 3(1(1)15%091 dva rEethy%rtog?{) Hr-r'lafp aleermethyl)thleno[2,3-d]pynm1dme-2,4—

(1H,3H)-dione (Example 27, 0.20g) in dichloromethane (5ml). After 2 hours, ethy! acetate

(50ml) was added and the solution was washed with saturated sodium bisulfite solution
(25ml), then with saturated sodium hydrogen carbohate solution (25ml), then with brine
10 (25ml). The organic layer was dried over anhydrous magnesium sulfate, filtered and
evaporated under reduced pressure. The residue was purified by preparative normal-phase
HPLC with dichloromethane : ethanol gradient elution then recrystallised from ethyl
acetate : isohexane to give the title compound (0.05g).
m.p. 242-243°C
15 MS (+ve APCI) 519 (M+H)")
'H NMR (DMSO dg) 6 0.74 (3H, d), 0.75 (3H, d), 1.88-2.02 (1H, m), 3.25 (3H, s), 3.49
(2H, d), 4.58 (1H, d), 5.37 (1H, d), 6.95 (1H, dt), 7.24-7.36 (3H, m), 7.42 (1H, ), 7.45-7.55
(3H, m), 7.67 (1H, d),7.89 (1H, d), 7.94 (1H, qd).



pr epar ative normal - phase HPLC wi th di chl oronet hane: et hanol gradient

elution and then recrystallised fromethyl acetate : isohexane to give the
title conpound (22ng). mp. 144-145[[err]C M5 (+ve APCl) 532 ((M-H)+) 15

[err]H %8 er] ) 8 0.91 (6H, d), 2.12-2.28 (1H, n), PBTBEIYB®BBES s), 3. 66
(2H, d), 2H, s), 7.36-7.53 (5H m, 7.56 (1H, dt), 7.82 (IH d), 7.88

(1H, d), 7 92 (1H, d), 7.95 (1H, t), 8.§¢ (1H, dt). Exanple 31 20

5-[(3- Am nophenyl )t hi 0] - 3- et hyl - 1- ( 2- net hyl propyl ) - 6- ( 1. napht hal enyknet hyl
)- thieno[2,3-d]pyrimdine-2,4-(1H, 3H)-dione A suspension of the partially
purified 3-nethyl-1-(2- methylpropyl) 6- (1-

napht halBxample29yl ) - 5-[ ( 3- nltrophenyl) hi o] t hi eno[2 3-dJpyri mdi ne-2, 4- (1H

3H) - di one 25 (Exampl e 30, iron ovvder (0 ) and anmoni um chlori de
(0. 56Q) 5‘“3€fmﬁﬂp‘{e95ﬂ)§“lmﬂv£mhﬂ 'f é’e‘ reflux for 2 hours,

adacd aqsraReehdRRenERERSor ey ititing S f‘- “égﬁ"x' de 3o i on, oo ves

was decanted from i nsol ubl e SO|Id The SO|Id and solution were in turn

oy

extracted with ethyl acetate (3 X 5 e conbi ned organic extracts were
dri ed over anhydrous nagnesium suff at@ tered and evaporated under
reduced pressure. The 5 residda"Was ur|f| ed by colum chromat ogr aphy over
silica, eluting with ether: i soéex ol l owed by recrystallisation
fromethyl acetate: isohexane o §ive t e conmpound (0.41g). mp.
149-150[err]C M5 (+ve APClI) 50 Mt ) [err]H NVR (CDC[err]) [err]

0.88 (6H, d), 2.10-2.23 (IH, in), 3.35 (3H, s), 3.62 (2H d), 3.63 (211,

5 3-Chloroperoxybenzoic acid (S0mg) was added to a solution of 5-{(3-
hydroxyphenyl)sulfinyl}-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)thienof2,3-
d]pyrimidine-2,4-(1H,3H)-dione (Example 28, 80mg) in dichloromethane (2ml). After 2
hours, ethyl acetate (25ml) was added and the solution was washed with saturated sodium .
bisulfite solution (10ml), then with saturated sodium hydrogen carbonate solution (10ml),

to then with brine (10ml). The organic layer was dried over anhydrous magnesium sulfate,
filtered and evaporated under reduced pressure. The residue was recrystallised from ethylﬂ
acetate : isohexane to give the title compound (24mg).

m.p. 209-210°C.
MS (+ve APCI) 535 (M+H)")

15 "H NMR (DMSO dg) 5 0.76 (6H, d), 1.89-2.01 (1H, m), 3.11 (3H, s), 3.52 (2H, d), 5.25

(2H, s), 7.05 (1H, dt), 7.38-7.68 (7H, m), 7.94 (1H, dd), 7.99-8.07 (2H, m).

Example 30
3-Methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-5-[(3-
20  nitrophenyl)thio}thieno{2,3-d]}pyrimidine-2, 4-(1H 3H)-dione

\\‘0



s), 271 (2H s) 6.48 (1H, dt), 6.59 (1H, t), 6.64 (1H dt), 7.06 (1H,
7.37-7.50 (4H, m), 7.80-7.92 (3H, mm). Exanple 32 15 ._
5-{[ 3-{(Bi s- net hanesul f onyl ) am no} phenyl ]t hi o} - 3- et hyl -I Céiﬁﬂ%g,g%gpropyl
6-(1- n¥(h&R¥ny| met hyl ) t hi eno[ 2, 3-d] pyri mi dine-2, 4- (1 H, one -
NEt hanesul fonyl chloride (O. 028n1) was added to a sol ution of

5- [ ( 3- am nophenyl | )t hi o] - 3- 57
met hyl -1i -(2- met hyl pr opyl )- 6- (| - napht hal enyl et hyl )
t hi eno[ 2, 3-d] pyri m di ne-2,4-(1H, 20 3H)-dione (60ng) and triethylam ne

hour s AsardicRd i@aﬁﬁfﬂﬂ'g&?'sﬁl’eﬁx”%%@%ﬁg@ﬁvﬂr%‘é?% PHAREOASIED and i he

m Xt Ur e YR 3dSaldraswRE 194 Sdludd\6r 3- 1L . Fﬂfﬂﬂ S Were
dried oyg? anhyé?i(g)‘{vjs magnegl um sufnégftye,lg@i%‘% y@ﬁ)@i 1ﬁ or atgﬁhunder

r educed nmlgé)ihtem[ZBhﬂpymdinBZMH{ GHDJdﬁdmOtl mg))frwmwﬁouy etahydefuramase HPLC
w th isohexane _: cetate 9 gradient elution then recrystallised

('t om ot A aeiTarC undes sesEsReATier I minitete bipicpbemsiaifte Q30

216- 217 APCl ) 658 Mt (6H, d),
2. 2057 390ddand thg iGussiRcly a6 o iemgerane VBT 4 40 NaigtbEigdioh o1y L)
(71) 15E>7<a ngclixg:%% cdFbonafe sshutford 0681 wa¥adddd 8%d thtithixthre whs Bxtrdcidd wﬂﬂ ethér 95 (1H,
5- [ (13- M£2 Hdﬁg)u@)n tThwdrmnmwmnyWe)rb dried oSemamhigroud magnesitrh yhifate,filteyeds- ( 1-
napht hal enyl met hyl ) t hi eno[ 2, 3-d]. yr| m di ne- 2, 4- (1H, 3H)-di one Mt hyl

chl or of @R&EYAPOrasehsiet Tednped Haﬁs@a: . tLhe aess@nwamrtﬁed by column

5-[(3- a%x%n?a@@éﬂpﬂyt awer Llhca, eluting with ethyl acetate : isohexane (1:1) to give partially

1o purified material (1.40g). A portion of this material (0.20g) was further purified by
preparative normal-phase HPLC with dichloromethane : ethanol gradient elution and then
recrystallised from ethyl acetate : isohexane to give the title compound (22mg).

m.p. 144-145°C '
MS (+ve APCI) 532 (M+HY")

15 "HNMR (CDCl; ) 8 0.91 (6H, d), 2.12-2.28 (1H, m), 3.31 (3H, s), 3.66 (2H, d), 4.75 (2H,
s), 7.36-7.53 (5H, m), 7.56 (1H, dt), 7.82 (1H, d), 7.88 (1H, d), 7.92 (1H, d), 7.95 (IE t),
8.00 (1H, dt).

Example 31
20  5-[(3-Aminophenyl)thio)-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-
thieno(2,3-d]pyrimidine-2,4-(1H, 3H)-dione

H,
2 s
Y
| N
salat
A suspension of the partially purified 3-methyl-1-(2-methylpropyl)-6-(1-
naphthalenylmethyl)-5-[(3-nitrophenyliXhio]thienof2,3-dJpyrimidine-2,4-(1H, 3H)-dione

25 (Example 30, 1.20g), iron powder (0.59g) and ammonium chloride (0.56g) in ethanol (5ml)

and water (5ml) was heated at reflux for 2 hours, then cooled to rdom temperature. 2M



met hyl -1 - (2- met hyl propyl ) - 6- (1- napht hal enyl net hyl ) -
thieno[2,3-d]pyrimdine-2,4-(IH 15 3H)-dione (60ng) and triethyl am ne
(0.067m ) in anhydrous dichl oronethane (2ml) at roomtenperature. Further
triet hyI AY4gE14¢0- 067m ) and net hyl chl orof ormate (0. 028neyTisesspoazided -
after 4 hours and 24 hours. Saturated sodi um hydrogen carbonate sol ution
(10n) was added and the m xture was extggacted with ether (2 x 10m). The
organic extracts were dried over anhydrous magnesium sul fate, filtered and
evapor at ed under 20 reduced pressure. The residue was purified by
preparative normal - phase HPLC wi th di chl oronet hane : ethanol gradi ent .
el ution Sodlunﬂ*lqrdrmémmtédm (56mi) Wasadded hyd thacsikarewas smh&t@nBOhnnmhue t he
title co ound (15 g ., 167-168C I\/Bq(l?ve APCl) 560 ((M+H) +) 60 'H
NMR ( CDC 9rqsemnpgg{% PP W3y ¢ de@n&eii fom inspluhle salil, The splid apd; solsl}lon :v,veefam( 2H, d),

5 " Skt i 5 Sl Ty Sy ol rd 2 (21

54 3- A
5 O ) A B P o

anhyds i dees{dieG@8 pujifieciby aolutmh difmoraategdaphy overaflica, elutmg with ether : isohexane

5-1(3-am nophenyl )t hi o] -3-nme
1- ( 2- met (‘%, ﬁqogﬁyypé bgrqqrysﬁgbﬁpﬁmfw*:%} #rprafe : isohexane to give the title compound
t hi eno[ 2 03 g)pyl‘l m di ne-2,4-(1H, 3H)-dione (60ng) and triethylan ne
(0. 067m§ anhydr ous di chI oronet hane (2m ) at roomtenperature. After 1
hour, wogakp.u9arsge@urification as in Exanple 32 gave the title conpound
(15rrg) mp. 173-174[ err]

MS (+ve APCI) 502 (M+H)")

10 'HNMR (CDCl;) 5 0.88 (6H, d), 2.10-2.23 (1H, m), 3.35 (3H, s5), 3.62 (2H, d), 3.63 (2H,
s),4.71 (2H, s), 6.48 (1H, dt), 6.59 (1H, t), 6.64 (1H, dt), 7.06 (1H, ©), 7.37-7.50 (4H, m),
7.80-7.92 (3H, m).

Example 32
i5  5-{[3-{(Bis-methanesulfonyl)amino}phenyl]thio}-3-methyl-1-(2-methylpropyl)-6-(1-
naphthalenylmethyl)thieno{2,3-d]pyrimidine-2,4-(1H, 3H)-dione

N

>/
o %’0
I d

Methanesulfonyl chloride (0.028ml) was added to a solution of 5-{(3-aminophenyl)thio}-3-
methyl-1-(2-methylpropy!)-6-(1-naphthalenylmethyl) thieno[2,3-d]pyrimidine-2,4-(1H,

20  3H)-dione (60mg) and triethylamine (0.067ml) in anhydrous dichloromethane (2ml) at
room temperature. After 1 hour, saturated sodium hydrogen carbonate solution (10ml) was
added and the mixture was extracted with ether (2 X 10ml), The organic extracts were
dried over anhydrous magnesium sulfate, ﬁltéred and evaporated under reduced pressure.

The residue was purified by preparative normal-phase HPLC with isohexane : ethyl acetate

H



15 M5 (+ve APCI) 544 ((MtH)+) "H NVMR (CDClerr])[err] O .88 (6H, d), §
2.08-2.24 (1H, m, 2.14 (3H, s), 3.34 (3H, s), 3.63 (211, d), 4.73 (2H, s},
6.97 (1H, . 08 (1H, s, br), 7.22 (IH t), 7.35-7.50 (radi/semBio0osds81 (1H3%
d), 7. 8?“?9%’{"“53, 7.91 (IH d). 61 Exanpl e 35 (
3-Met hyl -1 - (2-nmet hyl propyl ) -6- (I -napht hgéenyl met hyl )-5-[ (4- \
ni t rophenyl )t hi o] thieno[2,3-d]pyrimdine=2,4-(IH 3H)-dione s A solution.
of lithiumdiisopropylanm de (2.6nmol) in anhydrous tetrahydrofuran (7.5m)
was added dropwi se to a solution of 3-nethyl-i

- (2- et Byddam RMitibn thenlrefgpalREd fEX ethl—Yl acetate : isohexane to give the title

nmet hyl ) t'hi eno[ 2, 3-d] pyri m di ne-2, 4(1 H 3H) -dione (1. 00g) in anhydrous

t et r ahyeooiponh(288®d ) at -78C under nitrogen. After 15 nirnutes,

bi s(4-nitro§{€£§o di sul fide (090g) was added and the mixture was warned to
room t efbBratt or 16 hours. Saturated sodiumio hydrogen carbonate
solutio nd the mxture was extracted with ether (2 x
1Q0m ). ig‘g%g%p?%ggﬁggg? were dried over anhydrous nagnesi um sul fate,
filteredMMRIEIDEL YIS 0.88(6PRd),a210-2 24 {DHAInG,B . 20(3ET, s), SBACEH, gy,essure to give

t he crude product &.49). A portion of this material (0.14 L was purified -
by prepd6 (2F dhak Ra(2Hs Ish Jd SHRLE(ZAL,tmh), di 34hT.51 (bt d & :(Hﬂtg Aa87 dHad).ent

el ution 72&% H’;fé&} recrystallised fromethyl acetate: is isohexane to give
the titl’@tdH&nd (28ng). mp. 184-185C M5 (+ve APCI) 532 ((M:H)+) 'H NMWR
(CbClerr] ) 8 0.91 (6H, d), 2.15-2.28 (IH, nm, 3.32 (3H, s), 3.66 (2H, d),
4.73 (211, s), 7.25 (2H, d), 7.33-7.51 (44, m, 7.82-8.11 (311, m, 8.12

(2H, d).Example 33

10 5-[(3-Methoxycarbonylaminophenyl)thio]-3-methyl-1-(2-methylpropyl)-6-(1-
naphthalenylmethyl)thieno[2,3-d]pyrimidine-2,4-(1H, 3H)-dione

Y

Methyl chloroformate (0.028ml) was added to a solution of 5-[(3-aminophenyl}thio]-3-

methyl-1-(2-methylpropyl)-6-( 1-naphthalenylmethyl) thieno[2,3-d]pyrimidine—2,4-(1H;
15 3H)-dione (60mg) and triethylamine (0.067ml) in anhydrous dichloromethane (2mi) at

room temperature. Further triethylamine (0.067ml) and methyl chloroformate (0.028ml)

were 'added after 4 hours and 24 hours. Saturated sodium hydrogen carbonate solution

(10ml) was added and the mixture was extracted with ether (2 X 10ml). The organic

extracts were dried over anhydrous magnesium sulfate, filtered and evaporated under
20  reduced pressure. The residue was purified by preparative normal-phase HPLC with

dichloromethane : ethanol gradient elution and then recrystallised from ethyl acetate :

isohexane to give the title compound (15mg).

m.p. 167-168°C

MS (+ve APCI) 560 (M+H)")



62 Exanmple 3 ' .
5-1 (4- Am nophenyl )t hi o] - 3- net hyl - 1- ( 2- net hyl propyl ) - 6- ( 1- napht hal enyl net hyl
)- thienof2, 3-d] pyrimdine-2,4-(IH 3H)-dione 5 A suspension of the crude
3- et hyl - Axé3g/8RbaY! propyl ) - 6- (1 - napht hal enyl met hyl ) - 5- [ ( 4-PCT/SE98/60935 -
ni trophenyl )t hi o] t hi eno(2, 3-d] pyri mi di ne-2, 4-(1H, 3H)-dione (Exanple 35,
1.269g), iron powder (0.59g) and anmoni um ghl oride (0.56g) in ethanol (5m)
and water (5m) was heated at reflux for 4 hours, then cooled to room
tenperature. Sodi um hydroxi de solution (10% 50m) was added and the
mxture was stirred for 1 hour. The resulting solution was |o decanted
f rom i nsol TONMR 6TD@ls ) Br{h8% (AH, d) ah til -3 @4y Hom) &34 (3H sP,3.63 @H, 3.2t with

di chl or onet %:ne (73 xg'Sgn%é t&?n (gt hél acetate &3 x_ 50m ). The .conbi ned
organi ¢ eXeHadh & 7deE, r 988 (Hieh bBnAYA (HlsDnddAided L3t ok 438-7.90 (4Fbmdd and
evapor at ed7 %g_??' (é d ?ed pressure. The residue was partially purified by
colum chr© { dr %higl ‘over silica, eluting with ethyl acetate: isohexane
(1:1). Sone pure material was recrystallised fromisohexane: 15 ethyl

acetate to give the title conpound (0.065g). The remai ning materi al was
purified bExgmpleddati ve normal - phase HPLC wit h di chl or onet hane: et hanol

radient elution to_ _giye the.tifle c und (0. 163 . 177-178[err] C M5
?+ve APCI ) '5@2‘%‘(%‘399}’ 2@5"5] ]dﬂe 'a%&?{’m}éﬁw }'g)eﬁ'(QHP d), 2. 07E 2. 21)

(on ) %%%'t%%&yiéﬂefhﬁ?f%ﬁ%-%ﬁﬁ*%ﬂé@%PE?E%B??é‘ TR R

(1H, d).

Acetié anhydride (0.034ml) was added to a solution of 5-[(3-aminophenyl)thio]-3-methyl-
10 1-(2-methylpropyl)-6-(1-naphthalenylmethyl) thienof2,3-d}pyrimidine-2,4-(1H, 3H)-dione
(60mg) and triethylamine (0.067ml) in anhydrous dichloromethane (2ml) at room
temperature. After 1 hour, work-up and purification as in Example 32 gave the title
compound (15mg). |
m.p. 173-174°C
15 MS (+ve APCI) 544 (M+H)")
'H NMR (CDCl; ) § 0.88 (6H, d), 2.08-2.24 (1H, m), 2.14 (3H, 5), 3.34 (3H, 5), 3.63 (2H,
d), 4.73 (2H, s), 6.97 (1H, d), 7.08 (iH, s, br), 7.22 (1H, t), 7.35-7.50 (6H, m), 7.81 (1H, d),
7.86 (1H, d), 7.91 (1H, d).



Exanpl e 37
3- Met hyl - 1- (2- et hyl propyl ) - 6- (1 napht hal enyl net hyl ) -5-[ (5-ni tropyri din-2. %
yl )t hi ol thi enolt[g2, 3-dl pyri mdine-2,4-(1H 3H)-dione 5 A sgbpbidRmesds |ithi u§
di r sopr ¥QPEAIAR (6. 2mmml ) in anhydrous tetrahydrofuran (20nl) was added %
dropwi se to a solution of 3-nethyl-I-(2-nmethyl propyl)-6-(1-naphthal enyl -~
net hyl ) t hi eno[ 2, 3-d] pyri ni di ne- 2, 4(1 H, 319!- di one (2.00g) in anhydrous A
tetrahydrofuran (40m ) at -780C under nitrogen. After 20 m nutes,

2,2 -dithiobis(5-nitropyridine) (1.97g) was added and the m xture was
war med t@ roog;alserrper ature for 1 hour. Saturated sodiumlo hydrogen

car bonat & BP§t1%on (200mM ) was added and the m xture was extracted with
et hyl ac i Ngchy . ani ¢ extracts was '’

col | ect e%”g%/tﬁ#ﬁ@?%%%@r@g&géfﬁP ﬁ et hyﬂlﬁggﬂe}?)aﬁ@and dried in vacuo at
40[ er r ] Ghitswpliengl)thielthiené[2,3cdlpyrinmidineg=2,4 483, 3H)-dion200- 201[err] C M5 (+ve
APClI) 533 ((MtH)+) 15 J[err]HNMR (CDC err rr]0.91 (6H, d), 2.15-2.29
(1H, m, 3.30 (3H, s), 3.66 (2H, 4. o_s), 7.28 (1H, d), 7.35-7.51
(4H, m, 7.81 (1H d), 7.87 (I1H_d . IH~d), 8.27 (1H, dd), 9.20 (1H,
d). Exanple 38 20 N

2-{[1, 2, 3, 4- Tet r ahydr o- 3- net hyl 4L 2 pyl ) - 6- ( 1- napht hal enyl net hyl )
-2, 4- dioxothieno[2,3-d] pyrim (?I\E Y¥¥ridi ne N-oxide 64 A

solution of lithiumdiisopropylayhde (1.55#nol) in anhydrous
tetrahydrofuran (Sm) was added dropwi se to a sol ution of

ety ¢ e s B bAoA iR RSB ashyorops sapycrofooan b
L2724 o o Bt S
, methyl)thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione (1.00g) in anhydrous tetrahydrofuran
(20ml) at -78°C under nitrogen. After 15 minutes, bis(4-nitrophenyl) disulfide (0.90g) was
added and the mixture was warmed to room temperature for 16 hours. Saturated sodium
1o hydrogen carbonate solution (100mI) was added and the mixture was extracted with ether
(2 x 100ml). The organic extracts were dried over anhydrous magnesium sulfate, filtered
through a silica pad and evaporated under reduced pressure to give the crude product
(1.4g). A portion of this material (0.14g) was purified by preparative normal-phase HPLC
with dichloromethane : ethanol gradient elution and then recrystallised from ethyl acetate :
is  isohexane to give the title compound (28mg).
m.p. 184-185°C
MS (+ve APCI) 532 (M+H)")
'"H NMR (CDCl3 ) 8 0.91 (6H, d), 2.15-2.28 (1H, m), 3.32 (3H, s), 3.66 (2H, d),

4.73 (24, s), 7.25 (2H, d), 7.33-7.51 (4H, m), 7.82-8.11 (3H, m), 8.12 (2H, d).



5 was added and the m xture was warned to roomtenperature. After 2 hours,
saturated sodi um hydrogen carbonate solution (I OOM) was added and the

m xture was extracted with ethyl acetate (3 x SOn ). The organic extracts
wer e driyg og¥fbe anhydr ous magnesi um sul fate, filtered and® 3108%38d under
reduced pressure. The residue was purified by colum chromat ography over
silica, eluting with ethyl acetate: netganol (19: 1) and then 10 _
recrystallised fromethyl acetate to give the title conmpound (0.1 8g). mp.
228-229[err]C M5 (+ve APCI) 504 ((MrH) +) 'H NVR (DMBO d6) [err] 0.86 (6H,
d), 2.03-2.16 (IH, m, 3.15 (3H, s), 3.64 (2H, d), 4.74 (214, s), 6.86 (LH,
dd), 7. Examplé362H d), 7.34 (1H td), 7.42-7.53 (3H, m, 7.86 (1H, dd), 15
7.91 (1H d), 7.93 (IH d), 36 (1H, dd). 39 s

[ (3- AB- Hép%mpwﬁml);}m}—%mﬁwdi@(me mpp})trgarl}a@tmlemmthnﬁ)e nyl net hyl

(3-
Ehl e %@?P@/ﬁ !%enﬁ'ézqﬁ bﬁ)l‘g&wg!{ ﬁnfprzgpsl)) 6- ( 1- napht hal enyl net hyl )

, 4- di oxot hi eno[ 2, 3-d] pyrimdin:5 yIL@\;ﬂHprI met hanesul f onat e
(3- Hydroxypropyl)thl 0] - 3-net hyfj- 18- t hyl propyl )-6-( 1

napht hal enyhnet hyl ) t hi eno- [ 278 dNeR i i d| ne-2, 4(1H, 3H) - di one (Exanpl e 4)
(403ngy) was dissolved in 25 duil\'ul ’, 6n1 ). Triethylam ne (3001)
was added foll owed by net hanes?l fﬁﬂnyl (1SQgl) and the m xture was

5-
) -
3-
5-

'_'N'_'

stirred overnight. Sodium bica hat e (ageOus) was 65 added and the
phases were separated. The aquedus phase was extracted tvvi ce with

di chl oronet hane, the organi c phases were conbi ned, washed with brine,
dried, fAsuspeasionpfithe crude 3-me yl-1-(2-methylpropyl)- 6-(1-naphtha!enylmethyl)-5 [(4-

nitrophenyl)thio]thieno[2,3-d]pyrimidine-2,4-(1H, 3H)-dione (Example 35, 1.26g), iron
powder (0.59g) and ammonium chloride (0.56g) in ethanol (5ml) and water (Sml) was
heated at reflux for 4 hours, then cooled to room temperature. Sodium hydroxide solution
(10%, 50ml) was added and the mixture was stirred for 1 hour. The resulting solution was
10 decanted from insoluble solid. The solid and solution were in turn extracted with
dichloromethane (3 X 50m}) then ethyl acetate (3 X 50ml). The combined organic extracts
were dried over anhydrous magnesium sulfate, filtered and evaporated under reduced
pressure. The residue was partially purified by column chromatography over silica, eluting
with ethyl acetate : isohexane (1:1). Some pure material was recrystallised from ischexane :
15 ethyl acetate to give the title compound (0.065g). The remaining material was purified by
preparative normal-phase HPLC with dichloromethane : ethanol gradient elution to give the
title compound (0.163g). |
m.p. i77-178°C
MS (+ve APCI) S02((M+H)")
» 'HNMR (CDCls ) 8 0.86 (6H, d), 2.07-2.20 (1H, m), 3.37 (3H, s), 3.59 (2H, d), 3.68
(2H, s, br), 474 (2H, ), 6.61 (2H, d), 7.28 (2H, d), 7.34-7.51 (4H, m), 7.81 (1H, d),
7.87 (14, d), 7.90 (1H, d).



evaporated to give the subtitle conpound (0.57g). M5 (+ve APCl) 547 '

((MHH)+) s "H NWR (CDC13) 8 0.89 (6H, d), 2.09 (2H, quint), 2.09-2.24 %
(11H, n)w %g(]ﬁ?&’ZH, t), 3.00 (3H, s), 3.42 (3H s), 3.64 pfseshogoss 37 (2H

t), 4.77 P , , 7.34 (IH d), 7.45 (IH, t), 7.51-7.54 (2H, m, 7.82 (IH %
d), 7.87-7.90 (IH, m, 7.99-8.02 (IH m,, b)
5- hi o] - 3- net hyl - 1- ( 2- m§§hy| propyl)-6-(1- napht hal enyl net hyl %
)- to thieno[2,3-d]pyrimdine-2,4(1H, 3H)-dione 3-[(1,2,3 '

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

1- napht r@:}aﬁﬁﬂlg'ﬁt hyl ) - 2, 4-di oxo- thieno[ 2, 3-d] pyrimdin-5-yl)thio] propyl

nmet hanesul fohate (0.57g) and sodi um azi de (501ng) were suspended in

di met hyfBMethyt- Be-tigtiyiproplyd-6-(-naphthalenyhnethsl) S5 adtropysaiti-pg bat h) for
3h. Water was added and the suspension was extracted thrice with ethyl LS

acet at e.yhthis]hienaf2,3dlpprimidive?, b6 3H)-disbeed successively with brine,

wat er and brine, then dried, filtered a /ev%orat ed. Chronmat ogr aphy

(i sohexane: ethyl acetate 4:1 to g:1) @a oel | ow oi |l which was
triturated with cycl ohexane to_gile te\n' | e conmpound (1 18ng). mp. 94-96

20 MS (+ve APCl) 494 ((M+H)+) NA NvR\(DVBO d6) [err].81 (6H, d), 1.79
(2H, quin), 1.98-2.10 (11, rr)d)\’i , .25 (3H, s), 3.46 (2H, t),

3.60 (2H, d), 4.78 (2H, s), 7.41 \ ,s VA (1H, t), .7.52-7.59 (2H, m,
7.88 (1H, d), 7.95-7.98 (1H, 8. 06-8. 8&/ 1H, n). Exanpl e 40
5-[ (3- Am nopr opyl )t hi 0] - 3- et hyll- 1- ( 2- et hyl propyl ) - 6- ( 1- napht hal enyhnet hyl

- thieno[ 2, 3-d] pyri mdi ne-2,4(1H, 3H) -dione 5
( 35 AzAdohutiop pf ;vltmnm}inmmm}rmdp (6.2mmol) in anhydrous tetrahydrofuran (20mi)

- [ . .

(2-met hwaf adaed ld?'o_p%igel tbgas%mtigglo? Vet tym’-'( »%tl?yrf&[)g}"lié—(l-naphthalenyl-
methyl)thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione (2.00g) in anhydrous tetrahydrofuran
(40ml) at -78°C under nitrogen. After 20 minutes, 2,2’-dithiobis(5-nitropyridine} (1.97g) '

i(3-Azi dopropyl ) thi

)
5

was added and the mixture was warmed to room temperature for 1 hour. Saturated sodium
o hydrogen carbonate solution (200ml) was added and the mixture was extracted with ethyl
acetate (200mi). A solid suspended in the organic extracts was collected by filtration,
washed with ethyl acetate and dried in vacuo at 40°C to give the title compound (2.14g).
m.p. 200-201°C
MS (+ve APCI) 533 (M+H)")
15 'HNMR (CDCl,) 80.91 (6H, d), 2.15-2.29 (1H, m), 3.30 (3H, 5), 3.66 (2H, d), 4.72 (2H,
s), 7.28 (1H, d), 7.35-7.51 (4H, m), 7.81 (1H, d), 7.87 (1H, d), 7.93 (1H, d), 8.27 (1H, dd),
9.20 (1H, d).

Example 38
20  2-{[1,2,3,4-Tetrahydro-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-2,4-
dioxothieno[2,3-d]}pyrimidin-S-ylithio}pyridine N-oxide

N, e

9 N/



d] pyri m di ne- 2, 4(1H, 3H) - di one (656ngy), 1, 3-propanedithiol (l10[err]1l) and-
triethylamne (400 pA) were dissolved in a mxture of dichloronethane (3m)
and i sopropanol (Sm ). Sodi um borohydride (78ng) was added and the m xture
was sti nygdgees ni ght. The sol vents were renoved by evapd?GI/$EN/00938n di |l ute
hydrochl oric acid was added dropwi se 1o until effervescence ceased. The
solution was made al kaline w th aqueousggodi um hydroxi de and then extracted
wi t h di chl oronet hane (four times). The extracts were dried, filtered and
evaporated. Purification by HPLC (ethanol : dichloronmethane 5-40: 95-60)
followed by trituration with ether-cycl ohexane gave the title conpound .
(280nm) . AlsBlution ef AAGim ddsdprégylirhide X 1. ESmniot) ihrhydebad etrafydrofacan (5hiB8 ( 6H,
d, 1.82 (211, quint), 2.1i-2.22 (IH m, 2.88 (2H ';()5 3.12 (2H, t), 3.42
(3H, s),wss wised dropwise toa spition|af 3gyethyl-b€2-methyipppyly- 643 naphthalenyl 7. 497 7. 52

2H, , 1 . 1H 7, 87 7. )._a .02-8,04 (]
5 B o RS PURgTO Rtey Rt R i, Rhad R sdin b At drobs Erralifdrofuran
-naphth jte | i r4 L ghi i idi idli 42
B T T e OV G e iR
addeds Twes adiedtand thewmixtiere sps watrael to doom teinperanire. AAfter Hourrd, satatatel Wi t h

ethyl acetate to give the title coggound as the h%drqchl oride salt
monohy dr $ad8im bydiggen garponasmipiutinn (J80mY)| wasadded and (e myxture was extracted

C 57.42%,,. H. 9 0 9 : 9% ; 6. 18%
N . 050 VR IO EANR Y1 IO, Ak oyl Pl e e bk anhydrppimAdy ey
[err] O. Safatdkliteftl and eFaboratél ualder duced pRsute. The kdiiudWras p;ixri?'{éd 11, t),
3.05 (211, t), 3.26 (3H, s), 3.61 (2H, d), 4.78 (2H, s), 7.40 (1H, d), 7.50
(1H, t), calumB<clirdd@atography over silica, eluting with ethyl acetate : methanol (19 : 1) and then
10 recrystallised from ethyl acetate to give the title compound (0.18g).

m.p. 228-229°C

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

'H NMR (DMSO dg) 8 0.86 (6H, d), 2.03-2.16 (1H, m), 3.15 (3H, s5), 3.64 (2H, d), 4.74

(2H, ), 6.86 (1H, dd), 7.17-7.27 (2H, d), 7.34 (1H, td), 7.42-7.53 (3H, m), 7.86 (1H, dd),

15 7.91(1H, d), 7.93 (1H, d), 8.36 (1H, dd).

Example 39
5-[(3-Azidopropyl)thio]-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-
thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione

0 g\,

S

a) 3-[(1,2,3,4-Tetrahydro-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-

20

2,4-dioxothieno[2,3-d]pyrimidin-5-yl)thiolpropyl methanesulfonate
5-[(3-Hydroxypropy!)thio]-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenymethyl)thieno-
[2,3-d)pyrimidine-2,4(1H,3H)-dione (Example 4} (403mg) was dissolved in

2s  dichloromethane (6ml). Triethylamine (300ul) was added followed by metharesulfonyl

chloride (150ul) and the mixture was stirred overnight. Sodium bicarbonate (aqueous) was



(2H, |n), 7.78 (3H br), 7.89 (1H, d), 7.96-7.99 (}H, m and 8.06 (1H, dh.
5 Exanple 41
N-{3-1(1, 2, 3 4- Tetrahydro- 3-net hyl -1- (2-iret hyl propyl ) - 6- (M}g@l@}ob@genytl
hyl ) - 2, O 8?6‘333? hi eno[ 2, 3-d] pyri ni di n-5-yl ) thio}propyl} acetani de N
5-[ (13- Ami nopropyl)thio]-3-methyl -1 -(2-pgpthylpropyl)-6-( 1
- napht hal enyknet hyl )thieno- to [2,3-dlpyrinidine-2,4(1H, 3H)-di one (51rrg) ﬁ;
and triethylamne (1 QJ[err]l) were dissolved in di chl or omet hane (2m) and
acetyl chloride (25[err]l) was added. The reaction was stirred overnight,

t hen wat d"?rﬁi S phase was
extracte avm ﬁggﬁ%erggjén{e%%g?\%m ﬁ 38u§ ganl Qﬁga;&(}? t\;\% :‘gié?)nbl ned,

dried, fdi¢Heroa@timne, thd&tg@nﬁtphdses%r& EM:}Bitnb@ rwdshedﬂl?kﬁbﬁﬁé hiied! filtered and

di chl oronet hane 1-10: 99-90) gave the title 15 . conmpound (36rrg) m p.

114- 117 qvaaf(rmdtm)thesmn(kmmym;nd(aﬂw (DVBO d6) [err].0.81 (6H, d),

167 2 799-2.11 (1H, m, 2.99 (2H, 3. 14 (2H,
( E("?gw n FI)%“Z’SM%*) 4 77 (2H, (s) r7r)41 (1H, (d) t7) 49 20 ElH
E%LIH7 ;‘3?) HN ﬁrﬁz(()@rbbimo 8o (gfk &), §%9((§ﬁlqmu) 709224 38, ih13.16 YHANS 6o 06- 8

N-(3- [ (1(3H, ), aﬂe(BHak)yalmm-met h@y (2H(3-41¥1 (BH,B), GMOIHédI 174samm, gl enyl met h
yl)-2, 4- dioxot hi enof 2, 3- I-} rimdin-5- I)thlol;proi)l};l . N, N -di net hyl urea
0 5 Prehak-dd4@8nm), 7.82 (1H, d), 7.87-7.90 (1H, m), 7.99-8.02 (

5-[ (3-am nopropyl ) thio]-3-nmethyl-I-(2-nmethyl propyl) - 6- (I napht hal eny-
nmet hyl ) t hi eno[2 3-d] pyrimdine-2,4(1H,3H)-di one (10ng) and

di hyl ga 41
g: rvngt hylpprs F@D’éonpo l?%m)&ﬁop%éﬂwlJ(M&n\yﬁ}soﬁﬂﬁsmaﬁﬂmie@mmys to
to  thieno[2,3- d]pynmxdme-Z 4(IH,3H) dione

3-[(1,2,3 4-Tetrahydro-3-methyl-1-(2-methylpropyl}-6-(1-naphthalenyinethyl)-2,4-dioxc-
thieno[2,3-d]pyrimidin-5-yl)thio]propyl methanesulfonate (0.57g) and sodium azide

(501mg) were suspended in dimethyformamide (7mi). The suspension was sonicated
(cleaning bath) for 3h. Water was added and the suspension was extracted thrice with ethyl
ts  acetate. The extracts were combined and washed successively with brine, water and brine,’
then dried, filtered and evaporated. Chromatography (isohexane : ethyl acetate 4:1 to 3:1)
gave a yellow oil which was triturated with cyclohexane to give the title compound
(118mg).
m.p. 94-96°
0 MS (+ve APCI) 494 (M+H)")
'H NMR (DMSO dg) 50.81 (6, d), 1.79 (2H, quin), 1.98-2.10 (1H, m), 3.05 (2H, 1),
3.25 (3H, s), 3.46 (2H, v), 3.60 (2H, d), 4.78 (2H, 5), 7.41 (1H, d), 7.50 (1H, t), 7.52-7.59
(2H, m), 7.88 (1H, d), 7.95-7.98 (1H, m), 8.06-8.09 (1H, m).



M5 (+ve APCI) 539 ((MtH)+) "H NVR (CDCl-err]3) [err] 0.88 (6H d), 1.89 (2H,
quint), 2.10-2.24 (1H, m, 2.94 (6H, s), 3.12- to 3.17 (2H m, 3.40 (3H,
s), 3.51 (2H, q), 3.64 (2H, d), 4.78 (2H, s), 5.44 (1H, t), 7.35 (IH d),
7.44 (I 48-7.53 (2H, m, 7.81 (1H, d), 7.87-7.90 ¢ttiseygooessd

8. 02- gg";‘?gﬁd’" . Exanpl e 43

N-{ 3- [(1 2,3, 4- Tetrahydro 3-net hyl - 1- (Zénlg”rethyl propyl ) -6-( 1- napht hal enyl et
hyl ) -2, 4- i s dioxot hi eno[ 2, 3-dl pyrim din-5-yl)thiol propyl}

- met hoxyacet am de Prepared from 5-[ (3-am nopropyl)thio]-3-nethyl- 1

- (2-met hyl propyl ) -6-( 1-napht hal enyl - .
et hyl ) t gkgmple’4d- d) pyri m di ne- 2, 4(1H, 3H) - di one (10nmg) and nmet hoxyacetyl
chloride (53ng) followi ng the nethod of Exanple 41 to give the title
CorrpoundSQM)HinQDIOPMBtKiG}f&WMM-&#me@'(lmﬂ)m)ﬁﬂﬂkﬂmﬁmymewl)E err] 0.88
(61, d), , 3.07-3.14 (2H, m, 3.41 (3H,
s), 3. 43**(19W[2§y5 30‘593@%3(#193@ é@“%ZH d), 3.89 (2H s), 4.78 (2H 's),
7.02 69 (IH t), 7.35 (IH d), of. 44N ), 7.48-7.54 (2H m, 7.81
(1H, d), 7.87-7.90 (IH, m and8.0Q-8|04 (1H m. Exanple 44 5 Met hyl
N-{3-[(1, 2, 3, 4- Tet rahydr o- 3- et hyl - §. pr opyl ) - 6- (1-

napht hal enyl net hyl ) - 2, 4- di oxot Fene ) ofr i Wi di n-5-yl ) thi ol propyl)
carbanmate N Prepared from 5-[ (3:apgi nopr of |o]-3-nethyl- I

- (2- et hyl propyl) 6-( 1 -naphthaJeny-
met hyl ) t hi eno[ 2, 3-d] pyri m di ne- 2, 4(1H 3H) -di one (10ng) and net hyl

OO Ol o S B B T SRR i i
dlpyrimidine-2,4(1H,3H)-dione (656mg), 1,3-propanedithiol (100ul) and triethylamine

(400pl) were dissolved in a mixture of dichloromethane (3ml) and isopropanol (Sml).

Sodium borohydride (78mg) was added and the mixture was stirred overnight. The
solvents were removed by evaporation then dilute hydrochloric acid was added dropwise

10 until effervescence ceased. The solution was made alkaline with aqueous sodium hydroxide
and then extracted with dichioromethane (four times). The extracts were dried, filtered and
evaporated. Purification by HPLC (ethanol : dichloromethane 5-40 : 95-60) followed by
trituration with ether-cyclohexane gave the title compound (iSOr;xg).
MS (+ve APCI) 468 (M+H)")

15 'HNMR (CDCls) § 0.88 (6H, d), 1.82 (2H, quint), 2.1 1-2.22 (1H, m), 2.88 (2H, t), 3.12
(2H, t), 3.42 (3H, 5), 3.63 (2H, d), 4.78 (2H, s), 7.35 (1H, d), 745 (1H, ©), 7.49-7.52 (2H, -
m), ?.82 (1H, d), 7.87-7.89 (1H, m) and 8.02-8.04 (1H, m).

5-{( 3-Aminopropy1)thi6]—3-methy}- 1-(2-methylpropyl)-6-(1-naphthalenylnethyl)thieno-
20  [2,3-d]pyrimidine-2,4(1H,3H)-dione (142mg) was dissolved in dichloromethane-ethanol
and 1M HCl in ether (1ml) was added. The solution was evaporated, then the solid was

triturated with ethyl acetate to give the title compound as the hydrochloride salt

monochydrate (62mg).
m.p. 200-205°
25 elemental : found : C57.42%,H 6.02%, N 7.87%, S 11.90%
theory for CpsH3,CIN3O;; : C57.51%,H6.18%, N 8.05%, S 12.28%

MS (+ve APCI) 468 ((M+H)")



[err]H NNR(CDC[err]) [err] 0.88 (61, d), 1.87 (2H quint), 2.10-2.24 (1M
M, 3.08 (2H, t), 3.39 (2H, q), 3.43 (3H, s), 3.63 (2H, d), 3.66 (3H, s)
4.77 (21, s), 5.51 (IH, br), 7.34 (1H, dy, 7.44 (1H t), 7.48-7.53 (24, my
7.82 (1HVODB/S4B087-7. 90 (1H, m) and 8.01-8.04 (1H n). 1PGHEAB0R3ES \%\
hy

de

N-{3-[(1, 2, 3, 4- Tet rahydr o- 3- net hyl - 1- ( 2- net hyl propyl ) - 6- ( 1- napht hal enyl
yl)-2,4- dioxothieno[2,3-d]pyrimdin-5-§7)thio]propyl} nethanesul fonam

20

5-[ (3- Am nopr opyl ) t hi 0] - 3- et hyl - 1- ( 2- et hyl pr opyl ) - 6- ( 1- napht hal enyi net hyl
) t hi eno- 4 one 0 and triethyl am ne

(1 OO[errﬁm%&gbs@S@ﬁéﬁ égékﬁ%lc_ﬂpzﬁ?rﬁk‘ﬁé)ngg?%%(lﬁa@)t%@ﬁ( adbed in ice.
Met hane d r ' t | ution
ves ot rrHrsD: PRl Bt ST B AT o A L B B Y o3 B e e
separ at gy, ey 78 PlROEHY 7@517@;: 12 a%. gdi.chl or onet hane, the
or gani ce(phaSZS vve%pc%?nbl ngd V\?’rsl ed, fterrﬁé)\éunandwe@gxpo? ated. Purification
by HPLC (ethyl acetate: i sohexane 20- 100 80-0) followed by trituration

vvlth met hanol gvethetitle s conpound (43ng). M5 (+ve APClI) 546 ((MtH) +)
"H NNR (hagep ?[err] 0.81 (6H, d), 1.76 (2H, quint), 2,00-2,11 (IH, n') :

7 08 (1Tl Sl 1ipmieyiiroly 9%%%@%3%% M o))

7. 95- 7. Yfloxdthient)2,30 ﬁnﬁ:ﬁxﬁ-’éﬁjd)tﬁio} ﬂ:% eetingidé

N-{3-[(1, 2, 3, 4- Tet’ral‘ﬂi;/dro 3- et hyl A 5 met h Ipropyl) 6- (1- napht hal enyl nmet h
yl)-2,4- d| oxot hi eno[ 2, 3-d~pyrim d| n- Mﬁ&] propyl }

trifluoromethanesul fonam de N

< o

N ! \

P
5-[(3-Aminopropy!)thio}-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenymethyl)thieno-

10 [2,3-d)pyﬂmidinc-2,4(1H,3H)-dionc (51mg) and triethylamine (100u1) were dissolved in

dichloromethane (2ml) and acety! chloride (25u1) was added. The reaction was stirred

©

ovemnight, then water was added and the phases were separated. The aqueous phase was
extracted with dichloromethane, then the organic phases were combined, dried, filtered and
evaporated. Purification by HPLC (ethanol : dichloromethane 1-10 : 99-90) gave the title
15 compound (36mg).
m.p. 114-117°
MS (+ve APCI) 510 (M+H)")
'H NMR (DMSO dg) 5 0.81 (6H, d), 1.67 (2H, quint), 1.78 (3H, s), 1.99-2.11 (1H, m),
2.99 (2H, t), 3.14 (2H, q), 3.25 (3H, 5), 3.59 (2H, d), 4.77 (2H, 5), 7.41 (1H, d), 7.49
20  (1H,t), 7.52-7.58 (2H, m), 7.84-7.89 (2H, m), 7.95-7.98 (1H, m) and 8.06-8.09 (1H, m).



"5 5-1(3-Am nopropyl)thio]-3-nmethyl- 1-(2-nethyl propyl)-6-( .
1- napht hal enyi net hyl )t hi eno- [2, 3-dl pyri mdine-2,4(IH, 3H)-di one (48ng) and
triethylamne (I [err]l) were dissolved in dichloronethane 5m and then
cooled to -78. Trifluoronethanesul fonic anhydride (50[err i -
di chl or oWOXWRAY? (2 ) was added dropwi se and the sol uti on}(%/\'/%{gtdg{oia%srsed for 5
m nutes. Amonia in ethanol (IM 0.5m) was added and the reaction m xture
was allowed to warm 20 to anbient tenpéBature. Water was added and the -
phases were separated. The agueous phase was extracted twice with

di chl or onet hane, the organic phases were conbined and dried, filtered and
evaporagﬁg. Pér{zt)i cation by HPLC (ethyl acetate : isohexane 5-40: 95- 60)
gave t he“¥#p mpound (23nmg). MS (+ve APCI) 600 ((MtH)+) 71 'H NWVR

)3 oeaiitnE 4 Ebisafdse’s 'l Gl slpsrs i 0-fptichglendimei i)

7. 49 (| Hiiokpthieho§3-8]pyritnddin-Sy])thio)pBofyl NIV -diméiRylirkh d), 8.04 (1H, d),

9.36 (1H, s). s Exanple 47

S-{[3-(1, 3-di hydro- 1, 3-di oxo-2H1i soi ryi%[{-g- opyl ]t hi o} - 3-net hyl - 1- ( 2-
met hyl propyl ) - 6- ( 1- napht hal enyl I efjo[ ¥, 3-dl pyri m di ne-2, 4(1H, 311)-d
i one N

5-[ (3- Hydr oxypropyl )t hi o] - 3- mel)ayl propyl)-6-(1-napht hal enyl neth
yl)thieno- 10 [2,3-d]pyri ni dPne-“EZ, 4(1H one (Exanple 4,470ny),

tri phenyl phosphi ne (290ng) an thalim (162mg) were dissolved in
tetrahydrofuran (7m). A solutibn of diethyl azodicarboxylate (170g]) in
tetrahydrofuran (2m ) was added dropwi se and the m xture was stirred

over ng ghPrep%tiQfonaﬂq(aeirhﬁbpmygtmdﬁﬁmm1t(banahﬂ?ﬂ§>yv)%- 1-igihitiad3d. The

aqueous phase was extracted wth dichl oronethane tw ce. The organic
ext r act s methyd)thviersif2.a-dipyrimitdine-hA( k3 Hdiond (10mg)taed ditnethyicarbamoylathdatideCol um

chromat Ogifé)rpxg) fgﬁé)v]\'rinegt g trn:ethioa%?%))((grrr]xgke at\é%ive the title compound (8mg).
MS (+ve APCI) 539 (M+H)") .
"H NMR (CDCls) § 0.88 (6H, d), 1.89 (2H, quint), 2.10-2.24 (1H, m), 2.94 (6H, s), 3.12-
10 3.17 (2H, m), 3.40 (3H, s), 3.51 (2H, q), 3.64 (2H, d), 4.78 (2H, s), 5.44 (1H, v), 7.35 (1H,
d), 7.44 (1H, t), 7.48-7.53 (2H, m), 7.81 (1H, d), 7.87-7.90 (1H, m) and 8.02-8.05 (1H, m).

Example 43
N-{3-[(1,2,3,4-Tetrahydre-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-2,4-
15 dioxothieno[2,3-d]Jpyrimidin-5-yl)thio]jpropyl} -methoxyacetamide

[+] s Mqi/o\
N

Prepared from 5-[(3-aminopropyi)thio]-3-methyl-1-(2-methylpropyl)-6-(1-naphthaleny}
methyl)thieno[2,3-d}pyrimidine-2,4(1H,3H)-dione (10mg) and methoxyacety! chloride
(53mg) following the method of Example 41 to give the title compound (6mg).

20 MS (+ve APCI) 540 (M+H)")
'"H NMR (CDCls) § 0.88 (6H, d), 1.90 (2H, quint), 2.10-2.24 (1H, m), 3.07-3.14 (2H, m),
3.41 (3H, 5), 3.43 (3H, s), 3.52 (2H, q), 3.63 (2H, d), 3.89 (2H, s), 4.78 (2H, s5), 7.02 '



a solid which was triturated hot wth i sohexane: ethyl acetate (4:1) and}
then recrystallised fromisohexane : ethyl acetate (2:1) to give the titl#g
conmpound (12 . M5 (+ve APClI) 598 ((M+tH)+) 'H NVR-(DVBO .81 %
(6H, d), 98&9%1%‘14, quint), 1.98-2.10 (1H n), 3.01 (2H, t%fé)r%%’édf’ég (3H,

s), 3.57 (2H, d), 3.67 (2H, t), 4.77 (2H__s), 7.38 (1H, d), 7.46 (1H t), °
7.49-7.56 (2H, m, 7.82 (4H, s), 7.85 (1@ d, 7.93-7.96 (1H, m and Nk
8.06-8.09 (1H, m. 72 Exanple 48 ‘i
N- (2- Hydr oxyethyl )-N -[1, 2, 3, 4-t et rahydr o- 3- net hyl - 1- (2- et hyl propyl )-6-(1- %

napht hal I . ' HEIA0 ] I 6y N3\S

Di phenyl ggigsm%p%id |) f:ll-{a% @?‘%’H’?‘%\Nas“ ?&%e'ﬁ%? 'c? méggb?)ﬂ? ?82%1'}%# ?ﬁﬁn) and

1,2, 3, 4- tge00-8.04 411, ). met hy| - _ _ _ : S
1- (2- met hyl propyl ) - 6- (1 - napht hal enyl met hyl ) - 2, 4- di oxot hi eno[ 2, 3-d] pyri m di n
e-5- carboxylic acid (Exanple 16, step a), 400ng) and triethyl am ne
(0.18m ) _.in anhydrous toluene (12m ). The m xture was heated at 90'C, under
ni trogen H¥XAMBeABurs, then cooled to roomtenperature to give a 0.088M

| uti 2Bk - .
?rgt ﬁylsgr” &‘%&ﬁ"?‘ Eﬁ@%@h‘i%ﬁgﬁ r‘r’g?ﬁi%'?/ kg-‘ﬁ?‘“’é@?ﬂ“?’!?&f'&‘,‘s- d] pyri m di n-5-yl
r ] . P ; ( o o
Lo ) A R ek o, i‘*’c’*’a"&‘*ﬁg‘éoﬁﬁ? o A i oA

d

(20m ) was added and the mi xture ywas extractad with ethyl acetate (5 X

| 00m ). The conbined organic extrgct§ were ¥vashed with water (50m ) then
W th saturated sodi um hydrogen r te solution (50mM), dried over 15
anhydr ous nagnesi um sul f at e, fiJJt\e entrated under reduced
pressure to a vol une of about 3om. ours, the precipitated solid
was collected by filtration an ried in cuo to give the title conpound
(0.058g). mp. 227-228[err]C

Prepared from 5-[(3-aminopropyl)thio]-3-methyl-1-(2-methylpropyl)-6-(1-naphthaleny}
methyl)thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione (10mg) and methyl chloroformate
10 (34mg) following the method of Example 41 to givé the title compound (4mg).
MS (+ve APCI) 526 ((M+H)")
"H NMR (CDCl5) § 0.88 (6H, d), 1.87 (2H, quint), 2.10-2.24 (1H, m), 3.08 (2H, 1), 3.39
(2H, q), 3.43 (34, 5), 3.63 (2H, d), 3.66 (3H, 5), 4.77 (2H, 5), 5.51 (1H, br), 7.34 (1H, d),
7.44 (1H, t), 7.48-7.53 (2H, m), 7.82 (1H, d), 7.87-7.90 (1H, m) and 8.01-8.04 (1H, m).
15
Example 45
N-{}-{{1,2,3,4-Tetrahydro-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-2,4-
dioxothieno[2,3-d]pyrimidin-s;yl)thio]propyl} methanesulfonamide

20 5-[(3-Aminopropyl)thio]-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenymethyl)thieno-
_{2,3-d]lpyrimidine-2,4(1H,3H)-dione (50mg) and triethylamine (100ul) were dissolved in
dichloromethane (Sml) and then cooled in ice. Methanesulfonyl chloride (2511) was added



M5 (+ve APClI) 481 ((MH+) 20 "H NWR (DVSO d6) [err] 0.77 (6H, d),
1.97-2.07 (IH, m, 3.19 (2H, qg), 3.21 (3H, s), 3.46 (2H, qg), 3.51 (2H, d)
4.43 (2H, s), 4.72 (IH, t), 7.01 (1H, t), 7.45-7.54 (4H, m, 7.86 (IH, dd)
7.92-7. 9Roloblds199) , 8.01-8.04 (1H, m, 8.26 (1H, s). 7 PEDEEBI08ISE 9

2- Hydroxyet hyl [1, 2, 3, 4-tetrahydro-3-nethyl -1. (2-nethyl propyl)-6-(1-

napht hal enyl net hyl ) - 2, 4- di oxot hi eno[ 2, 34dj pyri m di n-5-yl ] carbamate H 5

Et hyl ene glycol (Im) was added to a 0.8 8M sol ution of

N-[1, 2, 3,4-tetrahydro-3-nethyl-1- (2-nethyl propyl)-6-(l

- napht hal enyl net hyl ) - 2, 4- di oxot hi eno[ 2, 3-d] pyri mi di n-5- yljisocyanate in
t ol uene drbpaispland 48, soBnioj wasistred fir UheAgesdub embmnia(dil@Rwhs eddeduadthd hen
added to I M hydrochloric acid (50m ) and extracted with ether (10O ). The
or gani c Bhesesakers separatedy g aguegus Rhassiveas exgasied twipel with dichlgromethane thg ed

mgnes! (HEetl Bhess® vers SRRt G ARC fsER ard et Eientory P BRI Lo

resi due | g wth
Ciner: i SOk biaatt 2@‘%*‘? DLCNORER bF B Rn P metaldl o SRS,
| sohexansompougd(43mhgle title conpound (0.023g). mp. 201-202[err]C 15 M5

(+ve APCl) 482 MR (CDC13 ) [err] 084(6H d), 206199(1H
n, 2.27 wve&%m%wm , 3.55 (2H, d), 3.87-3.92 (2H, n), 4.33-4.37

2H, / 7.89 (IH,
(2H_ 1), unde (Bl o S 71 58,18 2o, 50072 it 7o G 759
3.00-3.09 (4H, m), 3.25 (3H, s), 3.59 (2H, d), 4.77 (2H, s), 7.03 (1H, t), 7.41 (1H, d),
7.50 (1H, t), 7.52-7.60 (2H, m), 7.88 (1H, d), 7.95-7.98 (1H, m) and 8.07 (1H, d).

Example 46
N-{3-[(1,2,3,4-Tetrahydro-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-2,4-
dioxothieno{2,3-d]pyrimidin-5-ylthio}propyl} trifluoromethanesuifonamide

15 5-[(3-Aminopropyb)thio}-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenymethyl)thieno-
[2,3-d]}pyrimidine-2,4(1H,3H)-dione (48mg) and triethylamine (100ul) were dissolved in
dichloromethane Sm! and then cooled to -78°. Trifluoromethanesulfonic anhydride (50u1)
in dichloromethane (2ml) was added dropwise and the solution was stirred for 5 minutes.
Ammonia in ethanol (1M, 0.5ml) was added and the reaction mixture was allowed to warm

20 to ambient temperature. Water was added and the phases were separated. The aqueous
phase was extracted twice with dichloromethane, the organic phases were combined and
dried, filtered and evaporated. Purification by HPLC (ethyl acetate : iso;exane 5-40 : 95-
60) gave the title compound (23mg).

MS (+ve APCI) 600 (M+H)")



74 Exanple 50 i
N-(2 Hydroxyet hyl)-N-nmethyl -N -[.1, 2, 3, 4-tetrahydro-3-nmethyl -1-(2- nethylpko
pyl).6. (1l-na hthalenylnethyl) 2, 4- dloxothleno[2 3.d] pyrim.din-5- )]urea' 
2- (I\/Et hymﬁsﬁgs%t hanol (0.026m ) was added to a 0.088M so%?’?%%"’éﬁ/” '-
N[1,2,3,4- tetrahydro-3-nethyl-1 -(2-nethyl propyl)-6-(1 R Y
-naphthalenylnethyl) 2, 4- di oxot hi eno[ 2, 31 dl pyri m di n-5-yl]isocyanate in %
t ol uene (Exanple 48, 3n1) After 16 hours, ethyl acetate (50nml) was added
and the m xture was washed with 1NIhydrochIoric acid (50m), water (50m)

333?“emfiﬁ%fﬁﬁ@@mﬂ%@&i‘@wmwff.%“f‘@?ai%ﬁf @3&8%?3‘01}42& or T educed

rebfyi t I i ca,
Bl Ut ng 323 IS 2V ELRE SOOLT, 81476 (38, o0 FIIEEN, 240 SRI. 8L T e o
gi ve the(2d, trﬂ)e7.eemuaut)d796(m1d)ga 04 (11D, d) 1536 mz@).lvs (+ve APC) 495 ((MtH))

15 'H NVR (CDC13 ) [err] 0.84 (6H, d), 2.08-2.21 (IH m, 3.18 (3H s),
3.23 (IH t), 3.37 (3H, s), 3.55-3.60 (4H, m), 3.87 (2H, q), 4.54 (2H, s),

7.43-7. 4 7.79-7.82 (IH,m), 7.85 7.88 (IH n), 7.95-7.99 (1H m,
8. 375(1I-£ é’)ﬁeéi?arrple 51 20

6-[(l- ng{@‘ﬂ,iﬂ(h%fd%-‘i@ EBQ@JZH ?ibﬁﬁhhﬁlﬂly?ﬁ@tﬂw}slm@ﬂiMLM' propyl) thi eno
2,3. d]pyrim dine-2, 4 | one 574
6. Chl or omﬁthmpxh)plyi)16-(Bnmﬁith;xlepylnm}hyl)th&rmﬂ,ﬁ-@]pﬁdmi«ﬁnd-@ld(ﬁﬂbﬁ)ﬁiﬁﬂe

\f/l

5—[(3-Hydroxypropy])thio]-3-methy1—1-(2-methylpr6py1)~6-(l-naphthaleny}nethyl)thieno-

10 [2,3-dlpyrimidine-2,4(1H,3H)-dione (Example 4, 470mg), triphenylphosphine (290mg) and
phthalimide (162mg) were dissolved in tetrahydrofuran (7ml). A solution of diethyl
azodicarboxylate (170) in tetrahydrofuran (2ml) was added dropwise and the mixture was
stirred overnight. Water and ether were added and the phases were separated. The aqueous
phase was extracted with dichloromethane twice. The organic extracts were washed with

15 brine, dried, filtered and evaporated. Column chromatography (2:1 ether : isohexane) gave
a solid which was triturated hot with isohexane : ethyl acetate (4:1) and then recrystallised
from isohexane : ethyl acetate (2:1) to give the title compound (12mg).
MS (+ve APCD) 598 (M+H)")
'H NMR (DMSO dg) 5 0.81 (6H, d), 1.87 (2H, quint), 1.98-2.10 (1K, m), 3.01 (2H, 1),

20 3.05 (34, s), 3.57 (2H, d), 3.67 (2H, 1), 4.77 2H, ), 7.38 (1H, d), 7.46 (1H, ©), 7.49-7.56
(2H, m), 7.82 (4H, s), 7.85 (1H, d), 7.93-7.96 (1H, m) and 8.06-8.09 (1H, m).



A m xture of 6-chloro-3-nethyl-|H pyrimdine-2,4(1H 3H)-dione (J. Amrer. -
Chem Soc., 1980, 102, 5036) (27.85g), 1-iodo- 2 nmet hyl propane (21.9mM ) and
pot assi um car bonat e (26. 36g) in anhydrous dinmethylformam de (11 Or) was

sti rredv%g 046411 C, under nitrogen for 5 40 hours. Thepteagbsd/mazsm xt ure
was cooled to roomtenperature and diluted with water (800m ). Brine
(10OM) was added and the m xture was eﬁjracted with ether (2x 500m ). The
organi c extracts were dried over anhydrdus nagnesium sul fate, filtered and
evapor at ed under reduced pressure. The residual oil was triturated with
ether and the resulting crystals were filtered, washed with ether and drjed
in vacuq;xtag“gggg the subtitle conmpound (7.38g). to The nother liquors were
evaporated under reduced pressure and purified by colum chromat ography
over silN (:BHgﬂmﬂyegM}-Nh[l,%ﬁtﬂetewahydr@ﬁhnethym -3-methylprepys64her subtitle
compound ( CDCL & 0.96 (6H d), 2.10-2.24 (1H m, .
3. 34 (3mapb§hal@y§ve@zh-2 drfioxo lygnq ﬁ-dk'yrinygrrb§-:sr§llrm@hy|

-1- (2- et hyl propyl ) -6-thi oxo-pyri m di neg 2 HH, 3H)-dione To a stirred

sol ution of 6-chl oro-3- met hyl - 1- (2-neth ropyl)-1H pyrim di ne-2, 4(l H, 3H) -
di one (31.5g) in ethanol (120mM ) $as ed sodi um hydrogen sul fide hydrate
(11.83g). After 16 hours, furtheg M hydrogen sul fide hydrate (5. 929)
was added and stirring was 20 f 5 hours. The reaction mixture
was diluted with water and wasoT hg 5 with ethyl acetate (2 x
200m ). The aqueous | ayer was aj’phi fied addi ti on of concentrated

hydrochl oric acid and extracted|{wth ethyl acetate (3 x 500m ). The
conbi ned organic extracts were dried over anhydrous magnesi um sul fate,

filter ediphchydprpsioayiedided2Tmipdacaide® ts sohittont of 102,83 @-telrghydtdoBiniaeyl-
conmpound as a solid (25.44g). 25 M (+ve APCl) 215 ((MrH)+) '"H NMR
(CDhq er rl] §2'{!1G¥hb’}PYOP)9)46-( bﬂaxgmyalgnmemyé@f( mexoth;enoﬁz Mﬁmmmxdgx}cé 4.16 (2H,
s), 4.3 a$ ylic ;cxd (Example 16, step a), 400mg) and triethylamine (0.18ml) in anhydrous
toluene (12ml). The mixture was heated at 90°C, under nitrogen for 3 hours, then cooled to
room temperature to give a 0.088M solution of N-[1,2,3,4-tetrahydro-3-methyl-1-(2-

10 methylpropyl)-S-(1-naphthaleny}methyl)-Z,4-dioxothieno[2,3-d]pyrimidin—5-yl]is&cyanate.
Some of this solution (3ml) was treated with ethanolamine (0.019ml) and after 1 hour, IM
hydrochloric acid (50ml) was added. Methanol (20ml) was added and the mixture was
extracted with ethyl acetate (5 x 100ml). The combined organic extracts were washed with
water (50ml) then with saturated sodium hydrogen carbonate solution (50ml), dried over

15 anhydrous magnesium sulfate, filtered and concentrated under reduced pressure to a
volume of about 30ml. After 16 hours, the precipitated solid was collected by filtration and
dried in vacuo to give the title compound (0.058g).

m.p. 227-228°C
MS (+ve APCI) 481 (M+H)")

2 'HNMR (DMSO dg) 8 0.77 (6H, d), 1.97-2.07 (1H, m), 3.19 (2H, q), 3.21 (3H, 5),
346 (2H, q), 3.51 (2H, d), 4.43 (2H, s), 4.72 (1H, 1), 7.01 (1H, ©), 7.45-7.54 (4H, m),
7.86 (1H, dd), 7.92-7.95 (1H, m), 8.01-8.04 (1H, m), 8.26 (1H, s).



76 c) 3 NEthyI 1- (2 rrethyl propyl)thr eno[ 2, 3-d] pyri m di n-2, 4(1H, 3H) - di on

Sodi um acetate (38.9g) was added to a stirred suspension of !
3-net hyl -1 - (2- net hyl propyl ) - 6-thi oxo-pyrim di ne-2, 4(1H, 25. 424)
in wateWQ§4190fter 5 hours, the mixture was filtered. gé%/ggﬁs(?&gss(
chl or oacet al dehyde solution (50 w.% 142m ) was added to the 5 fil tr‘ate
and the mixture was stirred for 16 hour®. The mixture was acidified with, 3
concentrated hydrochloric acid and extracted with ethyl acetate (3 x
500m ). The conbi ned organic extracts were washed with saturated sodi um
hydr ogen carbonate solution, dried over anhydrous nagnesi um sul f at e,
filterecExampledtpor at ed under reduced pressure The residual oil was

fi I I t th | i soh
Ciner ( PHYeoRvL O SR RS BT Sl n et D " 18 (ve APO)
3333(E3 thal?, I (Z&md) ﬁfx%lﬁlex{ 2@1«1]%{%19% F]il).arb%m%@elg 45)(“" in),
6-[(1- Hydroxy 1-(3- quorophenyI))rrethyI -B- nmet hyl - 1- (2- et hyl propyl ) t hi eno-
12, 3-d di 2,4-(1H, 3H-dig | uti f
R S ( i , de;y?iom'ud: 2?2?4( 1H, 3H)-dione (1g) in
ded lithiumdiisopropylamde (IM

benzal dehyde in
d—/action was stirred for 2h at

-780C. water (1 OrM) was added awd aefion was allowed to warmto room
tenperature, then extracted with ethyl acetate. The organic |ayer was

separated, .dri nd C t ted i n vacu he
ot athgne gt b e agrena v eliion 6T A Gadimdto Toeincdne
et hyl a?f-tn‘?étﬁylﬁx%pgi)y&(lt-%hfh'afe'n?lrx‘féﬁm?E,Q%x@%&ﬁx@ﬂ&lﬁrﬁpy%m—%éoC
yllisocyanate in toluene (Example 48, 3ml). The mixture was heated at 90°C for 1 hour
then added to 1M hydrochloric acid (50ml) and extracted with ether (100ml). The organic

tetrahydrofuran (20mM ) at -78
6.3m ). After 5 mnutes a sol

extracts were washed with water (50ml) and then with saturated sodium hydrogen

10 carbonate solution (50ml), then dried over anhydrous magnesium sulfate, filtered and
evaporated under reduced pressure The residue was purified by column chromatography
over silica, eluting with ether : isohexane (3:2), and then recrystallised from ethyl acetate :
isohexane to give the title compound (0.023g).
m.p. 201-202°C

15 MS (+ve APCI) 482 ((M+H)")
'H NMR.(CDCl» ) § 0.84 (6H, d), 2.06-1.99 (1H, m), 2.27 (1H, t), 3.38 (3H, 5), 3.55
(2H, d), 3.87-3.92 (2H, m), 4.33-4.37 (2H, m), 4.57 (2H, s), 7.42-7.51 (4H, m), 7.80-7.84
(1H, m), 7.86-7.89 (1H, m), 7.93-7.97 (1H, m), 8.16 (1H, s, br).



M5(+ve APCl) 363(MtH) 'H NVR (DVMSO d6) [err] 0.90 (6H, d), 2.17 (1H, in),.
3.22 (3H, s), 3.60-3.78 (2H, dnm), 5.98 (1H, d), 6.66 (1H, d), 7.03 (IH s),
7.11 (IH m, 7.28 (2H, m, 7.41 (IH m. 77 Exanple 52

6-[ (3- Fl ugyepsipagggl ) met hyl ] - 3-nethyl _ PCT/SE98/00935

1- (2-met hyl propyl )thieno[ 2, 3-d] pyrimdine.2,4- (1H, 3H) -dione s To a

sol ution of 74

6- (1- hydr oxy- (3-fl uorophenyl ) nethyl)-3-methyl -1 - (2-net hy~ropyl )t hi eno-
[2,3-d] pyrm dine-2,4-(1H, 3H)-dione (Exanple 51) (957ng) in trifluoroacetic
acid (7m) was added trietbylsilane (4m) and the reaction was allowed to
stir for Etdmple80 m xture was then poured onto 10% sodi um hydroxi de and )
extracted W|th ethyl acetate. The organic |layer was dried over nmagnesi um
sul fat e aNd2tHrdroxpetbeh«N-meshyl-N’-[152;3.4- &Uahy&nosbmathyirl-(z-ﬂﬂﬂxﬂpﬂ)pgl)l-ﬁ-\mas

7. ol or r| QRGP R digo biannd, ;';&'ge Ripriiiares (or o) o 16

(1H, m, 3.23(3HL, s), 3.67 (2H d), 4.136 , S), 7.04-7.18 (4H, m), 7.37
(H, m. 15 The foll ow ng conpounds werg pPprepared from 3-net hyl -

1- (2- met hyl propyl )t hi eno[ 2, 3- dI pyrj ni 52, 4(1H, 3H) - di one and the
appropriate al dehyde fol |l ow ng thj\ ' od of Exanpl e 51:

0” N

5 2-(Methylamino)ethanol (0.026ml) was added to a 0.088M solution of N-[1,2,3 4-
tetrahydro-3-methyl-1-(2-methylpropy1)-6-(1-naphthalenylmethyl)-2,4-dioxothieno[2,3-
d]pyrimidin-5-ylJisocyanate in toluene (Example 48, 3ml). After 16 hours, ethyl acetate
(50ml) was added and the mixture was washed with 1M hydrochloric acid (50ml), water
(50ml) and then saturated sodium hydrogen carbonate solution (50m1l), then dried over

10 anhydrous magnesium sulfate, filtered and evaporated under reduced pressure. The residue
was purified by column chromatography over silica, eluting with ether, then recrystallised
from ethyl acetate : isohexane to give the title compound (0.061g).

m.p. 151-152°C
MS (+ve APCI) 495 ((M+H)")

15 'HNMR (CDCl; ) 8 0.84 (6H, d), 2.08-2.21 (1H, m), 3.18 (3H, s), 3.23 (1H, v), 3.37
(3H, s), 3.55-3.60 (4H, m), 3.87 (2H, q), 4.54 (2H, s5), 7.43-7.49 (4H, m), 7.79-7.82
(1H; m), 7.85 7.88 (1H, m), 7.95-7.99 (1H, m), 8.37 (1H, s).

Example 51

20  6-[(1-Hydroxy-1-(3-fluorophenyl))methyl]-3-methyl-1-(2-methylpropyl)thieno[2,3-

d]pyrimidine-2,4-(1H, 3H)-dione
F

o]
\N |
)\N ]
OH

o



78 Exanpl e Conpound wp. MS (+ve 'H NVR (DVSO d6) [efr]

[[err]C APCl) ((M+H)+) 53 6-[ (I -Hydroxy-1-(2- 143- 424 *
O 90 (6H, 18 (1H, bronophenyl))nethyl 145 1 (3H
3. 70“(@%@541903 met hyl - - ( 2- m, 6. 10"?’1’?@9“5’)% 3%6 W&g

rret hyl propyl )t hi eno- (1H,d), 6.82 (1H, s), 7.28

12, 3-d] pyri ni di ne- (1H, 9, 7.48 (H t), 7.62 2,4(1H,
3H) - di one (1H, d), 7.69 (1H, d) 54

6-[ (1- Hydroxy-1-(2- 159- 359 0.90 (6H, d), 2.18 (1H,

?:Lgy;')ohe)ny& &?«%‘o -me%hy%slj (2-@;@@@%)-1&:}-9@%%@?@%{)é}}gﬂph}leﬁofre thyl -
Ve 7 2@%@&& H’?cﬂﬂ»ro -8. J@hﬁ]%ﬁg?hﬂ%h&%ﬁ%m -dione (J. Amer C%nir& gbcﬁ Le

2,4(1H, "3

6- [ ( 1- Hy 193D 362, 5036) (27.35g) Wﬁédme-metﬂylﬁfbpéﬁel&l 9akl) anti ﬁcﬁas(sidrh carbonate
cyanophen I net h (3H, s), 3.61-3.79
- 3- et hyf pin anl ydrous dlmegggfqrmxmde((é ﬂ,pm}))wasgnggd e.th.Q"Cdynder nitrogen for

th gy:%jlpr 4?(5) ?{?#r&hlmg réaction mu'Zg.lrc was coole}i tggo(é 1&\'&1}? atu:/e afng cﬂ-u: d »}#ﬂ wateg) (1H,

3H1) - di ofE@®Om). Bnne (IOOml) was ddd3d ahd the rﬁ?xt@r@ was extracted wnh ether g.x 500ml).
6-[ (I -Hydroxy-1-(3- M5( +ve 0.90 (6H, d), 2.

trifl uor Thebdigahip h&ttydts @Gre dn&B@lv):r anhydjo,us ﬁlagﬁesﬁtﬁmsuléa)tc, fﬂteﬁﬁ dahd#9aporated
))methyl]-3-nethyl-I- m, (1H,

( 2- et hykesies pduyed pressure. Tpm;qqzdual ox@wpstr(tgqtedowyxth qthg@n@j_hp re§yltmg crystals

were filtered, washed with ether and dried in vacuo to give the subtitle compound (7.38g).

1o The mother liquors were evaporated under reduced pressure and purified by column
chromatography over silica eluting with isohexane : ether (1:1) to give further subtitle
compound (6.90g).
'H NMR (CDCl3) 50.96 (6H, d), 2.10-2.24 (1H, m), 3.34 (3H, s), 3.90 (2H, d),
5.92 (1H, s).

s _
b) 3-Methyl -1-(2-methylpropyl)-6-thioxo-pyrimidine-2,4(1H,3H)-dione
To a stirred solution of 6-chloro-3-methyl-1-(2-methylpropyl)-1H-pyrimidine-2,4(1H,3H)-
dione (31.5g) in ethanol (120ml) was added sodium hydrogen suifide hydrate (11.83g).
After 16 hours, further sodium hydrogen sulfide hydrate (5.92g) was added and stirring was

20 continued for 5 hours. The reaction mixture was diluted with water and was then extracted
with ethyl acetate (2 x 200ml). The aqueous layer was acidified by addition of concentrated
hydrochloric acid and extracted with ethyl acetate (3 ¢ 500ml). The combined organic
extracts were dried over anhydrous magnesium sulfate, filtered and evaporated under
reduced pressure to give the subtitle compound as a solid (25.44g).

25 MS (+ve APC]) 215 ((M+H)")

'H NMR (CDCl3) § 0.94 (6H, d) 2.23-2.38 (1H, m), 3.32 (3H, 5), 4.16 (2H, s),
4.30 (2H, d).



t hi eno[ 2, 3-d] - H20) + 7.64 (2H, m, 7.77 (2H, pyrimdine-2,4(
1

, 3H) - di one 79 Exanpl e Conpound
mp./ M (+ve "H NVMR (DVSQd6) [err] C (APCIé)((gHH)%i,&;
6-[ (1-Hy 3- 168- 437 0. 89 6H 15p 98/00935
phggoxypﬁgﬁgﬁﬁg({ 171 , 3 22 (3H, s), 3.62-3.78
met hyl 3- 3- net hyl - '%; , 5.93 (IH d),
(2-rrethy|propy|)- 4(IH d, 6.92 (1H,
t hi eno[ 2, 3-d] - dd), 7.00 (3H m, 7.10-
pyri ni di ne-2, 4( 1H, 7.22 3H , 7.35-7.42 3H)-dione

3H, 0.97
E 6H. d;r? %?3.3('%3%";1 mﬁ?ﬂ’éf‘ h%?{y'ﬂ{[%fl‘ml’y'(‘m'd‘“'}mHE"'H)?’ oge 75 (| H d):
3.40 ( 3H,Sbh1un$a¢&itéllf38-9g)(v%s added to a stirred sus&)ensxon of ﬁm@ﬁlX(QNQQﬁQtﬁlylﬁro@?l)( I'H, d);
met hyl propyl )t hi eno-
[2, 3-di pﬁ%mmrmldxne-Z ,4(1H,3H)-dione (25.42¢3i4, w@wr (‘ll)SAft@ﬂJ-hal)rs, the Bibxture
5, A(1H, 3 03 (I H. dd) 59

6. [ (L. 1y a5, 364 @aqueons shronceigidehyde solyiandsd FHap 42 gy ppdeciolhe
qui noli nﬂ{&%ﬁ%&lfﬂd rhixture was stirred for 16 hours('ﬂ_%mg rﬁé(g%fﬁl?fgdl@)h” 3. 6-

3- net h | - s),
met hy| pr epytentraiedrhydrochioric acid and extracted With @thiyl &detadd (3 /500, | The

combined organic extracts were washed with saturated sodium hydrogen carbonate

solution, dried over anhydrous magnesium sulfate, filtered and evaporated under reduced

pressure. The residual oil was purified by column chromatography over silica, eluting with
1o isohexane : ether (1:1) to give the title compound (26.78g) as a solid.

MS (+ve APCI) 239 (M+H)").

'"H NMR (CDCl3) & 1.00 (6H, d), 2.26-2.42 (1H, m), 3.43 (3H, s), 3.81 (2H, d),

6.84 (1h, d), 7.36 (1H, d).

iIs d) 6-{(1-Hydroxy-1-(3-flaorophenyl))methyl]-3-methyl-1-(2-methylpropyl)thieno-
12,3-d]}pyrimidine-2,4-(1H, 3H)-dione
To a solution of 3-methyl-1-(2-methylpropyl)thieno[2,3-d]pyrimidin-2,4(1H,3H)-dione
(1g) in tetrahydrofuran (20ml) at -78°C was added lithium diisopropylamide (1M, 6.3m}).
After 5 minutes a solution of m-fluorobenzaldehyde in tetrahydrofuran (2ml) was added

20  and the reaction was stirred for 2h at -78°C. Water (10m!) was added and the reaction was
allov;red to warm to room temperature, then extracted with ethyl acetate. The organic layer
was separated, dried over magnesium sulfate and concentrated in vacuo. The resultant oil

was chromatographed (silica), eluting with 1:1 isohexane : ethyl acetate to give the title

compound (461mg).
25 m.p. 54°C
MS(+ve APCI) 363(M+H)
'H NMR (DMSO dg) § 0.90 (6H, d), 2.17 (1H, m), 3.22 (3H, s), 3.60-3.78 (2H, dm), 5.98
(1H, d), 6.66 (1H, d), 7.03 (1H, s), 7.11 (1H, m), 7.28 (2H, m), 7.41 (1H, m)



2, 3-d] pyri ni di ne- dd), 7.74 (I H dd), 7.93 ;

" 4( 1H, 3H) - di one (1H s), 8.11 (1H, d), 8.18 IH d},
192 (1H,_ dd). 60 6-[ (1- Hydroxy-1- (4-  f I
coag )%’.9@%54{9%, d), qui noIinyI))m[a'Ehy:_%/- v i FefRessighls I H %
M, 3.36 (3H, s), 3-methyl-1-(2- 3.6-3.8 (2H N\, &
6.65 (IH, nethyl propyl)thieno- _77 s), 7.05 (1H, s), 7.54 %
(1H, [2,3-d]pyrimidine- 0y, 7.70 (1H 1), 7.76 (1H %
2, 4( 1H, 3H) - di one d), 7.94 (1H, d), 8.15 (1H, d), 8.97 ©
(1H, d). |l e Conmpound mp,/ M (+ve 'H NWR
( DVBO d[%’fﬂ‘ﬁé’[ ir] [err]C  APCI) ((M+H)+) 61 (4) 6-[1-

385 (B - ; " imidine-2.4-
2 AR SRR g b B4

6- [ (1- HydE;3H)adipRe 68.9- 397/399  0.92(6H, d), 2.23(1H, n), 0 chloro-6- .
70 3.21(3H, s), 3.7462H, m, fel uorophenyl)) net hyl 1

6.38(1H, d), 6.72(1H, s), ~y

A |

o7 "W s

s To asolution of 6-(1-hydroxy-(3-fluorophenyl)methyl)-3-methyl-1-(2-methypropyl)thieno-
{2,3-d]pyrimidine-2,4-(1H, 3Hj—dione (Example 51) (957mg) in trifluoroacetic acid (7ml)
was added triethylsilane (4ml) and the reaction was allowed to stir for 16h. The mixture
was then poured onto 10% sodium hydroxide and extracted with ethyl acetate. The organic
layer was dried over magnesium sulfate and then concentrated in vacuo to a viscous oil,

10 The oil was purified by normal phase HPLC to give the title compound (82mg).

m.p. 76-8°C
MS(+'ve APCI) 347(M+H) .
g NMR {(DMSO-dg) 3 0.88 (6H, d), 2.16 (1H, m), 3.23 (3H, s), 3.67 (2H, d), 4.16 (2H, 5),
. 7.04-7.18 (4H, m), 7.37 (H, m).

s
The following compounds were prepared from 3-methyl-1-(2-methylpropyl)thieno{2,3-
dlpyrimidin-2,4(1H,3H)-dione and the appropriate aldehyde following the method of
Example 51:



]-3- et hyl - 1- ( 2-

nmet hyl propyl ) t hi eno-
2,4(1H, 3H)-dione 63

6. 78(1H, d), .
7.35-7.47(2H, m [2,3-d] pyrim di ne-
6-[ (1- Hydr oxy- 1-

7.

25(1H, dt),

62- 64 359

0. 89( 6H, wo 98/84389(3H, s), 0 phenyl)ethyl]-3- PCT/SE98/089356( 1H m) ,
3.22(3H, s), nethyl- 1-(2- 3.58-3.78(2H, dq),
nmet hyl propyl )t hi eno- 6.4 élH, s), 7.07(1H, s),
(2, 3-dl pyrim di ne- 7.23(1H, t), 7.32(2H, t); 2,4(1H,
3H) - di one 7.51(2H, d). 81 Exanpl e
mp./ M (+ve "H NVR (DVSO d6) [err] C APCl) ((M+H) +) 64
6- [ (1- Hydroxy- 1- (4- 1524 413 0.89(6H, d), 2.17(1H, m,
trifluofometnyT - 3 FZ(3H Sy, 3. 61-3 79[ 2H,
phenyl ) ) Exdrhple] - 3- Compound m.pn) M$(+e€( 1-H NYIR @OMSQLdg) 8
met hyl -[1- ( 2- d), 7.06(1H s), .7.61(2H,
met hyl pf opyl ) t hi eno- PCQyAPEIE1(2H, d) [2, 3-d] pyri ni
2,4(1H,| 3H) - di one 65 () 6 (&4% Rydr o- 1- 371
83 6-[(1-Hydroxy-1-(2- | 143- } 424 0.90 (6H, d), 2.18 (1H,
o]
~ I bromophenyl))methyl | 145 m),3.21 (34, s), 3.70 (2H,
0P N s }-3-methyt-1-(2- m), 6.10 (14, d), 6.69
OH B¢
'\i) methylpropylthieno- (1H,d), 6.82 (1H, 5), 7.28
{2,3-d]pyrimidine- (1H,1), 748 (1H, v), 7.62
2,4(1H, 3H)-dione (1H, d), 7.69 (1H, d)
54 6-[(1-Hydroxy-1-(2- | 159- | 359 0.90 (6H, d), 2.18 (1H,
o .
~ methylphenyl))methyl | 162 m), 2.26 (3H, s), 3.21 (3H,
I
0PN ]-3-methyl-1-(2- s), 3.71 (2,H, m), 6.02
OH .
\ﬁ | methylpropyl)thieno- (1H, d), 6.35 (1H, d), 6.78
{2,3-d}pyrimidine- (1H, s) 7.15-7.28 (3H, m),
2,4(1H, 3H)-dione 7.52 (1H, d)
55 6-[(1-Hydroxy-1-(3- |73- {MS(-ve | 0.90 (6H, d), 2.18 (1H,
[+}
~y ' cyanophenyl))methyl] | 75 | APCI) m), 3.22 (3H, s), 3.61-3.79
OW)N =T N1 -3-methyl-1-(2- 368 (M- | (2H, m), 6.03 (1H, d),
methylpropyl)thieno- H) 6.77 (1H, d), 7.06 (1H, s),
[2,3-d]pyrimidine- 7.59 (1H,¢), 7.78 (2H, m),
2,4(1H, 3H)-dione 7.89 (1H, 5)
56 6-[(1-Hydroxy-1-(3- } 57- |MS(+ve |0.90(6H,d),2.17 (1H,
[o}
N trifluoromethylphenyl { 60 | APCI) m), 3.21 (3H, s), 3.63-3.79
"\’)” s 1§ %1 ))methyl]-3-methyl-1- 394 (2H, m), 6.08 (1H, d),
(2-methylpropyl) (M+H- 6.75 (1H, d), 7.04 (1H, s),
thieno[2,3-d]- H,0)" 7.64 (2H, m), 7.77 (2H,
pyrimidine-2,4(1H, m)
3H)-dione

Compound



hydr oxy-

[2 3- d]pyrlmdl ne-

1H i ndenyl )- 3- et hyl -
2,4(1H, 3H) - di one

6- 2-
qu Elol i nyl") %%/ fﬁ)q/)l ]-

1- (2-

3- et hyl -

396

o 90 (6H, d),

7é287 1H, d)

320(3

1-(2- nethyl propyl ) t hi eno-

H

o Fegriglinoss N

.10 (lH d),

nmet hyl propyl )t hi eno- 7.05 (1H, s),
[23d]pyr|md|ne- 760(IH t), 7.7-7.8 (2H,

2, 4( 1H, 3-—di-ene .8 00 (2H t) 8 43 (1H, d
Lorr) eflE?ﬁaE’P]%PQ) (C?mg“g‘? by ng[“f’ﬁ-‘w Z%WW ah
396 (CDCI3 ) 0.95 (611, d), quinol {ng ))ngpm ]- 2.28
(1H, m, 3.39 (3H, s),|3-nethyl-1-(2- 3.43 (IH, brs),
3.7-3. 8 |net hyl propyl)thieno- (@M+HY), | 6. 21 (1H brs),

2 a(1H 4 dione | S1-Hydroy-1-(7 TA6k1 143 ), 7 8A0(PH etz
d), 8.24( 1H%YQ2 btdnoYphenyn)y | 171 m), 3.22 (3H, 5), 3.62-3.78

¢‘ s 1§ °" methyl]}-3-methyl-1- (2H, m), 5.93 (1H, d),
(2-methylpropyl)- 6.54 (1H, d), 6.92 (1H,
thieno[2,3-d]- dd), 7.00 (3H, m), 7.10-
pyrimidine-2,4(1H, 7.22 (3H, m), 7.35-7.42
3H)-dione (3H, m)

58 6-[(1-Hydroxy-1-(1- | 174-5 | 395 0.97 (6H,d); 2.3 (1H,m); '

~n naphthalenyl))methyl 2.75 (1H,d); 3.40 (3H,s);

Oﬁ) T J-3-methyl-1-(2- 3.75 (2H,dq); 6.65 (1H,d);

. methylpropyDthieno- 7.00 (1H,s); 7.45-7.60
{2,3-d]pyrimidine- (3H,m); 7.80 (1H,d); 7.85-
2,4(1H,3H)-dione 7.95 (2H,m); 8.03 (1H,dd)

59 6-[(1-Hydroxy-1-(6- | foam | 396 (CDCl3) 0.95 (6H, @), 2.29

\)N\ I s\ o N quinolinyl))methyl]- (1H, m), 3.39 (3H, s), 3.6-

"\H |N, 3-methyl-1-(2- 3.8 (2H, m), 6.18 (1H, s),
methylpropyl)thieno- 7.10 (1K, s), 7.45 (1H,
{2,3-d)pyrimidine- dd), 7.74 (1H, dd), 7.93
2,4(1H,3H)-dione (1H, s), 8.11 (1H, d), 8.18

(1H, d), 8.92 (1H, dd).

60 6-[(1-Hydroxy-1-(4- | foam | 396 (CDCl; ) 0.95 (6H, d),
quinolinyl))methyl}- 2.26 (1H, m), 3.36 (3H, s),
3-methyl-1-(2- 3.6-3.8 (2H, m), 6.65 (1H,
methylpropyl)thieno- s), 7.05 (1H, s), 7.54 (1H,
[2,3-d]pyrimidine- t), 7.70 (1H, v), 7.76 (1H,
2,4(1H,3H)-dione d), 7.94 (1H, d), 8.15 (1H,

{4,897 (14, d).




The foll ow ng compounds were nmade fromthe correspondi ng al cohol s (above).

by the nethod of Exanple 52: Exanple Conpound mp. M
(+ve "H NWR (DMSO d6) [err] /[errJC APCl) ((MH)+) 68
6- (2- wo9s/54190  102- 407/ 0.66 (6H, d), 2.16 (lhcT/sE98/00935
br onophenyl net hyl )- 106 409 m, 3.22 (3H, s), 3.67 (2H,
3-net hyl - 1- ( 2- d, & 24 (2H, s), 6.99 (IH,
nret hyl propyl )t hi eno- s), 7.23 (1H, t), 7.39 (1 H,
[ 2, 3-di pyri m di ne- t), 7.48 (IH d), 7.64 (1 H, 2,4(1H,
3H1) - di one d) 83 Exanpl e Conpound
Mp. M (+ve "H NVR (DMSO d6) [err] /[err]C APCI) ((MtH)+) 69
6- ( 2- ;l. ojT__ 343 D.87 (6H, d), .15 (TH U N
met hyl ph&xampe hyl ) - | Compound in.p.L. MS((-BH; sH NMR4DMSO dg) §
3-nmet hylf- 1 - (2- 5) . 3-{6 q(:! d), 4.12 (2H,
nmet hyl ptopyl ) t hi eno- S ,C6. qQARED s), 7.16-7.24
[ 2, 3-d] pynrm di ne- (fH, m 3H) di one 70
6- ( 3- tho— 354 68 \é@"%w VIR
cyanophegmggl met hyl ) - 11g&ye-m:, 3.23 (3H s),| 38567 (2H,
(Benzo[b]furan-2-yl)-
I-hydroxymethyl]-3-
methyl-1-(2-
methylpropyl))thieno-
[2,3-d]pyrimidine-
2,4(1H,3H)-dione
62 6-[(1-Hydroxy-1-(2- | 68.9- | 397/399 | 0.92(6H, d), 2.23(1H, m),
o]
N ' F chloro-6- 70 3.21(3H, s), 3.74(2H, m),
M)
o)\N s fluorophenyl))methyl 6.38(1H, d), 6.72(1H, s),
OH <l
\|) ]-3-methyl-1-(2- 6.78(1H, d), 7.25(1H, dt),
methylpropyl)thieno- 7.35-7.47(2H, m)
[2,3-d]pyrimidine-
2,4(1H, 3H)-dione
63 6-{(1-Hydroxy-1- 62-64 | 359 0.89(6H, m), 1.89(3H, s),
o]
~~ I phenyl)ethyl]-3- 2.16(1H, m), 3.22(3H, s),
0o " s methyl-1-(2- 3.58-3.78(2H, dqg),
(o 3] .
\f' methylpropyl)thieno- 645(1H, 5), 7.07(1H, 5),
[2,3-d]pyrimidine- 7.23(1H, t), 7.32(2H, t);
2,4(1H, 3H)-dione 7.51(2H, d).




0 3-nmethyl-1-(2- d), 4.21 (2H, s), ¥
7.13 (1H, nethiyl propyl)thieno- s), 7.55 (1HL, t), 7.66-7./<
[ 2, 3-dI py, (2H, 'm, 7.81 (IH S)P@r/é'xﬁdslda%s .
3H) - di one‘;’k/’rlp”g"m 6-(3-trifluoromethyl - 119 397 (6
d), 2.16 (1H, 0 phenyl et hyl) - 3- n, 3 23 (3H, s) 3\67"-.._;.,
(2H, nethyl - 1-(2- 81 d), 4.26 (2H, s), 7.13\ X
(1H, nethyl propyl)thi eno- s), 7.55-7.65 (3H, m, 7.70 ¥
[ 2, 3-dj pyrim di ne- (1H, s) 2,4(1H, 3H)-dione 72
6- ( 3- 106 421 0.89 (6H, d), 2.16 (1H,
ph;aﬂy: ;)Agl;éi:yl ; " [Iz’nﬁn[‘ﬁ;s(:i:)v I ﬁ:;. 6682+
met ny -1- Compound , S Glve NMRYDMSO dg) 5
(2-net hyll pr opg‘ié) - P dd), %6. 8-7.01 (3H, m, thieno )2, 3-d] -
7.07-7.16 (3H, m), 7.32- pyrinidine-2, 40, APCI) 7.41 (3H, |m
- 3H)-diljone 84 Exanpl e Gonpoupd mp. M5 (+ve
‘H NMR (DMSO dB) [err]l Hlerrlc  apciy d ] 4M
3- Met hyl 981 - 1 8 , d), (
et hyl pro ‘%‘M) 6-(4- . 15k fifory-1-0- | 15258 Qﬂ_'n'), :.@%%"3‘14?*2‘)17(’3‘?'6‘%?'(2H,
% | trifluoromethyl- 3.22(3H, 5), 3.61-3.79(2H,
J\ .
"\')" T phenyl))methyl}-3- m), 6.07(1H, d), 6.73(1H,
methyl-1-(2- : : d), 7.06(1H, s), 7.61(2H,
methylpropyljthieno- d), 7.61(2H, d)
[2,3-d]pyrimidine-
2,4(1H, 3H)-dione
65 (%) 6-(2,3-dihydro-1- 371
~ hydroxy-1H-indenyl)-
J 3 |
0P Ny s 3-methyl-1-(2-
W) methylpropyl)thieno-
[2,3-d]pyrimidine-
2,4(1H,3H)-dione
6-{(1-Hydroxy-1-(2- 396 0.90 (6H, d), 2.20 (1H,
quinolinyl))methyl]- ' m), 3.20 (3H, s), 3.65-3.75
3-methyl-1-(2- (2H, m), 6.10 (1H, d),
methylpropyl)thieno- 6.87 (1H, d), 7.05 (1, s),
[2,3-d]pyrimidine- 7.60 (1H, t), 7.7-7.8 (2H,
2,4(1H,3H)-dione m), 8.00 (2H, t), 8.43 (1R,
' d).




qui nol i nyl net hyl ) - d, 4.70 (2H, s), 7.17 (IH,
t hi eno[ 2, 3-d] - s), 7.51 (IH, d), 7.65 (IH,
pyri m di ne- t), 7.78 (1H, t), 8.05 (1H,
2, 4( 1H, 3M)o gii/sane d), 8.28 (1H, d),PSr/S®s(08s3s d). 74
3- Met hyl - 1- ( 2- 115- 380 0.86 (6H, d), 2.14 (1H,
I met hyl propyl ) -6-(6- 122 g9, 3 23 (3H, s), 3.66 (2H,
qui nol i nyl net hyl ) - 4.35 (2H, s), 7.16 (1H,
t hi eno[ 2, 3-d] - s), 53 (1H, dd), 7.70 pyrimdine-
(1H, dd), 7.88 (IH d), 2,4(1H, 3H) -dione 7.99 (IH,
d), 8.33 (IH d), 8.88 (1H, dd). 75 3- Met hyl - 1- ( 2-
143- 380 0.88}(6H, d), 2.18 (1H 1 nethyl promyﬂ) 6-(2- 148
nm, 3.2%Exapples), 3.6 ougdi nol i nyl mHy (+vedgc NMR(DMso de) &),
4.50 (2H, s), 7.20 (IH, thieno[?2, 3-d]- oC APCI s), 7.5§ .
(1H, d), 7.61 (1H, pydi ni di ne- ) t), '7.80 (1H| t).
8.00 (2H, 2, 4(1H, 3H) -di one, j(M+H)t*)’ 8.40 (1H, d).
trifluofoacetic acrd gart: 85 EXammte Cyrmpourd P.
MBS (+vel 67LH NVR ( DVBO| @6 1-BlydfoxpR(d- (| (Edarhl ) 396 (CDCl; ) 0.95 (6H, d),
quinolinyl))methyl]- 2.28 (1H, m), 3.39 (3H, s),
e \ /4 |3-methyl-1-(2- 3.43 (1H, brs), 3.7-3.8
~
j\ N _ | methylpropyljthieno- (2H, m), 6.21(1H, brs),
) N S o

[2,3-d]pyrimidine-
2,4(1H,3H)-dione

7.13 (1H, 5), 7.59 (15, 1),
7.74 (1H, dt), 7.84 (1H,
d), 8.12 (1H, d), 8.24(1H,
d), 8.92 (1H, d). '

The following compounds were made from the corresponding alcohols (above) by the

method of Example 52:
5
Example Compound m.p. | MS (+ve | ‘HNMR (DMSO dg) 3
/°C | APCI)
(M+H))
68 6-(2- 102- | 407/ 0.66 (6H, d), 2.16 (1H,
! bromophenylmethyl)- | 106 | 409 m), 3.2 (3H, 5), 3.67 (24,

Br

3-methy1—l-(2-
methylpropyl)thieno-
{2,3-d]pyrimidine-

2,4(1H, 3H)-dione

d), 4.24 (2H, s), 6.99 (1H,
s), 7.23 (1H, t), 7.39 (11,
1), 748 (1H, d), 7.64 (1H,
d)




6- (2- Benzo[ b] -

76 369 (CDC13 ) 0.97 (6H, :
furanyl net hyl ) - 3- 2.30 (1H, m, 3.41 (3H, s), nethyl-1-§2-
3.74 (2H,_ d 4.24 (2H, s), nethyl propyl)-)- (1H
s), 7. 10‘-"’?%@ 19 eno[ 2, 3-d] - (3H, W%”@’%l’?é
pyri m di ne- 7.53 (1H, d). 2,4(1H 3H) - di one 77 AN
6- ( 2- Chl or o- 6- 122 3811383 0.88(&H, d), 2.18(1H, , 0 AN
fl uor ophenyl net hyl ) - 3.21(3H, s), 3.67(2H, d), 3-nethyl- 1-(2-\\_
4.25(2H, s), 6.94(1l, s), nethyl propyl)thieno- 7.27-7.33(1H, ¢
m, [23d]pyr|n|d|ne- 7.39(2H, m 2,4(1H, 3H)-dione 78

oil 343 085(6H_s) 1 521 3H__d) 0

2. 14( 1H 2D, ﬁ?ﬁ!ﬂf

Compound 3. é‘é 7%/"?2(va d}%yrl nlﬂl ne-

s), 2,4(1H, 3H) ¢h(pnieApCI) 7.2-7.37(15H,

- (4- Tnf | uor onet hy 121 397 0.88(6H, d),

t hyl ) - 3- ((M+H)3) 23(3H, s)., 3.67(2H, |d),

4.95(2H _s), 7.13(IH _s),

6-(2- 7.5802H 349 | 7. TOBM6Ha), 2.15 (1K,

Al Bty Bk a 28§ - m), 2.26 (3H, 5), 3.14 (3H,

3-methyl-1-(2- s), 3.66 (2H, d), 4.12 (2H,

methylpropyl)thieno- s), 6.92 (H, s), 7.16-7.24

[2,3-d}pyrimidine-
2,4(1H, 3H)-dione

(4H, m)

OPh

~

methyl)-3-methyl-1-
(2-methylpropyl)-
thieno{2,3-d}-
pyrimidine-2,4(1H,

3H)-dione

70 6-(3- 112- | 354 0.88 (6H, d), 2.16 (1H,
\iﬁn\/@ cyanophenylmethyl)- | 113 m), 3.23 (3H, 5), 3.67 (2H,
oy s N1 3-methyl-1-(2- d), 421 (2H,s), 7.13 (1H,

methylpropyl)thieno- s), 7.55 (1H, t), 7.66-7.44
{2,3-d]pyrimidine- (2H, m), 7.81 (1H, s)
2,4(1H, 3H)-dione _

71 6-(3-trifluoromethyl- | 119 397 0.88 (6H, d), 2.16 (1H,
\i)oh/@\ phenylmethyl)-3- m), 3.23 (3H, s), 3.67 (2H,
oy s %1 methyl-1-(2- d), 4.26 (24, s), 7.13 (1H,
\r' methylpropyl)thieno- s), 7.55-7.65 (3H, m), 7.70

{2,3-d]}pyrimidine- (1H, s)
2,4(1H, 3H)-dione

72 6-(3- 106 | 421 0.89 (6H, d), 2.16 (1H,
\Njnﬂ phenyloxyphenyl- m), 3.23 (3H, s), 3.68 (2H,
O)\N‘ S

d), 4.13 (2H, s), 6.87 (1H,
dd), 6.98-7.01 (3H, m),
7.07-1.16 (3H, m), 7.32-
7.41 (3H, m)




Exanpl e Conmpound mp. M5 (+ve 'H NVR (DMSO d6) [err]
/lerr]C  APCl) ((MH)+) (t) 6-(2, 3-di hydro- 355 (CDCI 3) 0. 95
(6H, dd), |Hinden-1-yl)-3- 2.1-2.2 (IH m, 2.2-2.3

met hyl - 1-w@9s/54190 (IH m, 2.6-2.7 (IH m, yI) -
2.9-3.1 (2H, m. 3.42 (3H thieno[2, 3-d]- Pﬁkgy’i’@%o 3.8
(2H, dqg), 4.55 pyrimdine- (1H, t), 7.2-7.3 (5H

m. 2,4(1H, 3H)-di one Exanple 81 84

6-(3 | m no-1, 3-di hydr o- benzo(c] furan-1-yl)-3-methyl - 1- (2- net hyl propyl t hi eno
(2,3- d 2 A(1H- 3 -dione To a solution of 3-nethyl- _
Lol 2 et ahaaey ) L srehpdahey | o g A S G e | 5
Im). After 5 minutes ja solution of o- cp@wcdﬂséﬁl dehyde in tetrahydrofyran
(2m) S added and the reaction was ajlowdd to 'stif for 2h. Water (1 Ofl)
was theladded and the o mxture was pl | owgd@vidD®aj m t o room t enper at yr e.
separat bdand dried over MAEsEam sul | 1| 18en copds8(eH: @5ois (Houo |and
puri f e phiptody et | 208 111 S COTREN0 (e )y 6y, | 1€
quinolinylmethyl)- d), 4.70 (2H, s), 7.17 (1H,
thieno[2,3-d}- s), 7.51 (1H, d), 7.65 (1H,
‘\( pyrimidine- ), 7.78 (1H, t), 8.05 (1H,
2,4(1H,3H)-dione d), 8.28 (1H, d), 8.88 (1H,
d).
74 3-Methyl-1-(2- 115- | 380 0.86 (6H, d), 2.14 (1H,
\)N\ M methylpropyl)-6-(6- | 122 m), 3.23 (3H, s), 3.66 (2H,
"\(7' s |Nj quinolinylmethyl)- d), 4.35 (2H, ), 7.16 (1H,
' thieno{2,3-d}- s), 7.53 (1H, dd), 7.70
pyrimidine- (1H, dd), 7.88 (1H, d),
2,4(1H,3H)-dione 7.99 (1H, d), 8.33 (1H, d),
8.88 (1H, dd).
3-Methyl-1-(2- 143- | 380 0.88 (6H, d), 2.18 (1H,
methylpropyl)-6-(2- 148 m), 3.22 (3H, s), 3.68 (2H,
quinolinylmethyl)- dec d), 4.50 (2H, s), 7.20 (1H,
thieno[2,3-d}- s), 7.58 (1H, d), 7.61 (1H,
pyrimidine- ), 7.80 (1H, 1), 8.00 (2H,
2,4(1H,3H)-dione, t), 8.40 (1H, d).
trifluoroacetic acid
salt.




87 Exanple 82

2-1(1, 2, 3, 4 t et rahydr o- 3- net hyl -

rlmdln- -

net hyl] benzanmide 5 Prepared form

6- (3-1m n\”f P34 hydr o- benzo[ c~f uran-1 -yl ) - 3- net hyl -

2.16 (IH m,
7.27-7.49 (5H,

3.32 (3H,

m,

7.88 (1H, bs).

s),

1- (2- et hyl propyl) -2, 4- di oxot hi eno[ 2, 3- d].""

_( 2 nECTISEo8I00935,
1- (2- methyl'propy)
t hi eno[ 2, 3-d] pyri mdine-2,4(lH, 3H)-dione foll ow ng the nmethod of Exanphe
52. mp. 183[[err]C |\/|S(+ve APCl) 372 (M+Bp H NVR DVMSO-d6 [err] 0.88(6H,
3.65 (2,H, d) 4.31 (2H,
Exanpl e 83 ()

| o

S), 7.03 (IH,

5), N

6. (1- Hydr oxy- 1-[ 1- napht hal enyl ] net hyl) - S- ([ 3- hydroxypropyl | t hi 0) - 3- net hyl -

(2 rret n'F’) gl n\lrlmjln
6-(1-[Di (1, 1-di yI)S|IyI Mﬂﬁbﬂ@é 3
met hyl -]Wﬂéfhyl pr opwregoﬁﬁ enof 2, 3-d] H(?%r§ r 1# I one 25
Di net hyl{- (dl - di mret hyl ethyl ) si |yl chlori geC ( ;A(lxm) and i m dazol e (130ny)

were added to a sol uti¢n of
()6-(1-Rydroxy-1-[1-naphthal enyl ~net hyl 2- 20
met hyi prjopyl ) t hi eno[ 2, 8-d in-2,4(1H 3

di met hyl|f ‘%r/rram de (I Oﬂf&%zg%ﬁjutlon was 4

5%? ?iagngt &iﬁﬁﬂﬂh@iﬂgﬁp@ atufe

for 3 ddys. fThe reacti ¢ was qyenched with d Y, I | hci d
and extrlacye ' ) ?“%?‘c‘}ei{ng hg.l) he grganijc phase Wha ﬁgé g%arﬁf tgczg (g.il}lld
washed t|ws ' Rl uf endiyydrio@hl ori cadi d and once w 3,h4lpzmrtg, 424 (838 s),

methylpropyl)-)-
thieno{2,3-d]-

6.54 (1H, s), 7.10-7.30
(3H, m), 743 (1H, d),

pyrimidine- 7.53 (1H, d).
2,4(1H,3H)-dione
77 6-(2-Chloro-6- 122 | 381/383 0.88(6H, d), 2.18(1H, m),
~ 1 _— fluorophenylmethyl)- | 321(3H, s), 3.67(2H, d),
0% N7 s 3-methyl-1-(2- 4.25(2H, s), 6.94(1H, s),
\r' : methylpropyl)thieno- - 7.27-1.33(1H, m),
[2,3-d}pyrimidine- 7.39(2H, m)
2,4(1H, 3H)-dione
78 6-(1-Phenylethyl)-3- | oil | 343 0.85(6H, s), 1.63(3H, d),
~\ i l methyl-1-(2- 2.14(14, m), 3.23(3H, s),
oy s methylpropyl)thieno{ 3.56-3.73(2H, m),
Y' 2,3-d]pyrimidine- 4.35(1H, q), 7.04(1H, 5),
2,4(1H, 3H)-dione 7.2-7.37(5H, m)
79 6-(4-Trifluoromethyl- | 121 | 397 0.88(6H, d), 2.16(1H, m),

phenylmethyl)-3-
methyl-1-(2-

3.23(3H, s), 3.67(2H, d),
4.25(2H, s), 7.13(1H, s),
methylpropyl)thieno- 7.53(2H, d), 7.70(2H, d)
[2,3-d]pyrimidine-

2,4(1H, 3H)-dione




dried over magnesium sul fate and concentrated in vacuo. Purification by .

ography on silica gel eluting with isohexane : ethyl acetate (4:1 to
2:1) gave the subtitle product (0.47g). Ms (APCI) 509 ((MtH)+) S b)
() 6- ( 1- Hygts o@84190- [ 1- napht hal enyl ] met hyl ). 5- ([ 3- hydr oxypr opgt/bidare093s3- net hyl
met hyl propyl ) thi eno[ 2, 3-d] pyri m di ne-2, 4(1H, 3H) - di one. A sol ution of
lithiumdiisopropylamde (1.40mmol) in tggtrahydrofuran (5mM) was added to a
sol ution of

I di net hyl -1, 1-di net hyl et hyl si | yl oxy]-1-[1-naphthal enyl | nethyl)-3- 1o

chr omat

- (2-

()6-(1-
met hyl -

and 3-

4- et hyjl
t et r ahy
al | oned
with di

t hyl hyl et hyjl ysi | RMR
*1 LY e ComiBBdfit Y ST ?&@&3%%557 DMS0de

drofuran (15n ) at -78OC. Afterl /F@ AAPCIB0C t he reaction m xtur
to warmto anfyi ent tenperaturg. The reactl on m xture was quenc

| ute hvdrochlaodic acid and extrlacte

phase 1
twce

extract
washed
with br
Purific
gave th

(IH m
dd);

15

5., WAS Ssepar at ¢ h twijce wi di | ut
$0h saturated gﬁf@'ﬂ?m@g‘@n clar boﬁé?% sol u
henjldri ed oven yiRgaesiun-ul f
in aceton rile i(3m) and hydyofl ubric aci
\asethyldie(@- After
urated sodi um hydrog¢n carbongte sol uti on_and

1
dl]i nto ethyl ddeathylpropy) The

) ot <

tion by chr onﬁggamhg_ on sili
title conpourjd (0.012g). m p.| 100-{105[ err]

R,

e and concenfg Iﬁ(lll_pny)agzoleh
24h tlhe react | (i, m)x2.6¢27 (5 mjye
rgani ¢ phase| #8s3.-5&hmak 342434,
wce wth satyrate odi um hydr-ogen carbonat | ud | C
ne, dried over 'ﬁﬁ&%&?’l’ m sul fat e arjd concent g)a?gﬁmgé@gq‘ggﬁ

a gel eluti ng(cmttp';qt'hgx SRGRS.at ¢

PC ) 46
((MrH-HRO ) ) 'H NVR (|DMEOH®BSY)-diene ] 0L 3 (dH, t); 1{58 (2H, anL 2. 10

D)

b was
hed
hani c

192

hched

1%

<

~ 2.87 (I1H, m; 2.95 (1M, m; 3.24 (3H s); 3.30 (2H dt); 3.50 (I H,

3.70 (IH dd); 4.41 (1H t): 7.14 (1H);

Example 81
6-(3-Imino-1,3-dihydro-benzof{c]furan-1-yl)-3-methyl-1-(2-methylpropyDthieno{2,3-
d]pyrimidine-2,4(1H, 3H)-dione

0
NH

To a solution of 3-methyl-1-(2-methylpropyl)thieno(2,3-d]pyrimidin-2,4(1H,3H)-dione
(500mg) in tetrahydrofuran (10ml) at -78°C was added lithium diisopropylamide (1M,

3. lrr;l). After 5 minutes a solution of o-cyanobenzaldehyde in tetrahydrofuran (2m!) was
added and the reaction was allowed to stir for 2h. Water (10ml) was the added and the
mixture was allowed to warm to room temperature. The mixture was extracted with ethyl
acetate. The organic layer was separated and dried over magnesium sulfate, then
concentrated in vacuo and purified by normal phase HPLC to yield the title compound
(15mg).

m.p. 152°C

MS(+ve APCI) 370(M+H)



7.38 (IH, ); 7.49 (IH t); 7.55-7.65 (2H, nm ; 7.93 (IH d); 8.00-8.05 (2t
nm . 89 Exanple 84 %
3-Met hyl - 1-( 2- met hyl propyl ) - 6. (1- napht hal enyl car bonyl ) t hi enoR2, 3-d] pyri m dy
ie. 2,419 W%ne 0 5 |-Naphthoyl chloride (1.25m) wafCRFERP0 e‘r\
nitrogen to a stirred slurry of alumniumchloride (1.1g) in

1, 2-di chl oroethane (1O ). A solution of 83-nethyl-1-(2- N\
met hyl propyl )thi eno[ 2, 3-dl pyrimdin-2,4( | H 3H)-dione (2.Qg) in | .
, 2-di chl oroethane (I OmM) was added dropw se and the resultant m xture was
heat ed u&%gr reé&ux for 24h and then allowed to cool to anbient

t enper at mple82; caction mxture was quenched by the to careful addition

of water t ' 1) ' .

i sol ved TR A AR SR ARISE e SThrop a2t floxbifoddTR B RIOn: oci o
twice W taylpmbthyllingzamidem hydrogen carbonate sol ution, and once with
brine, then dried over magnesi um sy fate and concentrated i n vacuo.
Purification by chromatography Qn lica gel eluting with toluene: ethyl
acetate (9:1) gave the title conp¥un 15 mp. -150'C M5 (APCl)
393 ((MrH)+) ' H NMR (DMSO d6) [eeN, ); 2.25 (1H, m; 3.22
(3H,s); 3.80 (2H, d); 7.47 (1H "s);1 7. : (2H, m; 7.70 (1H t); 7.85
(1H, d); 8.05 (1H dd); 8.10 (1}—‘(,\rdd) ; 8. 2n(F0, d). 90

s  Prepared form 6-(3-Imino-1,3-dihydro-benzo{c]furan-1-yl)-3-methyl-1-(2-methylpropy)-
thieno{2,3-d]pyrimidine-2,4(1H, 3H)-dione following the method of Example 52, '
m.p. 183°C
MS(+ve APCI) 372 (M+H)
1H NMR DMSO-dg & 0.88(6H, d), 2.16 (1H, m), 3.32 (3H, s), 3.65 (2,H, d) 4.31 (2H, s),
10 7.03(1H, s), 7.27-7.49 (SH, m), 7.88 (1H, bs). a

Example 83
() 6-(1-Hydroxy-1-{1-naphthalenyljmethyl)-5-([3-hydroxypropylithio)-3-methy}-1-(2-
methylpropyl)thieno{2,3-d]pyrimidine-2,4(1H,3H)-dione

OH

7
P30
s

| a) (¥) 6-(1-[Dimethyl-(1,1-dimethylethyl)silyloxy]-1-[1-naphthalenyi]methyl)-3-
methyl-1-(2-methylpropyl)thieno[2,3-d]pyrimidin-2,4(1H,3H)-dione.
Dimethyl-(1,1-dimethylethyl)silyl chloride (230mg) and imidazole (130mg) were added to
a solution of (+)6-(1-hydroxy-1-[1-naphthalenyljmethy!)-3-methyl-1-(2-

15

20  methylpropyl)thiéno[2,3-d]pyrimidin-2,4(1H,3H)-dione (500mg) in dimethylformamide
(10ml). The solution was stirred at ambient temperature for 3 days. The reaction mixture
was quenched with dilute hydrochloric acid and extracted with ethyl acetate. The organic -

phase was separated and washed twice with dilute hydrochloric,acid and once with brine,



Exanpl e 85 ()-5-[(3-Hydroxybutyl)thio]-3-methyl-1-(2-nmethyl propyt).6-(1- .
napht hal enyl net hyl )t hi eno[ 2, 3-d] pyri m di ne-2,4(LH, 3H) -dione 5 A solution
of dimethylsulfoxide (0.1 13m) in anhydrous dichloronethane (Im) was
added t o wogekavpon of oxalyl chloride (0.093m) in anhydri4$sgesmosss -
di chl oronet hane (5nl) at -780C under nitrogen. After 5 m nutes, a solution
of 5-[(3-hydroxypropyl)thio]-3-nethyl-I Féé

met hyl propyl ) - 6- (I - napht hal enyl net hyl ) t no[ 2, 3-depyri m di ne-2, 4(1 H, 3H) - di
one (0.25g) in anhydrous dichloromethane (4m ) was added dropw se. After 10
m nutes, triethylamne 10 (0.372m ) was added and the m xture was war nmed

to room Bﬁé@@ﬁe&%ﬂg‘ﬂemﬁh@ﬁﬁ‘a&%Q%bn&ﬁﬁat@@ﬂ?dacﬂag’u?gﬁaﬁ‘biﬂ(lﬁfﬂﬁogen Eed with

2M hydrochloric acid (10Or) then with saturate I um onat e

sol ut i onot bilicage! eliténg with isohexaae : ethip)aberas (4YREIEB) gave the subtis ffotlhdter ed and
evapor ated. _The residue was di ssol ved in anhydrous tetrahydro?uran (10m ),
cool ed t P478ocC under nit rogen-and treated with nmethyl nagnesium chl ori de

(3.0M 15M§§4%¢i3f36?k@%3§mahydrofuran, 0.265m ). The m xture was warned to

room t enper ed to saturated sodi um hydrogen carbonate
solutkon (30m ) and then extracted wth ethyl acetate (2 x 30ml). The
organi c extracts were dried over anhydrous magnesiumsulfate, filtered-

t hr ough &) Sfé-(1-Hydiroxy-pdirnapbithalenybinsethyl)-SI{® hydroxgipeopytithip)s8intéthel- by
P;FFZ‘&ZEk%w%lprw&tﬁfeapﬁ%&nww#a akding o/ | sonoxane 1o gi ve  ho.
L, ORI RS0 G SR A 1
E |1 E rrg , a 2011716710? geHet)sAg%[?m%hylg lgglrﬁsiﬁle&%'lsﬂ);ﬂ Er%) =B lzﬁagﬁﬂﬂylenmgmeﬂlyl 3'?2& 6 .
. 82 1p 1Hmeghyl-17(28methypoogylxhieng(2,38d]pgrididice-2 HH H, 3@1) dlone (450mg) and 3-
{[dimethyl-(1,1-dimethylethyl)silyl}oxy }propyl 4-methylphenylthiosulfonate (J. Med.
Chem. 1995, 38, 2557., 500mg) in tetrahydrofuran (15mi) at -78°C. After 1h at -78°C ;hé
reaction mixture was allowed to warm to ambient temperature. The reaction mixture was '
quenched with dilute hydrochloric acid and extracted with ethyl acetate. The org;lic phase
15 was separated and washed twice with dilute hydrochloric acid, twice with saturat;;l sodium
hydrogen carbonate solution and once with brine, then dried over magnesium sulfate and
concentrated in vacuo. The residue was dissolved in acetonitrile (3ml) and hydrofluoric
acid (40%aqueous, 0.1ml) was added. After 24h the reaction mixture was quenched by the
addition of saturated sodium hydrogen carbonate solution and extracted into ethyl acetate.
20  The organic phase was separated and washed twice with saturated sodium hydrogen
car‘o;mate solution and once with brine, dried over magnesium sulfate and concentrated in
vacuo. Purification by chromatography on silica gel eluting with ethyl acetate gave the title
compound (0.012g).
m.p. 100-105°C
25 MS (APCI) 467 (M+H-H,0)"
'H NMR (DMSO dg) 6 0.3 (6H, t); 1.58 (2H, quin); 2.10 (1H, m); 2.87 (1H, m); 2.95
(1H, m); 3.24 (3H, s); 3.30 (2H, dt); 3.50 (1H, dd); 3.70 (1H, dd); 4.41 (1H, t); 7.14 (1H, ),
7.38 (1H, ); 7.49 (11, t); 7.55-7.65 (2H, m) ; 7.93 (1H, d); 8.00-8.05 (2H, m).



91 Exanple 86
6- ( 3- Fl uor ophenyl ) net hyl - 5- [ ( 3- hydr oxypr opyl ) t hi 0] - 3- net hyl - 1- ( 2-

met hyl pr g i eno[ 2, 3-d] pyri m di ne-2, 4(1'H, 3H) - di one CH
tet'rahydr"g‘%%’%ﬂb%o| ution of Iithium diisopropylanide (5. ofsﬁ?"’A%”/Q‘P?ﬁa)xmas
added to a sol ution of
6- (3-fl uorophenyl ) net hyl - 3- met hyl - 1- ( 2- rﬁeqt hyl propyl ) thi eno[ 2, 3-d] pyri m di he %
- 2,4(1H 3H)-di one (Exanple 52, 0.24g) in anhydrous tetrahydrofuran (5m), = %
at -780C under nitrogen. After 15 mnutes, further |ithiumdiisopropylam de
sol ution f‘gmﬁfg 0.36nmol ) was added. The reaction m xture was naintai ned
at -780 or a?urther 3 hours. 3- 10 {[Di nethyl-(

1, 1- di mesngeiyhylRshéthyipropyl) @ mdphihateaylvarboanliién Péhkdind. Med.
Chem 1995, %g 2(557. , bfzg’ég) (vvas l)added gnd thgnm' xtdgf’gld\}gs heated at 500C
for 30 n2A(E3H)Hiene eacti on nmi xture was added to saturated sodium hydrogen
carbonate solution- (50m) and extgacted/m h ether (50m ). The organic
extracts were dried over anhydrqusjlmagne ulfate, filtered and

evapor ated. The residue was di ss%v ' nitrileis (10OM) and then
treated with 40% hydrofluoric agftn{Tsl ) .oAfter 1 hour, the m xture was
added to saturated sodi um hydro carbonate solution (10OM) and extracted
with ether (2 x 50mM). The organic extracts were dried over anhydrous
magnesi um sul fate, filtered and evaporated. The residue was purified by

col ump chr R ERBYdOVES ST WaS addéd Mdbf‘ﬂitxwgéxhtoeé fittedaffiAdRluhMalgxane
(1:1) followed by recrystallisation fromethyl acetate/isohexane to 20

gi ve t hechlotile (L dbgyiour2idichlobdstingne (h0mpl). 2Osalitiineofi3} - Getil-{ (e APCl) 437
((MrH) +) "H NMR (CDC err [err] 0.96 (614, d)., 1.84 (2H . quin), 2.19-2.34
(114 . metodpropy)thisnorh b ghovipmicin 3.4 36D ione L498) 1 | Asdiehioroethahé 3 55 ( o1

). 432 { il wiab adledTopwité ahd the refMieant mPRarl wis Hated btddPreflux for 24h and

then allowed to cool to ambient temperature. The reaction mixture was quenched by the

o  careful addition of water (2ml) and was then concentrated in vacuo. The residue was
dissolved in ethyl acetate and washed thrice with dilute hydrochloric acid, twice with
saturaied sodium hydrogen carbonate solutioh, and once with brine, then dried ovér_
magnesium sulfate and concentrated in vacuo. Purification by chromatography on_._siiica
gel eluting with toluene : ethyl acetate (9:1) gave the title compound (0.78g).

15 m.p.~150°C
MS (APCI) 393 (M+H)")

'H NMR (DMSO dg) & 1.00 (6H, d); 2.25 (1H, m); 3.22 (3H,s); 3.80 (2H, d); 7.47 (1H, s);
7.55-7.65 (2H, m); 7.70 (1H, t); 7.85 (1H, d); 8.05 (1H, dd); 8.10 (1H, dd); 8.20 (1H, d).



92 Exanple 87

5-1(5- Am no- 2- pyridi nyl)thio]-3-nethyl-1-(2-nethyl propyl)-6.(1-

napht hal enyl “et hyl )t hi eno[ 2, 3-dl pyri ni di ne-2,4(1H, 3H)-dione 5 Iron powder
(0. 85g) awd samsmwni um chloride (0.8 1g) were added to a stipcESE®BNSPSNSI ON
of 3-nmethyl- 1-(2-nmethylpropyl)-6-( 1

- napht haf enyl net hyl ) - 5-[ (5-ni t ropyri di n-@

yl )t hi ol t hieno[ 2, 3-d] pyri m di ne-2, 4-(1H, 3H)-dione (Exanple 37, 2.02g) in
et hanol (IOrri) and water (1OmM). The m xture was heated at reflux for 3
hour s, en c?ol ed to roomtenperature. 2M Sodi um hydroxi de sol ution (50m)
was adde XARPI m xture was stirred 10 vigorously for 1 hour, ethyl

oo ST S oo S R R RI PSS (| Loy s e ¢
Hydr ochl gapisthakengichethyhthivmse, gdﬂgﬁrﬁxﬁdﬁx@@,ﬁmmﬁm phe mxture was stirred

for 1 hour, then added to the sodi um hydr oxi dé solution and extracted with
et hyl acet at e (2 x 100OM). The conbi negfrzgam c extracts were dried over
d

anhydrous magnesi um sul fate, filtePed evapor ated. The residue was
recrystallised fromethyl acetatwey ive the title conpound (1.07g). The
not her |iquors were evaporated ar;h col um chr omat ogr aphy over
silica, eluting with ethyl aceté‘t}(, and ecrystallised from et hyl

acetate to give further title comgound (0=665g). mp. 208-2091C 20 MsS (+ve
APCl) 503 ((M+H)) "H NVR (DWVSO d6) [err] 0.81 (6H, d), 1.97 2. 02 (1H m) ,

255 (3 i Pyheytbond 2t Shvadof R imna iRl
7. 93 (1Hto &l3oluforDet dxhlyl chibride (0.093ml) in anhydrous dichloromethane (Sml) at -78°C

under nitrogen. After 5 minutes, a solution of 5-[(3-hydroxypropyhthio}-3-methyl-1-(2-
methylpropyl)-6-(1-naphthalenylmethyl)thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione (0.25g)
in anhydrous dichloromethane (4ml) was added dropwise. After 10 minutes, triethylamine

10 (0.372ml) was added and the mixture was warmed to room temperature. Ether (30ml) was
added and the mixture was washed with 2M hydrochloric acid (10m!) then with saturated
sodium hydrogen carbonate solution (10ml), then dried over anhydrous magnesium sulfate,
filtered and evaporated. The residue was dissolved in anhydrous tetrahydrofuran (10ml),
cooled to -78°C undcf nitrogen and treated with methyl magnesium chloride (3.0M

ts  solution in tetrahydrofuran, 0.265ml). The mixture was warmed to room temperature, then
added to saturated sodium hydrogen carbonate solution (30ml) and then-extracted with
ethyl acetate (2 X 30ml). The organic extracts were dried over anhydrous magnesium
sulfa-te, filtered through a small silica pad and evaporated. The residue was purified by
preparative normal-phase HPLC with ethyl acetate/isohexane gradient elution followed by

20  recrystallisation from ethy! acetate/isohexane to give the titte compound (58mg).
m.p. 162-163°C
MS (+ve APCI) 483 ((M+H)")
'"H NMR (CDCl; ) § 0.88 (6H, d), 1.25 (3H, d), 1.76-1.82 (2H, m), 2.10-2.25 (1H, m),
3.10-3.23 (3H, m), 3.42 (3H, s), 3.57-3.75 (2H, m), 4.14-4.26 (1H, m), 4.77 (2H, ABq),

s 7.35(1H, d), 7.45 (1H, 1), 7.50-7.56 (2H, m), 7.82 (1H, d), 7.87-7.90 (1H, m), 8.02-8.06
(1H, m).



93 Exanpl e 88 Et hyl

1,2,3,4-tet rahydro 3-net hyl - 1- ( 2- net hyl propyl ) - 6- phenyl net hyl - 2, 4-

di oxot hi e pyri m di ne-5-carboxylate s a) D ethyl

2- am no- 5- %ﬁs}g t hyl t hi ophene- 3, 4-di car boxyl ate Prepar ed PFFSRTA9P35ur

(0.85g), triethylam ne (3.69m ), ethyl pxo- 4- phenyl butyrate (5.00n)

et hyl cyanoacetate (2.8 1nml) in dinethyl ?ormam' de (1Sm) follow ng the

nmet hod of Exanple 1, step b to give the subtitle conpound (4.13g) as an
oil. M5 (+ve APCl) 334 ((MrHy') 10 'H NWR (CDC[err] ) [err] 1.30 (3H, t),
1.33 (3HExh)np16864 (21H 's), 4.24 (2H, q), 4.30 (2H q), 5.88 (2H, s, br),
7.20-7.35 in).

eth
2- (2- net 1§ }:FIEQK}QI—)MW W%ﬁ(%mtwnpﬂﬂﬂhm]é"'meﬂl)dfh@“boxyl ate Prepared
from sodi u no- 5- phenyl net hyl t hi ophene-
i5 3,4- (5'?93]&?"35 ['éigé?’) %‘ﬁp&\%?c acid (20m) follow ng
t he nmet hod of Exarrpl e 3 step bto g| ve thessubtitle conmpound (2.39g) as an

oi . MB (+ve APCI) 390 ((MrH)+) 1H AMR 13) 8 0.94 (6H, d), 1.29 (3H,
t), 1.33 (3H, t), 1.84-1.98 (1H, \i 295 (2H, t, 3.94 (2H s, 4.20 (2H,

q), 4.30 (2H, q), 7.19-7.35 (5H, (1H, t, br). 20 c) Ethyl
1,2,3,4-tetrahydro-3-nethyl -1-(2e | ). 6- phenyl net hyl - 2, 4-
di oxot hi eno[ 2, 3-d] pyri m di ne-5-c xyl at ared fromacetyl chloride
(0.60mM ), silver cyanate (1.35g) and diethyl 2-(2-
met hyl propyl ) am no- 5- phenyl net hyl t hi ophene- 3, 4- di car boxyl ate (2. 389)
fol | owi nEA tetrahpdrofunat mmamfofﬁmmmm diis3pRipyfantide (B0}, @W2imigol) has adiztideie Wit h
sodi um et hoxi de gl 24g) an
solution of (3-ﬂuorophenyl)methyl 3-methyl- 1-(2-methylpropyl)ﬂneno[2 3-d]pyrimidine-
2,4(1H,3H)-dione (Example 52, 0.24g) in anhydrous tetrahydrofuran (Sml), at -78°C under
nitrogen. After 15 minutes, further lithium diisopropylamide solution (2.5ml, 0.36mmol)
was added. The reaction mixture was maintained at -78°C for a further 3 hours. 3-

10 {[Dimethyl-(1,1-dimethylethyl)silyl]oxy }propy! 4-methylphenyithiosulfonate (J. Med.
Chem. 1995, 38, 2557., 0.286g) was added and the mixture was heated at 50°C for 30
minutes. The reaction mixture was added to saturated sodium hydrogen carbonate solution:
(50ml) and extracted with ether (50ml). The organic extracts were dried over anhydrous
magnesium sulfate, filtered and evaporated. The residue was dissolved in acetonitrile

15 (10ml) and then treated with 40% hydrofluoric acid (1ml). After 1 hour, the mixture was
added to saturated sodium hydrogen carbonate solution (100ml) and extracted with ether (2
X 50ml). The organic extracts were dried over anhydrous magnesium sulfate, filtered and
evaporated. The residue was purified by column chromatography over silica, eluting with
ethyl acetate : isohexane (1:1) followed by recrystallisation from ethy! acetate/isohexane to

20  give the title compound (0.058g).

m.p. 99-100°C

MS (+ve APCI) 437 (M+H)")

'HNMR (CDCl; ) § 0.96 (6H, d), 1.84 (2H, quin), 2.19-2.34 (1H, m), 2.76 (1H, t), 3.06

(2H, t), 3.43 (3H, ), 3.74 (2H, d), 3.85 (2H, q), 4.32 (2H, s), 6.90-7.02 (3H, m), 7.25-7.32
25 (1H, m).



94 i odonet hane (I|.214nl) in ethanol (24m ) follow ng the nethod of Exanple 4
to give the title conpound (1.58g). Ms (+ve APCI) 401 ((M+H)+) "H NWMR
(coClerr] ) [err][ 0.93 (6H d), 1.39 (3H t), 2.17-2.30 (1H,, m, 3.39
(3H, s), wo68sss%1902H, d), 4.12 (2H, s), 4.44 (2H, q), 7.24-pci$esklbizsn) .
Exanmpl e 89

1,2,3,4-Tetrahydro-3, N, N-trinet hyl - 1- (2-9t hyl propyl ) - 6- phenyl net hyl 1-2, 4

di oxot hi eno[ 2, 3-dl pyri m di ne-5-carboxanm de 10 a)

1, 2, 3, 4- Tet rahydr o- 3- net hyl - 1- ( 2- et hyl propyl ) - 6- phenyl net hyl - 2, 4.

di oxot hi %gol 2!3-,g] pyri m di ne-5-carboxylic acid I M Sodi um hydr oxi de sol ution
(7.5m) 4 8 to a stirred sol ution of ethyl 1, 2,3, 4-

tetrahydegra 5 Y| - t -2, 4-di oxot hi eno[ 2, 3-
15 d] py?ﬁﬁéﬁlﬂg’gt;? E’é‘ﬁ%{é@f@{’tg (‘%@%ﬂ? iRt iRoryD Jflﬁsm) and

t et r ahy dhaphthatenyhl Dbk zmﬁpﬂuﬁaimfm H;;;H.Moggdi um hydr oxi de _
sol ution ?i; 5m )dywag‘hgd)ded gnd the sol ut g GIV\QS jsti rred at 50C for a
further 8 hours. Water ( 100mM ) wae a(@.@ﬁa %2 he solution was washed with
ether (100m ). The aqueous phase. ci®Tied by addition of concentrated
hydrochl oric acid and then extracgt edj e | acetate (2x 100m ).

Undi ssol ved solid in 20 the organi was filtered and dried in
vacuo at 50C to. give the title ound / . mp. 238[err]C (dec) M
(+ve APClI) 373 ((MrH)+) "H NWR ( O d6) 8 0.87 (6H, d), 2.05-2.20 (1H, m,
3.25 (3H, s), 3.68 (2H, d), 25 4.25 (2H, s), 7.24-7.36 (5H, m, 13.92 (IH,
s, br}). Ironpowder (0.85g) and ammonium chloride (0.81g) were added to a stirred suspension of

3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethy!)-5-[(5-nitropyridin-2-
yDthio]Jthieno[2,3-d]pyrimidine-2,4-(1H, 3H)-dione (Example 37, 2.02g) in ethanol (10ml)
and water (10ml). The mixture was heated at reflux for 3 hours, then cooled to room
temperature. 2M Sodium hydroxide solution (50ml) was added and the mixture was stirred
10 vigorously for 1 hour, ethyl acetate (100ml) was addéd and the two-phase mixture was
filtered. The solid and aqueous layer were in turn washed with ethyl acetate (100ml). 2M
Hydrochloric acid (25ml) was added to the solid and the mixture was stirred for 1 hour,
then added to the sodium hydroxide solution and extracted with ethyl acetate (2 X 100ml).
The combined organic extracts were dried over anhydrous magnesium sulfate, filtered and
ts  evaporated. The residue was recrystallised from ethyl acetate to give the title compound
(1.07g). The mother liquors were evaporated and purified by column chromatography over

silica, eluting with ethyl acetate, and then recrystallised from ethyl acetate to give further |
title compound (0.665g).

m.p. 208-209°C

20 MS (+ve APCI) 503 (M+H)")
'H NMR (DMSO dg) 80.81 (6H, d), 1.97-2.02 (1H, m), 3.15 (3H, s), 3.58 (2H, d), 4.72
(2H, s), 5.26 (2H, s, br), 6.89 (2H, ABq), 7.38 (1H, td), 7.45-7.55 (3H, m), 7.83 (1H, t),
7.85-7.90 (1H, m), 7.93 (1H, d), 8.02 (1H, d).



95 b)
1,2,3,4-Tetrahydro-3, N, N-trlrrethyl 1- (2- et hyl propyl ) - 6- phenyl met hyl - 2, 4-%
di oxot hi ené)%%ﬁg d] pyri m di ne- 5- car boxam de Oxal yl chl ori deewdks88068% ) was %
added t &R % ed sol ution of 1,2,3,4-tetrahydro-3-nmethyl - 1- \\X
(2- et hyl propyl ) - 6- phenyl net hyl - 2. 4-di S%ﬁ hi eno[ 2, 3-d] pyri m di ne-5-car boxy! ¥
ic acid 5 (0.37g) and dinethylformam de (0.A m ) in anhydrous

di chl oronet hane (20m ). After 1 hour, the solution was evaporated. The

resi due was di ssolved in anhydrous tetrahydrofuran (7m) and Im of this

sol uti oRxs#mple8Bled to a stirred m xture of 40% aqueous di net hyI am ne
solution (ImM) and saturated sodi um hydrogen carbonate solution (2m).

Af t er 3Bthldu#,34-tetrabydrorEmethylab-(2xnethylpnopyi6-phienylmethyledidext ract ed with
et hyl aget aj.e t ( Jhe, or i c.extracts were dried over anhydrous
magnesi BPXE "F“a‘{%’g’ ‘*]PV’E%F@G‘QF%' rg\? X¥Bf&t ed. The residue was recrystallised
fromethyl acetate/isohexane to giveghe/fitle conpound (0.025g). mp.

144-146C M5 (+ve APCI) 400 ((MrHY)®) '"H NMR (DMBO d6) [err] 0.89 (6H,
d), 2.08-2.21 (1HM, 2.64 (3H, ?\ (3H, s), 3.21 (31H s), 3.59-3.76

(2H, m, 3.97 (211, ABq)7.21-7.3 Example 90 6

[ 1- Hydr oxy- (4- ni trophenyl) net hydT= (2- et hyl propyl ) thieno[ 2,3- 20
d~pyrimdin-2,4(1H, 3H)-dione Pgepared fr
3-nmet hyl -1-(2-met hyl propyl)thiend[2, 3-d] p m di n-2, 4(1 H, 3H) - di one (Exanpl e
51, step c) and 4-nitrobenzal dehyde foll owi ng the rret hod of Exanple 51,

SL, 0. el 9G2St EAMSIE AR Rfogthee 217 (17 M. 3.21
Prepared from sulfur (0.85g), triethylamine (3.69ml), ethyl 2-oxo-4-phenylbutyrate
(5.00ml) and ethyl cyanoacetate (2.8 1ml) in dimethylformamide (15m}) following the

method of Example 1, step b to give the subtitle compound (4.13g) as an oil.
MS (+ve APCI) 334 (M+H)") :

0 'HNMR (CDCl;) 8 1.30 (3H, t), 1.33 (3H, v), 3.94 (2H, s), 4.24 (2H, q), 430 (2H, q),
5.88 (2H, s, br), 7.20-7.35 (5H, m).

b) Diethyl 2-(2-methylpropyl)amino-5S-phenylmethylthiophene-3,4-dicarboxylate
Prepared from sodium borohydride (2.2g) and diethyl 2-amino-5-phenylmethylthiophene-
15 3,4-dicarboxylate (4.10g) in 2-methylpropanoic acid (20ml) following the method of
Example 3 step b to give the subtitle compound (2.39g) as an oil.
MS (+ve APCI) 390 (M+H)")
'H NMR (CDCl;) 6 0.94 (6H, d), 1.29 (3H, t), 1.33 (3H, t), 1.84-1.98 (1H, m), 2.95
(2H, 1), 3.94 (2H, ), 4.20 (2H, q), 4.30 (2H, q), 7.19-7.35 (5H, m), 7.66 (1H, t, br).
20
¢} Ethyl 1,2,34-tetrahydro-3-methyl-1-(2-methylpropyl)-6-phenylmethyl-2,4-
dioxothieno{2,3-d]pyrimidine-5-carboxylate
Prepared from acetyl chloride (0.60ml), silver cyanate (1.35g) and diethy] 2-(2-
methylpropyl)amino-5-phenylmethylthiophene-3,4-dicarboxylate (2.38g) following the

25 method of Example 3 step c and treating the residue with sodium ethoxide (1,24g) and



6.14 (1H, d), 6.84 (IH d), 7.10 (1H, s), 7.73 (2H, d), 8.24 (2H, d). 96
Exanpl e 91

6- (4- Ni t rophenyl net hyl ) -3-nmet hyl | -. (2- net hyl propyl )t hi eno[ 2, 3-d] pyri m di n-2
4(1H, 3Hwaopwssd Prepared from PCT/SE98/00935 :
6-[ | - Hydr oxy- (4-ni trophenyl ) met hyl | - 3- et hyl - 1- ( 2-

met hyl propyl )t hi eno[ 2, 3-dl pyrim di n-2, 4(98H, 3H)-di one follow ng the nethod
of Exanple 52. mp. 127[err]C M5 (+ve APCl) 372 ((MHy) 10 '"H NWR (DVSO
d6) [err] 0.88 (6H, d), 2.18 (IH, m, 3.23 (3H, s), 3.67 (2H, d), 4.31 (2H

. 7.15. (,1H 7 oH d).. 8. oH, d). Exanple 92 .
22 (4- Ami wﬁgw&s@%%%@?& 5@%&&?‘%&@%9&%%%&%%@{8?é,t@gbrppl;eri m di ne--
2,4- 1s g _di T | uti f
6- (4- nisttr'tgéllo‘lﬁ’emn’itiE{mahd SL?}F@ 3 et hyl - 10 ( 2- et hyl propyl ) t hi eno[ 2, 3-
d] pyr i m NiS(+2e APOE) 4GHMMEDNe (275 ng) in ethanol (15 m) and water (I nl) .

was added_iron Eo-vvder éSZn&x and ammoni um chl oride (78ng). The m xture was
heat ed atlNYER(EPC 8 883 (GHalx hdR (3H VwdH7-230¢b8) m),3.30GH, spAHSr at ur e.  The

reactjon f) d, gn n, ev. t bef ore being partitioned between
et hyI5 ac@}g?&' Aa%a’kgﬁé?‘:%g?ﬁ}gﬁiggﬁrm%s col |l ected, dried over
magnesi um sul fate, and then evaporated. The resultant oil was purified by
nor mal phase HPLC (i sohexane: ethyl acetate 80-0 : 20-100) to give the

title cdiyampk §20 ng).
1,2,3,4-Tetrahydro-3,N,N-trimethyl-1-(2-methylpropyl)-6-phenylmethyl-2,4-

dioxothieno[2,3-d]pyrimidine-5-carboxamide

a) 1,2,3,4-Tetrahydro-3-methyl-1-(2-methylpropyl)-6-phenylmethyl-2,4-
dioxothieno[2,3-d]pyrimidine-5-carboxylic acid

1M Sodium hydroxide solution (7.5ml) was added to a stirred solution of ethyl 1,2,3,4-
tetrahydro-3-methyl-1-(2-methylpropyl)-6-phenylmethyl-2,4-dioxothieno[2,3-

15 dipyrimidine-5-carboxylate (1.50g) in methanol (7.5ml) and tetrahydrofuran (15ml). After
16 hours, further 1M sodium hydroxide solution (7.5ml) was added and the solution was
stirred at 50°C for a further 8 hours. Water (100ml) was added and the solution was washed
with c.;,ther (100m). The aqueous phase was acidified by addition of concentrated _
hydrochloric acid and then extracted with ethyl acetate (2 x 100ml). Undissolved solid ir;

20 the organic extracts was filtered and dried in vacuo at 50°C to. give the title compound
(1.00g).

m.p. 238°C (dec)
MS (+ve APCI) 373 (M+H)")
'"H NMR (DMSO dg) & 0.87 (6H, d), 2.05-2.20 (1H, m), 3.25 (3H, s), 3.68 (2H, d),

25 4.25(2H, 5), 7.24-7.36 (5H, m), 13.92 (1H, s, br).



67 mp. 104C NG (+ve APCI) 344 ((MrH)+) 'H NVR (DVBO d6) [err][ 0,87 (6M

d), 2.15 (1H ), 3.22 (3H s), 3.66 (2H, d), 3.91 (2H, s), 4.98 (2H <

6.51 (2H 91 (1H 's). 6.94 (2H, d). 5 Exanple 93
( [)Vf?k?%ﬁ&? ( s) ( ) anpl e

98/00935 .

CT/S %
4-(3, 4- Yphenyl ) - N-{4-[(1, 2, 3, 4-tetrahydro-3- rrethr %2 met pro_.y
|)-2,4- dioxothieno 2, 3 d] pyri m di n- 6-ybgmet hyl ] phenyl | -but anam de. \ Toy,
a soI ution of N-ethyl-N -[3-(di nmethyl am no) propyl | carbodii m de (37rrg)

hydr oxybenzotri azol e (26rrg) and 4- (3, 4-di net hyl oxyphenyl ) but anoi ¢ aci d
(36ng) in dichloromethane (6n) was added ‘

6- (4- ambhopixdgiTetidlydro-3;N;N- txyineﬂryﬁ-1-(2~methylpropyl)-6-pheny1methyl—24-

met hyl propyl ) t hi eno[ 2, 3-d| pyri m di ne-2, 4- (1 H, 3H)-di one (45nm)
di chl ordmxohél éw‘glpﬂmmeaéﬁﬁtmamldeure was stirred overni ght and then

é’i‘i?if:@%@&gﬁf ??#éﬁnﬁd ovas dgae f' g SelgoR of i‘-&%"%i‘%ﬁ%@?@%r%{e@?iz:e' "
B S e S e S A L
MS ($ve (@sm»arﬁﬁﬁmémwfbbmémiﬁbi (OIDEm)RYRchytiFdusidichiOron(eitdne (20mY). Afie(PH, M),

2.01(11, m, 2.29(2H, t), 2.51(2H, t), 20 3.32 (3H, s), 3.66 (2H, d), 3.73
(3H s) hogr, s S(omwns\yas &yaperated Thesgesidge was dissplved in a@hyéropwtrahydroﬁwu (1H,

7 03(7141?) dsl)ml o% this scghzxﬁ on w)as agdeg%o gzgirrbd n}utture o%%O&olaQueo?ls Exanpl e 94

dimethylamine solution (1ml) and saturated sodium hydrogen carbonate solution (2ml).
After 30 minutes water (10m!) was added and the mixture was extracted with ethyl acetate

to  (10ml). The organic extracts were dried over anhydrous magnesium sulfate, filtered and
evaporated. The residue was recrystallised from ethyl acetate/isohexane to give the title
compound (0.025g).
m.p. 144-146C
MS (+ve APCI) 400 (M+H)")

15 'HNMR (DMSO dg) 6 0.89 (6H, d), 2.08-2.21 (1H, m), 2.64 (3H, s), 2.97 (3H, s), 3.21
(34, s), 3.59-3.76 (2H, m), 3.97 (2H, ABq)7.21-7.35 (SH, m).

Example 90
6-{1-Hydroxy-(4-nitrophenyl)methyi}-3-methyl-1-(2-methylpropyl)thieno{2,3-
20 d]pyrimidin-2,4(1H, 3H)-dione

9 8
)
o N S

W/' OH

Prepared from 3-methy1—1-(Z—methylpropyl)thieno[2,3-d]pyrimidin-2,4( 1H,3H)-dione
(Example 51, step ¢) and 4-nitrobenzaldehyde following the method of Example 51, step d.
m.p. 156°C

s 'HNMR (DMSOds) & 0.89 (6H, d), 2.17 (1H, m),.3.21 (3H, s), 3.61-3.79 (2H, m),
6.14 (1H, d), 6.84 (1H, d), 7.10 (1H, s), 7.73 (2H, d), 8.24 (2H, d).

}



3- Acetam do-N-(4-[1, 2, 3, 4-tetrahydro-3-net hyl - 1- (2- met hyl propyl) -2, 4-

di oxot hi eno[ 2, 3-dj pyri m di n-6-yl ) net hyl ] phenyl ) benzam de s Prepared

foll owing the nmethod of Exanple 93 from 6-(4-am nophenyl net hyl)-3-nethyl -1 -
(2- met hy| woasysdd®hi eno[ 2, 3-d] pyri m di ne- 2, 4- (1H, 3H) - di onePaIVdES8/00935 '
3-acet am dobenzoic acid. mp. 230[[err]C M5 (+ve APCI) 505 ((MtH)+) '"H NWR
(DMSO d6)[err] 0.88 (6H d), 2.19 (1H, ¥, 3.23 (3H s), 3.32 (3H, s),
3.67 (2H, d), lo 4.10 (211, s), 7.06 (1H, s), 7.23 (2H, d), 7.43 (114, t),
7.59 (1H, d), 7.71 (2H, d), 7.81 (IH, d), 8.06 (1H, s), 10.13 (1H, s),

10. 24 (14, s) - Exanple 95 Inhibition of Human M xed
Lyrrphocyf‘é‘ame?lon (MLR) 15 The MR test was perfornmed-in 96-well flat

bot t oned prepared_as 10 nM st ock sol ution
i et G RsRy B 3o B i e alprpy Dot A epain A AUHA
Serial digppldigns were prepared fromthis solution. 10 gl of the 50 fold
diluted stock, or dilutions of |t were added to the well to give
concentrations in the assay start ng at 9. 5pmiand goi ng down. Into each
wel | was placed 1.5 x 1 cells™& *otwo respondi ng donors in a
final volune of 0.2 mM RPM 1 enmented with 10% human serum
2 MM L-glutam ne and penicillin/s resptorrym n. The cells were incubated at
37 1Cin a humdified atnosphe at 5% carbon di oxide for 120 hours.

3H Thym dine (0-5 ,[err]C ) was‘tadded for the final 6 hours of the

i ncubation. The | evel of radioactivity incorporated by the cells was then
det er #i n&gepardd fromi6s[ 1 Hlydrasy+(4nivfophergdjrhetB@)-3pnethylt Bt i on. The title

conmpounds of Exanpl es 0.94 were found to exhibit an I Alerr] val ue of
| ess t haﬁqthﬂprf@?ﬁﬁhﬁnob ]s-ﬁ]ﬁyﬁ@ng@o%,g(lﬁ,s?ﬁ) dione following the method of Example
52.
m.p. 127°C
MS (+ve APCI) 372 ((M-H))

o 'HNMR (DMSO dg) & 0.88 (6H, d), 2.18 (1H, m), 3.23 (3H, s), 3.67 (2H, d), 4.31 (ZH; 5),
7.15 (1H, s), 7.59 (2H, d), 8.20 (2H, d). s

Example 92

6-(4-Aminophenylmethyl)-3-methyi-1-(2-methylpropyl)thieno[2,3-d]pyrixnidine-2,4-

15 (1H, 3H)-dione
o)

Y

To a solution of 6-(4-nitrophenylmethyl)-3-methyl-1-(2-methylpropy})thieno[2,3-
d]pyrimidin-2,4(1H, 3H)-dione (275 mg) in ethanol (15 ml) and water (1 ml) was added
iron powder (82mg) and ammonium chloride (78mg). The mixture was heated at 90°C for
20 6h. and then allowed to cool to room temperature. The reaction was filtered and then
evaporated before being partitioned between ethy! acetate and water. The organic layer
was collected, dried over magnesium sulfate, and then evaporated. The resultant oil was

purified by normal phase HPLC (isohexane : ethyl acetate 80-0 ; 20-100) to give the title
compound (20 mg). ,



99 CLAIMS 1. A conmpound of forrmula (I): wherein: Ris [err] Ar[err] is
napht hyl , qui nolyl, isoquinolyl, indolyl, benzofuranyl or benzothienyl,
each of Wh{)%%}? §€ be optionally substituted by one or norepstrbsdsichessnt s
sel ected ¥ ‘fl r] alkyl, to (err] al koxy, halogen or trifluoronethyl,
or Ar[err] is phenyl optionally substitugﬁd by one or nore substituents \
selected fromC, .4 alkyl, Cerr] alkoxy, "halogen, trifluoronethyl, am no,™, LY
nitro, cyano, trifluoronethoxy, phenoxy, -[err] ([ err]alkylsul phonyl am no, = %
[err] R4 represents Hor Clerr] alkyl; is Rerr] represents Hor OH each
R err] imj?pgm@ntly represents Hor [err] alkyl; R err] represents H,
[err] alkyl, aryl or ar[[err]al kyl, wherein the aryl group or aryl noiety
in the aMS$ (e APCDB4MSIMPERNY| or pyridyl, each of which may be optionally

substi t ug r JQst. i sel fro Lerr : dJderr]
al koxy, [ no, I 2 t¥i T { \ rr

A RO TR R ) S B 08 2 8k oy TheR: R ek
repr esen rah] ol ; r] each i ndependently represent
H Jerr] Q%}dgﬂ%%%&ﬁﬁy%ﬁ%g %ﬂyF%zr ’egr'] i s acenapht henyl, indanyl,
I m nogi hydr obenzofuranyl or fluorenyl, each of which can be optionally
substituted by one or nore substituents selected fromOH, [err] alkyl, 25
derr] alExemple B3] ogen, or trifluoromethyl: 100

4-(3,4-Dimethoxyphenyl)-N-{4-[(1,2,3,4-tetrahydro-3-methyl-1-(2-methylpropyl)-2,4-

dioxothieno{2,3-d]pyrimidin-6-yl)methyllphenyl}-butanamide.
o ,

:Shv@

10 To a solution of N-ethyl-N’-[3-(dimethylamino)propyl]carbodiimide (37mg), 1-
hydroxybenzotriazole (26mg) and 4-(3,4-dimethyloxyphenyl)butanoic acid (36mg) in
dichloromethane (6ml) was added 6-(4-aminophenylmethyl)-3-methyl-1-(2- |
methylpropyl)thieno{2,3-d]pyrimidine-2,4-(1H, 3H)-dione (45mg) in dichloromethane
(2ml). The reaction mixture was stirred overnight and then washed with half saturated

15 sodium hydrogen carbonate and extracted into ethyl acetate. The organic layer was dried
over magnesium sulfate, evaporated and the residue was purified by normal phase HPLC
(isohexane : ethyl acetate 50-0 : 50-100) to give the title compound (19 mg) as a foam.
MS (+ve APCI) 550 ((M+H)")

'H NMR (DMSO d¢) 5 0.87 (6H, d), 1.88 (2H, m), 2.01(1H, m), 2.29(2H, t), 2.51(2H, 1),

20 3.32(3H, s), 3.66 (2H, d), 3.73 (3H, 5), 3.75 (3H, 5), 4.06 (2H, s), 6.70 (1H, m), 6.72
(1H, m), 6.84 (1H, m), 7.03 (1H, s), 7.19 (2H, d), 7.53 (2H, d), 9.85 (1H, s). '



[err] are independently H, [err] alkyl, [err]al kenyl, [err]cycloal kyl or
[err] cycloalkyl; R err] represents H [[err] X represents S(Oferr] 5
nisQ lor2; R represents a nethyl group optionally substltut ed by one or.
nmore subgpbistsanss sel ected from CN, [err]al koxycarbonyl , PCTHE3B8F y| [err]
represents [err][ alkyl or [err]al keny], each of which nay be optionally
substituted by one or nore substituents3&elected fromOH CN, [err] al koxy,
[err] al koxycarbonyl, to 5-tetrazolyl, azide, phthalimdo, [err] [err] each
i ndependently represent Hor [err] alkyl, [err] represents [err] alkyl,
[err] alkoxy, di (C[err] al kyl )am no, or al koxyal kyl ene containing up to 6
car bon 13 d Rerr] represents Cerr] alkyl or trifluoronethyl; or,

201 {1 Ok NI 2 IS PRI SN ophbaga T i (P 15 e
heterocuafd;aoﬁnéﬁmmpsﬁnﬁa lﬂiﬁthﬂ?{!ﬁéx&l)ﬁék%hh&é‘t ed by one or nore OH

groups; Rlerr] represents H [@grr] is linked to Rlerr] as defined

above; and Ar[err] i S phenyl|, I‘I@ll ne N-oxide, each of which
may be optionally substitute '

OH, [err] al koxy, 20 bis-C ' S

([ err]al kyl car bonyl am no or rr]al koxyca yl am no; or a
pharnaceutical |l y-acceptable dalt or sol vate Eﬁ;eof 2. A conpound
according to claim1, wherein Arl is naphthyl i nolyl or benzofuranyl, or
a phenyl group optionally substituted by one or two substituents sel ected

fromsC, plegabéd/ollow ﬁtﬁlﬁfe&iodaifmémpldw 86864 dnhibbplitn§IRdthy1)-3-Méthyl01- am no,

cyano, phenox or -NHC(O R err]. 3. A conpound according to claim1 or
claim2 (Zﬂwlrceh)dpmpﬂ)émn})E%}}dhsmmdlﬂelﬁ,#ﬁﬂyﬁl)edlemdgdd 3-acetanidobgnaoischeid.
according to gny one of clainms 1 to 3, wherein Alerr] is indanyl, 30

I m nodi ﬁgar&?eﬁzof uranyl or hydroxy-substituted indanyl.

MS (+ve APCI) 505 ((M+H)")

"H NMR (DMSO d¢) 8 0.88 (6H, d), 2.19 (1H, m), 3.23 (3H, s), 3.32 (3H, 5), 3.67 (2H, d),
10 4.10 (2H, 5), 7.06 (1H, s), 7.23 (2H, d), 7.43 (1H, v), 7.59 (1H, d), 7.71 (2H, d),781

(1H, d), 8.06 (1H, s), 10.13 (1H, s), 10.24 (1R, s).

am no,

"Example 95
Inhibition of Human Mixed Lymphocyte Reaction (MLR)
i5  The MLR test was performed in 96-well flat bottomed microtitre plates. Compounds were
prepared as 10 mM stock solution in dimethyl sulphoxide. A 50 fold dilution of this was
prepared in RPML. Serial dilutions were prepared from this solution. 10 il of the 50 fold
diluted stock, or dilutions of it, were added to the well to give concentrations in the assay
starting at 9.5um and going down. Into each well was placed 1.5 x 10° cells from each of
20 two responding donors in a final volume of 0.2 ml RPMI 1640 medium supplemented with
10% human serum, 2 mM L-glutamine and penicillin/streptomycin. The cells were
incubated at 37 °C in a humidified atmosphere at 5% carbon dioxide for 120 hours.
*H-Thymidine (0-5 uCi) was added for the final 6 hours of the incubation. The level of
radioactivity incorporated by the cells was then determined, which is a measure of T-cell
25 proliferation.
The title compounds of Examples 1 to 94 were found to exhibit an IAso value of less than

1 x 10 M in the above test.



101 5. A conpound according to any one of clains 1 to 4, wherein [err] art
I ndependently H, [err] alkyl, [err]al kenyl or C3-6 cycloal kyl. 6. A
conrrpounq!gg@g{]g& ng to any one of the preceding clains WherEi/SEIR06935] __ __
represents a nmethyl group optionally substituted by [err] al kyl group N
whi ch nay be optionally substituted by gge or two substituents selected '\ 3%
fromOH QO[err]k, Cerr] alxycarbonyl, azide, phthalimdo, [err] and

[[err] together with the nitrogen atomto which they are attached forma 5-
or 6-nmenbered heterocyclic ring which nay be optionally substituted by an

OH group. 10 7. A conpound accordi 6. AXME one of the preceding clains,
wherein RO represents H, nmethyl, or is linked to RO as defined in claim1.
8. A conmpound according to any one of the preceding clains, wherein each of
[err] | [err] repr n drogen. 9. A conpound according to :any:one of

t he pregledi‘ﬁﬁo%f)%“l"@soﬁm&%l "Rlerr] represents nethyl, nethoxy,

di net hyl am no or net hoxynet hyl ene. 20 10. A conpound accordi ng-to any one
of the preceding clains, wherei gyR err]yepresents nethyl or

trifluoromethyl. 11. A co und |pccor@tng to any one of the preceding

clainms, wherein A? is phegﬁ, d or pyridine N-oxide, each of which

may be optionally substitut edN!by ofye ﬁ) 25 substituents selected from

OH, NO2, NH2, nethoxy, bis- am no, nethyl carbonyl am no or
met hoxycar bonyl am no. 0]

5 @D

wherein:

R is -C(O)Ar!, -CRHR)ATr, or Ar%;

Ar' is naphthyl, quinolyl, isoquinolyl, indolyl, benzofuranyl or benzothienyl, each of which
can be optionally substituted by one or more substituents selected from C;4 alkyl,

1o Cisalkoxy, halogen or triﬂuoromethﬁ, or A is phényl optionally substituted by one or
more substituents selected from Cy.4 alkyl, C;4 alkoxy, halogen, triﬂuorémethyl, amino,
nitro, cyano, triflucromethoxy, phenoxy, -CHN(R®),, -NHSO,CF;,
C)salkylsulphonylamino, -NHC(O)R®, CO,R” or -C(O)NR'R®,;

R* represents H or Cy.4 alkyl;

s RS represents H or OH;
each R® independently represents H or Cy.q alkyl;

R represents H, Cy.¢ alkyl, aryl or arCy.4alkyl, wherein the aryl group or aryl moiety in the
aralkyl group is phenyl or pyridyl, each of which may be optionally substituted by one or
more substituents selected from C4 alkyl, C;.4 alkoxy, C;.4 alkylcarbonylamino, halogen

20 or trifluoromethyl; |
R’ represents H or C,.4 alkyl;

R®and R® each independently represent H, C;_4 alkyl, phenyl or pyridyl;
Ar? is acenaphthenyl, indanyl, iminodihydrobenzofurany! or fluorenyl, each of which can
be optionally substituted by one or more substituents selected from OH, C, alkyl,

25 Cy4alkoxy, halogen, or trifluoromethyl;

(T



102 12. A corrpound according to claim| selected from

6- (4- Met hoxyphenyl net hyl ) - 3- net hyl t hi eno[ 2, 3-dl pyri m di ne-2, 4( |

H3H) - di one, 6-(4- Met hoxyphenyl net hyl ) - 3-met hyl -1

- ( 2- net hylo-sgsarsepenyl ) t hi eno[ 2, 3-d} pyrim dine-2, 4( | H, 3BFTEEHWN5S

1- (2- Met hyl propyl )-6-(1

- napht hal enyl net hyl ) t hi eno[ 2, 3-d] pyri mi diO®e- 2, 4( 1H, 3H) - di one, 3-Met hyl -
1- (2- et hyl propyl )-6-( 1 -naphthal enyl net hyl)thieno[ 2, 3-d] pyri m di ne-
2,4(1H, 3H) -di one, 3-Methyl - | (2 met hyl propyl ) - 6- (

1- napht ha| e met h Y. nyl th| o] h| eno[ 2, 3-dl pyri m di ne-2, 4(
| H, 3H) - dRL SaYFGé‘;‘{H?Eﬁ%QVSf&é %&ﬁrié} 38 2 a5 cygl 0d K‘iéthfyI propyl ) - 6- ( :
-naphtha.J: )kcr]r%l%%l) t hi eno[ 2, 3-d] pyri nri di ne 2,4(1 H, 3H) -di one, Methyl 4-](
1,2, 3,47 %( 0- 3- et hyl - 1-(2-n'ethylpropyl)-6-( 1

_-gapht hakéﬂgpkggeﬁtb}{ %-R2 o XdAgxot hi eno[ 2, 3-d] pyri m di n-5-yl)thi o] but anoat e, -

i

4-1(1,2,% mpfmmama,dx@m'%gacmwumaowk ¢ BRCP)@-of SOaNRAL hal enyl net hyl )
-2,4- diox in [ 2, 3-d] pyri md| n-5-yl)thio] butanoic acid, Methyl 4-[(1
. 2,3, %t BY 3 met hyl - 1 -(2-methyl propyl)-6-( 1 -napht hal enyl net hyl ) -

oo g g AT LS e 2 5
20 di ommzanbznseg; ﬂkbxythﬂioﬁyﬁsatét}&dlilmﬂmm(@bm"R" or R’

4-1(1, 2, 3, 4-Tetrahydro-3-neth
1-(2- met mprq;p@tpﬂz)s adkcyl for Ea.pmqu:ayle pachraftwhith may be optionally substituted by one or

6. ‘ééﬁi?l R BRI SOTES ﬁmébpéﬁ# Rt hs: %8'y§9$s°ﬂ€wﬁarbanﬂ(

I'H, 3k Hpl2 13p 14 15
iyt SRR AL A b, SORYES GOING LN R, NGO )

di one, NHSO;R' whereR", R}, R and R' each independently represent H or C)_4 alkyl

R" represents C,_4 alkyl, Cy.4 alkoxy, di(C;4alkyl)amino, or alkoxyalkylene containing up
to 6 carbon atoms, and R'6 represents C,4 alkyl or triﬁuoromethy}; or, additionally, in the
case where X represents C(O)NR‘O, NH(CO)NR'" or SO,NR', R® and R togeﬂ;zr with
15 the nitrogen atom to which they are attached may form a 4- to 7-membered hetcroéyclic
ring which may be optionally substituted by one or more OH groups;
R'¥ represents H, Cy_s alkyl or is linked to R as defined above; and
Ar? is phenyl, pyridyl or pyridine N-oxide, each of wﬁich may be optionally substituted by
one or more substituents selected from OH, NO,, NH,, NHSO,CF;, Ci4 alkoxy,
20  bis-Cj.4alkanesulphonylamino, C,4alkylcarbonylamino or C;.salkoxycarbonylamino; or a

pharmaceutically-acceptable salt or solvate thereof.

2. A compound according to claim 1, wherein Ar' is naphthy, quinolyl or benzofuranyl,
or a phenyl group optionally substituted by one or two substituents selected from C4 alkyl,

25 Cj.4 alkoxy, halogen, trifluoromethyl, nitro, amino, cyano, pherioxy or -NHC(O)RG“.
3. A compound according to claim 1 or claim 2, wherein R*represents H, methyl or ethyl.

4, A compound according to any one of claims 1 to 3, wherein Ar is indanyl,

30 iminodihydrobenzofuranyl or hydroxy-substituted indanyl.

R D AN




6-[( 1 -Hydroxy- | -phenyl)nethyll-3-nethyl- |

-(2-met hyl propyl )t hi eno[ 2, 3-d} pyrimdine-2,4(1H, 3H)-di one, ()
5-[(2- Hyh 93 /?il@(ﬁyl )t hio]-3-nethyl- 1-(2-nethyl propyl) -6- (PGI/SE98/00935 .
-napht hal'enyl' nethyl )- thieno[ 2, 3-d] pyri m di ne-2, 4(1 H, 3H) - di one, 1031
, 2, 3, 4- Tetrahydr o- N- (2- hydr oxyet hyl ) - 3-nqethyl -1 - (2- et hyl propyl )-6-( 1- ~ %

napht hal enyl met hyl ) - 2, 4- di oxot hi eno[ 2, 3-d] pyri n-di ne-5-car boxam de, (3R)- i\\ A
([1,2,3 ,4-Tetrahydro-3-nmethyl- 1 -(2-nethyl propyl)-6-( S
| - napht hal enyki eftyl)- 2, 4-di oxot hi eno[ 2, 3-dl pyri m din-5-yl | car bonyl

| pyrrol isdi rA gompourst according to-any jome ob¢laims Irw‘i,azmemiol%anéi%we 1

-(2-met hyl propyl)-6-( | -naphthal enyhjethyl)-2, 4-
di oxot hilé#g’ﬂ%—t%]*gﬁwﬁ”que@gﬁifﬂfﬁb*&hwﬁ‘% idin-4-ol, (3R)- 1- ([1
,2,3,4-Tetrahydro-3-nethyl -1 -(2-nethyl propyl)-6-( 1 -naphthal enyknet hyl) -
2, 4- di oxot hi eno[ 2, 3-dl pyri m di n-5-yl | carbonyl ) pi peridi n-ﬁgl ,
1, 2, 3, 4-gletA ebygoendccardmpiony @bk iheprétedingrildiss wherdir Ritdprasenis opy!.) - 6- (
- 1o napht hal gnyl met hyl ) -2, _4¥di oxothk?i?penoé{g@ (;l‘] Q%(ri m di ne-ﬂg?&car boxam de,
2-{[[4 ,2mehsl Soup sbtionadly3ubsitisd by QRHnCEPROR/T.)or 6-Gaamlkyl group’
-napht ha S LIS LI ioAufy suBhbiRty A udo ChREIe efte B Yok BED &G °
, 2, 3, 4- Tt = - z 1By B B-RapdM ey yl)-2,4-
di oxot h.‘g‘n%?ga’gcgﬁh%}ﬁ?nﬂg‘%ﬁ% g‘%l i cé%%mpﬁmré%%ar?gl C a@%,’%g 8 2-{
[ 1, 2, 3, 4R'Padgettir dvith e mitidgeh afont & which yhdy @@ xitachéd fokmephorGmenpkreat hyl ) - 2,
4- di oxot hi eno[ 2, 3-d] pyri m di n-5-yl | carboxam do ) acetam de, |- ([ 1,2,3
, 4- Tet r dijespeychicmiaghyhich may be optienallypubgitnted by @n O gpiphal enyl net hyl ).- 2, 4-
di oxot hi eno[ 2, 3-d] pyri m di n-5-yl | carbonyl Ipyrrolidine, 1,2,3
,4- T8 rahydro- N- (2- hydroxyet hyl )-3-nethyl- 1 -(2-methyl propyl)-6( 1-

7. A compound according to any one of the preceding claims, wherein R'® represents H,

methyl, or is linked to R’ as defined in claim 1.

8. A compound according to any one of the preceding claims, wherein each of R, R"?,

15 R' and R" represents hydrogen.

9. A compound according to any one of the preceding claims, wherein R" represents

methyl, methoxy, dimethylamino or methoxymethylene.

20  10. A compound according to any one of the preceding claims, wherein R' represents

methy] or trifluoromethyl.

11. A compound according to any one of the preceding claims, wherein Ar is phenyl,
pyridy! or pyridine N-oxide, each of which may be optionally substituted by one or two
25 substituents selected from OH, NO,, NH,, methoxy, bis-methanesulphonylamino,

methylcarbonylamino or methoxycarbonylamino.

T



20 napht hal enyl net hyl ) - 2, 4- di oxot hi eno[ 2, 3-d] pyri m di ne-5-sul f onam de,
5-1 (3- Met hoxyphenyl )t hi o] -3-nethyl- 1 -(2-nethyl propyl)-6- 1-

napht hal enyl et hyl ) t hi eno[ 2, 3-d~pyri m di ne-2, 4- (1 H, 3H)-di one,

5-[ ( 3- Hydwoegssmsnyl ) t hi o] - 3- met hyl - 1- (2- net hyl propyl ) - 6- ( PG&T/SE98/00935
napht hal enyl net hyl ) t hi eno[ 2, 3-d] pyri m di ne-2, 4- (1 H, 3H) -di one, 25

5- ((3- Hydr oxyphenyl ) sul fi nyI] 3- net hyl - 102( 2- net hyl propyl ) - 6- ( 1-

napht hal enyl et hyl ) t hi eno[ 2, 3-dl pyri m di ne 2,4-( IH 3H) -dione,

5-[ (3- Hydr oxyphenyl ) sul f onyl ] - 3- net hyl - (2 met hyl propyl )-6-( |-

napht hal gny | 2,4-( | H 3H) -dione,

3- Met hy|1621 %gﬁ#@%ﬁ&ﬁ prg‘%ﬁ'—‘% ”?‘L'ﬁoﬂér‘mgaé%ﬁgﬁ“eny| met hyl )-5-[(3- 30

ni t r ophenyl§-{hMui Emethyll) Byme iy RhidRo 04

5- ( 3- Ani nophen |)({xg|lé&]?{y ﬂk my_ -%ﬁ%&?ﬁ?ﬁmﬂﬁm ~dione;

- napht hal erfyrk qﬂwxyphqmlmﬁbylzésmdqhuw+(2arnbmgd-zzpmp¢nyu)thr¢hbf2cﬁ-d}re 5- ([3-(

(Bis-rrethan ul f h% ni.nol phenyl ]t hi o) -3-nethyl-i
- (2- met Y %’Eé :%E) #f&ﬁ%t hal enyl et hyl ) t hi eno[ 2, 3-d] pyri mi di ne-2, 4- ( |

H 3 di ong

5- [(SH) Met hox§2c§lr°“?>yn§f°8¥%) r?o(p nagh rﬁa'}eﬁ?' lnf uéxl?mieﬂo 2 3"‘]@( “HE?‘Hyﬂp"f(&Hﬁl‘})' 6- (I -
napht hal dayd)net hyl )th| eno[ 2, 3- d] pyrim di ne- 2, 4 ( H, 3H)-dione,

5-[(3-Acet am dophenyl )thi o] -3-nmethyl -1 -(2- rrethyl propyl)-6-( |-

napht hal eny3-Metihh 1) W@hﬁ{?@l&'ﬂd%%namthalneylmemy()mw{zﬁ -dipyrmidige-Met hy! - |

-(2- rret ? | -napht hal enyl methyl)-5-[(4- to
ni t r ophen (ﬁﬁ)%)d) ’toﬂ?eno[z 3-d] pyrimdi ne 2,4-(1H 3H)-dione,

napht hal ey oty e VBRSO one

1o thiojthieno[2,3-d]pyrimidine-2,4(1H,3H)-dione,
5-[(3-Hydroxypropy1)thio]-3—methyl-1-(2-methylpropy1)-6-(l-naphthalenylmethyl) '
thieno[2,3-d)pyrimidine-2,4(1H,3H)-dione,
Methyl 4-[(1,2,3,4-tetrahydro-3-methyl-1-(2-methylpropyl)-6-( I-naphthalenylmethyl)-
2,4-dioxothieno[2,3-d]pyrimidin-5-yl)thio]butanoate , E I
15 4-1(1,2,3 ,4-Tetrahydro-3-methy]-1-(2-methylpropyl)—6-(l-naphthaienylmeﬂlﬁjf-'ZA-
dioxothieno[2,3-d]pyrimidin-5-y1)thio]butanoic acid,
Methyl 4-[(1 ,2,3,4-tetrahydro-3 -methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-
2,4-dioxothieno(2,3-d]pyrimidin-5-yl)sulfinyl]butanoate,
Methyl 4-[(1,2,3,4-tetrahydro-3-methyl-1-(2-methylpropyl)-6-(1 -naphthalenylmethyl)-2,4-
20  dioxothieno[2,3-d]pyrimidin-5-yl)sulfonyl]butanoate,
4-[(1,2,3,4-Tetrahydro-3-methyl-1-(2-methylpropyl)-6-( 1-naphthalenylmethy!)-2,4-
dioxothieno[2,3-d]pyrimidin-5-yl)sulfonyl]butanoic acid,
6-Benzyl-3-methy1-1-(2-methylpropy1)thieno[2,3-d]pyrimidine—2,4( 1H,3H)-dione,
3-Methyl-1-(1 -methylethyl)—ﬁ-(phenylmethyl)thbno[Z,B-d]pyrimidineQ A1 H,3H).-
25 dione,
6-[(I-Hydroxy—l-phenyl)methyl]-3—methyl—l-(2-methylpropyl)thieno[Z,3-d}
pyrimidine-2,4(1H,3H)-dione,
(+) 5-{(2-Hydroxypropyl)thio}-3-methyl- 1-(2-methylpropyl)-6-( 1-naphthalenyethyl)-
thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione,

(s




3 Methyl -1 -(2- nethylpropyl) 6- (

1- napht hal enyl nmet hyl )-5-[ (5-nitropyridi n-2-yl >

t hi o] t hj %% d] pyr| m di ne- 2 4- (I H, 3H)-dione, 1s 2-{ [PLCT/SE98/00935
a

, 2,3, 4-TetT 3- net hyl - -(2-nmet hyl propyl)-6-( 1 L
- napht hal enyl net hyI 5-2,4- di oxot hi eno| 210§-dl pyrimdin-5-yl]thi o) pyri di ne"
N-oxi de, 5-[(3-Azidopropyl)thio]-3-nethyl- -(2-methyl propyl )-6-( 1

- napht hal enyi net hyl )t hi eno- [2, 3-d] pyri m di ne 2, 4(1 H, 3H) - di one.
5-[ (3- Ami nopropyl )t hio]-3-nethyl - 1-(2-nethyl propyl )-6-(

| - napht hal gmmqewauyﬁm-qu-hytdmma{m Wrn—wm&m lp??&(l}-&(ﬁl'i) -dione, N (
3-[(1 ,2,3,4-Tetrahydro- 3-net hyl - rrethy ropyl)-6-( |

- napht hedpbrhplengirmsthyl)-2, 44d101§¢fb)@@9[ﬁ %ﬂ W_?lf@ddl earbdximid&- y| ) t hi 0] pr opyl )

i RN S e I
-N d'di@o&di!wla?m@d]??nmndm-s-){ﬁc n%i}%w&@ ?J]et rahydr o- 3- net-hyl -

-(2- rret yI propyl napht hal enyl

di oxot hi enbi(gl, :&3awmemammwwwma@mbmmml}w Fabplakalanghediy.4-Vet hyl N-
( 3-[(1,2,3,4- Tetrahydro 3-meth -(2- rrethyl propyl)-6-( 1-

napht haﬂféﬁ jeap ?P)ﬂplﬂlln@mcﬁmﬂ?ﬂfww%eflﬂl@'ﬁrq m di n-5-yl ) thio] propyl }

12 et nyBDelfalrs %*zl‘%ﬂa%ﬁ? BVt oty 5 naphnaeny ety

di oxot hgaqg{,gotﬁ,eg& Hﬁn‘iﬁ:é'syﬁ%&m&b 4in-8%j hanesul f onaniide, = 105
N ( 3-](1, etra ydr o- 3- ne - met hyl’propyl ) - 6- (1
- napht hal ehﬂlmﬁbvkbydm-&(%hmmwﬂeﬂbw Mtwﬂkmnkbmyﬁxmbll 8i(dd propyl )

trifluoronethan sulfonamde i D hydro- 1
5 49 o BRIy DA R b AL A gy ciradiner o3 bonarpie,

ot hy! pr opyl)y 9 rpeahibel SIS PO Rt ShE kB A4 LM 30 -
, 2,3, 4 Hi%kb@a'féﬂé[m%jp"y?ﬁﬁmin $-yl1éarBBLdnidB | LMt heil; ( 1-
3-{[1,2,3,4-Tetrahydro-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-2.4-
dioxothieno[2,3-d]pyrimidin-5-ylJcarboxamido } propanoic acid, |
2—{ {1,2,3,4-Tetrahydro-3-methyl- 1-(2-methylpropy!)-6-(1-naphthalenyimethyl)-2,4-
dioxothieno[2,3-d]pyrimidin-5-yljcarboxamido }acetamide,
1-{[1,2,3,4-Tetrahydro-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyi)-2 4-
dioxothieno[2,3-d])pyrimidin-5-yljcarbonyl } pyrrolidine,
1,2,3,4-Tetrahydro-N-(2-hydroxyethy!)-3-methyl-1-(2-methylpropyl)-6-(1-
20  naphthalenylmethyl)-2,4-dioxothieno[2,3-d}pyrimidine-5-sulfonamide,
5;[(3~Methoxyphenyl)thio}-3-methyl-1-(2—methylpfopy1)-6—(1~
naphthalenylmethyl)thieno{2,3-d]pyrimidine-2,4-(1H,3H)-dione,
5-{(3-Hydroxyphenjl)thio]-3-methyl-1-(2-methylpropyl)-6—(1—
naphthalenylmethyl)thieno[2,3-d]pyrimidine-2,4-(1H,3H)-dione,

13

th

25 5-[(3-Hydroxyphenyl)sulfinyl]-3-methyl- I-(2—methylpropyl)-6-< 1-
naphthalenylmethyl)thieno[2,3-d}pyrimidine-2,4-(1H,3H)-dione,
5-[(3-Hydroxypheny!)sulfonyl]-3-methyl-1-(2-methylpropyl)-6-(1-
naphthalenylmethyl)thieno[2,3-d]pyrimidine-2,4-(1H,3H)-dione,
3-Methyl-1-(2-methylpropyl)-6-(1-naphthalenyimethyl)-5-[(3-
30  nitrophenyl)thio]thieno[2,3-d]pyrimidine-2,4-(1H, 3H)-dione, -

R A0 A




napht hal enyl net hyl ) - 2, 4- di oxot hi eno[ 2,3-d] pyrimdin-5-yl)]urea,
2-Hydroxyethyl [1,2,3,4-tetrahydro-3-nethyl- 1-(2-methylpropyl)-6-( 1-
napht hal enyl et hyl ) - 2, 4-di oxot hi eno[ 2, 3-dl pyrimdin-5-yllcarbamat e,

N (2- Hydrwewessgd ) - N-nethyl -N -[1 , 2, 3, 4-t et rahydro- 3- net hl;¢T/§E98/00935
-(2-nmethyl propyl)-6- io

i .
(1- napht hal enyl nmet hyl ) - 2, 4- di oxot hi eno[ 408-d] pyri mi di n-5-yl)]Jurea, 6-[(
| - Hydroxy- 1 -(3-fl uorophenyl ))methyl | -3-nethyl- 1 -(2-nmehyl propyl)thieno-
[2,3-d] pyrimdine-2,4-(IH 3H)-dione, 6-[(3-Fl uorophenyl)nethyl]-3-nethyl-

- éf’ vy T AR gl e e e acomi-5 11 eplbelkomiBERYr ) ¢ i enof 2
] élrg?{/degb??ﬁﬁ}ﬁﬁéﬁ%ﬁgﬂ:gS}ﬂrr:aﬁﬂgqi?l%[Eret hyl - 1- (2- met hyl propy! ) t hi enof 2, 3-

d} pyrim d|54{3[—32{(Bﬁsl-iﬂztkﬁhasutfbﬁylﬁannﬁo[;(hehylﬂﬁiiﬁ}%‘-&hekhyl- -(2-methylpro pgl) -6- (1-
-(3- cyanophen l>q\ ]1-3-nethyl -1 -(2-nmethyl propyl)thienof?2,
pyri n dif#eht hléil‘dﬁé" d]@}'{l(nldmﬁgdrﬁi&3ﬂ)-d1°ﬂe

1-(3-trifl _ h .

rre§ hyl :)Ir op ;(? ﬂﬁ%‘ﬁéf}% %oé?' %Ph@tﬁfﬁ’("‘%ﬁ? l’ilié:‘thBPPaD_[fr(‘r- Hydr oxy- 1

(5.0 o] pepRIMERFRELy IR @TEVH@““%‘%"‘;“?‘“‘%{&F&(‘W opviJEitene -

L} Hydr oxdeS—[(SzArammMaplmmy}j))mm h}dﬂiyl&%i&hwy}pio}(yb‘&ﬂ-hyl propyl )t hieno[ 2, 3-
ri m dj ne- -di o

6- [ ?{ HyRfpBthal epyl(n@tl@d th@ﬂ?ﬁ?ﬁ sl jppreimiding-2- (R, Bj-dionez - et hypr opyl ) t hi eno[ 2, 3

-d
|-Lyd%>r<;/m|§jt@?% Q%W%né@ﬁéﬁ @P%?‘ﬁwfﬁeﬂ’(@ PRy br opyl ) t hi eno[ 2, 3-d] -
30 pyd i Miittbpteensl)diolititnd, 3cijp@midine-2,4-(1H, 3H)-dione,

5-[(4-Aminophenyl)thio]-3-methyl-1-(2-methylpropyl)-6-( 1-naphthalenymethyl)-
thieno[2,3-d]pyrimidine-2,4-(1H, 3H)-dione,
3-Methyl-1-(2-methylpropyl)-6-( 1—naphthalenylrhethyl)-S—[(S-nitropyridin-Z-yl} -
thio]thieno[2,3-d]pyrimidine-2,4-(1H, 3H)-dione,
ts 2-{[1,2,3,4-Tetrahydro-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl}-2,4-
dioxothieno[2,3-d)pyrimidin-5-yl]thio }pyridine N-oxide,
5-[(3-Azidopropythio]-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenykmethyl)thieno-
[2,3-d]pyrimidine-2,4(1H,3H)-dione,
5-{(3-Aminopropyl)thio]-3-methy!- 1-(2-methylpropyl)-6-(1-naphthalenyimethyi)-
20  thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione, .
N-{3-[(1 ,2,3,4—Tetrahydro—3-methyl-1-(2-methy]propy})-6-( 1-naphthalenylnethyl)-2,4-
dioxothieno{2,3-d]pyrimidin-5-yl)thio]propyl }acetamide, '
N-{3-[(1,2,3,4-Tetrahydro-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-2,4-
dioxothieno(2,3-d]pyrimidin-5-yl)thio]propyl} -N’,N’-dimethylurea,
25 N-{3-[(1,2,3,4-Tetrahydro-3-methyl-1-(2-methylpropyl)-6-( 1 -naphthalenylmethyl)-2,4-
dioxothieno[2,3-d]}pyrimidin-5-yl)thiolpropyl}-methoxyacetamide,
Methyl N-{3-[(1,2,3,4-Tetrahydro-3-methyl- 1-(2-methylpropyl)-6-(1-
naphthalenylmethyi)-2,4-dioxothieno{2,3-d]pyrimidin-5-yl)thiolpropyl }carbamate,
N-{3-{(1,2,3 ,4-Tetrahydro-3-methyl-1-(2-methylpropyl)-6-(1-naphthalenylmethyl)-2,4-
30  dioxothienof2,3-d]pyrimidin-5-yl)thio}propyl} methanesulfonamide,
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106 ([err]) 6-[1-(Benzo[b]furan-2-yl)-1-hydroxymethyl] _
-3-nmet hyl -1 -(2-net hyl propyl )> thieno[2, 3-d] pyrimdine-2,4(1 H, 3H)-di one,
(- 1- Hyvhoosys419d - (2- chl or o- 6- f 1 uor ophenyl ) ) met hyl ] - 3- net IR¢IT/SES8/4d335 ‘
hyl propyl )t hi eno-[ 2, 3-d] pyri ni di ne-2, 4(1H, 3H)-dione, 5 A
(1-Hydroxy-1-phenyl)ethyl]-3-nethyl - I 1d32- met hyl propyl ) t hi eno[ 2, 3-d] pyN. m
ne- 2,4(1H, 3H)-dione,
(1- Hydroxy-1-(4-trifluoronethyl phenyl))methyl]-3-nethyl-1-(2-
h

y

[

6-[
met
6-[
i di
6-[
t hyl th 2.3-d rimdine-2,4(IH 3H)-dione, () 6-(2,3-dihydro-
meh )ér 3;3 p?ﬁsﬁ %t{ino( -Tstrnllﬁn%w-rmethyblwﬁ%mmﬁpmpyl)a&ﬁrmphmaﬁsnmmemﬂ)-z 4-
'

1
P5 qut ndRrg %“fﬂ%?ﬁwf@%?ﬂvFh(wl%m%ftfﬁi‘?fmﬂeﬁwjfpnmm 2, 3-d]-
pyrim di ne- 3—: 44-(1 3.3 drgllo?ﬂﬁxoxﬁ'iﬂ-xs'dﬁﬁfongy'l)g}o&yylﬂ}xo -3-me 51'!:"»'(%1’]

[3qU|noI|nyI]rrety 3-net hyl -1-(2- net Ienc
pyri m di mettylpropyl)-6;(3tdaphihalenymtthyl)thieno[2,3-dlpyrimidine-2,4(1H, 3H)-dione,
6- ( 2- brom)pﬁ hyléys met hyl -1 - (2- et hyl propyl ) thi enc(2, 3-dl pyri m di ne-
2, 4(1H, 3H) d&o‘lﬁlédf DY Hy Rphttap ahﬁw-ywa‘zyﬂﬂe@hwhylpmpyl) -6-(1-

6( (23m§§/2§ enyr{yml%gﬁ%%d%ﬁg{h%ﬁ ip% pyfimidin- g}y )Tlire?’l_i) dione,
- (2- et hyl pﬁﬂﬁadrc)iyau@mﬁi?a% l@lrﬂY)gdrmS%@lﬁ% i?-Q?i-me%hy‘}éxJo'p&l)%fh di one,

6- (3-trifl uoronet hyl phenyl met h
- ( 2- net hpaphtkrdsiyjmethph & 2d4dxdihienpj2, B-mh]pyrnﬁrdﬂ; Syljckrbaiitedi one,

Y (- ot hyl BrORT by NN st ey G oy
3- Met iyl (1'-ni;ﬁm?ﬁaﬁ@n%rﬂ%étﬂ{ﬁ@ﬁ-bonémf'en%tﬂ,5‘-%'] %ﬁuﬁF E Xl&)%ﬂ'leae nof 2, 3-d] pyrim di ne-
6-[(1-Hydroxy-1-(3-fluorophenyl))methyl}-3-methyl-1-(2-methylpropyl)thieno-
[2,3-d]pyrimidine-2,4-(1H, 3H)-dione,
6-[(3-Fluorophcnyl)methyl]-S-methy1-I-(2-methylpropyl)thieno[2,3-d]pyrimidinc-2,4-
(1H, 3H)-dione,

15 6-[(l-Hydroxy-I-(2-bromophenyl))methyl]-3-methyl-1-(2-methy1propyl)thieno{2,3-d}
pyrimidine-2,4(1H, 3H)-dione,
6-[(1-Hydroxy-1-(2-methylphenyl))methyl}-3-methyl-1 -(2-methylpropyl)thieno{2,3-d}
pyrimidine-2,4(1H, 3H)-dione,
6-{(1-Hydroxy-1-(3 -cyanophényl))methy!]—3_-rnethyl-1 -(2-methylpropyl)thieno{2,3-d}
20 pyrimidine-2,4(1H, 3H)-dione,
6-[(1-Hydroxy-1-(3-trifluoromethylphenyl))methyl]-3-methyl-1-(2-
methylpropyl)thieno[2,3-d]pyrimidine-2,4(1H, 3H)-dione,
6-[(1-Hydroxy-1-(3-phenyloxyphenyl))methyl}-3-methyl-1 -(2-methylpropyl)thieno-
[2,3-d)pyrimidine-2,4(1H, 3H)-dione,
25 6-[(1-Hydroxy-1-(1-naphthalenyl))methyl]-3-methyl-1 -(2—methylpropyl)thieno[2,3-d}
pyrimidine-2,4(1H,3H)-dione,
6-[(1-Hydroxy-1-(6-quinolinyl))methyl]-3-methyl-1-(2-methypropy)thieno[2,3-d]-
pyrimidine-2,4(1H,3H)-dione,
. 6-[(1-Hydroxy-1-(4-quinolinyl))methyl]-3-methyl-1-(2-methypropyl)thieno[2,3-d]-
30  pyrimidine-2,4(1H, 3H)-dlone

R




2,4(1H, 3H) - di one, 3-Methyl -i

(2 met hyl propyl ) - 6- (6- qui nol i nyl met hyl t hi eno[ 2, 3- dj pyri m di ne-
2, 4( 1H, 3H) - di one,
3- Met hyl o g@sarst hyl propy! ) - 6- (2-qui nol i nyl met hyl t hi eno[ 2 PSTEHRFPYR? di ne-
0 2,4(1H, 3H)-di one, trifluoroacetic acid salt, 107
2- Benzo[ b] furanyl met hyl ) -3-met hyl - 106
2- met hyl propyl ) -) hi enot 2, 3-dl pyri m di ne- 2, 4(1H, 3H)-di one,
2- Chl oro-6-fl uorophenyl met hyl ) - 3- et hyl -
2-
I

e N
i HS% Zﬁﬂp&ﬁl 181%%?%(?%351&)3’ ipeny! methyl ) - 3-met hyl - 1

rrethy I enc yrimdine-2, 4(1H, 3H)-dione, ([err])
2, 3-di hy&i[(QuH)idrbky M%hloi:oéﬁﬁorapmyh)methﬂ]é(rﬁetﬁﬂthﬂ-pr opyl)
|eno[23d pyrimdine-2, 4(1H, 3H) -di one, 6-(3-1mno-1

, 3- di hyonethp )él}lfﬁfm'w -dipyrimiding 4G H, 3H)-diamenet hyI propyt t hi eno-

h
1(223r£l ﬁi[ Lﬁ(ﬂbﬁf&é@fx el st} gk i Pk r:?ue%a%zam de,

6 (| I—Iyd2 o(;<1 I?Id}%ngpht hal enyl j met hyl ) - 5- ([ 3- hydr oxypr opyl | t hi 0) - 3- net hyI
-(2- methyl @[(amydrbJay-er(é{tﬂﬂeezdmmlghedylv)@neﬂam—mrh&hm-1:1(2;ne 3- Met hyl -
-(2-methyl propyl )-6-( 1 -naphthal enyl carbonyl )t hi eno[ 2, 3-d] pyri m di ne-

methylpropyl)thieno[2,3-d]pyrimidine-2,4(1H, 3H)-dione,

3
6- (
1-(
6-(
1-(
6(
(2

6- (
t

(%) 6-(2,3-dihydro-1-hydroxy-1H-indenyl)-3-methyl-1-(2-methylpropyl)thiend2,3-d]-
10  pyrimidine-2,4(1H,3H)-dione,
6-[(1-Hydroxy-1-(2-quinolinyl))methyl]-3-methyl-1-(2-methylpropyl)thiend2,3-d}-
pyrimidine-2,4(1H,3H)-dione, |

6-(1-Hydroxy-1-[3- qu1noimy]]methyl)—B-methyl I- (2~methy1propyl)th1em{2 3 d]-
pyrimidine-2,4(1H,3H)-dione, ‘
15 6-(2-bromophenylmethyl)—S-methyl-1-(2-methylpropyl)thienc{2,3-d]pyrimi¢i§iﬁ
2,4(1H, 3H)-dione,

6-(2-methylphenylmethyl)-3-methyl-1-(2-methylpropyl)thiend2,3-d]pyrimidine-
2,4(1H, 3H)-dione,

6-(3-cyanophenylmethyl)-3-methyl-1-(2-methylpropyl)thiend2,3-d]pyrimidine-
20 2,4(1H, 3H)-dione,
6-(3-trifluoromethylphenylmethyl)-3-methyl-1-(2-methylpropythiend2,3-d}-
pyrimidine-2,4(1H, 3H)-dione,
6-(3-phenyloxyphenylmethyl)-3-methyl-1-(2-methylpropylthieno[2,3-d] pyrimidineQ
2,4(1H, 3H)-dione,

25 3-Methyl-1-(2-methylpropyl)-6-(4-quinolinylmethylthieno{2,3-d]pyrimidine-
2,4(1H,3H)-dione,

3-Methyl-1-(2-methylpropyl)-6-(6-quinolinylmethylthieno{2,3-d]pyrimidine-
2,4(1H,3H)-dione,

3-Methyl-1-(2-methylpropyl)-6-(2-quinolinylmethyl}thieno[2,3-d]pyrimidine-
30  2,4(1H 3H) dione, tnﬂuoroacetxc acid salt, '

R Illl




2,4(1H, 3H)-di one, ()-5-[(3-Eydroxybutyl)thio]-3-nethyl-
1- (2-nmet hyl propyl)-6-(1 - 20

napht hal en I rret hyl ) t hi eno[ 2, 3-dl pyrini di ne-2, 4( 1H, 3H) - di @@8ysE98/00935
6-.1(3-Fl | ) met hyl - 5-[ ( 3- hydroxypropyl )thio]-3-nethyl-1-(2-

met hyl propyl )th| eno[ 2, 3-d] pyri m di ne- 2, zié}H 3H) - di one,

5-1(5- Am no- 2- pyri di nyl)thio]-3-nethyl - (2-met hyl propyl )-6-( 1-

napht hal enyl et hyl )t hi eno[ 2, 3-d] pyri m dine-2,4( | H, 3H)-dione, 25

Et hyl 1,2, 3, 4-tetrahydro-3-nethyl- -(2-net hyI propyl ) - 6- phenyi net hyl - 2, 4-
di oxot hi en - QBPM' t : '

, 2,3, 4-Tet ﬁgaﬁzyg?géogm ?drﬁﬁﬁin ﬁy:fﬁ{e & rﬁetﬁ% prolpg K—:%)-{z’% AWr ntladt“t"u
di oxot hiz;#(QHZ%B}dibpy,rl m d| ne 5-car boxam de 6- tI

- Hydr oxy- (4- ni t r ophenyl )rret hyl ] - 3- net hyl - -(2-net hy I;)ropyl)thl eno- 30
[ 2, 3- d] pyr i f{%Chlopo-g¢fiuqrophemylaediig)-3 -metmdsl (2-methylpropyl thlenc[2 3-d}-

((24n2|{tr?%”§’6§fﬁ(h%hg %‘cg‘e;[jlh%i/rl rln din- 2,4(1H 3H)-dione,

6- (4-A 3 3ndtRyIN2- - -
& (2 4 tmh gloggrlglgg{,awe@rpo [3§m | nF/) yz; Itn:chthalll%rop%l)thxen?? 3- dlgl)_/gxmédmc 2.4(1H, 3H)-

4- (3, 4- Dhtmthoxyphenyl) N{ 4-[( 1,2,3 ,4- tetrahydro 3- rrethyl
- (2- et hyl prgﬁ%l@
di oxot hi endf-#-3r PWN%Y&PWHEW}Q‘BMﬁg}?t]l)blhb@rmeﬂwlﬂfsnﬁm&é@a”n@

3- Acet anj do- y— ol et rahydro-3-nethyl - - (2- et hyl propyl) -2, 4-
di oxot hl%}%l r%%%%%’lr Bﬁl?gi ©5- yl ) met hyl ] phenyl )benzam de. 10 13. A process
:‘Nﬁr CL hgoﬁ{) g&qga&Isodlhyaroaqmgfaeﬁunﬂ)gimmymﬂ(@n(étﬁy@%pyﬁf:mex%tz Bogel ai m |

[ | Ses

to  pyrimidine-2,4(1H,3H)-dione,

-2, 4-

6-(3-Imino-1,3-dihydro-benzo[c]Jfuran-1-yl)-3-methyl-1-(2-methylpropy}thieno-
[2,3-d]pyrimidine-2,4(1H, 3H)-dione,
2-[(1,2,3,4-tetrahydro-3-methyl-1-(2-methylpropyl)-2,4-dioxothieno[2,3-d}-
pynm1dm-6-y1)mcthy1] benzamide,
15 (%) 6-(1-Hydroxy-1-[1-naphthalenyllmethyl)-5-([3-hydroxypropyl]thio)-3-methyl- 1-(2-
methylpropyl)thieno{2,3-d]pyrimidine-2,4(1H,3H)-dione,
3-Methyl-1-(2-methylpropy1)-6-(1-naphthalenylcarbonyl)thieno{2,3-d]pyrimidine-
2,4(1H,3H)-dione,
(#)-5-[(3-Hydroxybutyl)thio}-3-methyl-1-(2-methylpropy!)-6-(1-
20  naphthalenylmethyl)thieno{2,3-d]pyrimidine-2,4(1H,3H)-dione,
6-(3-Fluorophenyl)methyl-5-{(3-hydroxypropyl)thio]-3-methy!l-1-(2-
methylpropyhthieno[2,3-d]pyrimidine-2,4(1H,3H)-dione,
5-{(5-Amino-2-pyridinyl)thio]-3-methyl-1-(2-methylpropyl)-6-(1-
naphthalenylmethyl)thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione,
25 Ethyl 1,2,3,4-tetrahydro-3-methyl-1-(2-methylpropyl)-6-phenyimethyl-2,4-
dioxothieno{2,3-d]pyrimidine-5-carboxylate,
1,2,3,4-Tetrahydro-3,N,N-trimethyl- 1-(2-methylpropyl)-6-phenylmethyl-2,4-
dioxothieno(2,3-d]pyrimidine-5-carboxamide,
6-{1-Hydroxy-(4-nitrophenyl)methyl]-3-methyi-1-(2-methylpropyl)thieno-
3 [2,3-d]}pyrimidin-2,4(1H, 3H)-dione, !

NI




(a) preparation of a conpound of fornmula (I) wherein X is SO or SQ2, by

oxi dation of a conpound of forrmula (1) wherein Xis S(O,, and nis 0 or 1;
or (b) preparation of a conmpound of forrmula (1) wherein X_is S eacti.ng
a conpound 98554190 of general fornula wherein [err] and R[é'tcfrfs%?@égé
defined in claiml1, with a conpound of general fornula 20 creny,
Rlerr]7-S-S-Rerr], wherein the groups Rpgr] both represent Rerr] - as
defined in claiml1l, or with a conpound of general formula (IV), L-S-Rerr],
wherein L represents a leaving group and R err] is as defined above; or

109 (c) preparation of a conmpound of formula (1) wherein R err] represents
H by reacto-@NitfophenybmpthyheB-oethydd d2ahethpiprepydthitnn{2 3rd]pwimidimc h )

i ndepende y.J.epresent an alkyl or aryl group and R and [err]' are as
defi ned '%Hkbéﬁ)fﬁlff‘ewith a compound of general formula (VI), [err], wherein

Rlerr] is asdgfi ' N 1106 tal -8 cenpound of -
formula (I ?%@%ﬁﬂff’?‘s“%@% hﬁf}g{lrl}l@ %‘?m?' &g@ﬂtgggé[ggrr@gﬂﬁ@%?& g’gﬁer al
fornul a (tH, 3H)-didaeyein [err] and R2are as defined in claim1l, with a
conmpound of general formula 20 wherein [err] are as defined in claiml1;

or 5 110 (43.pDipathaxymheny)-Na{ 403 Adetmahyio-Brmeshyli )-(2nmethylpropy1)-2,4-
N CO) N e 3.5 8 3 RIERY b S liad SR @
3-Acetamido-N-(4-[1,2,3,4-tetrahydro-3-methyl-1-(2-methylpropyl)-2,4-
dioxothieno{2,3-d]pyrimidin-6-yl)methyllphenyhbenzamide.

10 13. A process for the preparation of a compound of formula (I) as defined in claim 1 which
comprises:
(a) preparation of a compound of formula (I) wherein X is SO or SO, by oxidation of a
compound of formula (I) wherein X is S(O), and nis O or 1; or .
(b) preparation of a compound of formula (I) wherein X is S, by reacting 2 coff;Z:bimd

15 of general formula

1
R (m

wherein R, R' and R? are as defined in claim 1, with a compound of general formula
20 (III), R7-S-S-R", wherein the groups R" both represent R’ or Ar’ as defined in claim
1, or with a compound of general formula (IV), L-S-R", wherein L represents a leaving

group and R is as defined above; or

D



5 wherein [err] and R err] are as defined in claiml1l, with a conpound of %
formula (M11) as hereinbefore defined; or (f) preparation of a conpound §
f or mul av(,%)gslm% ein Xis NH(CO O, by reacting a conpound mfr/$esemdsa (|1 X) o
defined above, with a conpound of general fornmula (X), 10 R err] OH,
wherein RO is as defined in claim1; oryjgg) preparation of a conpound of
formula (1) wherein X is [err], by reacting a conpound of general formula
i5 wherein L[err] represents a |l eaving group and [err] and R2 are as
defined in claiml1l, with a conpound of formula (VIlI) as defined above; or
111 (h) prepapeparationdf campumdrod fadnlo (Trwhareir R sipessents H by sedclion of by
reacting a conpound of general formula wherein R err] represents [err] are
as her ei niegompougéd of general fpamila conpound of general formula (V1) as

her ei nbef ore defined; 10 and optionally after (a), (b), (c), (d), (e),
(f), (g) or (h) converting the conmpound of formula (lI) obtained to a -
further conmpound of fornula (I) and/or formng a

pharmaceutical | y-acceptabl e salt or @olvate thereof. 14. A pharmaceuti cal
conposi tion conprising a conpoupd offjformula (1), or a 15 '

phar maceut i cal | y-accept abl e s& t~NaQr e thereof, according to any one
of claims 1 to 12 in association ¥ th rrgfeuti cal l y-accept abl e

adj uvant, diluent or carrier. 15g' prdtesé f the preparation of a

phar maceuti cal conposition as clai m3d”i n ®l ai m 14 whi ch conprises mixing a
conpound of forrmula (1), or aFEnb&r rr%uti cal l y-acceptabl e salt

wherein R'® and R" each independently represent an alky] or aryl group and R and R’
are as defined in claim 1, with a compound of general formula (VI), R*NH,, wherein
R’ is as defined in claim 1; or

10 (d) preparation of a compound of formula (I) wherein X is C(-—-O)NR“’, by reacting a

compound of general formula

Q  CcoH
R\
N
A o
07N S
1
R (VID
IS wherein R, R’ and R2are as defined in claim 1, with a compound of general formula
9
HN
\
R
(VIID)
20 wherein R’ and R'° are as defined in claim 1; or

R



20 or solvate thereof, according to any one of clainms | to 12 with a

phar maceuti cal | y- acceptabl e adjuvant, diluent or carrier. 16. A conpound
of formula (1), or a pharnaceutically-acceptable salt or solvate thereof,.
as cl ai mWD Pas439y one of claims 1 to 12 for use in therap§xn§§”&mm?§2 17.
Use of a conpound of formula (1), or a pharmaceutically-acceptable salt or
solvate thereof, as clained in any one dfi0clains 1 to 12 in the manufacture
of a nmedi canent for use in therapy. 18. Use of a therapeutically
effective amount of a conpound of forrmula (1), or a

phar maceut i,gal | y-accept.abl e sal sol vat e, t hereof l.gfonEed i n.any one
b it . (0 PRt A omenal of forfly L gl RumE o TR e " -
i m’runosuppra%ﬁ.}},gﬁhd eneralifmiia @ therapeutically effective anount of a
conmpound of forrmula (1), or a pharnaceutically-acceptable salt or solvate
thereof, as clains in any one of clains 1 to 12 for the preparation of a

medi cament for treating, or reduci n@Qthe N’_g_i;_(gf , a reversible obstructive
ai rways di sease in patient suf&«‘eri n of at risk of, said disease.
~

(IX)

wherein R, R! and R? are as defined in claim 1, with a compound of formula (VII) as

hereinbefore defined; or

(f) preparation of a compound of formula (I) wherein X is NH(CO)O, by reacting a

compound of formula (IX) as defined above, with a compound of general formula (X),
10 R’OH, wherein R’ is as defined in claim 1; or C

(g) preparation of a compound of formula (I) wherein X is SO;NR', by reacting a

compound of general formula

O  sou
R
)@
o l}l S
,
R (XI)

15
wherein L' represents a leaving group and R, R' and R? are as defined in claim 1, with

a compound of formula (VIII) as defined above; or

R R A0 W
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(h) preparation of a compound of formula (I) wherein X is C(O)O, by reacting a

compound of general formula

R18
O

= J >R
\N S

19

oo

(Va)

wherein R represents CO,R® or CO,Ar and R, R}, R'® and R are as hereinbefore

defined, with a compound of general formula (VI) as hereinbefore defined;

and optionally after (a), (b), (c), (d), (), (), (g) or (h) converting the compound of
formula (I) obtained to a further compound of formula (I) and/or forming a

pharmaceutically-acceptable salt or solvate thereof.

14. A pharmaceutical composition comprising a compound of formula (I), or a
pharmaceutically-acceptable salt or solvate thereof, according to any one of claims 1 to 12

in association with a pharmaceutically-acceptable adjuvant, diluent or carrier.

15. A process for the preparation of a pharmaceutical composition as claimed in claim 14
which comprises mixing a compound of formula (I), or a pharmaceutically-acceptable salt-
or solvate thereof, according to any one of claims 1 to 12 with a pharmaceutically-

acceptable adjuvant, diluent or carrier.

16. A compound of formula (I), or a pharmaceutically-acceptable salt or solvate thereof, as

claimed in any one of claims 1 to 12 for use in therapy.

P
e
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17. Use of a compound of formula (), or a pharmaceutically-acceptable salt or solvate
thereof, as claimed in any one of claims 1 to 12 in the manufacture of a medicament for use

in therapy.

18. A method of effecting immunosuppression which comprises administering to a patient
a therapeutically effective amount of a compound of formula (I), or a pharmaceutically-

acceptable salt or solvate thereof, as claimed in any one of claims 1 to 12.

19. A method of treating, or reducing the risk of, a reversible obstructive airways disease
in a patient suffering from, or at risk of, said disease, which comprises administering to the
patient a therapeutically effective amount of a compound of formula (I), or a

pharmaceutically-acceptable salt or solvate thereof, as claimed in any one of claims 1 to 12.
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