WD 2005/ 058228 PCT/ EP2004/ 014186 -1 COMI inhibitors
The invention relates to purine derivatives of fornula
WOOH0H0338/ O /=N NylyNH, HO OH NvN R |  wherBSTYEPS00R/)14186

is H CN, halogen, -COR2, -S(OXR2, Cl-12-alkyl,
C2.12-al kenyl, C3_g-cycloal kyl, a heterocyclyl group,
an aryl group, a heteroaryl group,

C3_3-cycloal kyl -(C1_3)-al kyl, a

heterocyclyl - (d _3)-al kyl group, an aryl-(CL. 3)-al kyl
or a heteroaryl-(Cl-3)-al kyl group; the alkyl,

al kenyl , al koxy, cycl oal kydombettssiegycl yl group, aryl
and heteroaryl groups may all be optionally
substituted; R2 is -N(R3, B?), Cl.6-alkyl,
C3_Shaipedniah kefdtes thetrdnodsyicityres ofderydula  het et oar yl
C3_g-cycloal kyl-(Cl.3)-alkyl, a

het erocydyl - (Cl . 3)-al kyl group, an aryl-(d -3)-al kyl
or a heteroaryl-(Cl.3)-al kyl group, the Cl_6-alkyl,

C3_g-cycl oal k i eterocydyl, anyl, heteroaryl nmay all
be 15 opf? ,sdbsﬂ\ﬁi%d/al aEq R3' are
i ndependent | dridgen or is 0, 1 or 2;

‘and to the egfer t her etf whjyc Kxahe hydrol yzabl e under

physi ol ogi cal Bcondi ti ons and the pharnaceutically I
acceptable salts thereof. 20 Objects of the present
i nventi e the conpounds of formula | per se, the

use of ccr)npounds of formula I and their

phar maggut i cal | yis 8 eRPEAG.S, -SaIRE SS@LRZI C?u@&wt@ﬁi&% ],
of medi caments for theaﬁ(;e t ment |seaseI°, rel 1
to the COMT i nhibBitea eFero‘Bf‘é Qe Hp gryl group, a ETCIOMY

nmedi canent s basegofs) (3.5 eptfalkyh (s, I3ﬁa]kﬁcphdiaﬂqelywdlla) -4llyé
et on ana, he,S BEQRHELL28y et 10 A Bl o
of di seases suchalkg, atkepyl ediwip nycloslidyi, kaegleretyl group, aryl and
| 3 @?Jr:;( |ng 88 2 Ogié‘rs eﬁe%e?mr?fﬁo&ﬁ? maiygﬁ’ﬁgéfﬁioﬁgﬁﬂuﬁogtﬁﬂted;
. 2 R is -N(R%, RY), Cp.s-alkyl, Cs.s-cycloalicyl, heterocyclyl, aryl,
) heteroaryl, Cs.g-cycloalkyl-(C;.5)-alkyl, a heterocyclyl-(Cy.5)-alkyl
group, an aryl-(Cy.s)-alkyl or a heteroaryl-(C,.5)-alkyl group, the
Cr.s-alkyl, Cs4-cycloalkyl, heterocydlyl, aryl, heterocaryl may all be

15 optionally substituted;
R*andR¥  areindependently hydrogen or (Cys)-alkyl;
x is0,1or2;

and to the ester thereof which are hydrolyzable under physiological conditions and thé
pharmaceutically acceptable salts thereof.

20 Objects of the present invention are the compounds of formula I per se, the use of
compounds of formula I and their pharmaceutically acceptable salts for the manufacture
of medicaments for the treatment of diseases, related to the COMT inhibition, their
manufacture, medicaments based on a compound in accordance with the invention and
their production as well as the use of compounds of formula I in the control or

25 prevention of diseases such as depression, schizophrenia, Parkinson's disease, and to

improve cognition.

POP/28.09.2004




WO 2005/ 058228 PCT/ EP2004/ 014186 -2 The conpounds of
formula | possess val uabl e pharnmacol ogi cal properties.

wa wopeaseiscul ar, these conpounds inhibit the eaAyRR004/014186
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catechol - O net hyl transferase (GQOMIN), a
magnesi um dependent enzyme whi ch catal yzes the

trhaBsheEwals JriRGniBE DYbssQS PURIM 1S nRYERERYI B BHAN N Sarticular,
to a catechol substrate, whereb %Sat he correspondin o
0&\7&5 e

theph jamRA s inlibis the eaye erteabgl-Damethdmansforase &
gct I Va_td‘gg&h%:!r@E va\&tgﬁgs m'%Sfﬁ@BfEﬁ'@%&tﬁﬁ group of §-

are exanpl e,” extraneur onal
é nesHBieRHPRias @at@c%@b@hétmfgmher%mﬁhﬁ rerrespeeling methyl ethers are

F&E{eﬁpﬁﬂﬁab&%hté’u&&twm& &ﬂ%@mm& %Z@m@%acm!h can thus be

structure e conpounds of bove can
d@&;@ﬁ@ﬁ@ gyieyfop exareple, airananeonst extednoloniney andorpgsieonshi-

I
R i 4y aypinsand .

|n the preventlon or control of depreSS|ons

dhs eompeundsob sermasa L giove eanmarardingibbe Bsddn ﬂtffelvre%eéaoagr control
bﬂgl?gdsgéatﬁlwkﬁme%agtaﬁaﬁgh dfgxttﬁeg%tifc&él tﬁgc#\é%aﬁn{inéﬂaMOMT plays a

uti i ve subs |

o R i s draen g srontpl seepresnas 1 i Gt fe cgmpounds
boforli Ilabetdicant tavBv@ss indiviinab@misechda or focomstelnatiri it other

th t t bst
B g s SRR A e e T
cohpbiridsicd fatnatle ek howerepasehe isld asorinedisations vithatie

etr{beﬂjg&ﬁl?'%@ﬁfe%%taﬁéﬁ‘gﬂh&‘dfﬂgnﬁ& @Vﬁorémﬁr&é BOMT

Har man,

‘:;bhﬂmtors N@@ b@h ﬂpqpot@ﬁ@hioxmgg assqr@gﬁeé(wl Q]@@gate 1 containing

Cl naI Chem stry 1 9 2 The unds
Redf e st 1030 95 2Pl ol FORBRUIGS,
Bhddi*ﬁa'iﬁ@& MédifndCKhasapet) $absp2akt i ve substances
whi ¢ ave a catechol structure. The treatnent of

Eﬁé kbpOME ﬁflf@ﬁaﬁslmmmfbepaéd(fmmmmdm Hinksseopidh. a .

t erape ca ctive t ance

Sheretttipaly “CHFF HRSHReE FDHB s %Fﬁecgs?g st pAER SR of

?&ﬂ&%o?‘@ Slisefs ﬁﬁg af g kisordih Rthal rk}l)gpﬁ,ﬁ therap&ﬂ:ﬁta]lmadﬁlve substance
orm Qf a co-nedi cation or as i nat i

PG G R Al5RE0] SESC ST DR TSRS &0 AEBPIey spfpcases the

ok S ds KT EWLRAY B b n the Kirbi bf ©6o-niedicatien 8rmpl @mbination

he field of depression Fava, M, J. F. Rosenbaum

AfePP{faUR@ﬁsky J. E Alpert, A A Nerenberg, M
Spill mann, C. Moore, P. Renshaw, T. Bottiglieri, G

M9 o udtitu B endaiEsiribe Chefirfdnt iyowled ghon COMEhilhibition, for

O nethyltra e inhibitor tol capone in major
' W@%sf%@e%ﬁsgﬁ?ﬁpmﬁorﬁ in 30 Psychophar macol 1999,

E%va, BR9. E. Rosenbdune, A, ReKdlsky, ]S Hilpaphh.enidberenberg, M. Spﬂlmann,
Moore, P. Renshaw, T. Bottiglieri, G. Moroz, and G. Magni. Open study of the catechol-
O-methyltransferase inhibitor tolcapone in major depressive disorder. J Clin
Psychopharmacol 1999, 19, 329. ' '

- in the field of schizophrenia:

Weickert, C. S., and D. R. Weinberger. A candidate molecule'approach to defining
developmental pathology in schizophrenia. Schizophr Bull 1998, 24, 303.




Weickert, C. S., and D R Winberger. A candidate
nol ecul e approach to defining devel opnental pathol ogy

WO 003¢382280phr eni a. Schi zophr Bul | 1998, 24, 3B8T/ERD04/014186
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2005/ 058228 PCT/ EP2004/ 014186 .33 Weinberger, D. R M
P. Egan, A. Bertolino, J. H Callicott, V. S Mttay,
@Jeﬂﬁbeﬂgbﬁﬁ‘@g ME Egan, Be !B@ﬁ&mca'j’q-ITCaHEeottGVl S’Q»%t% B.K. Lipska, K.

refrontal _neurons.-an enetics of schi zop [
5 Brrcmasy & At Py oolgers. Rsotionis BB o hFgenehe S Shreni

(Biblctléﬁitﬂat;ﬁzooﬁ,gg_,(gtachana J. H Callicott, C. M
Mazzanti, R E. Straub, 5 D. Goldman, and D. R

U R L 3 LA O AR LIRS,

ma.@olmm 5ali DR SVfAnBﬁgér Ef8t oBOOKT Vel ASAl B Mek gdngtyple on
n%élrl‘g@enfugct%rf&%% &F&%ﬁ#ﬁﬂﬁl Bl ¥ Bl S L B81, 98, 6917
evo opa

or | nprovenen erapy, asmar/ Tol capone

qnléﬁﬂ%%%pms&l ]ﬁlse@gl er, M St. Hilaire, C

Singer Wtt, D. A Chernik, E
Doovef CONgRinhitforsraze markmcbﬁvpunprqmpc@t\@éemé@m mmst i on

Sggggrzfl a%% gevodopa reqU| rement in patients with
ar S

on*s di sease experlenC|ng not or fluctuations:
il €.k, € H. ﬂdlgbll\é&nlﬂﬂmlre, € oiioigemi . daters, P. LeWitt, D. A, Chermk E.

_‘%@o%ﬁ%n SORRL Y NEUB A0 300 e ibrodia

Bagsyenteut in ﬂatNatsrmth Pal“ﬁﬁﬁfolﬂs &i3ed8e Septyiencimy moﬁcfré];uctuatlons A

'd 5 eI S PG ok, R BE B Ad BT 581957, 48,1

5}9( Handbook of Par ki nson’ s D| sease (3rd Ed|t| on)),

Tl R ICERRRE 0 SNy 5 e

SHtiffbly Rohald I}«‘e&ﬂe&hphomteﬂlyhrmfeme ireParhinRay’ kdua@em Neurolo glcal

d' Seas%éfﬁ' ent@oﬁﬂg%%n %ﬁ!ﬁ’l sq)x\é\éas@grd}idmon)) 437-

|4rgt1er nati onal, multicentre, open | abel study.
Progress in Neuro Psychophar macol ogy & Bi ol ogi cal
cﬂﬂtaaiapgnaoos 27(6) 963-971. in the field of

A LIRS R i iy OB B o

I%vod\ﬁpa withi entrogrmnefu Rerkinsan'e divotse @ﬁﬁ@lthwbPPHﬁ@ﬂﬁ F%@He‘i with
g@f Q%EQ h 'd&igs' clﬁ‘l?ci?%l‘a@tﬁde% ﬁlfternﬁmﬁﬂﬁ[‘ Ghdl6B&tre, open-label study.

Ismand Its

tenti a pp.
rféggmgséyé‘ﬁua@%ﬂcc hephisraeplasy & FBH%P @%@Eﬁ?& c@oigﬁ@’ go3-971.
243. Mal hotra, AL K, L. J. Kestler, C. Mazzanti, J.

A-in B £:8d of cog%dﬁbﬁfp@@ife@ﬂﬂt D. Goldnman. A

Lachman, H. M., D. E. Papolos, T. Saito, Y. M. Yu, C. L. Szumlanski, and R. M.
Weinshilboum, Human catechol-O-methyltransferase pharmacogenetics: description of
a functional polymorphism and its potential application to neuropsychiatric disorders.
Pharmacogenetics 1996, 6, 243.

Malhotra, A. K, L. T. Kestler, C. Mazzanti, J. A. Bates, T. Goldberg, and D. Goldman. A
functional polymorphism in the COMT gene and performance on a test of prefrontal
cognition. Am J Psychiatry 2002, 159, 652.

“The following definitions of the terms used in the present description shall apply.
irrespective whether these terms are used alone or in combination.




30 functional polynorphismin the COMI' gene and
performance on a test of prefrontal cognition. AmJ
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of the ternms used in the present description shall
apply. irrespective whether these terns are used

TR B ST R MO RS AR rorapon srow it 1
51 caabgghetoors, @pamdhmﬂmhm f chpdn oAb BRI SWFk BFoRpBare

zé)%th‘iwrgl g@fﬂ g?&é’ﬂiiﬁop% \?cgf }’so%‘ﬁnt%f(] féﬂ%ﬁ‘gﬁ ﬁ‘{?? H%@{l @fBisopentyl,

ns:qq@ntyﬂu,ytbrt -Ioanttyl) hex]y}s @bht)yrll,,l Isignethydbwtyl z,tzechme 13;4ty1 3,3-

S PRREE BRSOy R v R

]dain@nh hi,rcﬂmtyglaﬂmm Bpetdiy Ibly lpgen. Bvamplek 91 sugh @m}:pstmta@/ alkyl

I d
0}'{‘85%%’ éxgoﬁgjae Y, );fx éol%h%egkgé rii‘nﬁ%é(rggl%pg% B%ﬁ?i %)fﬁ'lhoroemyl
sithkirbinsttgt] hytikormettyh mxpahaxymeﬂﬁﬂ,tﬁamﬂmmgthyl and the like.
di fluoronethyl, tifluoronethyl, 2,2,2-trifluoroethyl,

i chl aronethyl »_hydro Y,
Sl B OTeh Nl NG BB R ORI M s dfined
slepeesent an al kyl -O group, where the alkyl part is
as defined 1io0 above. .The term"C3_g-cycloallryl™

EBIEHELS a5 S AR S PP AR A28 s rdopopy,

Mmﬁmwlbpamﬂ CW}QMI Wclohbml adoayaloodyl thgrayqpaﬂqégroup may

SRALORRLL Libe SUPSELE AT B, Alablerl 4 MRS dethaed
: ﬁﬂsﬁvﬂtwgﬂoﬁm ﬂﬁyﬂlethﬁtmdpwpﬂ,cthﬂmoprw hlwth);lcmx&mtxll

15"

r%’% ]{ B%Ekﬂ' "éﬁ%yf:{rg’ t %ﬁéftgfl%%ﬂ(tég?%%ﬁﬂrﬂe term
eyl " represents 3- to 7-nenbered

non aronatlc heterocycllc group containlng 1 or 2

S B Seteta LT AR g RS gonp
Ea&ﬁt 1 &fzhﬁétt@:b W62 Eélecﬂédleﬁmnlrﬁﬁdsgetl, ?ﬁgﬁt aén:tl :qlfu,r o2 eulfur
oxe I etan ol elra [
PRGE %@f‘ﬂ}‘)ﬁ?b@r% Fidky Expanlsy féﬁﬂfﬁi‘? %Waﬁ‘@y&@mﬂ
bRt rtﬁﬁainwwnammm, waagzaxraﬂryl Rﬁdﬁﬁﬂnﬂplendyl tetrahyd:fopyranyl

heterocy es areg ﬁrﬁlgﬁd Fliaar%ll??é{ E?Ff%é%slﬁg%?‘f %%Emdylaﬂd

O'f%lll 1 @h&?ﬁ%eroc?&]ﬁ gE QIR mA dptionaBPb mbﬁtitatﬁlbymﬂqd) or alkoxy.

I ic aromati c hydrocarbon group havi ng 6 to 10
car bon ato exanpl es of s ro n
g ey jaryl gf%meé%r%? e grogpPy PT E%L% %gsfﬁﬁﬁéﬁﬁfb%r%“% having 6 to
6 YdrbOh kRss, BRnied dfRnal éﬁbupﬁalfe %Eﬂi\ﬂ or ﬁqﬂﬁhylt alpeefierted aryl group
one or_several ‘'substit uent%jf %?écaetg gr{}tha everal
bRyl host KON g6 5 OREOBR AR AT OYES L EC 10K O5f
ﬁ%ﬁt@ﬂ%&éﬂffﬁ‘&n@fa}@geﬂ raﬂbjz@@r ﬂk g%ou;% a@ defined above Examples of
4-f1 uorophenyl, 2, % %
such substituted aryl groups are, 2 3 or 4 uorop enyl 2, 3 or —bromophen}fl 2,3 or 4-
chlorophenyl, 2, 3 or 4-methylphenyl, 2,6~ or 3,5-difluoropheny}, 2,6- or 3,5-

dichlorophenyl, 2,6~ or 3,5-dibromophenyl or 2,6- or 3,5-dimethylpheny}, and the like.

The term "heteroaryl group” represents 5- or 6- membered aromatic mono- or bicyclic
heterocyclic group having 1 to 4 heteroatoms chosen from N, O and S. Examples of such
aromatic heterocyclic groups include pyridyl, pyrimidinyl, pyridazinyl, pyrrolyl, furanyl,
thiophenyl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl, thiazolyl, oxazolyl, 1,2,4-




chl orophenyl, 2, 3 or 4-nethyl phenyl, 2,6- or
3, 5-di fl uorophenyl, 2,6- or 3,5 dichlorophenyl, 2, 6-

woaonessszdi br onophenyl or 2, 6- or 3, 5-di net hyl paemprao4/014186
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sl o SR S e

and the |ike. 30 The term "heteroaryl group”
represents 5- or 6- nmenbered arorratic nono- or

é)ﬁ &&gao'lﬁ,rl f?h%(ﬁc%% 1% el gzgtﬁa%be p uc%aéolflei ?@Q‘Bﬁa@l@olyl
hgﬁ,&ﬂm@a&ialyd kﬁ,wp&olyidl ixdéng:;nﬂyl,@l?» -Hiymol el tﬁ;qazoiyl examples

%ﬁ%ggﬁbﬁ tgﬁ)(e 036 yg‘rgétquﬁ:é bepé%)@%%ﬁ 1f:c§btéh%g{i&%ﬂ | b?nzo Jthienyl, indolyl,
tifvinaddyly 1 H-indeazls], anmﬁzdl}’mmﬁﬁb%®zmsoxazo vl, benzothiazolyl,

E’%’ap%ﬁ%r&?}ﬂ%m&o ol gzl il oAy g
toiieetbladyd) gtinckalthyll ot plhmd]aamgﬂl yl,
1, 3, 4-thiadiazolyl, 1, 2, 4- trlazolyl 1,3,4-triazolyl,
'ﬁtet"hbtaf(ﬁkﬁ broupd!' et baftather sul:eﬁ’al‘mi 1teyshalazg‘en ok ey @.]lqylggroup as
Eﬁ C%/ groups are benzofuranyl, isobenzofuranyl,

BCF% YRi enyl, indolyl, isoi ndoI yl, I Hindazol yl,
benzi m dazol yl, benzoxazol yl, benzi soxazol yl,

Hl azol fgt fludridee ddbsiot Hiramaeydr iodine.

benzodi oxol yl , 1H benzotri azol yl, quinolyl,

i soqui nol yl C|nnoI|nyI qU|nazoI|nyI quinoxalinyl
d?ref&ifrbﬂ abapbmyds of Krenllhberercompphingy oups” maybe furt her

r&htﬂgﬁﬁoé&' GUES, Pl [, SO , @S.-aliflf Cnediyl

uor i

b
caubstmtqdewth hl@gene@zesr%wéé %ﬁagwsh L%#%V r Ci’e‘fﬂg}le

h®gén, b lﬁ'ﬂe Mﬂbmtuhdlm@e@_ -alkyl, or
Cs%ghgﬁu'soz Mﬂ&h arkyl Q@D n d substltutse(:j

with-
PR 16 @h@ﬂwi clséunk;rn shbkte;dte\ﬂ/lmﬂl I@logen alr ka R)and R and R¥

hal %gé Fggrgi}rﬁer@aw’ %s )}’f&tﬁﬁ%“ﬁfz t‘#hfe@. WK ¢-alkyl or

uﬁi’ﬂdgehl azlobytyl, a:mﬁeﬂzﬁ)amﬁeneh 3 mdugr ,@blagol qg)henzthlazolyl
Cl.6-al kyl substituted with hal ogen or -
Fisre&md RBmpoaﬂids a@1th8-cafripplonds ef formssled méwwa%Be}S ﬁ@%ﬁ% Cyano or

ﬁéﬁi F libStItuted with CL.6-al kyl or

%ﬁé‘ns‘l‘% %"é or heteroaryl such as pyridi

tRi{3Z[6l-(6-Amindopuni- a+;é)zal4ycﬂ1hydrmeteémh@%mc &Yﬂsal&i/}ez 5

t 0 unds . of for wherein R is hydrogen

é}gﬁ‘% g\‘pgerl‘?ﬁ% o ﬁﬂ as for exanple 20 yeres

ﬁéﬁnﬁmﬁmpemm39r<gahyd1@xmaﬂx?§y@n00’fyaym«%tﬂlaﬂv&r% jCyano-2,3-

an- aA i'hydr oxy- benzam de (Exanple 1

!\&‘21?3‘[0@%’8&7‘ 1%%(}55 ];?g yl)/) 3, Zf di hydr oxy- getrgﬁ dr o2

fN'l 055266}4%1]111@ #uﬂ:ﬁﬁ%*lbﬁ&ndﬁﬁdx@xy—dﬁtWMX@ﬂrmﬂﬂﬂnﬂl 5-bromo-

I 3 g
[%’3( ; ’H)-b% eéEW?P]é 21 di hydr oxy-tetrahydro-furan
-’ {>3L[l5- - Ko B9 )3 25 diky droati-hgtehbyslyo- freerr Arifl ellyl}-5-chloro-

( EX arr]hpydr0§32~benzam1de (Example 7)

Further preferred compounds are the compounds of formula T wherein R} is Cyg-alkyl,
C,.¢-alkyl substituted w1th halogen, Cy.¢-alkenyl substituted with COR?, and wherein R? is
NR’R® and R’ and R® are Cy.a-alkyl, such as for example

N-{3-[5-{6-Amino-purin-9-y1)-3,4-dihydroxy-tetrahydro- ~furan-2-yl}-allyl}-2,3-

dihydroxy-5-isopropyl-benzamide (Example 17)
N—{S—[5—(6-Amino-purin—9—yl)~3,4~dihydroxy—tetrahydro-furan—z-yl]-aIlyI}—S—(2—
dimeﬁh}rlcarbamoyl—ﬁn}rl)—2,3—dﬂ1yd;roxy—b en;amide (Bxample 15)




N-{3-[5-(6-Am no-purin-9-yl)-3, 4-di hydroxy-tetrahydro-
furan-2-yl]-al kyl}-5-cbloro- 2,3-di hydroxy-benzam de

woQeRsaage 7) Further preferred conpounds are PEBEP2004/014186
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conpounds of formula I whereingRl is C.6-al kyl,
CI _6-al kyI substltut ed wi th hal ogen, C2 6-al kenyl

5%3@ 3, 4«%&1@1 &‘_vhﬁf@étﬁh%d—ﬁlmﬁ@ - INRF11RB 3 -
and and F

are LiCh as for exanple
W®Fﬁ5(®ﬂﬂﬁf%€% rbeﬁz &) Examaplail e dr oxy - tetrahydro-
furan2y|]al|y|}23 .
% féh@@)ébm SRARBE ter X BapR ke &ﬁpounds wherein R" is -

ﬁnctRy I_E]Ciatg}lmlf(i&irslc e ?substmlted ngth tlllaﬂ}rggﬁ(,yl\?t(lgi f{% ¥1g and R*

X %%oﬁh@sﬂr%f&e%a by dr oxy- benzani de
i.gss@’i’mfﬁgﬁm&?%%m 5 “-Eﬁ%ﬁgﬂ% R Lot Ao
5¥riflup a%% 1w amide (Exam le4)

Ly AR e R o SC R T
Rz
Q:?WW&*Q%&%?EBP@QE%E??‘% s %”-? hal 2gen

N(R3,R3') and R3 and R3' 5are(%| 3/ sudc .l
Adngbwggsulapﬁplfef@rred)ggmppgnds of formu aTare ec mpounds wherein R is

%\Eé [alg& (A%eélﬂ]l F‘D ﬁ)g, p%eﬁ{rl)sugstﬁu@ﬂ R @yalkyd ok AhlygEn-
dls W@ﬂmﬁm lnetéﬂoemrﬁ subas pyridian thinzaly] priemigoly, for example
Nutis A&HAghﬁﬁ-%lylﬁ's%gﬂQ{zhﬁoxﬁ%&rWEﬁw -2hy2}-E) 030
dﬂyﬂmmw%eml—bamwﬂ)%emméhiw ) (Exanpl e 14)
R R B R L)
mﬁemdcarbphﬁnm dshyldmwbme@ndﬁt(ﬁxa@]plﬁﬁm kyl or
E@ﬁ—ﬁm AR T e SEr é‘#ﬁg?ﬂ‘é%glﬁﬂé” >

(Jliyﬁﬂm@é{wfbonylgﬁhzan&dd(ﬁﬂan}ﬂﬁl y-t et rahydr o-
faran allyl}-2,3

%511?.\)/\%{:19 f;(l)éferre{i brOuh t oy, com% NRAY kb 1REQZATB s CERAFRIAT VlﬁéremaRl is -
N(({)%Rf B GrhAminB? PUEi eIy )-8l subsijeted Wﬂmg@;qggﬁya;(g JR’}and

Jranpd ] stltutedmﬂlc -
&y erdherkiigoarihyr s Ve B R A Bl it o
Nod Rdoded; ¢yetoRBRyQr hiateroar@-sytl) agpyridingl, thlazolyl or benzthiazolyl,
i hydr oxy-tetrahydro-furan-2-yl] -allyl}-2,3-
é@h‘?‘éﬁ%’ -5-(p) 7ri di ne- 4- car bonyl ) - benzam de (Exanﬁ £

N- (B é%glﬁﬂﬁ?o]af&ﬁﬁlgiyﬁ%ag*dﬁmh@iy “m”e%rﬁfgygﬁf y
conmpounds of forpu rei an
\dﬂr]g}%é@?ﬁ’“ Rbtqtuenert- ﬁﬂ%"@% @fmg Z%’f(anipl istituted with

hal ogen, -N(R3,R3') and R3 and R3, are CL3-al ké

fAIREheF ﬂﬁ‘f&ré&‘"lﬁb@p Bf R2np b erethe cq:hpcpmdsng Bwritlyl wherein R' is

e b AR DAL by s
benzthiazolyl, benzyl or benzyl substituted with Cr. s-alkyl, such as for example
4'-Fluoro-4,5-dihydroxy-biphenyl-3-carboxylic acid {3-[5-(6-amino-purin-9-yl)-3,4-
dihydrogy-tetrahydro-furan-2-yl]-allyl}-amide (Bxample 8)
N-{3-[5-(6-Amino-purin-9-y1)-3,4- dihydroxy-tetrahydro-furan-2-y1] -altyl}-2,3-
dihydroxy-5-tbiazol—2—yl—benzamide(Example 10}
N-{3-{5-(6-Amino-purin-9-yl)-3:4- dihydroxy-tetrahydro-furan-2-ylj-allyl}-2,3-
dihydroxy-5-pyridin-4-yl-benzamide (Example 12)




for exanple N-{3-[5-(6-Am no-purin-9-yl)-3;
4-di hydr oxy-tetrahydro-furan-2-yl]-allyl}-2,3- 25

wodiobs7sRy - 5- (t ol uene- 4- sul fonyl ) - benzam de ( BXEMFR@W4/014186
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18) A further preferred group .gf. conpounds are the
conpounds of formula I wherein Rl is phenyl or phenyl

%hl?ggﬂgﬁi&}ﬁ% %&Hx{l%gﬁe@i B%Lz:b@fcylﬁ%'ci@q% 13- Wirhﬁionp‘irm 9-71)-3,4-

zol y ) enzy enzy

@M@W@@@hﬁf@ﬁu@%}f iRy -amad c(fx %P]Fecﬁ) exanpl e
gq{ é# ?g%géfnng o;%u“ Xél %ﬁﬁ%ﬂ'te@alﬁ@f&%h@ylwﬁ} 5-
dJeh;Qihlaqu-lﬁt 1’¢Y @ﬁa@d?ﬁﬁﬁmlﬂ})- ani de (Exanpl e

-9- -tetrahydro-furan-2-y1]-altyl}-2,3-
éG (Agmﬁm%urm o YI) -3, % dJ}I\ydroxy fetra Rry cr)oxglant e r]ahﬁir 3

fdnh;adme@uwﬁcqm*ahxlmenzﬂ}}bemﬂamy@(@;@@mgletlﬁDazol 2-yl-b
enzam de( Exanpl e 10) N-{3-[5-(6-Am no-purin-9-yl)-3;
4- di hydr oxy-tetrahydro- furan 2-yl]-allyl}

ditieyralessrt compyidg p% Shki Rher %ﬁwﬁv Josspigigle salts can be

i@%ﬂr RtHD @I’kﬁ?@@ Qf‘{h@ Mt}ﬁﬁ exatrple, by process described below, which
D hydr gxy-4' - net hyl - bi phenyl - 3-carboxylic acid

{P30gess QRREAERO- pur i n- 9-yl ) - 3, 4-
di hydroxy-tetrahydro-furan-2-yl]-allyl}-anm de (Exanp
Q) reacting 9-{(3aR,4R,6R,6aR)-6-[(E)-3-aminoprop-1-enyl]-2,2~ dlmemylperh}fdro—

DL L7 3 ARBE PRIt bl A s et rahyaro-

bﬁﬂzothl azol - 2-yl -2, 3-di hydr oxy- benzam de (Exanple 11)
-[ 5- (6- Ami no- purin-9-yl)-3, 4-di hydroxy t et rahydr o-

. furlan-2-yl [1yl}-2,3-
di hydxo = (14--met hyl - benzyl) benzam de (Exanpl e- 13) -
The Mdnds of fornmula | and their
phadmageut | y acceptable salts can be prepared by

msth&%s) known in the art, for exanple, by process
described bel ow, which procesdlconprises 10 a)
reacting

tﬁ“q’@l(‘ %éﬁ% SEIRBORE, ?§3L&1§iﬂr§mﬁm&8ﬁ%@9’f Herfanbd subs@meidiy R in

[dasBioahi > oxol - 4-yl }-9H purin-6-amine of formula Il NHZ
O/=NNNH t z 0ONNH wth a optionally

prot ect ed 2, 3-di hydropy- benzoi ¢_aci d derivative

in po |t|o

15

20

IITa TITb

wherein R is as defined above ‘ |
in the presence of (3-dimethylamino-propyl)-ethyl-carbodiimide (EDC), triethyl amine
and N-hydroxy-succinimide (HOSu) in a suitable solvent such as dichloroethylene and

b) subsequent deprotection of the hydroxy groups where necessary with trifluoroacetic

acid in an aqueous solution to form the compounds of formula I

‘The amino-purin derivative of formula I can be prepared according to Scheme 1 starting
from 2-(6-Amino-purin-9-y1)-5-hydroxymethyl-tetrahydro-furan-3,4-diol (1) which is




HOOHOO OHI O R~ OHR-O 15 1lla lllb wherein
R is as defined above in the presence of

wo(28estisg@g hyl anmi no- propyl ) - et hyl - car bodi i m de PEDEP2004/014186
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triethyl amne and N hydroxy-succininmde (HOSu) in a
SU|tabIe sol vent such as dichl oroethylene and 20 b)

PR su%egd’ut%n ¥C £ 004 %tht(pr%h%gl %@éﬁ&[ﬂ%ﬂ@ ey\’g&r’cﬁ acid ethyl

ecessar uor oacet

. s&ihnmltbmeat@ (&b e efer grompoverdspaind (@1 ingeduced tomhé alcohol (5) and

é{ﬂn@o(}% hﬁé@bf’i@rﬂﬁhﬁpr mula Il can be prepared

accor ngto eme 1 starting from

2- (6- Am no- purin-9-yl)-5-hydroxynet hyl -tetrahydro-fura
Aceme i ol (1) which is WO 2005/ 058228

PCT/ EP2004/ 014186 -8 protected and subsequently
reacted with (triphenyl -phosphanyl i dengegx acetl c a id
ethyl ester to the ester (4). The est?er

conpound ced 10 bhe/aNcohoI "C
,:f{;@ myoggég aH? e 0 N”& I Sch ~N
N

B r\w 3) HOB VN, N/INHZ

TsHA | Qka\I’NO er“T{ﬂﬂF HOB NyN acet one™5°0 NON NN

pX N, & (t) /\ (2)/\o ® BAL-H CH, Cl, OH c

NHZ ONI ONO/-NO/ NN/ NHs NHZ E- N\NHE—- -

I\ INNI' [DIBAL-H
CH.Cl,
~78°C

H
E

o)
H\Lr’:m |
N NH
\H\'/NH ,\K(I NH, ———— 4 \2\( i
- MeNH, N\\,/N

O
oph, DEAD O\ O
EtOH ’ F’hthahm:d X

(5)
I {6)

wherein TsOH stand for tosylchloride, IBX for 1-hydroxy-1,2-b enziodoxol-3(1H)-1-
oxide, DMSO for dimethylsulfoxide, PPh; for triphenylphosphine, DEAD for diethyl
azodicarboxylate and THF for tetrahydrofurane, Angew. Chem. (2001) 113, 4164.

The optionally protected 2,3-dihydroxy-benzoic acid derivatives substituted by R' in
position 5 (Ila and IIb) are prepared according to reaction schemes 2 to 6.

A method for the preparation of compounds of formula IIb, wherein R' is hydrogen or

bromine is given in scheme 2.




N N MeNH2 N=N, PPh'. DEAD N' O-O0 o EtCH O io
TTHHthatimd O Pc 2K5 5 11 (6) wherein TsOH stand
wobors/seygl chl ori de, 1BX for PCT/EP2004/014186

1- hydroxy- 1, 2- benzi odoxol - 3( 1H)- 1- oxi de, DMSO for
di met hyl sul f oxi de, PPh3 for triphenyl phosphi ne, DEAD
r diethyl azodicarboxylate and THE for
é—%ﬁ%dr of urane, Angew. Chem (2001) 111 4164. 10 The
optionally protect d 2, 3-di hygr 0xy- benzoi ¢ ad

dePiy&ti ves subsiy ed by R ~pq lé'ﬂjn—l@ 3
I'11Db) age.prepared goordicdg tewrScH=0n tsche
6. tf%dfﬁw pre i oumgs”
for d 118, wheréronR iP5 hydf oge b omi is
given in schene 2. 8sWD 2005/ 058228 P EP2004/ 014186

Z9- Schenme 2 0 OH0 0 0 0 UGH O OH THE/ HzO OHlibocl
McOH @QMODMOPh2CCI, OO0 OHb) 0/ 1) / 0 7 6 9 MygRsH
Sr, ActOH MeoH wherein Rl Is H d) OCHO 0~ OO- LiH
O500 \ OH 50012, MeoH OH ~i e) | Br OH Br OH Br 11

12 ~ X | b, wherein RRis Bp, ste astieridd oat i
of ~='di hydr oxy-Henzoi ¢ add di rT:_‘ “Sui tabl
sol yantom evc, eappheCin BEChhg i&ﬁ::ga Py
t he esence;8f I hionyl chlori de #£0 £ 0o the) e ‘
(&f Step bf) pirotect P%n offPPﬁe est@r @ by Br ©

ket :'all1 sation of tha two hydroxy 8roups th a
suitabl e ketone, e.g. with dichlorodi phenyl net he\ir?i?eeriain 2tis Br
step c¢) hydrolysation of the ester group in the

f t b h i OH. . .
pS{eESS thgrigcaﬁgn if Zr ,g—n yd?csngy—ggnczoicaaaj?:ll d?s_slolved in a suitable solvent for

example an alcohol such as methanol in the presense of thionylchl.oridf: to form the ester

5 (8)

step b) protection of the ester (8) by ketalisation of the two hydroxy groups witha
suitable ketone, e.g. with dichlorodiphenylmethane;

step c) hydrolysation of the ester group in the presence of a strong base such a LiOH.

step d) 2,3-dihydroxy-benzoic acid is brominated in acetic acid and in the following steps

10 ¢ to g) the carboxylic group is esterified to form the ester (11}, the two hydroxy groups
are protected' to form the ketal (12) and the ester group is cleaved as described for steps
a)toc).

The compounds of formutla ITIb wherein R! is chlorine can be prepared as depicted in

Scheme 3.




step d) 2, 3-di hydroxy-benzoic acid is bromnated in
acetic add and in the followng steps 10 e) to g) the

wOoCREINaxMEI C group is esterified to formthe eBCEEPLIAINI4ISH

5

10

15

, the two hydroxy groups are otected to formthe
ketal (12) and the ester group’is cleaved as described

for steps a) The conpounds of formula ILLlb
V\:hé-llg 8RI h}gﬁlﬂgﬁé ne pr epar ed %gge c’ij% Pn

Sche 3.ON\D 2605/ 058228 PGT/ ER2004/ 014 10 HA_O.oH
N- Ch HO G-H@-*succi n{ e 48% HBr —&G# A a

O b) Bl ( OH 33 14 c) MOHHO O @_,
~\/oo,THFJHZOC||Cb+e)?:| Ood) d oH b, 17 1

whereifi Rl is Cl step a) 2; ﬁydroxy 3- met hoxy-benzeic
add (13) is chlorinated for exanple with N

chl orosuccinimde in acetic acid to yield SOCl,, o)
5- chl or o- 2- hydr oxy- 3- net hoxy benzoic acid. (49
step b) the nethoxy group of conmpound (14) is reac
mﬁth hydrobrom c acid in acetic acid to yield

éﬁl or.o-2, 3- di hydigxybenzgi c caci d ), PleNgZe
oS- t g ransf of me
wrer E [ %H

&1 0-2, 3 hydnamyobeﬁzofc add
chl «@ by es a xyld)c gr oulp
kcrg al isari t Wy X% gr and suB§eqdentoh
ct'eavage ~of ester group (steps ¢)*toe)) as 1o
descypbed above. In Scheme 47the preparation of 16
deri wadréivRiss ®f fornmula R b, wherein Rl is -CORZ and RZ
IS trlfluoronethyl cycl ohexyl or pyridin-4-yl. The

{ﬁ%{?&@ ki ? f_ be zo m%&agmrﬂg:l%ﬂh%t&g F#r ne%?mple with N-

ed

- A Edulcaidichid eiit Scetﬂclatlﬂltmmeklaa ~thlotc-2 fiydroxiyad-ougehwxy benzoic acid.

exzcélhange and reaction with ethyl-trifluoroacetate, 15
ohexane carboxylic acid met hoxynethyl am de, or

pyrldlne 4- car bal dehyde fol | owed

step b) the methoxy group of compound (14) is reacted with hydrobromic acid in acetic

acid to yield 5-chloro-2,3-dihydroxy benzoic acid (15);

5-chloro-2,3-dihydroxy benzoic acid is then transformed into the protected compounds
b, wherein R? is chlorine by esterification of the carboxylic group, ketalisation of the
two hydroxjr groups and subsequent cleavage of the ester group (steps c)toe))as

described above.

In Scheme 4 the preparation of derivatives of formula ITIb, wherein R!is ~COR? and R*is
trifluoromethyl, cyclohexyl or pyridin-4-yl. The protected 5-bromo-benzoic acid
derivative (the compound of formula IIIb, wherein R! is bromine) is converted to its
lithivm salt. Lithium-halogen exchange and reaction with ethyl-trifluoroacetate,
cyclohexane carboxylic acid methpxymethylamide, or pyridine-4-carbaldehyde followed
by oxidation with IBX yielded the corresponding derivatives of formula ITTb.




by oxidation with IBX yielded the correspondi ng
derivatives of formula Il1lb. WO 2005/ 058228
woPed/sR2804/ 014186 -11- Schene 4 HO O HO O PADEE2004/014186
\ b) electrophile O \ a) Li JCH3OH O \ / 0 O\
Br b)1-BULIi THF / O liib, wherein Rl is Br |llDb,
&erelp R+ is for exanple a group selected fromO O
€A N In scheme 5 the preparation of further
derivatives of fornmula Illb starting from protected
SFQjorB) ben20|c acid ester (9) is-—shown. Theypitgite
by Pd cataly% 5 cyapation.

i i niir S ipydigktrapnidd
adtLchv)%rﬁ o | ci-g#s—Sche
BtenmdvZ O 9 vvherel n i s
HO 0 / H2 \ O I\/bOH

— Hih,
b, wherein ! is Br wherein R1is for example

a group selected from
0 © HO 0
e
jfp ; 5 : 5 i - E
N N

In Scheme 5 the preparation of further derivatives of formula ITIb starting from protected
—bromo benzoic acid ester (9) is shown. The nitrile is obtained by Pd catalysed
5 cyanation. Arylsubstitutents were introduced using a Pd catalysed Suzuli-coupling with

arylboronic acids.
Scheme 5
"HO._.O
LiOH
PA(PPR), MeOH/H,0 o Q
KCN
crown-eiher R’ R sl O
b

wherein R1is CN

0 HO._0
0.0 -0 LiOH
- PA{PPhgl: o MeOH/H,0 o
0 Na,GO5
a 1 1 5
g~ 0 S RIBOH), R ) R
' 9

113
wherein R! Is an aryl group

10 In Scheme 6 the preparation of several derivatives of formula ITIb starting from protected
5_bromo benzoic acid derivative (9) is shown. 5-Bromo benzoic acid ester (9) is first
converted to the dioxaborolane (10) which is subsequently reacted with benzylbromides,
bromo aryl or bromo heteroaryl compounds in 2 palladinm catalysed Suzuki reaction fo

yield the corresponding derivatives ib.




OO / \RR Br OlllIb 9 wherein Rl is an aryl group
10 In Schene 6 the preparation of several derivatives

woabesfoggazll a |1 b starting from protected 5-brponEP2004/014186
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benzoic acid derivative (9) is,shown. 5-Brono benzoic

acid ester (9) is first convetied to the

di. oxabor ol ane (10) which is subsequently reacted with
rom des, bronp aryl or brono heteroaryl

conmpounds in a palladiumcatal ysed Suzuki reaction to

yield the gorrespgondi ng derivatives 1llb. W

2005/ 058278 PCTOO4/ 014186 -12- Schene 6 110 O 0

Br 01 P pf nacol di boron base O HO O .-~O

Pd( Ph3) ¢ Br 01 O OBOR I / OR / O10 9,

wher ep - a b, wherein R is a heteroaryl

gf oup The vari ous conpounds whi ch

are used as starting materials are known or can be 5

prepared ac¢opgnpg to known nethods. As nentioned

earlier, thé gpespmameds of formula | inhibit the enzyne
COMT. The {nbFbitory activity can be determi ned in
vitro with obtained fromrat liver. Rat |iver

honogenat e is incubat ed |n the presence of a swtab

subst r.a® des bed et gy in J. am
Neur ochen] 198 ’ 1"2@5 and the dOMDactivity is -
nmeasur e £(3 Val yes % ti on_m‘_.;.he

N ’ zyne IS

i nhidpi t 50% actiy
@ cal assa //

rm ned |ﬁ’=1 a fadi-oc
dé€sgroed by Zurefier et al. (see

10 9, whersinRiisa lilb, wherein Riis a
heteroaryl group heleroaryl group

The various compounds which are used as starting materials are known or can be

prepared according to known methods.

As mentioned earlier, the compounds of formula [ inhibit the enzyme COMT. The
inhibitory activity can be determined in vitro with COMT obtained from rat liver. Rat
liver homogenate is incubated in the presence of a suitable substrate as _describ ed by
Ziircher et al. in J. Nearochem. 1982, 38, 191-195 and the COMT activity is measured.

The IC 50 values (concentration of the inhibitor at which 50% activity of the enzyme is

observed) were determined in a radiochenical assay described by Zitrcher et al. (see

above) and are listed in Table 1.

TCsg values were determined as follows: The inhibitors were dissolved in Me,S5O as 1.2
mM stock solution and further diluted with Me;SO. The reactions were performed in

. . . -4
standard polypropylene vials. 25 pl of the inhibitor in varying concentrations from 10
to 10 mol L were mixed with 215 pl freshly prepared buffer-substrate mixture

- consisting of 170 pl potassium phosphate buffer (0.1 mol L, pH 7.6), 10 ul MgCla,

(0.1 mol L"), 10 ul dithiothreitol (0.065 mol L") and 25 pt of tissue extract. The enzyme

| preparations were preincubated for 15 min at 37°C. The reaction was started by adding

30 l substrate (benzene-1,2-diol, 0.025 mol Lh,10 1 [5H]SAM (5.5 mmol L, specific

~ activity: 13,36 Bq mol™ (3.61 Cimol™) and 20 pl deionized HyO, reaching a final substrate |




above) and are listed in Table 1.
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tetrahydro-furan-2-yl]-allyl}-5-cyano-2,3-
dihydroxy-benzamide .

4 N-13-[5-(6-Amino-purin-9-y})-3,4-dihydroxy- ) 39
tetrahydro-furan~2-yl]-allyl}-2,3-dihydroxy-5-
trifluoroacetyl-benzamide

5 N-{3-[5-(6-Amino-purin-9-y1)-3,4-dihydroxy- | 42
tetrahydro-furan-2-yl]-allyl}-2,3-dihydroxy-5-
(pyridine-4-carbonyl)-benzamide
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tetrahydro-furan-2-ylj-allyl}-5-benzothiazol-2-
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N-{3-[5-{6-Amino-purin-9-yl}-3,4-dihydroxy- -
tetrahydro-furan-2-yl]-allyl}-2,3-dihydroxy-5-
pyridin-4-yi-benzamide
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13

N-{3-[5-(6-Amino-purin-9-yl}-3,4-dibydroxy-
tetrahydro-furan-2-yl]-allyl}-2,3-dihydroxy-5-
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14

N3-{3-[5-(6-Amino-purin-9-yl)-3,4-dihydroxy-
tetrahydro-~furan-2-yl]-allyl}-4,5-dihydroxy-
N1,N1-dimethyl-isophthalamide

2000




(4- et hyl - benzyl ) - benzam de 14

N3-{3-[ 5-(6- Am no- purin-9-yl) -3, 4-di hydroxy- 2000
wobedsiabygr o- furan-2-yl]-al |l yl } -4, 5-di hydr oxy-PCT/EP2004/014186

N1, N1-di et hyl -i sopht hal am de_\WO 2005/ 058228

PCT/ EP2004/ 014186 -15 Exanpl e 1.C50 [nM 15
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car banoyl -vyi nyl ) - 2, 3-di hydr oxy- benzam de 16
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et rahydro n oxy-|5-
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tetrahydroifuran-2-yl]-allyl}-2, 3-dihydroxy-|5-

L-SOpro nn\/l benzam-d

{3 5- (6] NfTiox E@#ﬁ%ﬂ'ﬁl’wﬁl SIS ANTOR s
t et r ahydr o; f:dﬂf@?dﬁ- e dre-2 ATy 2, B-ditiykyityedey - 5-

(tol uene-44syl fon nzam e 19
N-{3-[5- (64 %ﬁ%lwﬁg E=3 4- di hydr oxy- [34
t et r ahydr o furan 2-yl]-allyl}-2,3-di hydroxy-|5-

(#- met nér- 13@1{!33{/:1 lls -Batidaputie- Mwwmihvﬂﬂalmom Hi78i ngbla

conmpound o a I utically lacceptabl ¢

salt there8fr n‘émaﬁlf Fé’g Eﬁgrﬁcgg"l%%‘ydﬁ%ﬁ% ca}r rier are

al so an obj %E 1.5&&aﬁﬁ&sent invention, as |is a
ei'r

process for pr-oducti on, which conprises bringing
one Qor nore r‘nnmmmrlq of formyul a |

dRar maceut i Sl g@‘é@’t}f‘%‘@“@naqcﬁé’ a‘%@@?&%ﬁ%a % and,

i f desired, (Qn@y@fo-RurafRD §1)04E2, S atydpeyts-cal | y
val uabl e subst ances into i gal e i cal adm ni sfration

form -t oget Kelusperhsudigaylye ?herapeuti cal ly inert

carriers. '|'he conpounds of formula |, ester br ether
fgrivativey ?Eﬁ £08 mﬁgpﬁﬁlﬂg& 1)13(34 @mlfydm be34 used as
nmedi canment § or exanpl e, S:}E -
phar naceut i éf%iTa ﬂ@p&fﬁ'ﬁd’ﬁkdﬁ rzé ”%r bar ent er al
admi ni strat|i Q@?etﬂ—ﬁq:eﬁ sm@fe for mJI a la gan be
adm ni st erE(g 10 eXanpl e, perorally, for|exanple

in the formof tablets. coated tablet s,. drageesharg-
Apicaifldis Ssltahidee &%ﬁfdﬁh&%f foi@iu.wetn &rasthweauoajsr agceptable salt

Sﬂ;lesrggp asnldoan erarpgtgttlca ¥ mertfcgrrne?' )é,lae ob]ectt Ofthe present invention, as is
a process for their production, which comprises bnngmg one or more compounds of
formula I and/or pharmaceutically acceptable acid addition salts and, if desired, one or

5 more other therapeutically valuable substances into a galenical administration form

together with one or more therapeutically inert carriers.

The compounds of formula I, ester or ether derivatives thereof, and salts thereof can be

used as medicaments, for example, in the form of pharmaceutical preparations for enteral
or parenteral administration. The compounds of formula Ia can be administered, for

10 example, perorally, for example in the form of tablets, coated tablets, dragees, hard and
soft gelatine capsules, solutions, emulsions or suspensions, rectally, for example, in the

form of supposttories, or parenterally, for example, in the form of injection solutions.

The manufacture of the pharmacentical preparations can be effected in a manner which

is familiar to any person skilled in the art by bringing the compounds of formula I,
15 optionally in combination with other therapeutically valuable substances, intc a galenical




formof suppositories, or parenterally, for exanple,
in the formof injection solutions. The manufacture
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the art by bringing the conpou s of formula I,

Py o, contot o et TR L) oo
&5H o%%g%éa%&]rgﬁenaﬂ 6n Aok girad, Hadisanl fharmdeoged hguvants.
S

Wt h tabl e, non-toxic, inert, t herapeutically

9 RRAL dl%enaﬁ%ére Qlsuliuhek @y Friogganidseriérahatedals buit ilso
esire

n |
LR M T

}r:%t ?ﬁ{ rHe'u%Ed ﬁ%ﬁiér%a&en@éﬁfor&ixﬁ@pleplﬁgﬁm matzaIstardy or
eri a

for tablets,. coat t abl et.s I a
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I've er eof talc stearic acid or,|

salthenatwiaf st estivesrbisensesmorcages argehl%qVﬁrerea%S% e case of soft
geel%ﬁne c%{s %&agﬁ%@le trﬁﬁleﬁal@fdrfthe p‘ﬂisﬁ‘éhoﬂ af lwtivchs and syrups
S0

po s Rl Ina 0 tg table carrier
a&tfwexnﬂp]theatacpm 8, SRAsBETRpE ggreﬁéugaglap ghucosg, puitable
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Wé@mﬂmﬂso&umblmmﬂrlrmisﬂféﬁ@f §%Hﬂ§§011f€§ E%ﬁs T eggipple natural or

g\,aﬁg,gg ol 8%&9&&4@@%9@1& %%ol;*o'ﬂsVe” sugar and

ecarrler al’s for |nject|on

}%' t i on SU@%’; adjL%nt %Itge’éoﬁe R c%’hmd@i =6i6R BheSusublOby@-Sing agents,

oll's. Suitable carr| er
@Blheﬂjzaisstib@hmg@wm wmneSg%emﬂb%ﬁle&aﬁgﬁltse AR Fgroving
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|ag%ﬁ}faucg&ﬁy‘6? 2&5har rraceutl adj uvant's there comne

ithé @sIﬁ@:[tSpﬁsmﬁi bnﬁfert keatirg Agenty rae d epiipmgpnigent s, .. 15

sol ubilizers, stabilizing ulgents wetting agent

erReél &isdgeiof @xﬂgﬂﬂfﬁ(ﬁmdﬁ bisfpomuarpetoasten gen@@éreﬁ egeegq.pdaglts thereof

sweet en s..anpd fl rthB dth
S8 ottt kAR BRE bbe DR Dt and the

Qi RRS] coadatida e tb@pﬂﬂeat amcﬁmaﬂlﬂ mosdeefadsinrationendwill of
e e T 10 gﬁet @givhc%}aégefqhﬁ'eﬂnenﬂ fin Qﬁzﬁ?'aﬂtgﬁldr\éﬁéel P&Sexample in the

CREFE can vary within wide |inits
qﬁgﬁ@@ﬁ[&t ofitHeh@airhdmef Barkinsbe's tisease end of prrkinganigmdvith or

20 indiv ondption ,of %

e A 4§07 FafRRa 2 TP pS G o0 il Bhe iy Aout 160 me to
ok 80d RG] dtinskd @hto E:Sﬁkutﬁ&’rem Depemling oh tradastgaut bﬁrconvement to
case. For_exanp rovegpnt of the treatnent

mtdnmarsmrﬁh%ﬁmléf' ?aﬁlég%eevﬁﬁbd‘g%g%%?]kl nsonismw th or

wi t hout L-dopa a dai l dos of
e I@l@ﬁ@@pg}’chl gmeﬁ d(?.n ea% u?ﬁeziégerﬁg?wgnﬁgg&ﬂy contain
| MRt SORS 1 @batd 30 m@@ﬁaﬁdblljrgbmmt itheg a@sta@e 15 miggof a compound

convenient to 25 adm.i s . 3
-seﬂ/f\érraLladﬁ &8 an Gt n‘“l’fthvé%ﬁggﬁﬁ%am%g g‘}o %‘riglpar gt]i%h siological

cgb Qﬁ‘%@@ Wiitnkh bt @callpyeeptible sdotheesvifent | y cont ai n
abou g about 300 ng preferably about 50 ng to

a’%ﬁej lt?.xa]ﬁ?poles Whlcg folﬁ‘) wﬂ%&ﬂer fMlustrate the invention and contain detailed
information concerning the preparation of compounds of formula I and the used starting

materials.




of formula | or of an ester derivative thereof which
i s hydrol yzabl e under physiological conditions or of
wo dooRfdazspceutical |y acceptabl e salt thereof. BOI/EP04/014186
Exanpl es which follow w |l further illustrate the
i nvention and contain detail ed!”information concer ni ng
t he preparation of conpounds of fornula | and the used
L al materials. WO 2005/ 058228 PCT/ EP2004/ 014186
-17- Experinental Materials and Methods Sol vents for
extractions and chromat ography were of technical grade
angdens shdivisthiodked prior to usage. Reactions were
performed using solvents of p.a. grade purchased from
5 Fluka or J. T Baker or solvents of conparab)e ..
Sulrbits Yor ebHEHdme tnd bipdmoftograply wers ofifeshnicalggaderang yere distilled
sodi um_benzophenone ket yl : . I Bed from
BEB 1S LRED R g PA R ey i pel e Sl SR R pulfed from
5 Fheets JChBukd onbbivents 0conRradsqualitn FFVHGHabggrotige) was distilled

ﬁ#ﬂgg‘éﬁ%lrbi& E@%ﬁ%ﬂ%ﬁ%ﬁé?@?ﬁ%ﬁ%ﬁ&% 02 60, 40-63

h t.r.t. t ) ith S0,
SFterdsrabipo bR SR YA e Bupigpensn so
WA ) Slobo MiseibrenNageMesiag UNHight (25en) foy de@otiep- 18 (250
X 4 mm 54m  100A) columm, using a linear gradient of

%G ichr Jri2 R0 e ply Basldér Eied(usimigilnior90a6@140c53 meshept r-troom
-2>55%in 20 mn, a flow.of [ oin,
10 GvHCRERE) B 3 PRSI g 10 Ffroe”';ls%\dfg’fi o8B s
f d Merck Li Ch RP-
D byicB R warpertsTsg o 3 VAgh L athers 105 Rl a0 (T, S
E@@é@%&ﬁm& &%%T & Anesd ofd Bt 0f CHOCRLin/H,W withando TFA (trifluoro acetic

tection at 254 nm Melting points were determ ned .
Qidicd), BLcHH% 500 apparfitvost amdl /anie, andc @Y rdegectign at 254 nm.
Infrared spectra were recorded on a PerKkin-El mer

FifveSHRNC twaspérfsrmelvR sienk EChrosrbP 8P1BAER50E 28 mom, 7pm)

recorded, at .r.t. on. Varian-MNgEc ciele N0 mL / mi
15 xolnp YSinge %31%@%@%@(2@ PLE il 86 T e’lg%{)y a0 ml. / min

MB dSe v \deteRti®d att 452 dogbort ori um fur O gani sche Chem e
at ETH Zurich using lonSpec Utim (MALD, wth

Zl\élﬁﬁg?ﬁﬂftwﬁﬂé QRZeintnedairth Bilchi-510 apparatus and are uncorrected.
2,4,6-tri hy-droxyacet ophenone / diamoniumcitrate 2:1

a9 FABL sp¥dtrARete YeoTRIARIID: PérEh) Flmpebi0p ofiespecs ome .
El enental anal yses were performed by the M krol abor_ o
RO e AL 0T dnd W E)rirereQegadidsa e, cOGrrias-MerBmi A ar BEwer AMX-

20 500 instruments.

Mass Spectra were recorded by the MS service of the Labortorinm fur Organische
Chemie at ETH Ziirich using JonSpec Ultima (MALDI, with 2,5-dihydroxybenzoic acid or
2,4,6-trihy-droxyacetophenone / diammonium citrate 2:1 as matrix) and VG-TRIBID

(EI) spectrometers.

25  Elemental analyses were performed by the Mikrolabor of the Laboratorinm fiir
Organische Chemie at ETH Zirich.
General Procedures (GP)

General procedure 1 (GPI) for the synthesis of methyl 2,3-dihydroxybenzoate derivativgs
from the corresponding 2,3-dihydroxybenzoic acids




General Procedures (GP) CGeneral procedure | (GPl) for
the synthesis of nethyl 2,3-dihydroxybenzoate

woaedsdoégbgves fromthe correspondi ng PCT/EP2004/014186
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2, 3-di hydr oxybenzoi ¢ acids WD %gOSI 058228
PCT/ EP2004/ 014186 -18 To a soluiion of the

3- dj hydr - gi.c acid (1 e i, S .

&éﬂi%fgge(gg .y)dIWh 57 S:/?‘fl% &iee%ﬂ‘a”?‘ e T eact %n dded SOCL
T8 ¥4 v 2R ngdfmalhme i‘éalumﬂmmt' ﬂi(;elwag I‘thi:jn #éﬂgmd overnight. After
evapor ati o, of .t sol vent under reduce r ur .
R A R S e e R e
tl\l%\bﬁe ax\hlﬂ was_h%aﬁgrca&?ﬂ; skaered ‘s:@dé@_; édglm;iort, Heem %gmége@lhsoluﬁon

qQl uti.o e in ried over, . t .

Defore R B b ST 0 iR B P PG e ieh
Yaelaedicldid i siddatt B8 grayBhaylidh solid. General ,
procedure (GP2) for the protection of catechols as -

. bRk 6P For Gepestadtionr Feediidts R, diaflERhylidals

Protection as di phenyl net hyl ketal. Method A A

SisRRNsiRARE 211 TEPeq) PRSREDE 28 diphehylyethylketal.
2, 3-di’hydr oxybenzoate (1 eq.) into -

gid&mi%koﬂ is@@%?%ibﬂsfﬂﬁ:aﬁmésﬁfﬁd%g ?ethuﬂsz,xﬁihlyd%ﬁybmzohﬁ@(l eq.) in
or m n. er 0ol 1 0. , S . o
Serodpherdmstians (oS B bR SiTed s 4600t 40 Fiy AYBE coaling to 50°C,
(01RO Rhs A1daHtS ?%]&ﬁkéﬁﬁ?rgmﬁ)ggéﬁﬁj;g&d tht forwmtion of a

| ere washed W . o X | € u I-
ik T DES o Was e P SO MIE A0 ) S ied umder

k | hadoBiofnduspesshen selid.t he
gg?%%g%%&?%&%eﬁ%l 2, g- i hi/ldroxybenzozf\t e (1 eqg.) in

Ieod B'Izrts&?gﬁ'@l&{ Skhp beashaBdiba Retd 23-&liydroxsnzoate (1 eg.) in

.stirred a

60C.for 40 mn. Affer, copl i Et On _
Sl didlowdineadEesiens (-0re) HRESERE SIPHG B 4@@!!%’?& cooling,
\zﬁ[ %%a%&&dstgﬁﬂx{qﬁgc%% mhaEhe SRItHE belRtio v ea D withg&dated

evapor ate

under reduced pre%ilumrcg. The crude Th d
P solutinasdiedrdver MgSOstake R ase ?éﬁfyfwur@- € eruce
(,Si : : igle, hdhge RSO ed) to yield
I3t B lr S B RAE fah SeRm re
2th désiRd canpbnod ect ¢aderlegssolid.
4, 4' - di met hoxy- di phenyl met hyl ket al _, )
UG dierdbipretiioe Y BCRER) én@ﬂ@io(ﬂl'a‘ﬁ 4 4dimethauy-diphepytmethylketal.
chloride (8 eg.) were stirred at 60C for, 30 mn.,, ¢ 60°C
thErDishehoehpeogheranc(hs ef.drsd axaly chlade(§ eg-é ptrstivigd @
excess .oxal vl ' : ReRdt alyl
o RO P e Blpgla e yRb el o TR0 SCP0RE adﬁﬂ‘g Toih e
r ddaideomdrtha tarrspoiding dettyl 2 3clibydroxy-benzrats (& ea, Wagadged to the

100 fpgrrejarﬁlgrem' I:%rzet adek %e%rsaﬁtﬁﬁkiﬁg stired B faheC WasioadResidiCooling,

t 78" ure an e 'solution was washed with . .
SBAONcate ddddvaiGithe wiseris arixtuk insttho velrting Bias washed with saturate

NP et T e ERFBRE SR S prdi e e
hepedne vhas Bufi@ed Qsitg Anshivbxamatograpky Gllecazgl, hyxane / ERO 10:1 or hexane
/ BtQAc 20:1).

General procedure 3 (GP3) for the synthesis of catechol carboxylic acids from the
corresponding ester precursors

The biphasic mixture of a solution of the methyl catechol carboxylate (1 eq.) in 5mL
TET and a solution of LIOH-HL0 (3 eq.) in 5 mL H,0 was refluxed for 3 h. After cooling
to rt. the reaction mixture was acidified by addition of 4 mL 10% AcOH — solution and
poured into a separatory funnel containing 50 mL H2O and 50 mL BtOAc. The layers




General procedure 3 (GP3) for the synthesis of
catechol carboxylic acids fromthe 30 corresponding

WEsnsssprsecur sors The bi phasic mi xture of a s@CEFHPFAHN4H14186

the met hyl catechol carboxylate,{1 eq.) in 5 nL THE
and a solution of LiOHH20 (3 eq.) in 5 nL H20 was
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t agueous; | a s extracte i ' o
cPend Pt G B MR R P Sl G G gl it
WithHirgdtaih ttedmba) - cnyi- ha-Hrefmliexolret-agbdriliedcidver

MySO4 and evaporated in vacuo to yield the desired

c e Toa saspenkion bé s srambi22-dipBengrlsi-barzodiodele d-aprboxylic acid
T et R RERE P B G PR B ERRGABh ot clar
65&{1@%@ whi@r W sptieseyt 20 Inid- atl&lf‘nzﬁlﬁigwmgl egapbratiorbaditht balveaignder
Met hod, A. To suspensi pn 6- br - « 6 -
e e e
VoGt kia6en(adiemhed wa $0 addixg THRatidwoled to hes°CoTortiis shition &
of a clear . solution, Lch.was i.ryed.20.mn,. .
"ot (N sl BB L0RIIf S AU R USRI TR popiite nd e
r eduggg I%iﬁﬂ@}&gﬁweoluﬁbﬁ wWae ﬁr&i PO !afj -7 %@dﬁha&ﬁs&@i dletrophile was
over nj under vacuum e.ta residue,was .t
BB T DR 4P (RGO OTE L B P (pperature: The
t Q(i)(?m%?aﬂi g%rkgﬁrg\r&yﬁd {ht :&Miseks ithred anofient A r.t. XoBowed by
eq. s added dropwi se via a.syringe a e
 stifcrtion Wik RO solfianiea SeehOf piRiiOdS G o mi-The
alyr3fe fraBiBndReiepedlca] Bedd QRhMg8OYasd thadoleehticoaridrated in vacuo.
reaction m xture and_the st rL| g conh};]%ﬁ%yso n. at
| Gle caidgaradugt was mhréﬁe%wg% 5 a &f%nd t he
&g@ﬁ&ﬁe@?ﬁ@%@ﬁb% e aROfifleEordpdhndtas b ytllowifhotol colueldsstiplid.

[

acl lcation with 10% Ac sol ution and extracti on

Vil 56 o 1etioA O BLbrombE)- el L3 beagidial- derboxylic acid (1
pool ed, dried over SO and. the _sol vent evaeor atsﬁg |5 i, at
vagadn 8 nﬂr@yaﬁﬂaé&ﬁ%mm@eémeﬁ%&%ﬁ% ¢ VasHTe :

;:i]\rt/gﬁﬁ?% gg§1|@tﬁ®/—~7(88€| TdiQ8lutionhenan el S GhetiA6 Briperitane, 2.5 eq.) was

e conpound as a vyellowish_to colorle A
selddl dropwishod aByrniI%ge andibE gesulmegetiow solut?on was stirted 30 min. at

0Bk i ik w3 i oA GREEONN e stirri
aé?gd eﬁﬁégégg& ?lg‘fecﬁéﬂél ﬂ%LM%é ?%%lg:,tﬂ??h&f% eq.) vvadc, ihrmg .
addstiuelti® mieagtlpwhempseine Thasoling srepoged gpd the reaction

E I}aé R}‘]irtsr% le%ﬁ&' Al ’fcﬁﬁ;%ed%? aEiglﬁaﬁé\}{a With Qost Ad®HLIsotution and

ution’in peiltane, 5 eq.) was adde ) MeSO
dreafruitoe wittaE®) AR irigankh The hesandTacipgVSTe ppeifd, dried over MgSO,
sol yt,i on,wa ' ; ' » nei@sd iigeg flash
elaggﬁ‘}feosﬁﬁfe éev\si\%é{a{ae?%g nggdgl ?%%&pg%%{oi%gﬁt vﬁ&)?t g?e. and t he
s tchfomatgeraplontsilica e, B@ans hELOAst/ ACORD)tte gpye thg dpsired qrapound asa
coo]lroiln% bﬁ%h was renoved and the reaction 25 was
stPYPFER *8hGther 2 h at r.t., followed by acidification

w e?zer%z %"a@g e 5 ?A—?ﬁb‘ 3 th%r}gnthesis of biaryl catechol carboxylic esters via Suzuki
reaction between methyl 6-bromo-2,2-diphenyl-1,3-benzodioxole-4-carboxylate and the
corresponding aryl boronic acid
To a solution of methyl 6-bromo-2,2-diphenyl-1,3-benzodioxole-4-carboxylate (1 eq.)

and PA(PPhs)4 {0.05 eq.) i1 10 mL toluene, a solution of the desired aryl boronic acid (4
eq.) in 1.5 mL BtOH and a solution of KoCO; (6 eq.)in 1 mL H,O were added. This




extraction with EtOAc (2 x 30 nL). The organic
fractions were pool ed, dried over MJSO4 and the

wo0tsnsst2s evapor at ed i n vacuo. The crude produBCTAEEZ04/014186

10

15

20

25

50

purified using flash chromat Qg{jgphy (silica gel,
hexane / EtOAc / AcOH) to give the desired conpound as

B R e T L P

824k and HeAcTleamsdnat laperrvasetablydd twice with saturated NaCl solution, dried
6- br 2, 2-di l.- 1, 3- ' - 4- 1 usine flash
S PR A SRR o RSB SRR peing fo

QhromRdtbyphy (silica gel, hexane/EtOAc 20:1 — 5:1) to yield the desired compound as a
6- br ono- 2 2Y di phenyl - 1, 3- benzodi oxol e-4-car boxyl ate (1
sgloplessgalid-pd( PPh3) 4 (0.05 eq.) in 10 nL tol uene,

a
oD G o GO HReBYO RACT ey Rl v
RO paeESTIREGSA. — Thidki MEBy12pRREH8228 PCT/ EP2004/ 014186

-20 "'m xture was refluxed 2 h- 4 h. After cooling to
o ta- sofufiidn B Xlediy® s Wasmidal, b idipHeafd] bokuraiioxold-Oharbangate (1 eq.) in

R Aot Sl o8y WS B o 0.

¥ Yre éﬁﬁﬁd Ghd fg xﬁﬁcﬁﬁ@(ﬁéﬂ%@é fd‘rqr}lt. Agter E3HLN itf lt. tilsd ﬂ&@cltion mixture
S chromat ograpny (sitlica gel, xan C 1-*
syas filtergd pives| (plitds whirber s L a&@“aﬂﬁégé@? Bt ﬁ%g‘%e- The

%? 1bth e dAEEIREE PradtloRS GEM Bnbenli @) in ietuotth 2. RDEIBARBI Toahis yellowish
0 raryl catechol carboxylic esters via
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aqsyeffiited &0 1. Aftsr cooling et ey PPRRCA SO iQRFdpetween O and -
éﬁté%x@ L nagal ogéﬁégﬁgcgfoﬁh%&%ﬁh%ﬁceqﬁ% KO8, afarared MACL solution,
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et §ita Rl BRI SR Rt BR0RR iy Tilics
fHeRgid IR CBeriesearas pidditedeiiredwanpound as a cdlorles splid.
To this yellow sh solution Pd(PPh3)4 (0.05 eq.), 1.2
RSeneRl ﬁ}d&@dﬂ@?i@?ﬂ) faF ittt euplig of catedhobearbaxic acids and 9-

BT R 406 B en s SR L5 e PRSP g 1514

AL AloloRkin0g at@nd - t., the mixture was partitioned
Eyé{?weéﬁ Hz%gand Et OAc and the organic fraction was

oD Ofuo e g&!&g@ﬁ%@g@ggtf@qmq m CRIHQEDCHCL (1-
f'ore being dried over Ol and” ‘evapor at ed under 4
r(ﬁﬂﬂﬁhﬂwaﬁiasgwpgl)ﬂmthykanbo@mpiedxydmchﬁasieb (%5 hiep and N-hydroxy-

Lfi | fl I b L G@er additi
e
@0((5@&@E,é&%ﬁ)@eﬂ(ﬁ)—B&mﬁnepﬂo’peﬂ.—eﬁm}-Z;éﬂﬁmthy@agb)gﬁgﬁ@o['ﬁ,é-

( 7.% ]gf}fg%@w%}%ﬂ—g%i%%%ﬁn@(0.9feq99 { 8&51 Qhd %%E\P@?%nt?o.ﬁs mrnol)

| {stidany ¢k GRLEAR) arfothérB) b, 3hanthae@ntipn Wagpyided into a separatory funnel

c%ngngﬁg%&ﬂ&hgga q_ilzg SIIJJ he pgxg’éesd' {vg]e s I;Ldrg’t}agl The aqueous phase was
extracted with CH,Cl, {3 x 15 mL), then the combined organic fractions were washed
with saturated aqueous NaCl solution, dried over MgSOy, and evaporated under reduced

pressure. The crude product was purified by flash chromatography on silica gel {CH,Cl

> CH,Clp/MeOH = 20:1) to yield the desired compound as a colorless foam.




oxol -4-yl}-9H purin-6-am ne To a solution of the
catechol carboxylic acid (1 eq.) in 5 nL CH2C12,

woERGHES228 ( 1- (di net hyl - ami nopr opyI ) - 3- et hyl caPEDEPI0GH/ i 186
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20

25

hydrochloride) (1.5 eq.) and hydroxy 25 succi ni m de
(1.3 eqg.) were added and the s ution was stirred 2 h

Sl febrediip) o Briyobednotimmespetecalss Py pragionef e

tdeytopeichydrhé dizofldedylkefl froteding groups

di -oxol -4-yl}-9H purin-6-amne (0.7 eq. -1 eq.) and
EftaNbroected pirecufotasrtrente)]l wittd miliafg meaire oﬁTth aediH;0 (L:1) at rt.

ggb%[?g{’{ﬁlﬁh? the the al ult hgnﬁl\(\-%&g %'%%%ﬁgo%%%ms

pladisefveddn 6 8k Wﬁb end pﬂiﬂiﬂedaqu%anepqxbﬁeé—lﬁb@ C%matography The

AR Vore e SrER i Rt S IR as o Rty

NaGH. sol ution, dried over MgSO4, and evapor at ed under
reduced pressure. The crude product was purified by

}L@%}ﬁyron&t ography on silica gel (CH2012

C12/ esire

w%g%&ﬁ»%@eﬁé%&%%‘%@%m Hirael 55"

R By B IRREb RS2 fIBSp-2-ehylt-63- 41l Hﬂﬁ?ﬁﬁnﬁm‘ﬁar get

rml ecul‘'es ]|y deprot ecti onP of str?] S%ZP e a%{j@ (6~

oA a.swm@ﬁy “resval L3 digrde g g 3@%&% (6-amino-

ﬁ-ﬂ%ﬁ&tﬁ bkl dRo-Bibr 33 1ra Alostb1e4-f]-pkbp 2-enyl}-
}g% ;% ﬁ %Ec}rr 20- gE) ' '}he reaigt]lpoﬁﬁ 7

re vvas then Iyophl lized. The crude product was 5

redl ssolved in 3 nL DMSO and purified using

ve HPLC chronmat ography. The product

er e su%zequently | yophilized to.yield the.

f & oun wa fluffy solid. Exanple 1
3-[.( 4R 6R 6aR) - 5- (6- am no- 9H puri n-9-yl)-3

d| hydr oxyt etr?ﬁydrofuran 2-yl ] prop-2-enyl}-2,3-di hydro
Xy- benzam de a)

' Dty li471 agkdol, 1 eq.), EDG-HCI
%Eﬂﬂgﬂé&?,ﬂ% 3 tg{&%&%ﬁa&h%&&&&&&% @4 loi ol, 1 eq.)

9(HL3ﬁ urg, .70 myiapl, 2, Szeth Nﬁwﬁwﬁﬂm@m}e (65 g 0708 gl L2 ed-), 9-
SR RS SO

ot 465 B g0 St rig B} PG 2P TBNG. Y LSS

nwgtdlawareree%)tgdag%rﬁ%%rtgwsucc' nimde (65 ng, 0.565

Yield: 189 mg (67 %). Colorless foam. Mp.: 105°C. [ot]p™: -14.3 (e=1.0, MeOH). IR (KBr):
3424713 3175m; 2987w; 1651s; 1532s; 145553 1373mm; 1246s; 10825 867m; 748m. "H-NMR
(300 MHz, CDCls): 1.37 (5, 3 H, CHa.ex0); 1.62 (5, 3 H, CHs.endo )5 4.05 (1, 2 H, H-C(7"),
H-C(77)); 4.69 (m, 1 H, H-C(4)); 495 (dds T = 6.5,3.7, 1 H, H-C(3")); 5.46 (dd, ] = 6.5,
2.2, 1H, H-C(2")); 5.61 (bs, 2 H, NH,); 5.86 (m, 2 H, H-C(5'), H-C(6M));6.08 (d,J=22,1
H, H-G(1°)); 6.95 (£ J = 8.1, 1 H, Haxom, cat.); 7.02 (dd, T = 8.1, 1.2, L H, Hurom,car 3 7.14 (6]
= 5.6, 1 H, NHCO); 7.35-7.39 (171, 6 H, Herom, getat), 7.48-7.53 (11, 4 H, Harom, Retat); 7.58
(dd, = 8.7, 1.2, Harom car); 7.84 (s, 1 H, H-C(8)); 8.20 (5, 1 F, H-C(2)). PC-NMR (75
MHz, CDCls): 25.5; 27.2; 40.7; 84.0; 84.5; 87.1; 90.2; 111.8; 114.6; 115.5; 118.1; 120.1;
122.0; 122.4; 126.3; 128.2; 128.3; 129.5; 130.6; 138.8; 139.6; 144.5; 147.0; 149.3; 153.0;




{(3aR 4R, 6R, 6aR) - 6-[ (E) - 3- am noprop-1-enyl]-2, 2-di neth
yl perhydrofuro[ 3, 4-d][1,3]di-

woases/osé22gl } - 9H purin-6-anmi ne (150 ng, 0.451 nROT/ER2084/0)4186
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and Et3N (0.1 ni, 0.68 mol) were react ed accordi ng
to GP7. 20 Yield: 189 ng (67 % . Col orl ess foam

s o FERNE st bty gzgéléf SR (U R HBEb2461, found

1%46442.1082s; 8671n; 748m 1H- NVR (300 MHz, CDC13)
1.37 (s, 3 H, CH3exo) 1.62 (s, 3 H, CH3endo) 4.

(b)er 2(3%3 HBERAR)6R, 6alR) G (B-) ninoddIBprrin-S4y ), ﬁw‘jﬂ@(dm}wetrahﬁfdm-
5. 46 J =
é’ﬁ?m?[zﬁn%@é(é‘hﬁm% %8%%@ 2 H, NH2) 5. 86

-(n&HZH HC(5'), HC6)); 6.08 (d, J =22 125H,

ot) ) 6.95 (t, J =8.1,1 H Harom cat.); 7.02
( i = 8. 1 1.2,1 H, Hazom cat): 7.14 (t, J = 5.6,
1 -

O) ; -7.39 (in, 6 H Hamm Ketal),
7. 4807753 (éﬂ 4 H Harom KW: 7.58 (dd, j = 8.7,1.2,
Hazomg.'sgat J% | H HC8)); 8.20 (s, | H,
H C(2) ) 1N|\k (75 M—|Z CDC13): 25.5; 27.2; 40.7,

84.0; 84l »:;l287.1; 90.2; 111.8; 114.6; 115.5; 118.1;
120. 1; T2 0; 122. 4, 126 3; 128.2; 128.3; 129.5;

2%%: 8’:5%%? eculrlﬁﬁ émgoﬁli?i Ea kb Was &féa’éed;mt% g.g .16F. offOmixture of
(Mg;c} gge(ﬁ@a at (}ETQZI' @Géoltﬂf JTRE eviporated E&é@@e&@:@d
Eb%e, B33, R4 ALiduRivas dissolved in 5% NI-L;OH in H,O and extracted with CHCls
B }é{ﬂ%ﬁ&? é@yi{a}g@cﬁg 66R§eg?al§ )then e gpcjarra{]ce under Reléluce%l preéém)e and
fweﬁébogaﬁéh]xﬁﬂaoﬂ (?(ﬁi‘ ¥ 2L 8. ’ﬁiéﬂrﬁl&@px@&ﬁcﬂmﬁl&ﬁksﬂhred &8 ﬁﬂ DMF
OH .5 cted pr cur sp egé‘éll (g iless
vers] puiceng LG ormaRgIP R} B e THgOBFO LA T
angigH20 (5:2) at OC for 60 mn. The solvents were
evapor ated under reduced pressure, then the residue

110‘%5@?% Q(?E%g' 0 5%4\":"{%) B, HRQ AT TR ARBEHI3 484tk 55 1641s;
. The aqueous phasﬁi—i%i’g g 1,50):
eValdarldten; wwm@ma@an 128 4080 6 Qe}j;%?a tide)2
"k nOQUELCBY; 4.37 (m; 1 EL H-C(3));
gggmb vé%I é&%@ﬁ@?’ Lleil%l}@ﬁ%? % M@% ,S’fé;:cid 511, H-
chﬁ@(daf g iy HE(3/ )k FE2tHE ft"i%tzlﬁ Q(é & I=
PNl 888 (1, FAAS B, Hoom car)s 692 (dd, F=7.9, 1.1, 1 H, Husom, Gt )3 7.31 (dds ] =
7.9, 1 H, Harom cec); 8-23 (5, 1 H, H-C(8)); 8.49 (s, 1 H, H-C(2)); 8.97 (5] = 54, 1 F, H-
NEHCO); 12.64 (bs, 1H, OH). PC-NMR (125 MHz, (CDs),S0): 40.1; 73.15 73.9; 84.3; 87.8;
115.0; 117.2; 118.0; 118.9; 119.1; 129.2; 129.6; 141.3; 146.2; 148.9; 149.0; 149.6; 155.2;
169.5, HR-MS (MALDI) calcd. for ClgHlesos ([M+H]+} 4291522, found 429.1513.

Example 2
Preparation of N1-{(B)-3-[(3aR,4R,6R,6aR)-5- (6-amino-9H-purin-9-yl)-3,4-

dihydroxytetrah}rdrofuran-Z—yl]prop—z—enyl}~S—bromo-z,3~dih§rdroxy—benzanﬁde
a) Methyl 6-bromo-2,2-diphenyl-1,3-benzodioxole-4-carboxylate

/0 o
o §)
Br

e




Yield: 60 ng (74% . M.:134C (dec.). ta, aualyt: 10.9
mn. IR (KBr): 3424 br, s; 16413; 1604s; 1460w,

wolbdediagkg40w, 1278m 1129w, 1050w. ' H- NI\/R (500 MHECT/EP2004/014186
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(CD3)2S0): 15 3.95 (m 2 H, H-g( HC(7")): 4. 11
(t, J= 4.8, 1 H HC4')); 4.37 ('|n 1 H HO3));

i T e 2 i B8 () B it

%ﬁﬂoﬁdd;ph& liebhahe (5.7 HEll, @IBS oCad.31 mbn 2 £ elfl) aclerding to GP2,

QgQ é Hai om cat . ), 7.31 (dd, j = 7.9, 1 H
HAffat ). 8.23 (s, 1 H, HO(8)). 849 (s,1 H,

Ak o) e lens pov ety s - Libe i TR 075 B0 7185

84ED); 185758 352017888 10045110432, 1011@94% Bswmsoliﬂrm (300 MHz,

mcé) 35 S5 ROV KR35 Lo et i 7859 P AR BB Ferom, )
(i $\ét|7l]59Xm, %1219111? 22+, HOUNd, 42% 3008 (75 B ODEL): 52.4; 112.6; 113.7;

eparatio
M15{65 B)% 131?% @dﬂG@Rl%?F@ 8aRk oG 14ADsigo dH Gt FR-MSMALDD:
» dited. for CyyHyBrOy ([M+H]"): 411 0231 found 411 0220.
|hydrox?tetrahydrofuran 2-yl ]prop -enyl }-5-brono-2, 3
B BN, 2RBPRA-U8-betRo dbxdeiD¥rboxylic acid
6- br ono- 2, 2- dlphenyl 1, 3- benzodloxole 4- car boxyl ate Sr
VE%&OO /058228 PCT/ EP2004/ 014186 -23 Met hyl
3 hydr oxybenzoate (3 g, 12.87 mmol, | eq.)

th dichlorodi phenyl met hane (3.7 ni,

4.5 mmol, 1.5 eq.) according to GP2, Method
Ay ey Y (76 9% . Colorless powder. M. :146-148C.
IR (KBr): ODw, 2950w, 1718S 5 (CO; 1467s; 1355s;

1238s:; 12043 10433 1013s; 944m 867nm 780s.' H NVR ..
(300 3.94 (s, 3. H . CH3): 7.14 (d, J

Me@yllé hronmrz PE%RYI‘)I 3 é’e@gglf’xﬁlf %F%bwéfl <q(s§$d|ﬁ16 mmol, 1 eq.)

)H@@r@ a P

Ket aI ) 13@ @ﬁﬂﬁng% gl\ﬁ/ll—ﬁizilmO(I%Ddc_!i Sg& Z@%tfgaoé&? QHG >
15.6,119.1: 125.0: 126.2: 128. 39.0

11@91«11437%3c%%>ppalomlsss<sgh§mm 215“’&?%&68 50506%?1%?1%31@&# 2558m;

Qé&%&@%@)zz%% D25kl 1469%2@'35@% 13@%01,2'3@53 i@bzs, 1045s; 1023s; 94973

58t 7 BBI098s. &5’1 NM%{ 300 MHz, 5]3(:1'3)0 )5%96(61 7= C? Yy Hm cat); 7.40-
.&5%%511? rgno- égf% -4 em{}n éfﬁﬂoagg éQdHOX,Qk& 413@&&10@% MHz,

S Seimian: Uoda1 15 bane s Ghiahs aciag h s auaitss 8.3 1675,

\ﬁ}g@ lgfis (lglg%?rir? élg% ﬁ’i C%Pilﬁirbgggﬁﬂ! 1‘)%97“(1&}75 f%%ﬁ@)z‘m B78. Anal,

1@@@@01@@8@3:@@6&160 4258 301 frapd: c @Oz‘ﬁhﬁ i@ozs 1045s:
1023s; 949m 858m 784m 698s. 1H NVR (300 Mz,

(rn, %)é %Z—ng%ﬂerﬁg:baeﬁzéﬁ% moxmr@éﬂ(ﬂﬁ%@hc)aacy {ﬁ-QGaR HAESR,6aR)-6-
Herorino AET- Pumﬁejrﬂ L tﬁ)ﬂ@ﬂtmd(fq—éum&dﬂl 3]dioxol-4-yI]-prop-2-

enyl}-amide

Bl‘

NHZ
D HN




CDC13): 112.7; 112.8; 116.4; 119.5; 125.4; 126. 3;
128.4; 129.5; 138.9; 148.3; 149.3; 167.9. HR M5

WO Q0aloBs2ps cal cd. for C20H, 4BrO4 ([ MkH|t): 397PQUFEB2004/014186
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found 397.0078. Anal. 20 calcd 4for C20H13Br™4: C
60 47, H3 30; found C 60.40, H*3.35. c)

B2 B aiany) ahensobl. ALAh oAl ed TR ALY o, 1.4

(eg @EDG@%@HI@&AMg”@ 955’117):1:1&, 21 @g mw&&cﬁlsﬁ@ﬂ)&dﬁ@e f7arng, 3.654
3] di oxol - 0 enyl }-am de Br 0O NH2
NI &\Fq O-{@PapAR, @?X,é égﬁﬁ—msop 1-enyl]-2,

Eﬁg&% %ﬁ}‘ﬁﬁw #3) di-oxol-4-y1}-9H-purin-6-amine (120 mg, 0.361
6- Bro % he ]% ]3 %%Ozody%)xol eumcarbox(l cg
ool (1290 a@éEt mwé468 nymal) v Ieactebererding G,
0.755 mmol, 2.1 eq.), N hydroxy-succinimde (76 ng,

iéi sm% 65 F?%%%cﬁ&le)ss foam. Mp: 116°C. IR (KBr) 3424711, 3170 br, w; 2985w;

1)4{9) é} -am nopr oda ﬂ
hi}‘?‘lpelrsﬁiﬂm 55,651 m,1§]731[/,112§355, 1207s; 1156w, 082s; 1016m, 867w;
788% srné‘ 1M H"II\JIHZ Loy A4, 331@% I@Q:Hpﬂgéiiﬂ %) (mnpi CHs-endo)s

were r

awow.zr@ e O G4 50, habe b DA £8B( a0y 3,36, 1 1,

(ST 1550 L AR, oo s
)@@8%1’—1@% He@w»,m%wsggnlﬂm@@ 7IGdd T=20,1

)3)] 7 ( . 75052 —é( o Ker); 772
sty 324145’2'% m“ﬁ-jq‘?l 8?’7 9,?‘

{dH = Emcm Flom, 495 8705 1 B-HCH));3.28 (s, 1 By @@@ (75

g&g&z %;pg?%%? % 94 azgrsg )%43158%%38 96'3 1"1*&% Ell»@z 118 28ﬂ16(5n119 55

J202; 825.0; 196.3+128(41 129.8; 1BO0S51F&.3; 1&&1514@ 1; 149:; 1m51 7, 154.7;

Aéiiammn cale 4f0;%8§3‘(23ﬁ@? EM&@ 1f‘Efad7”fou§d 711.1555.

Ket Al c)alcd7fo?2335Hs§BrI\1]5®5 2 69.04, HH4. 3Rl a1 deun, C 59. 0@,7H (54, N 11.62.
©8.20 (s, | H HC2).13C NI\/R(75 MHz,

1 H HCB8));
SRES "Hg%éﬁéiffés)ég(ff’géé‘% BR300 5.

Jcﬁﬁy&akgﬁt@hﬁﬁrﬂﬁﬁad—@%dﬁzr&ﬁ—a byl 44btomd28-dihgdroxp-benzamide
151.7;1 162.0. HR-MS (MALDI): calcd. for
C35Hg2Br N6G6 ([ M+H| +): 711.1567, found 711. 1553,

Anal | cglcd. for C35H31BrN6G6: C 59.08, H 4.39, N
11. ound C 59.06, H 4.54, N 11.62. d)
N [(SaR 4R, 6R, 6aR) - 5- (6-am no-9H purin-9-yl)-3
, 4 HN

di hydr ox l\g?trsdh !dr}faran 2-yl ] prop-2-enyl }-5-brono-2,3
- di hydr 6xyE hen aml

3
CH OH

The protected precusor (50 mg, 0.07 mmol) was deprotected according to GP8.

Yield: 18 mg (529%). Colorless solid. tg, anatyt: 13.4 min. Mp.: 123°C {(dec.). IR (KBr): 3396
br, i 1699s; 1637 1467w; 1426w; 1325w31203s; 113515 1050w, H-NMR (500 MHz,
CD;0D): 4.03 (1m, 2 H, H-C(7°), H-C(77)); 4.23 (£, J = 5.0, 1 H, H-C(4)); 4.52 (m 1 H,
H-C(3")); 472 (1, J = 4.8, 1 H, H-C(2")); 5.92-5.94 (m, 2 H, H-C(5); H-C(¢)); 6.06 (4, ]
= 4.8, H-C(1")); 7.05 {d, J=2.3, 1 H, Harom, car); 743 (d, J = 2.3, 1 H, H-Curom, cat); 8.27
(s, 1 H, H-C(8)); 8.39 (s, 1 H, H-C(2)). *C-NMR (125 MHz, CD3;0D): 41.6; 75.2; 75.6;
86.1: 90.6; 111.2; 118.2; 120.7; 121.3; 122.3; 130.3; 130.9; 143.4; 147.8; 148.8; 149.6; 150.2;




OHOH Br I OINNH2 HN ~ NN-O08(NNA 32"t 20 OH

CH The protected precusor (50 ng, 0.07 mol) was
woepressest ed according to GP8. Yield: 18 ng (BEPHEP2004/014186

Colorless solid. tR, alyt.: 13,4 mn. M.: 123C

(dec.). IR (KBr): 3396 1In, m “1699s;1637m 1467w,

1 v, ; ) ' S e
R i e O T S
55Q,062A, HC(4')); 4.52 (m1 H 25 HC(3)); 4.72 (t,
J=4.8, 1 H HCZ2)); 5.92-5.94(m 2 H HC5);
‘)% 6.06 (d, J =4.8 HC1)); 7.05 (d, J=
, Hazom Cat .); 743(d J=2.3, 1 H H Carom
CRitep)ratiBn DTN 1(ISE)- 3~[¢3aRH£C3155@R) B(@8m{0-9H-ghrin-9-y)-3.4-

; 8@%@%@%&% A iSop o0 P raitha by dagy bybamide

cranb42-Biphkad- B3-bé:ddickble-2calBoxZa05/ 058228
PCT/ EP 04/ 014186 -2? 153.5; 169.9. HR-MS (MALDI):

cal ed. 57or C19H208r N606 ([ MtH] +): 507.0628, found
507.06 \pl e 3 Preparation of
AR, 4R, 6R, 6aR) - 5- (6-am no-9H purin-9-yl)-3

aghydr of ur an- 2-yl ] prop- 2-enyl }-5-cyano- 2, 3
-dlhydroxy hermzam de a) Met hyl
6- cyano- 2, 2- di phenyl - 1, 3- benzodi oxol e- 4- car boxyl ate O

o ofian St P Lot 3o SO ol B togPlsckstehpaate (00 ms,

( BODmitgel, 1 aq pﬁ atihse of 18 ftlI)banBer& amihst mt. @ MF, BJ@(WJ:_:.,)4 (225 mg,

ne Pd(,PPh3 (2
0 SEREERS G & Mooy DICREIZLG, 1205 81410010015 m, 156
'1%1&11 OB ed) waslbldes and tHefreadtion |m%c&r8w$gsﬁémm 1a0tiakeamight. Then.,
the reactiqn mxture stirred a overnl
TR ACACoOn PTG ARG L HPERIE O I REGE HOAc end O and
%@%ﬁ@écﬁfsﬁhﬁs}éﬁﬁﬁ bxieQiddadh BED A Oaiﬁﬂ) HHe caftbinddganic phases
aqueous, phase_was _extract ed W t I\I]Et u&onxd:%gd g\;_el'MgSO.; nd

TReeoeshad g Bedaibrn spimbelaqueons

15 evaporated under reduced pressure. Flash chromatography on silica gel (hexane / EtOAc

=20:1 — 9:1) afforded the desired compound as a colorless solid.

Yield: 530 mg (76%). Mp.: 141°C. IR (KBr): 3051w; 2951w; 2228m (CN); 17135 (CO);
1470s; 1375#1; 1264s; 12255; 1045s; 917#1; 786s. "H-NMR (300 MHz, CDCl;): 3.97 (s, 3 H,
CHs); 7.20 {d, J = 1.9, 1 H, Harom, cas.); 7.39-7.43 (1, 6 H, Harom, Retal)3 7.55-7.58 (1, 4H, - -

20 Harom, ketat); 7.82 (4 J = 1.9, 1H, Hyom, cat). - "C-NMR (75 MHz, CDCls): 52.67; 104.8;
113.4; 113.9; 118.0; 120.4; 126.2; 128.4; 129.2; 129.7; 138.4; 148.9; 151.5; 163.1. HR-MS
(MALDI): caled. for CzoH;sNO, (IM+H]™): 358.1079, found 358.1071.

b) 6~Cyano—2,2—dipheﬁyl— 1,3-benzodioxole-4-carboxylic acid

-
s

25 To a solution of methyl 6-cyano-2,2~diphenyl-1,3-benzodioxole-4-carboxylate (60 mg,
0.168 mmol, 1 eq.) in a mixture of 3 mL MeOH and 0.5 mL CH;Cl, a solution of




were washed with H20O then saturated aqueous NaCl
solution, dried over MgSO4, and 15 evaporated under

wonredesexts pressure. Fl ash chromat ography on si PCTEFE4/014186
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(hexane I EtOAc = 20:1 -* 9:1), afforded the desired
conpound as a colorless solid. “Yield: 530 ng (76%.

#1651 B S0k 95050 9T SN e

TéBs oty MivRed BDB atiz, thE@DEIBHed @it TOYSAcCH iy H,CHB) extracted with

E%c%%c((gi% IITL?;%@ ébl:}llf_)la gn}ﬁamf pﬁase%a«?egﬁ;v %g(&%tg's?&ra?é%ﬁqueous

(MpCldelutiof, dfiedbveridghn caid)thd 80z pbrabdzandeDElB)ed pressure to

52 04, 0: 120.4: 126.2:
ﬁ%‘?iﬁ %.‘gmrﬁ!@%“’*ffdsfé@ﬁ’&l%“fﬂégg 151.5: 163.1. HR- NG

(MALDI): calcd. for C22HL6NO4 ([ M+H +): 358. 1079,
ﬂﬁelddssaﬁg(ml Mp) 221°C. IR (KBr): 2925m, 2229m, 1696s; 1449s; 1267s; 1213s;

AU IBrE s e o e WP G Bl 725 @ 7=

8- Y afhd 2 H); PGy, 6 H, 3LRGRZOGV 68 Ohe 441, ERLQQXY); ABR (4, T= 1.7, 1

8o B g bR o 5 8L o B3, 1265

RCILFEPAG 458 24168(60; 152.6; 157 CHIRZKAS (RAATIDI): &ldd. foral; H; N0,

TPgbrlDsPoTberd R @iORE  T° "Thon aci di 1100w i

10% AcOH in H20 and extracted with EtOAc (3 x 20 nL).
Th %~@@ﬂ@¢-ﬂﬁdd@h&@5ﬂ¢%n£ﬁ@§ﬁomﬂé@-¢aﬂﬁbgﬂc Vicidh {S-d{34RAREER,6aR)-6-

LBraens SEkyaPoTRT -t SRR Gt (o S6gt pT-prop-2-

tehg gesgeed conpound as a col orI ess solid. Yield: 53
z 92% . :Np.: 221eC. IR (KBr): .2925m. 2229m 1696s;
67s 1213s; 1048s; 949m 922m 756m 694s;
17w. "H NWMR (300 MHz, CDC13): 7.25 (d, j =
Ialarem cat.); 7.41 (in, 6 H Hamm Ketal);
H, Haremy, xetal); 7.87 (d, | = 1.7, 1

(75 MHz, CDCL3): 105.0; 112.6;
|7')1,26. 1; 128.5; 10 129.6; 129.8;
1771671, HR.MB (MALDI): calcd. for
C21H14N04 ( 2y): 344.0923, found 344.0910. c)
6- Cyano- 2, 2- dbg enyl - benzo[ 1, 3] di oxol e-4-car boxylic
acid {3-[(3aR'4R, 6R, 6aR) 6-

(6-am no- 9H purj n-9-vyl -22dlnethyl-tetrahydrofuroi '
64C}tﬂnof3.e2“31]116£@$(bi1>34b6§l??d19¥% 4-zarhowyhiq acighi0angiQ-33 el 1.5 eq.),

EDC-HCI (73 mg, 0.38 mmol, 2.5 eq.), 9-{(3aR,4R,6R,6aR)-6-[(E)-3-aminoprop-1-enyl]-
2,2-dimethylperhydrofuro[3,4-d] [1,3]di-oxol-4-yl}-9H-purin-6-amine (50 mg, 0.15
mmol, 1 eq.) and Et;N (0.05 mL, 0.34 mmol) were reacted according to GF7.

14495
641m

Yield: 67 mg (68%). Colorless foam. Mp.: 125°C. IR (KBr): 3428s; 3171w; 2986w; 2227w;
1635s; 1597n1; 1528m1; 1466s; 1374 126253 1208s; 1082m1; 10177 867w; 762w; 69901
641w. 'H-NMR. (300 MHz, CDCls): 1.38 (s, 3 H, CHa.cx0); 162 (5, 3 H, CHa.cnao); 4.05
(m, 2 H, H-C(7°), H-C(7”)); 4.70 (in, 1 H, B-C(4")); 4.96 (dd; J = 6.3, 3.9, 1}, H-C(3));
5.46 (dd, J=6.3,2.0, 1 H, H-C(2")); 5.79 (bs, 2 H, NH,); 5.83 (1, 2 H, H-C(5"), H-C(6));
6.08 (d, J=2.0, 1 H, H-C(1’)); 7.00 (¢ J=5.7, L H, NHCO); 7.22 (4, = 1.7, 1 H, Harom,
cat.); 7-38-7.49 (1, 10 H; Harom, retet); 7.86 (s, 1 H, H-C(8)); 7.9 (d, ] = 1.7, Hacom, cat.)3
8.19 (s, 1 H, H-C(2)). ®C-NMR (75 MHz, CDCls): 25.5; 27.3; 41.0; 84.1; 84.5; 87.2; 90.3;
105.9; 113.7; 114.7; 116.1; 118.0; 120.2; 120.7; 126.3; 128.6; 128.8; 129.1; 130.1; 130.2;




HNN, I ONJZzt 32° O/OISj\
6- Cyano- 2, 2- di phenyl - 1, 3- benzodi oxol e- 4- car boxylic

WOsh688 ny, 0.23 mmol, 1.5 eq.), EDCHCL( 73 PEH/ERI@E14186

10

15

20

mmol, 2.5 eq.), -27 -
9- {(SaR 4R, 6R, 6aR)-6-[ (E) - 3- am noprop-1-enyl ] -
%3726 q§ﬁ%t{1¢/ﬂ§?£§1ad1f4@fzuﬁ9i 3,1450] 161.2. HR-MS (MAJ(;)D? calcd. for

I - oxol - 4- purin-6-amne (50 my, O.
63955132 71:)6&{]1\4)'5‘}5 6 @ﬂ%@’@@ﬁ?@M@ 34 nmol ) were
reacted according to GP7. 20 Yield: 67 ng (68%.
(59 )n 934283 M}%EHZ& etrahydro-
%L@&kﬁﬁ?é@%ﬁﬂmﬁ%%@@ 97m i@ 1374mjﬁ}Et y
nglhzop&enfﬁs@nfanpeaﬁﬁhﬁ%wbe% mige 690m 641w
"H- NVR (300 MHz, CDC13): 1.38 (s, 3 H, CH3 ,e): 1.62

(s, &8 H CH3-endo); 4.05 (in, 2 H HC7), HC7"));
4. 79 (oR, | H HC(4')); 4.96 (dd; J=6.3,3.9, 1 H
H ))s 5.46 (dd, J=6.3, 2.0, 1 H HC2)); 579
'Bs, NH2) 283 (in, 2 H HC5), HC6')); 25
6. 08 () NQ-~ H HC(1')); 7.00 (t, J=5.7, 1 H,
NECO) ; of's32 ,@ézl? 1 H ‘Harem Cat.); 7.38-7.49
(m 10 Hg mKetal) 7.86 (s, I H HC8)); 7.99
(d, j = 134, tlarem cat.); 8.19 (s, 1 H HC(2)).
13C—NI\/R( , CDA3): 25.5; 27.3; 41.0; 84.1; 84.5;
8 90.3; 105.

113 7:114.7: 116, 1:.118.0;: 12

T¢ p};otg | greguser é%_[ %Zji 9}?1@6 epr ifg%teiadcﬁﬁmé to GPS.

2005/ 058228 PCT/ EP2004/ 014186 -27 137.6; 140.0;

14efd: 30 rﬁgl 81205). §49, 2:0.01 %0 IRYKBrP 33%lkr2s; 2R/ QALY 14773w;
Gasba 0T R T'? 50 M AR (SRR Cp OB Kbs (4,7=37, 2
CE?L@)?? 43&@7@%& 245&(;3: am, DGE, FHQUD); 159y 143, 4-Hi Hiy@pOX 4.73 (6:F -

tetrahydro

Fit Bl L B G Gt B B CORMBL SV A (6 BrA B B s

2’ 17?&', Cﬁ_Hl ANCH, o, @ 27 701, NN 1G85 0 HE ool M) 28.23 021 H, 31-C(8));
§.33 (s, 1 H, H-C(2)). *C-NMR (75 MHz, (CD3OD + 2 drops of DMSO-de): 41.7; 75.2;
75 45 85.9; 90.2; 102.6; 117.3; 119.8; 120.5; 121.1; 124.2; 130.5; 130.6; 143.6; 146.3; 148.45
149.9; 154.6; 169.3 (1 peak missing). HR-MS (MALDI): caled. for CzpHz20N70s
(IM+H]™): 454.1475, found 454.1466.

xample 4
Preparation of N1-{(E)-3-[(3aR,4R,6R ,6aR)-5-(6-amino-9H-purin-9-yl)-3,4~

dihydroxytetrahydrofuran-2-yl]prop-2-enyl}-5-(2,2 2-trifluoro-acetyl)-2,3- dlhydroxy-
benzamide
a) 2,2-Diphenyl-6-(triftuoroacetyl)-1 3—benzodloxole—4~carboxyhc acid

HO.__.O
O
O /[E
g
CFa O
6-Bromo-2,2-diphenyl-1,3-benzodioxole-4-carboxylic acid (200 mg, 0.503 mmol, 1 eq.),

1i0Me (40 mg, 1 mmol, 2 eq.) and ethyl trifluoroacetate (0.6 mL, 5.03 mrnol, 10 eg.) as
the electrophile were reacted according to GP4, Method A. The crude product was




The protected precusor (70 ng, 0.11 mmol) was
deprotected according to GP8. Yield: 20 ng (42% . tp,
WO-20051058229. 0 min. IR (KBr): 3396 br, s; 2233w, PAWBBHN4/014186
1639s; 1477w, 1441w, 1303m 1%@55; 1137m 1050w.

"H NWVR (500 MHz, CD3QOD): 4.06 (d, J= 3.7, 2 H,

Zﬁg%@% gl;sing'g%h@_rgqlaégéﬁhgsgac)a)ggalf‘g?xfge I{bA]clA%ﬁw 203) tp give the

Iﬂiﬂe}deﬁ@ahgldaséy@léw@msoﬁdH HC(5), HO6)); 6.04 (d,
6, 1 H HQC1)): 7.17 (d J=1.8,1 H, Hamm

@%‘2 §59)HZg @ @31\’{1’ fﬁﬁ%%R@&%?%fg%%mg SR yfsrh: hsas; 12545

(1@%013{5,2044810;31@1%1 9}3\7&3@9@15:)1, 8024n; 7607 5OR; TH-TBVIR(3@EMDz,

s S0 A S, S BB L0 105 10

H, SRR @))s 65 (VB I NAHDL), c. & AGHME (75 mﬁ-mgﬁlﬂﬁ 112.4;116.5
o, 2"5228?5’. 19195124, 806 HOPAY; 42685, 1488: 1 ABLEA 51677 1781 (g7
N 35{2()E‘)9F~NI{/IR:{aE§?. NRIA RIGER) <78:70 65)aFiRA MM AUDT)ncedy For- 3

&@eﬁs@w DAEFR Ry 400 70P alonnd 13 ¢8dpAnalerpled: foy Gt IpFdst £65.77,
10 IH3.ugfenatetspls) ; B33l hydr oxy- benzam de 20 a)
2,2-Diphenyl -6-(trifluoroacetyl)-1, 3- benzodi oxol e-4-ca

ylic aci O/ OCF . . .
b s Re g e a i ottom frefel ) hemgelh Aldionols fsmhorplicasidy -
Q@Qﬁ ARER, &@Q@(@%ﬁm Qﬂ%ﬁn-9 l}l%é'@xypﬁatrahy&mﬁ;m [3,4-
nd eth trlf roacetate(OG 5.03 mmol ,
éﬁl %gxolféh ramidGer e react ed accordl ng to
GP4, Met hod A The crude pr oduct was WO 2005/ 058228

~PCT/FER2904/-014186. -28 purified using flash, .. .
chrongt ography (silica gel, hexane/Et OAc/ AcOH 77: 20: 3)
tog' the title corrpound as a yell owi sh solid.
YieRd:T 79 ng (38%% M.: 187C. IR (KBr): 2925m 2555m
{6525, T6g5m A %; 1254s; 1213s; 1131s; 1048m
11 987’ 94 2802m 760s; 699s.' H-NWVR (300 MHz, 5
CDC13y: ;44 (m 6 H HaromKetal); 7.59-7.62

(in, 4 H Faramxetal): 7.74 (d, J=1.2, 1 H, Hazrom
cat); 8.35 (M1 H Hacom cat). 13C NVR (75 MHz,
CDC13):111.7;112.4; 116.5 (q, J= 289); 121.0; 124.0;

15 ©28, si’artlﬂxg &051 2 lﬁp&nyﬂﬁQ&&luoiﬁﬁe’@l) H,Q-&»eﬁzodl&élé%carboxylic: acid
167. 7; dl 3
(250 722 0(6@)% mrpda R@q@@@@ﬂd é%ﬁ 1@5, & %rm@@lz hi&s-éd% ydroxy-

b dad b R0 A9 o Sond I Hna KRR GERL ) Remminoprop-
B-epg@l]-2,2-dimethyl- perhydrofuro [3,4-d] [1,3] di-oxol-4-y1}- 9H—pur1n—6-am1ne (120

mg, 0.361 mmol, 0.6 eq.) provided the title compound as a colorless foam.

20 Yield: 174 mg (66%). Mp.: 108-110°C. IR (KBr): 3426m; 3199m; 2986w; 2227w; 1644s;
1599m; 1534m; 1476m1; 1442m; 1378w; 1253s; 1207s; 1151715 1082n 1017w; 866w; 761w
699m; 642w, "H-NMR (300 MHz, CDCly): 1.38 (s, 3 H, CHs.ex); 1.62 (8, 3 H, CHa-endo)
4.07 (m, 2 H, H-C(7), H-C(77)); 4.68 (m, 1 H, H-C(47)); 4.97 (dd; ] = 6.3, 3.6, 1 H, H-
C(3")); 5.47 (dd, J = 6.3,2.1, 1 H, H-C(2')); 5.85 (11, 4 H, H-C(5"), H-C(6”), NH;); 6.08

25 {d,J=2.1,1H,H-C(1")); 7.03 (t, J= 5.7, 1 H, NHCO); 7.38-7.45 (111, 6 H, Farom, Kerl);
7.47-7.52 (1, 4 H, Haom, ketal); 7-69 (] = 1.7, 1 H, Herom, car.)3 7.86 (s, 1 H, H-C(8)); 8.21
(s, 1 H, H-C(2)); 843 (4, ] = 1.7, Hatom cat.)- “C-NMR (75 MHz, CDCl3): 25.5; 27.3; 41.1;
84.1; 84.5; 87.1; 90.2; 111.5; 114.7; 115.5; 116.6 (g, J = 281); 120.1; 120.9; 124.8; 126.3;




b)
2,2-Di phenyl -6-(2, 2, 2-trof l uoro-acetyl)-benzo[ 1, 3] di ox

woabes/esszaar boxylic acid {3- [ (3aR 4R 6R, 6aR) - BCT/EP2004/014186

(6-am no-9H purin-9-yl)-2,2-di net hyl -tetrahydro-faro
[34 d] [1, 3]dioxol-4-yl]-prop<Z-enyl}-ande .. .

d%% 42861288 1308 r@/ %'%;170143’\5 sl 1 8 295094573, fss'\&Nm 6;
2.78-50@hEapb 55- {R-NMR (332 04Kt GIDYL:):,-31.be (2 GdR QWO BHAEDE picaled. for

03 EDCHC1( 175
l%n“gi,)fxﬁé ?%qm]lv”&_ﬁ 72%2%8% %‘lﬁf}%%”lsﬁgc.) ni m de ((90
ng, 0.784 mml, 1.3 eq.) and
@) NIBER)4R (%R, &EMQRI S@ﬂﬁnﬂm%iagﬁﬁﬂ-a- 1) 3,4-dihydroxytetrahydro-

]ﬁiragi/ MBS et £ diHydrorg-beprasmide

0.6 eq.) provided the title conpound as a
coI orOHess foam 20 Yield: 174 nmg (66% . M.:108-110C.

§1 3426m 3199m 2986w 2227w, 16443; 1599m -
76m 14421n; 1378w, 1253s; 1207s; 1151m 1082ni ;
, HBGOW, (8 N 6991n; 642w. 'H NWVR (300 Mz,
CDC13): 1(38 6<§ 3/;H CH3- exo) 1.62 (s, 3 H,
CHsendB);, NCm 2 H HCQT7), H-C(7)) 4.68 (m
| H HC(4 497(dd J=6.3, 3.6, 1 H H C3));
5.47 (dd, 9‘*063 2.1,1 H HCZ2)); 585 (in,- 4 H,
H C(5'), HC(6 NH2); 6.08 25 (d, J=2. 1, 1 H,
GRS, Istaryipg fr@8 t%lt: pratectsd pmcursorl\ﬂal@@)mg ,70.387 mmsl)(game; the desired

(.47-7.52 4 H Ha Ket al
BRI A, Lo 8 e )
); 8.21 (s, 1 H HC2)); 8.43 (d, J =1.7,

,_‘.

‘. Had rngéﬁti%) tﬁza@twﬂ ey BrCBEI0Fy; 53 269%; 16205 3545w; 1439w;

10

15

20

o ](2984’"}12%1534258@%5% 2 glﬁi'fgg@g%%% %15%405 @4 J=

2005/10H3 A8 ) PETLEPY0023 (1] /% 86, 1 IRII-1A8) R 4.50481, 6 H, H-C(3")); 4.72

168 Diong Biordd D4 R g i B P eod (R E s, 1 B, BC))

95.,85(s, IEFHNDIR) 282 (M H, ERGA ) 824 (RF=(463,.1 HFEIMS, c.e); 838 (5, 1
ML OB el @1;15 M (D268 6, M &) 86,1098 52082 11925

N19.5( 120-8-1p4 .34k J4R6R, 166 R) 138:%; 63 Ay 1H6-19 HLHRrI4A-6915013; 131.0;

o DN BB RLENGA R s (ALY ciled, for CuFoBaNGO5 (YT ):

505 .y, doxandoerszans.de OH OH O\ ONH2

Example 5
Preparation of N1-{(E)-3-[(3aR,4R,6R,6aR)-5-(6-amino~9H-purin-9-y1)-3,4-

dihydroxytetrahydrofuran-2-yl]prop-2-enyl}-5-(pyridine-4-carbonyl)-2,3-dihydroxy-
benzamide
a) 6~-(Hydroxy-pyridin-4-yl-methyl}-2,2-diphenyl-1,3-benzodioxole-4-carboxylic acid

HO oO
HO/' o




CF3 HN Ns, \6" GG\NNJ2 4 32" OHOHGPB, starting
fromthe protected precursor (100 ng, 0.137 mmol) gave
WORhE/(38¥Bred product as a colorless solid. YPET/BP204§014186
nm (56%. tR .,ly.t:11.1 min._4R (KBr): 3370 In, s;
1699s, 1640s; 1545w, 1439w; 10 1326m 1283m 1202s;

é—'B‘}@ﬁm ﬁ%?pﬂenilfﬂwmﬁkd}{%&oﬂé@%ﬁ%hc@@%@)a 242 %n&ldl L eq. ),

Wﬂ,@%? mg, 544 I{lmo}b 2|.qq )H_né(pgn)i)ne %cqhal&@tyde 0. 45=8 @195 D% mmol, 2
&li_) ﬁ tﬁé aeét}ophie %fere( I‘Ehctgd E&coi"&% B @}Pé WZ&%@ A )The@:r@@e 7dr€duct was

pmlﬁdd &dmgt—Milmhlﬁatatt)graﬁl)Q 6111({:@1 Gel,ﬁ-lﬁlﬁMeDH-I% |8|a-|9(&&120) fo give the
t C(2)). 13C NVR (125 Mz, (CD3QD):
5 Hﬁ?émﬁ%‘% : ?é’.e]é?wécé? 90,5 116.4: 119.2: 15 119.3:
120.7: 124.4 (q, J= 286): 126.4;130. 2; 131. 1: 143. 1,
Yl 230148 (BWBVIR: BL10°C (%54, TR (KBED 3981 br, paatss; 1473m; 14105

B 100 5O ot iR ol SEYAL - XNER fa00 nrt,
mgmtsem (s,lH Hpeng); 6.11 (bs, 1 H, OH); 7.04 (s, 1H Harom, cat); 7-36 (&, J=
S L SR AR R BB L ET A YR L UL B,
10 fiDyslokyy etswamxmrfmowp@zr) 2CNMRr (OGP MHE(TIDh),50) 62:6; d0$2; 116.1;

RISy e e S EE R 6 Bhar o 10 25 15350808

HRONSI (8 AT Rty For @2&@0N05 OO Q6. 194V P0rN0 32658228
PCT/ EP2004/ 014186 -30

B g5 B BT Ttk Cr e gy e

nnDI, 2 eq.) and pyridine-4-carbal dehyde (0.48 ni,
57 B A 2. eg.) as the electrophitle were reacted

GP4, Method A. The crude productwas
usi ng flash chromat ography (silica gel,

92:8 --t 80:20) to give the 5 title

a yellow solid. Yield 350 ng (33%. M.
'13 217C (dec.). IR (KBr): 3381 br, s; 1565s; 1473m
1¥10s; 1257s 1205s; 1047s; 1026n1 948w, 806w, 777m

698m 642nz."' H NWVR (300 MHz,
15 To asolution of 6-(hydroxy-pyridin-4 ~yl-methyl)-2,2-diphenyl-1,3-benzodioxole-4-

carboxylic acid (128 mg, 0.324 mmol, 1 eq.) in a mixture of 10 ml acetone and 3 ml.

DMSO, IBX (273 mg, 0.973 mmol, 3 eq.) was added and the reaction mixture was stirred

3 h at 50°C. The mixture was partitioned between H;0 and EtOAc, and the organic layer

was washed with saturated NaCl solution before being dried over MgSO, and evaporated
20  under reduced pressure to yield the title compound as a yellowish solid.

Yield: 130 mg (95%). Mp.: 256-257°C. IR {KBr): 3447 br, w; 3062w; 2426w; 1709m3
- 16691 16241m; 1475n1; 1440s; 1408ws 1323w; 1270s; 1211s; 1048s; 1017713 910w; 801w
759m; 69871 642m. "EI-NMR (300 MHz, (CD;),80): 7.45-7.48 (117, 7 H, Harom, Gats Harom,
wetal); 7.54-7.58 (11, 6 H, Harom, Ketaly Harom, pyr.)s 7-73 (5, 1 H, Harom, car)s 8.77 {4, J= 4.5, 2
25 H, Hom, oyr.) ~C-NMR (75 MHz, (CDs),S0): 111.8; 112.95 118.9; 122.4; 125.8; 127.9;
128.6; 129.5; 129.8; 138.2; 144.2; 148.4; 149.8; 151.1; 163.9; 192.1. HR-MS (MALDI):
caled. for CogHigNOs ([M+2H]T): 425.1263, found 425.1254.




(CD3)2S0): 5.63 (s,1 H Hoe~.); 6.11(bs,1 H OH); 7.04

(s, 1 H Hazom cat); 7.36 (d, J= 5.7, 2 H Harem
WwWOPpey1s82840-7.42 (m 7 H, Harem Cato Harem KET/&B)004/614186

7.50-7.54 (m 4H, Hazom 10 Ketal); 8.46 (d, J= 5.7,

1 H Harem pF.). 13CGNWR (75 , (CD3)2SO): 62.6;

DI gre- (e axaibayl) peneol 338 6xdle 4iambolglic acid (3-

HIEB ARSAR, WRIGER )-6- (6ailrm1do %pu@@%bmﬂewqqahjf o-furo[ A
4 41 2.
ﬁ%’%ﬁﬁ%‘hé’ -rfﬁ’yr"l %ﬁg 21 car bonyl ) - 1, 3- benzodi oxol e-

4-carboxylic acid .. . _..,HOO / ._ O/ ON 15 To

Xy-pyridin-4-yl-methyl)-2,2-Bi phenyl -1, 3-benzo
4- carboxylic acid (128 ng, 0.324 mmol, 1 eq.)
e of 10 nL acetone and 3 nL DMSO, [BX (273
7 nnDI éq was added and the reaction
:[L' 3 h at 50C. The mixture was

én H20 and Et OAc, and the organic
ed with saturated Nad sol ution before
bei ng dried by®r MySO4 and evaporated 20 under reduced
pressure to yield the title conpound as a yel | ow sh

5 gﬁé‘flﬁ%@he\gY%%B s ng St )117%5?10%150%8 ﬁ' bIQR ﬁfld)(wo mg,
o CC
et A0 oo 2 g s o
0 $§03031d8D)3 eql), 45[{33143%61?615&57) HI(MMHC@&@P 1 fﬂﬁ} - ‘

e i eatly B el 8D e Jits el

"@? ‘ég) Bod )EtsNﬂ(@(I INN,FO 63 nddtlrwere CRBYeA 3Q)ardirgto &P7112. 9;
118 122.4; 125.8; 127.9; 128.6;129.5;129. 8; 138. 2;

o HARHHEE Gined 5 e B S B By gt 1506

f sl 42545 2595m)V¥B7200 516865 32088; mm@@mm&i% 70097 647w. "H-
DR 39005 G 3 5 Gl ) 5 oAb Syl 7 s 2 B P
[%ﬁgﬂig%% yg_acancaﬂd 1{13; H-C(4)); 4.93 (dd; ] = 6.3, 3.6, 1H H-C(3 )) 540 (dd, J
| =166h P&l i 5 2R %9 gm“’é?PHQE* PUH By bhofa g AR RYH-C(1));
15 [ 65.3](&1 ,@HONH% o (@,rp:p:sa EHY NHGO); 089N .45L(m,® 1) HQd\k21); 7.51-
7 55 (m, 6 H, H Cooms, Ketﬂ, Hm opiay); 7.65 (d, = 1.8, 1 H, Herom, cat )3 7.92 (5, 1, H-
C(8)); 8.03 {4, T = 1.8, Haam, cat); 829 (5, 1 H, H-C(2)); 8.79 (dd, J = 4.5, 1.8, 2 H, Harom,
yeiayl). PC-NMR (75 MHz, CDCls): 25.5; 27.2; 41.0; 84.2; 84.4; 87.2; 9045 111.8; 114.6;
114.7; 120.0; 120.4; 122.6; 126.3; 128.0; 128.6; 130.1; 130.3; 130.8; 137.9; 138.0; 140.2;
20 .144.3; 148.4; 148.9; 149.1; 150.3; 151.0; 154.4; 162.15 193.0. HR-MS {(MALDI): caled. for

CaHzeN,07 ([M+H]): 738.2676, found 738.2677.

d) N1-{(E)-3-[(3aR,4R,6R,6aR)-5-(6-amino-9H-purin-9-y1)-3,4-
djhydroxytetrahydrofutan-}yl]prop-Z-enyl}—5—(pyridine—é-ca_rbonyl)-Z,S—dihydmxy—

benzamide




3 2 5
2, 2-Di phenyl -6-(p) rridine-4-carbonyl)-1, 3-benzodi oxol e
xylic add (100 ng, 0.236 mml, 1 eqpr/Hebilcisise

wozé%s%%%ﬁgo 354 mol , 1.5 eq.), I\I-hydroxy-succi nimd (36

ny, O 307 mol, 1.3 eq.), - 32
(3aR 4R, 6R, 6aR) 6-[(E)-3-am nopr op- | -enyl]-2,2-
t hyl per hydrofuro [ 3, 4-d]
-oxol -4-yl }-9H purin-6-amne (72 ng, 0.215
nmol 0.9 eq.) and Et3N (0.1 nL, 0.68 nmol) were
according to GP7.. . . 10 Yield: 98 ng (62%.
COf orll,ghs foam Wp.:122-126C. IR (12ZBr): 3427m 1661s;
1596m & 2m 1435m 1374w, 1266s; 1208s; 1019w,

' 7700w, 647w. 1H NMWVR (300 MHz, CDC13):
7H30);1.62 (s, 3 H CH3-enao); 4. 07 (m
( ww++q7)) 4.72 (in, 1 H HC4)); 4.93
(dd J=6.3, 3.6,1 H HC3)); 540 (dd, J = 6.3,
2Gp8 slarﬁ'n W e Zhé totbotéBpfetrsdr (H0 hlth@S}(S}% midol) #forged the desired
% H H-C(l )); 15 6.55 (bs, 2 H,

NFI? ucf‘ﬁswe]é?m H, NHCO) : 7 39-7.45 (m 6 H,
Harom xetal ); 7. 51 7 55 (m 6 H H Carom xetd, Haom
Wﬂdﬂyﬂx in. BORY. th qua%g $0.9 n8n. IR (BBrHE365Pr, @anéyss, 698 1(4§2w, 1307m;

9
s (g0 liﬁm@ém% i i RNV OB MR R gy = 37,2
gwc@xf)l H- @@ﬁg M%s((?f;’:lw,,mm;l@o@),z@%ct PZ53; 1&11}13(:(3’)) 464 (1]

126,81 P 6(355 S0t o 156§ 03t 1T 1450 O

%5%7 gd,]l3131QH1Hgm?m)2@511&Ad% e,&@szﬂzmsa&wmgﬂ(d] 21,1H,

caammi%?u (@411%@@%62[2%“13% ﬁﬁ@ﬁzg?é M5B 16,21 Huom,

55 E’% } 5 MHz, CDsoD 41.7;75.1; 75.6; 85.9; 90.5; 116.7; 119.6; 120.7; 123.5;
ms 1479 1309 50, 5 87, 14§ Ry 5'?5594 2% P50k 7170.2;
e&xe& 3B 5.7, N OQ =BT Y): 53R1 73y foudHs64.1729.
carﬁ_g%()nyﬁ | hydr oxy25 benzamf de WO 2005/ 058228

PCT/ EP2004/ 014186 -32- 0 i | HOONHR OHHN NN
aBsdmple 6~ O N N'2 4' 30H OH ~
Preparation of N1-{(E)-3-[(3 aR 4R 6R,6aR)-5-(6-amino-9H-purin-9-yl)-3,4-

15 dihydroxytetrahydrohran—}yi]prop~2—eny1}-5-cyclohexanecarbonyl.—Z,S—djhydroxy-
benzamide
a) GvCYclohexanecarbony1~2,2—diphenyl-1,3—benzodioxole—4~carboxylic acid

ALK

§-Bromo-2,2-diphenyl-1,3-benzodioxole-4-carboxylic acid (1.26 g, 3.16 mmol, 1 eq.),
20 LiOMe (240 mg, 6.32 mmol, 2 eq.) and cyclohexanecarboxylic acid methoxy-methyl-
amide (650 mg, 3.8 mmol, 1.2 eq.) as the electrophile were reacted according to GP4,
Method A. The crude product was purified using flash chromatography (silica gel,
hexane/B20/AcOH 5:1:0.1) and subsequent recrystallization from CHyCl, / hexane to

give the title compound as a yellowish solid.




GP8, starting fromthe protected precursor (50 ny,
0.068 mmol ). afforded the desired product as a

Woyﬁbg,%gh solid. Yield: 18 ng (50%. tR az, ptyteridd4@914186
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mn. IR (KBr): 3385 br, s; 1678s; 1637s; 1432w, 1307m

5 1201s; 1132m 1051w, 835w 72®w 1H— NMR (500 I\/Hz

CD3CD): 3.94 (d, J= 3. C% I—I-C(7g4 13
(Yield) 23&nmg, (23%p, Mpy: @(?42)@ C LR@@Sr 3! 6w X933 38941 16935, 1628w;

t?‘%@g&?é@ i‘zcg? &125 ﬂloz%m ;3&0;111 '9'88#&%%1 >15)75w575§% 6@35 2I-NMR
7(38% MUz, CJBCE) 1,26-H53 Har o C(:Hatyalohaﬂ): 57216 (m&% Gl s 324

g?) 12H8HCII1;&?P T3 %54%&553{,) Ay s 5%917 &rhbnﬁ ?;%ng,g ) 7.70 (4, T

8—657, (08, Hodm, o )68.16 67, 2 1, 1i8hAbatn, 40. PPr DCls): 25.9;

(345 M b g ks g o, 4 1.

1268.% 2008, FIRASIS. (BLATIH) AnttB 0foB Co EBE04( [ MiS] ;4292602 fornd
% HR- M5 (MALDI): calcd. for C25H24N70O7 ([ MrHt):

5 ]167Q§ found 534.1729. Exanple 6 Preparation of

N -{(E)- 3[(3a R 4R, 6R, 6aR) - 5-(6-am no-9H-purin-9-yl) -
3bY6-Lyclohexanecarbonyl-2,2- dlphen}fl “benzo[1,3]dioxole-4-carboxylic acid {3-

1 5 A i

640y sl &bﬁeﬂa@?ﬂgﬁbpawnﬁ saznidé phenyl - |, 3- benzodi oxol e- 4-
carboxylic aci I / O
6- Br ago- 2, 2- di phenyl - 1, 3- benzodi oxol e- 4- car boxylic

26 g, 3.16 nnol 1 eq.), 20 LiOw (240 ng,
2 eq.) and cyclohexanecarboxylic acid
ethyl - am de (650 ng, 3.8 nmol, 1.2 eq.) as
[ e reacted according to GP4,

i65r oduct was purified using flash
béga gel, hexane/ Et2Q AcOH 5:1:0.1)
Crystallization from CH2C12 | hexane
te conpound as a yellowi sh solid. WO
2005/ 058228 PGN EP2004/ 014186 -33 Yield: 338 ny
(259 . M : 212-214C. IR (KBr): 3062w, 2932m 2854m

gggsﬁxpﬁgﬁ]%ﬂfg% A4 BRca D 3503 3 3205SANEENTI00N: 10200Y7 m, 046

5w, 752m 1H NVR (300 Mz,
CREJ) 1 3q. 2EDCERI(133 BgH. 69@Hﬁ10&,y1a‘b¢rg)cw hydipxy Zugciggide (70 mg,

st Eo BRI oy B s bl o5

A 16&113715611}@@0&170 [BQL- &]@1,3](&1@;;?114 ﬂl} Bﬁé‘lﬁﬁgﬂa&—amm@ﬁﬁo )ng, 0.391
Comadl 055500 and B o0 130T Sl s T pedidtgg GF7-

125.4; 126.3; 128.4; 129.6; 130.7; 138.8; 149.3;
1?&1&':;145 mg {50%). Colorless foam. Mp.: 120-122°C. IR (KBr): 3428 br, m; 293 1m;

2853w; 16675; 1636s; 1596m1; 1529m; 1473 143301 1376w; 1252s; 1209s; 1154w 1082m;
1049m1; 1018w; 867w; 777w; 699w. H-NMR (300 MHz, CDCl3): 1.24-1.52 (m, 9 H, CHs-
exor CHazcycloneyt); 1.62 (5, 3 Hy, CHs.endo); 1.70-1.86 (m, 4 H, CHa, cydohexyl)s 3.70 (7, 1 H,
CHCO); 4.07 (m, 2 H, H-C(7"), H-C(7°)); 4.70 {1, 1 H, H-C(4")); 4.96 (dd; J=6.5,3.9,1
H, H-C(3)); 5.45 (dd, T = 6.5, 2.1, 1 H, H-C(2)); 5.86 (m, 2 H, H-C(5), H-C(67)); 5.92
(Bs, 2 H, NH,); 6.09 (d, J=2.1, 1 H, H-G(1")); 7.11 (£, ] = 5.4, 1 i, NHCO); 7.36-7.41 (m,
6 H, Harom, Ketal); 7-48-7.52 (11, 4 H, H-Cerom, Rewts)3 765 (&, J = 1.5, 1 H, H-Carom, cat); 7.87
(s, 1 E, H-C(8)); 8.22 (5, 1 H, H-C(2)); 8.24 (4, ] = 1.5, H-Carom, cat)- "C-NMR (75 MHz,
CDCls): 25.4; 25.8; 26.0; 27.2; 29.6; 40.9; 45.3; 84.1; 84.4; 87.1; 90.2; 110.9; 114.4; 114.7;
119.7; 120.1; 124.6; 126.3; 128.4; 129.8; 130.4; 131.5; 138.13 138.2; 139.9; 148.0; 148.1;




168.8; 201.2. HR-M5 (MALDI): calcd. for C27H2505

([MH] +): 429.1702, found 429.1693. b)
wobBadSyeshexanecar bonyl - 2, 2- di phenyl - benzo[ 1, 33#@I/BRWIE014136

-carboxylic acid {3- 10

[ (3aR, 4R, 6R, 6aR) - 6- (6- am no- 9R3Firi n-9-yl ) - 2, 2- di met hy

l-tetrah - f 4- )

% SR ARLa YRS AR Bhans (YR et oy Corllp e

743 3193 \fo&d'NBl‘QlﬁlS?Ar%l cald. for CipHuNs0s: C 67.91, H 5.70, N 11.31 found C
hen - 6- cycl ohexanecar bonyl - 1, 3- benzodi oxol e- 4-

cégﬁge) ﬁ:\ Q)5(197 nmg, 0.46 mol, | eq.),

EDCHC1(133 ng, 0.69 mol, 1.5 eq.),
| I\&) mcsi{(g)cﬁﬁmm 6R16RJGQR) SXG ar@no 915pmﬁ9fpms,4l-dnhﬁdmmwahvdm-
5 e a-y'i IpEaing ap% grqyc{o e)@nafarg]onﬁ%r OQJ}IY 'E‘Qﬁ Henarfide

[1,3]di-oxol-4-yl}-9H purin-6-anm ne (130 ng, 0.391

: 0085 eq.) and Et3N (0.1 niL, 0.68 mmol) wer e
ff-according to GP7. Yield: 145 ng (50% .

s Mp.: 120-122C. IR (KBr): 3428 br, m
SO3W, 1667s 1636s; 1596m 1529m 1473m
76w, 11252 212095 1154w, 1082m 20 1049m
7 H-NI\/R(SOO MHz, CDCl 3):

s NélzB_ nmoo, CH2, oydohexyl);1.62 (s,
¥0-1.86 (m 4 H, CH2,cyaheryi); 3.70
2'4.07 (m 2 H HQT7), H-C(?)) 4.70
'%; 4.96 (dd; J= 6.5, 3.9, 1

(ﬁ%% Ilg.l_%@élg ﬂ}e pir‘q_tgg(t%f Pﬁecungofgﬁg() %Illgs ik ng @&M%fog%d %1(: desired

( od&cta%a%oﬂarﬁébssbh@(l )): 7.11 (t, J=5.4, 1 H NHCO;
3 =7.41..(m 25 6 H, Har.om Ktl) 7.48-7.52 (m 4 H,

Sieki) %ﬂ mg?ﬁ%b dr, a@}qﬁg pl_g-%g é%war g %g%ﬁﬁﬁﬁ%@zwth 0.1% TFA

10 §§% %mnﬂggx%tkg@ 2485 b?ast 2933%3?%66555 ig&%v 1430ws 1326m;

8m9$m, 82024; 1180:110490; 23714,3011@,5 724w4 mmsao MEiz §D;0D): 1.23-

15 %m %{3334 C}ﬁzgydgm&ﬁlgfsll 3§98 il # i ISR 1500 188 S 1L,

PCH, ERZ @43 0344 86 1.6,34L1AICO); 4.69(db] = ﬁ§4 Zé{ HEX75, H-C(77)); 425

2 D ' fror &[M’H]H H—c 2);
Efsf 35681 L Prg (ha- S T e A L S

15 G5.68 (l2 BHEBCHD), ENCIE) 8 6.08 ¢difa-= €7, B8, H7C (1) 57 @%(d IKI“ 2. 0 1H, H-

1%:“22 cat); 8.02 (d, ] = 2.0, VH, Haom, cat)s 823 (5, L H, H-C(8))3 8.34 (s, 1 H, H-C(2)).
I3C.NMR (125 MHz, CDsOD): 26.8; 27.1; 30.8; 41.7; 46.0; 75.1; 75.6; 86.0; 90.5; 116.4;
118.5; 120.7; 128.6; 130.5; 130.9; 142.8; 147.8; 149.7; 150.3; 154.7; 154.9; 170.7; 204.6.
HR-MS (MALDI): caled. for CosHs NO7 ([M+H]™): 539.2254, found 539.2244.

20 Example7
Preparation of N1-{(E)-3-[(3aR,4R,6R, 6aR)-5-(6-amino-9H-purin-9-y1)-3,4-

dihydroxytetrahydrofuran-2-y1] prop-2-enyl}-5-chloro-2,3-dihydroxy-benzamide
a) Methyl 5-chloro-2,3-dihydroxy-benzoate

0.0
&
cl OH




c)
Nl -{(E)-3-[(3aR 4R, 6R, 6aR)-5-(6-am no-9H purin-9-yl)-3

wo ohishydr oxyt et rahydro- 5 PCT/EP2004/014186
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furan-2-yl]prop-2-enyl }-5-cycl ohexanecar bonyl - 2, 3-di hy
droxy benzamide 0 HO O NH2 OHAN ~, NNr ' OBN INJ2

g 5% Bl Pesee) SQgh (550 mg,

OH OH GP8, starting fromthe protecte
RR SRR RN E AN SR
PL Qﬁﬁﬁ‘fﬁolaﬁecf‘) &@e%ic@e%@ac%&ldir@ to il d: 25 mg (59%. tR

anal "5 mn (Iinear gradi ent of CI—BCN in HO

wth 1%TFA 10 15-> 55% in 20 m n. éqﬁl?r %;7%
szelds,ESOzzgg{em%)z@gY pewndy: IR P 345353 6%@% 17005 16735 14715
11?4%5; @3161521%:% aééz%%s&@‘i%%m, %@%wssﬁ@wsmﬁm HENMRR (300 MHz,
c’ﬂacismﬁﬁe&;ﬁlfﬂ; @Hag 51735@5:(1rﬁ(1 nEAHPa 7. f@@ I y&&hé@ﬁm cat); 7.35 (d,
J_ Mﬂ%,ﬁ geﬂ) Eo 84@"? }%@Hb‘ésﬁ’ NMR??ﬁf?IHzt cpbid: §2.4 112.7;

. 7"
4119573 124.0; 134. 151455 % 1407 6H16@(74I—§I§ M&,(E@}z c:@t:& fgu%{ ())g( [M+HT

) J =47 1TH HJ2)); 15 5.96 (m
Fﬁ{ﬁ%?%&%‘“}zﬁﬁ&ﬁ 6 04 (d, J= 4.7, 1 H,

1')); 7.53 (d, J—20 1 H H Caro 8.02
(n) Méth;fl g-cblore-2:2- diphanyi-1 Gabengodigxole-4-ea Tboxfla (8));
. . I H HC2). 13CGNWR (125 M4z, CD3OD):

80. 8; 41.7; 46.0; 75.1; 75.6; 86.0; 90.5;
©120.7; 128.6; 130.5; 130.9; 142.8;
. 150. 3; 154.7; 154.9; 170.7; 204.6.

5 (% @ cal cd. for C26H31INGO7 ([ M+H] +):
539. 2254 geind 539. 2244. 20 Exanple 7 Preparation of
NI-{(E) 3-[(3aR 4R, 6R, 6aR)-5-(6-am no-9H purin-9-yl)-3
d h 315 ~chloro-2,3- d1h droxy-benzoate (330 mg, 1.63 mmol, 1eq)and
|

r oxyt et r ah of ur an- ZIN%%%%O?DI zzecf)n%ex}e reac%elgll accorduig to GPZ

5 mogrBo-z 3 dfflydroxy benzoate ~00OH d OHW
2005/ 058228 PCT/ EP2004/ 014186 -35

ﬁﬁ% g{o(fmé(mq%' Y et o még@c 3 SAC IR [Boy: Josins 20473 17105

- (COY); 1595w; 1468s; 1445m; 1360ms; 1277m; 12455, 1202s; 1166m; 1042m; 101451 905w;
866w; 806w 781m; 762m; 6961m. "H-NMR (300 MHz, CDCl3): 3.94 (s, 3 H, CHs); 7.00
(d,J=2.1, 1 H, Huom, cat); 7-38-7.40 (111, 6 H, Haxom, Ketal> Harom, cat.)3 7.56-7.59 (m, 4 H,
Harom, Retal)- BC-NMR (75 MHz, CDCls): 52.6; 111.1; 113.3; 119.4; 122.3; 126.3; 126.6;
128.6; 129.7; 139.4; 147.4; 149.3; 164.2. HR-MS (MALDI): caled, for CorH6ClO0:
([M+H]"): 367.0737, found 367.0731. Anal. caled. for Cy1H;sClOg C 68.77, H4.12,
found C 68.64, I 4.25.

¢) 6-Chloro-2,2-diphenyl-1,3-benzodioxole-4-carboxylic acid

et
%8

Methyl 6-chloro-2,2-diphenyl-1,3-benzodioxole-4-carboxylate {150 mg, 0.408 mmol, 1
eq.) and LiOH-H,0 (52 mg, 1.23 mmol, 3 eq.) were reacted according to GP3.




4.61 mmol, 3 eq.) were reacted according to GPI.
Yield: 250 ng (80% . G ay powder. IR (KBr): 3453s;

WO0308038228960m 1700s; 1673s; 1471s;; 1437s; 131BET/EPABR814186
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1202s;: 1152s; 1013m 932m 863m_ 788m 723m ' H NMR
(300 Mz, 5 CDCI3): 3.96 (s, ¥%, OCH3); 5.73 (bs, 1

gl 7 kit ot b SO B el st 26160

MAD4s XL 359918 248s; EBuf 140704 9350mw; 12844012824, 1038142006 1044m

1]f51761%’ﬁ} ?%9?3 95%9@%5'8@3799%)79 5 %”’9‘?%%5 %%%@MHZ CDCls): 7.05

Qd9ﬁ4= erQi 21,21,40, r&grww-i AB{REHERE] QX %Lts)- 445@45 gexy b at B, H.om ca);

. (73%?07@ (ml‘i%‘g |Ketﬂ)1§g$%\f§a?7 21\/[I:iIzd(|3D)é&i Sbflrlizlo 1t1969 122.6;

di26!¥; 0206k mb@nw9m3¢,@m%8(l4f@ 5“168$ ﬁﬁ-MHQMAIDI? 8Rd)for

were r ac geordin Met hod B. Yield: 310
feolis &Bﬂg}ﬁééé%ghf@m 3:0p%4.- 152C. I R (KBr):

3086w, 2947w 1719s 15 (CO); 1595w, 1468s; 1445m 1360m

1%7 Julﬁ&%@ﬂagﬁ%ﬁ 1%@8@ 1043 k0L dibo B Wicid §86(8aR 4R,6R,6aR)-6-
6m 781m 7

696m NVR (300

((§amminpy STepgyin-97y; -fgtréhrd{og;z%%l %@10}‘01‘4'3’1]"1?1?01?-2'
en}ﬁgm-ﬁ @ (m 6 H Harrm Ketab Harom cat.); 7.56-7.59

H ~ Hamm Ketal) 13CG-NWR (75 MHz, CDC13): 52.6;
111 1 13.3; 119.4; 122.3; 126.3; 126.6; 128.6;
129.7; 139. 4; 147. 4; . 149. 3;164. 2. HR-M5 (MALDI): cal cd.
for 16C104 20 ([ MtH *): 367.0737, found 367.0731.
for GajH15C104: C 68.77, H 4.12, found C

4 rﬁl’zl 1, 3- benzodi oxol e- 4- car boxyl i ¢
0 et hyl

|O@hen yl -1, 3- benzodi oxol e- 4- car boxyl ate
(150 ny, O. 48@( 1 25 eq.) and Li O+ H20 (52 nyg,
1.23 mol, 3 eq.) were reacted according to GP3. WO

OBy S22 el RO LD 35, Sl T ol 1),

ﬁ%‘%ﬁcﬁggg‘@ %%ﬁl}%ﬁd 1]%5 %ﬁ - %rox} %ggé&mﬁr%%%% 'mgsH2mmol, 1.3

02297 (RENR, 6 DERY: 6- AN 2:dDSpTOPEB- ml]&%mm@hﬁmﬁmmmo [3,4-d]

150a oy B etedun et B2 iz EELAR gt mL 0.8

amidBreeare raaated hecording to GP7.

Yield: 123 mg (73%). Colorless foam. Mp.: 111-113°C. IR (KBr):. 34243 3176m1; 29861113
1638s; 1595s; 1530my; 1462s; 1374m; 1329m; 1240s; 1208s; 1156w, 10835 1047113 101713
971w; 867w; 778w; 698m. "H-NMR (300 MHz, CDCls): 1.37 (s, 3 H, CHs.ex0)5 161 (5, 3
H, CHj endo); 4.04 (m, 2 H, H-C(7), H-C(77)); 4.69 (1, 1 H, H-C(4')); 494 (dd; = 6.3,
3.6, 1 H, H-C(3"); 5.44 (dd, J = 6.3, 2.1, 1 H, H-C(2")); 5.83 (m, 2 H, H-C(5"), H-C(6");

" 6.05 (bs, 2 H, NH.,); 6.08 (d, J = 2.1, 1 H, H-C(1")); 7.00 (d, J= 2.1, T H, Haromn, cac); 7.06

(t, = 5.7, 1 H, NHCO); 7.35-7.40 {1, 6 H, Harom, xetat); 7.44-7.50 (11, 4 F, H-C(6), Harom,
ceal)s 7,56 (d, T=2.1, 1H, Harom cat); 7.87 (s, 1 H, H-C(8)); 8.19 (5, 1 H, H-C(2)). PC-
NMR (75 MHz, CDCly): 25.6; 27.4; 41.0; 84.4; 84.7; 87.4; 90.5; 112.8; 115.0; 116.1; 119.8;
120.2; 122.3; 126.6; 127.6; 128.6; 128.8; 130.2; 130.8; 138.7; 140.4; 143.9; 148.3; 149.5;
152.2; 155.1; 162.5. HR-MS (MALDI): caled. for CasHaCINsOs (IMAH]): 667.2072,
found 667.2065.




5. 7.58-7.61 (in, 4 H Haromxetai).13C NWR (75 Mz,
CDC13): 112.3;114.1;119.9; 122.6; 126.5;126.6; 128.7;

Woké’(%m% 2089. 2; 148. 1, 149. 5;168. 5. HR-M5 (MALDI ) pceabmd4/014186
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for C20HL4CLO4 ([ M+H| +): 353.0581, found 353.0576. d)
6- Chl or 0- 2, 2- di phenyl - benzo[ 1, 37di oxol e- 4- car boxylic

?‘éhg]ﬁg%g &%ﬁﬁ%&ﬁg @6&_2’31&%9&1 -RyFint eyl -3y ditgdrourisfrahydro-

,f&rﬂi-zlyg'ﬁ%;dn Q%?llll %cmbﬂo_m%;%}o%%&&xﬁ&d@m de a | v,

6- Clgro 2, 2-di phenyl - 1, 3- benzodi oxol e- 4-car boxylic
aC| d (90 nmg, 0.255 mml, | eq.), EDCHC1(75 ng, O0.383
1. 5 eq ) N hydroxy succinim de (40 ng, 0.332
. aNHZ

- oxol
eq ) and m., 0.68 mmol) were reacted
accordi ng % 55P7 Y| eI d: 123 ng (73% . Col orl ess f oam

.. 111-11D C IR (KBr):. 3424m 3176177; 2986
1%%@3@@%@&1 the Bowfctakppeirs w74 Mg Q?,Q@mmqléaﬁgrded the desired
é%gﬁaaééémles%%}}&ﬂ 1047m 1017m 971w, 867w, 778w,

8m 1H NVR 300 VHz, CDC13) 1 37 (s, 3 H CH3 ~);
161§ CHSendo 4, g 2 H, H-C§7'),
Hickd733 ;g (213"@ tle,mm i3. HmmI@((l&By) %6@45,(18@05 e36pn 3542w; 1469w,
314@91#13'2*@%2‘6@? 1)1%5m510%6w(93'7‘2w domﬁ 7§5w2HlNMngo 0 MHz,

2093)2&95‘)3 9%("@81 T(IdH-QQ hHIC% k4. OQI(QCJ:( ¥4 é )1 H, Tdoc@ds 4335 (m; 1 H,

9-{(SaR4 R6R 6-[(E)-3-amnoprop-l-enyl]-2,2-dime
thyI perp%rof 4 dl 15 [1,3]

purln 6-am ne (85 ng, 0.255 mol, |

Fakshi @@gﬁ o, 1#'7‘}1#&1 g{ﬁgsé 74 F 5017, S - tékzl IJ?[‘"'(@@)LS 91(d, ]

H BLENCHRNS2 (ddeyd 3 1 1, }%m(c:dr,) 'Zlél de I 215 H HHzeng..) 8:12 (bs,

i s e sl By B 8ot A B,
a7.6%; (bga 18, OHL 3> @ NMRK 125 l\ﬂizecp,somm(m 73 02103.9; 8413,257 8; 115.7;
138 1181‘%&18’1 145 329 %2%9% 1&13@%%611%@588 i‘l?’l%glf;g 153.4; 168.3.
HIER-NGS (MALDI):caledl fod CdFhiCIER0HBENEED: 4GNHBR,#pund 463.1133.
667.2072, found 667.2065. WD 2005/ 058228

él E@2§)04/ 014186 -37 e)

=3-[ (3aR 4R, 6R, 6aR) - 5- (6- am no-9H purin-9-yl)-3
BPieghirhyioks oﬁMﬁf{fR)ah-)E@aﬁéR 6R 6aR) 5-(6-amino- 9H—pur1n— -y1)-3,4-
gighyﬂoxytgtr dlq&ll% %r& }prop n%'} %— (%dﬁmm- en}gﬁ(-)i 3b &ﬂ%&[&y
benzamide
a) Methyl 6-(4-fluoro-phenyl)-2,2-diphenyl-1,3-benzodioxole-4-carboxylate

'/o oo
P

Methyl 6-bromo-2,2-diphenyl-1,3-benzodioxole-4-carboxylate (100 mg, 0.243 mmol, 1
eq.), PA(PPhs): (15 mg, 0.012 mmol, 0.05 eq.), 4-fluorophenylboronic acid (135 mg,
0.972 mmol, 4 eq.) and KoCO; (202g, 1.46 mmol, § eq.) were reacted according to GP5.

Yield: 80 mg (78%). Colorless solid. Mp.: 125-127°C. IR (KBr): 3061 2950m; 17235
(CO); 1634w; 1603m; 1517m; 147253 1364m; 1257s; 1215s; 1053s; 947m; 833s; 78011 698s;




ci HOONH2 OHHN7 NN O03<NI Nz 4 V32 OO
GP8, starting fromthe protected precursor (70 ny,
woQod{ARgi¥gol ) afforded the desired 5 product aeT®P2004/014186
colorless solid. Yield: 35 ng (73%. tp,13.1 mn.IR
(KBr): 3396 br, s; 1700s; 1636 “1542w; 1469w 1429w

1326%&%(3@@%% 1@58% i¥eiRY ek t?vfyaﬁ 6(279 )z)H Horom, -
4 ] %(ﬁg)ﬁ ‘7’20%& I“* QO llHﬂﬁiamm g{)47)3)9,7 £ 65 4w Pﬂm%emg 7.45- 7 50 (m, 2 H,

2')
2H¢¢m ﬁﬁ@@) Y; 59rﬁtdd=62?)lH5Hga;n (el 7%(2&6 (g, 4 L, Hamm,Ketal) "Be MR
%MH%)CD@}s %2(20112111 112?511% 6"(|d JHa!z@m 1@@'4 12103; 4;15 édlzsz 128.3;

5 |12|gz p,a@,g)syo 1339235 1@4 1%8485 1@9@@2# 249 7@,216(1:@ 19§:NMR4(2§2 MHz,

"CDUT ;\'F@Q@ _(Lff ]]2- &8 izgSHR' v Z{N%DI;J%QF'I'[%A% .32 % W@M )
1412@ 1367, fqmdl_é%ﬂ@ﬁfi? 129.3: 129.4: 141.1: 147.6:

148.8: 148.9: 149.3: 153.4: 168.3. HR M5 (MALDI):

T T

NI-{(%)O 3- [(3aR 4R, 6R, 6aR) - 5- (6- am no- 9H- puri n-9-yl)-3
4-

--G\ dr of uran- 2-yl ] prop-2-enyl }-5-(4-fl uor
2,3-di hydroxy- benzam de a) Met hyl

yhenyl ) - 2, 2-di phenyl - 1, 3- benzodi oxol e- 4-ca
20 I\/Ethyl
6 br ono- 2, 2- dlphenyl 1, 3- benzodi oxol e- 4- car boxyl at e

' 243 ol
10 %&Yf%%%u@a}? SR uor%%ﬂgnyf%éggﬁ%:}%&%& te%go g
. 00.5982mmunhl 1, eqd) s DiOHRI,KPAGBg( 22y md, 34161 hwete, reﬁ:t@hacyordmg 1o
\é\@;% reacted accordi ng to GP5. Yield: 80 ng (78%.
;

| ess solid. Mp.: 125-127C. IR (KBr): 3061m
2950m 1723s 25 (CO; 1634w, 1603m 1517m 1472s; 1364m

1@51&3214]:%5&9%)1@5;&&1%&@1&&1 MB3385-27BUNR €RBY); 3082rms; 2625w; 16875

TR W e0tghgs o (g8e H ek 1355, 08T, HdMizonR0s5s; 10225

15 M3m: B18H; FTRAm; 756m; 699s; 641m. TH-NMR (300 MHz, CDCLY: 7.10 (] = 8.7,
2 H, Harom, p-E-phemyl); 7:26 (d; = 1.0, 1 H, Harom, Gat.)3 7.39-7.43 (11, 6 H, Hlacom, Kewa)s 7.46-
7.51 (1, 2 H, Harom, p-F-gheayl); 7-63-7.66 (1, 5 H, Hazom, Ketats Harom, cat.)» "C-NMR (75
MHz, CDCla): 111.7; 112,05 1157 (d, ] = 21.2); 118.9; 121.6; 126.3; 128.3; 128. 43 129.4;
134.3; 135.9 (d, J = 3.1); 139.3; 148.1; 149.0; 162.3 (d, J = 245.3); 169.0. “F-NMR (282

20 Mz, CDCls): -115.7 (i, J = 8.5, 5.4). HR-MS (MALDI): caled. for CyyHisFO:Na
([M-+Na]™): 435.1009, found 435.1000.

¢) 6-{4-Fluoro-phenyl)-2,2-dipheny}-benzo{1,3] dioxole-4-carboxylic acid {3-
[(3aRAR,6R,6aR)-6-(6-amino-9H-purin-9-yl)-2,2-dimethyl-tetrahydro-furo[3,4-
d][1,3]dioxol-4-y1]-prop-2-enyl}-amide




F-phenyl); 7.20 (d, J= 2.0, 1 H Harem Cat.);
7.39-7.42 (m 6 H HaromKetal); 7.45-7.50 (m 2 H,

wohaégieps F- phenyl ) ; 7.59 (d, 1=2.0, 1 H HarempcHaraohin14ise
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15

20

7.62-7.65 (m 4 H HammKetal) 13CGNWR (75 Mz,
CDC13): 52.2:111.1; 112.7; 11538 -(d, J= 21.2);118. 4:
121.1;.126.3; 128. 2 128. 3 5 129.2; 134.0; 136.0;

139. 4,1 147.4; 148.8; 162.2 (d, J= 244.7);

(IoF-NVR (282 MHz, CDOI3): -115.9 (tt, J= 9.6,
HR-NS (MALDI): calcd. for C27H19F04 ([ M +):
found 426. 1258. b)

Ubro en 2) - 2, 2- di phenyl - 1, 3- benzodi oxol e- 4-ca

G & c.d O~F to Met hyl
ue 2) 2, 2-di phenyl - 1, 3- benzodi oxol e- 4-ca
rbox ate* nmg, 0.586 mmol,1 eq.) and Li OHH20 (74
ng, 1.76 0 3 eq.) were reacted accor di ng to GP3.

Yield: 214 (89% . Colorless solid. M : 215-217C.
IR (KBr): 3032m 2625w, 1687s (GO); 1635w, 1604m
rsa@ﬁkuonmp'ﬁmyl)ﬂz Aiphehgbharbetzsiierola 248hoxylicaid (130 mg, 0.315

iﬁ\ﬁp @%’8%19@@3: %é%?’gmalgf ?&13 4&‘ hjf_?d?@(q;,?sug%r%sﬁhde (48 mg,

1 Y/ N -
Fd@@}@rﬁlmet Ee@;ﬁny {gsaR A126R 64R)- d(s) r%ez) éegﬁgllr%) bp 12 hlammz z

.((zﬁ;ﬂ%ly}ger T efiyold 4%]dﬁe°‘ﬂ§lr9}co% -8B ﬁ»ﬁ.ﬁgn%%pﬁg,@ry 1 mmol,

a'ﬂﬁrlﬁ%ﬂl é@?hﬂ) Oég%gn% d reacttiiieco &)GPﬂll 7;
112 115 = 21 118 9: 121 6 6. 3; 128. 3

128. 4 129. 4;  134. 5 148, 1:
WiddotsPeps @56(’/@) CQLerzgpgog)z Mpggz 1@@,&1 12)8%4256% Ww, 2987w;
Q@%ﬁis%n}l@ﬁm(ﬁ%sas, 457% 927401 345 R A5, § DBSARD5 2m; 1016w; B67w;
cal cd 7H I&,h l: %7435, 1009, found
zsggwm'g@z, GQ;S)m H NMR (300 z, CD 13 1.38 (5,3 H, CHs.ex0); 1.62 (5,3 T, CHj.
&ndé)%’ﬁ% o ?}P'H?@(M }%C%??)P@?f% PﬁnHOctélé )234 95 (ﬁid . T=6.6,3.6,1H,
E&-CGAIHS *@Fﬂdédr-r 6592 3 1)H2H2’3@| Dot %qmﬁ?eﬁiﬂéh‘:}@r}o f%@o’ ); 5.93 (s,
4 d -2 de enpl)s 7.12
T3 558598 Bl £E DT B 1 OG-8 P RN o e
I'GNI"" 5.6 II\HOQE—NZQ) 7242 (41:1 1. 8 1 H H- Ca.rom,Cat) 7. 37"7 41 (ms 6 H Harom Keﬁ:l):
7.47-7.56 (Tﬂ: 6 H: Harom, Ketaly Harum, p-P—phenyl): 777 (ds I - 1-8: Harom, Cat.): 7.87 (5> 1 H: H-
C(8)); 8.19 (5, 1 H, H-C(2)). PC-NMR (75 MHz, CDCls): 25.5; 27.3; 40.9; 84.1; 84.5;
87.1; 90.3; 110.6; 114.7; 115.3; 115.6 (4, J = 21.2); 118.8; 120.1; 121.0; 126.4; 128.2; 128.4;
128.5: 129.7; 130.7; 135.0; 136.1; 138.7; 139.9; 144.1; 147.8; 149.2; 152.0; 154.8; 162.3 (d, J
= 244.7); 163.1. YE-NMR (282 MHz, CDCl): -115.9 (#t, ] = 8.5, 5.4). HR-MS (MALDD):
caled. for CyHasFNgOgNa ([M+Na] " ): 749.2500, found 749.2501.

d) N1-{(E)-3-[(3aR,4R,6R,6aR)-5-(6-amino-9H-purin-9-yl)-3,4-
dihydroxytetrahydrofuran-2-yl]prop-2-enyl}-5-(4-fluoro-phenyl)-2,3-dikrydroxy-

benzamide




3 2 O O
6- (4- Fuuor o- phenyl ) - 2, 2- di phenyl - 1, 3- benzodi oxol e- 4-ca

worbexskizs acid (130 ng, 0.315 mol, 1 eq.), EPCHEP2009914186
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ng, 0.473 mmol, 1.5 eq.), N hygyoxy-succinimde (48
ng, 0.409 nmmol, 1.3 eq.),

§P§ (s?a%a‘x %F%gégfé)& Tig&gag]%o@(m@gob@gs LRty hiforied i desired

i:rbdﬁ}:tcﬂsaw}mlrles’s-sth 9H purin-6-anine (90 ny, 0.271
0.86 eq.) and Et3N (0.1 nL, 0.68 mmol) were

Led AcE0 dc' ng 1oy &, BJLQQBFQ; 16669 641m; 1542w; 1479w;
%Sgﬁ;viogzisgﬂ, la%gﬁmigéﬁéﬁ 7@5@93 2 £300 3425m @133%07 (rm,

$56R ST R30S Dty f‘p%ﬁ%fﬁﬁmttf% 1 BC(3);

1782, 1s481&&,,ﬂ0{@’)),5®6éh@ ¥ 3.2, 208, fgirﬁ:(szv R-Clg 605 2ld, =481

Efg(é(?é ) ﬁ#t ]j,@ g a;%cp%}h ,Q 740 ?a’i’g(:d?@ 14, HCurm, cat)s 751
#0220, L HA B0, da@lég’ﬁ;%:ﬂ;; F=q.&' 3& 215, (Iia&m)p)ﬁ phel gg %g? Y H, H-

9 7 ,
ol SIPY 1B BPp) SR s M Bl 8D) 41 7738, #44 86.1; 905
51664 (d, TH,218MC0)7;0; T128 1(18.2; 1]2913,8,29 i, 10. Mﬁaﬁ% .a»g 3333':{8 1;:143.0;

balndi Rt g R Qe o8 )12 g (R cubdtor

@mgm@m ([MAEBT): 633.1781Hound BB34{8) ) ; 8.19 (s, 1 H,

C(2)). 13C- NMR (75 MHz, CDC13): 25.5; 27.3; 40.9;
84.5; 87.1; 90.3; 110.6; 114.7; 115.3; 115.6

@a_ﬂa_le 2); 118.8; 120.1; 121.0; 126.4; 128.2;

1%5&305&@%15 {(E2S-[[3 4R, gR;ﬁ%;g_)a - (6360iho-PEBPUrinHoyI3,4-
i yvorRre - KRbioP ey 5 1 I 7o Hin Gy plabice
? @ﬁl%'\@g%ﬂ%y%g Oﬁdtolsfrlcﬁi’;-@dnzécﬂéxomy‘ﬂﬁﬁmﬁﬁm

ound 749.2501. 20 d)

N1- {(E) SJ(SaR 4R, 6R, 6aR) - 5- (6-am no-9H-purin-9-)rl)-
3,4- O

di hydr ox [ ebr at

¢r of ur an- 2-yl ] prop-2-enyl }-5-(4-fl uoro
ydroxy- benzamde F I~ ~I HOt O NHa
(}| ‘ NJ2 3 2 OH OH WD 2005/ 058228

Methyl 6-bromo-2,2-diphenyl-1, 3_benzodioxole-4-carboxylate (500 mg, 1.215 mmol, 1
eq.) Pd(PPhs)s (70 mg, 0.06 mmol, 0.05 eq.), p-tolylboronic acid (330 mg, 2.43 mmol, 2
eq.) and K,COs (1g, 7.29 mmol, 6 eq.) were reacted according to GP5.

Yield; 403 mg (79%). Colorless solid. Mp.: 159-160°C. IR (KBr): 3034w; 2941w; 1719s;
1470s; 1450s; 1429 1363w; 12555; 1209s; 1161 1053s; 1028s; 944w; 817m; 7751 702s;
6407, "E-NMR (300 MEz, CDCls): 2.38 (s, 3 H, CHa); 3.97 (s, 3 H, OCHs); 7.22 (4, J =
7.8, 2 H, Haom, paoil)s 7-26 (d J = 1.8, 1 H, Hrom, car); 7.38-744 (1m, 8 H, Hazor, p-toi
Florom, geta); 7.62-7.66 (171, 5 H, Herom, ot Hesom, xeta)- " C-NMR (75 METz, CDCls): 21.2;

5225 111.1; 112.7; 118.2; 121.0; 126.3; 126.6; 128.2; 129.2; 129.4; 135.0; 136.9; 137.0;

139.6; 147.3: 148.7; 164.9. HR-MS (MALDI): calcd. for CpsHz:0.Na ([Ma+Nal™):
445.1416, found 445.1406.

b) 2,2-Diphenyl-6-p-tolyl-1,3-benzo dioxole-4-carboxylic acid




E

-40 GP8, starting fromthe protected precursor (70 ng,
0.096 mmol ) afforded the desired product as a

wocobmrskess solid. Yield: 28 ng (56%. tR anaP¢L/EPA0p4/814186
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mn. IR (KBr): 3407 br, s; 17005; 1641m 1542W, 1479w,
1314w, 1204s; 1137m 1050w, 835W, 801w, 725w.' H NWVR
(500 ?452 oCD3AD): 4.07 (m 52 H HC7), H-C(7))
4.24 (t, 1 H HC4)), 452 (t, J=5.3, 1H
H C(3") R7341, J= 4.8, 1 H HC2)); 596 (bd, J=
(5.), HC(6")); 6.05 (d, J=4.8,1 H,
) , J= 8.8, 2 H Ha omp-F-phenyi);
€ MF1 H HCarom cat.); 7.51 (d, J= 2.0,
1 H, Harom cat) 7.58 (dd, J= 8.8, 5.4, 2 H Hazom

1'%’@ Q)dlg mﬁtﬁ %Sto@ﬁ 1 ib&zoﬂibx@@-&)—&arb@xy@ﬁe 2%0 the, H,662 mmol, 1

861- hanrfgloosi -0 (&%15;42 (rénol;_éemwg)‘: re%i 49001‘111% i9.G o
118.2; 129.3; 129.4; 130.3; 131.0; 132.3; 138.1;

gélo‘? 51 ﬂaﬁsﬁ%) T 0liss 452, 161 hﬂ&zﬁ@cl@ﬁ(ﬁs%gaoaonrzsmm, 16845

| EN6O6
(mm@ma@mm% 55 ki 1695 13698, L3838gp % 1255 947 918w,

! 300 MHz, CDCls): 2.39 (s, 3 H, CH;);
I\fﬂ?\;@i@%&? e 66993, 64.0m H- NM% 3 ono_ 7 St )t Xﬂs : 3);

AT g i i
2'°¢ NMWe&Yf}IMHz,pﬁlbﬁlsylllﬂ; 311bfi§r13129 14835 21453 doIaR Al &4 12945
19% 2185 3996 % #’?’z 1%’?‘5“1/% 0 149.0; 169.4. HR-MS (MALDT): calcd. for

enzodi oxol e-4-carboxyl at e
(SQBIZ@Na]([M&Nm}ﬂDMI 1259¢fqupd FICFBA3) 4 (70 my, 0. 06
nnDI 0.05 eq.), p-tolylboronic acid (330 ng, , 2.43

Ct 2 3’ : ngﬁtngen %&35{?8-42 i%ﬁ )%Q aci® BU[(3aR)ER, éR GaR) -6 |

QB ﬂhixﬂﬁSHgnirnﬂQ-ﬂ\)bZ Z-ﬂﬁﬁethﬂélﬁiahﬂr() M@ﬂdlg@hfﬁl] -prop-2-
171 470s; 1450s; 1429m 1363w, 12553 1209s;
19815 53s: 1028s; 944w, 817m 775nl1l; 702s; 640m

"H- NVR (300 MHz, CDC13): 2.38 (s, 3 H CH3); 3.97 (s,
); 7.22 (d, J= 7.8, 2 H Harom p-tolyl);

j = 1.8, 1 H Hazom Cat); 7.38-7.44 (in, 8
H, Hazbm p-tolyi 25 HaromKetat); 7.62-7.66 (m 5 H,
., Harom Ketal) 13C-NWR (75 MHz, CDCl 3):

2 11154 112.7; 118. 2;121. 0; 126. 3; 126. 6; 128. 2;
»136.9; 137.0; 139.6; 147.3; 148.7,
‘DI) cal cd. for C2sH2204Na ([I\/H-Na]}):

445, 1416 'd 445, 1406, b)
2,2-Di phenycb(6 p-tolyl -1, 3-benzodi oxol e- 4-car boxylic
aci d

2,2-diphenyl-6-p-tolyl-1,3-benzodioxole-4-carboxylic acid (164 mg, 0.4 mmol, 1 eq.),

EDCHCI (115 mg, 0.6 mmol, 1.5 eq.), N-hydroxy-succinimide (60 mg, 0.52 mmol, 1.3
eq.), 9-{(3aR,4R,6R,6aR)-6-{ [(E)-3-aminoprop-1-enyl]-2,2-dimethylperhydrofuro[3,4-
4][1,3]di-oxol-4-y1}-9H-purin-6-amine (90 mg, 0.271 mmol, 0.68 eq.) and BsN (0.1 mL,
0.68 mrmol) were reacted according to GP7.

Yield: 111 mg (57%). Colorless foam. Mp.: 124-126°C. TR (KBr): 3423nz; 3176m; 2986w;
1638s; 1597s; 1551m; 1469s; 1434wm; 1373w; 1320w; 127655 12075 1156w; 1081m; 105253
1016 970w, 86773 8183 777m; 699m; 641, "H-NMR (300 MHz, CDCls): 1.38 (s, 3
H, CHa.exo); 1.62 (s, 3 H, CHj.endo 3 2.37 {5, 3 H, CH3); 4.09 (m, 2 H, H-C(7), H-C(7"));
4.71 (m, 1 H, H-C(&)); 4.94 (dd; J= 6.5,3.6, 1 H, H-C(3)); 5.42 (dd, J= 6.5, 2.6, 1 F, H-




WD 2005/ 058228 PCT/ EP2004/ 014186 -41- HOO / \ O ~
Met hyl

Wogog%mggﬁgenyl 6- p-tolyl -1, 3- benzodi oxol e- 4- capODrytomt/e14186
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ng, O. 662 mol, 1 eq.) and L10H H20 (84 ng, 2
rmDI 3 eq.) were react ed accm‘%ﬁ'ng to GPS Y| eI d 251

Col | 1 223-224C,
s ke SR B e s e 11

1@@52471 8;43%3§}11@ﬁ~5e@}072,:318(d ﬁmé%ﬁiiw 813 26 (4, T=18,1
814t’h: 784m_ 75
cﬁéd:ﬂeam c@s 3 @6(7542%%6 Hdrliagm Kemﬁ, A5 (] jsra 25 H@mH woipl)s 7.517.56

;('%Eg ﬂgt 0,{3)4}))74 827(d31i}|a(105 HJf)t}mT Ca%m 88"('9@?1 ﬁ%(s%) 8.19 (s 1H, H-
@ RMI75MH, BB Koy 275740 % 8 1156 4 .15 0.4 105,
I 1?é Q1§ 6; %%d\'gﬁﬂ %64'\4'@.26 %&%{128231 135, %11% 68130 8 135.9;

126
112’>§ 051371@533 81 89.0 1&3& %71739451 1548; 4. & 463. (4% Hli@éSMALDI)

L e L

BN Obh oD BB DO 63 dl@‘cﬁ?ﬁlb e iiaifi;dT 11.93.
{3-[(3aR 4R 6R 6aR) - 6-

( Q- [ =) 2 .
o PR B bk el O ol (Sartid TR pld RSB Pabydro
/ﬁﬂal‘@-lyll\]lpMp}Z—eﬁylj}&S\-p tai -2 @(dxhsrdrmyzbemmde 32 00 15

2, 2-di phenyl -6 p-tolyl-1, 3-benzodi oxol e-4-car boxylic

acid (164 ng, 0.4 mmol, I eq.), EDCHCI (115 ng, 0.6

1.5 eqg.), N hydroxy-succinimde (60 ng, 0.52

1.3 eq.),

aR 4R, 6R, 6aR)-6-[ (E) - 3-am noprop-1-enyl] -2, 2- dlne
arhydrofuro[S 4 d]

X0l - 4- yhi- 9H puri n- 6- am ne (90 ngy, 0.271
mmIoHlGN6,8 eq. d Et 3N (0.1 nL, 20 0.68 mml) were

r eact ed ccorsd gJto GP7. Yield: 111 ny (57%.

Col or | e8 N’ﬁ 124-126C. IR (KBr): 3423m 3176m
2986w, f@ 1'1597s; 1531m 1469s; 1434m 1373w,

1329w, 1276¥; 0H1207s 1156w; 1081m 10525 1016m

970w, 867m 818m 777m 699m 641m H-NI\/R(300 MHz,

@D}, 3aitidg BOm(the ptected precursor (70 mg, 0.097 mmol) afforded the desired

product as a colorless solid.

Yield: 28 mg (56%). i, anatye: 18.3 min., IR (KBr): 3397 br, s; 1700s; 1640m3 1541w; 1478w;
1430w; 1319w; 1203s; 1137m; 1050w; 973w; 799w; 725w. 'H-NMR (500 Mz,
(CD3),80): 3.97 (m, 2 L, H-C(7), H-C(7”)); 410 (1, = 4.9, L H, H-C(4)); 437 (5=
4.9, L H, H-C(3")); 4.64 (5, ] = 5.1, 1 H, H-C(2")); 5.83-5.90 (m, 2 H, H-G(5"), H-C(6)); _
5.91(d, J= 5.1, H-C(1")); 7.20 (d, J = 1.9, 1 H, Harom, cat.); 7.22 (d, J = 8.0, L I, Harom, p-
wiyl)s 7.51 (d, J = 8.0, 1EL, Harom, p-totyt)s 7.63 (d, J= 1.9, 1 H, Harom, cat.); 8-12 (bs, 1 H, OH);
8.23 (s, 1 H, H~-C(8)); 8.47 (s, 1 H, H-C(2)); 9.16 (£, J = 5.5, 1 H, H-NHCO}); 12.79 (bs, 1
H, OH). C-NMR (125 MHz, (CD3),S0): 20.6; 40.1; 73.0; 73.9; 84.2; 87.7; 114.8; 114.9;
116.8; 119.0; 125.9; 129.3; 129.5; 130.1; 136.0; 136.7; 141.0; 146.5; 148.9; 149.2; 149.4;
153.5; 169.6. HR-MS (MALDI): caled. for CogHagNsOgNa ([M+Na]™): 541.1812, found
541.1810.

Example 10 _
Preparation of N1-{(E)-3- [(3&R,4R,6R,6a_R)~5-(6~amino-9H~purin—9-yl)_—3,4-




Woﬂ(mnbdséi(zé )); 4.94 (dd; 1= 6.5, g

10

15

20

25

H CH3_~0); 1.62 (s, 3 H CH3 eado); 2.37 (s, 3 H,
CH3); 4.09 (m 2 H HC7), HC7")); zs 4.71 (m 1
1 H H C(3ryT/EPBOAPI4186

6,
J=6.5, 2.6,1 H H WO 2005/ 058228

PCTI EP2004/ 014186 -42 0(2 ))--4§—86 (m 2 H KOs ),
H.O(6')); 6.06 H o NH2)" J= 2.8,
iihysroxytytralyydy @nﬂﬁ BOB-zienﬁzil} Nﬁ@pl—" Fl2PB- @Jé-ydlaﬂxy Fbenzamide

Sa)hetﬁyﬂi 26 7@%96 Hg&ﬁel)z Ad?l azﬁer{z%mh%-z;s@ca}bo%lat@ar em.

cat.

Harem Ket al
Har em pt0|l) 7.51-7.56 (m 4 H, Harem
J =1.8 HCarom cat.); 7.88 (s, 1 H,
S, 1 H, H 5 C(2)) L3C—NI\/R (75 I\/Hz

136.0. 137.0: 138.8: 140.0: 143.8' 147.7: 149.1;

bR %%h%}ﬂ e ot dé%’ag 0,608 smmol,

/Aaqa)| PA(BRihs¢l 70 frag, 0. mmmm , BsGnaolata)doson (300 mg, 0.79 mmol,

]'\1&3 %%)Ei gﬁg@i‘fﬁ%ﬁ%&%"ﬁﬁl s %!1 %%%?%E@hﬂ% (70 738,146 mgmmol, 0.1

eq )dﬂbycdno-)ﬂyjamle é]i}bdng),-{} 67 mmol, 1.1 eq.) and K2C03 (420 mg, 3 04 mmol, 5

SRR R AR A g

O—I O—I GPS startlng fromthe protected precursor (70
mjeldomﬁgﬂg (668b)) Maf.f IG5 CHR (H8s): Bemiw; pPetiudl 125 CR); 1627w;

SR 555 30, 1 a0 T 917 ggg oo o

1330854 704 AATEBw; 69954 80, 'ERINBAR (30208K 7, cmem) 387 (s, 3 H, OCHs);

YR 1 BT S R M PR a1

HChdedn)s 7 . (371 0.3, T, B, cads 781 b BE3.2, P H.A164, tﬂutzcﬂyx),]&Ol (4, J=

b o o ML P S G sy gpas 1222

liokls; Herenes.6a10:7; T3R2; 14d.5; 149.4 109.9;11646; He? rFR-19 (MALDI):

tojl), 7. N 1 H romp-tojl); 7.63 (d,
alcdgfor @ﬁsﬁgfsoméﬁ?-%gﬁ%&?ﬂﬁﬂﬁ% . 8.23 (s,
| H HC8)); 847 (s, | H HC?2)); 9.16 (t, J=5.5,1
Hh) 203l 11-61thia#d]-038-1,3-berdodiokle U3 DRTiC 238 MHz,
(CD3)2SO): 20.6; 40.1; 73.0; 73.9; 84.2; 87.7;, 114.8;
: 16.8; 119.0; 125.9; 129.3; 129.5; 130.1;

7 W41.0; 146.5; 148.9; 149.2; 149. 4;
. B R-M5 (MALDI): calcd. for C26H26N6O6Na
541. 1812, found

Methyl 2,2-diphenyl-6-thiazol-2-y1-1,3-benzodioxole-4-carboxylate (300 mg, 0.722
mmol, 1 eq.) and LIOH-H,O (91 mg, 2.17 mmol, 3 eq.) were reacted according to GP3.

Yield: 280 mg (96%). Colorless solid. Mp.: 226-227°C. IR (KBr): 3122w; 2924w; 1702m
(CO); 1629w; 1477s; 1446s; 1319w; 1266s; 123513 1213s; 113353 1048mm; 101813 946w;
90%w; 851w; 79215 762w; 720w; 6993 641w. "H-NMR (300 MHz, {CD3),50): 7.46-7.50
(171, 6 H, Harom, Ket); 7.34-7.57 (111, 4 F, Haromm, kerat)s 7.76 (s J= 3.0, 2 H, Haxors, thiasoil); 7.78
(4, 7= 1.8, 1 H, Harom, cet); 7.89 (d, J = 3.0, 2 H, Harom, thiezolyl); 7.92 (4, J = 1.8, 1 H, Harors,
cer)- PC-NMR (75 MHz, CDCly): 109.7; 113.8; 118.3; 120.4; 121.3; 125.9; 127.3; 128.7;




25 541.1810. Exanple 10 Preparation
of N -{(E)-3-[(3aR 4R, 6R, 6aR) - 5- (6-am no- 9H puri

WO 285453828 2005/ 058228 PCT/ EP2004/ 014186 -43 PCT/EMOG‘%/GMISG

10

15

20

25

di hydr oxyt et r ahydr of ur an- 2- yl Jgr.op- 2-enyl } - 5- t bi azol - 2
-yl -2, 3-di hydroxy-b enzam de a) Met hyl

1552 ?iﬁ’ '9-‘3{1%'7 %ad %éaﬁ 6l -4y 16517, 30Nz Otk OBD): €414t ERTCIGHIMNO.S

(GMafrlFém 220860, ﬁm@éf)29784 benzodi oxol e- 4- car boxyl at e
250 , 0.608 mmol, 1 5 eq Pd(PPh3)4 (70 ,
( ool Wzgzz ﬁmnyl-smm%ﬁ&wm[éﬁ&@émleﬁgf(aﬂ(ﬁwfh@m 0. 9

@%&? R GRRaSOicaal) S0 6200 z-am@%gﬂ%&%%ﬁm 5

ZH bshitoxslbi-sld gtrep-0hel}rapid©. 67 mml 1.1 eq.) and
KZCOS (420 nmg, 3.04 mmol, 5 eq.) were used according
to GPesto yieldthetitle product as a col orl ess
soli &eield- 166 ng (66%. M.: 154-155C. IR (KBr):
3054w 2947w, 1712s (CO); 1627w, 10 1497w, 1468s;

g 359m 1321w, 1286m 1254s; 1212s; 1047s;
> 883w, 801m 781m 760nm 699s;

, CDC13): 3.97 (s, 3 H, OCHS)

*H, Hanrmthiazolyi); 7.37-7.42 (m 6
H);, 7.60-7.63 (m 4 H  Harom Ketal);
: : N .3, 1 H Harom Cat); 7.81 (d, J = 3.2,
2 H Harom i azolyl); 801(d J = 23 1 H Harom
cat).13G NMR (75 MHz, CDCl13): ,52.5; 11
1.28%ighertyl G-tiazob2 yh1, 3118111@6016)16 {ocprhpy’ Cz%“% %@z”ég 9.4 mmol, 1

o A S S i g .

g g éJ{@Sag@'ﬂi 6R,BAR)-6- [(E) 3-aminoprop-1- enyl 2 2-
Airaetah pgre{]yﬁ!@@é{ﬁ" SRR AR Qﬁn%leﬁaﬁ@{nfgow mmol,

' 8k A whredrebaad actiondiog & @PEar box
%%eﬁ M&%‘E{:LN@GK%@ZO rrrrtﬁ{ollbwlr eq.) and Li OHH20 (91 d

S sszanltgh St LT ARy e s

5346{%98%%3%}9! 1429289640k DR T0w; ( ©w; 1262831821254 T¥6w; 108113

109®m 1@%6?@38&% 7@%%@@%%%@%% w]&égg}ﬂl 39 (s, 3 H, CHs.

o§ H% \Mrgg (+4.008) ASQY7), B-G677);8076 (rm1 16 B C(£)); 4.93
((dg, fﬁgﬁmﬁg@@% &%@mﬁgﬁﬁoﬂ{?é‘%g@ %)ds b8, P H-

% d 7—2891@ HE(FP)R6B3 (Bs,IﬂHI-]ﬂH@)'rV 12 (£ J=57,1H,
ﬁﬂéﬁ?@gm%;%}wﬁﬂ@m@@ig LY 515535 g et/ 50-7.54

](254%1 1%30711:\, Keta]}'zﬁ]37(d, ] 1 7 1 H H Carom Cat. ), 7 81 (d ]- 3 5 2 H Harom) ﬂna_zo]_}tl);

3-

-7.92 (s, 1 H, H-C(8)); 8.14 (d, J = 1.7, H-Carom, car.; 8.20 (s, 1 Ff, H-C(2)). ®C-NMR (75

MUz, CDClL): 25.4; 27.1; 40.9; 84.3; 84.4; 87.3; 90.7; 109.7; 114.6; 115.4; 113.0; 119.3;
119.9; 121.9; 126.4; 127.9; 128.4; 128.6; 129.8; 130.8; 138.4; 140.5; 143.3; 145.9; 148.0;
148.9; 149.5; 153.8; 162.6; 167.2. HR-MS (MALDI): calcd. for CagH3sN,OgSNa
([M+Na]"): 738.2111, found 738.2095. Anal. caled. for CoH33NOg: C 63.76, H 4.65, N

13.70, found C 63.55, H 4.70, N 13.68.

a) Nl—{(E)—B-[(33.R,4R,6R,6aR)-5-(6—amino—9H—puri.n-9-yl)-3,4—dihydroxytetrahyd.to-
furan-2-yi] prop-2-enyl}—S—t}ﬁazoI—Z—yl—Z,S—dihydroxy-benzmﬁde




WO 2005/ 058228 PCT/ EP2004/ 014186 -44 129.7; 138.7;
143.7; 148.4; 148.5; 164.4; 165.7. HR M5 (MALDI):
wolRh§gkarkor C23H 6NOAS ([ MrH| +) @ 402. 0800, f @amap2004/014186
402.0/94. c)
2, 2- di phenyl - 6- t hi azol - 2-yI - b&fi25[ 1, 3] di oxol e- 4- car box
yligc acid (3-
4R, 6R, 6aR) - 6- (6- am no- 9H purin-9-yl) -2, 2-di net hy

diﬁlxol-4-y|]-prop-2-eny|}-arride S NONH2 \ O
/

. I NN2 432 O
2, 2-%8Mbkeny | B6<tthi azol - 2-yl - 1, 3- benzodi oxol e- 4- car boxy
[ ic acisths 2 0.4 mol, 1 eq.), EDCHC (115 ny,

0.6 mols 3 eq.), N-hydroxy-succinimde (60 ng, 0.52
mol, 1.°8.e§.), ,
9-{(3aR 4R 6R, 6a.R)-6-[ (E) - 3-am noprop-1-enyl]-2, 2- )
?PS starting from the protected precursor (80 mg, 0.112 mmol) afforded the_ desired

- drmth erhydro%_lro[s,4-d][1,3]d|-oon-4-yI}-9H—pur|n
-Bodwitpea calodessgelid. 3 nmol,  0.75 eq.) and Et3N (0.1
m., 0.68 nmol) were reacted according to GP7. Yield:

3 glg% %‘%?%)-% !g%} ﬁﬁﬁmglgdm (11<153|o): 34azaags; w@als( W@2ys 1597m; 1552w;
" ’ 3 o033 §
5 T 1AA8Pao LIS L1 BeEn ST IR ToR LR (500 ME
@%g%so}p%mm,@%ﬁ—@%‘ﬁ—(}gﬂm; 4843wy =He ANFEL( HE0(40pe4-37 (dds T =
L. S, , 0).;.n1. . N )
CHB, 4hdd), HA03): ¢ (B JE S0t 1&1%73’6(2,_}} £%L§ %;;(% %—lg(l);z)f}mcfa),lHH
W)k ) J=5: - ;;~ :_ivsrpH:Harerl, t.;v® =D 3
gb@%éf ?f;?»f;%g?%% (23(%% i%a{:dg&%?g) r —8C7(a( g thiss2(s1
SHEL ) ST 65T =55 30] PeFlge o) TR T & 1%’@&?%%’6@» ,
o (BSy &, ;11,19 l0.270% J5= 97,1 H) H-NHTD); 971 H-CQ)% .
103-’%@%8&&% nt 1yI): 7. 37-7. 1,0 2. 07 20 115.5¢
6 G KE GED. 0@%@5}2&@%@&#@%%&7&%@3, 88735 ;1155,5,
7. 730 (e 3. T oy, {19.4 178 8T 02% 909 6Cati 4} 1474;8%6/81148)4248.8; 151.53
3.1]:‘5,0"8’21 s Ha% S8 50 7. 92 g
519017167 0JHB.97 M&%ﬁ%@lqd. gqrzc@)zzr(léfr@gqﬁd g[paqg%)*? 5341172,
1%%&}'1'\% (%,?3 MHz, CDCl3): 25.4; 27.1; 40.9; 84.3;
8447 % ;7'90. 7, 109.7;, 114.6; 115.4; 119.0; 119. 3,

119.9; 121.9; 126.4; 127.9; 128.4; 128.6; 129.8;
15 1BRaBpled38. 4; 140.5; 143.3; 145.9; 148.0; 148. 9;

149.5: 153 .8: N6 (MkBIIH-pasihadyl) 5ot
M"ﬁ?f&i@%@’gggg!%ﬁl,afound 38, ﬁg%ﬁ‘ﬁ'dx )
Adalydr&gtetihydofuraa 2HIBNGOE.-erplls3-bpazothiagolgh yl-f ARy Crox™
benzamide

a) Methyl 6—benzofhiazol—2uyl-2,2-diphenyl—1,3-benzodioxole—4—carb oxylate

S5

Methyl 6—bromo—2,2~diphenyl—1,3—benzodioxole—4-ca:boxylate (600 mg,

eq.), PA(PPhs)s {85 mg, 0.073 mmol, 0.05 eq.), bis(pinacqlato)diboron (480 mg, 1.9

mmol, 1.3 eq.) and KOAc (216 mg, 2.2 mmol, 1.5 eq.}), then Pd(PPhs), (85 mg, 0.073

mmol, 0.05 eq.), 2-bromo-1,3-benzothiazole (375 mg, 1.75 mmol, 1.2 eq.) and KoCO;3 (1
25 g, 7.3 mmol, 5 eq.) were used according to GP6 to yield the tifle productasa colorless

solid.

20
1.459 mmol, 1




|
|

25 13.70, found C 63.55, H 4.70, N 13.68. d)
Nl -{(E)-3-[(3aR 4R, 6R, 6aR)-5-(6-am no-9H purin-9-yl)-3

wo aéts@iddyglr oxyt et r ahydr o- PCT/EP2004/014186

10

15

20

25

faran-2-yl ] prop-2-enyl|l-5-tMzal - 2-yl -2, 3-di hydroxy be
nzani de WD 2005/ 058228 PCT/ EP2664/ 014186 -45- S 'N HO

A7 g igon Mo Bl 351G UBA SR s PSP gty 1502

Q44452130804 1 2@ Aaneed 1216, 106841 mn,popﬁt%nwzﬁn 87415 795m;

PR T o Caador i BabE btk 2030 i 7

112200 14
TP R A g Rl e -1

}é(Hdm)n’, )I 2&3:1 (Ha:o:{x]benzo\‘lﬁaz@:) 8]_ 41—{61 I—Eé(gzﬂ. lﬁ Harom
‘é ,,%ZM%QEIS 1?3 ( POJz AR, Ié?(3 He, TPE@L@MQ HS‘MEE% €bcly): 52 4; 110.6;

5
& 88y 319 351@125,(1@2 92;&352,@25 i 1@(613, 5?;7 554283; 1@5(4 ﬁcg 8;7139.1449.1;
h!@@m 1588k 184.1; 716@% IJIR RiSIMALDI): é@édof& @%—%mbxé ?] MJH?’S

(d 3.3 Harom_ t hi azol SL

|4|66 L&MQL@@ z566 1313;,@::@; calgd.1for Es 4§)§372@ 5@4(HSN13 01 found C
J=5.7, 1 H HNHCO; 9.71 (s, 1 H,

'7'“93[5“%% 8 (bs, 1 H, OH) 13C- NMR (125 Mz,

CD3)2SO): 40.1; 73.2; 73.9; 84.3; 87.8; 115.5;

1&2811911@1@1)633&@1119&0&19‘1-6 3-bepgodioxolpd-carborytic acid

141. 4; 143.4; 146.8; 148.4; 148.8; 151.5; 152.7;

R- M5 (MALDI ): calcd. for C22H21N7(BSNa

n2, found 534.1173. 15 Exanple 11

/]

R, 6R, 6aR) - 5- (6- ani no- 9H purin-9-y1)-3

?oxyt et r ah57dr of ur an- 2- yl I‘pr dp-' 2- ényl | - 5- benzot hi a

ZGT - 2-yl -2, 3-di hydroxy- benzani de a) Met hyl
6-b t hj I [ -4-
-,l\%ﬁ)?}ég?réllp é_l%é 6Obqsq2pgl@ pij@—yle%’yg}enzogloxcﬁg %éggrctlr g}?ylla%e (Zlﬁ?ng, 0.451

mmol, 1 eq.) and LIOH-H,O (57 mg, 1.35 mmol, 3 eq.) were reacted according to GP3.

Yield: 201 mg (99%). Colorless solid. Mp.: 227°C. IR (KBx): 3437w; 2965w; 2610w;
1738m1; 1688s; 1634w; 1460s; 14271m; 1360w; 1256s; 1237s; 1211s; 104753 1048#1; 10151
099¢72; 928w; 878w; 788 760 726w; 6991 641w, g NMR (300 MHz, CDCls): 7.36-
7.44 (11, 7 H, Hayom, benzothiazeles Harom, Ketal); 7.46-7.53 (m, 1 H, Harom, benzothiazole )3 7-33-7.67
(1, 4 H, Harom, ketal); 7-88 (s J = 1.8, 1 H, Hazomy, cet); 7.89 (d T = 8.7, 1 H, Harom,
penzothiazole); 815 (s J = 8.7, 1 H, Harom, benzothiazole); 8:28 (d; J = 1.8, 1 H, Harom, cat.)- o
NMR (75 MHz, CDCls): 111,43 112.2; 119.7; 121.5; 123.1; 123.7; 125.2; 126.35 126.4;
127.5; 128.3; 129.5; 134.6; 138.9; 149.3; 150.9; 153.6; 166.6; 167.8. HR-MS (IVI_ALDI):
calcd. for CoyHieNOSS ([M+H]): 452.0957, found 452.0955.

¢) 6-Benzothiazol-2-y1-2,2-diphenyl-benzo[1,3]dioxole-4-carboxylic acid {3-
[(3aR,4R,6R,6aR)-6-(6-amino-9H-purin-9-y1)-2,2-dimethyl-tetrahydro-furo[3,4-
d][1,3]dioxol-4-yi]-prop-2-enylj-amide




20 Met hyl
6- br ono- 2, 2- di phenyl - 1, 3- benzodi oxol e- 4- car boxyl at e
wo68sebg 1.459 mmol , 1 eq.), Pd(PPh3)4 (85 ngCTEPEIN3/014186
mmol, 0.05 eq.), bis(pinacol ato)di boron (480 ng, 1.9
mmol, 1.3 eq.) and KOAc (216 ng. 2.2 mmol, 15 eq.),
then Pd(PPh3)4 (85 ng, 0.073 nnDI 0.05 eq.), 2
bro -45»3 benzot hi azol e (375 ng 1.75 mmol, 1.2 eq.)
~and KRCYXB (1 25 g, 7.3 mmol, 5 eq.) were used :
accord ng to GP6 to yield the title product as a
solid. WD 2005/ 058228 PCT/ EP20041014186

-46 Wi B ; 274 mife(419% . Mp.: 184-185C. IR (KBr):
@ 535 o T8s; 1635w 1502w, 1446s; 1368m
@ 12 #%: 1163m 1047s; 1015s; 945m 921m

874n1 795n‘13 26s 759s; 723w; 701s; 640m 'H NMR (300
MHz, CDCl3)>#.00 (s, 3 H OCH3); 7.38- 7.51 (m 8 H
Fbron1beozot azole Harem Ketal ); 7.62-7.64 (m 4 H,
Har em Ket al 7.86

(312-diphepy s benaghing &ﬂlble?f%’ﬁwd%lee‘%‘cg% Bibic@ G2 mg 028
sl B TPEER H%é%?@'%ﬁé%&f%%sﬁé%%hﬁﬁe (57 =g,

1(5%9 %m%llﬁS% Z},Z}li(SaéR,ZR 52, Gh-R:B-fi[éEBS _atnindP@p3t-edydlz2,8-dimethylper-
5 Jeniratra@e- 4L ORo AU P R Camifo O B gag 08 o) and

(1&%& Hb L, PminblBwert otsatkd466rding3o GRTal . cal cd. for
HIONO4S: C'72.24, H 4.11, N 3.01, found C 10

SRt o Dol Su B pons - HoscgR 0T 302 24520 16555

r p@@ﬂ Ilsaaﬁl 14630 B60 137848 12@;%121@93; 1155w; 1081 10485 10113

| 'r%@w D os Res N Bl fieth Cheh e R xehe 4086 (53

10 3 3 oY (mszem—cm,e{mﬁ@owamdﬂm HeCHO): &, (dd J=63,

"

el PR TN et e SR
g 331 L4237 M H1B600% )12 E6s, AR 3REL,); TA81s ] =1DAAS], NHCO); 7.34-
e@gﬁﬂma%gﬂl%&mmggagm@@g?%) 7 ko3 s T e g 0187 (5 1L -

| ad 1.9, 1Moo, &35 781 (T =7.8,
%W@g@mcpgn@% ,hiraze)| 6. Hanenyi keyal ). WA ¢

{ | 5 7 4 H
15 K@&Hmm?w&&%?égogs' SR LGP P 1 B sy d EAEES, (75 i,
-cédgHa 7'?&@91 8420 s@@ngm ioaz 01 (B);118 618 5(4g 1195 1807; 121.5;

rom

Hi2 20 128 85 ;ﬁ%gémz&ve A28 iy 1339 5Dpy Boogs 1383 1400
119: 7314331185 1,428 5115352 85407; 162%; 266,42 -34S MIALBY): caled. for

CiH3:N7065Na ([M+Na]™): 788.2267, found 788.2266.

20 d) N1-{(B)-3-](3aR,4R,6R,6aR)-5-(6-amino-9H-purin-9-y1)-3,4-
dihydroxytetrahydrofuran-2-yl] prop-2-enyl}-5-benzothiazol-2-y1-2,3-dihydroxy-

benzamide




127.5; 128.3; 129.5; 134.6; 138.9; 149.3; 150.9;
153.6; 166.6; 167.8. HR-Ms (MALDI): calcd. for

woddsitedAS ([ MeH {): 452. 0957, found 452. 095BCTEP2004/014186

10

15

20

6- Benzot hi azol - 2-yl - 2, 2- dlphenyl benzo[1,3]dioxole-4-c
arboxylic acid {3 25

[ (3aR 4R, 6R, 6aR) - 6- ( 6- ani no- 9H purin-9-yl) -2, 2-di net hy
I -t*ahydr o-faro[ 3, 4- d]

[1 di oxol -4-yl]-prop-2-enyl}-am de WO 20051058228

P EP2004/ 014186 -47- SOONHR / OHNNN \ s g~N
Nlp A4, O3 2" O

2,2 phgnyl - 6- benzot hi azol - 2-yl - 1, 3- benzodi oxol e- 4-ca

rH¥oxyl ¢ acid (178:2ng, 0.38 nmmol, | eq.), EDCHO (110
ny, | |~>'5 ed.), N hydroxy-succinimde (57
ng, - KN -3 eq.), . .
9-{(3aR, 4R -6-[ (E) - 3-am noprop-1-enyl]-2,2-di ne
t hyl per 5 2ofuro[3 4-d]

[1 3] di - ox&H- Ayl }- 9H-pur|n6amne(100 nmy, 0.3 mmol,

. d Et3N (0. 68
6@% g&gr&@afr;@m@f? proiz?@dcprcq_tgg_orﬁ.’: (xg'é)al)os \&%}rage}) F&%’é:{ gg]%ﬁ,ﬁesued

wiliRofidBr) : 3424m 2982w, 1635s; 1596m.
2@8%&&%4é§m 14%65 1373w, 1259m 1208s; 1155w; 1081m 1048m

1011lm 867w, 759w, 699'; 641w N 300
Obeldl338 mg. (gg%@ 4R, @yt HL7. Z;F%n IBL)(KﬁrgL@S(g r(, 5 168>y 645m; 1544w; 1436m;

ﬁé%ﬁ@cgﬁz; ﬂa% é %odilr 7*5b1$(7724)4» IHEI@(@ (Bmo N ngbg)zscb ): .01

1005, B80S0 913 (] i ity e i) B 7, 49, 1 L B
Fb(%ﬁ %66 ﬁ?}%@ O)N)HIQB }?9@?9 %0%@62%13 28, HLC(BF)QH%CQG)D, 5.93(d,]=
75.8H- c7(149 749, (r,a‘sz OHanHKat Blyotio) (Befnz%,g 4. 5 Herom, benzot. )3 7.68,

87 Hue
el 22 5t B S EOE LY ERONTL G L8g o800 (B 12§d1H
I50; 812 (&) +BACHEL, Batb, Jeioi s 827((d), IHPH7CQ<$)) 9874t,4=53, 1 H, H-

mgﬁ%@@%ﬁ@@%w (}Jg m@}ﬁ( @a:mm (221;515 iz §eos)zso)

AfD. 073 8473.9; BI2; 87781525 109531641 019 1; 1334,, B2y 1@3 z, 125. 2’ 126.6;

113;% 5129858 4 10 u7 B8 R 143 £518i6; 180 o B26erR0; 168.7. HR-MS

i édcd;for CAH:K;0838a G[M—HM@ +1 58&512% found 584 1330.
153 7,154.7; 162.4,166.7. HR-MS (MALDI): calcd. for
I—ISEié\IZ?BSI\Ia ([ MtNa] +) : 788. 2267, found 788.2266. 20
Nprepédliof lf NAAfRE) R GRICHEIR 5o R 5 diandno Atbpwtia 9971y £y 3
dﬁydroxyteﬁahydroﬁ:ran—z yllprop-2-enyl}-5-pyridin-4-yl-2,3- dihydroxy-benzamide
a) Methyl 2,2-diphenyl-6-pyridin-4-yl-1,3-benzodioxole-4-carboxylate

e
7D

Methyl 6-bromo-2,2-diphenyl-1,3-benzodioxole-4-carboxylate (400 mg, 0.973 mmol, 1
eq.), PA(PPhs)s (100 mg, 0.087 mmol, 0.09 eq.), bis(pinacolato_)diboron (320 mg, 1.26
mmol, 1.3 eq.) and KOAc¢ (150 mg, 1.5 mmol, 1.5 eq.), then Pd(PPhs); (112 mg, 0.097
mmol, 0.1 eq.), 2-bromo-pyridine hydrochloride (265 mg, 1.36 mmol, 1.4 eq.) and




di hydr oxyt et
uhydr of aran- 2-yl ] pr op- 2- enyl } - 5- benzot hi azol - 2-yl - 2, 3-
Wo%[tsy(ggﬁgl benzam de WO 2005/ 058228 PCT/ EP20PaT/BR28E14186
- S~-NHO\ I ONjH2 OHHMSNY\N 6, ~, OB<N 2 N
4 3 2" OH OH GP8, starting fromthe protected

B I8d T3 Ao & u TRk LRG0 % JR hedle product s

a Totless sdid.7 min. IR (KBr): 3377 by, s; 16853 1645m
1544m11436n1 5 1303m 1202s; 11371n; 834w, 800w,

@%7 %f%) 67@@2?" )1§15952°% Iéﬁ‘%?%ﬁﬁg)wi&woﬂnsé '1l55# 1594m;

447%9 1(4995, 19586 132515 @9 1nitH] 265%; 1C0B3 ) )80ma 18Btsy 1038@1,:1 i 947

5 ﬁg@( §~S§1y 8@#@%8% 2] 7L N0 393:%“%431%1( gl Mé@b itz CDCly): 398
;PB NCHAP1.1 14, T % 158; 1(H, Hda, &)@7 3%&1 (mﬁ&ﬁtﬁmﬁh) y:48 (dd, ]

1%51&%}%@@@3% sﬁ%@”?‘* e 7 Laﬁzmg*pﬁm’
?’%h @dl M, 1.93 1& Harorl by k&wﬁévﬁh&rﬁz XD@s R 7263109

1134 w@é 931;6 1132 %gl?éétﬁ; 1%@ 6 ﬁzﬁ&b%l?g %R;EM?% 1104880 75149.8

10 (i?g@)sﬁﬁ?)lf.[g (1\4359;]311 c@d?géz%q}gﬂcgg( .Badrlrg]g) gﬂoilggz zzfound 410.1383.

%ﬁ&z?alpmé%?@f‘ml s baodigiols it gt

(MALDI ) : cal cd. for C26H23N7O6SNa ([ M+Na] +) : 584. 1328,
. 30, 15 Exanple 12 Preparation
Ba. R 4R, 6R, 6aR) - 5- ( 6- am no- 9H puri n- 9-yl

rafydr of ur an- 2-yl | prop-2-enyl | -5-pyridin-4 --
IXy- benzam de a) Met hyl

pyridi n- 4- yI 3- benzodi oxol e- 4- car boxy
Iate o \ 001 N 20 Meth )
wmmzm@edﬂpﬁ@wﬂmé—xl-ﬁér%%ﬂwl%& 2Bl P2y s 061

(299 mmol. rigéq ) %nd o LG) (§0 mg, 1.84 mmol, 3 eq.) were reacted according to GP3.

-dlphenyl-.

15 Yield: 220 mg (92%). Grayish solid. Mp.: 266°C (dec.). IR (KBr): 3446br, w; 3061w;
2447hy, w; 1696m1; 1632w; 1603115 146953 1440m; 1373w; 1326w; 1273s; 12135 1182m
1054s; 1015m; 949w; 921w; 906w; 832m1 789ws 777w; 76513 701 640w, - NMR (300
Mz, (CD3)280): 7.46-7.48 (11, 6 H, Harom, xet); 7.52-7.58 (1, 4 H, Hazom, keat); 7-67 (45 ]
= 44,2 H, Harom, pyicst)s 7-73 (7, 2 H, Harom, )3 8.59 (6] = 4.4, 2 H, Harom, pyrdgl)e 2C-

20 NMR (75 MHz, CDCl): 110.7; 113.9; 117.9; 120.8; 121.6; 125.8; 128.6; 129.6; 131.1;
138.7; 145.6; 147.8; 148.5; 150.0; 164.6. HR-MS (MALDI); calcd. for CosHsNO4

- {[M+H]"): 396.1236, found 396.1234.

H
3




eq.), Pd(PPh3)4 (100 ng, 0.087 nunol, 0.09 eq.),
bi s( pi nacol at o) di boron (320 ngy, 1.26 mol, 1.3 eq.)

woekséhs (150 ng, 1.5 nmmol, 1.5 eq.), then PdCPRE3N4014186

10

15

20

(112 ng, 0.097 wmmol, 0.1 eq.),_2-brono- pyrldlne
hydrochl oride (265 ng, 1.36 mil® 1.4 eq.) and WO

2Q05/ 058228 P P2Q04/ 0 4.9,
ol 3 el b e ECRP o i S grE] ( nadd -
tpégiz@msﬂwﬁ 66(&&1@115@}%{:@1&&9 P2 AdinydeRfide @Al 6Guro[3,4-
/%\]d1 1- 152C. IR(KBr 3030w, 2954w, 1718s;
1@@15 %@Mmﬂ] -proprhenyliranade 418m 1325m 1291m
: 1269s; 1225s; 1180m ; 1054s; 1038m ; 1018m 947w, 5 927w,
886w, 815m 782m 753w, 703m 693m 641m ' H NMR (300
MHz, €DZ13): 3.98 (s, 3 H, OCH3); 7.31 (d, J=1.8,1 H,
Harem cat.); 7.39-7.41 (m 6 H Hamm Kew); 7.48 (dd,
/ 18 1 H Hazompyzidyl); 7.61-7.64 (m 4 H,

& 7 o J=1.7, 1 H Hazom 8.63 (dd,
ﬁiﬁﬁrmﬂp)“dYU 13C-NWR (75 MHz,
%ﬂ 9, 113.4; 119.4; 121.6; 122.3;
126. & 1284 9. 8 131.7; 139.5; 148.0; 149.4;

149. 7 149. 81 0 164.9. HR-MS (MALDI): calcd. for
C25H20N04 ([Mﬁ}u+) 410. 1392 found 410.1383. b)

2, 2-di phenyl - 6- pyridin-4-yl -1, 3- benzodi oxol e- 4- car boxy

ITlg %&éﬁ%ﬂ'@zg Aiph, phe Isg/-%ﬁ_dl? —y1~1 -benzodioxole-4-carboxylic acid (160 mg,

enzodi oxol e- 4- car boxy

| @A0s I(l&ﬁﬂl 1reg, ), BDEIHIChiTal ,mgl 0608 ynmok 115| 6gHHthyd8exyrgpccinimide (61

%%4%5272'2@0437&63?@)@% SRR SRS TOE R Mt L rpapIsz2-
E] 1{'7'%1"0[3 Wrd; Box@44 g uliﬁgﬁ&mi:ﬁﬁzm mg, 0.3 mmol,
1603n11 69s 40n113

1326w, 1 733 213
1Yz, 29!(511 @A@!@Jw Oﬁfﬁmﬂ OVeRR; Carsiesi Rut ?‘8@?}1&%% 1:1 according
76857 701m  640w. ' H-NMR (300 MHz, (CD3)2SO):
7.46-7.48 (m 6 H HaromKetaI) 7 52 7.58 (m 4 H,
Hazom Ket a

Yigd: E(Erﬁngjlig.?/ ). %@yﬁshg%ﬁm )IR (gezgtgdlzoacaﬁt fmnnb]alpé g&l)br, w; 29631,

BB 16054k %b;‘m, 1%@03&4@%1@5% \hiZ4w,GDG 131 218400835, 867w; 799m;
113 9! 117, 6. 125.8: 128.6:

1699m 642m§§i IﬂMIlfﬁSJ éVIH{ﬁD@la) 114@ ('5 3 &%@%ﬂoiézﬁ?é $, 3R CHs-endo)s

GéC aid £96 (J396= 3369, 1 H, H-
B oo

gﬁ@fﬁgﬁgg')& PYT i B B dr)); Pes oy 1,531, dirpxoliecd; £ar bpx=17, 1
I(Iﬁanéfa;ﬁ R 366742 @n,(@{a&mmngﬂ; P 559 % B FlamKewiridarda, piricsl)s

AL ﬁhﬁ,dbgg)@, o292 8 Hlgon o) 8.18 (5 1 H, H-C(2)); 8:61 (4 =
63 Harom, pyridyl)- CNMR(75MHz b 15): 25.6; 27.4; 41.1; 84.3; 84.7; 87.4; 90.5;
110.4; 114.9; 116.0; 119.7; 120.4; 121.65 122.0; 126.2; 126.7; 128.8; 130.2; 130.8; 132.8;
138.8; 140.1; 145.9; 147.6; 148.6; 149.6; 150.2; 153.0; 155.6; 163.1. HR-MS (MALDI):
caled. for CugHasNyOgNa ([M+Na]™): 732.2547, found 732.2549.




NONH OHN7 NN 6 08N2 3 2" oxO 5 The reaction
of

WO?Z{]gS/(ghﬁgenyl 6- pyri di n-4-yl -1, 3- benzodi oxol epdrrrPI0bOXN 186

10

15

20

rc acid (160 ng, 0.405 mmol, | eq.), EDGHA (117 ny,
0.608 mmwl, 1.5 eq.), N hydroxylsuccininide (61 my,
0.527 mmol, 1.3 eq.),
@){NE&(@)@F{(M,%@ﬁﬁ)sR |-peseminn R e kg gayetrahydro-

loxhe hzaanmu-w puri

qﬁ\@ JEPO%;%%%E%&%%‘M% 4 eq and Et3N (0.1
tL, 0.68 mml) was carried out |n CH2C12 | DWF 1:1
accpiding 10 to GP7. Yield: 95 ng (45%. Yellow sh
f oa IR (neat, dropcast from CH2Cl12): 3321br, w;
296 1696m 1645m 1597m 1530w; 1468s; 1435w,
137 1261s; 12133 1053s; 867w, 799m  699nm 642w.

300 I\/Hz ?—CDC13) 1.37 (s, 3 H CH3_,0);1.61

?c1 4.08 (m 2 H HQ7), H-C(?))
470(m 4)) 4.96 (dd: J= 6.3, 3.9, 1 H,
150(3) 45(dd J= 6.3, 2.3, 1H,H-C(2))586
(in, ), HC(6')); 5.98 (bs, 2 H, NH2)
608(d J—23 1H HC1)); 7.16 (t, J= 5.7,

Wstarﬁn &61@1 ’che'| tgot ﬂé’curk@f(eﬂmg;‘ amons nﬂn&ﬁiaf‘fordgdﬂmdemred
H eta 755(m 6 H, Harom Ketab

Hamodnptq@w Wis b sokd 86 (s | H HC8)):; 7.92 (d,
J17 2 H Haromcat.); 818(s Il H HC2));

le%d] 15 nﬁg (%a%qbbti{ﬁ rrwmm Oiec { 056 Mtz IR(IMB}BS/; br, 5; 1684s;

5
11[65391, 1471@:,@43 11?1,913$1m1§?@2a 11214211, 8@‘21@122% lH%%g%@oé‘MHz,

1 1 33, 481 £.8: 1 BAB-QEA)); 437 (ms 1 1,
ﬁ@oé;sq)ﬁgﬁﬁ(m,l %fgl{ 2-C %ﬁp FBC(23%.4811 (t,],a&e

LBOCH RO T RALD F5 H-0kP D S 504 TR B R - C(6)): 591 (& ]
%Wé%%g& ¥ 3228255 L8O R495 (W01 20 @ B2 26, = 1.8, 1 H,

Nk B 35308 (o 412, 6 R 60R). pﬁcd;@ss PYSEN g2 &W))’ng %2(%{ %1}:?1;;1(3)(2))
Atyah dr 923 (1, ] = 5.5, 1 H, H-NHCO); 9.69 (bs, ,

Eéﬁﬁé‘;ﬁ%&%b 5 ﬁ;@ i ngéoﬁb@zl 3 4 YRR YsPr; 1152;
117.0; 117.2; 119.1; 121.8; 124.8; 129.1; 129.6, 140.7; 144.9; 147.3; 149.0; 150.3; 152.6;

1542; 169.2. HR-MS (MALDI): calcd. for CsHzsN7ONa ({M+Na] ): 528.1608, found
528.1607.

Example 13
Preparation of N1-{(E)-3-[(3aR,4R,6R ,6aR)-5~ (6 amino-9H-purin-9-y1)-3,4-

dibydroxytetrahydrofuran-2-yl]prop-2-enyl}-5- (4-methyl-benzyl)-2,3-dihydroxy-

benzamide
a) Methyl 2,2-diphenyl-6-(4-methyl-b enzyl)-1,3-benzodioxole-4-carboxylate

o
* U

OO

»
9




32 OHOHGP8, starting fromthe protected precursor
(35 ng, 0.049 mmol) afforded the desired 5 product as

Woéo%ﬂiakﬁw sh solid. Yield: 15 (63% Mp : BBBERINOC014186

10

15

20

25

(dec.). tR analyt: 10.6 mn. IR (KBr): 3384 br, s;
1684s: 1633m 1474w 1431m 1§%Im 1202s: 11341n:

832w, 723w.’ H-N
i Wﬁ@ qvf\é‘l:@_;"%\‘{ﬁ‘ (rﬁr?if%zoééz% %X}Tﬁafecégé%k 1%8%'1}11‘1101 1
@qg @dﬂpgﬁﬁ% @(ﬁng,)w@ Bihol,10.1 e, 518@1ﬂécblatdﬂdﬂi(02b1) J160 mg, 0.632
5951, fioca KOk 6 s 0L sl g b PABPjot (7 gf 0,009
(nprﬁol |O 1Hhq. )arbbroﬁoﬁéﬁﬂrl—éf—mcth Bberﬂzeﬂﬂz (llFlﬁthmSB atiB01)8.3(ed,) and
(I@CCB (@56 qqu 4 1)nmoq ? VEES rgaciedgacgord@gljio G%g%?;ﬁleldg t’he%ltle
stowr-sHli oitk NHCO); 9.69 (bs, |

%6%%0&5&80183&5@%@3 Icrw@ 51 dl@}ﬂxll'és gLNNR (%_25 Vi (bs,

CD3) 2S0) : 40, :

1dd%197ﬁg(@%h£f9(qeat s 50 Zaf%zrw §1283 b DR s s
,]!éﬁlﬁ% 1(12%, §2g23s41?§@s(,: 35%%9%?%91%, 82045822 76869 .629m; 642m. “H-
PRG0S MHD GHRCE 5282 {667, @é@ﬁ%@%&%ﬁ 33b & i, pOH:); 683
Ny AL B, Bl (32R AR A8 8 P, 091 A% PUS (A7 SIS Hc

@bshyﬁﬂ@@ﬂ’ et 1By o @n)s 33§17} 3 6 SH Ay re@ i (4T TEOR YT 4 B
b‘bflgc ? @%ﬁﬁt‘g f’ﬁf‘éaﬂuﬁ%z@)nw Y1 117.6;122.53

benzodi oxol e- 4

r1ue>3ym B 128:70125.19 1W2.2385% m&zg ﬁdﬁﬁ@i@@@ﬂéﬁéié@ 2. HR-Ms
d 459.1573.
REARD A Gl P SNEOEL ) 4500572 formd 493572,

200.ng,. 1.486 mol, 1 eq.), Pd(PPh3)4 (57 Q.,049
r(mtzl 2 %hﬁnﬂqﬁ I‘i*nteﬂs(lﬁnenadbﬂ:)éthﬁpmgfb%@%ﬁ(éiﬁ@x%c agdg32
mmol, 1.3 eq.) and KOAc (72 nmg, 0.73 mmol, 1.5 eq.),

thep Pg(PPh3)4 (57 ngy) 0.049 rmmol, 0.1 eq.),

1- br rre-4 met hyl - benzene (117 rTg, 0.63 mml, 1.3
K2CO3 (336 ng, 2.43 mmol, 5 eq.) were
arding to GP6 to yield the title pr oduct
s, very slowy solidifying oil. Yield:
. IR (neat): 3030w, 2950w, 1722s; 1636w,
w, 1477s; 1449s; 1381w, 1251s; 1202s; 1047s;
1009m 948w, 918w; 829w, 782m 763m 699m 642m 1H-
NVMR (300 MHz, CDC3): 2.32 (s, 3 H CH3); 3.85 (s

Giéihiyl Q,ZQ:Bph@yl-B#ﬂéc—MﬁD—berﬁcy]Sg 3-benzodioxole-4- carboxyla.te (300 mg, 0.69,

mmol, 1 eq.) and LIOH-H,0 {87 mg, 2.06 mmol, 3 eq.) were reacted according to GP3.

Yield: 287 mg (99%). Colorless solid, Mp.: 211-213°C.IR (KBr): 3434br, w; 2904w;
2571wy 168517 1638w; 1604w; 1479 1464m; 1304wz 1252m1 1209s; 10507 1027m5;
947 ws 921w; 828w; 784m; 750w 797m; 641w. "EI-NMR (300 MHz, CDCls): 2.32 (s,3H,
CHa); 3.86 (s, 2H, CHa); 6.88 (d, J = 1.2, 1 H, Hazom, et ); 7.07 (4, J = 8.4, 2 H, Harom, pToL)S
711 (4, T = 8.4, 1 H, Haror, po1o1); 7-34-7.40 (192, 7 H, Harom, Gat Herom, ketat)3 7.58-7.62 (m, 4
B, Hlaom, o). “C-NMR (75 MHz, CDCls): 21.0; 41.15 111.3; 113.9; 118.4 122.7; 126.45
128.3; 128.7; 129.3; 135.2; 135.9; 137.4; 139.6; 147.3; 148.6; 169.7. HR-MS (MALDI):
caled. for CusHonOuNa ([M+Na] ") 445.1416, found 445.1415, :




10 (d, J =1.8, 1 H Huom C); 7.06 (d, J = 8.6, 2 H,
Hazom p-ToL); 7.10 (d, J = 8.6,1 H Hazom p- Tot.);

wohozhségs J = 1.8,1 H Hazom Cat); 7.35-7. 38PCTEPBHIOH)14186

10

1

w

20

Huom xetal) 7.57-7.60 (m 4 H,_ Hazom Ketal) 13C NWR
(75 MHz, CDC13): 21. o 41.1; sB0; 112.2; 113. 1

117.9: 122.3; 126.3: 128.2: 128.7; 129.1; 12
£8%29)iphgy - (4ggeths!- Bml)évem 14 1digreged-cagipaxybic aﬂéiivs

g{g&hg%% %%g-g-(s fam%g%@#g&%@bymﬁ NGB ¢4 5 Sy 8T Baro[3,4-

2)12,Bdionelr vl erop-2nanyliydmislenzy| ) - 1, 3- benzodi oxol e- 4= ca
rboxylic acid® HO O O

v 2, 2- Bi phenyl - 6- (4- et hyl - benzyl ) -1, 3- benzodi oxol

arboxylate (300 ng, 0.69. mmol, 1 eq.) and

'I'o (87 ny, 2.06 mmol, 3 eq.) were reacted

accor diA - to.GP3. Yield: 287 nmg (99% . Colorless :
.:0211 213C IR (KBr): 3434br, w, 2904w, 20

2571 6 m 1638w Nepg0aw 1479m 1464m  1304m
, @B{W:L 027m 947w 921w 828w 784m
: (300 MHz, CDC13): 2.32 (s, 3

; ,12HCH2)688(dj:121H
Hurre cat); S 2(d J 8.4, 2 H Hazom p-Tol.);
7.11 (d, J= 8941 H, HuompToI);734740(m7H
Huom Cat, Huo etal); 7.58-7.62 (m 4 H, Huo
K(2adphaBGoNMRNES1- eizzyl) omb@)zod@xob~4 wbgzxylmgdsﬁlﬁ mg, 0.39
113.

F350b 1 ea dgaCHAT £ msﬁ& bl 45 ii\é*ﬁgﬁo}%ﬁfmﬁﬁdi/&7m&

13426,
fouLfg‘l“)Oﬁ 3%%1)5@{ 2065 0582 g@ PCTllIEPZ ofﬁﬁ%om 233 mmol,

@methylperhydroﬁlro[SA -d]{1,3] di-oxol-4-yl}-9H-purin- amme

4disg ¢ GRPI e- 4-
SN g@gﬁ@%&mggﬁéﬁﬁwma@wmb 4 e-4-c

%Edogz(rgg Gl Gotoy ot s Mg J97- o DS URMDF SEAHR AL 20861
? %&N%ﬁég'g nlS%)g"[\i Zﬁ&k ngix%@ﬁnggﬁg, 1{3@?«% 13:525 1@)7Cs|,6|1156w, 1082m; 10493
0By e KRfH; 61583 @.@wyk SR Mg, ¢ enios i H o)
08, ML) 89 6% b, Ny Gun] OFISK 805 8, 2 1, B
@(QOSHRD@R))GR;?B@R) 1 BL F-E(4'D; 4R (b 5154 SehyIH. F8-G(3)); 5.38 (dd, ]
& By e rataa ol o i, o(e)); 6094 =24, 1 H-CW))
6.40 (bs, 2 H, NH,); 6.83 (d, ] = 1.8, 1 H, Huom, car); 7.07 (s,4H Harom, ptotyl); 7-14 (5 J =
5.7, 1 H, NHCO); 7.33-7.38 (i1, 6 H, Hyom, xera); 7-45-7.49 (111, 5 L, Harom, Ketaly Harom, Cat )5
7.91 (s, 1 H, H-C(8)); 8.16 (s, 1 H, H-C(2)). °C-NMR (75 MHz, CDCls): 21.1; 25.4;27.2;
40.7; 41.3; 84.2; 84.4; 87.1; 90.4; 112.5; 114.7; 114.8; 118.2; 119.9; 122.1; 126.3; 127.7;
128.3; 128.6; 129.1; 129.5; 131.0; 135.7; 136.0; 137.5; 138.9; 140.5; 143.0; 147.3; 148.9;
149.8; 153.8; 163.4, HR-MS (MALDI): caled. for CisHzNsOgNa ([M+Na]™): 759.2907,
found 759.2909. Anal. calcd. for CeHaNsOs: C 70.09, H 5.47, N 11.41, found C 69.89, H

5.60, N 11.33.




0.77 eq.) and Et3N (0.1 nL, 0.68 mmol) were reacted
according to GP7. lo Yield: 172 ng (78% . Colorl ess

wo beangsabp. 1 107-110C. IR (KBr) 3426m 3176w, PIGER004/014186
1636s; 1597s; 1529m 1474s; 1. O_m 1374w, 1328w,
1254s; 1207s; 1156w, 1082m 104 n; 1020n1 868w, 776w,

1 3 H

%ﬁﬁ‘é%ﬁf‘%iﬁ%?%&@%ﬁ%&@% S JAE 3

tr)ahYcﬂoﬂffaié g—vl]@lrbp%vﬂ@é%fmeﬂwwe@edkm irosy-
"Y); 4.71 (m | H HC4)); 4.91 (dd;
H HC(3)); 538 (dd, J 15 = 6.4, 2. 4
5.83 (m 2 H HCS5), HCE)); 6 09

); 6.40 (bs, 2 H NH2); 6.83
t); 7.07 (s, 4 H Hazom
7, 1 H NHCO; 7.33-7.38 (n2,
7.49 (m 5 H Harony Ketal,
Hz(s 1H HOB8)); 816 (s, | H

HO(Z)H)HN 3C— 16 MHz, CDC13): 21.1; 25.4; 27.2;
7; 84 4:87.1; 90.4;112.5; 114 7;
114 8; 118 153' 9; 122.1; 126.3; 127.7; 20 128.3;

128. 6; 1293O’IH, 29.5; 131.0; 135.7; 136.0; 137.5;
138. 9; 140. 5; 14 .0; 147. 3; 148. 9; 149 8; 153.8; 163. 4.

5 QE@, sigegél?g %Dp%@ﬁ a)ro;t%g c%]gj%gurs 3 Qﬂ%g ?211(11%1%7 Nerbided the desired

IAONGQSlorfess/d1i@9, H 5.47, N 11. 41, found C 69.89, H
.60, N 11.33. WO 20051058228 PCT/ EP2004/ 014186 - 54

(i a7 e 5 S O P 7005t o 1500
1ﬁr3ud Itllﬁwlir g&ﬁrﬁ‘tlﬁa{mﬂmﬂm H052-11 3315 BE8R; Sy P3G 799w 725w.
e -penz
00 A GpR ke T ¥ 38 e B T CR i 400 (2
10 HpY I@ﬁz (QVWEDSPH £R0(41h); 461 {221 Hiybl- y:(a )); 4. % (t,J=
iL];’or e%tt%{ ésired rl es C 76 (4]
el & E6E(); 6879gn 2 Ep Ll cg@g H%?@’i‘)maﬁ'so(m %gfggi @3%)463 17((
VL, Hd @/ d:h)5 51
T
lllzmrg(smrs&m (sbgwffg)l BRI (73 M D OP 21 é%%jm 755
e ,90%“1 1080%%ls; 130.4 193 74 MBo. 12 130.2H31H; ©655,)136.7; 139.7;
i5 E&i?ﬁtﬁ?ﬂ 147, gijg, 1902 555%)4 ﬁ;z 3. I?RL 1%1(5 ity ofd B 1

CzszgNGOGNa ([M+Na] ) 555.1968, fOIlIld 555.1957.
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:181H HazomCa
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Example 14
Preparation of Nl—{(E)—3—[(3&R,4R,6R,63R)—5—(6-amino~9H—purin—9~y1)—3,4—

djhydroxytetrahydrofuran—2-y1]pr0p—2-eny1}-5»dimeﬂ1ylcarbamoyl-2,3—dihydroxy—
20 benzamide
a) 6-Dimethylcarbamoyl-2,2-diphenyi-1,3 -benzodioxole-4- carboxyhc acid

HO._.O I
04
o
- g
RS
6-Bromo-2,2-diphenyl-1,3-benzodioxole-4-carboxylic acid (200 mg, 0.486 mmol), Lil

(10 mg, 0.97 mmol, 2 eq.) and dimethylcarbamoylchloride (0.18 mL, 1.94 mmol, 4 eq.)
25 as the electrophile were reacted according to GP4, Method B. The crude p_roduct was




4.9, 1 H HCZ2)); 593 (m 2 H Hg5), H-C(6))
6.05 (d, J= 4.9, H-C(l')) 676(d J =2 1, 1 H,
woHdgomsaat ); 7.04 (s, 4 H Hazom p-T.1.); 7PCA/EPAY04D14186
= 2.1,1 H Hazom Cat.); 817M(§§ H, H-C(8)) 8. 39
(s, | H HC2)).13C NWR (75 CD30D): 21.1; 41.6;

23 (358 famh fadaghy Sichggt %9"&?%?*%@3?%0*?@7 ) to give e

189 cFinpodhd Ad8cdorlebdFlid, 147.6; 148.5; 150.2; 153.4;
171.3. HR-MS (MALDI): calcd. for C27H28N6CBNa

%%g'ﬁﬂaqa g,ﬁfr’f D8Ry JoAARTRBr | 927 7w 255AR 1988k; 1635ms; 1607,
Niads( B)153: [0 BBR 2WR; 667 Ba RPLS: 1B3s191Ai; SHapTbsrs By J0k; 643m.

s TR R a8 7 S Y B G5 e 7

a1l HL2H 3a 0Ly 1B6 X4 f =205, ﬁéﬁZHEHnd&thy 58-7.62 {1, 4 H aror, Ketal}-

%W#Z@@ﬁ%@%@ 5 & B PPNY a1 RERAdy Rl 8156329 4

Qz%pm 2.123.Bj plb@nyds& 5;,130.0 SHR eefiS A WA T )= edudb o (it oNO4

0 LiH (10 , 0.97 I, 2
2&"1 I‘éﬁ}iga‘ﬁ%@t gé‘%ﬁ%‘%{bl thI ori(de ?g 18 mi, mir094
4 eq.) 25 as the electrophile were reacted

10 @g%omgh &lylcabaRéyl -Mﬂmﬁnﬂ—b&tm[mlahiMOMé@adxova@ cifd3-

[l el T

3%11@,[01_@ ijﬁptjl@nyl}-hini& con'pound as a colorless
| Yi eI my (21%. Mp.: 207-208C. IR (KBr):

3417W 2935w, 1718S 1635m 16078, 1448s; 1415m 1247s;

12075;1;1 5w, 1041s; 1023s; 949m 881m 788m 765m
. .5 1H NVR (300 MHz, CDC13): 3.06 (bs. 6 H,
CH3) ; @r (d, J=1.5,1 H, Harem cat.):; 7.37 7.41 (m
are Cat); 56(d J=1.5, 1 H Harem Cat);
7 58-F rem Ketal). 13C-NWR (75 Mz,
D 5, A{Q, 111,20 112.4° 119.3: 122.7: 126.4:
128. A 29. A 29 5; 139.1; 148.8; 149.8; 168.5;
170.1. HR-MB][MALDI): calcd. for C23H20NO4 ([MrH|}):
390. 1341, fouzﬁ 390. 1340. 10 b)
6- Di net hyI car banoyl - 2, 2- di phenyl - benzo[ 1, 3] di oxol e-4-c
ar hoxy cid.{ _ le-4-carboxylic acid (120 mg, 0.31
gﬁmﬁ g‘:ﬁr 12% Ehé)herﬁgl z&i%oxoe - Cﬁ ?}2[Y2 dunet hyl|

15 ,%ﬁ‘g <£f eapfcane] [93)-1ﬁ Gﬂﬁ mmol 1.5 eq.), N- hydroxy—sucammﬁe (46 mg, 0.4

s YaR iR cRaR)-6 1B} 5 Sminsprop-Teidi)-22

yamol, 15eq) 9- {(3 6R6aR) 6-[{E)-3-aminoprop-1-enyl]-2,2-
dimethylperhydrofuro[34-d)[1,3] di-oxol-4-yl}-9H-purin-6-amine (93 mg, 0.28 mmol,
0.9 eq.) and Et:N (0.1 mL, 0.68 mmol) were reacted according to GF7.

Vield: 160 mg (819%). Colorless foam. IR (KBr): 3425m; 3193w; 2932w; 1639s; 1528m1;

20 1471mm 1449111; 1396w; 1329w; 1263m; 1208s; 1157w; 10823 1048m; 1018n1; 867w; 781w;
700m; 643w. "H-NMR (300 MHz, CDCls): 1.38 (s, 3 H, CHa.exo); 1.61 (5, 3 H, CHs-endo)s
3.02 (bs, 3 H, N(CHz)2); 3.07 (bs, 35, N{CHa)y); 4.05 (m, 2 H, H-C(7"), H-C(77}); £74
(44, J=7.2,33, 1 H, H-C(£)) 491 (d& T = 6.5,3.3,1 H, H-C(3)); 5.43 (d, ] = 6.5, 2.0,
L H, H-C(2)); 5.79 (m, 2 H, H-C(5), H-C(6")); 6.08 (4 J = 2.0, 1 H, H-C(1")); 6.18 (b, 2

25 YL, NEL); 7.08 (1, J=5.7, 1 H, NHCO); 7.16 (d, J = 1.8, 1 H, Hurom, cat ) 7:35-7.42 (m 6 H,
Harom, Ketai)§ 7.46-7.51 (ms 4 H, Ha.rom, Ketal)5 7.6% (d:]: 1.8, 1 HJ HEIDm: Cat.)S 7.82 (S’ 1 H’

H-C(8)); 8.17 (s; 1 H, H-C(2)). *C-NMR (75 MHz, CDCls): 5.3 27.0; 35.5; 39.8; 40.6;
84.4; 84.6; 87.5;90.7; 111.2; 114.5; 114.6; 119.3; 120.13 122.2; 126.4; 128.0; 128.5; 129.8;




ONH2 OHN7. NN N~ 111z OB N s 4 32 O
6- Di net hyl car banol - 2, 2- di phenyl -1, 3- benzodi oxol e- 4-car

wobessgesaci d (120 ng, 0.31 15 mmol, 1 eq.), HDIECI004/0G186

10

15

20

ng, 0.46 nmmol, 1.5 eq.), I\I-hydroxy-succi nimde (46 ny,
0.4 mol,1.3 eq.), 56 -

9&%?1%&83&8?5@?@%4@@ 447)%]%45?5 DIV 921 4,185% 1%, Fr-mas
X9Y: <Ay thr @g?g%ot}(g@ﬂqhem@&wgfou@d 2@.28%al, 0.9

q.) and Et 3N nmol ) were reacted

di | d; 160 819
ERLRER, LA ERmE RN (65ams, 5 eea s sy LS T R Bhrdro-

hﬁ@nr;{l]]pglgg%&%ﬂdﬁﬁ&ﬁﬁ?g&%ﬁi?@ﬂﬂ%@%ﬁ%&;ﬁﬁd&ﬂw

CDC13): 1.38 (s, 3 H, CH3-,0):1.61 (s, 3 H CH3-endo):
3. QZ&bs 3 H N(CH3)2): 3.07 (bs, 3H, N(CH3)2): 4.05

(iMT2 H HC7), HT7"));, 4.74 (dd, J=7.2, 3.3, 1
H, 4')); 4.91 (dd; J=6.5 3.3, 1 H HC3));

Bo , J=6.54,2.0, 1 H H2)); 579 (m 2 H
H Clinh, M O(R1 )] 6.08 (d, J= 2.0, 1 H HQ1));
6.18 (b ZK/SiI:I%[NW) 7.08 (t, J= 5.7, 1 H NHCO;
7.16 () N, Harem cat.); 7.35- 4 (m 6 H,
Harem Ké 1 7.46-7.51 (m 4 H Harem Ketal); 7.69

(d, ] 16}10&H Harem caj; 7.82 (s, 1H H-C(8))

8.17 (s, | H HC2)).13C NVR (75 Mz, CDA 3):

25
@@staﬁ@ Fiond %e%;roﬂa@teﬁ recBés0d {908AgA]. 1Bmsol)gforded the desired
11 2 114.5: 6; 119, 3;120. 1; 122. 2; 126. 4; 128. 0;
@aw@ eﬂesw 05/ 058228 PCT/ EP2004/ 014186 - 56

130.3; 130.8; 138.5; 139.9; 145.6; 147.5; 149.

¥3dd 54 rh286%). 162,15 7. 1180, 3R (KIRe VB3 85 IviAd: BF00s; 1&@5@ d548n5rl509w;

3

Ci?qb? E)E'Zéi[ ﬁ%g@%@d@ﬁg?@( J1970h s 95 e ST

f#@@‘_{ gin fi?f?ﬁt%,@?g?ﬁq 96f(a£ SH,NGH:),); 3.95 (m, 2H, H- C(?) H-C(7"));
Wfrfzt 39;11 I@%G@D{%ﬁ%é‘dﬂé Il B> H-G(37)); 466 (6, T =48, 1 H, H-
C(27)); 5.83 (m, 2 H, H-C(5"), H-C(6")); 5.96 (4, J = 4.8, H-C(1)); 6.92 (dJ=20,1H,
Hacom, cat); 7.29 (4, J = 2.0, 1H, Harom, car)s 8.15 (s L H, H- C(8)); 8.31 (s, 1 H, H-C(2)),
G NMR (125 MHz, CDsOD): 34.4; 38.8; 40.1; 73.7; 74.2; 84.8; 89.3; 115.1; 116.7; 116. s
119.3; 126.0; 128.7; 129.4; 142.4; 145.4; 146.1; 148.6; 150.3; 151.5; 169.0; 171.8. HR-MS
(MALDI): calcd. for CoHaslN;O7 ([M+H]): 500.1894, found 500.1894.

Example 15

Preparation of Nl—{(B)-3-[(3aR,4R,6R,6aR)~5~(6—aminom9H~purin-9-yl)~3,4-
dihydroxytetrahydrofuran-2-yi] prop—Z—enyl}—5~((E)—2-dimeﬂwkarbamoyl—vinyl)—Z,&
dihydroxy-benzamide

a) Methyl 6-( (E)-Z»dimeﬂlylca:rbamoyl—vinyl)—z,z—diphenyl- 1,3-benzodioxole-4-

carboxylate

=




HO ONH2 OHHN ~ NN 3221, 3 ' 5 OH OH GPS, starting
fromthe protected precursor (90 ng, 0.128 mol)

WO@BJ?{JQ% t he desired product as a col orl| esspEHEPLIN4/014186

10

15

20

25

ng (86%. tR, ~,jyt.: 7.3 min..IR (KBr):
3385 br, s: 17003 1605s: 1548w T509w, 1478w 1416w

1326 1296 1253 1202s 37 1048 972
%i@ﬁl\r’tﬂﬂ Eﬁ\mg]ﬂ;l@l @_bpqv;{w%ﬂs é@hﬁ;ﬁ% %@éﬁ\/@ﬁ%c ozg%ggvﬂf;(} mg,
9_5%&31), I@Ngcﬁn{em;r a%rﬁ!amﬂe%ﬁnﬁﬂ, 0. bF ©4701)).5 eq. 3. PLOPhD,, (980 mg,

2
43 B@Ir(rnol Heqd), 511@{1%4_(204@: ?01 %gg )glﬂ,? C§+ A% mc) }38 mmol, 1.2
eqcégt@ Pci('d&%zq 1) )Inr%% B; 09 @mﬁa@l 0\1-63‘} iB10 h&L%ﬁJeiﬁylacﬁtaﬁrﬂde( was stirred

HetZd07C &7 }.1 ,gftq:scopbng to H r@e:gﬁ Wa p%rﬁ_ltl?ged lFetT_v'ben EtOAcand

Bonddyiet;
7 %%ﬂ&org&xﬁé%%%é@%h%c&%ﬁ@éu%ﬁﬂﬁglg&ulgnJﬂlas% over

1REGSQy; 2@ Bvaporat@On4ncupl 7] qeru@gfgr actlxgﬁ pix.rzﬁfggmgg

ég_ 3; .151. [(f\}#ﬁ] ¢ he%%%efﬁggﬁ?% ]1"\@» d’@éf@% %hge}ﬁ:h%&ﬂa %Efprjiﬁ)féound asa

1&318ﬂ€d@3d1@¥1y eikiderting viscous oil.
N"{(E) 3-[(3aR 4R, 6R, 6aR) - 5- (6- ami no- 9Hpurin-9-yl)-3

dh% 609% GAVArRAR PR 29Hw,r1(')72]:5216525, ]160%111, 1481y 14 1447s; 1396m3
d@rﬁ |1Q§dssbmeyllemmw0)wa1, S70WR U7 169 il ng 64 %&M%@OQ;MHZ,

Gaféy)rw Ezqug éc (5 QR 675 (G 5 156 T C(O)CH);..
CEBRANRLS T R o %W@@ﬂ@ﬁ(rﬁaﬁzmﬂmaﬁwzmammm B,

[ Ution o

6 xdas FRm a2 AHFhe Nﬁ&(wm@g% 362 TR A-E 1130 116:8;
( }i&%l D5 12 15’8"81 i29 d\"ib@'V B layimfr y&sam 196.5¢ 374.950.66.7. FIR-MS

eQM)ALlZHl)Mthd f@ﬂ%&@N@ﬁé@(M Th4 ng%%?i) fO“NQg’%%% 20
ng, 0.38 nmmol, 1.2 eq.) and Pd(QAc)2 (10 ngy, 0.03
{

n¥edio oxylic acid
T A e bR dentiontle by

was partitioned between Et OAc and H2O The organic

| ayer wdS-pashed-twi ce with saturated NaC sol ution,
dried over, My and evaporated in vacuo. The crude
prq\[duct puyrified using flash

-~ O

Methyl 6-((E)-2- dimethylcarbamoyl-vinyl)-2,2- diphenyl-1,3-benzodioxole-4-
carboxylate (170 mg, 0.4 mmol, 1 eq.) and LIOH-H,O (50 mg, 1.19 mmol, 3 eq.) were

reacted according to GP3.

Yield: 126 mg (77%). Mp.: 230-231°C. IR (KBr): 3431w; 3058w; 1710s; 16533 1596m7;
1467m; 1445m; 1404w; 1249s; 121251, 1176n1; 1050m; 1027w; 975W; 843w; 784w; 697 w;

641, FL-NMR (300 MESz, CDCls): 3.07 (5, 3 H, N(CH)a); 3.16 (s, 3 H, N(CHs)s); 6.75
(d, ] =153, I, C(O)CH); 7.24 (d, ] = 1.5, 1 H, Herom, car); 7-35- 740 (11, 6, Harom, Ketal)}
7. 597,62 (11, 5.H, Harom, ketat, AT-CH); 7.67 {4, J = 1.5, 1 H, Hazom, cx). PC-NMR (75
MHz, CDCla): 36.1; 37.5; 110.6; 112.3; 11645 119.2; 124.6; 126.3; 128.4 129 45 129.5;
139.2; 141.5; 149.1; 149.8; 166.8; 167.8. HR-MS (MALDI): caled. for CosHNOs

- ([M+H]"): 416.1498, found 416.1458.




chromat ography (silica gel, hexane/EtOAc 5:1-* 3:2) to
yield the desired conpound as a colorless, slow

y
wo0ds/dsRyi ng viscous oil. 10 Yield: 60 ng (449§ T/EPp04/014186

10

15

20

(KBr): 3059w, 2927w, 1721s; 1§§%§; 1607m 1481m
1447s; 1396m 1300m 1256s; 1203s; 1046m 1017m

97 779w, 699m 641w, . A 1,33 e-BeatBoxvli
%é-k“fﬁa;zpﬁnwt%%@%w%@@?%%@%%ﬂ?o%@gz%,e cetoylic
AaaEes-%akm,ész(é@z@h@-:cs-amﬁ%ozaHemm&mz,zﬁims teﬁahgdro-
omcat.): 7.36-7.41 (m Hazom.Ketal ); 7.55-7.61
@ﬁpf%é-ﬁjflﬁgwd“%(%ﬁé’%ollﬁf AR o). 13C-NWR (75

Mz, CDCI3): 36.2; 37.7; 52.5, 110.5; 113.0; 116.8; 15
119.1; 124.1; 126.6; 128.6; 129.6; 129.7;139.6;

$49.2; 149.5; 164.9; 166.7. HR-MS (MALDI):
cal cdx,for C26H23NCBbNa ([ MtNa] +): 452. 1474, found

-carbox$fsic add HOO iIN\ I ~ Of \ Methyl

f7met h anoyl - vi nyl ) - 2, 2- Bi phenyl -1, 3- ben
3 e5420° hdxyl ate (170 ng, 0.4 mol, | eq.)
H2Q: ng, 1.19 mol, 3 eq.) were reacted
¢

according t . Yield: 126 ng (77% . M.: 230-231C.
IR (KBr): 34?}@5 3058w, 1710s;. 1653M 1596m  1467m
1445m 1404w, 1249s; 1212m 1176m 1050m 1027w, 975w,

%&%ZZSW%@O@%%%;ZW%? O;E’;“’E)E‘:f;}@%&l%)é—é%b 2 ’lic acid
190 ilr% 832 %rgh%l?% g?)l. ) c-g{%%{gag, 9:33 tarbiol, ;.smg.)kﬁrlgwl‘roxy—

(i (Pl 2Geioh, |3 m@;b?;gzgz:g;hgsa@.gﬁs%ﬁﬁfo%p-1_
Ha sty - |di 7 ~AuriBh- & mg,
ﬁ%ﬁgz,%at ?%Ylpﬁg@ﬁf%%@ﬂf%@wﬂ}@ﬂ furi8F-Byin o

; 126.3; ,128. 4.
129 dinal.2%d5) andIBEN £0.14aL, §:6849m0)) WG .r%ﬂ,ﬁfeiléé?%,émfé‘? &7
HR- M5 (MALDI): calcd. for C25H22NGG ([ MrH }):

éé%d%%g g@%g%@g&%gg&% INEKBO0SIABR 2281 w; 16535; 1598s; 1528m;

6rA7ltn) 14570k 18T 4| 1259 haldgyirs VI Ty 0315 1@,4?%}%9375 g?]s‘zwg[Sf;w; 776‘w;

(91 SR R LA OB L ek el e

thys ¢l SE1, aEnLR); 3.14 (5,3 H, N(CHa),); 4.05 (m, 2 H, IYI— . (72), - H’nﬁ, 4.69 (m,

Ol i fILh e T X0 8 Yk TRICB 7 sl s 8ea. 1 NHDE-CL27)s
5.70 (bs, 2 H, NH,); 5.84 (m, 2 H, H-C(5), H-C(6"); 6.08 {d, J=2.1, L F, H-C(1")); 6.82
(d, ] =155, 1 H, C(O)CH); 7.07 {t, J = 6.0, 1 F, NHCO); 7:17 (4, J= 1.7, 1 H, Harom, cat)s
735742 (11, 6 H, Harom, xetal)s 7-47-7.52 (11, 4 H, Haom, xet); 7.60 (] = 153, 1 H; Ar-
CH); 7.80 (d, T = 1.7, L H, Harom, cat); 784 (5 1 H, H-C(8)); 8.19 (s, L H, H-C(2)). °C-
NMR (75 MHz, CDCly): 25.4; 27.1; 35.9; 37.4; 40.7; 84.1; 84.5; 87.2; 90.5; 110.6; 114.6;
115.4; 117.0; 119.2; 120.2; 122.8; 126.4; 128.5; 129.8; 130.3; 130.5, 138.5; 138.6; 139.8;
141.2: 145.6; 147.9; 149.4; 153.0; 155.3; 162.5; 166.5. HR-MS {MALDI): calcd. for

CaoHioN7O7 ([MAH]™): 730.2989, found 730.2993.




|

32005
6- ((E) - 2- D met hyl car banmoyl - vi nyl ) - 2, 2- di phenyl - 1, 3- ben

wo206H/@¥ake- 4- car boxylic acid (90 rrg 0. 22 nMBLT/ER2004/014186

eq.), EDCHO (63 ng, 0.33 mmol & eq.), N hydroxy-
succinimde (33 ng, 0.28 mol, T 3 eq. )

éh%?ﬁg} ﬁgq%@ gglﬁ){]ég P ufgggﬁ% o 157)-3,4 dibydroxytetrahydro-

blran . ool erfyb Y (19 piandthylGarbamngl-¢istgl) 1755 dihgdrpay-benzamide
nmol , g.) and Et3N (0.1 nlL, 0.68 mml) were reacted
accordi ng to GP7. to Yield: 63 ng (40% . Colorless
IR (KBr): 3424m 2931w; 1653s; 1598s; 1528m
ia 4m 1437m 1374w, 1259m 1207m 1154w, 1081m 1049m
973w, 867w, 776w, 699w, 642w ' H NVR (300 Mz,
: 1.37 (s, 3 H CH3-ex0);1.61 (s, 3 H,
; 3 H NCH3)2); 3.14 (s, 3 H,
% 2 H HC7), HC7")); 4.69 (in,
@Jz% (dd; J=6.6, 3.9, 1 H HC3));
1, 1 H HCZ)); is 570 (bs, 2
H (|n 2 H HC5), HC6)); 6.08 (d, J=
, C(1)); 6.82 (d, J =15.5,1 H COCH;
PardolY afforded the desired
S&E‘%ﬁ‘g ffom%e E?erfl{é@ "E@gréZSH é%?n xetY al);
ddudt.a52 chloess4olld. Ha=om Ketal); 7.60 (d, J=15.5,1
Ar- CH); 7.80 (d, J=1.7,1 H Harom cat.); 7.84 (s,

égadg'}'ﬁ %g&%/o) % i},%,t( $z nénﬂ%dlt}% 23Y3 s;sgfs‘rwwémg 19Blzs; 1499w;

8i41Biy; P307%; 126140 5201%41@%305%@721% g@d%@s@, 642w. "H-NMR

oGS AR RO s

10

20

25

giﬁﬁg 4]’%-2)t? = 5166, 15, FHEANS 438D, BTG &6 ]’ 48,11, H-

oS L i 30 585 D o6 QgL (81T B (4 /=154 1,
i d%[s((aev% 18, DR, SR, c5H046h 19194 DU PrrCHT 72 607 = 1.5

t et X
LR o) S b0t BaPrE ()48 52 Hy FPiR) oG BR (125 MH2, ): 36.3
K#? 924137 ¢ ??’ﬁb’ @’8)6‘2*090“7 alrrsd,enas a17.501%. N B20.8:0907 B34 1.0

NJz

D BHEd W@g.%g,rlspgglqgg EH5EaRioont 301 bgnhueeN: caled. for

s dgsit ad o R Rde)asien 95a) ahes88.5889. d.

Example 16
Preparation of N1-{(E)-3-[(3aR, AR 6R,6aR)-5~ (6—am1no—9H—purm—9—y1) -3, 4

dihydroxytetrahydrofuran-2-yl] prop-2-enyl}- -5-trifluoromethyl-2,3-dihydroxy-
benzamide '
a) 2-Meﬂloxymethoxy~5—triﬂuoromethy1—phenol

O/\O/

HO

CFs3

To a solution of 1-methoxymethoxy-4-trifinoromethyl-benzene (4.6 g, 2231 mmol) in
60 mL dry THE cooled to -78°C, Buli (21 mL of a 1.6 m sol. in hexane, 1.5 eq. ) was
added drop-wise via a syringe and the mixture was stirred at low temperature for 2 b,

then the cooling bath was removed and the mixture was allowed to gradually warm to
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Yield: 12 ng (48t R a oyt: 9.7 mn. IR (KBr): 3373

br, s; 1696s; 1642s; 1591s; 1499w, 1419w, 1307w,
wobdtshas228201m 1138w, 1052w, 977w, 840w, 800wWPCT/EB4/014186

642w. i H NVR (500 MHz, ):3.05éﬁ 3 H N(C}B)Z) 3.22

(s, 3 H N(CHB)Z) 4.07 (m 2 H C( H C(7"));
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KrCaddad to Fﬂl&feﬁcﬁdn arfdl 106 stfrding s 4018;111?1&&@()112.1)@&16:& s a(-f8°C, then

J=15.4,1 H,
'711%%’1‘(1:8311 15 %lcgf é%&]ﬁ tqjﬁ)oéé Ailu 8@ mlﬁl}_ki g@éﬁ%‘tﬁ% Yiwas
ff@i[g(i«l?ed Hs}eﬁg)éml\cl& ﬁ@{lz(% (%/Etmwf@(%% solBtidkDir{ €;Q, 2Hq.) and NaOH,q (5.8
b2 i xeqns sPatoRe L4 S TS g MbgIEEY Tecg Hien
%%fée%ggh@%%gusm wad 488 ,and.&& @E&Arz s k4 Ba@ed HOcyith 30 mL

ﬂ"\b;@;q@e c[rmlzqstldng &rgr_'elxgg : tkmatqg%:g& %Igggsolut}o% dried

%@nc’f’ LRPafALd MPa&lb. The crude product was purified using flash
chromatograp{ly (silica ng geF\;caIGle ﬂt@%&éf i1 )a{n ’Ylgd %ﬁl- ge%{reci] prod¥1ct) a5

10 ﬂ%mﬁ%HQ %yt et rahydrof uran-2-yl]prop-2-enyl}-5-trifluoro
y 2, 3-di hydroxy- benzam de 20 a)

oxynethoxy

S Y O Y eeni, 2 Gons S9BA Y 7RIS 1802 35 06s; T 13305
%13%’%‘ 30K rﬁ)%?ﬂ&ss‘l dahl; f9h4kos7®rmt8imhr b@m,esseW(@B@ tH-NMR (300

THP | - 18C,
ik CROLY. 58 (50t T, DR TR 6, 2100 Gt Tl (ot 710720 G
%f@p}g e1s vk f%fMgEﬁ: :588; 98, si me; 5=3t6) T1ad; a17.5 (4, J =

erature

15 rze@pmrs éq;dq%é) 2RO ded W)Eﬁfﬁg@g&i ‘3 %M?@RE%%F?D%) -

VBA%?@ gﬁ%ﬁ- Lol gf‘o?&%%%g@ﬂﬁg zzz@@o@@oﬂw 2170580.

ng again'to 3 (3.95 g, 38
1.7 eq.) was added to the reactlon and the

SI:t)lSr-B:rdmo etsificormmethgebdnemeahddidr 1.5 h at -78C, then
the solution was allowed to warmto -10C during 20
m n. -cooling to -78C was followed by addition of
@%92 5.82 nL of a 30%solution in H2O, 2 eq.) and
(5.8 5 nL of a 5 maqueous solution, 1.3 eq.).
Th| lution was stirred 16 h at r.t. then
sat urlat ed NHACL-sol ution was added and the mixture was
extracfed twice with 30 nL EtOAc. The pool ed organic

fract hed h sat
s et Pt ki ar ) PRy S ERY (518 the 31 bl Bin 20 m. CCL

20 PBA @wmgfa@s aﬁwt i @@I) wai mea bad t'he mbitmemf@gtlap& gt 60°C for 10 b
é’%&ﬁ;@{@@?fﬂ%‘cﬁw% theeri( I%?I?OVEd zF?*E 1%?‘1?0 andl 'ghe crué/e proguét%s %ﬁﬁﬁé&ﬁy flash

chromatography (silica gel, hexane / BtOAc 4:1 — 3:2) to yield the desired productasa

yellowish oil.

 Yield: 910 mg (74%). 'H-NMR (300 MHz, CDCls): 5.68 (bs, 1F, OH); 5.81 (s, 1H, OH);
25 7.14(dd, J=2.3,0.6, 1 H, Hywom); 732 (dd, ] = 2.3, 0.6, 1 H, Harom).

¢) 1,2-Bis-benzyloxy-3-bromo-5-trifluoromethyl-benzene

5 v@
SO




10 yellowsh oil. Yield: 3.5 g (70%9. IR (neat):

3426br, in; 2962m 1709w 1622nz;; 1516s; 1464m 1330s;

Wwokaess228162s; 1123s; 1085s; 982s; 914s; 879nPCHBEBMM4/014186
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15.

762w, 658w, 618w, 'H—NI\/R(BOO_ég/Ijz, CDCI3): 3.52 (s, 3
H, OCH3); 5.26 (s, 2H, OCH0 97 (s, 1H, OH);

7 1%50 ggo%é%l%ro&nc( a trﬁjﬁ Lg?r%s]fgy%})fl\g %% gt% &51@%%)598 mmol} in 10

?mﬁ)icéta@e (05 Q1A Qagﬁ%l 26l 00 éq) an]:kbé%ﬁylgjrpmidﬁdl 12 g, 5.95 mmol,

(E) Fegaiet o e s r(eﬁ%;‘f i £ orflspoltit M4 1,0 and

222 50ke aded to the mixture and the phases Were separated The organic fraction.

3 S ng cgwglre, Ipag}llguag (51 s%iutlon, Dovet gf_[ggb4 and quggtecf Blyacuo;

4TEJ ¢rﬁa@pfoaﬂatwlp1ﬁﬁecz afag fadh- oﬂmhat()gra@hmsﬂm g8, herahy / EtOAc
Do eRs %95:89@1%*83 s s0c tor Ao n

The sol -vent was then renoved in vacuo and the crude
@mu¢50 fﬁg%smy My erb Ve Immr)ﬂ%m%gwam&&w( 376t R499w;

h gl
Mém;%e ngf?gﬂ% Fuds e Dot Yol 9L A 11‘5%%.}5{@5% 057m; 919w
1&39%!1\/%1(&%8%&& r@@@xsoo Nﬁ{aﬁ&l}(@ig 5. 09{5, m, OB 3B, (s, 2 H,

/ (@@H?ADE), QQ@’%S, @,Hso 18 ﬁqga;m;,s 13316[{310,11 oy, 585 O (] 134, Horom,

écm e Er\eﬂ)ziﬁ' 15000 5D TIUBTBOELI0Y (hEaddel 18.4 122.5
a(céj)}:@tﬁ)blﬁdf(q\,/%) 2291)?§§75{§3 25 SRR NEIARS; 1004 12851286
3153! N8 IE? 1t4|8 It i%aos @“‘% (33 MEBSCIHCRY. dgmls (s()SJ:;ILIg—héEg (MALDI):
neabdl. @ Casﬁ )sB@Ba@zIBeHMTNblr 8#8‘81%?%%%945%@16%

eq.) were added and the solution was refl uxed for 4 h

| A\g | P QIS'EﬁQb?:&y[oxSr 5 trifROraRethyEb&¥oateer e added to

20

25

ure and the’ phases were separat ed. The organic
fractl on. 5 was washed with saturated NaC sol ution,
1 and evaporated in vacuo: The cr ude

drietheer MFSQ
pr odug EQJ fied using flash chromatography

(sil exane / EtOAc 10:1) to yield the title
(=175 olorless solid. Yield: 750 ng (87%.
79 80C. (KBr): 3032w, 2935w, 2884w; 1576w,

14§§W 1485w, 1455w, 14241n; 13821v; 1335s; 1290m

%23%@&@%%%%? Hzmg %)xx/hznﬁ) B%é?ﬁlﬁ&%‘ggbet%ﬁ b%ﬁ??éf{e (750 mg, 1.76

Ol i 1PmL e $‘HF2:obled to —90°C, Buli (3.3 mLofa 1.6 m solu’uon in hexane,
5.28 mmol, 3 eq.) was slowly added via a syringe and the yellow solution was stirred at
low temperatuze for 15 min. Methyl chloroformate (1.66 g, 17.6 mmol, 10 eq.) was then
added to the solution and the reaction mixture was allowed to warm to r.t. where the
stirring was continued for 1 h. The mixture was then poured into a separatory funnel
containing HO and EtOAc and the phases were separated. The organic phase was
vwashed with brine, dried over MgS0; and evaporated in vacuo. The crude product was
purified using flash chromatography (silica gel, hexane / EtOAc 10:1) to yield the desired

compound as a colorless solid.

Yield: 383 mg (52%). Mp.: 78-79°C. IR (KBr}: 3033w; 2950w 1733s; 1610w; 1486w;
1430n7; 1363s; 1299 1250s; 1199z 1151 1121s; 1045s; 956w; 93545 900w, 867w;

30 750w: 698m. TH-NMR (300 MFz, CDCls): 3.87 (s, 3H, OCHa); 5.14 (s, 2 H, OCHaAD);




OCH2Ar); 5.97 (s, 1H OH); 7.18 (d, J 1.5,1 H Hacom
cat,); 7.32-7.47 (m 11 H Hazom Cate Hazom Benzyl)

WO LBGHbIES (75 MHz, CDC13): 71.5; 75.0; 110.3 (BCT/BE2004/014186
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3.9);°118.4; 122.5 (d, = 3 9)3123.1(q, I= 271);
127.0 (q, J= 33.6); 127.6; 12897 128 3 128 4; 128.5;

GG SR [0 Rt D (PR My =10.12.

2, FHL5 R H3OCNEMH (#ENA}E,) DALY 50583, 6%@9&11345% 0x693); 118.0;
2P BN PP g T 01 08 B R BRIO0RS §20 198 5 1284

R3&5017B®; 4356 11351616@ B56mF; 153.0; 165.4. “B-NMR {282 MHz, CDCls): —62 7 (s).

B RT3 LR S L M MO T R0 1152 Al
Belcd. ﬂ)ﬁC%HI&Dﬂfg @64.34 H $0lfattidaD 66.06, ek dRe, 20 5. 28
nmmol, 3 eq.) was slowy added via a syringe and the

y n i rred | ow tenperature for 15
rFS3 M %R@%#ﬁl@%"a%’?ﬁ%‘ir%m ?Yts%engz 7 6 mol, 10 eq.)
was then added to the solution and the reacti on
rri_xP‘é was aIIovved towarmto r.t. V\,here t he

Ae-aigh t he phases were separated. The organi ¢ phase
was 25 washed with brine, dried over MgSO4 and

R el o Bl AR P HET SR Sen il (it 067
]rﬂzinll;%) it $(I) gflgmggn @die$ireso mg)m;aﬂdeé&xhﬂxeahmtﬂre wgs stirred 16 h
Ipdens Hy g%wphirﬁggr%%iﬁzﬁ?‘%éw %ef%?ﬁﬁ?ﬁi’%%h) Celite and

%ﬁikﬁted 12bR56 tolyiBiRnthe EAbdathpdubidls a giddhspli@56w,
14; 909w; 867w, 30 750w, 698m ' H-NMR (300 MHz,

S5 i s b iéﬁcﬂ R hsrronns

%&MJ)BS%QWZ 13%3710415:14( 936%1;387‘141 ﬂ%mpﬁ??m ¢HENMR (300 MHz, ()3D3OD)

Z0 enz

m ML é ﬂ@%é 7. %(561 H]Hargm C;X?’F% E%R (75 MHz,
%ED dé’)) 53. %11313% 11@@*911% 08@21 9@ ?h%)zi @S A }q—fgs)zwe & 154.6;

128, 95191§ mzsabéﬁ casgm)e -&10) ﬁR~ SOBALDY: 160 tor CoHRi05

DRI BA Mg, 07 L (), S0

found 439 1132. Anal. calcd. for C23HI904P3: C 66, 34,
) Medityl £.0uRis- (Er68hasy-pheuy] 76 trifyormmethyl-1,3-benzodioxole-4-
2 36 diﬁydr oxy-5-trifluoromethyl -benzoate ,0 0 CH
carboXylate

oo O~
O
FsC o D
O/
4,4 -Dimethoxybenzophenone (213 mg, 0.88 mmol, 1.5 eq.), oxalyl chloride (900 mg, 7.1
mmol, 8 eq.) and methyl 2,3-dihydroxy-5-trifluoromethyl-benzoate (130 mg, 0.59 mmol,
1 eq.) were reacted according to GP2.2. The crude product was purified using flash

chromato-graphy (silica gel, hexane / Et;O 10:1) to yield the title compound asa

yellowish, very viscous oil.




F3C 1 OH To a solution of nethyl
2, 3- bi s-benzyl oxy-5-trifluoronethyl -benzoate (280 ny,

woQoBsdBsmol ) in 10 nL MeOH, Pd/C (10% 30 nBYTARER04014186

5

13

20

added and the mixture was stirged 16 h under a H2
at nosphere. The reaction mxture was then filtered

IR YA eahks AN XAR0L 3066 s ey ooy gt dihessy,
(RI591456 (KB 152 BB, 132820752050 08T HOSTAOAT: 53275

R Y s s A e S

SN CH? BA0ad, [ &, HOTH, Kokl 7985 (5 =1 o) 7.47
deEBf@ 6. 428, QH aroxﬂ :'Ket@)z 7@# (g)s_ §5,(]qﬁ QIQG% ﬁgﬂ@}{ (75 MHZ

[ 6896: d\'ﬂ“Rs 1%8?12'%2113 120.624,0=(8)); 123.5 (g, ] =
@% %é 5%'47 1 § 3,7 iLSCi MO (282 MEE,

200); TB34(q, § G@ﬁd: ,21@:3 001)3214) 1&§

| MuHE):36bepwofound
Gt S S ELN Y oY b o @m’?g‘%ﬁ ]I)c%
AGTA1 20D fmﬂhwﬁ@bﬁmﬁnﬂﬁe@@?}ec@@a% 16¢o 91153}52 6.
eq.), oxalyl chloride (900 ng, 7.1 nmol, 8 eq.) and
r { Qﬂfﬁ-hilbeh%tﬁ@ﬂle—f;(ckﬂﬂa fic acid
ggﬁ Eﬁl%géﬁﬁb&g@gxal?s%@g%ac d accor di ng to i
GP2. 2. The crude product was purified using flash 25
chn o-grapry (silica gel, hexane / Et20 10:1) to
yi el tQF | e conpound as a vyellow sh, very viscous
oi | 0057 058228 PCT/ EP2004/ 014186 -63 Yield: 170
n%:l /NER (neat): 3003w, 2956w, 2839w, 1727s; 1642w,
i 2s;1§8 1514s; 1486m 1445s; 1324s; 1268s;

.1234s; ..1.17 S o123m  1042s; 1005m 935w, -832m 783w -

674w. ' H NMR (300 MHz, CDC13): 3.81 (s, 6H, ArOCH3):

en ol-4arboxylate
i@gﬁﬁ&iﬂep&t A)- @t&@u&ggﬁaﬂgyg 13-8 zaais)x 14 4H; xylat

((e@mg,]g: 16 rﬂtnoIZl &q.) 4ncmoaéﬁaﬁh (2&areaPY5 m?ﬁ%(ea ) Wff@-"e“te‘i
rem cat). 13C-NWR (75 Mz, CDClS)
512604?‘]1”%%0 108.6 (d, J= 3.1);112.3;113.7;120.2;120.8

d, J= 4-3);123.5 J= 270):1
gﬂadﬂsmg (zm%mls, (Igzz(m Bi»eldv)w 2?%@W8208§§’¢z @%w( i@é% 1513 -
3 g314;@31m; 676
G P3cih iyl e BRI gty W D
Q@IL/BRQ?;O(@ MHWIWPQ 1(5: %AI@.@HSHslﬁ‘Ll(é f ]O'tl ﬁéa %: arom, Keta’l))
730 (d6j 1.5, 1 5, Harom ca); 7-46 (dd, J=6.9, 2.1, 4 H, Harom, xet)3 7-70 (d,]=15,1
H, Hacom, cor.). “B-NMR (282 MHz, CDCl): -63.7 (s). HR-MS (MALDI): calcd. for

CpaHaoF506 ([M-AH]T): 447.1055, found 447.1059.

h) 2,2~Bis—(4—methoxy—pheny1)—G—triﬂuoromethyl—benzo[1,3] dioxole-4-carboxylic acid
{3-[(3aR,4R,6R,6aR)-6~ (6—ami110~9H—purin—9-71)-Z,Z—ﬁmeﬂlyl—teﬁahydro—furo[3,4—
d][1,3]dioxol-4-yl]-prop-2-enyl}-amide




10 g) _
2, 2- Bi s- (4-net hoxy- phenyl )-6-trifluoronethyl-1,3-benzo

wodomesas4- carboxylic acid HO O O ~O F3C | PCT/EPT04/014186
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Met hyl
2, 2- bIS (4 met hoxy- phenyl ) - 6- trlfluoronethyl |, 3-benzo

d% %)E % {nfgiar b%%n%% &80 groré@e‘thqﬁ) ljév\gglg%lrdié)xgltee@ca)rbéﬁﬁﬁc acid (90

%}%Wﬂhﬁﬁoﬂ Pe@? DA T '(ﬁi e, B8udfol( 939.% droxbfﬁur,cmlmlde (31
3441Dr 936w, 2837w 1687w, 1611s: 5133

2
mms 18 5 180 55| GaRERERCIR TS Frd amiropromeivl]-2.2-

SO oA AR MR R0ME (70.mg, 0.2 mmol, 1

rqmnd%ﬂﬁl(olnﬂv@:f@ r(llleI)J'Eele mqteq#acqqa gio €BT); 7. 46
(dd, J= 6.9, 2.1, 4 H Harem Ketal); 7.70 (d, J= 1.5,

]Yl 1'&' %%mﬁ%oﬂelgﬁagiwﬁ%%zﬁé p)(:z08 m -3426@33-31781@2; 29351y;

20 C24F20P305 ([MHH ) -
WYWDBﬂOs,fléQ?m1MW, 1080y 1RJ5Ws 13175; 1254s; 1210ms; 11755 1121ni; 1025ms;

21(9%4 v 7858, eK %560'103149 ébdi(y @(;@Hﬁt )Z,@[si (33H,

A- b
(@Iamﬁs e Aot Gy VAN b Lo B L)

| Sodta L L SBE, Qxphs b 55 OBy F=Eiubly 31 48 CRFD); 58D, 4 T, H-

W), EBOY D38 8667, EP200A/HF4138’) )5-6636-6.92 (m, 4 H, Ha.rom, Retal); 7.09

Grdrord b SO L ba o . HLMRLETRI o s BERE, e
SR 1 BT 51 b2 1L 151 @b, cus 622 (5 1 B, F-CL2). “CNMR

&7%%@%&&%&9@%’72 4[0(93%5 4% %3%?@%0 2; }? 33, eﬁa)n 114.6; 115.15

dizoet; hyo.peroyd i ze. 5 Gy, | 3, 240)124.6 (g, ] 5. 5); 1281; 5. 5 130 15 1303

11]3g3§e 343' 9: ﬁig %gw,(lgﬁp#ﬁ? f] 6&35@”1‘6%r §913\%g1?% (f'zgza %ﬂW@DCIS) 61.7

Y. URiNIG (R TBRY: cal¥il EbelC I FsWeD( ([FRAH | Tolob 2545 doringlifh?-2535.
%.: 114-118C. IR (KBr): 3426m 3178w, 2935w, 2837w,

13 0| R SR RGBT S50 1y v

( B8P et ddfirkn3Byl(sop &~é!hyl]®4$ﬂﬂum))meﬂn6—2,3(—él,hyﬂrw -

benzamide

CFa

HO NH;

7! N =N

a(’ ! /)

6!\6' N N 2

O

4| 11
3 2t

GH OH

GP8, starting from the protected precursor (75 mg, 0.1 mol) afforded the desired

product as a colorless solid.

Yield: 48 mg (99%). ty, analyr: 14.7 min. IR (KBr): 3409 br, 53 1670s; 1649m1; 16073 1545w;
1398w: 132713 1194m; 1124ms 1049w; 801w; 725w, "HI-NMR (500 MHz, ): 4.06 (m, 2 H, -
H-C(7), H-C(7")); 424 (1, J= 5.1, L H, H-C(4")); 4.52 (m, L F, H-C(37)); £71 (£, = 4.8,

1 H, H-C(2)); 5.95 (m, 2 H, H-C(5"), H-C(6')); 6.06 (d, ] = 4.8, H-C(1")); 7.15 (&, ] =

1.2, 1 H, Harom, cer); 7.64 (d, J= 1.2, 1 H, Harom, cat); 8.29 (s, 1 H, H-C(8)); 8.39 (s, L H, B~

C(2)). BC-NMR (125 MHz, ); 41.8; 75.3; 75.6; 86.1; 90.6; 115.5 (g, ] = 2.5); 116.4 {g, ] =




CH3_endo); 3.81 (s, 6 H OCH3); 4.04 (m 2 H HCT7),
HC(7")); 4.68 (m1H HC4)); io 4.95 (dd; J= 6.6,

wodofsosdElh, HC(3')); 5.45 (dd, J= 6.6,2.1, 1 HCT/EP2004/014186
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15

qu)) 5.81 (m 4 H H O5), HO6), N2); 6 08
J= 2.1, 1 H H-C(l)) 6.886.92 (m 4 H Harom

@@a'ﬁ%@ 01,%8%3}5])9 (q,T3 )zézs'? ,,Q‘ZWS*) fs&%z&% 5. 471%7 8; 148 3;

(550.31 15$.3;156(68)70.1. "FONME (zstHz,ch@lsw -6HArTh H:BaTt/Iﬁ (MALDI):

R A i

113.7; 114.6; 115.1; 15 120.1; 120.6;120.7;123.54 (q,
hﬁm§%ﬂ§17124 6 (g, J= 33.5);128.1;,128.5;130.1;.130. 3;

orsesspiefi (S G o 418 gy e

( MAL-Bloks ofiran-2GARHRE ERNGTS5-{dopidfiytR; 3- Ay d@5% benzamide
found 7 9 25 5. 1)

NA)- 4[¥szyroyﬁpr13?amealp@%'ﬁ et ogreB B2 purin-9-y1)-3
, 4 di hydr ox

tetr drf apan- 2-yl ] prop-2-enyl }-5-trifl uoronet hyl -2,
3-di oxy- 20 benzamde CF3 HO ONjH2 OH HN 7, NN
4' 3 2° OH OH GP8, starting fromthe
pratected precursor (75 ng, 0.1 mmol) afforded the
desired product as a colorless solid. Yield: 48 ny

% r;@spen&gm ofitMitrip ﬂléngf 4%HBS PhorifAn(HfBinide Q408 3409, mspl, 1.3 eq.) in5

1649&@1&%&97 712*5§,\§\f{3wlp:|_ émpigggdﬂliﬁé Z?ll Hé*l%érﬂ 6 m solution
HEH 1;1% CY q?S)ZTH’tE@ ?eﬁo)w diofta, solli’ﬂo& d,1-(B- ﬂrl,ethoxyu4-

8'91‘905."}’-5)1‘19'5}% ﬁhagop.p (5& é(%&j% ek, ét 51)) g%&gdr(yﬁﬁ was

| a%cf[ed d’fﬁge%cﬂ&n mfxtllrr% Vedd alldwwed tlni?arniltd'i: t. WheentinGagyas continued N

H, _Ha
Thg s@persion wapi! qqgcg g&z P scilg@tw e%apégaw vaguo. The crude

EIO%}J%%H@F%ST%% 28 PCT/ EPZ%;%L&E%%Q&_%%{E% /E)E)ﬂaﬁ &1 toyield

1ﬂfe®su@proapct1@1ac910(r esspd. 32, 5); 125.7 (q, J= 269);
130.5; 130.9; 143.4; 147.8; 148.3; 150.3; 153.3;

Rl %%6&%%&%5%52%@% 16:8; 8602 1580m; 1513s;

20

23

1463m; 1413m, 1300m, 1248s; 1224m; 1157s; 1139s; 1077s; 997s; 922m; 885m; 855173
817w: 765w, "H-NMR (300 METz, CDCla): 2.14 (5, 3 H, CHy); 3.52 (s, 3 H, Ar-OCHa )3
3.91 (s, 3 H, OCHs); 5.03 (qu, J = 1.5, L H, CHy); 5.23 (s, 2 H, OCH;0); 5.29 (qu, ] = 1.5,
1 EL, CHy); 6.98-7.03 (m, 2 H, Haror); 7.11 (d, J= 845 1 H, Harom)- 3G NMR (75 MHz,
CDCly): 21.9; 55.8; 56.2; 95.4 109.2; 11145 115.9; 118.1; 135.9; 142.9; 146.0; 145.3. HR-
MS (EI+): caled. for CoH1sOs ([M]™M): 208.1099, found 208.1097.

' b) 4-Isopropyl-2-methoxy-1-methoxymethoxy-benzene

To a solution of 4-isopropenyl-2-methoxy-1-methoxymethoxy-benzene (3.5g 16.81
mmol) in 20 mL MeOH, Pd/C (10%, 350 mg) was added and the mixture was stirred 16
h under a Hy atmosphere. The reaction mixture was then filtered through Ce}ite and




cal cd. for C20H2OF3N606 ([ M+rH] }): 497.1396, found
497. 1401. Exanple 17 5 Preparation

wo%@g;lgsmg) 3-[(3aR 4R 6R, 6aR) - 5- (6- ani no- 9H pBECTEPBOYDI4186

10

dl hydr oxyt et rahydr of uran-2-yl ] pﬁﬁop 2-enyl }-5-1isopropyl

d b
PRI RRTY 2R Aol TR B HEY KoL il sgmponnd asa
QblorBsoil. A suspensi on of
met hyl tri phenyl phosphoni unbrom de (1.1 g, 3.09 mol,

ST 521 ool rilevgeT g 6 02 TS 1t i g 12060

l IEZBQXHB@& 115@5 eOr); 103 Dw:t 100 &s; 923 1h;BE28418 100 S 63 683w, TH-NMR (300

@@3 agﬁn?(tﬁ %ﬁtcﬁgqo%gs (586 0 1A (543 H Ar-

eacH;); B.88 (ms z@ ac sv;ms, 26}§1®©H§(D§Jl st;isea v@@ﬁtz Hnﬂm), 7.07 (d, ] =

'mxture was warmt o

0 Tt - DS MRl GG B5rs P 63 Be ML 116.5;
the. zs_@iav@rm Wasycey RN A @m r&amqypcnm@mwa 4£0.1256, found

product Was purified using flash chromat ography
(%hollﬁé@ gel, hexane /EtOAc 6:1) to yield the desired

product as a color-less oil. Yield: 424 ng (86%. IR

% 80m
U L D e e
24077s; 997s; 922m 885m 855m 817w,
765w ' H-NVR 300 MHz, CDC13): 2.14 (s, 3 H, CH3); 3.52
); 20 3.91 (s, 3 H OCH3); 5.03.(qu,
CH2) 5.23 (s, 2 H OCH20); 5.29 (qu,
H CH2); 6.98-7.03 (m 2 H, Harom; 7.11 (d,

. J='8.4. 1 H. Harim.13C NMR (75 MHz, . CDC13): 21.9:

15

20

25

ol ot oot Bt a1 o)

(1&1'3]5&1)1. d@OH:IE 086led fodfaE BANIZ 91009 Ef a b m solution i m hexane, 1. 5 eq.) was
Tda2® E{ﬂpﬁ%ﬁ A gﬁ&&%ﬁ%ﬂ IS NN TR N i DR ENE5 haPoE. This

%lﬁ%ﬁrx@d@ el sldwiyatbaky-d soltﬁidnmfg;/rﬂhﬁ@hlor@’@rmeWé%,QSE mmol, 10
16.81 in 20 OH, Pd..C (;10% .3

50 10tk By el TR e v st 1 g ag el WG O,
%ﬁl@ﬁﬁ%ﬁ@iﬂ)ﬁh deieﬂh@h h@dedioxheisdutims andigie phides srerceparated. The
through Celite 05/05 20 ).

e Lt RS shot YA I SRV SHHERR SHieve BsOr and

:{&aﬁ)@r@iea ik bc?cub | ’I‘H&G:rﬁ diet vous parified huginb ﬁssil ahirbmatography (silica
ie

d: 3.31 (949 neat). 2959s; 2827 92]il\l'

154 étsxant&?@@éc 91 ) tsp E%G@mpom— gga YM

1156s;: 1079s: 1037w, 1004s 923m 852w, 815w, 763w,

gg%w 1? g‘g? c%z% J(ﬁeagfﬁzws@gmz@ééﬂ)} 1%99% 17355 715@614!2%&.87171, 1464ms;
1439n; 13391??., 12635, 1207s; 115715 1063s; 9615, 860w, 797w, 656W H-NMR (300
MHz, CDCl3): 1.24 (4, ] =69, 6 1, CHs); 2.88 (sep, J = 6.9, 1 H, CH); 3.57 (s, 3 H, .AIT-
OCHs); 3.86 (s, 3 H, OCHs); 3.90 (s, 3 H, C{O)OCH3); 5.10 (s,2 H, OCH,0); 691 (d, ] =
2.1, 1 H, Haom)s 7.18 (4 = 2.1; 1 H, Haem). PC-NMR (75 MHz, CDCL): 24.0; 34.0;
52.2; 56.2; 75.43 99.4; 114.4; 119.8; 126.0; 143.3; 144.9; 152.8; 166.8. HR-MS (EI+): calcd.

for Cy4H200s ([M]7): 268.1311, found 268.1300.




OCH3); 3.88 (s, 3 H OCH3); 5.20 (s, 2 H OCHO);
6.73-6.78 (in, 2 H Harom), 7.07 (d, J= 8.1: 1 H,

WO”%&E%ZZ@-?’O NVR (75 MHz, CDC13): 24.1; 33.8; BETEP2004/014186

176560 110.3 116.5, 1182 143.5 1444 149.5.
HR-MS (1) cal cd. "for c12H1365 (M +): 210. 1256,

und 22}% 1246 ﬁ% N

t2 Ry P ‘Gﬁr%ﬁﬂ’m@y ?rﬁ%’%cy%c? met hoxynet hoxy- benzoat e
o To a sol ution of
4- HeQpdopyl - 2- met hoxy- | - met hoxynet hoxy- benzene (2.0 g,
L) in 35 L dry THE cooled to OC, BuLi (9 nL
msol ution in hexane, 1.5 eq.) was added
wvia a syringe and the reaction mxture was
rred 2.5 h at 0OC. This 15 solution was then slowy
added to a soI utlon of nmet hyl chloroformate (9g, 95.1

IRy -xﬁbﬁoa;r-zaﬁethﬁyam&zmb@lma@ in 5 mL

it S
%:m%ﬁhi éoé’l?éﬁé ata%r&a Hess Chd eI oA Rep gy wes dded
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V@rroﬁ wihe R 2 i ge. 1R m.&lﬁﬁﬁﬂflrdé th%yﬁirg&%bﬁ) mraed-m‘w, ¢leen the cooling
sat urat’'e NaCl sol uti on ri.ed ove

hedporeatismaved v dbe SHRENE FEAINLBUCE fﬁé“pgur T gction was the
llf:‘i'ﬁ%gh%‘ Cﬁg&%% HAS kAR e feghiking anﬁﬁlr@ @hs etteachietwice with 30 ml

yEHLGlyi 13e cgmb?ne]@) C@tg;;;hg ' Sclg?c@ts Ig%i@ /éne cFyev(‘ %@ ang %‘é%orated in vacuo

2841 / 484 ﬁﬁﬂ AJdHI9 h1h25mLHfBr
e b et B e e e AB01 A 70

686% i WG t(f@(}@ide 161%%11391%2;3%(3 gt 1@5380%”‘ H0 wa;
&g& %gﬁg (58 ?fss’_ﬂ'_lre%e% ex%ra&ed%h B L&A The or@lﬂﬂ; la#cr was washe

6
Stvﬂleesngh sﬁujcedﬁl&@t)olu@ozg ]_S(r@d oyer %S@ALlandle%Pgr%éﬁﬁgt vacuo to yield
7 18 dﬁoéug%% Bilo“l;xllsz zerr) 13C-NWR (75 MHz,

562 754 99.4 1144
119 8, 126.0' 143.3; 144.9. 152 8: 166.8.
s
H-N Z, 3
D g 7500 i 728 7
To.a ﬁojé :ut?ﬁ%%i&fééﬁt g (sep, T =71, 3 Ak, 19 0., Bt 7.09 (4,7 =

S yl Y25 ax tlbqg)(s,QeH;on{)elﬁG}M (75 MHz,
sgﬁigﬁ)ﬁ%ﬁé@, u@&edﬁgmwﬁ% 37hs arR-AS (Brv): calod.
¢ e orisCe a0l BarOath BB S " he. siirring

continued at r.t.. for 1 h. The reaction was the
qyenchsd 2,f3,ydiﬁ§i&iokjrﬂﬁsd;fropﬂ€beamda¢he resulting mxture
was extracted twice with 30 nL

/‘O O
oH

OH

2,3-Dihydroxy-5-isopropyl-benzoic acid (140 mg, 0.71 mmol, 1 eq.) and SOCl, {430 mg,

~ 3.6 mmol, 5 eq.) were reacted according to GP1.

Yield: 125 mg (83%). Grayish solid. Mp.: 66-67°C. IR (KBr): 3425s; 2955m; 1688s; 1485s;
14385 1338 12765 12313 11595 11123 10185 964w; 893w 785m; 693w; 641w, ‘Ei-
NIMR (300 Mz, CDCL): 121 (d; J = 6.9, 6 H, CHs); 2.82 {sep, J = 6.9, 1 H, CH); 395 (5
3 1, OCHy); 5.61 (5, 1 H, OH); 7.02 (4, J=2.0, 1, Harows)s 7:21 (4 ] = 2.0, 1 Herom)s




CH2C12. The conbi ned organic fractions were dried over
MySO4 and evaporated in vacua to yield a brown solid.

wo thispssmteri al was redissolved in 1 nL AcOH t BCTEPI§4/014186
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2.5 nL HBr 10 (33%in AcOH) V\@Eégdded. The m xture was
stirred at 120C for 5 h, then O was slowy added

th Wiyt t [ 4;
el Setn e R M A E L e ey ol ey e
ded.ed aave 144 SO, saHR - W8 Bhr Jataddl. for Graldud: {1d1y /) e114.08ppdound

8 éed product as a brown solid. Yield: 45 ng (41%.
I?fg ¥51-152C. IR (KBr): 3311m 2958s; 1675s; 1613w,
1483s; 15 1384w, 1276s; 1161s; 986w, 872w, 796w,
WMYYBSWPL'JWWZ _dighiivR-( 3bendutigxoRBEspexylate2? (d, |
7.1, 6 CH3); 2.84 (sep, J =7.1, 1 H CH); 564
s | H CJ—I) 7.09 (d, J = 2.4, 1 H Hazom; 7.30
1 H Hanm); 10.29 (s, 1 H OH). 13CNWR
DC13): 23.9; 33.5; 110.8; 118.7; 119.7;
144.8; 147.4; 174.8. HR-MS (El+): calcd. for
¥ H201+) : 278. 0630, found 278.0623. 20 e)
Met hyl 2, 3¥di hydr oxy- 5-i sopropyl -benzoate ~O OO0 H
OH 2, 3-Di hydroxy-5-i sopropyl -benzoi c amgA’ﬂ(5 9 ng
OMbyaybidibylrey-3-isaptbpsOouzop 385 my; 0.4 renaboed) 808, )

re reacted aceord 1. §lakq.) WetOrddBteli88%rding to GPZ,
gﬁg?@ﬁﬁ’;&f‘%&? ane lgg“%gg%lﬂﬁn{mr) ) e S onem
1G8®8s3 B1485s; 25 14383 1338s; 1276s; 1231m 1159m
1112w; 1018m 964w, 893w, 785m 693w, 641w.'H NWR (300

g B2k uohr Ehishthss e 185 0 @B (KB BB R pr1 alraa7ss

oty T30 LA 02 T s PRBOST ST 525 A5 FLAMR

B ) AR SRR 5 gggg/z%g;eg@ 8011009692 31

IQGEE); SELATF= 19PL B, Hauld s 72544, 1 646 Fb P T35 7 41 (m, S 1
B (g8 50 L 2L, LA 00 9 R 0r89226.0: 3.3 520

f Buorgxet .
6risnRLeRy 172,, 2rocdsi 126, enyzm 13 b;en@dmm@;nésa, B B654yHR-M

| ate ’-00 4:41?{12 %] Q@ﬁgﬁiyg | OI‘O X‘kegg{@%ﬁ ﬁane

(125 ng, O. 53 mml, 1.3 eq.) were reacted according to

%}?@Iso P}r@d 2E’thEP(d:Iqﬂd 3-ﬁéxﬁodg>x()li44}@2arb®q{hé afidss sol i d.
(KBr): 2959w, 1714s; 1478s;

s

Methyl 6-isopropyl-2,2-diphenyl-1,3 _benzodioxole-4-carboxylate (100 mg, 0.267 mmol,
1 eq.) and LIOT-H,O {45 mg, 1.07 mmol, 4 eq.) were reacted according to GP3.

Yield: 91 mg (95%). Colorless solid. IR (KBr): 2958m; 2630w; 1683s; 1478s; 1450s; 12543
1207s; 1044nm; 1023m; 947w; 864w, 760w; 69713 641w, "H-NMR (300 MHz, CDCls): 1.21 _
(d,J=6.9,6H, CHa); 2.86 {sep, = 6.9,1H, CH); 6.97 (4, J= 1.8, 1 H, Hurom, cat.); 7-31

' 13
(d,7=1.8, 11, Harom); 7.35-7.42 (m, 6 H, Harom, zetal); 7.61-7.64 (m, 4 H, Herom, Retal): ~ G-

NMR (75 MHz, CDCls): 24.0; 33.8; 111.2; 111.9; 118.2; 120.3; 126.4; 128.3; 120.3; 139.8;
142.7; 146.9; 148.4; 169.6. HR-MS (MALDI): caled. for CysHzeOuNa ([M+Na]+):
383.1259, found 383.1250.




10 1447s; 1385w, 1285m 1045m 1017m 915w, 868w,
807m 782m 701s; 641nx. 1H- NMR (300 MHz, CDC13):

Woéqeg/}ssézgs J= 6X6 H, CH3); 2.85 (sep, J= 6.8, HCHAIPIOMHY(14186
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3 H OCH3); 6.92 (d, f =1.9,1 H, Hwm cat);
7.26 (d, f =1.9,1 H Hazom; 7%5741(m 6 H,

Harom Ketel); 7.60-

07 3, APinheapcippropsl- bm@éf gidl%@?%*m%m@’ - %30’ 7, i‘\%}; ,6aR)-
17 7 26. 128 o Ridrd 46:493,4- W2, Bdioxol-4-y1l-prop-
15 ??m%’%igy;mlesﬁj - Sy G%AYALDI) & allzgd for

Qe ([ MENa] +) : 397. 1416, found 397.1414. g)

6- | sopropyl - 2, 2- Bi phenyl - 1, 3- benzodi oxol e- 4- car boxylic

acid HO O O. Met hyl

6-i sopropyl -2, 2-di phenyl

e (100 ng, 0.267 mol,

1.07 mol, 4 eq.) were --aeﬂeo accordl to GP3. 20
Yield: 91 ng (95% . @O @s§“-@|id;¢ N KBr): 2958m

- 1,3- benzodi oxol e- 4- car boxyl at

2630w, 1683s; 1478s: \i4 Zs: 1044m

1023m 947w, 864w, 760w ++ ENVR (300 MHz,
CDC13):1.21 (d, J= 6.9, 6 H- ~:2. 86 (sep, J= 6.9,
1 H CH: 6.97 (d, J=1.8, 1 H, cat.); 7.31 (d,

J=1.8, 1 H Harom; 7.35-7.42 (m H Ha omKe a);

7.61-7.64 (m 4 H Harom Ketal). 13C. NMWR (75 L 1eq)
YopyR4,20dipBanys:1, 3Hetzadivgdled-carigoxylia sqd 690 mpg).42 mmol, 1 eq.),

i o o B oSt 10 B .

3 &+ @amﬂ@p’%@@ﬁléiﬁﬁ 228—d1methy1perhydmfuro[3 4-
fﬁ{ E%gﬁ%%@mﬁw%@w%w baLERESR (O
£0. ?% !m%élﬁ w@é%ﬁtéﬁta:@ﬁ )GP )

purin -2, 2 dlnethyl-tetrahydro furo

3,4-d] [1,3] di | | )
E)Yidld l&l:f|9 NEg (57 ‘]%) &&éﬁ@ss foar@gl\gl{%%j éz%zl,%%lég%rﬁ?g@wﬁﬁg}lﬁ%g ,
5%33308 gg’f’%' 14?48%1 gmﬁxiss%; Bokgnzs; qx@m-mm; HaiSyi; PEOw; 867w;

rmmw, 6991; @qW) T RIMRAP K eq@b%)m ir 'ngg (313%31 37 (s, 3 H,

1 Gl s 0,]=69,1H, CH),4os(m,zHHC(7),H_
%ﬁﬁiﬁ%ﬂi Ug)d}i_(d_dafm nopy ob |y G by 25 £ BldTP= 6.6, 2.4,

L1 Tf']ég 9(9253 A (é%q}z}g’rl??w B6 BB CBY), BBC(O) R 6.0f(l) = 24, L H,

H-C()); 6.92 (d, T = 1.5, 1 H, Hagom, cat s 7-14 (6= 5.4, 1 1, NHCO); 7.35-7.39 (m, 6

H, Harom Rewl)s 743 (4, J= 1.5, 1 H, Harom, cat); 7:48-7.53 (1154 H, Forom, Rewal); 7.86 (s, 1 H,
H-C(8)); 8.23 (5, 1 H, H-C(2)). C-NMR (75 MHz, CDCls): 24.1; 25.5; 27.2; 34.1; 40.7;
84.0; 84.4; 87.0; 90.1; 110.3; 114.7; 118.0; 119.7; 120.1; 126.3; 128.05 128.3; 128.4; 129.5;
130.8; 139.1; 139.8; 142.7; 143.4; 147.1; 149.3; 152.5; 155.0; 163.5. HR- MS (MALDI):

caled. for CagHssNs0s ([M+H]): 675.2931, found 675.2947.




0.68 nmmol ) were reacted according to GP7. - . 10
Yield: 89 ng (57% . Colorless foam IR (KBr): 3424m

wO0300éD98222960wW, 1645s; 1598s; 1530m 1475s; 144BHT/EP2004/014186
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1330w, 12558;12088;1156W; 1081m 1047m 1018m 949w; 867w,
779w, 699w, 642w.' H-NI\/R(SOO , CDC13): 1.21 (d J—

SR Uk | CHogp b St dod- s D05,

&l@ﬁ?ox)ytetﬁdhy@{o_fuﬁahrz -] renl}-Blisdpr & - 2)>3 MSWY(E(#Q-Z&HH@
6.6:39, 1H HC3)); 544 (dd, J= 6.6, 2.4, 15 1

H, HC(2')); 5.79 (bs, . NH2); 5.86 (m 2 H,
HC5), HC®6')); 6.08 (d, J= 2.4, 1 H HC1));
6.92 (d, J=1.5,1 H, Har cat.), 7.14 (t, J=5.4,1 H,
NHCO); 7.35-7.39 (in,y rem Kems@i); 7.43 (d, J=
1.5, 1 H Harem cat.) £.53 ( NH Har em
Ketat); 7.86 (s, | H, H-C(86) &(2 1 H, H-C(2))

“C-NMR (75 MHz, CDC13): 24. T zz 34.1: 40.7
84.0; 84.4: 87.0; 90.1; 110. 3% 7 118.0: 119.7;:

1120.1; 126.3; 128.0; 128. 3; 1283“740**129 5; 20 130. §;

139.1; 139.8; 142.7; 143.4; 147.1; 149.3; 152.5;155.0;

153, QartiiRfiveh (H¥:Blekted predueddr ( S(DmgﬂBG'FQﬁm&ﬂBaf(c[rdﬁd—qhﬂiesued
675, 2931, found 675.2947. WD 2005/ 058228
POThEPSUDEAOLn e - 70 i)

Nl -{(E)-3-[(3aR, 4R, 6R, 6aR) - 5- (6- ani no- 9H puri n- 9- yI) 3
3@%1& 29 meg (85%). tr, amalye: 12.2 min. IR (KBr): 3378br, 5; 2962m; 1700s; 1641 1594

e A3 APl B2 o SRR b,

ﬁ{ ?@bmﬂ] €D3O . #2114, 7% @8, 6 QHCIEE); GP8 (sept e 618N, CH); 4.03
rom

t ect 5
i bEUGHCR st Bﬁigg%ﬁ O I B mel by .y 73 -

d a8 s o B D O o b C)685

T 54
YaTowp.03 B Y3 ot 201 T3 172 06 Aokl 70 S4Bt TR OOGLE) 837 (5

ézigvﬁ‘ﬁé'%""‘cgéﬁi&% AEE 1\2{?1‘%8(:%}3% B 48 75(3175.8:96.1; 905

(1169; 112531 182.Q70.8; 130.84 130 7% 140 7,4423, (47 1; ?ig % 8. 71154 35 154.1;

p,?'cﬁ g{[@f,ﬁﬁ@éﬁ] fai#_lf%@%}_ﬁ\%%g( [§{4 a7t Omt 1993! ?06354711 1961.
J=4.8, HC(1)); 6.85

Examgle 18

Preparation of N1-{(E)-3-[(3aR,AR,6R ,6aR)-5-(6-amino- 9H—purm—9—y‘1) -3,4-

dihydroxytetrahydrofuran-2-yi]prop-2-enyl}- -5-(toluene-4-sulfonyl)-2,3- dihydroxy-

benzamide

© a) Methyl 2,3-dimethoxy-5- (toluene-4-sulfonyl)-benzoate

00
O\
Osg o~

To a solution of methyl 5-iodo-2,3-dimethoxy-benzoate (2.25 & 7.0 mmol) in 20 mL
DMF, sodium p-toluenesulfinate hydrate (2.21 g,11.26 mmol, 1.6 eq.}and Cul (2.22 g,
11.6 mmol, 1.66 eq.) were added and light green solution was strred at 110°C for 14 h.
H,O and BtOAc were then added to the mixture and the phases were separated. The
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(

d, J=2.0,1 H Hazom cat); 7.12 (d, f = 2.0, 1 H,

Harom cat); 8.22 (s, 1 H HC(8)); 8.37 (s, 1H
woHokHi@khs13C- NVR (125 MHz, CD3QD): 24.5; 35. 0PCHEPBI4/014186
75.2; 75.6; 86.1; 90.6; 116.2; 1116 3; 118.2; 120.8;

130. 2; 131. 2; 140 7, 143. 2; 14? 1; 148. 2; 148 7,

o by gy ARG 9 el Psgren

é‘c@d Eﬁ&&%&tﬁcteé préfure. The crude product was punﬁed usmg ﬂash

Nl - {l (3aR 4R 6R 6aR) -
‘Y

chromatograp

(silica gel, hexane / ‘cOA 862 1”]’: Z?to melﬁ%e des:xeé’ J6dfict as a

%0 ]IQS%K et rahydr of uran- 2-yl ] prop- 2- enyl } - 5- (t ol uene-
su

ony ) - 2, 3-di hydr oxy- benzam de a)

2 o IR Sh kAT ey %%ls?fébiwaffszg;z&
i#s; SSRGS wi -

B oo

mmmo 240 6, H, Jo@io; 200 (5 > o ATgUH A % RiOGH:: 3

T 2R P 730 ot e e PR i e

AR

Fe e z&nd{am? DDA MEFE. Isé@mmﬂ e (75 M

014
gd%ﬂig@llﬁ Ii%inz‘%r %999 13%}8‘3!'[38"%51442 152.7;

ol
alrs@ 8; w@@%mg (MRABT): ke dedCpHasNe ([tha&m;ré 722, found

(o107, AL, il R o 25 151 BRSO 306,

d

esired product as a colorless solid. 5 Yield. 1.41 g

1%81% DibRirok4Gothel KBl JonyDdRimgic 26d5w,  1731s; 1594w,

.872w,. 8I1w 713w, 665m 585Mye5
CDC13): 2.40 (s, 3 H ArCH3):
3.

(

7.
CDC13): 21.7; 52.6; 56.5; 6

1

Cd@s%rh?eﬁ,m H A1, R3O ouib(IB8 (BBnLiaf B 33%: solytion n Ad

2

om 1426w, 1317s, 1273s; 1146s; 1104m 9941r,

5w, 1H NVR (300 Mz,

{90, (s, 3 H ArOCH3):
H C(OOcH3); 7.31

@54 (d, J= 2.1, 1 H

92 (s, 3 H, ArOCH3); 3.92 ,
d, J=8.1, 2 H Ha,om p-Tok~

87 (d, J= 2.1:1 H Hazom cht.). 13CGNMWR (75 MBz, 10

7;113. 4; 122. 0; 126. 4;
27 5;129.9;136.8; 138.2; 144.2; 152.7; 153.8;164-09.

it . SRS s %5;})5 o e<<h§ggyalgggﬁén§) was

) and BuNBr

(1 1 g, ar OXIyO ES ¢(~:q ?wlwgreegﬁdec‘[ %‘ll‘lll ];‘é)alaﬁbﬁ ENEOWas &kt at 140°C for 20
h, then H,0O was slowly added and the mixture was extracted with EtOAc. The organic
layer was washed twice with satnrated NaCl solution, dried over MgSO, and evaporated
in vacuo. The crude product was purified using flash chromatography (sﬂma gel, hexane /

Harom cat.)i 7.82 (d, J= @ 2 H Hazom p-TL);
1

BtOAc / ACOH 3:2:0.2 — 1:3:0.2) to yield the desired product as an orange solid.

Yield: 560 mg (45 %). Mp.: 223-225°C (dec.). IR (KBr): 3165br, m; 16923 1597w;
1467m; 1403w; 1282s; 1214w; 1141s; 10941 967w; 893w; 799w; 743w; 709 665m. 'H-
NMR (300 MEz, DMSO-ds): 2.35 (s, 3 H, ArCHy); 442 (bs, 1 H, OH); 7.28 {4, ]= 2.1, 1
H, Harom, cet); 7.39 (4, J= 8.1, 2 H, Hlarom, p-ToL.); 7.75 (112, 3 H, Hazom, cats Hlarom, p-o1); 9.86
(bs, 1 H, OH). ®C-NMR (75 MHz, DMSO-dg): 21.0; 114.7; 115.6; 120.0; 126.8; 128.7;
130.0; 138.9; 143.6; 147.1; 156.4; 170.5. HR-MS (MALDI): caled. for C14H;2065Na

([M+Na]™): 3310252, found 331.0246.




.. HOOOH O., I OH 15 Methyl
2 3 d| met hoxy 5 (tol uene-4- sulfonyl) benzoate (1.3 g,
w0 4ed3R6s®0l ) was dissolved in 5 nL AcOH t o WITEP9BH014186
(15 nL of a 33% solution in A and Bu4NBr (1.1 g,
3 4 mmol, 0.85 eq.) were added.” The reaction m xture

el e b DR, 2 o

orgam c layer. was washed tvvbceovmth saturat ed Nad

solution, dried over MySO4 &ndf evaporated 20 in vacuo.

The crude product was purifi ng fl ash

chr omat ography (silica gelc;\O el FEtQCAc / AcOH

3:2:0.2 -->1:3:0.2) to erFd the desired product as

an orange solid. Yield: 56 (45 %9 . M :223-225C

(dec.). IR (KBr): 3165br, ©1692m 1597w, 1467m

1403w; 1282s; 1214w, 1141s; :1094m 967w, 893w, 799w,

743w; 709m 665m 1H NMR (300 MHz, DMBO-d6): 2.35 (s

§ 3*19 )5h tBluéRe-Ahslfodyi e acll (380 (e, 133 n_%nlql )1 gq:p8nd

0

&O\‘Z‘J& <(7 g, 65 pﬁa‘gln? e%%\werﬂﬁ?ﬁ%édpa%%ﬁdﬁ?{o 6 (bs, 1

13C— NVR (75 Mz, DVBO-d6): 21.0; 114.7; 115
5 }r?e@d 801 hEB7896 Bralize sAE0MY.: TEBSL79°C (di8.)6IR (KA ): ﬁ86zbn m; 2956w;

4@9@;;\15]9@, 1%“5'@@72” (nggﬁ?h%@:s’,iﬁ&%%oﬁ%o%%%% §10ms;
2%% EB8R04:0 1ﬁ1ﬁ§/ﬂl 30 MMZMEDER): 2.39 (s, 3 H, ArGH3); 4.00 (5,3 H,
Q@Hﬁ{@ O OPEY o7t 4 36 YN 78 M AN ) P38R1T = 1.8, P, Fan,
fic ml%idfn&%g 5, tfpam epqws g3i(df, gyl mé,dmmc@aemﬁ( s 1

10 é?tH) ls\KéMfIRé%MZH:F ¥ Sglnﬁs 1@3527 ﬁ? gghzo 2?7 .Emi% 8; P32.8;

| Mpm- gﬂ;z sled..fr ClsH (IM+Na]"):
égfmetq %%@5%\%,55 ij619('59'55; %%g m1il %4% ?4?7)1&1 1221§44cf}sﬁ ’

$28.8409, fa8st 3460403 1018m : 937w, 883m 810m 736w,
700w, 666s. 1H NVR (300 MHz, CDCL3): 2.39 %)s, %H; -

-ttt 4 BtforD)H, 3-Bezo -
?Qﬁ%ﬁ%% @H eéﬁgg%%h iﬁﬂjol ( ): 7.55 (dﬂYJ =1.2, 1 H,
Matbucy @3 (d, J = 7.8, 2 H Hazom p-Ti.); 8.05 (d, J
1.2, 1 H Hazom at); 11.43 (bs, | K 10 CH. "C NWR
(75 MMz, CDC13): 21.7: 53.1; 112.2: ¥17.8; 120.9:

127.4; 129.8; 132.8; 138594, ] 5. 6;152. 5; 169. 6.
HR- M5 (MALDI): calcd. for Y3

ot

=3 o]

15

4 4-Dimethoxybenzophenone (225 mg, 0.93 mmol, 1.5 eq.), oxalyl chloride (944 mg,
7.44 mmol, 8 eq.) and methyl 2,3-dihydroxy-5—(toluene-4—sulfony1)-benzoate (200 mg,
0.62 mmol, 1 eq.) were reacted according to GP2.2. The crude product was purified using

flash chromatography (silica gel, hexane / BtOAc 20:1 — 9:1) to yield the title compound

20 as a colorless solid.

Vield: 260 mg (77%). Mp.: 79-82°C. IR (KBr): 2951w; 2832w; 1727n; 161013 1512m;
1464s; 13207 1285m; 1248s; 1210m5 11753 115085 1090rm; 104233 1004w; 885w; 832w;
739w; 663w; 616w, H-NMR (300 MHz, CDCls): 2.39 (s, 3 H, ArCHs); 3.80 (s, 6 F,
ATOCH:); 3.93 (5,3 H C(O)OCH,); 6.88 (dt, ] = 8.7, 2.5, 4 H, Harom Keral); 7-29 (4, =




345. 0409, found 345.0402. d)
Met hyl 2, 2- bi s- (4- met hoxy- phenyl ) - 6- (t ol uene- 4- sul f onyl

W())zoo%m%gﬁ@ﬂZOdl oxol e-4- carboxylate 0 0O ool ~Oper/ERDO4/1E186

10

15

20

- D net hoxybenzophenone (225 ng, 0.93 nmol, 1.5
, oxalyl chloride (944 ny;”’37.44 mol, 8 eq.) and

t h 3-di hyd t ol 4-sul f
T 200 o v o Su Ty peprecies
fs%w (Ehﬁ—ﬁ'suﬁﬁ pr.odugt, %@»wa(ﬁw& aSalY: 21fmszt5 55.4; 110.1;

‘omat ogr ap Sifrea

OThs mo oh B ek o a5 0o W it ada 191

d ( 3% BREGHTR 5aKBLY7, found

igg%wﬁsgs%wsi(%ﬁn?%%ﬁ Bl %;%'f &%ﬁ‘%é@&?‘

52484781 gl tly B Cag1508%: O 659@:1\[{41%74 ndiGd

832w; 739w, 663w, 616w.' H NVR (300 MHz, CDCl13): 2. S;gb i

.\ &l sul6 T8 B bedzRBokde-43akhoxylic

%?6%&5'&?% P(}%n%@ égd?[@%_ 5 411, m’Pom Ceta );

7 9 (d, J= WD 2005/ 058228 PCT/ EP2004/ 014186 - 73 8. 1,
Hazom P-Tol.); 7.43 (m 5 H Hamm cat.

Harom Ketal ); 7.81 (d, J =8.7, 2 Har em P- Tel),

8.09 (d, J=1.8,1 H, Harenh Cat) 13C- NWR (75 MHz,

CDC13): 21.7; 52.5; 55.4; . 1, 12.5; 113.6; 120.9;

124.0; 127. 5; 127. 9;129.9; 13 ;138.4; 144.1;

149.2;151.9; } 160.4; ;5658 (MALDI ) : cal cd.

for C3oH2708S ([ MtH] ): 5& ound 5 547.1428.

Anal . calcd. for C30H26 o—H 4.87, found C

65.92, H 4.79. e)

2, 2-Bi s- (4- met hoxy- phenyl ) - 6- (t ol uene- 4-sul fonyl)-1, 3-

benzodi oxol e-4-carboxylic acid HOOO 0 01 Methyl

R U U RO O L RN
e estixged (Qﬂﬂmg, 0. 375)n'nmlbbw ) atdeLi02DBLAY 79 gxg3¥§?3 mHBeb 0 fd: .} were

79 , 1.88 I, 5
r’@ﬁ"ct?‘gg’ﬁf’ ng(c;pgrrg o °q.) were

Yield: 197 mg (99%) Colorless solid. IR (KBr): 3423br, w; 2961w; 2837w; 1649w; 16112
1514n5; 1443m; 1313s; 1254s; 117555 1119 1030s; 931w, 903w; 832 675w. "H-NMR
(300 MHz, CDs;0OD): 2.32 (s, 3 H, ArCHa); 3.73 (s, 6 H, ArOCHSs); 6.85 (d, ] = 8.7, 4 H,
Harom ew); 727 (d J = 8.1, 2 H, Flarom, p-101); 7-38 (d, T = 8.7, 4 H, Harom, xewt); 743 (&, J =
18, 1 FL Huom cac)s 7.74 (4 7= 8.1, 2 H, Hurom, 103 8.03 (ds J = 1.8, 1 H, FHaron, Gav)- Bc.
NMR (75 MHz, CDsOD): 21.5; 55.8; 110.1; 114 0; 114.5; 125.4; 128.15 128. 45 129.1; 130 8;
131.0; 132.0; 133.2; 135.9; 139.1; 145.7; 150.5; 162.0. HR-MS (MALDI): calcd for

CaoElo505S ([M+H]I™Y): 533.1270, found 533.1274,

f) Z,Z—Bis—(4-methoxy—phemf1)—6~(toluene—é—sulfonyl)—benzo[I,S]dioxole~4—ca.rboxy1ic
acid {3-[(3aR,4R,6R,6aR)-6- (6—anﬁno-9H~purin—9—yl)—Z,Z—dhneﬂlyl—tetrah}rdro-
furo!3,4-d] [1,3]dioxol-4-yl]-prop-2-enyl}-amide




Yield: 197 ng (99% . Colorless solid. IR (KBr):
3423br, w, 2961w, 2837w, 1649w, 1611m 1514m 1443m

W()]za@aﬁ}%82232545 1175s; 1119m 1030s; 931w, 903ncT/EBZ03/014186
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5w, ' HNVR (300 MHz, CD3OD): 4232 (s, 3 H ACH);
373(3 6 H ArOCH3): 685(d f = 8.7, 4 H 15

Harem Ketat); 7.27 (d, 8.1, 2 H Harem p-TO);
7.38 (d, J =8.7, 4 H, @\m Ketal); 7.43(d, J =
1.8, 1 H Hazom Cat); H, Harem

A%d, J =8.1, 2
P-ToL); 8.03 (d, J= 1.8, 1 Hazom Cat ). 13C NMWR
(75 Mz, CD30D): 21.5; 55, .1;114. Q; 114. 5; 125. 4;

128.1; 128.4; 129.1; 1 o L 1? 0; ]h3 6; 133. 2;
135.9; 139.1; 145.7> 55.162.10. )5 MALDI ) :
cal cd. for C29H2508S (] )& A “?7@ f ound

533.1274. 20 f)

2, 2- Bi s- (4- met hoxy- phenyl) B- (tol @9@%- 4-sul fonyl) - benz

o[ 1, 3] di oxol e-4-carboxylic acid

{3-[(3aR 4R, 6R, 6aR)-6-(6-am no-9H purin-9-yl)-2, 2-di ne
tj;&&é@&mﬁmdy-phen 1)-6-(toluene-4-sulfonyl)-1 ,3-benzodioxole-4-carboxylic acid

Aoes a2 Bnelch b»%aéﬁgqlﬁ%%e%ﬁ% RPb L § o

/ Qt\z'cn%nmd 5146 mg, 0. 39 mmol 1.3 eq (SaR AR 6R,6aR)-6-[(E)~3-aminoprop-1-
2 i'S Pho

mﬂw@mﬁbﬂge@a 5 %1 dH. 3%%33%@}-3”' SR e (100 mg,
| aC P

sucm ni M d )(ailggl‘%{(&lélg‘ %Imﬂﬂﬁ\r&gr‘% telilabesdig Yo GP7.

g'fl;]l(fﬂsflﬁg é? é\%ﬁ@f %,f; Cﬁ]@ﬁhf(@gfb mw@%ﬁrﬁ‘*@]ﬁi (KBr): 3424m; 2930w; 1640s;

ETTJE'%?J 9507? 14541%515% 1%#49»“13 1@%1@&”@09&@@1%@ 1188 8390s; 100477

;. 1y 0
ak3Bor, Gb4rg; Glow NMRéﬁéO Mg GEQ}ZI@@ (s, 3@5@ e]?%la&% H, CH3.

4 a7
ey A, g s
10BASTTAGDE) kA0 d; B3EF 366UH HG@@V\”:IMW {360 2.1 1 H, H-

1@%&0&@%@ % RS CAS:: Cf\r’%%@%s 76112\1@2) {6909 (%!bretéwﬂ H-

ACOL){ 6188 @ItH, = 87,08 Y H, P, zemp);é 994(tﬁp= 5wl B NI.ICO), 727 (4, J=

(%ig( 243»-%{30%? ) %%i? 736 ) %f’zﬁjrjm xesl> éé'tnacﬁ’ 18,1 BB HRm, o3 7-83

HACE 5'7)8, 2, Gl )rie ) 57.88(< b3, wo@))mp 5, BHOH-CEp22 (4T=138,

%@%FQQ)% g ((fhﬁ% (Cgﬁ(:}a)*] 7. 275!\7#%6? 4foslds 4,842, 845, 87.2;

190.%;.189.821 18,7; Heom 105F0120.1; 121.341122. B2y 128. 1;—[[28 5 g29 8; 130.2;

mzs"é”ﬁf,% 21]355 {44 rblin: Pty Ty alhsp R0 7 e B

8 (QALDS): cllcdifort® QAN 13 (PRHEL): 347.278, fomdmmaﬂ) ,f,,nal caled. for

cat 3C- N 7 3

o8 b U A JNE N gl tsat g2,

115. 4;120. 1; 121. 2, 124. 0, 127. 7;128. 1; 128. 5; 129. 8; 130. 2;
@Wi{(ﬁfﬁum ARSREGR)SAGLamoib8IH:plB- ByN9L-2; 152, 4;
&hydroxyt%%aﬁydro%hg}ﬁ%rg/g—z-enyl}—5~(toluene—4—sulfonyl)-z,?:—dihydroxy-

benzamide




(MALDI'): cal cd. for C44H43N6010S ([ M+H] +): 847. 2761,
found 847.2747. Anal. calcd. for 20 C44H42N6010S: C

wo0Bde#ds228l 5. 00, N 9.92 found C 62.16, H 5.21, PNTHEPSH4/014186

- 4-sul fonyl) -2, 3-di hy
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9) -
N1-{(E)-3-[(3aR 4R 6R, 6aR) - 5- (6-dni no- 94 purin-9-yl ) -3

. 4-

di hydr oxyt et rahydr of u \% | ] prop-2-enyl}-5-(tol uene-
dro enzam de WD 2005/ 058228

PCT/ EP2004/ 014186 - 75 H2 OHHN 7, NN OB<NI

NJ2 4- 11 3 2° OH OH S@rtlngfromthe

prot ected precursor (9(5lO 106 gf:afforded t he

desired product as a col ot s’ sol | eld: 61 ng
(98% . tR a",jyt,: 13.9 min.s -gf #23375br, s:
1695s; 1639m 1597m 1548w, 5 1467w, 1l430w 1286m
1201s; 1144s;1098u; 1051*; 973w, @ % r 723w,

666m I+NI\/R (500 MHz, CDBCD) 2.37 (s, 3 H CH3);

|_GP<F,|_ &rnhng )frona };;léq p((?teq_tﬂg PEFCUR; 0%1 (o ¥ 23§(1;)§ ;H‘LZ:E_O Za%fqrd:!:dj the desired

%&du&aHac&o%gssbhd 5,94 (m 2 H HC5), HCJ6)),;
8, C(l)) 7.33 (d, J= 8.2, Hacom
p TO—)

ek 61 rqga(lﬁ)é%s rﬁ R 97m@5fp(§£3 SYEG7S 18955 150k F597ms 1548w

0?467% 1 0% élﬁ%m hzbt%s; m&@ 1lde>§5(z &D%lw&n& Teond 7EBw; 666m 'H-NMR
765%5 Mgla@ﬁaolgb 287 (1137HOCIEQ7495 i’?[‘gz Ei” %%5(78)1 }ﬁg:(%%) 1.25 (1] =49,

LA e i e X A
CcHH-CE ):fbﬂ(@%é@? NEOESE 8(FNRGH %y :33d8] 18 @1 arf,,wﬁ@), 7.35(d, ] =22,

5 0 1 Pre £ om, Cat.); 8:25 (s, 1 H, .-
T Hepeie ARG A S SRV ninh 0% purt i3 ‘”‘f}) ¢
, B-A{) ) Brasxy;- 1I—I H-c(2). ! C~NMR(125 MHz, CD;0D): 21. 51 41.8; 75 3 75.6;

: g3 %.%@W;;g% m[}gﬁgﬁaﬂsﬁ%&@% fz)sef'ﬂXéé 55036%; MM b3 Bep@oy ks 55 1457,
( 8471.%.13%.B] 501183 91154, 75 168 S ROLS (FAERY): Falpd-tiet Gt dVsS

ARATS B 1611, But 56 1600,

xample 19
Preparation of N1-{(E)-3-[(3aR,4R,6R,6aR)-5-(6- amino-9H-purin-9-yl)-3 4—d1hydroxy—

tetrahydrofuran-2 2-yllprop-2-enyl}-5-(4-methyl-benzoyl)-2,3- -dihydroxy-benzamide
a) (3-[1,3] Dioxan-2-yl-4,5-dimethoxy-phenyl)-p-tolyl-methanol :

T

To a solution of 2-(5-Bromo-2,3-dimethoxy-phenyl)-[1,3]dioxane (2 g, 6.6 mmol) in 13
mL dry THE cooled to ~78°C, #-Buli (1.5M solution in pentane, 2.5 eq.) was added
dropwise via a syringe and the resulting dark red suspension was stirred 30 min. at —78°C.
p-Tolualdehyde (1.2 g, 10 mmol, 1.5 eq.) was added dropwise to the mixtare and the
resulting clear solution was stirred 30 min at —78°C, then 30 min at 0°C. HyO (25 mL)




To a solution
of 2- (5- Brono- 2, 3-di net hoxy- phenyl)-[ 1, 3] di oxane (2 ¢

woGuG/ossrs ) in 13 20 niL dry THE cool ed to - 7SKET/ERBUA/G14186

i0

15

20

BB bINRf(uffl ENSHZLS 13.

(1.5M sol ution in pentane, 7$q ) was added
dropvvl se via a syringe and the esul ting dark red

gvla{; P} @ﬁ@ﬁ%‘%@d %f' : rugtgngisgl% |Wai e}g:racg%mth EtOzé g ‘(:‘3 dk 25 mL). The
§6<|9]E&\ﬂo§g%ntd&4ch@nmm% dred ane MERO, amd&uh%om@daﬂz eamwo. The crude
sol ytion mas tirr mn at -7 t ] At
Bty st )ﬂsmefgéb%legé%%%%éﬁz%ﬁ% K237 toyield
\ﬂ@egde‘éir&i/\%dﬁlﬁcﬂﬂﬂcbh sandlorles sor&ul tl)ng sol uti on was
extracted_wth_FEt ool ed _organj
{Femibhsicere Ea%%ﬁsfé%ffzfﬁ?&hﬁwogﬁ%&”l‘ﬁ g%z"kg? Adh. Chem.
%ac Y994 The 19@4@@15)pr oduct was purified using flash
chr omat ography (silica gel, hexane/ EtOAc 3:2) to vyield

SRl BRSO s P S Eb8 b Sob By e

g%(ﬁsuiiaellgs%%if 11161%5 16m5 @%m%mmm 772, "H-NMR (300 MElz, CDCly ):
e 0O Yol 2 9090 Mo S G,

ﬁgﬁ b’cgﬂ ,= 5] as z@@%&:ﬁ@%m (mazmocm),
1% 3%?@/% B30 Ei\/Hzéll 1 ’ 1
760 T DT Qs 563 BT A CﬁCQIé) NS5 A Baps ZH, Haons

T34 B o3 ter 10,057 G2 50, e, GO, oomM 61675 Mz,
@CI): B. 205CHEBO) 61G; 675, 339,(9@ inii.fs 14p W@q)lzgp) 132 136.9;

4 Mrl-Na+

i i O Y enis2 %R?“@Wl)@%édm@%@@fﬂ b

Bd 107 Qo Bo@ube 99 S0 TR0 §rind C HSL T
7.5, 75.9; 97.2; 110.8; 116.6; 126.4; 129.0; 132.1;
316'55:9; 140.1; 140.5; 145.8; 152.4. HR-M5 (MALDI):
cal cd. for C23H240CbNa ([ M+Na] +): 15 367. 1521, found
152,31 DR thanpb-(4aatthyl-bdnppylEheMpiusid C 69. 75, H 7. 02,
found C 69.81, H 7.15. b)
2, 3- Di net hoxy- 5- (4- net hyl - ben607l8 benzoic acid OO0
O OHO To a solution of
(3-[1, 3] Di oxan-2-yl -4, 5- di'fre
anol (2.13 g, 20 6.18 nmol )
H2SO4 was added and the resul
2 h at 50C. After addition of sat ur at ed
NaCl -sol ution the m xture p acted with EtQAc (3
x 50 mL). The pool ed organic fra s were washed :
vvith saturated NaHCOB-solution (50 nl), then

B S Pt
Yd. f«‘.t Sridieindesshl gHR 56 dmIc&N HsSO, was added and the resulting solution was.
stirred 2 h at 50°C. After addition of 50 mL saturated NaCl-solution the mixture was
extracted with BtOAc (3 x 50 mL). The fooled organic fractions were washed with
saturated NaHCOs-solution (50 mL), then saturated NaCl-solution (50 mL) before being
dried over MgSO, and evaporated under reduced pressare to yield the desired product as
a colotless oil. This crude product (2 g) was added to a mixture of 45 mL #BuOH, 24 mL
of a 1.25M R.HPO~solution and 37 mL of 2 IM KMnO,-solution and stirred 45 min. at
60°C. The mixture was partmoned between 100 mL saturated NaCl-solution and 100 mL
CHCl; and the aqueous phase was extracted with CHCl; (3% 100 mL). The pooled
organic fractions were extracted with 2N NaOH-solution (3 x 100 mL), then the
corabined aqueous fractions were acidified with conc. FECI and extracted with CHCls (4

~pbenyl )-p-tolyl-nmeth
75 mL THF, 56 nL 8N




25 a colorless oil. This crude product (2 g) was added

to a mxture of 45 nL t-BuOH, 24 nL of a 1.25M
wola#iRB42230!1 uti on and 37 nL of a 1M KVMhO4- sol uPCEEPAHHE/014186

stirred 45 min. at 60C. The mixture was partitioned

bet ween 100 nL saturated Nad -solution and 100 mL

CH@I%L %etdﬂgar@ﬂfé@cﬁidﬁs PRasHoldS dexd HaehegbOM it e@iGtded in vacuo

The pool ed c fractions were
Sfl%létt%ﬁ RN Cglaﬂﬁis%@ﬂé(s x 100 nL), then the
30 conmbi ned aqueous fractions were acidified with

CORLL 1H@ls (38%) extp.actadcud. tIR Bk 39¢3hrXs; WELRRABAOS BB 1487s;

P%Eﬁéﬁﬁsi’aé’s%%ﬁgas, 5o RGP s s By MRG0 M
5 Y| eI d,gl 48 tseaH keI OMROURHR BS OCIED] Q19 655 5 aldh); 7.30 (4, J=8.1,

5 TSmOV (b § e | Fadham s diBLs (hAORL1 g 806 (4]
125051 }11529%) FP@@QMR EMHzg@B(Elg) 84 B756.45@54; 11FHNIR 7; 126.3;

ﬁlz%m@po B39 1@@0 @3%%1@&»5552 315 (18?6 ﬁPgﬁff%@ﬁﬁD caled. for

* 1 H Ha
Sl syl na ol L jerom, BT, L)

Har om) 13C- NWVR 21. 8, 56.4, 62. 4;

10 19)72,31—Dﬂmir0¥¥—51gﬂnsthﬂﬁ%%}%mlﬁwiss 9; 134.0;
143.6; 151.5; 152.5; 165.6; 194.3. HR-M5 (MALDI):
calcd. for C17H1705 ([ M+Ht) OH80Q. 1076, found
301.1072. 10 c) HO
2, 3- D hydr oxy-5- (4- net hyl - be I )-%‘énzoi cacid OHO
HO CH 2, 3- Di met hoxy- 5- (4- et K benzoyl ) - benzoic acid

. (300 ng, .I mmoI) was treated with a mxture of 6 nL
'48% HBr "and 3 nmL AcOH and "t g Xty e was stirred 14

hat 140C. After cooling to r.t. e product was

preci pitated by addition of H2O (% ). The 15
precipitate was collected by filtration, washed wth
6@,3nﬂ)idr&&ﬁnﬁ~(é+ﬂ1ﬁﬁyhh¢dwl} gmmacb@ﬁ@@ s & mmplé WS treated with a

2%@‘3555’;? %%’48%@3§ Ind ?E@g@@% @51 th&ir%@:é vf%%%ﬂe%rll% 5§at 140°C.

1:&2@11&01&@2@1 t Bk mrodiEBwas prideipivRted dyadiiton of EpRH) mL). The

15 HQ]‘.‘&&].H B’t&lx/g?s C)OHCG};CC%B %l&ragtag,%\éagged %TE%O%%L aad and dned under reduced

(@resd@e8. 1, 1 H Haromp-Tol); 7.79 (d, J= 2. 2 1 H
Haro . 13C-NMR (75 MHz, CD30D): 21.6; 113.4; 121.5;

193 2%% @7&%% 9153'“/%7 1‘?25%{ (st 7 42 2865115516%5, 1609s;

( b b&dd; 1%3252172195960335, :tmndpm,lsazmaom; 7535 H NMR (300 MHz,

ch) 515}}/24%@;2}, ] %}% 3 PE0ENL)r BOREDL Co 877 (4, 7= 22 1L,

20 Harom); 7.62 (4, J=8.1; 1 H, Hmpm) 7.79 (d, J = 2.2; 1 H, Haom). “C-NMR (75
MHz, CDsOD): 21.6; 113.4; 121.5; 125.5; 129.4; 129.9; 130.7; 136.1; 144.3; 147.2; 155.8;

173.1; 196.5. HR-MS (MALDI): caled. for C;sH1:05 ([M+H] ): 271.0607, found
271.0610.

d) 2,3-Dihydroxy-5-(4-methyl-benzoyl)-benzoic acid 2,5-dioxo-pyrrolidin-1-yl ester




WD 2005/ 058228 PCT/ EP2004/ 014186 -78 0 OH O HO 0 11
O O To a solution of

woos/adsirgdr oxy- 5- (4-nmet h)rl - benzoyl ) - benzoi ¢ ZETEPRPLA14186
nmg, 0.79 nmmol) in 10 nL dry THg_cooled to OC,
N- hydr oxysucci nimde (136 ng, 1.18 mmol, 1.5 eq.) and
N- cycl ohexyl-carbodiimde, N - met hg poI ystyr ene HL
(Novabi ochem) (1.9 eq./g, 5 B30y, 2\eq.) were added
and the solution was stH® Wi tf'e the cooling
bath slowy warned up to j The sal uti on was
filtered and the filtrate wgg evaporated under reduced
pressure. The crude product jwas recrystallised from
H2O to yield the desired produ as a brownish solid.
Yield: 233 ng (80%. M.: 93-8 dec.). IR (KBr):
3341br, s; 2949m 1738s; 1653m " i0 1606m 1482w,

1368 1323rrfl2035 1068s; ,914 55w, 645w, . 1H:
(‘Bo @gnqszp@on oﬁ;bgd;l}y gy ( —gxe%lzhengﬁyl)cﬁg’zmc?cm% mgy0.79 mmol)
;]n (&\IEFTH{«‘Z:ogﬁd G@@"Cig - cﬁm;;%u&mlﬁﬁﬁ@ M36dQ/1.18;mmol, 1.5 eq.)

Hg%cﬁdmbpxyjcarbpdgméqj N"-Inethyl-polyfmtpne,_ﬁi[‘. &ﬁfva'bi%céerﬁm 9eq./g,

5 1%32 %W%)adde@mﬂ ;the QJI@MOIM&% s%gieajl_-&%lxg%@e the 1;8&11:% bath slowly

195 nged HROVE. '(IhN_C@)pi;c)n was fg@redfaéqd ﬁhg_aé«p\ms qygporate:xl:i iifider reduced
ZlL %lg{‘%ﬁ)%‘e ggqf%?ég et bl &gf)’é@’ﬁm&? ﬁ-@m Hgo b 'y"l‘relﬂﬁhe desied@roductasa

am no- 9H purin- 4- di hydr oxyte

t bimwnish solid.
hydr of ur an- 2=y1] pr op- 2- enyl } - 5- (4- net hyl - benzoyl) 2, 3-

dﬂ%@éﬁ%ﬁagﬁ%g‘%ﬁ% &%“@%decc)) ok (KB N3N b7, .53 ZIMON; 1738s; 1653133

a sol ution of

10 21@6di; ﬂymﬂﬁsm;(mm; hgﬂas,geﬁ&sog,nmggm{g@wag{@\m (300MHz, =
2 ! ! 2 H:eé [ I(IZ?O IQ: QG 2H Harom 'I‘ol)>
RN AR A IR R [ 81 20 ey

7.57 (d, J= 1.7; 1H Hm),765(d1 8.0; 1 H, Harom p1el)s 787 (h J = 1.7 1 H, Harom)-
BC-NMR (75 MFz, CD;OD): 21.4; 26.4; 110.35 121.9; 125.2; 129.8; 130.05 130.6; 135.7;
144.3; 147.6; 154.6; 163.6; 171.2; 195.6. HR-MS (MALDI): caled. for CigH;sNO7

15 ([M+H]): 370.0927, found 370.0918.

e) Nl—{(E)—S-[(3&R,4R,6R,6aR)—5—(6—amino—9H~purin~9-yl)—3,4~dihydroxytet:ra—
hydrofuran-2-yljprop-2-enyl}-5- (4-methyl-benzoyl)-2,3-dihydroxy-benzamide

To a solution of 2,3-dihydroxy-5-(4-methyl-benzoyl)-benzoic acid 2,5-dioxo-pyrrolidin-
20 1-ylester (100 mg, 0.27 mmol) in DMF (4 mi), (2R,35,4R,5R)-2-((E)-3-Amino-
propenyl)—5—(6~ami_no—purin—9—3?1)-tetrahydro—furan-3,4—diol (79 mg, 0.27 mmol, 1 eq.)
-and BtsN (113 ulL, 0.81 mmol, 3 eq,) were added and the solution was stirred 18 h at r.t.
The crude product was purified using HPLC (RP C18, linear gradient of CH;CN in O




propenyl )-5-(6-am no-purin-9-yl)-tetrahydro-furan-3, 4-
diol (79 ng, 0.27 mmol, 1 eq.) and Et3N (113 L, 0.81
WO /essdsed. ) were added and the sol uti on was PETIEPREH/014186
18 hat r.t. The crude product_ %s purified using HPLC

(RP C18, linear gradient of CH3 in HO WO

SIS, PTG

Whadeh ped 40 thé titlSfAnpddndt4 a)doEJlrkésststdt itle conmpound
as a colorless solid. Vi eI d 54 ng (37% . tR a~yt:

]‘%96 nl ?Iiglg%”q(%K’?er%@BV\}%7 IRS%%%?%HOS,%%& 1%%%%1)}27% 12965;

211&@171, $048yM534H3), NIBLR 940¢ MH2 Of),O): 5.38(s73 H, CHa), 3.94 (m, 2 H, H-

5 mé’g}gp(rﬂj)ﬁ%zs( 57 031% chg))kggén)g u, &Gy )ﬂé‘s r=a8,1
H;{ H@(ié 35 sh‘lg&(,@ﬁ),H _CP"9531-(016°)135.93 (8,7 4.1 BHIGA(L));7.22 (d, ] =

Ha T
28. 2,11§1 Huanompieat 758 (dzf 5220?&1 ﬁwm@a@ 951 o3 }Hﬁ%ﬁfﬁ{ g#mm o
ﬁ“l) 9'70)(d J=301 Hdﬂm a%), 8]18|'ds, mmxm(so;)as 23 (s, BHL 81-C€2)) 1 °C-NMR

D b Sishal e oo rehabiaata TR R a7 o,

10 gﬁ)ﬁ 1%8% Zso@’-%ah 11%% 471431@ 1438; ﬂ4;7 5308.6;15030158;6; 154.4; 170.4;
1 136.4 144.5°° 147.

T 5, EIReMiSMAHO) el b7 CrE VbR [{140%3 )’552%%2%0“1’#&#7 1934
C27H27N6O7 ([ MFHt): 547.1941, found 547.1934. Tabl et
Formul ati on (Wt G anufaidiFRrmhila8sh f 6eir@iiiion
ng/tablet 25 ng 100-ng npound of formula |I 25
100 2. Lactose Anhydrous DTG 105 8%}1 3. Sta-Rx 1500 6
oltem. Mgredientystal |ine Cel | ul oseP80°%H 5. Magnesi um
Stearate 1-1 20 Tot-al 167 167 25I\{ag\uf actm:)mﬁg Pr ocedur e
1. Mx itens 1, 2,3 and 4 and ‘granul ate w édw purified
15 wht er . C@PWQ%@“@‘#&%UI es at 56C. 3. Pas¥the
?anul q_%C{ 5 Ssydbakl e mllingsequi prensg 25 4. Add
item5 or three mnutes; conpress
s tabISéaMQO Capsul e For nul atfon |tem I‘i%:gr edi ents

r‘rg/ Capsl\%c?o&?stﬂné‘@@hﬁ@se 30

5. Magnesium Stearate 1 1
20 Total 167 167

Manufacturing Procedure

1. Mixitems 1, 2, 3 and 4 and granulate with purified water.
2. Dry the granules at 50°C.

3.  Pass the granules through suitable milling equipment.

4

25 Add item 5 and mix for three minutes; compress on a suitable press.

Capsule Formulation
Item Ingredients mg/capsule
25 mg 100 mg
1. - Compound of formula I 25 100
30 2. Hydrous Lactose 123 148
3. Corn Starch 35 40
4. Talc ' 15 10




1. Cbnpound of formula I 25 100 30 2. Hydrous Lactose
123 148 Corn Starch 35 40 4. Talc 15 10
W%ﬁ%?%ﬁ%’é‘zzs PCT/ EP2004/ 014186 -80 5. Magnesi nh L 2004/014186
. Stearate 2 2 Total 200 300 MaB@facturing Procedure 5
1. Mx items 1, 2 and 3 in a suitable m xer for 30
nbnut eMagnésm:AcﬁhaMterrB 4 and 5 and m X for 3 mnutes.
3. Fil to a suitable capggbe xg 005/ 058228
PCT/ EP /014186 -81 d ai 1. Conpdlnds of formula
CHOHOHON NNHZ HOOHNONR1 5 wherein Rl is
CN. hal ogen, -COR2, -S(O XR2, Cl _12-al kyl,
1aRe IO cycl oal kyl, a.heterocyclyl group,
an aryl group, a heteroaryl group,
5 CB._s- Mucitemls RyI arfdA in3g sudtaklelmixer for 30 minutes.

ter al k .0 an aryl -(CL. 3) - al kyl
? %g%( %dﬂ“%]?ﬁ&'@?%g%p ‘the 10 al kyl ,
a&kenyﬂLuﬁﬂdQﬁﬂﬁhkcgyﬁﬂH kyl, heterocyclyl group, aryl
and heteroaryl groups may all be optionally
substituted; R2 is -N(R3, R3'), Cl.6-alkyl,
C3_3-cydoal kyl, heterocydyl, aryl, heteroaryl,
C3_3-cycl oal kyl -(CL1.3)-al kyl, a
heterocyclyl-(C1_3)-al kyl group, an aryl-(C1_3)-al kyl
or a heteroaryl-(Cl.3)-al kyl group, the 15 Cl1_6-al kyl,
Cs.-cycloal cyl, heterocyclyl, aryl, heteroaryl may
all be




optionally substituted; R3 and R3' are independently

hydrogen or (Cl.3)-alkyl x is0,1or2; and the ester
wobhereghswhi ch are hydrol yzabl e under physi ol BQi/ERI004/014186

conditions and the 20 pharnaceutically acceptable

salts thereof. 2. Conpounds acd®rding to Haim1,

wherein Rl is a hydrogen, cyano, hal ogen, -COR2,

-S(0O)2R2, Cl_6-alkyl, C _6-algimssubstituted with

hal ogen, C2_6-al kenyl substituted w th COR2, phenyl

of. pr@gylbom%ﬂgrﬁ{u@g with Cl _6-al kyl or hal ogen,
benzyl or benzyF substituted with Cl.6-al kyl, or

het eroaryl such as pyridinyl, thiazolyl or
benzt hi azolyl and 25 wherein R2 is Cl.6-al kyl,
Cl. 6-al kyl subsigtgted with hal ogen or -N(R3, R3'") and

R3 and R3' ypar el Ci3- al k turt iiehnore wherein R2 is

phenyl or phe %Mﬁ?‘( NH} kyl or -

hal ogen, cycl yl, "or heterdary] slich as pyridinyl,
hec

t hi azol yl or b;{\zt hi azol yi© 3.08/ hpounds ™ accor di ng

to claim1l or wherein Rl is hydrogen cyano or

hal ogen. WD 2005/ 058228 PCT/ EP2004/ 014186 -82 4. The
5 conpo‘g&ﬁ%g- according to clainms 1 or 2, wherein RL is

C-6-aPTyl, O _6-alkyl substituted with hal ogen,

C2. 6-al kenyl subst <o, LOORDRE(0)aid Cyhediefl TRz alkenyl,
-N~TR;§R3' andqgggﬁgh%g"égre@%-s- al)%?ﬁq{%@he A aliany i
conpounds accor@isrycioalleh abgsezocgclyl group, an aryl group, a heteroary
N-{ 3- [ 5- (6- A N9z pU. N-Oauhiaidicd- Hhlkyick By gly-akyl
tanl o o ;}@?f@%_@é}d&ﬁqﬁ(d s Ahikyids BXrdepdyialey dy-aky
di hydr oxy- 5- i scpeemyh aRrEas)-dkyl or a heteroaryl-(Cy.5)-alkyl group; the
N-{3-[ 5- ( 6- Ami NG PUFiAxP51%hh: Sncthafli 18k&a) Y&l end
1 fyran- 2-yl}-al |‘yi’§’%§{e?§1?"’m&y’ Mﬂybﬁ%%yd?%} thﬂ,ﬂ :
di met hy| car bantheteroamgipups @apihhelppianale abshides
N-{ 3-L5- (6- Ami ng-auysi 539,y i hyshnep dF0-
fur ankz-yl ] - a|1?_\“}|e§i{ 2?3)?%6%11&1’@'8 CPCX MleEe%cf}@W 7
di hydr oxy- 5- t r i Hekanoaryhsh byyelbahd«f dealbyl, Thetewsrhdufus) -2kl
according to claipms 1 1655 & |-SaryiX&i2)al ,th
is Cl-6- alkyl ,gI&E’éPﬁgﬂy(%?lmglgcﬁ‘%}&tFﬂgﬁérwﬂ?’h hé?%gg%f%up ©
15 - N(R3, R3) and R3, @alkylRG; acwelaiybbetstdeytiyl, 7yl Tpigroaryl may all be
conmpounds accordin |_aJ
N-{3-[5-(6-Am n??hr?%?lﬁﬁ“&s%%g 4-di hydr oxy-t et rahydr o-
f ur anR2and R2 al | atk Jnd2p@ndehBy hydrogen or (Cy.3)-alkyl

di hydr oxy-5-tri .fb or o%agcet yl - benzam de
N3- { 3¥[ 5- (6- Ani'fy Blp?,ﬁ n-9-yl) - 3, 4- di hydr oxy- t et r ahydr o
- fAd Bl-cltey thkredfhich4rShydrolyzable under physiological conditions and the

s CLBA 968 N M 9Ll agent al i e

2. Compounds according to claim I, wherein R!is a hydrogen, cyano, halogen,
_COR?, -S(0):R2, Cy.¢-alkyl, Ci.s-alkyl substituted with halogen, Cps-alkenyl substituted
with COR?, phenyl or phenyl substituted with C;.¢-alkyl or halogen, benzyl or benzyl
substituted with Cy.¢-alkyl, or heteroaryl such as pyridinyl, thiazolyl or benzthiazolyl and
25  wherein R?is Cy¢-alkyl, Cy.¢-alkyl substituted with halogen or -N(RS,RF) and R? and R®
are Cy s-alkyl, furthermore wherein R?is phenyl or phenyl substituted with Cy.e-alkyl or
halogen, cyclohexyl, or heteroaryl such as pyridinyl, thiazolyl or benzthiazolyl. '

3. The compounds according to claim 1 or 2 wherein R! is hydrogen cyano or

halogen.




8. The conpounds according to clains 1 or 2 wherein R

is -CORZ, and wherein R2 is phenyl, phenyl
wosolsgsseait ed with Cl-6-al kyl or hal ogen, PCT/EP2004/014186

C3-s-cycl ohexyl, or heteroaryl §UCh 20 as pyridinyl,

thiazolyl or benzt hi azol yl . he conmpounds accordi ng

to cl
e { 3T cwm%%%%ﬁ%‘@ Jpps é%%‘%ﬁfﬁ?&;}s CerPRRy G
stiBs’iﬁut%dWIﬂlﬂﬁﬁdg\ﬁh}Cz%rﬁl{enyl sublst)ltu’ged with CS)R , and WheremR is -NR°,R’
dr oxy=5- benzoy enzam de X
I{PS{Q é%ﬁG aﬁg’léh%%rl n-9-yl)-3, 4-di hydroxy-tetrah7dro-

furan-2-yl]-allyl}-5 25

¢y Chebenpmeshrbanying 29 8agi Ay dr oxy- benzani de

N-{3-[5-(6-Am no-purin- Qd){h )-3,4-di hydroxy-tetra ﬂro-
5 {21526 A thinoepryrid-07)33,4 ydroxy-tetrahydro-futan-2-yl]-allyl}-2,3-

%@#@?%}%p&%ﬁﬁ.@%é%gﬁﬁ%car bon7|_) benzani de WD

according to clainms 1 orlgl\%ﬁer e|8§ %do i lh? COTT‘%%:IndS %2

\gﬁéﬁéﬁﬁﬁﬂ&nmospl@ﬁn -B-yBF kgptdihydrony-tetrelyds @t@m_l@k . e
ggﬂﬁﬁr C1_3

Cﬁ%%ﬁlz%%%)r ° 522“%3 'S &ﬁg[’ny %E:nyl _sugst ?/t ut ed

th Cl. 6-al kyl hal | h h
gwr[as{swﬁmw?qr ouihi dolthydron-isemBTHPHEEy P o GGy -

0 ESSEPRU eI gl o 10 |
di hydr oxy-tetrah drofuran2 I'1-allyl}-2,3-di hydroxy-
260 Ezir %%& %uﬁ%a%/cgna%dﬁ totlﬂ?vﬁgélogg vat%zeﬂ méh@@mm%mﬂslgm Cre
rﬁﬂﬂ@ﬂpﬂl 5 §Fbsﬂlmté‘élw\]$£th3ﬁ€?n’6&2h%%l 3p gg% ar8 Cy.5-allyl.

pyridinyl,-thiazolyl, benzthiazolyl; benzyl or benzyl

0 Suﬁﬁdoh&ﬁcﬁﬂdy\hdcbrdﬁigﬁrc&élkw . 13. The conpounds
according to claim12

4N {6’15[@ QU60A rhirRr- ﬁtﬂw@t@)cy;eLbdhhhhnw tBrabydivefurhi-- Ak alyl}-2.3-
('6-.anj no- pur i Eﬁi
15 odlh%rpw I8P pHRGEF ng%¥r3 € yl]-allyl}-an de
N-{3-[5-(6-Am no-purin-9-yl)-3, 4-di hydroxi}l/l t et rahydr o-
fovq@-[g—(Blﬂmﬁiokpﬁﬁﬂ@ y@) 3 4Jc5hydroxy—tetrahydro ran-2-yi]-allyl}-4,5-

ydrox 5-1 enz m de
X\@ E%%ﬂr % , 4- di hydr oxy-t et rahydr o-

furan 2-yl]-allyl}-2,3-

d|hy oxy-5-pyri din-4- ORZ, and herein R® is
%T%Bé)%&h A8t %{{%‘H&lﬁé %%%%F%O%;fl% adia o
{ e[n?l- bBergibutatinted wit Cy J@all@’lmhalo'ffen, Ca_g-cyclohexyl, or heteroaryl such
' dr,0x etr r 2y|] allyl}-amde 20
20 fémfigl {é‘ﬁl lﬁlg%%url n- gﬁ 4- di hydr oxy-t et rahydr o-
f uran- 2-yl ]
b®nz ot @Z@PO@% IaCCET@-ﬂﬁ F%?@P’o&y benzam de

N-{3-[5-(6-Amino-purin-9 9-71)-3,4-dihydroxy-tetrahydro-furan-2-yl] -altyl}-2,3-
dihydroxy-5-(4-methyl-benzoyl)-benzamide

N-{3- [5-(6—Amino—purin—9-371)-3,4—dihydroxy-tetrahydro—furan—z—yl] ~allyl}-5-
25  cyclohexanecarbonyl-2,3-dihydroxy-benzamide

N-{3-]5-(6-Amino-purin-9-yl) -3,4-dihydroxy-tetrahydro-furan-2-yl] -allyl}-2,3-
dihydroxy-5-(pyridine-4-carbonyl)-benzamide




N-{3-[5-(6-Am no-purin-9-yl)-3, 4-di hydroa-y-tetrahydro
-furan-2-yl]-allyl}-2, 3-

wodietsyaszgy - 5- (4- met hyl - benzyl ) - benzam de  14. PET/EP2004/014186

10

15

20

25

medi canent contai ni ng one or mvgfre conmpounds as
claimed in anyone of clains 25°% to 13 and

ticall bl t 2
S RS BBl PSR BE a B fhg pmgpherin
dis Seasbsl, Cel-atigsubetithel widOviogamhi MR RS hand B> auadR are Cy.5-alkyl,
gj h
SRR S e S st
PO ou heteared suctsas pyTidinglthidrdms henzbieselyli ng t o

cI ai m 14 to inprove cognition. 18. The use of

fﬂ”’poﬂf]%f%ggﬁﬁﬁ& Q!:c!&)gdlhg & BMRA! @D of- {%Jo.?-'(?f&n-hn%e \}Jé%lt-éﬁ}f!) -3,4-
a‘ﬂgY{m ¥ Sfﬁmﬂs% Zabe &Yﬁ e ‘B{Yfﬁt &sulfonyl)-

|Bﬁﬂzﬁhid!eon such as depression, Parkinson's disease, or
to inprove cognition.

12. The compounds according to claim 1 or 2 wherein R is phenyl or phenyl
substituted with Cy.¢-alkyl or halogen, pyridinyl, thiazolyl, benzthiazolyl, benzyl or benzyl
substituted with C; g-alkyl.

13. The compounds according to claim 12

4'-Fluoro-4,5-dihydroxy-biphenyl-3-carboxylic acid {3-]5-(6-amino-purin-9-yl)-3,4-
dihydroxy-tetrahydro-furan-2-yl]-allyl}-amide

N—{3-l[5~(6—Amin0—pﬁrin—9—y1)-3 ,4—dﬂ13}dr6xy—tetrahydro—furan-2 -y1]-allyl}-2,3-
dihydroxy-5-thiazol-2-yl-benzamide

N-{3-{5-(6-Amino-purin-9-y1)-3,4-dihydroxy-tetrahydro-furan-2-yl]-allyl}-2,3-
dihydroxy-5-pyridin-4-yl-benzamide

4,5-Dihydroxy-4'-methyl-biphenyl-3-carboxylic acid [3-[5-(6~amino-purin-9-y1)-3,4-
dihydroxy-tetrahydro-furan-2-yl]-allyl}-amide

N-{3-[5-(6-Amino-purin-9-yl)-3,4-dihydroxy-tetrahydro-furan-2-yl] -allyl}-5-

. benzothiazol-2~yl-2,3-dihydroxy-benzamide

N-{3-[5-(6-Amino-purin-9-yl)-3,4-dihydroxy-tetrahydro-furan-2-yi]-allyl}-2,5-
dihydroxy-5-(4-methyl-benzyl)-benzamide

14. A medicament containing one or morre compounds as claimed in anyone of claims

1 to 13 and pharmaceutically acceptable excipients.

15. A medicament according to claim 14 for the treatment of diseases related to the

COMT inhibition.

16. A medicament according to claim 15 wherein the disease is depression or

Parkinson's disease.
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17. A medicament according to claim 14 to improve cognition.

18. The use of compounds according to anyone of claims 1 to 13 for the manufacture
of a medicament for the prevention and treatment of diseases related to the COMT

inhibition such as depression, Parkinson's disease, or to improve cognition.




