COMI inhibitors The invention relates to purine
derivatives of formula OH O/=N wherein RL is H CN,

wha006988228 - COR2, -S(O) xR2, Ctz-al kyl, C2-i 2-al kRemyP2004/014186

C3_8-cycl oal kyl , a heterocydyl gteup, an aryl group, a
het eroaryl group, C3.8-cycloalkyl-(C .3)-alkyl, a
heterocycly C ~-al kyl group, an aryl-(Ci 3)-al kyl or
a heteroaryl- (G -3)-al kyl group; the al kyl, al kenyl,
al koxy, cycl oal kyl , het erocydyl group, aryl and
heteroaryl groups may all be optionally substituted;
R is -N(R3, R3'), G .6-ablsyts inBBiBrsCydoal kyl ,

het er ocydyl, aryl, heteroaryl,
C3-8-cycl oal kyl - (G _3)-al kyl, a heterocyclyl-(C

| - 3)rhalideyhticgr rela@s toruride Werivativds oBormlksy|l or a
heteroaryl-(C i _3)-al kyl group, the G -alkyl,

C3. 8-cycl oal kyl , het erocydyl, aryl, heteroaryl may al
be optionally substituted; R3 and R3 are independently
hydrogen or (@" 3 -alkyl; x |i§Q 1 or 2; and to the

ester the z bI nder
physi ol ogi cal ndiHt i ons ~thep arﬁaceutlcally
accept abl e salf's thereomo gcig 8f the present

i nvention are R'he conpounds of formula | per se, the I
use of conpounds of fornmula | and their

phar maceytical |y acceptable salts for the manufacture

of nedi@ﬁﬁ%ﬁ&s for the treatment of diseases, related

o AL b DA R oo,

based oh a conpound 1n ac ention
and their productGenydeslakp beigrocydid sipsp 2fard grayBuReieroaryl

of formula I in thRpcONtéyBbalRfl-(Cys)-alkyl, a heterocyclyl-(Ci.5)-alkyl
group, an aryl-(Cy.3)-alkyl or a heteroaryl-(C,.5)-alkyl group; the
alkyl, alkenyl, alkoxy, cycloalkyl, heterocyclyl group, aryl and

10 heteroaryl groups may all be optionally substituted;

R? is -N(R®, Rs'), Cy.¢-alkyl, Cs g-cycloalkyl, heterocyclyl, aryl,
heteroaryl, Cs g-cycloalkyl-(Cy.5)-alkyl, a heterocyclyl-(C.3)-alkyl
group, an aryl-(Cy.3)-alkyl or a heteroaryl-(C.3)-alkyl group, the
C1.¢-alkyl, Cs.g-cycloalkyl, heterocyclyl, aryl, heteroaryl may all be

15 optionally substituted;
R®andR®  are independently hydrogen or (Cy.3)-alkyl
X is0,1o0r2;

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 1 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.
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possess val uabl e pharmacol ogi ca) _properties. In
particul ar, these conpounds inhibit the enzyne
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preparations.

Numerous documents describe the current knowledge on COMT- inhibition, for
example - in the field of depression

Fava, M., J. F. Rosenbaum, A. R. Kolsky, J. E. Alpert, A. A. Nierenberg, M. Spillmann, C
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.
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Kol sky, J. E. Alpert, A A N erenberg, M Spillnmann,
C. More, P. Renshaw, T. Bottiglieri, G Mroz, and G

| nhﬁ)l t r%‘ ?th)? %é RGB&&HI% h)oh (ﬁlﬁgﬁh\ylg ﬁ\’gﬁé‘g’eg%%mka,

to capon epreSS|ve di'so

' ilermey.amdph ergwgfsﬁoni@ newngs and the gepeliasof pizephrenia.

SEB!P%Q&%&?'Z@OI \églg,zlsert C. S, and D. R Wi nberger.
A candi dat é nol’ecul e appr oach to defini ng

e S5 8, GBBhE% % Kl Bi BT LR R B s
BBt Goldintim, add B. RCalelribeedet ., Efféct & COBT ‘égllofﬁlﬂa Met gemkiype on
Kﬁan&a}]lB%e o Alq sk For SSRGS, FRLENGA RN SARYE A01, 98, 6917

ICS O I zopnreni a. SyC

T. E. CGoldberg, B. S.
]ﬂ‘ﬁgr%g SRR, I?IMaS‘%:t C.M Mzzanti, R E
STwa QMDD inlgbitorsare marketed foRmmeyenmnt gélevodsfadherapy,

%/ 158 Met genotype on frontal |obe function
ﬁ n}a‘lr/?lfgcﬁ‘%?neschl zophrenia. Proc Natl Acad SciU SA

200 C. Kafh, 6 7Adler M. Shé&likirel @ SofgeR&r Watess i e Witts Pad eChernik, E.
i tans are.mrket
o, gD R Bk e IR fpons
Aﬁialqair(e:lgvﬂenﬁh kpatileﬂna wtitd, Paﬂﬂnﬁm‘lsghse,a& e\ﬁ@tm;ngﬁnoﬁge\ﬂntmgtwns A
ern . B rfl. T
a1 PR Ao SR AR Ftogy 1997, 45,81
r QUi rement in patients with Parkl nson's d| sease
tor f]uctua
B EAAR R o e S
Np i fidrORBhaldLB ﬂtecﬁ&—o&ﬁemgﬁrankfeﬁése M/Halrlyahmﬂu digeassk denrolo g1ca1
3%sigw%?uﬁﬁgwﬁ%&ﬁ%&&%ﬁam@ookw %ar?{mson s%%se’ase‘ (3rd Edition)), 437-

Catgchol - Q net hyl transferase in Parkinson's disease.
Neur ol ogi cal

and Entacapone

Gershanik, Oscar; Emre, Murat; Bernhard, Gudrun; Sauer, Dirk. Efficacy and safety of
levodopa with entacapone in Parkinson's disease patients suboptimally controlled with
levodopa alone, in daily clinical practice: an international, multicentre, open-label study.

Progress in Neuro-Psychopharmacology & Biological Psychiatry 2003, 27(6), 963-971.

- in the field of cognition improvement

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. J. 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.



Di sease and Therapy (2003), 59(Handbook of Parkinson's
Di sease (3rd Edition)), 437- 451; and Entacapone
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Sauer, D rk. Ef fi cacyand saf ety of | evodopa with
ent acapone i n Parkinson's di sease patients subopti maUy
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cogen I CS: riptio ctli
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H AR by AR 5 oy B ERSRAIR 20y
Baitklororieth@ohytrexymethpldmetho@pndimh 2-methoxyethbreald the like.
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ac;yolwbutthé@pwwlwﬂyobm ovdolaemldrand wydeenis; thexsepslkebgroup may
0] SUcC
bcmthna %%?éﬁu%d%ﬁﬁl?}’l Ero%:prl\x deﬁ cﬁa?))\;)l e. E‘F))cgn?[eg BYsuch
| sbpittofl groupsopentestiylcytloptopyb athylcycingsapyl meéluﬂefﬁiﬂ utyl,

RIS SO R i

oméﬂmm&lblye)dyb substituted by hal ogen, hydroxy, al koxy,
espeC| ally by hal ogen Exanpl es of such substituted

I L) ’
tajlr“ ]ile%/ ﬁe[}ﬁ %ﬁg ﬁ‘{/ﬁ el TZePE gﬁt? # uck)nreggit EAWIP%M cheterocyclic group
t dfdrﬂ:hhmgdlmameltero Ia;cdnme!m@dlfgdm nmrqgh@,)@qygqrtmd sulfur or sulfur
2035'512&? bl th Xes or 3o, t)kalﬁ?ples of such groups are oxiranyl, azetidinyl,

oxetanyl, thietanyl, pyrrolidinyl, tetrahydrofuryl, thiolanyl, piperidyl, tetrahydropyranyl,
morpholinyl, thiomorpholinyl and piperazinyl. Preferred heterocycles are piperidyl and
morpholinyl. Such heterocyclic groups may optionally be substituted by alkyl or alkoxy.

The term "aryl" represents an mono- or bicyclic aromatic hydrocarbon group having 6 to
10 carbon atoms, examples of such groups are phenyl or naphthyl, a preferred aryl group
is phenyl. These aryl groups may optionally be further substituted by one or several
substituents chosen from halogen, alkyl or alkoxy groups as defined above. Examples of
such substituted aryl groups are, 2, 3 or 4-fluorophenyl, 2, 3 or 4-bromophenyl, 2, 3 or 4~
chlorophenyl, 2, 3 or 4-methylphenyl, 2,6- or 3,5-difluorophenyl, 2,6- or 3,5-
dichlorophenyl, 2,6- or 3,5-dibromophenyl or 2,6- or 3,5-dimethylphenyl, 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 heterocydic groups include pyridyl, pyrimidinyl, pyridazinyl, pyrrolyl, furanyl,
thiophenyl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl, thiazolyl, oxazolyl, 1,2,4-



The term "G _i 2-al koxy" represent an al kyl -O group,
where the al kyl part is as defined above. The term

wO aws5829%| oal kyl "represents a saturated cycl i BCT/EP2004/014186
hydrocarbon such as cycl opropyl 5 cycl obutyl,
cycl opentyl, cycl ohexyl, cycloheptyl and cycl ooctyl;
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rofuryl, thiolanyl, piperidyl,
tg?ﬁr}fﬁ)?g% yranyl mor phol i nyl, thi ormor phol i nyl and

pi perazinyl. Pr eferred heterocycl es are piperidyl and
wﬂﬂﬂbghﬂmmhdﬁswbhnhatdﬂ@nvtbﬂungmampshm%y optional 'y
be substituted by alkyl or al koxy. The term"aryl"
represents an nono- or bicyclic aromatic hydrocarbon
10 gimeprr‘tcbmm@ol@dso fopmatte lesp cemBewndsexanpl es of such
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| ) u
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E‘Eﬁ%ﬁtﬁed aelflﬂml o bknaqygegf, beml @sbwleﬂlsnlemhtlabd)guhscl 6-a1ky1 or
a oT, sSucC ar Sy are or
Selhursgin Tt 0, 8 S
15 C M}ﬁf@]@ Reya; 5—a2kyl,$1QFa114y1lsrebdmy¢ted h@tmhaloggn or -BR*R*) and R and R
Olar 8{55 IachglF @10 n@%ﬁﬁ%re V@heﬁelg(ﬁg é%}éngﬁdrweﬁggﬁﬂﬁﬁwed with@C, ¢-alkyl or

adloghe dyilkleexy hehctélmwl n@qfeas@arlghny iagply rOéEF é‘ﬁ%@?’l
5- or 6- nenbered aronmati c nono- bi cyclic

hé&réﬁncojl cdmpourdsape thggq)mgoqnds(pfioqmlg F@%Rclﬁgg%rﬁgen cyano or
éFF]oc cl?ggbfou |nLF3dgf SEFS aronat:ﬁ]dln
20 p%{ﬁlﬁiz%ﬁwmmpypmgi -OHyD-$.4rdd %rrébx%ﬁ;ﬁlran 2 ¥ -allyl}-2,3-
¢ AR R bens ISR Blthgle pgxgigld v zo:;:m hi azol y1,
1,1:{3-[5X &l mizopurin-9-yb)-3 4 ciihiresyotepahydro-furan-2-yl] -allyl}-5-cyano-2,3-
L fn drE)}?)}—Qedr{z Z AN Exarhiple3f- t i adi azol yl,
N-{3-[5-(6-Amino-purin-9-yl)-3,4-dihydroxy-tetrahydro-furan-2-yl] -allyl}-5-bromo-
25 2,3-dihydroxy-benzamide (Example 2)
N-{3-[5-(6-Amino-purin-9-yl)-3,4-dihydroxy-tetrahydro-furan-2-yl] -allyl}-5-chloro-
2,3-dihydroxy-benzamide (Example 7)

Further preferred compounds are the compounds of formula I wherein R is Cy ¢-alkyl,

C1.¢-alkyl substituted with halogen, C, s-alkenyl substituted with COR? and wherein R? is
30 -NRS,Ry and R? and R® are Ci.s-alkyl, such as for example

N-{3-[5-(6-Amino-purin-9-yl) -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-yI]-allyl}-S—(Z—

dimethylcarbamoyl—vinyl)-2,3-dihydroxy—benzamide (Example 15)



1,3, 4-thiadiazolyl, 1,2, 4-triazolyl, 1,3,4-triazolyl,
1,2,3-triazolyl and tetrazolyl; exanples of

wh@gobsehet er oaryl groups are benzofuranyl, PCT/EP2004/014186
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i sobenzof uranyl, benzo[b]thienyf, indolyl, isoindolyl,
| Hi ndazol yl , benzi m dazol yl,

henz.qxag ol nobﬁmra @%az@l&h &i@fyl&ftﬁ «g&@tﬂakan-z v1]-allyl}-2,3-

ben2|soth|azolyl benzodi o nzotriazol yl,

Y5 PYI-5- trif weigrmeshyHbenzs %ﬁm i nazol i nyl ,

qU|noxaI|nyI or phthala2|nyl The "heteroaryl groups”
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f QL oyl 6%1!(;{1%%9 QM%ré%%@dngp@l i s a hydrogen,
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NN étAa@lm-PWHPrﬁHébé# él@%ﬁf@ﬁ%&%&rwﬁ%ﬁh%-
1E§Hrg%ﬁgdltrlﬁﬂ éetﬁrbeﬂli'ﬁﬂiﬂ@ (E}kﬁ*ﬁ%lé kyted with

I ogen or benzyl substi t

benz t
VIN3-H3-C5- (6~Panmrpurm-9 Ot b %/ roxytetrabidryrag- Ay ﬁlyl -4,5-

LR NI ﬂﬁ@‘&%‘?@‘%‘t‘% Pl ogen or

-N R3, R3 ) and R3 and R3' are Ik further
réhen group of pypleripd C@F‘PWW i/{‘f&tt CC{)WRWH%S wherein R’ is

CI 2a
R e e s s
c@mcmhﬂwqdm hetesoarghyvel ARy TEHn.ohirgPlsl ¢r bmé Ygzioru egample
h%d{léo[ge(ﬁ ﬁ%"i)r[b? Qfm—wl?-g Q0dihfHoRy -8l rahPlroCARE 81 NafyB=2,3-
-&hyd:]r)»é;a54(4etnhwwegzoﬂ%vbpmawd@tﬂxamlﬁ- Wyl]-allyl}-2,3
Nrreol s f) S A e oo hbul M
}cy{sslahymmeazbanylem,mﬂrymbsnmq Expmpled e 3)

n
BRI b o s -
( Ehgdgaixe-52)pyridine- 4-carbony1) -benzamide (Examp e
N-{3-[5-(6-Am no-purin-9-yl)-3, 4-di hydroxy t et rahydr o-

f Xri%rn(fxezr_l}/rlegefrgld lgyéu}p'o c8H1|p8[18ds are the compounds of formula I wherein R'is -
S(O),R?% and wherein R?is C,.¢-alkyl, C;.¢-alkyl substituted with halogen, -N(Rs,R3') and
R® and R® are Cy.3-alkyl, furthermore wherein R? is phenyl, phenyl substituted with C;_¢-
alkyl or halogen, cyclohexyl, or heteroaryl such as pyridinyl, thiazolyl or benzthiazolyl,
for example
N-{3-[5-(6-Amino-purin-9:y1)-3,4-dihydroxy-tetrahydro-furan-2-yl] -allyl}-2,3-
dihydroxy-5-(toluene-4-sulfonyl)-benzamide (Example 18)

A further preferred group of compounds are the compounds of formula I wherein R is
phenyl or phenyl substituted with C; s-alkyl or halogen, pyridinyl, thiazolyl,
benzthiazolyl, benzyl or benzyl substituted with C;.¢-alkyl, such as for example
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 (Example 8)
N-{3-[5-(6-Amino-purin-9-y1)-3,4-dihydroxy-tetrahydro-furan-2-yl] -allyl}-2,3-
dihydroxy-5-thiazol-2-yl-benzamide(Example 10)
N-{3-[5-(6-Amino-purin-9-yl)-3;,4-dihydroxy-tetrahydro-furan-2-yl]-allyl}-2,3-
dihydroxy-5-pyridin-4-yl-benzamide (Example 12)



2, 3-di hydr oxy- benzam de (Exanmple 7) Further preferred
conpounds are the conpounds of fornula I wherein Rl is

w@R0050582kKyl , Ci-6-al kyl substituted with hal OPETEP2004/014186

10

15

20

C2-6-al kenyl substituted with CoR2, and wherein R2 is

-NR3, R3'" and R3 and R3 are Ci -3-alkyl,such as for

X 81T $droxy-4'-methyl-biphenyl-3-carboxylic acid {3-[5-(6-amino-purin-9-y1)-3,4-
N- - 3-[2- (O}(g}-,Ammr?o-Ypu}Pi ﬁ{l\é;ﬁ”car_ %)fyi?gi h;dr[ox(y-tmel?r aphyléllr o-Y)

f dinudrogy-yetyahyroyfurarp-297]-allyl}-amide (Example 9)
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di hydroxy-5-trifl uoronethyl - benzam de (Exanple 16) A

f Ghe Bresery compoBrdsnidpmrila a%dba\iﬁa EnageuficA bpscepFAblg fglts can be
t gﬁpﬁﬁmmﬁombw:i’mﬁﬁe 418, for &R%le’;lbﬁ pReéssdeRribed below, which
.6-al kyl , Q. 6-al kyl substituted wth hal ogen,

- R{OSSSRBIPIIed R3 and R3' are G .36-al kyl, such

conpounds are for exanple

Na X Badthng(96{(AaR ARGRGAR)-PL(E)-B-aBninoprop- 1-enyl]-2,2-dimethylperhydro-

4.di r e =2=VL1]- -3, 3-

Ao S AP A St oBR Al

I\%l_{ 3-[5-(6-Am no-purin-9-yl)-3,4-di hydroxy-tetrahydro
-flukan-2-yl]-allyl}-4,5-

droxy- N, Nl - di net hyl -i sopht hal am de (Exanple 14) A
|herO gr oy of preferred compounds of formula | are

the c dsjwherein RL is -COR2 and wherein R2-is
phenyf~~phe tituted with C -al kyl or hal ogen,
C3-80¢cygl ohexyln or heteroaryl such as pyridinyl,

t hi yl or benzthiazolyl, for _exanple

N- { 3- [ 5- (6- Ami no- puri n-9-yl) - 3, 4L di hydr oxy- t et r ahydr o-
furan-2-yl]-allyl}-2, 3- .
di 5 ; T Yoeaesiz aniddRri¢Axanmbaitd®) by R! in
N%d{@i%ﬁggnﬁ%dg&gﬁ%% gﬂéle%ééys 4- di hydr oxy-t et rahydr o- Y

f posifioRSyl ] -al |yl }-5-

cycl ohexanecar bonyl - 2, 3- di hydr oxy- benzam de (Exanpl e

6) N {3-.[5-(6-A ino-pmei _o
n- 9[\9 03 4- di hydr ox7-t effrahyd
3- di hydremy-5-(pyridin - )
(Exa 5)

R' OH R

\uran-2-yl]-allyl}-2,
|') - benzam de

IITa 1IIb

wherein R’ is as defined above
in the presence of (3-dimethylamino-propyl)-ethyl-carbodiimide (EDCQ), 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 Il 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
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hal ogen, -N(R3,R3') and R3 and_R3' are G 3-alkyl,
furthernore wherein R2 is phenyl, phenyl substituted

V‘%ﬂoﬂecgsd-agi)c}rslﬁtg%ﬁ%?ﬁf ﬂ@ﬁ!t&ﬂﬁfqﬂ (t‘fﬁﬁb ;ﬁﬁl azo?ﬁ@ﬂ% Q&¥%i¢lacid ethyl

P thengster §4) ees(ceg_gp@,qm@_clgmpo,qn Jis yedat cg_d to the alcohol (5) and
Cir Asetirened-ih @t tha e s fifohindila 2 Y1 ] - al | yl }-2,3-
di hydr oxy-5- (t ol uene-4-sul fonyl ) - benzam de (Exanpl e
1 A further preferred group of conmpounds are the
cﬁﬁ%@%ds of fornula | wherein Ris phenyl or phenyl
substituted with G -6-al kyl or hal ogen, pyridi nyI
t hi azol yl, benzthiazol yl, benzyl or benzwd subst | t ut ed
with G -6-al kyl >such as f or exanpl e

4' - Fl ugr 0-4y 5- di hybegxy - bisphenyf= carbS‘k”y/\g%

{eorsiiz« NHUTSPH - 9-9?))‘-9@.‘}:1‘y "
((jl hM(gk o @}_/' etI ah)ggego—’f ur ang2- v/ ]N@JN yl} -—a_“’de AN
Exa N

N-{ 3- [5 (6= Ami no- purin-9-yl) - 3, #di hydr oxy- tetrahydr>§
furan-2-yl]-allyl}-2, 3-

di hydr oxy-5-thi azol - 2-yl - benzam de( Exanpl e 10) DIBAL-H
N-{3-[5- (6 Ani no- purin-9-yl) -3, 4- di hydr oxy- tetrahydro-lc;gz‘é'2
furN@InZyI] allyl}-2,3-

di Aly8lir oxy-5-ryridi n-4-yl -
12) 4} 5- y._c”oxy 4' ~met h

bgnzam de (Exanple
p enyl 3- ﬁar boxyric J '

NH,

N
{3-[ Wri_n__g__ ;4' NHZ — Z |
di hydr:- y tNet |1ahydr;v,g}qH;C ur an- 2- yI ] -| m dp%n (Bxarl & NN

9 EtCH O ’ Phthalimid

N-{3 [A(G Am po- purm 9-yl) -3, 4- z?ﬁhyq(g)oxy t et’f ahydr o-f ©)
uran-2-yl]-allyl}-5-

benzot hi azol - 2-yl ~2, 3-di hydr oxy- benzam de (Exanple 11)
N-{3-[5-(6- Am no-purin-9-yl)-3, 4-di hydr oxy-tetrahydro-

f ur awhgrey TsGifl [stangl for, tasylchloride, IBX for 1-hydroxy-1,2-benziodoxol-3(1H)-1-

di h e
Tlh eygir;lgé Q@Sb&oﬁ&&%ﬁﬂ%ﬁ%ﬁr fl‘?%@iﬂﬂ@mﬁ@&%ﬁﬁ% BHBAD for diethyl
phar amckatboxglate analdi‘:féb farttteahydrafurangrngswphpmr €90byL13, 4164.

met hods known in the art, for exanple, by process

LG BN Bt e

gbdsitior 5 (i Fmeridg!Ip e ateqaersired ascording to reaction schemes 2 to 6.

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

bromine is given in scheme 2.



3,4-d] [I,3]di-oxol-4-yl}-9H purin-6-amne of fornula
1 1l with a optionally protected

WQ2®s458298ir oxy- benzoi c acid derivative substit RCBEPIIY4/R4186
in position 5 HCL OHO O llia | b wherein Rl is as
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accorging to Schemesl starting faom
2- (6-)Am no- purin-9-yl)-5-hydroxynmet hyl -t etrahydr dbf or a
n- 3, 4- BiaPHNed) whi ch i|sprotected and subsequent | yherenR'isH
reactled with (triphenyl - phosphanyli dene)-acetic acid
ethyl” ester to the ester (4). The ester group in

conpou (4) is rd

trandformed into the amide of f
| BX JA\Q@! geehvgos S HRYCCINH;
s,
N glet g noeH m Ol(-ll) G)Zgr

10
liib,

wherein R is Br

step a) esterification of 2,3-dihydroxy-benzoic acid dissolved in a suitable solvent for

example an alcohol such as methanol in the presense of thionylchloride to form the ester

5 (8)

step b) protection of the ester (8) by ketalisation of the two hydroxy groups with a
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 e) 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 formula ITIb wherein R! is chlorine can be prepared as depicted in

Scheme 3.
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for diethyl azodi carboxyl ate angy THF for

t et rahydr of urane, Angew. Chem (2001) 3, 4164. The
opt ignal by proggﬁ&g_d 2, Sw hyC?roxy benzoic acid o
deri vaff ves subsdinintidét ed n position UISE(IIlgl
HI b) paf€¥ accor di ng tOCﬂﬁaCtlonxﬁ emes 2 #lo oH
6. A od forThe prepar on of conpourd? of

form P, whé? ei n R1.js~pyeipgen or brdm ne | H
given in slchenme 2. Schem% 2 | Ho,] wherein Rl is ﬁLiO—| 8
OH OH43l:1) o V=1Ff) Br" O/4q Br O // 12 | Hb, wherejs

Rl is Br step a) esterification of

2, 3-di hydr oxy-benzoic acid dissolved in a sui tabmzegL c

sol vent for exanple an al cohol such as methanoMedtn ft he
presense of t hi onylchloride to formthe ester (8) ep
) protection of the ester (8) by ketallsatlon of the
ydpOXy groups it h a ssi one, e.g. MWPthO
ysgtion of the
he fesence o ston( b,gh&zg&éuch

est er r

Li ep 4 | Qydr oxy S 1§ brom »
i By . @ din the;: i OS eS t &lg) T heOH
carboxylic gro#p is esterified to formthe ester (11)

, thems,wo hydroxy groups aretprotected to formthe 16
ket al witEeR' i88H t he ester group is cleaved as described
for steps

step a) 2-hydroxy-3-methoxy-benzoic acid (13) is chlorinated for example with N-
chlorosuccinimide in acetic acid to yield 5-chloro-2-hydroxy-3-methoxy benzoic acid.
(14);

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
I1Ib, wherein R! is chlorine by esterification of the carboxylic group, ketalisation of the
two hydroxy 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
lithium salt. Lithium-halogen exchange and reaction with ethyl-trifluoroacetate,
cyclohexane carboxylic acid methoxymethylamide, or pyridine-4-carbaldehyde followed
by oxidation with IBX yielded the corresponding derivatives of formula IITb.



a) to c). The conpounds of formula I'b wherein Rl is
chlorine can b e prepared as depicted in Schene 3. HO O
wOR@koss2e8 O HO O succinimde , -OH AcOH 48% HBLT/EP2004/014186

AcCOH OH [I - a) Ob) OC OH 13,14 15 SOC 2, C MOH
LDH O O THF/ H20O (1:1) 3/4 e) o%[ | Kb, 17 16 wherein
'EChI S gllstep a) 2-hydroxy- 3-nmet hoxy-benzoic acid (13)
[ frorinated for exanple with Nchlorosuccininide in
acetic acid to yield
5- @Bl 0p0- 2- hydr oxy- 3- hox benzoi eyacid (14)4o.Siep b

t he oup of ¢ Is reacted with
gyg 8 :a)%obﬁl oA ilgbldtrophue 0
58Chlor 02 ibhymTt\B(y en aFT Y, s then R ansfof

into the protected co rein RL is

chl qrgﬁae.hy.sest erificati-on of the rboxylic wtare UP% sor examole
1
ketalisation of the agroupselectedfromp

0 o HO 0]
) ,\N \N

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

arylboronic acids.

OO0 LIOH HO. O
Pd(PPhy),, Q ‘ Q
kN o MeOH/H,0 o
crown-ether R' o O R' o O

b
wherein R' is CN

HO._O
0.0 LIOH
g PA(PPhy)s, MeOH/HO Q
o) Na,CO; 0
Br o O R1B(OH), R’ o O
9

lib
wherein R is an aryl group

Scheme 5

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 a palladium catalysed Suzuki reaction to

yield the corresponding derivatives IIb.
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two hydroxy groups and subsequent cl eavageof the ester
group (steps c) to e) ) as described above. In Schene
wa2aosesgaeepar ati on of derivatives of fornula |BCT/EP2004/014186
wherein Rl is -COR2 and R2 is tyjfluoronethyl,

cycl ohexyl or pyridin-4-yl. The Protected
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t& | Hb, wherein Rl is bromine) is converted to
ts lithiumsalt. Lithiumhalogen exchange and

reacti opOwy -trifluoroacetate, cycl ohexane
carboxylicjacid yoxynet hyl am de, or

pyri di ne- ‘ yde foll owed by oxidation with
| BXyi el dg espondl ng derivatives of fornula
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b. Scheire X O a) UOCCH 3/CH 3CH b)
3 b) t-BuUPHF | Ho, wherein RL is Br

[11b, wherein RL is for exanple a group se€lected from

OHO YF F Ih Sthepe 5 the preparation of further
derivativeso f@quﬂHOFa“Ib starting from protected
5-bronmo benzi &%acid ester (9) is shown. The nitrile

s obtained by Pd catal ysed cyanati on.

Aryl subs itlgents wer e |ntrodu ed using a Pd cat al ysgg o

Suzuki -€¢ 1 Ng w r ci dsy/zScheme 5 / 72
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10 9, wherein Rl is a Iilb, wherein Rtis a

heteroaryl group heteroaryl 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 I 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 described by
Zircher et al. in J. Neurochem. 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 radiochemical assay described by Ziircher et al. (see

above) and are listed in Table 1.

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

(0.1 mol L), 10 pl dithiothreitol (0.065 mol L!) and 25 pl of tissue extract. The enzyme

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

30 pl substrate (benzene-1,2-diol, 0.025 mol LY, 10 pl [PHISAM (5.5 mmol L, specific

activity: 13.36 Bq mol™ (3.61 Cimol ™) and 20 pl deionized H,0, reaching a final substrate



[11b wherein RL is CN Pd(PPh3 4, f L M O H 20 Na2CO3

RIB(OH) 2 R wherein RL is an ary! group In Schene 6 t
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Example IC50 [nM]

comparative | N-{3-[5-(6-Amino-purin-9-yl)-3,4-dihydroxy- |9
example tetrahydro-furan-2-yl]-allyl}-2,3-dihydroxy-5-

nitro-benzamide

1 N-[3-[5-(6-Amino-purin-9-yl)-3,4-dihydroxy- | 2600
tetrahydro-furan-2-yl}-allyl}-2,3-dihydroxy-

benzamide

2 N-{3-[5-(6-Amino-purin-9-yl)-3,4-dihydroxy- | 28
tetrahydro-furan-2-yl]-allyl}-5-bromo-2,3-
dihydroxy-benzamide

3 N-{3-[5-(6-Amino-purin-9-yl)-3,4-dihydroxy- | 29
tetrahydro-furan-2-yl]-allyl}-5-cyano-2,3-
dihydroxy-benzamide

4 N-{3-[5-(6-Amino-purin-9-yl)-3,4-dihydroxy- | 39
tetrahydro-furan-2-yl]-allyl}-2,3-dihydroxy-5-

trifluoroacetyl-benzamide

5 N-{3-[5-(6-Amino-purin-9-yl)-3,4-dihydroxy- | 42
tetrahydro-furan-2-yl]-allyl}-2,3-dihydroxy-5-
(pyridine-4-carbonyl)-benzamide
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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-yl-benzamide
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N-{3-[5-(6-Amino-purin-9-yl)-3,4-dihydroxy-
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tetrahydro-furan-2-yl]-allyl}-2,3-dihydroxy-5-
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Medicaments containing a compound of formula I or a pharmaceutically acceptable salt
thereof and a therapeutically inert carrier are also an object of the present invention, as is
a process for their production, which comprises bringing one or more compounds of
formula I and/or pharmaceutically acceptable acid addition salts and, if desired, one or
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
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 suppositories, or parenterally, for example, in the form of injection solutions.

The manufacture of the pharmaceutical preparations can be effected in a manner which
is familiar to any person skilled in the art by bringing the compounds of formula I,

optionally in combination with other therapeutically valuable substances, into a galenical
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As pharmaceutical adjuvants there come into consideration the usual preserving agents,
.15 solubilizers, stabilizing agents, wetting agents, emulsifying agents, flavor-improving
agents such as sweetening agents and flavoring agents, coloring agents, salts for varying

the osmotic pressure, buffers, coating agents and antioxidants.

The dosage of the compounds of formula I, or ester derivatives thereof and salts thereof
can vary within wide limits depending on the illness to be treated, the age and the

20  individual condition of the patient and on the mode of administration and will, of
course, be fitted to the individual requirements in each particular case. For example in the
improvement of the treatment of Parkinson's disease and of parkinsonism with or
without L-dopa a daily dosage of 25 mg to about 1000 mg, especially about 100 mg to
about 300 mg, comes into consideration. Depending on the dosage it is convenient to

25 administer the daily dosage in several dosage units.

The pharmaceutical preparations in accordance with the invention conveniently contain
about 25 mg to about 300 mg, preferably about 50 mg to about 150 mg, of a compound
of formula I or of an ester derivative thereof which is hydrolyzable under physiological

conditions or of a pharmaceutically acceptable salt thereof.

30 The Examples which follow will further illustrate the invention and contain detailed
information concerning the preparation of compounds of formula I and the used starting

materials.
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NMR spectra (*H and "°C) were recorded at r.t. on Varian-Mercury 300 or Bruker AMX-

500 instruments.

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

(EI) spectrometers.

Elemental analyses were performed by the Mikrolabor of the Laboratorium fiir
Organische Chemie at ETH Ziirich.

General Procedures (GP)

General procedure 1 (GP1) for the synthesis of methyl 2,3-dihydroxybenzoate derivatives
from the corresponding 2,3-dihydroxybenzoic acids
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desrad0l B, then the temperature was raised to 110°C to remove the excess oxalyl
chloride and the corresponding methyl 2,3-dihydroxy-benzoate (1 eq.) was added to the
reaction mixture. The dark red solution was stirred at 160°C for 40 min. After cooling,
FtOAc was added to the viscous mixture and the solution was washed with saturated
NaCl solution, dried over MgSO4 and evaporated under reduced pressure. The crude
product was purified using flash chromatography (silica gel, hexane / Et;0 10:1 or hexane
[ BtOAc 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 5 mL
THE and a solution of LIOH-H,O (3 eq.) in 5 mL H,O was refluxed for 3 h. After cooling
to r.t. the reaction mixture was acidified by addition of 4 mL 10% AcOH - solution and
poured into a separatory funnel containing 50 mL HO and 50 mL EtOAc. The layers
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Method B. To a solution of 6-bromo-2,2-diphenyl-1,3-benzodioxole-4-carboxylic acid (1
20 eq.) in 8 mL dry THE LiH (2 eq.) was added. The reaction mixture was stirred 15 min. at
r.t., then cooled to —78°C. To this solution #-BuLi (1.5M solution in pentane, 2.5 eq.) was
added dropwise via a syringe and the resulting yellow solution was stirred 30 min. at
-78°C. The desired electrophile was added to the reaction mixture and the stirring
continued 30 min. at low temperature. The cooling bath was removed and the reaction
25  was stirred another 2 h at r.t., followed by acidification with 10% AcOH-solution and
extraction with EtOAc (2 x 30 mL). The organic fractions were pooled, dried over MgSO,4
and the solvent evaporated in vacuo. The crude product was purified using flash
chromatography (silica gel, hexane / EtOAc / AcOH) to give the desired compound as a

colorless solid.

30 General procedure 5 (GP5) for the synthesis of biaryl catechol carboxylic esters via Suzuki
reaction between miethyl 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 Pd(PPhs), (0.05 eq.) in 10 mL toluene, a solution of the desired aryl boronic acid (4
35 eq.)in 1.5 mL EtOH and a solution of K2COs (6 eq.) in 1 mL HyO were added. This
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oxol-4-yl}-9H-purin-6-amine

To a solution of the catechol carboxylic acid (1 eq.) in 5 mL CH,Cl,, EDC-HCI (1-
(dimethyl-aminopropyl)-3-ethylcarbodiimide hydrochloride) (1.5 eq.) and N-hydroxy-

25  succinimide (1.3 eq.) were added and the solution was stirred 2 h at r.t. After addition of
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 (0.7 eq. — 1 eq.) and Et;N (0.1 mL, 0.68 mmol)
stirring was continued another 3 h, then the solution was poured into a separatory funnel
containing CH;Cl, and H,O and the phases were separated. The aqueous phase was

30 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,Cly/MeOH = 20:1) to yield the desired compound as a colorless foam.
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mmol) were reacted according to GP7.

Yield: 189 mg (67 %). Colorless foam. Mp.: 105°C. [a]5*: -14.3 (c=1.0, MeOH). IR (KBr):
3424m; 3175m; 2987w; 1651s; 1532s; 145553 1373m; 1246s; 1082s; 867m; 748m. "H-NMR
(300 MHz, CDCls): 1.37 (s, 3 H, CHj.ex0); 1.62 (5, 3 H, CHs.endo); 4.05 (m, 2 H, H-C(7’),
H-C(7”)); 4.69 (m, 1 H, H-C(4")); 4.95 (dd; ] = 6.5, 3.7, 1 H, H-C(3")); 5.46 (dd, ] = 6.5,
2.2, 1 H, H-C(2")); 5.61 (bs, 2 H, NHy); 5.86 (m, 2 H, H-C(5"), H-C(6)); 6.08 (d, ] = 2.2, 1
H, H-C(1")); 6.95 (£, ] = 8.1, 1 H, Harom, car.); 7.02 (dd, J = 8.1, 1.2, 1 H, Harom, cat.); 7.14 (£, ]
= 5.6, 1 H, NHCO); 7.35-7.39 (1, 6 H, Harom, keta1), 7-48-7.53 (m, 4 H, Harom, ketal); 7.58
(dd, ] = 8.7, 1.2, Haom, car); 7.84 (s, 1 H, H-C(8)); 8.20 (5, 1 H, H-C(2)). C-NMR (75
MHz, CDCls): 25.5; 27.2; 40.7; 84.0; 84.5; 87.1; 90.2; 111.8; 114.6; 115.5; 1»18.1; 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;



cool ing bath was renoved and the reaction was stirred
another 2 h at r.t., followed by acidification with

wQ R8s As82ks sol uti on and extraction with Et CAc (PCREBD04/014186
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m.). The organic fractions were ooI ed, dried over
MySO4 and t he sol vent evapor at e& i n vacuo. The crude

PigEIe BB R0, el SULGTEA AR i, v

c@ﬁiaé‘!md as a yel |l ow sh to col orless solid. Method B.
To a sol ution of

beMﬁﬁE)}?Jﬂ(Mﬁw&R)é (ﬁamzioq+%muein@-y]afsbmghydmytetrahydro-

j was added.
T e’fg‘lr1 %Iiﬁgrgk'iﬁ&ﬁ}u?é %%/ rsmreggi%z at r.t., then
coghed to - 78C. To this solution t- BuL| (1.5M
sobuyteton in pentane, 2.5 eq.) was added dropwi se via a
sng and the resulting yellow solution was stirred

30°m h. at -78@" The desired el ectrophile was added to
e

the P'% Ctior<j“ @t ure and the stirring continued 30
m n. at\%'oov?/pt rature. The cooling bath was renoved
and thes€apti on was stirred another 2 h at r.t.,

fol | onedlpyfaci dification with 10% AcOH sol ution and
extraction wth EtOAc (2 x 30 nL). The organic
f IThe pratectedvpreeuson{1€d mg) 0il@ dnmvh waVSaled watho3. 5 hd. of a mixture of

SGdelty SYTFOLAL A D dichon, T CEUE, ool 8k e

h @X@E\.&e/ theh %&eﬁdﬁcﬁt&) disselved ues5%NE1gadiin eﬂOcamﬂmumdedmnth CHCl,
a colorless, solid. ner al rocedure?%&iPS% fogr1 t he d
SYRFHSERIS- The savipys PRt wanthen Examnssigd phdedpdiced pregure an
Sléééﬂﬁpofa%ﬂ?\izitﬁ) P, 0eBWemDE Thy krude product was redissolved in 8 mL DMF

G2 2y DAY b B SAALE: aCALDOLNALE o

ofsolicet hyl
6- br ono- 2, 2- di phenyl -1, 3- benzodi oxol e-4-car boxyl ate (1

eafllélil %@%g’g@ﬁﬂ Md@)m«g(&é e, B,)al pi: 00 Q@nﬁiLIH @{B1erB8a24 By, s; 1641s;
solutiron o e esjire ar or

1 16045 L0420 45K L4781 1 b4 l%%g% @ﬁﬂglﬁg (5D)250):
W%r% (%d@qqi HH‘(V’E)F@{@(W)‘;){ m1s(tcpéu®<e@1 20-0(4) 4487 (A 1 B, H-C(3));
coolln r ur e was

oo wmec@fwsmza@g et RCIRR
satynRtesh Mg 7,500 1t HOE,,eCaQ)“ b9d (93,9= MySaL, 4 mrm,mm Cat), 7.31(dd, ] =

eva drated in vacuo

d
o7 itbdasi aags §-£26n] éwb%&u)gg%zﬁ?p@yl“%ﬂ“@@g) a8y =541, 1
h%ﬁ@@)ﬁﬁ@(b@%ﬁ OH Y} PCLNMP (W5NIH ! (D986 £rh; 73.1; 73.9; 84.3; 87.8;

ound
105 117.2; 118.0; 118.9; 119.1; 129.2; 129.6; 141.3; 146.2; 148.9; 149.0; 149.6; 153.2;
169.5. HR-MS (MALDI): calcd. for C;oHzNsOg ([M+H]"): 429.1522, found 429.1513.

Example 2

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-bromo-2,3-dihydroxy-benzamide
a) Methyl 6-bromo-2,2-diphenyl-1,3-benzodioxole-4-carboxylate

oo
éﬂo I
Br

e



colorless solid. General procedure 6 (GP6) for the
preparation of biaryl catechol carboxylic esters via

woen@spss22@r yl bor onate - Suzuki biaryl synt hesi BCT/BPR04/014186
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20

solution of nethyl 6-bromo-2
52-dipheny|-|,3-benzodioxo|e-4-cgrboxylate (1 eqg.) in

2 | P 0 .
2Rty 4800 SR A0 g gyt
eg.ic}ﬂcmﬂie eytredthanel (3 hmLpdt 8 gy 19.3lefhinok ddb dy acdording to GP2,

Ay gho£poling to r.t. the reaction mxture was
filtered over Celite, which was washed with an

230k 20 ARLAPRR T SO0 S S5 171

THCOM 196752 1355w 19R8s d204si M3 U PRI 86708; 78Qs. YH-NMR (300 MHz,

T T N

nzZ830. 5ere 5addég.and Hhe wepCO-NMRES Vel GREt)f34; 162.6; 113.7;

h I oGOl d t 1. X rtit
pafobdionpla R eddze s BRaV0 Il L9 F R B8 taavon:
was bk dort Qv e BvD1 (M2 1): 411008 BifewhdNsiTL0220) ut i on,

bef ore being dried over MgSO4 and evapor at ed under

r diladrdmorBZ-diphenylfhe-benustioypledwatbosslic ddud t her
purified using flash col um chromatography (silica
gelyo hexane/ EtOAc 20:1 - >9:1) to yield the desired

. colorless solid. CGeneral procedure 7

0 t)he sam de coupling of catechol carboxylic
{(3aJ ,4R 6i ,6aR)-6- [(E)-3-am nopro

di met hyl per hydrofuro[ 3, 4-d] [1, 3] di oxol -
6-amne To a solution of the catecho
carboxylic acid- (1 eq.) in 5 nL CHCl 2, EDC-HO (1-

I et hyl - ani .opyl ) 5 3-et hyl.carbqdi i,ni d lori d
DSORGB R 136 o 1 )
adflédiGHd,0n@04 alg)ti86 mmek 4 £t i) meedre2cthd atcordihg toAGEPRr
addition of 9-{(3ai?,4 ,6 ,6aR)-6-[()-3-am no

r 1 oenyl 1= 2. 2=di ef hyil. hy 0 - . . .

SER i BRSO gy s s

e1695s460 );B538W{ DL6Ss; 11L06:0; B80T 8Ys; 08455 12095184 5s; 1023s; 9493

C i d t 0 ' ed

Aoy s 8% SFndad VT B R, Yl SR L B 7-40-

t M2 a6 68 HBE &S 8 PE8.621(m, Bd, Hgueceudnhasg) WG NMR (75 MHz,
CDCl3): 112.7; 112.8; 116.4; 119.5; 125.4; 126.3; 128.4; 129.5;5 138.9; 148.3; 149.3; 167.9.
HR-MS (MALDI): caled. for CyoH;4BrO; ([M+H]"): 397.0075, found 397.0078. Anal.
calcd. for CyoH13BrO4: C 60.47, H 3.30; found C 60.40, H 3.35.

c) 6-Bromo-2,2-diphenyl-benzo[1,3]dioxole-4-carboxylic acid {3-[(3aR,4R,6R,6aR)-6-
(6-amino-9H-purin-9-yl)-2,2-dimethyl-tetrahydro-furo(3,4-d][1,3]dioxol-4-yl]-prop-2-

enyl}-amide

og i \(O NH;
O O HN 7 </N l\
8
SR '
4 1
3 2'



extracted wth CH2Cl2 (3 x 15 nL), then the conbined
organic fractions were washed with saturated aqueous

wOla@@s/0s82bsit | on, dried over MgSO , and evapor at PCT/EPI)E4/014186
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reduced pressure. The crude proggct was purified by
flash chromat ography on silica (CH2CI 2 -

0; | d .t e oun a
col orlnl\é(seg]jfdc}gge nter lg)é%}urecagb %?Clgg% %%mmd 1.4
Sy ESCHO (142 F:ge0. 75%%1' ﬁﬁe Y, Niﬁ?&f?) -%ﬁ&di’fﬁnﬁae t#88ng, 0.654
acet oni de and t he di aryl rreth etal protecti ng gr oups

THEPk d8eat)e?H (FaRdde@toaso- a”t@élf\ﬁipt@ -3-enyll o%2-a
mdﬁhé’ﬂhgl efhyaFAuAg, 4H2Q ﬁ]ldljaxoiiﬁ )}ﬁ} %H gu(ffn ggﬁrﬁge ETZ@ g 0.361

he re N m xture was
progokd ewa§nd ENsGol méel. 5&@@%@@@%@% todGP7.
usi ng preparative HPLC chronmat ography. The product

f 884 198BS \RI525 5 @%?&%%E@Mﬁoﬂﬁ%bé'léjﬁ&?méﬁh B1Y08r, w; 2985mw;

desired conpound as a fluff
PAEHar xS 531m; 1495s; 1423w; 1373w; 1236s; 1207s; 1156w, 1082s; 10161m; 867w;

°5N§wﬁd9§)n fH[Nﬁ@{ (3od Bub, Trfe)?)1 3814 8 1RBHL I 62 (5, 3 H, CHs enco);

rurin-

dﬁwdn‘af&ﬁ éﬁfe(ﬁ;)oﬁitﬁ(ﬂ "And.89 (] pHo pl-@(48hy4.95 (ids] ei G drée 1 H, H-

Xq?’%?% eny ben% 2[? 1STiIdH g:((gl, 5 840%”’&0};[( ﬁl 6(53 i C(6 )); 596 (bs, 2
{ﬁ,NISﬁFéQ%RL =R. %éFl)Mé Q(@ )35rﬁ05di J=5.6, 1H NHCO), 7.15(d,]J=2.0,1

9? %f%'fng%zt 73 7%]0%mdls'iq?t 3}ﬁte S PO ALR- ) W, s 772

2 (2] pBehil Hipclab ﬁzBQ'ds,dedJ B-QA(82 )k BBOK ik, HeG(@) X TEEANMR (75
migHQ 6@&13%'5 273809 84 FXa 5 §'§11 %(%37’611!1‘% 11%67]11%16 3;119.5

dr'oxXy-sacci hi m’
1.120.&012p5,0; 926. @(138\4?129 8 180.3; 16@13?)4(61 [1(1&5)1; m&eﬂmlﬂl%@rlil 7; 154.7;

t o o)
152 8{‘%&%%% Fgu” 1 cgyﬁdn@r Eﬂ“%gzl%féb j\ga"iﬁ %113%5%‘7 %?hd 711.1553.
aMaEtﬁibﬂ (for (1:35hﬂ;1,Br1§I5(68 3808, HveB% I¥ ¢h81 fooindde 69.06,0f 456, N 11.62.
GP7. Yield: 189 (67 %9. Colorless foam My.: 1050C.

5t et 6&%&5@%&?}*%&%‘%%?25“229%

7 d@rpdratytethdhydrofuran-2-yl]prop-2-enyl}-5-bromo-2,3-dihydroxy-benzamide

OH

OH
o R,
B

OH OH

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

Yield: 18 mg (52%). Colorless solid. tg, anatyt: 13.4 min. Mp.: 123°C (dec.). IR (KBr): 3396
br, m; 1699s; 1637m; 1467w; 1426w; 1325w31203s; 1135125 1050w. I'H-NMR (500 MHz,
CD;0D): 4.03 (m, 2 H, H-C(7°), H-C(77)); 4.23 (t, ] = 5.0, 1 H, H-C(4)); 4.52 (m; 1 H,
H-C(3"); 4.72 (¢, J = 4.8, 1 H, H-C(2)); 5.92-5.94 (m, 2 H, H-C(5); H-C(6’)); 6.06 (d, ]
= 4.8, H-C(1°)); 7.05 (d, J = 2.3, 1 H, Harom, cat.); 743 (d, ] = 2.3, 1 H, H-Cyrom, cat.); 8.27
(s, 1 H, H-C(8)); 8.39 (s, 1 H, H-C(2)). **C-NMR (125 MHz, CDs0D): 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;



(300 Mz, CDA 3): 1.37 (s, 3 H, CH3.ec0); 1.62 (s, 3
H CH3.endo); 4.05 (m 2 H HC7), HC7")); 4.69

W@ 200505828 H-C(4' )); 4.95 (dd;J= 6. 5 3.7, 1 H PETZEB20D)/014186
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5.46 (dd,}= 6.5, 2.2, 1 H HC(2)); 561 (bs,2 H
NH2): 5.86 (m 2 H, HC5'), é(e)) 6.08 (d, J =

st B o Bt Aoy AT Pl o

15p7.0684C0); 7.35-7.39 (m 6 H, HalOln, Ketai), 7.48-7.53

(m 4 H, H8101n, Ketai);7.58 (dd, J =8.7, 1.2, Har e
84 (s, 1 H HC8)); 8.20 (s, 1 H, HC2).

1 75 MHz, CDO 3) : 25.5; 27.2; 40.7; 84.0;

84’r€;}arz&70rﬂ.of N’D{Qﬁ) 31[11&11&1&1512453.&) -51(banino 8- plirinl®¢l)B,4-

T 9g0rosdgrifydioies: 2 Hipicy: £ 3 ovie 25t dildioti-heramide

HR) Matiy¥i Lc?hﬁo -202ad Hen 13- Eﬁfzbﬁﬁﬁﬁm Edrbitfllace)
0]

633. 2461, und 63 42. b)) N-{(E) - 3-[(3aR >41
, 6] Ry6aR) - 5- (6-am no 9H— purin-9-yl)-3,4-di hydroxytetra
hydfo ar an- | ] prop-2-enyl}-2, 3-di hydr oxy- benzam de
NH2 The j.ected precursor (120 ng, 0.19 nmol) was

trea vvih 3.5 nL of a mxture of TFA and H20 (5: 2)
atne@O 60N n. The sol vents were evaporated under
reduced pre e, then the residue was dissolved in 5%
NHACH in H Oand extracted with CHO 3 (3 x 15 nl).

oo R RIRT B P eEE R B ool i afigoate (500 mg,
ﬁﬂilmenﬂfoh duaqt) mammcaﬁe sl m%enzeblng a?% slaMEDa:gBl Ra(PPH;) £d25 mg,
2388 gt pacaoR R3O A9 Bty 9o LigrSn il me, 156

( @@edl, 08RqANAswtded didt e Fiadtion Rm(‘tiﬁ?d v)las sSidred ap100SC overnight. Then .
16413 1604s; 1460w, 1420w, 1340w, 127
TW—WU(“@WS Mre (1@[9?) sgwftoréggg %(fﬂntaém,qg FtOAc and H,O and
q'_lu)eou $hlidsd who éxtrhcted with BOAL (8x 21) rhi). mhéi(:ém))ined%rgﬂnc phases
5 V@Qe washgd (V\mi I%zq,l_t@%sa Lirafrq:c]l@@g%u;s' Nagll g@utlaclg \}ined.\fyvg_r MgSOy, and
,eviﬂaﬂed hhder@e@&eﬂtpr&ssurz Iﬂashjcﬂroﬂialagﬁph? ah kilich ga Zhexane / EtOAc
1. 1H, Hal01ln, cat) J 7.9,

1H= zorlam'enlimﬁforyied theaBsifel compaunﬂaeesylpﬂes sabid(s, 1 H,
HC(2)): 8.97 (t,J= 5.4, 1H, HNHOO):

Yield: 530 mg (76%). Mp.: 141°C. IR (KBr): 3051w; 2951w; 2228m (CN); 1713s (CO);
1470s; 1375m1; 1264s; 1225s; 1045s; 917m; 786s. 'H-NMR (300 MHz, CDCl,): 3.97 (s, 3 H,
CHs); 7.20 (d, T = 1.9, 1 H, Harom, cat.); 7.39-7.43 (m, 6 H, Harom, xetal); 7-55-7.58 (m, 4 H,
Harom, ketat); 7-82 (5 J = 1.9, 1 H, Harom, 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): calcd. for CpoHgNOy4 ([M+H]™): 358.1079, found 358.1071.

b) 6—Cyano—2,2-dipheﬁy1—1,3-benzodioxole-4-carboxylic acid

-
%8

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



12.64 (bs, IH OH). 13C NVR (125 Miz, (CD3)2SO): 40.1;
73.1; 73.9; 84.3; 87.8; 115.0; 117.2; 118.0; 118.9;

wai®s0582299. 2; 129.6; 141.3; 146.2; 148.9; 149PO1/EP2004/014186
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149.6; 153.2; 169.5. HR-M5 (MALQ): calcd. for
C 9H21IN6O6 ([ MHH] +): 429. 1522' dund 429. 1513.

EA30PLA,3 FLSRN B0, 8Ly LR s e, st e v
divigpaowskystietadalitytatatty tem-a2idyfiddowitlp 1@ e #BHRO @i eratted with

- di e @
o OACLEL I R AL CimtheBleRs abaseorereivshed s sqveons
hyNa@ sbintion- cﬁ;eﬁdai’lehMngx,)agld mhmﬁﬂﬁﬁ(s%vlgporgﬁd&ﬁd(ﬁigmguﬁ pressure to
S ted wt orQ enyl net hane
4g¥%i&%(%§P Coffgsund ps & cdlorlgss s %rdlﬁg to GP2, Method
A . Yleld 4 g (76 %9. Colorless powder. M.:
1 Xéeld:£8@ng (92%}(8{9 22300.9R; (KB9)b 092514, 2288mf (80)k5; 134947 5267s; 1213s;

ARk A0S e e e s 1oy TN o iR, e 705 07 -

( d 7/) 3;I_na-I—Rrorn,]()atH; 7. 41—%%@&0& Ketalla AB3 (]m%H( Pmaer K‘H.l)) 7.87 (d J=1. 7,1

90 KTl A b, R g 260

1139 3; 129f512m 2 Jliw 0;{152112 56731 Ift_lﬁa\dwg ;(MJAZI( MAS)|_ é?scaﬂaagflo{’r ((jZZIHfMN04
I ' 1 . - : calcd. for
éﬁf&%@é@%ﬁﬁ%&pﬁi 3%‘?.89]@11. 0231, found 411.0220. b )
6- Brono- 2, 2- di phenyl -1, 3- benzodi oxol e- 4- car boxyl i c
ac) - Wﬂvﬂ 2-diphenyl- benzo 1,3]dioxole-4- carboxyhc acid {3-[(3aR,4R,6R,6aR)-6-

(Rt i 2 déale?]vﬂffﬁf%f fie 20 Lgciosetoyl-prop-2-

menyl}-athids]. ) were reacted accordlng to GP3. Yield: 437
my (91%: Colorless solid. M.: 215C. IR (KBr): 3063m .
2873 br om 2538m 1695s (CO; 1598w, 1468s; 1406m
1350m 1287s; 1234s; 1202s; 1045s; 1023s; 949m 858m
784m s. 1H-NVR (300 Mz 5 €Dd 3) : 7.19 (d,/ =
2.1, o} ?hrowlg?ga 7.40- 7.42 (m 6 H, H arom

-7.6 5 H, E cat Har om
] 112. 7; 112.8; 116. 4;

119. 5} " 1.3, 128. 4 129 5; 138.9; 148. 3;

149. 3; 167 9.3THR2VB (MALDI): calcd. for C20H i4BrO 4
([MH +) 38 075, found 397.0078. Anal. calcd. for
C20H i 3Br O 4: 60.47, H 3.30; found C 60.40, H 3.35.

6-Cyano-2,2-diphenyl-1,3-benzodioxole-4-carboxylic acid (80 mg, 0.23 mmol, 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 GP7.

Yield: 67 mg (68%). Colorless foam. Mp.: 125°C. IR (KBr): 3428s; 317 1w; 2986w; 2227w;
1635s; 159715 1528115 1466s; 1374m; 1262s; 1209s; 108215 1017m; 867w; 762w; 699m;
641w. "H-NMR (300 MHz, CDCls): 1.38 (5, 3 H, CHjs.exo); 1.62 (5, 3 H, CHj.endo); 4.05
(m, 2 H, H-C(7°), H-C(7”)); 4.70 (m, 1 H, H-C(4’)); 4.96 (dd; ] = 6.3, 3.9, 1 H, H-C(3"));
5.46 (dd, ] = 6.3, 2.0, 1 H, H-C(2")); 5.79 (bs, 2 H, NH,); 5.83 (m, 2 H, H-C(5’), H-C(6"));
6.08 (d, J=2.0, 1 H, H-C(1)); 7.00 (£, ] = 5.7, 1 H, NHCO); 7.22 (d, J = 1.7, 1 H, Harom,
cat.); 7.38-7.49 (m, 10 H, Harom, ketat); 7.86 (s, 1 H, H-C(8)); 7.99 (d, ] = 1.7, Harom, cat);
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;



c) 6-Brono-2, 2-di phenyl -benzo[ |, 3] di oxol e-4-carboxylic
acid {3- [(3aR 4 R 6J ,6a )-6-

W@ 8e0a582e8 OH purin-9-yl ) -2, 2-di net hyl -t et r ahy dPCF/EP200§/@14186
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20

,4-d] [, 3] di oxol -4-yl]-prop-2-
enyl} am de6- Br ono- 2, 2- di phenyl ", 3- benzodi oxol e- 4- car

|

07 10.89k85(200 175 03, o 16%23“%%?3@%“0. g or
(@6{‘13@70@( [864H 582818 fgqnc} 658.2403.
9-{(3a, 4, 6, 6aJR) - 6- [(E) 3-am noprop-1-enyl]-2, 2-

t J .

)'m !;(F %eqs?a}’lg IQI-’I-E%UH G(Qae{%lnnl) 91-{ Eurm yb)- 3 4- dlhydroq‘fetrfhydro
éqra)n 2 prep3Neri}-5-ayano-8,36¢h bmzmndeact ed
according to GP7. Yield: 166 ng (65 % . Col orl ess
foanmpy Mp.: 116C. IR (KBr): 3424m 3170 br, w, 2985w,
16365, db94s; 1531m 1495s; 1423w, 1373w, 1236s;
120 1456w, 1082s; 1016m 867w, 778w, 698m 1H NMR
CDCIS)NH21 38 (s, 3 H CH3 0): 1-62 (s, 3 H,
\ 2 H HC7), HC7")); 4.69 (m 1
H H (4N ; )QMJ— 6.3, 3.6, 1 H HC 3')); 5.45

. ,a 1H, HC(2')); 5.84 (m 2 H,

, )) 5.96 {bs, 2 H NH); 6.09 {d,J= 2.3,
1 H HCI™)): 7.05 (fj=5.6, 1 H NHCO:; 7.15 (d, J =
Z,ﬁgm%ter(@flﬁgc%;norﬁo 711%871(1 %?mgl) jiyas &gwgf)c:lc_el:’d according to GP8.
H3101n, Ketai); 7.72 (d, J 2.0, 1H, H310ln,cat.); 7.87
(\_Sieldlicd)m@‘(ﬂ% ). X8, aniy: 290 @Sin. IR (KBrhi-3802p), s; 212353115\]\763.(, 1639s; 1477w;

i B oseg 37 iy, s tadunl Bt Hpsgag=27.21
Jﬁﬁc@) 1112@(74?)),128 (87 =1486.151, H3843); 40 Y= 4941 B, H-C(3")); 4.73 (] -

148. 149, 4 R- L

e DB Rttt s e R P g o
1417 élﬂﬁfff» 1. fﬁnqii Hagog fofo 7@93 G351 arm@gom & 58.288s, 1H1, H-C(8));
ﬁ@ %QQSE} Hgl-{ @@7@) qy(? NMR (75 I\/?Hz, (CDggﬁ + 2 dr 11psb;)%Dl\%O dg): 41.7; 75.2;

R7545 (§‘§J979@9' 102651 1763; 2T BOTRH; P2 1;129.2y130:3 196.6; 143.6; 146.3; 148.4;

F OX tetrah dr of ur an-

r 149;9, 254éﬁ>y146}935(1 mp@wszmg) dﬂ{ﬁﬁ OUPLEL); s4lRd-der FaqEl0N7Os

I 0. 07 mmol ) was deprotected
g ﬁgﬁ 845?322%3%\?%%%18 ng (529 . Colorless solid.

tRanalyt.: 13.4 min. M.: 123C (dec). IR (KBr): 3396
bE_I,@Bmli%QQS 1637m 1467w, 1426w, 1325w, 1203s; 1135m

E%%%%%NW%({%@}% ﬁ@mR) ﬂf—(@%m(u% 98- ﬁ'ﬁn@@ﬂ )23 M
dlhydroxytetrahydro an- -yl prop 2—enyl} 5-( 2 2~ ulﬂuoro—ace%q; 2 3—ci_1!hydroxy-
benzamide

a) 2,2-Diphenyl-6-(trifluoroacetyl)-1,3-benzodioxole-4-carboxylic acid

HO._O
o
Ox /E }
o
CFs D
6-Bromo-2,2-diphenyl-1,3-benzodioxole-4-carboxylic acid (200 mg, 0.503 mmol, 1 eq.),

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




HC(3)); 4.72 (t, /| = 4.8, 1H HC(2')); 5.92-5.94
(m 2 H HC51J); HC6')); 6.06 {d, J = 4.8,

wWoR@H058228 7.05 (dj= 2.3, 1 H H8101ln, O 7. 43PCT/EP2004/014186
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2.3, 1H HC 3101n, Cat ); 8.27. (s, 1 H HC(8)); 8.39
(s, 1H, HC(2)). 13C NWR (125 7 CD3QD): 41.6; 75.2;

13&91}&??&# gas%fglgor&z]t’togﬁh% E‘s%gé@e]%ﬁg%ﬁg/%g%iﬁ;fo%g ig%og) to give the

16€e GompRidBay ddlBiv)sh sclad.cd. for C 9H20Br N6O6 ([ MH+ H
+ ) : 507.0628, found 507.0627. Exanple 3 Preparation

O&w%{é@lg B5sbd)> R AP IR RBL hoinl; B5 84, NRodtH B Vs, 12545
dliL ibAdly 103 ¢; & 04 Qa1 Briy198Tme; D4 §rh] §0201 780526945} HHNWR TBO2MBIZ,
6. cyaﬂg%@b Y ?ﬁ}df%@ms*“ﬂﬁ;%@J 8% Gt W Bapmgaa)i 4{% (4= 12,1

aFs 6l.uhican; 935 (m,tthl Harom, cat.)- “C-NMR (75 MHz, CDC13) 111 7;112.4; 116.5

(0 oA P 2 e TAPEN AN B SN r 1781 (o g

berjszseme”mma 082 Iz, CPA{DPT03R4s)( H%MHJM&LDH&E!M&?EM

G é@%ﬂé%@%ﬁﬁﬁe IR bss- agsh Lyl for cradio C 6377

t BB. 18 d6lnd0 6BiIstf Hregwas stirred at 1000C overni ght.
Then, the reaction m xture was poured into a

S 0 f e ontainin and.th

B 2o htma e iR P bt Bl g A3yt acid -
TR@&RQMJB&Q{)%—%M{{I&]&PQH tnAeAyE; m-'ﬂhﬁd dgﬂl\yﬂl—féﬁr’\e;g o- fulia@[B 4-
s rat.ed agueous sol ution ried over and
eaﬁgéﬁ%ﬁﬂ-‘ﬂ-xﬁ&mp@mgoa &ssure. Flash

chromat ography on silica gel (hexane / EtQAc = 20:1 -

29 f orded the desired con‘pound as a colorless
Nield: 530 ng (76% . M.: 1410C. IR (KBr):

Spw, 2228m (CN); 17135(CO); 1470s; 1375m
| 1043\5“[‘917m 7865. 1H NWR (300 Mz,

7.20 (d, J =1.9, 1 H,
. 243 (n1 6 H, HalOln, Ketai);
/'H, Harom Ketai); 7.82 (d J=1.9, 1H,
NVR (75 MHz, CDCl 3): 52.67; 104.8;
18.0; 120.4; 126.2; 128.4; 129.2;

Har onpCat . ).
113.4; 113.9;
129.7; 138.4; 148.9; 151.5; 163.1. HR M5 (MALDI):

CélPé’dstar&mg H62P B2 - Bplishyl-pNiifluor8a8tyl)or,9-behmdiakole-4-carboxylic acid

ST 608 o 90 FOSHEHAGEmePb mimela} S Nbdrony

a%&lmmﬂe (90 mg, 0.784 mmol, 1.3 eq.) and 9-{(3aR,4R,6R,6aR)-6-[(E)-3-aminoprop-
1-enyl]-2,2-dimethyl-perhydrofuro(3,4-d][1,3]di-oxol-4-y1}-9H-purin-6-amine (120

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

Yield: 174 mg (66%). Mp.: 108-110°C. IR (KBr): 3426m; 3199m; 2986w; 2227w; 1644s;
1599#m; 1534m; 1476m; 1442m; 1378w; 1253s; 1207s; 11515 1082m5 1017w; 866w; 761w;
699m; 642w. "H-NMR (300 MHz, CDCls): 1.38 (s, 3 H, CH3.cx0); 1.62 (5, 3 H, CHs-endo);
4.07 (m, 2 H, H-C(7), H-C(7”)); 4.68 (m, 1 H, H-C(4")); 4.97 (dd; ] = 6.3, 3.6, 1 H, H-
C(3’)); 5.47 (dd, ] = 6.3, 2.1, 1 H, H-C(2’)); 5.85 (m, 4 H, H-C(5’), H-C(6’), NH;); 6.08
(d,J=2.1,1H, H-C(1)); 7.03 (£, J = 5.7, 1 H, NHCO); 7.38-7.45 (11, 6 H, Harom, Ketal);
7.47-7.52 (1m, 4 H, Harom, keta); 7-69 (d, ] = 1.7, 1 H, Harom, car.); 7.86 (s, 1 H, H-C(8)); 8.21
(s, 1H, H-C(2)); 8.43 (d, ] = 1.7, Harom, cat.). “C-NMR (75 MHz, CDCls): 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;



To a solution of nethyl
6- cyano- 2, 2- di phenyl -1, 3- benzodi oxol e- 4- car boxyl at e

W@ e@5088229. 168 nmmol , 1 eq.) in a mixture of 3 POCT/ERIOBH/014186

and 0.5 nL CH2Cl 2, a solution oflLiOH -H20 (21 ng, 0.5
mmol, 3 eq.) in 3 nL HO was addéd. The reactlon

T e S SOOI B TR B o B0 5501

E1TRE (4,3 =328). TEYNMR@82 M, ERCIO: gamiA(s N s RES QMAEDI) calcd for

m@éﬁ%@@b (@%ﬁm %ﬁ@@f{? %%&ﬁﬁ?legt Iuggerd:leguced

pressure to yield the desired conmpound as a col orl ess

2 ol Igaj-{(m@g (daRQR,ﬁgima(lBQ%%aﬁstii’nzoi%H%iﬁl n-9-3)) (g%&hycﬁ&éémahydm-
m S S m

é%ﬁ? %éﬁ%f 624%?} %&%&5 tyifluRporr ety 2 prgihy dnoey- bsslzann ©5

(d,J =1.7, 1 H Haromcat.); 7.41 (m 6 H,

H3101%H Ketal) 7.58 (m 4 H, H3101n, Ketai); 7.87 (d, J

"H, Harom Cat. ). 13C NI\/R(75 VMHz, CDO 3):

AP. 6; 114, 4 117.8; 120.7; 126.1; 128.5;

1286, HN29 149.0; 152.1; 167.1. HR-MS

(MALDI ) aI MI%W C2i HLANO4 ([ MH-H +): 344.0923,

f ound 344

6- Cyano- 2 mhenyl benzo[ |, 3] di oxol e-4- carboxyllc

acid {3- [( a°“4 R 6 , 6aJR)- 6-

(6-am no- 9H puri n- 9- yI) 2, 2-di met hyl - tetrahydro furo[ 3

, %P8 stprtirg)] &oox dhe prcy¢c]ted presprsop { 1@¢hyig, -GalA7demol) gave the desired

, 3-b di | e-4- b I
a%%?ga&%%l&!?@g%ﬂ jbanzodi oxol o & earboxyllc e
3a|’> 4i ?,6R 6a )-6-[( JB)-3-amno

: rY@bi 40 @pg,@Sﬁ,) ). tr, analyt 11.1 min. IR (KBr) 3370 br, s; 1699s; 1640s; 1545w; 1439w;
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15

20

5%? né%'l%ﬁ)éj ﬁ?gﬁﬂ&‘?f igfs%%ﬁw Iﬁ'fﬂl@lkd(?oé’ﬁ/g%%@%b?%fg@g d]=

n2.2, DH3H-64B), )H*MV 8)rde2icltdd= @@Cb}ﬂﬂﬂ@(‘tb GFZ () EHIH-6(3")); 4.72

B o e e e e O

1378 K3, 1 IRE2<(8))209% (mI0B2 Mo, O 1 18, 26867 v 426 2, H;Qarnu), 8.38 (s, 1

Mg R K R O a7l sBhy g0 1064 1192

5)19.3;H2C7124)4 (] ZQ86 )l 2614;H30.2HE 3 4 133.1; K796 14816k 150.35151.0;

H% i drs TH%IC%’;I?? W“égg@ﬂi‘ﬁ]f LA (PM+HI )

H X, B4p) foufdBGB5.(845) = 2.0, 1 H HC(1')); 7.00 (f, J =
5.7, 1 H NHCO; 722(d J=1.7, 1 H HO01n, ‘
Example 5

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-(pyridine-4-carbonyl)-2,3-dihydroxy-
benzamide

a) 6-(Hydroxy-pyridin-4-yl-methyl)-2,2-diphenyl- 1,3-benzodioxole-4-carboxylic acid

Ho/l S



Cat.); 7.38-7.49 (m 10 H, HaronmpKetai); 7.86 (s, 1 H,
HC(8)); 7.99 (d, J =1.7, HaromCat.); 8.19 (s, 1 H,
WoR@6A53228 13C-NVR (75 MHz, CDA 3): 25.5; 27. 3PCHEPDN4/014186
84.1; 84.5; 87.2; 90.3; 105.9; HK13.7;, 114.7; 116. 1,

118.0; 120.2; 120.7; 126.3; 128.6; 128.8; 129.1;

—grc;xho-% dl%h@% %Bb%%&d%ﬁ)ol%“i bodffiE agldé%éf_%é%\ﬁ@& Peq.),

(I[1Q|Mq (192 mg5 594 24l 2fequrud @wgdma@y,carble)ldehyde (0.48 mL, 5.03 mmol, 2

'\!l?r)l{a% %% é?cgn(c%ﬂg gfelﬁq gdﬁcg(?rrd(r%tgr 2 f43 Jv?hiod A. The crude product was
miﬂeﬂrmmgﬂaﬁng/ﬂrbnﬁtdgy@i@' (8iide gHl, f(SHz"(ZMMeIQHm 22:81-0 80BbIPto give the

r ot ect.ed (70 mg, 0.11 mmol) was
5 ot@% 452 ok ?Pgldto GPS. Yield: 20 ng (42%. tR
0 9.0 mn. IR (KBr): 3396 br, s; 2233w, 17035;
1ﬁ8185550 1db/(8890 ) 1 X611 3-23 0] deéLJ.QRS(KBl)l: 3381 br] Q3685651 HASIMIR1410s;

3 (935 T Ad S 1Ryt SR oo,

(ﬁ)s)z’édﬁS 65 (& BH), Hpendh); 611((bs, 1 H:G‘HIW Okt (!;;' 1 1*&1%%1 ) 7.36 (d, ] =

o7y b R 2 I by St 705154 O 98 oo

8 1
10 (lgg%lg 8—461(d } 5*7', 1 m%gﬁgc?% Nrg\@ms MHﬂJ(ICD‘bz@O?’)@Z 6; 108.2; 116 1

1%3 51157.3; 339513965 1445 38&450' g§. 22%53 6; 189.8.
Jﬁﬁ I@{s (ﬂﬂt\l}ﬁ) clIka B G}&Qoﬁos H]*)l% 1241,130n8426.1332.
130. 6; 143.6; 146.3; 148.4; .9} "154.6; 169. 3 (1
peak m ssi n HR- M5 ( MALDI for 0H20
b Pistens hiaymdmed M%mwﬁbﬁmg@wm 000N,
Preparation
' : (3ai ?,4i-?,6i7?,6ai?)-5-(6-am no-9H r
4-
ahydr of uran-2-yl ] prop-2-enyl }-5-(2,2, 2-tri
) - 2, 3-di hydr oxybenzam de a)
6-(trifluoroacetyl)-I, 3-benzodi oxol e-4-ca

6- Br ono- 2, 2- di phenyl -1, 3- benzodioxole 4- carboxylic
acid (200 ng, 0.503 nnDI 1 eq.), LiOw (40 ngt
15 rifiok soldtienof 6-gmplirexhpyridinid: Yluuctbalde%%rd@h(eoylel benmdizxole-4-
t I
by 0a 8 e (Bl g RS csoneand s

V\BMSQ ﬁBKéW&mgr(g%ﬂ ragtol,Sregomesaddebind theiredctian geikture was stirred
hg §af sd ET s oﬁ wa& p%gﬂt?gneﬁ%eg&e\éﬁ }-f E)eaI{cf étb%c? PR %ggamc 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; 1709m;
1669m; 1624m; 1475m; 1440s; 1408w; 1323w; 1270s; 1211s; 1048s; 1017rm; 910w; 801w
759m; 698m; 642m. "H-NMR (300 MHz, (CD3),S0): 7.45-7.48 (m, 7 H, Harom, Cat> Harom,
Ketal); 7.54-7.58 (111, 6 Hy Horom, Ketaly Harom, pyr.); 7.73 (8, 1 H, Harom, cat); 8.77 (d, J = 4.5, 2

25 H, Harom pyr). “C-NMR (75 MHz, (CD3),SO): 111.8; 112.9; 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 CpsH1eNOs ([M+2H]™): 425.1263, found 425.1254.



Yield: 79 ng (38%. M.: 187C. IR (KBr): 2925m 2555m
1692s; 1635m 1482s; 1254s: 1213s; 1131s; 1048m

waed3582287m 945m 802m 760s; 6998 1H- NVR ( BODER244/014186
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CDO 3): 7.40-7.44 (m 6 H, Har§ 7.59-7.62 (m 4
H, HalO0ln, Ketai); 7.74 (d, / 1 H, Haropl cat.);

1557 Dol eyl SR %%25‘ LSRG horpiutd -

19828 ARIGR6ER)- @ceﬁa@momawnm%fl)s@,z “Hémethyl-ter@hydiogfugo[3,4-

3512) -70.72 (s). HR-MB
?/H%BI 93014\-'%@&%@% Wiy o ([MHH : 415, 0793,
found 415 0784. Anal, calcd. for C22H 3F305: C 63.77,
H 3N1§; found C 63. 81, H3.29. b)

¥ prenyl - 6- (2, 2, 2-trof | uoro-acetyl)-benzo[ |, 3] di ox
boxyllc acid {3-

5 6aR) .6- (6-am no-9H purin-9-yl) -2, 2-di net
h tdaq dro-L 3, 4-

d di o oI éK/ lI]JpropZenyI} am de NH2 GP7,

st art g fr o

2, 2-di pheny1 (t rifluoroacetyl)-1, 3-benzodi oxol e-4-ca
rboxylic aci &250 ng, 0.603 mol, 1 eq.), EDC -HC
(175 ng, 0.92 mmol, 1.5 eq. ) N- hydr oxysucci ni m de (90

Fglsz@Egéyl%%)&me 4- car"bon{aflsl 1, 3-bén(z 46501%'4-carboxy?1c a):ld?lOO mg,

- ezg}é é‘l‘mégz % |e8 Arﬁ?(l}g %ﬂqg 3 |ggb ggg l;rn{}%éé {lig% ), N- hydro;g—sucammld (36

mim 0.307 tnredl, ). 3req0y94{i(éSdRI4JR66R 6aR)ed- b(@i)ﬁeamnhogsopal enyl]-2,2-

R Sebonibe oy 4B SHy a8 s o

) a7 (0.44200.683dB0)) W26 Barted ﬁa:mdmg 1&GRY. .
1082m 1017w, 866w, 761w, 699m 642w. 1H NVR (300 MHz,

g%lelén%ﬁotjlg %%@?C@%rﬁﬁs ﬁmmyf/é(g) 252312&?%213 (}(%rﬁzzlzeyén, 166155 1596m;

H,15b840( Y4705 148594 16T1y; 12665; B208s; 181%y; 80714 78066 7$w,)700w, 647w H-

s’ (0 Ry it R s 6 S il 62 6§81 Clly b o7 (m 2 L -
HEY, BDC(7M)R3. 72f(m, JIEIBCH))1 403 (D9 6.3, B.G8 1T, HE(BM); 5.40 (dd, ]
R T R TR e T L e
8.235 (15,2 H, NHZ)I~+7¢02b ¥ = 84,4H(NHCD)5F 7 397 45Hat, 6 /H, Eom)Ketal); 7-51-

B ST 6(H e, SDQy ) 2765 (AT 218 Hlom, )3 7.92 (5, L H, H-
C(8)); 8.03 (d, J = 1.8, Harom, car)s 8.29 (s, 1 H, H-C(2)); 8.79 (dd, ] = 4.5, 1.8, 2 H, Harom,
pyridyl)- BBC.NMR (75 MHz, CDCls): 25.5; 27.2; 41.0; 84.2; 84.4; 87.2; 90.4; 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;
144.3; 148.4; 148.9; 149.1; 150.3; 151.0; 154.4; 162.1; 193.0. HR-MS (MALDI): calcd. for

CuiH36N,07 ([M+H]M): 738.2676, found 738.2677.

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

benzamide



84.1; 84.5; 87.1; 90.2; 111.5; 114.7; 115.5; 116.6 (q,
J = 281); 120.1; 120.9; 124.8; 126.3;128.2; 128.6;

wa22es58582280. 2; 137.6; 137.7; 139.9; 148.4; 149PQI/EP2004/014186
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150. 2; 152.3; 155.0; 161.6; 1783’2| (gj= 35.5). 19F-NWR
(282 I\/Hz CDA 3) : -71.24 (s) R-M5S (MALDI): cal cd.
C37H32F3N6O7 ([M+H : 729.2285, found 729.2291. c)
bh- 3- [(3aJ’? 4i ? 6i ?, 6aJ?) - 5- (6-am no- 9H

I 3oy q mde O‘Fal" GPS startingfromthe pr ot ect ed
pr ecuetsty 7(100ij\5§ 0. 137 mml ) gave the desired
pr oduct 9 Jess solid. Yield: 40 ng (56%. tR
01101 KBr) 3370 br, s; 16995; 1640s;
1545w, 143 326m 1283m 12023 11423; 1052w, 724w.
1H-NI\/R(500 , CD30D) : 405(d J 22 2 H,

46%7@%‘[1% ﬁcpm}_ﬂ-‘e(g;o‘geyted zptrqczlrfqr (5§ ngg,@ QﬁS et 1) C(l) a2forded the desired
Hp@&c)isaygéﬂgﬂnsﬁ@bhdq , HC(5), HC6)); 6. 05 (d, J

C(1")); 7.18 (s, 1H, HCS)); 7.57 (m
1H éon%gT(a%%‘/ﬁ»E@%-ﬁ% S, KRB, S Baey s 14320 1307m
‘11%%@15, 17152% 1(7?146 8358 7i3w9‘@1 NMR%&)O“M}M@DQOD}@SJ@M J=37,2H,

00k 5@ Sl 6k, B3 &ttt s e (17
m&ﬁgH] 9L H d%g&ls( LS DD H Hétt(fzsg Hf@g_e ¥2. W@F?Nﬁ;@ 1 H, H-C(1));

’found

( &e”ﬁéd:a[t-r 3> b, Neom, £4.B5)-53- (A 34 R, bR ?eHFﬁsaRyw )37 71(d, J=2.1,1H,
ar%m A9: é’t‘z (S}JIH“HQCI@)) 8?224(5 1 H, H-C(2)); 8.65 (dd, ] = 4.6, 1.6, 2 H, Harom,
Xyt e rof uran-.2-
r Pﬁ% %3 R} 1%351%%% @3@@)441050'56@5 §:—3f§ 939Q+ﬁh1}ér7@9<§/%@nl£0 7;123.5;

agbge. B $613(.5;130.7; 14i25 147.7; 148,15 1503 150.4; 150.5; 155.15 155.7; 170.2;
droxy-"pyri dl n-

hen
O G ALDLS sl (b it MBI 534.1757, found 5341729,
6- Br ono- 2, 2- di phenyl ~I , 3- benzodi oxol e- 4 carboxylic

aglx i% 2.52 mmol, 1 eq. ) LiOve (192 ny, 5.04
é\yand pyri di ne- 4- car bal d?gig&%go 48 mL
5P@®amtumo B{(B)- 3a[=£3¢R»éRéRs_®RB15|:ﬂ6r4 pu@acw&s 4-

a -
P O 0L SO AR i
26kR/ahkidel 92: 8 - 80:20) to gi ve the

a) 6-Cyclohexanecarbonyl—Z,Z—diphenyl—1,3—benzodioxole—4-carboxylic acid

AL

6-Bromo-2,2-diphenyl-1,3-benzodioxole-4-carboxylic acid (1.26 g, 3.16 mmol, 1 eq.),

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/Et20/AcOH 5:1:0.1) and subsequent recrystallization from CH,Cl, / hexane to

give the title compound as a yellowish solid.



title conpound as a yellow solid. Yield 350 ng (33%.
Mp.: 213-217C (dec). IR (KBr): 3381 br, s; 1565s;

wa4003/0582281105; 1257s; 1205s; 1047s; 1026m 948RCT/BPBNA/014186
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25

777m 698m 642m 1H NVR (300 Miz, (CDs) 2SO): 5.63
(s, 1 H, Hoenz .); 6.11 (bs, I°R", OH); 7.04 (s, 1 H

5 4%&,%%?% {.ﬁ5)%/) &[ps(sgjéd%}ﬁ;’h ggt(KBm%@é&lﬂ‘ %Fg%im, 16935, 1628w;

7.180857184s;(12054 1 H5m; HO&IMOZOME@&S#)”%&nAr@%@ 752mP69Bs. '"H-NMR

1(5%0%@13?1%&8@35 1% 614 { M_c%ﬂewéfz]snz 8%? ,1191 OB o) 3.24

%gg’l-, 3H, Iﬁ@c@), 71%67“@5 (13445|I-13Ha,11ﬂr%et39, 7.549. 635 (s AFH B rom, keta); 770 (d, ]
Sl ?3141’{1' o336 oo Lo Bl 2, SO NMR (3 bz, Ec,): 259

i 23092@171;&1{% 160.0omMni1¢ll 1es; 425 ay mrBylns 11 Doty nz0iies 8l B9.3; 152.4;
carboxy

t
o 1Rty iy Rl MABDR) Sl hon e Bese I\ BH ) 429 5708efopd
digox9kes 4- carboxylic acid (128 ng, 0.324 nmmol, 1 eq.)
in a mxture of 10 nL acetone and 3 nL DVSO IBX (273

%é&ﬁﬁ}é&%ﬁ@éﬁqﬁr&@z o ﬁ&i&%@éﬁ gax%gyrhc acid {3-
pq(staRtau@le@akﬁslgsw tlhbfc)ﬁ ﬁﬁk‘i’nﬁl g.2- B tHy12etPHEAPS-Suro|3,4-

er was was h saturated NaCl sol ution Before
b dioxel4ollepropsenyll-amiflecevapor at ed under reduced
pressure to yield the title conpound as a yellow sh
Yield: 130 nmg (95%. M.: 256-257C. IR (KBr):
3447 br; W 3062w, 2426W 1709m 1669m 1624m 1475m
1440s; 08w, 1323w, 1270s; 1211s; 1048s; 1017m 910w,

801w, 0698m 642m 1H-N|\/R(300 MHz, (CD 3)2SO):

7. A8 1 48ulm 7 lﬁ|, B arom, Cat., Harom Ketai. );. :
7. 8 ( 8<H )lila101n Ket ai, H 3T01n, Py ; 7.73 (s,
1 H, ar 6 )N2877(d}—45 2 H, HarOm

Pyr.). 13C |\"|' 5 Mz, (CD 3)2SO: 111.8: 112.09:

118.9; 122.4;90475.8; 127.9; 128.6; 129.5; 129.8;

138.2; 144.2; 41%8.4; 149.8; 151.1; 163.9; 192.1. HR MB
(MALDI): calcd. for C26Hi 9NO 5 ([ M#2H : 425. 1263,

f amDiglizayltesicla)exan&abiophleh§ibeszqdioxole-4-carboxylic acid (197 mg, 0.46
L o 3 ear BROFICY (153 R §.8b mimabl L3 605 NohydRbny Stttinfinide (70 me,
;gafs;’mgﬂ% ﬁ%ﬁ) g éQR ARG Rt AYE)-B-aBidbprop- RefyiBby! -

d]qlme@w]yhaed%@iromr@/[q 475}[1364@ ey hfHdeumg -aming (130 mg, 0.391
mmol, 0.85 eq.) and Et;N (0.1 mL, 0.68 mmol) were reacted according to GP7.

Yield: 145 mg (50%). Colorless foam. Mp.: 120-122°C. IR (KBr): 3428 br, m; 2931m;
2853w; 1667s; 1636s; 1596m; 1529m; 1473m; 1433m1; 1376w; 1252s; 1209s; 1154w; 1082m;
1049m; 1018w; 867w; 777w; 699w. "H-NMR (300 MHz, CDCl3): 1.24-1.52 (m, 9 H, CHs.
exo» CHa,cyclohexyt); 1.62 (s, 3 H, CHs.endo); 1.70-1.86 (m, 4 H, CHy,cyciohexyt); 3.70 (mm, 1H,
CHCO); 4.07 (m, 2 H, H-C(7°), H-C(77)); 4.70 (m, 1 H, H-C(4’)); 4.96 (dd; ] = 6.5, 3.9, 1
H, H-C(3")); 5.45 (dd, ] = 6.5, 2.1, 1 H, H-C(2")); 5.86 (m, 2 H, H-C(5"), H-C(6)); 5.92
(bs, 2 H, NH;); 6.09 (d, J= 2.1, 1 H, H-C(1’)); 7.11 (t, ] = 5.4, 1 H, NHCO); 7.36-7.41 (i,
6 H, Harom, Ketal); 7-48-7.52 (m, 4 H, H-Carom, ketal»); 7.65 (d, ] = 1.5, 1 H, H-Carom, cat.); 7.87
(s, 1 H, H-C(8)); 8.22 (s, 1 H, H-C(2)); 8.24 (4, ] = 1.5, H-Carom, car.). "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; 138.1; 138.2; 139.9; 148.0; 148.1;



.rv 2,2-Diphenyl -6-(pyridine-4-carbonyl) -
1, 3-benzodi oxol e- 4-carboxylic acid (100 ng, 0.236

wonwb/05822%8g. ), EDC - HO (68 nrg, 0.354 mmol, 1.BCEHPI004/014186
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N- hydr oxy-succinimd (36 ng, g 7 mol, 1.3 eq.),
9-{(3a#, 4J?, 6, 6a)-6-[ (E)-3-am noprop-1-enyl]-2, 2-

AT pRE T BT 0L RS (VARG Sl for GoBiaplyOr (M+HIT)

0.721.3198fdund(V49.3885. )A:gi; dalledl. 3o CQHLNEDs: cP g@.sé,gmslm, Ners1 found C
gto 7. . . . . . Yield: ngy
(gg&/geg&aﬁgoﬁrﬂs(g foam WMp.: 122-126 0C. IR (KBr):

3427m 1661s; 1596m 1528m 1472m 1435m 1374w,
12)313[9 {(ARDSRURISRY6a FET(6-a TR HA5in- 97;@@\[4-&14;7d&obx5&éirahydro—

( SR Erade oy viblpgmsfigarisi-2 ety o bﬁﬁ‘%‘ﬂ‘}l

472(m 1 H, HO4)): 4.93 (dd; J= 6.3, 3.6,

. 5.40 (dd,J = 6.3, 2.0, 1 H qu)) 583
HC(5), HO6)): 6.10 (dJ = 2.0, 1 H,
6.55 (65, 2H, NH2); 7.10 ( J = 5.4, 1 H,
7.45 (m,,6 H3101n, Ketai): 7.51- 7.55
LH C 810n 'R Bb H aronwepyridyi):7.65 (dj=

NHCOL A A
(

1.8, 1 T—laroggi“ ); 7.92 (s, 1 H, H- C(8));
8. 03 (d,J6= R P cat ) 8.29 (s 1 H, HA2):
8.79 (ddj: 4 1’8, 2 H, Haropl pyridyl) . 13CNWR

(75 MHz, CDOF,B)Y3 25.5; 27.2; 41.0; 84.2; 84.4; 87.2;
90.4; 111.8; 1.14.6; 114.7; 120.0; 120.4; 122.6;

1 3: 28.0: 128.6:.1 1: 130. 130 137.

1%%80 ,stai W %bm]ﬁj&gbtef%g pibcuf%g (30 (?81 Ig afforded the desired
1ptodiict ibdcdlorldssolil, 193. 0. HR- MS (I\/ALDI) cal cd. for

CA4I H36N7O7 ([M+H] + ) : 738.2676, found 738.2677. d)

NleféI&'@S_n%é kégg/a)RtRé‘-agaly? 1% 53R (hnegtr gragn AP ot‘%_ll—“[w LrpHQO Yid0.1% TFA

dllhxtdrs@%aezorrﬁﬁyﬂmﬁ@rmﬂs w memzmoylﬂsa& (mw; ;imw 1326m;
-4-carbonyl ) -2, 3-di hydr oxybenzam eHO-

stla%mn@o%f,éh&&melogme@ave%plm 3Bk B NMB (355 ME ZGgRs0D): 1.23-
o d(n@flfr@rad@ﬁcrﬂl 4 T’?C)Ii%g 1moq%yth8@chy%§m>omh 83 ()m,SH

Yield
S S5 (g T S5bTh CHARD 08 {d0nd. 305 bt El-CLA b I (7)); 425

1(@%‘&5 g%aw HIEAW); 443 BIMR § 300z (ERBORL (1, P=2%, 1 1, H-C(2"));
5.96 (m, 2 H, H-C(5), H-C(6)); 6.04 (d, ] = 4.7, 1 H, H-C(1’)); 7.53 (d, ] = 2.0, 1 H, H-
Carom, cat.); 8.02 (d, J = 2.0, 1 H, Harom, car)s 8:23 (s, 1 H, H-C(8)); 8.34 (5, 1 H, H-C(2)).
3C.NMR (125 MHz, CD;0D): 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 CsH3NsO7 ([IM+H]™): 539.2254, found 539.2244.

Example 7
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-chloro-2,3-dihydroxy-benzamide
a) Methyl 5-chloro-2,3-dihydroxy-benzoate

_0._0
&OH
cl OH



HC7), HOQ7")); 4.13 (t, J =5.3, 1H HC4')); 4.39
(t, / =53, 1H H(3)); 4.64 (t, J = 4.8, 1H

WOR@B532)s 5.82 (m 2 H HC(5'), HC(6)): 5. BAI/EHIPH14186
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4.8, 1H HC(I")),; 7.37 {d,J= 2,—’{% 1H Hal0ln, cat.);
7.57 (dd,J= 4.6, 1.6, 2 H, HaronBPyr.); 7.71 (d, J =

st IR S8k Sadd (il f o it e

136—1%0(,]5%@)%& reaB3@Rcordihg 7o GP%. 1; 75.6; 85.
90.5; 116.7; 119.6; 1207 123. 5; 1245 127. 9; 1305

130 1% 2533 @0%}4@6 by Ik @%@%ﬁ%@%ﬁ? 2R 17005, 1673s; 147153

C2BIRANAGCE 105r1202s; 334251 TR B 1m; DOLMIBEB 34 785223 kex SHENBIRG(300 MHz,

PEIRRE58R, ShIadE 37 (BB OtE 790 (4 7= 2.1, 1 H, Huom,ca)s 735 (4

iy eyiT, @ L5, AB) ATO84KANHZOH)] *C-NMR (75 MHz, CDCy): 52.8; 112.7;
DafBzRl 134 B8, PO IS AR e Gicd RRLridion (v

6202yod)3mﬁxaﬁegmpbmyl 2, 2-di phenyl -1, 3- benzodi oxol e-4-

carboxylic acid HO Q 6-Brono- 2, 2-di phenyl , 3
dloxle4 lic i d 16mm| 1

o) Methygetiosarg dhphgnyol Shshzodoge f-eappoiae

cycl anega boxy c aci d net hoxy-net hyl am de (650 ng,

3.8 I eq ) as the electrophile were reacted

acc i 0~GP4, Method A. The crude product was

@L. S AY flash chromat ography (silica gel,

hé&kane/ EP2@ AGOH 5: 1: 0. 1) and subsequent

recrystallization from CH2ClI 2 / hexane to give the

title conpound as a yellow sh solid.Yield: 338 mg

( M@tﬂlyl SMthloro22,3-dilpr oy - berRog ik B8 30, mB06E3mnRI3Den. ) @8‘54m

ng?roég%lenyl éﬁ?n%(%ég llsnogg é 3% %rgggls 1 %]egal_w ?gtgg aﬁgﬁ‘dmg fo. GI;2

CIM}th&’c)B 1.26-1.52 (m 6 H5CH 2 Cyd ohexyi);
1.72-1.86 (m 4H, CH2 CyciOheci); 3.24 (m 1 H,

s a1f38750A5 . Om._ : ,
O 1 e 5 g 20 152 o Oy P 1710
a((OD){ 139 wCHA6Bs; 184%6; (360 127715 12435; 1202s; Hi1 66romddans; J014m; 905w;

1 H568) s 74 1Ereaf Sl v A Boprlip gy cHicfi 944 1, CHy); 7.00

134, J5 213BH8Hadi 9.0 8;7. 3%24@1(171, 6 H, Harom, Ketaly Harom, cat.); 7.56-7.59 (m, 4 H,
Harom, ket C-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): calcd. for CyiH;6ClO4
(IM+H]"): 367.0737, found 367.0731. Anal. caled. for CyH;5ClO4: C 68.77, H 4.12,
found C 68.64, H 4.29.

c) 6-Chloro-2,2-diphenyl-1,3-benzodioxole-4-carboxylic acid
HO.__O
o

cl 0 O

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.



168.8; 201.2. HR-M5 (MALDI): calcd. for C27H 250 5
([MrH : 429.1702, found 429.1693. b )

WG20p052kexanecar bonyl - 2, 2- di phenyl - benzo[ | , 3] BCDEPL004/614186
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-carboxylic acid {3-
[ (3aJ”, 4R, 6R, 6ai ?)-6-(6-arni no éﬁ-p

dﬁlé@‘gﬁ% id (sdoog: §P§5€15?—538h R ({60'2& Ul 3071m; 2868ms; 2616w,

212@43(@@;11/399@- M\@k dhe@oanmawbmwm 1287h e e 1038 €20bs; 1044m;

CHOEPR A5 QB RatA 795 ef So ot bam B M cDC1): 705

( 8 Jre2. 101 H, R, Catl 73%eM4) (m%]H( Bao Rl 046 68T = 2.1, 1 H, Hyrom, cat);
r?gt’hé B’é’r‘ﬁ% A BESVIR (78 01z, CDCL): 112.3; 114,15 119.9; 122.6:

[ 32@:5;:0]2[6[6 328171088} 13- 148, 9&4@15@ 168.%- WMS(MAEDI)TBalcd for

ey CRT 0 58 de s 22056, s m g (500

Col orl ess foam Mo.: 120-122 0OC IR (KBr): 3428 br, m
293 BYChIbs6-2v0- dipﬁ@ﬂ;ﬂ-beﬂnﬁcﬁﬁs dlbﬁaﬁmcaﬂ&ﬁgﬂt at#l’ B3 (3aR,4R,6R,6aR)-6-

1bzsiimad i DATFsasfineBi ety ol eder ok a1k o2

e%’fl}& Ze(m 9 H exo CH cydoh e i); 1-62 (s,
CH3. endo) ; 170186(m 4 H, CH dohexyi);3.70

(r, 1 Hy, CHCO; 4.07 (m 2 H, HO7), HO(7")):
4.70 ( "1 H H-C(4))496(dJ—65,3.9,1H,
H-C(345(dd J=6.5 2.1, 1 H, HCZ2)); 586
(m 2 C(5) NEC(6')); 5.92 (65 2 H, NH 2):
5 ];;m HO(1')): 7.11 (t, J = 5.4, 1
-%- 20im 6 H, HaromKetal);7.48-7.52
etal,);7.65 (d, J =1.5, 1 H, HC
8101n. Cat) 7 (s, 1H, HC8)); 8.22 (s, 1 H,

HC(2)); 8. 247z<d, J=1.5 HCaromCat.). 13CNMWR (75
MHz, CDOC 3):254 258 26.0; 27.2; 29.6; 40.9;

411%; S %g}l&ﬁéﬂﬂ 28 en.f%%l ole 42%?@10,8,&%&@( %\é]tf‘zs@ mmol, 1 eq.),

1
1?%)(51—1@2# ﬂag, ();%@13 rﬁmol— 3% I\% J) Mﬁgﬁoyfﬂ—g%c%n&ﬁ& (40 5 8:382 mmol, 1.3

Caad3 B, 4BEW4]R) +5) (Eﬂsmgnggrom antl - 2@sdigrdipeshydpfuro[3,4-d]
Cf{l%%}j%&aﬂ 4;%2 ?@Wﬁ acailﬁg(@:;]mg,kb %5719mo'1‘| 11&1 %dfﬁwgo 1 mlL, 0.68

Nmr{lelEWese{eec;adaccmndzngtmGBZxR) 5-(6-arni no-9H-puriii-9-
yl')-3,4-diliydroxytetrahydrof uran-

Yield: 123 mg (73%). Colorless foam. Mp.: 111-113°C. IR (KBr):. 3424m; 3176m; 2986m;
1638s; 1595s; 1530m1; 1462s; 1374m; 1329m; 1240s; 1208s; 1156w; 10835 1047m; 1017m;
971w; 867w; 778w; 698m. "H-NMR (300 MHz, CDCL;): 1.37 (s, 3 H, CHs.ex0); 1.61 (5, 3
H, CHj.cndo); 4.04 (m, 2 H, H-C(7°), H-C(7”)); 4.69 (m, 1 H, H-C(4’)); 4.94 (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 (4, ] =2.1, 1 H, H-C(1")); 7.00 (d, ] = 2.1, 1 H, Hyrom, car.); 7.06
(t,J=5.7,1 H, NHCO); 7.35-7.40 (m, 6 H, Harom, Ketal); 7.44-7.50 (m, 4 H, H-C(6), Hyrom,
getat); 7.56 (d, J = 2.1, 1 H, Harom, car); 7.87 (5, 1 H, H-C(8)); 8.19 (s, 1 H, H-C(2)). *C-
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): calcd. for CssHs,CINgOg ([M+H]™): 667.2072,
found 667.2065.




2-yl ] prop-2-enyl }-5-cycl ohexanecar bonyl - 2, 3-di hydr oxy-
benzamde P Ho y NH2 GP8, starting fromthe protected

wee@sosees (60 ng, 0.081 mmol) afforded the deBCT/EB2004/014186
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product as a colorless solid. Yigld: 25 nmg (59%. t n
7i : 14.5 min (linear gradient &FCH 3CNin H20 with

2838 b Ger Bk el Ty St el 3 dodthyasSitetrabycro-

1 70 2-F Bfp-2- AR, chBidve, 3-8lhdioxf2nzarhtdeNVR (500
MHz, CD30D): 1.23- 1.29 (m 1 H, 3.94 CH2Cyd ohexyi);
138C15O(m 4 H CH‘iohexyi); 1.72-1.83 (m 5 H CH2
[ 3.35 (t,J=1.6, 1 H CHCO,; 4.08 (d, J =

HO(7'), HC

7")); 4.25 (t, J =5.0, 1 H,

452 (tN2J = 5.0, 1 H HC3)); 4.74 (t,/=
N 5. 96(m 2 H HC5), HO6));

,glj, HC(1')); 7.53 (d, J = 2.0, 1H,

102 (dJ = 2.0, 1H, HVbm Cat ); 8.23 (s,

834 (s, 1 H HQC2). 13CNVR (125 Mz,
26.8; 27.1; 30.8; 41.7; 46.0; 75.1; 75.6;

?%ZI%B %ﬁ ng 1%{‘915r?% %gdirgﬂ%%%g 1707%12g§% Sﬂfgg'aeﬁgo}gaf%raed e desired ‘

2@fdoduct b Mboflédhkddid.: cal cd. for C26H3i N6O7 ([ MtH :
539. 2254, found 539 2244 Exarrpl e 7 Preparation

OfYNslld{3§5 ﬁg Brdob Pl 12 13 Pl SRR 3468 M, D050 BN D58 ws 1460ws
d g2y d396+es 8k dit 3Fmr1ane2-9y 2 vpsaops 22380y H NMR (H00NOH2,

5(@@%3@??%5’ n %337@ L Y, 4.00)(p T=4.9, 1 H, H-C(#)); 435 (m; 1 H,

Oﬁbaw’bbnmzt,:}cob hyldi by D@ 2@, 18-88D Gn( 290 Hyg(5°), 154(6)); 5.91 (d, ]

el S e 1 6 Bom St B (B ED 2 by, ca)s 812 (s,
Glfﬂ, (DH\)\;dms (s) RH( KBC)8)); 3483s, 1;3918&002))29@@% JEMASH, H-NHCO);
148 b0 S OBb S R M CBRO RIS B 60 N, 84.3:87.8: 1157,

116.5; 118.3; 119.1; 121.7; 129.3; 129.4; 141.1; 147.6; 148.8; 148.9; 149.3; 153.4; 168.3.
HR-MS (MALDI): calcd. for CisH0CINGOs ([M+H]): 463.1132, found 463.1133.

Example 8

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-(4-fluoro-phenyl)-2,3-dihydroxy-
benzamide

a) Methyl 6-(4-fluoro-phenyl)-2,2-diphenyl-1,3-benzodioxole-4-carboxylate

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

Yield: 80 mg (78%). Colorless solid. Mp.: 125-127°C. IR (KBr): 3061m; 2950m; 17235
(CO); 1634w; 1603m; 1517m; 1472s; 1364m; 1257s; 1215s; 1053s; 947m; 833s; 780m; 698s;



cbA 3): 3.96 (s, 3 H, OCH3); 573 (bs, 1 H, OH;
7.10 (d, J =2.1, 1 H, Ha101n,cat ); 7.35 (d, J =
wWQ2@5/03828, | ¢c*) 1 0 -8 4551 H' OH) - 13CPCIVRPI08H014186
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MHz, CDO 3): 52.8; 112.7; 119. §8 120.0; 124.1; 145.7,
147.6; 169.7. HR-MS (El): calcd™for C8H 7C O 4 ([ M+H]

46-26%?1710r o- I\g\qg?(%l?({) endpﬁ%ﬁgié%&sbgﬁo% 2‘ y 104 b5 4t 2 Hs Harom,p-

Mepieyl); B2¢ M, d=-@, ICH Ayt 0Xy.3Der2dat, € H,330, ' 8w);7.4537.50 (m, 2 H,

o739 T A AMER D 16T ARG 4 ke Coam

METhBEHBCDAISE 52.2;310. 10012 52%.6 (£91-021.B5 $1&¢)] 112d.1; Mb.3; 128.2; 128.3;

Tk a5 LSRN OB oA AT B Stk 29 b

1@ARDh): mgcgr(w , PESNG, 5&6&\&1 Mgﬁ%mﬁLglmglca%ﬁ%ﬂm4
, : S
(?2%%%2(% %2%12 rom cat.); 7.38-7.40 (m 6 H, H

10m KetabH arom, Cat.); 7.56-7.59 (m 4 H, H aro
Kbé) at (ﬁ-Fludraan\dhﬁ){ZTBdMHZnylﬁmbeI&)odioxﬁﬁe-Aﬁbarbbiyﬁd acid
113.3; 119.4; 122.3; 126.3; 126.6; 128.6; 129.7;

139 4 é4794 .149. 3; 164.2. HR-M5 (MALDI): calcd. for
H +) : 367.0737, found 367.0731.
C2IH 150 4. C 68.77, H4.12, found
c)

henyl -1, 3- benzodi oxol e-4-carboxylic

6- chl or o- 2 2-di phenyl -1, 3- benzodi oxol e- 4- car boxyl ate

( M&hﬁ%r(/;oﬂﬁ’&% pHERY1)-20-8 efghén;im% bér%dro%@ 4- %bagylaté 52%@ mg,

act accordi ng Yi el

ng- 5@@2%101 tsnéani&@é&hﬂﬂ 4gmg 1. 7é%m2b';5 eaé werRreagieg pecording to
3@:pbm 2868m 2616w, 17045 (CO; 1599w, 1469s; 1450m
1407w, 1350w, 1284m 1267m 1238s; 1200s; 1044m

1022m_ 949w 908w 859w 799m 761m 698
L Mo € se o, Clopas $91id. M b1 5 21706 TR (RB - 3052 2625w 16875

H@C@g\ 1@35w71662m7 1541%%;1117@ ﬂzz)ﬂgﬁﬁ@wi iKed 18] ])2193 rﬁﬁ% a,055s; 1022s;

Har om

TR el 9Nﬁé1mcrbbNMB o Bk Cod7.10 (67 = 87,

i %g{ %Iam%% gényl)la% gd ]l2ﬁo 6 H fBi gat )122;*927 431§¢9 @Hl?m Ketal); 7.46-
7.51 (m, 2 H, Harom, p-F-phenyl); 7 63 7. 66 (m, 5 H, Harom, Ketal> Harom, cat.)- "C-NMR (75
MHz, CDCls): 111.7; 112.0; 115.7 (d, ] = 21.2); 118.9; 121.6; 126.3; 128.3; 128.4; 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
MHz, CDCl3): -115.7 (tt, ] = 8.5, 5.4). HR-MS (MALDI): calcd. for Cy;yH9FO4Na

([M-+Na]™): 435.1009, found 435.1000.

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



C20H 14 O 4 ([ MrH : 353. 0581, found 353.0576. d )
6- Chl or o- 2, 2- di phenyl - benzo[ |, 3] di oxol e-4-carboxylic

w@eiod/ 0§24 ( 3aR, 4R, 6J7?, 6aR) - 6- PCT/EP2004/014186

10

15

20

(6-am no-9H purin-9-yl)-2,2-dii gt hyl -tetrah7dro-furo
[3,4-d][1, 3] dioxol - 4y|] prop-2-"éenyl }-anmi de NH2
6- O or @- 2, 2-di phenyl -1, 3- benzodi oxol e- 4- car boxylic

acid ng, 0.255 mml 1l eq.), EDCGHO (75 ng, 0.383
nmol , 5 eq.), N hydr oxy-succi nimde (40 ng, 0.332
nmol , 3 eq. ), 9-{ (3aR 4R 6R, 6aR) - 6-

mcnoprop 1-enyl] -2,2-dimethyl perhydrofuro
3] d| Moxol - 4-yl } - 9H-pur| n- 6-am ne (85 ny,
8@ )Y and Et 3N (0.1 ni, 0.68 mmol) were
r eactied a?:c g "o GP7. Yield: 123 ng (73%.

Col orless f - Mp.: 111-113C IR (KBr):. 3424m
3176m 2986rﬁ7<°1638s 1595s; 1530m 1462s; 1374m
1329m 1240s; 1208s; 1156w, 1083m 1047m 1017m 971w

Elg Qyéﬂgcgr%%henxﬁgiz éghygylr:f ( 3% c:gﬁg}gyl ﬁa,(adz((lji_ﬁ) mg, 0.315

L Bkl b R A
HO. A0, )3 eq 5, BY3ARMURDRE6aR) H4- [CED 3 YamiHo - ))enylﬁ-z%

E g}sﬂéetéylﬁférh?(d#ﬁ“oﬁ%% ?ﬂ :ir{j ﬂa‘ﬁ 0)"91247 VBegrl?ftPuhjl% Cé‘ Df) 99 nig {5, 9%71 mmol,

NBIBBkyy.) And Bt K @01 fuily 0.68 himdiB dOrkenimited accé’rddpﬂgtb(ﬁw ( m 4
H H C(6), H3101n, Ketai); 7.56 { d}—21 H

H?@?cizn)l)%@%lga@&%; (%@grlﬁg'?oant%q %3) 12%@1131 3;:45;3: 3175w 298w
8463ks; B598iM; 1BV ;1 468; B/ 301283 11@50115&@1(1827;11 196287 1016w; 867w;
1400252, 15 G i 1 5101, 2010 031, o,
18m,)14.08 62, BH, HREWD), @Ngm));:zl.na(m d.H,fM(@tlaﬁmchm J6€6.6,3.6, 1 H,
(ML) 5T 40000, 2085, s B
>4-HIINWIGE 089 { &1 =ahy, dridf e @(1%)); 7.10 (¢, ] = 8.7, 2.1, 2 H, Harom, p-F-phenyl); 7.12
T T R Do R e T SO gy 743 e P Hom, e
mat7)7.59 (1) raifqum,eKeg@Hamg rPLOOUCT7 @5 ] & 1) Hhykes3; 7.87 (s, 1 H, H-
S 5: .19 (5, 1 H, H-C(2)). ®C-NMR (75 MHz, CDCl): 25.5; 27.3; 40.9; 84.1; 84.5;
87.1;90.3; 110.6; 114.7; 115.3; 115.6 (d, 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, ]
= 244.7); 163.1. F-NMR (282 MHz, CDCls): -115.9 (¢t, ] = 8.5, 5.4). HR-MS (MALDI):
caled. for CyHisENgOgNa ([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-dihydroxy-

benzamide

OHHN

4
1“@ w
4 1!
3 2’

OH OH



Yield: 35 ng (73%. tRanaiyt.: 13.1 mn. IR (KBr):
3396 br, s; 1700s; 1636m 1542w, 1469w, 1429w, 1326w,

wQ 20355822835 1050w, 972w, 800w; 725w. 1H NVR (BODERdR4/014186
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(CDs) 2SO): 3.93 (m 2 H, HCyy), HC(7")); 4.09
(t,J = 4.9, 1H HC4')); 4.35(m 1 H HCZ3)); 4.64

@P %t;astéxg]fg l'é?l ﬁo&%d@reexﬁs&g@ né,?o ()géi B%n(h?j affd}'d@ﬂ Ehe)desued

pr uqtlaar@n@lo@sssqlld? 41 {d, J= 2. H, Harom Cat . )
8:12 (bs, 1 H, OH); 8.23 (s, 1H, H-C(8)) 8.46 (s, 1

'Ylﬁh'r %ﬁ;ks&@ %%ﬂ&t ; 17‘]8 rmé TR (K é[% &')'34('# N’p@iﬁ)()sl]?@l@% ﬁi‘»lﬁzw, 1479w;

d418y; 12948113718, wsomzésm som 72w 1&19NMR @3@ MHz,ﬁ@s%D) 4.07 (m,
ﬁg %acqﬁélﬁsc 7%;&_ 4 (548 3 11148H9C(41>394 ) étlﬁsS 4;1H,H-C(3));

calcd.

473 453 Msle Hoﬁh?d 1596 (B 3= 3B AhIT- @5bﬂépﬁﬁéa§4 %%Fyd J=481

?&Nﬂ (f)((lg? ,.73]?(&?76“ 8. ?62 Hm ﬁr(q)m ghghenyl)m7 .20 (d ( 2 0 1 H H- Carom Cat)> 7.51
didhiye a@x;fﬂeﬁammm of @id, b= 918 Eﬁo%HZ Heany, |p}’-9155)'()’48 13 Gok b{ H-

AU E i shenesRtaednym, ABION 17,755 755 391550

r]ﬁéAy(IdaI:ezMéi) Hy7.0; 117.1; 118.2; 1293 129.4; 130.3; 131.0; 1323 1381 1430

Glfg o &d%ﬁggf’@%%s 1Cs kl%zggl . %ﬁh{?@@ﬁﬁﬂﬂ:ﬁcd for

rmgaHg4FN605(M+I)I )ASZBlwat,dphele?ob%ém ¢ acid (135 ny,
0.972 mol, 4 eq.) and K2CO (202g, 1.46 nmmol, 6 eq.)
ren ected accor di ng to GP5. Yield: 80 ny (78%
%—%s solid. M.: 125-127 0C. IR (KBr): 3061m
M@WUMBBNI({GD}?; [(Baam,sﬂ,smm (6-Bimq-9HAmmin-9yR6%A

i A0 0 S i

(?I)tMelﬂlyFZ &d?pheayps- 2ohl-1,3berDbdidxok-plahyiplatd. 20 (d, J
. 0, Haromcat); 7.39-7.42 (m 6 H, Harom
Ketal)o 45750(m 2 H HaromprhenyI) 7.59 (
, | =27 ° rom>Cat) 7.62-7.65 (m 4 H, H
31101, nKetalg ) C-NWR (75 MHz, CDO 3) : 52.2;
;] 7;X115.6 (d,J= 21.2); 118.4; 121.1; 126.3;

TG 3 2: 134.0; 136.0; 139.4; 147.4;
148 162. 2 ( = 244.7); 164.8. 19F-NVR (282 Mz,
cOa™3) : -115.9 (tt,J= 9.6, 5.4). HR—I\/IS(I\/ALDI)

267,

lcd. f C27H |
bl 65romo) <k hem b GBI SRRRHHIA U g 1215 manol, 1
ey PEIDRGN, X PIng; HOSARRV.03 €q.BP-tBlylboronic 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; 1429m; 1363w; 1255s; 1209s; 1161m; 1053s; 1028s; 944w; 817m; 775m1; 702s;
640m. "H-NMR (300 MHz, CDCls): 2.38 (s, 3 H, CH3); 3.97 (s, 3 H, OCH3);7.22 (d, ] =
7.8, 2 H, Harom, p-totyt); 726 (d, J = 1.8, 1 H, Harom, car.); 7.38-7.44 (m, 8 H, Harom, p-tolyb
Harom, ketal); 7-62-7.66 (1, 5 H, Harom, cat Harom, ketal)- - C-NMR (75 MHz, CDCls): 21.2;
52.2; 111.1; 112.7; 118.2; 121.0; 126.3; 126.6; 128.25 129.2; 129.4; 135.0; 136.9; 137.0;
139.6; 147.3; 148.7; 164.9. HR-MS (MALDI): calcd. for CosHO4Na ([M+Na]™):
445.1416, found 445.1406.

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



H( X O Met hyl
6- (4- nuor o- phenyl ) ~2, 2-di phenyl -1, 3- benzodi oxol e- 4~car

whooogloss2es (250 ng, 0.586 mml, 1 eq.) and Li OHPECHER 00814186

ng, 1.76 nmol, 3 eq.) were react Ed according to GP3.
Yield: 214 mg (89%. Colorless™solid. M.: 215-217C.
IR (KB 8032m 2625w, 1687s (CO; 1635w, 1604m
: x2m 1355w, 1281s; 1219s; 1179m

948m 918w, 832s; 784m 756m 699s;

Q0 vHz, CDC 3) : 7.10 (t, / =8.7, 2 H
yl) ; 7.26 (d, J =1.0, 1 H, H

;7. 43 (m 6 H, H1Onl, Ketal);7.46-
751(m 2 H, HaroneP-F-Phenyi ); 7.63-7.66 (m 5 H,

H
NI I, SR e (O .

© 128)3nd L@Hzﬂz@@é g, 23E0h:3 egdivaye regctpd agcorgling 1@ GP3:
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148.1; 149.0; 162.3 (d,J= 245.3); 169.0. 19F- NVR (282
MyZe]d: Q@@mg’ﬂ?%%) @éféﬂZss(sbhd M’R_—zﬁ -224°8, H?)iKB‘:' IB0m; 2624m; 16845

(MALDI): calcd. for C27H i (.M
4§@Oi 4ms KRy bEBsld@brm; E355w; 1282537121353 1055s; 1023s; 947m; 918w;

63(/f1w @149% @84#}%3%) 6352640 hﬁfNMﬁJ@O@ Mﬂ{z %hﬂcw ol39- (93CH CHa);

ar boxylic aci 4R 6J7?, 6al?) - 6- (6-am no- 9

r Jr%ﬁddyV)g %thdnoﬂetom)i 7.3kt Aryleh éH lHa@@&“azl) 7.39-7.45 (m, 8 H,
aroﬁel(%g qu 0| -t0. ¥1y }7]621;)7‘ @%)CTg -4%yﬂ{%(0 g'eﬁ71( éz- rL q%’ Q I-p I}?apom Cat)

‘ohen 3-benzodi 0Xo car boxyl i c aci d

(iﬁa 0 B FRsil): 215 1).5 FB6: 11T 12855 W 45026781284 129.4
ek 11352 885 3513p20Y A ks BOINIED Ak 4k (SALDTAAcd. for

Ezf}hp@d)h G[Mflﬁylgk ilnl%%rf@yld@érlyﬁ? 2, 2-

dl met hyl perhydrorarof 3,4-d] . ‘ ‘

rmﬁ A i ;g%ﬁtr é)pvcloﬁy %gl%i ?gﬁ&m r&aﬂ&%m@ ﬁggmmmsm 6

r é&@tredo-a&pmdnﬁgyli 3,2ciimethyil-¢¢tephydegpfurg( % ,3]dioxol-4-yl]-prop-2-
foam WMp.: 123-125C. IR (KBr): 3425m 3175w,

2§§g3v %ﬁé%GS 1598m 1517m 1469s; 1373w, 1274m

1213s; 1158w, 1082m 1052m 1016w, 867w, 834w, 777w,

699m 1H NMR (300 MHz, cDA 3) : 1.38 (s, 3 H, CH

3. exo); J1. 62 (s, 3H, CH3. endo) ; 4.08 (m 2 H,

HC(7' ), H-C(7 )) 4.7 (m 1 H, HC4')); 4.95 {dd;J
= 6.6 3 " HC(3)); 5.44 {dd, J =6.6, 2.3, 1
H, 8 (m 2 H, HC5), HC6)); 5.93
(s e<’f)Z

2,2-diphenyl-6-p-tolyl-1,3-benzodioxole-4-carboxylic acid (164 mg, 0.4 mmol, 1 eq.),
EDC-HCI (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-
d][1,3]di-oxol-4-yl}-9H-purin-6-amine (90 mg, 0.271 mmol, 0.68 eq.) and EtsN (0.1 mL,

0.68 mmol) were reacted according to GP7.

Yield: 111 mg (57%). Colorless foam. Mp.: 124-126°C. IR (KBr): 3423m; 3176m; 2986w;
1638s; 1597s; 1531m; 1469s; 1434m; 1373w; 1329w; 1276s; 1207s; 1156w; 10811m; 1052s;
1016m; 970w; 8673 818m; 777m; 699m; 641m. "H-NMR (300 MHz, CDCls): 1.38 (s, 3
H, CHa.exo); 1.62 (5, 3 H, CHjs.endo); 2.37 (s, 3 H, CH3); 4.09 (m, 2 H, H-C(7°), H-C(7));
4.71 (m, 1 H, H-C(4)); 4.94 (dd; ] = 6.5, 3.6, 1 H, H-C(3")); 5.42 (dd, ] = 6.5, 2.6, 1 H, H-



2 H, NH2); 6.09 (d,J=12.3, 1 H, HCl"')); 7.10
(tt,J =8.7, 2.1, 2 H, H 3101n, P-F-Phenyi); 7.12 {t,

w@260585828 1 H, NHCO; 7.22 (d,J= 1 8, 1 H, HrCI/EP2004/014186
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d . )
= 8, d

a¥0ln, cat NHz2; 7.51 J = 2.0, , H
ar onB¥atyy 7. 5@1%@, J =28.8 54 2H, Haropl p
enyl) 8.62%3(5’3,(,\, 'Afﬂz H- O(8)); 8.37 (s. 1H,

aronmpCat . ) ; 7. 37-7.41 (m 6 H arom Ketal)
7.47-7.56 (m 6 H, H arom, Keta412 H

PR MIGET K durds B TR B T m

(T19H7 17000 55, L HZSEEOR7 23 (440 43, B, BB B 4= 18,1

99;3; 110. 115 >
13b Heon)? 52872 G 1B T g 5 - 83, b Hi omp o) 7.517.56
130, 2 H, BB Qe IB21d, J138.87H- @«ﬁy% &); 133(511 I-E‘H' @3)% 8.19 (s, 1 H, H-

TR 133:?%%/@2 %ﬁ\ﬂ}%@% 3! gésngfﬁo Blsatiphas 8% 1490.3; 110.5;

HFR-lM%, 11513; D1 §.6; 128l0¢ 120.8;a06. &4 2. 63528\@@@513 {19:NB9 5; 130.8; 135.9;

(%6500 91 20016105 o R s G4
| ):al3d Hor nglmglgéo)(g%wmamww%mm ,Zothd 745.2750. Anal. calcd. for
rrops2:.€ -5- (4- -
RO G B A B R iornd B 69 L6 56gN ISR ¢ he
protected precursor (70 ng, 0.096 mml) afforded the
dd$Nle{lﬂE})BQCBMMESR,@aRPBQGJaﬁﬁﬁOQBﬂ— ﬁhn—y }-9;4-diyd@xytetrahydro-

(569 iyt KBr 3407 br S;
g‘ﬁ@% 2- YL%IZFPR]Z F@’Aé&r?'tfz?‘}% d%&ﬁwy “bepgaraide] 137
1050w; 835w; 801w; 725w. 1H NMR (500 MHz, CD30D): 4.07
HC7) HC7")); 4.24 (t, J:5.3 1H
4.52 (t,J=5.3, 1 H HC3)
, HC(2')); 5.96 (bd, J = 3.3,
;'6:05 (d, 7 =4.8, 1 H, HCI'
H aronpp . .phenyi) ; 7.2
; 1

125 MHz, CD3OD): 41.7, 75.2; 75.6;

86. 1; 90.53% ? 4 {d, J= 21. 3); 117.0; 117.1; 118.2;

129.3; 129.%: °130.3; 131.0; 132. 3 138.1; 143.0;

147.8; 149.0; 152.6; 149.8; 16 (d, J= 242, 5) 171.
HﬁPﬁﬁt‘(WE |_f3|o)m theqretected grecassop (7 &6@7@{1 afforded the desired

S53dodubéttds a Ssinds 7. 1731 Exanpl e 9 Preparation
of Nl -{(E)-3-[(3aJ?, 4fi,

JR) - 5- 6 am no- 9H—pur|

r2§)pg,g e (Rehpart i W?Iﬁg@pi@7 &ﬁys; 1709s; 1640m; 1541w; 1478w;

pﬂsvuy |13 w3 1@0%}/1113%4 10%&1 205,31 789w2)25NEHIWMR (500 MHz,
2, enyl “benzodi oxoi e- 4- car box yl a

CD3)2§’0) 3.97 (m,2H ﬁ’ C(7) H C(7”)); 410 (¢, J= 4.9, 1 H, H- C(4’)),437 (]=
4.9, 1 H, H-C(3")); 4.64 (t, ] = 5.1, 1 H, H-C(2")); 5.83-5.90 (m, 2 H, H-C(5"), H-C(6));
5.91 (d, J= 5.1, H-C(1")); 7.20 (d, J = 1.9, 1 H, Harom, car.); 7-22 (d, J = 8.0, 1 H, Harom, p-
wolyl); 7.51 (d, ] = 8.0, 1 H, Harom, p-toiy)); 7.63 (d, J = 1.9, 1 H, Harom, car.)s 8.12 (bs, 1 H, OH);
8.23 (s, 1 H, H-C(8)); 8.47 (s, 1 H, H-C(2)); 9.16 (t, ] = 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): calcd. for CygHysNgOgNa ([M+Na]™): 541.1812, found
541.1810.

Example 10
Preparation of N1-{(E)-3-[(3aR,4R,6R,6aR)-5-(6-amino-9H-purin-9-yl)-3,4-



Met hyl
6- br ono- 2, 2- di phenyl -1, 3- benzodi oxol e- 4- car boxyl at e

W@ 306/0p228 1. 215 mmol, 1 eq.) Pd(PPh 3)4 (70 ngPCODEBBI04/014186

nmol , 0.05 eq.), p- tonIboronlc acid (330 ng, 2.43
mmol, 2 eq.) and K2CO3 (Ig, 7 2§ mmol, 6 eq.) were

d [ 4 90
KT RO KR R N (P —.
293 Murhyl 2. 098iphdityl @sthiak85951- 1,830 dibBE3Y. cal B3 Bate
1209s; 1161m 1053s; 1028s; 944w, 817m 775m "702s;

640m (1H,NVR (300 Mz, CDOl 3) : 2.38 (s, 3 H, CH 3);
3.977(3 3 W/, \OCH 3); 7.22 (d,J= 7.8, 2 H, H

aromp .26 (d, J =1.8, 1 H, Haronpcat.);
7.§8-' 4 8 H, 3101n,p.toiyi, H arom Ketai);
7(62F 7. QA % H, H al0ln cat ,H al0ln, Ketai).
138NMWVR (75 M&, CDA 3) : 21.2; 52.2; 111.1; 112.7;

118.2; 121.0; 126.3; 126.6; 128.2; 129.2; 129.4;

13@&@}!1 615’1@nﬁ)cé,i3lifzol%n 133. lﬁané%ﬁ&;&e 41c4A§)OZLyla 5 211%86b@mm01 1

ca
5 ¢ g@‘k gda? 3 )44 G mEp0- 96 mmol 0.1eq.), bls(plnacolato)dlboron (200 mg, 0.79 mmol,
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213 eEB&BEIKS(bA@(% h@0W12lmAoR 8 7R fR!PRBPIESY B, 096 mmol, 0.1

aci d

2€@ - ¥hlez0be 1140 ys, P.63 myeply édm»é@lndl%(?@al(w@a&ai @4 mmol, 5
( &?PW@E& usBd Q&%rcﬁﬁg{o Gie ﬁﬂyﬁld@ﬂéj Ugt%g%%f‘)@mfs d%hg 1

wer e’ react ed accor d
. Col orl ess soli 223 224C IR (KBr):
g%@ifg]lé%m(ﬁﬁ %) 5dps 1(5@(1)555@1%@5&)1@3% 2944 W3 7123 40D 1627w;

1 2 2 7
8?%}\% %{Zﬂ% m%sfé%% 1%95»55128&91 i3§545 %Z O&&ﬂr}g‘éﬂ)ﬁ $XNiws 929ws

o b 813 TRy 6490 T QML 200 b0 Ayl 59 (53 H, OCH)
i 7.3 1 101
;'agg'@ry 9.(’2;2 o e éiag@ %3e7 7. égz Qé"& HLﬁar%m ?% 7.60-7.63 (m, 4 H,
7 He0tm, Reep77 { ﬂn(d =3, h—HmeI:Kei a8l (@, I7=13 22 HyHhoR mhiacbiyhd 8.01 (d, J =

1%?' Pﬂo%ﬁcgt ))131%%1211\@;; d?@i) g%ja @4” i§311}11189 119.4; 12225

1926.64:127 80138;6; 125 7:339 p3 645 149%; 149.91 364.6;, 16TASHR-MS (MALDI):

q?iﬁgjf Sy MBI Pd bkl Qe 27HE0CHe

hen yl -6-p-tolyl-benzo[l, 3] di oxol e-4-carboxylic
ab) @2-{ lge(n;yhﬁ ’21114261-25}31@,@-&;@0@0}(0 e-4~carboxylic acid
(6 ar ni no- 9H puri n- 9- yI) 2,2-dirnethyl -tetrahydro-furo

4H®It¢ [, Sﬂdloxol -yl ]-prop-2- enyl}-amde

Methyl 2,2-diphenyl-6-thiazol-2-y1-1,3-benzodioxole-4-carboxylate (300 mg, 0.722
mmol, 1 eq.) and LIOH-H,0 (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; 1235m; 121355 1133s; 1048115 10187113 948w
909w; 851w; 792m; 762w; 720w; 699m; 641w. "H-NMR (300 MHz, (CD3),S0): 7.46-7.50
(1, 6 H, Harom, Ketat); 7-34-7.57 (11, 4 H, Harom, ketat); 7.76 (d, J = 3.0, 2 H, Havom, thiazolyt); 7.78
(d,J=1.8, 1 H, Harom, car); 7.89 (ds J = 3.0, 2 H, Harom, thiszoty); 7.92 (d, ] = 1.8, 1 H, Harom,
cat)- PC-NMR (75 MHz, CDCls): 109.7; 113.8; 118.3; 120.4; 121.3; 125.9; 127.3; 128.7;



NH2
2, 2-di phenyl - 6-p-tol yl -1, 3-benzodi oxol e-4-carboxylic

wa@edod/oggeest ng, 0.4 nmol, 1 eq.), EDC-HC (115 pgI/EP2064/014186

10

20

25

mmol, 1.5 eq.), I\I—hydroxy-sucmglmde (60 ng, 0.52
mmol, 1.3 eq.), 9-{(3ai? 4i? 6i7 6a)-6-

(ﬁzﬁ OANLSR: i@eﬂ é.gﬁs% 401 451, Ryl Ry &%tg%ﬁ% Eﬁ%@ £ CuHiNOSS

uf 1 n-'6-am ne
rﬁerJrH]G) 6182@&0() f @Q@W{O 1 nL, 0.68 mmol) were
reacted according to GP7. Yield: 111 ng (57%
@ or | @52 diphenyl-tvphiazol24plbeazcd &3] diskqlicr darb@gigm  acid {3-

T T

wmmd@my;&ﬁpmp -BEByl-aitiidery 699m 641m 1H NI\/R(SOO
cbal : 1.38 (s, 3 H CH3.ec0); 1-62 (s, 3 H,

CI—Ber}d;Q) 237(s 3 H CH3); 409 (m 2 H HQ7),

HC(75y);, 4.71 (m 1H, HC(4')); 4.94 (dd;J= 6.5, 3.6,

3')); 5.42 (dd,J= 6.5, 2.6, 1H HQ?2 3));

S HC5) 5 HC6)); 6.06 (bs, 2 HSNH2);

2.6, 1 RPHC( 1')); 7.17 (t,J=5.6, 1 H,

FODS_ 721 (d4T% 9.3, 2 H5H3101n, P-toiyi) 7.26 (d,J=
QOH 5RE ank: 2): 7.36-7.42 (m 6 H,
Harom> et ai‘lx A6 (d,J = 8.3, 2 H Hal0ll, 1p.toiyi);

7.51-7.56 (M~2 H, Harom etal); 7.82 (d, J =1.8, HC
arorn cat.); 7§88(5 1 H, H-C(8)) 8.19 (5, 1H H -
C(2)). 13C-NMWR (75 Mz, 2; 25.5;

4m2 gliplgnyl6-tBigzal-2 3171,1~be9@d30x0 @csrbomzp agid (11§@ %04mm01 1

%%g) %DC}%TI 21151152)18, 026 m%%g ]35 eig gf-gydr%)%g— 8¢cuil§‘§d§{60 mg, 0.52 mmol,
1f19e 91-4@,a§;4R]69276aR R@)ébranllﬁ&pﬁ).p 18Ayl$:2,2063. 2. HR-MS

f @@mhﬁ]:gghgﬁ}@glroho dﬁ%é}_ﬁ -]Ag? %ﬁ%ﬁééﬁg& g@l ihg 0.3 mmol,

Ho.55 %% aM E%NG@ 1 Ifngumds £68) Bre rehcBedbfcondidgliod@p7.d )
3al ?,4 R 6”6aR)-5-(6-am no-9H

rzﬁufiﬁ'ic} T
@&9%51%9%; Dszsfzw Qg?%ﬂ&?ﬁ@m; BUtRil 1208 63ar; 10TD; Tipsw; 1081m;
L o il
1 bR {% |§$‘I)CH§3¢6§Y s, (rrS 2 }1,'&%5(7 ),116471(0671”))%5.4&5\6&1%1?28%(4’)); 4.93
1p¢m 656, i H-C(3 s 5o (T 12902 o I w0 S, 2 1, -
C(5"), H-C(6)); 6.10 (d, T = 2.0, 1 H, H-C(1")); 6.63 (bs, 2 H, NH,); 7.12 (, J=5.7, 1 H,
NHCO); 7.30 (d, J = 3.5, 2 H, Harom, thiazoiy); 7-37-7.43 (m, 6 H, H-Cugom,Ketal); 7.50-7.54
(1, 4 H, Harom, xetal); 7-73 (d J = 1.7, 1 H, H-Carom, cat.); 7.81 (d, J = 3.5, 2 H, Harom, thiazolp))3
7.92 (s, 1 H, H-C(8)); 8.14 (d, J = 1.7, H-Carom, car); 8.20 (5, 1 H, H-C(2)). “C-NMR (75
MHz, CDCls): 25.4; 27.1; 40.9; 84.3; 84.4; 87.3; 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; 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 CagH33sN7OsSNa
([M+Na]"): 738.2111, found 738.2095. Anal. caled. for C4H3gNeOs: C 63.76, H 4.65, N
13.70, found C 63.55, H 4.70, N 13.68.

d) N1-{(E)-3-[(3aR,4R,6R,6a.R)-5-(6—amino—9H—purin—9—yl)-3,4-dihydroxytetrahydro-
furan-2-yl]prop-2-enyl}-5-thiazol-2-yl-2,3-dihydroxy-benzamide



(CD 3)2SO: 3.97 (m 2 HH C(7) 5HC(7")); 4.10 (t,J=
4.9, 1 H, HC4)); 4.37t/ =4.9, 1 H3 HC3));
wa2@8/088224 = 5.1, 1 H HC(2')); 5.83-5. 90 (mPCI/EP2004/014186

H-C(5') 5HC(6 5)); 5.91 (d, f=4"31 HC(l')); 7.20
(dj=1.9, 1 HSHarom Cat.); 7.22 (dj= 8.0, 1 H H 10
p /=t=\0|y|) 7.51 (d, J 8.0, 1 H Haromp.toiyi); 7.63

N=11.9, 1 H, HalOln,cat ); 8.12 (bs, 1 H OH);

1H, HQS); 847 (s, 1

10

15

25

, HHC2); 9.16 (t,
501 H, HNHCO; 12.79 (bs, 1 H, . 13C- NWVR
) 3 (CD ¥F2sO): 20.6; 40.1: 73.0: 73.9; 84.2:
87.7; 114.8.¢I1L4)9; 116.8; 119.0; 125.9; 129.3; 129.5;
1 ) 166, 7, 141.0; 146.5; 148.9; 149.2;
149. 4;: 153-5£.169.6. HR-M5 (MALDI): calcd. for
026H26N6CI‘9Na°“([M+Na] +): 541.1812, found 541.1810.
Exanpl e 10 Preparation of N-{(E)-3-[(3ai?,4
JGP§ 50 Bag AprBthe pratrited peEser (88195 i )12 3nmobiafperiedste desired

tra dr of ur prop-2-enyl }-5-thiazol -2-yl-2,3-dih
g en?g)r%re%{se ial]i) Met hyl

2 2- dlphenyl 6-thi azol - 2-yl -1 benzodi oxol e- 4- car box
I ‘éiekl W& tipy/(75%). tr, snayyt: 13.1 min. IR (KBr) 3402 br, s; 1700s; 1642m, 1597m; 1552w;

OLRATDs Thy? S ANaBN Jllg%np§6@a§ 5950l s6ofls S5 DOKARIE (500 MET,

H{D:):S)1280.n, 2811 R AdbICATO) . Boktair (20D Hgi-Cof D937 (dds ] =

(RO A g B eI R = 6 8L PRI R f g 8T8 (2 BHG(), H-

26K PHTDOL kd, dz05.8, K AU0)ivg, 530 A= ol H, Hafbmﬁl@]t))7é$1ed J=33,1H,

RO (420 Py 04 T35 o AT sl

s#l, H?lC(f?f)')es 55 (bi,&ﬁHn@ﬁI)(%E%t,] Np.7; 1 H5 H-DNEHCD); 9% 1( (kb H-C( 2)),

N GO R T A

929% 1&8:9¢v1 168Q 119,67 BB8; 176829 GODEL4; 641 145185 AkA4;(138@; 151.5

4R g Sy oy o s Ry g s,

alf(gfﬁa@zlthva 7.60-7.63 (m 4 H, Harom, Ketal ) ;
1 (AJ =23 1H, HOln , Cat.);7.81(d, } 3.2, 2

r thlazolyl); 8.01 (d, J =2.3, 1H, H
m&— 13C-NWR (75 MHz, CDO 3) : 52.5; 110. 4;
%%’gep]aratio%g@ﬁ\:ﬂ-:ll(?g %E(S%IZ,ZRﬁR,&Rﬁ-Sﬁw a%}ogaﬂ m?am@-yl) -3,4-

QizBroxy ety o trise LalipioPeheme o Ry a2 i3 -
f%@ﬂ&nﬁ‘i&@ 0947.
a) Methyl 6-benzothiazol-2-yl-2,2-diphenyl-1,3-benzodioxole-4-carboxylate

B8

Methyl 6-bromo-2,2-diphenyl-1,3-benzodioxole-4-carboxylate (600 mg, 1.459 mmol, 1
eq.), PA(PPhs); (85 mg, 0.073 mmol, 0.05 eq.), bis(pinacolato)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 K,COs5 (1
g, 7.3 mmol, 5 eq.) were used according to GP6 to yield the title product as a colorless

solid.



b )

2, 2-di phenyl - 6-t hi azol - 2-yl -1, 3- benzodi oxol e- 4- car boxy
WO c@sass2es Met hyl PCT/EP2004/014186

2, 2-di phenyl - 6-t hi azol - 2-yl - Qenzodloxole 4- car boxy

late (300 ng, 0.722 mol, 1 eq )4 and Li OHH 20 (91 ny,

204 B 18, MR SEA R U REE 0l Ty ssps 15020
C1)¢4465R13(6I&Br s 129734 1280s; PDI24\1 6 A0RATE T 5s; 6529w 1 k48 78%5; 795m;
Lo 1BRTS BB St Dl 1 N (R0 e, Ol A8 H gt 7.35-
1ASUINR, 83D, M;szo(hme,ﬂgo%@em) ;17.6067.64 B, 4 Hﬂ, Pﬁmrk'm)w 86 (4,]=1.7,
5 51 *’g‘)tmglcl“ . 6g(‘§? % 28 5 W@tlzaeqk?t]g; &71 7? al%l s Flazom,
1b§mgm@|; 8.1H B e, @aﬁ,)Hamz, 89). B NMER( 7% MHZZCBGlg) 52.4; 110.6;

Hgﬁ?@“ 1185 %5% b 1038 1&%@26@ 1375488, f,, 129t 3 T808; 139.1; 149.1;

1180. 3, 153201@14, 1;184.5 FTR IS (MATLRT- Blcd1R8 CLHA801S ((MBEHIT):

YT NGNS

10 402.18,194.03¢) 3.19.
2, 2-di phenyl - 6-t hi azol - 2-yl - benzo[ | , 3] di oxol e- 4- car box

Vb8 2% P heroshingol kv hsmendignals sty ionsid i o

thyl -tetrah7dro-furo[ 3, 4-

d] [ 1, 3] dPQxQ Wl ]-prop-2-enyl}-am de

2, 2-di phe =0 azol - 2-yl -1, 3-benzodi oxol e- 4- car boxy
lic acid 7 0.4 nmol, 1 eq.), EDC-HO (115 ny,
0.6 Ih s N- hydr oxy- succi nim de (60 ng, 0.52

‘n%?fé/. ,‘gi{(Sa{4,6i?,6ai?)-6-[(E)-3-an1noprQ .
nyl]-2, 2 di met hyl per hydr of uro[ 3, 4-d[]

[1,3]di-oxol-4- yI} 9FLpur|n 6-am ne (100 ng, 0.3 Mo

0 ) d re reac

a%/gegl? ?hzg(h? g '@E—S?" %ﬁh 2811% gp F\‘g %ﬁgfé&”“\l’gﬁoﬂ%@? “‘Feo(gr]l? mg, 0451
Mmmol] BEE) aﬂﬂJQHBH)ZO (3% 21133 1xDel, 3283 Ywwre 2384 according to GP3.
1598m 1532m 1471m 1440m 1374w, 1329w, 1263m

1 1 . . m .
s a5 30005 M
eX198m; 16863; 1B34w31440s; 1@RBneIBbow) 12565;(18315;112125;&0475; 1048m; 1015m;
7. s A, 5A0hm: A0S 74D, cbobt sartt QEAR R =N
bk Daml i 7adhs ol 100 cdut s, FrFoleR 309 Rkt Ehon): 7.36-
7 ki Gr27 H)> Haém 8Rzotillbles Dalsim Ked); 7. (45(7553) Cﬂ|1_| HE I Koy, n;enzﬁla?ial&%%;(7.53-7.67
s ’ ;
(72 o ey TSR b 1 143 Hepm 0 27850057 60, 1 i
20 Eeﬂbtﬁ%&é‘)% D5 (d ]7 - 377 T mma(ombengathmole): &ZE(QMHBKEHa}ﬂmm, Cat.)- ISC‘
7Ni/9R 2755161HZ, CDCls): 111.45 112.25 119.7; 121.5; 123.1;5 123.7; 125.2; 126.3; 126.4;
127.5; 128.3; 129.5; 134.6; 138.9; 149.3; 150.9; 153.6; 166.6; 167.8. HR-MS (MALDI):
caled. for CyyH1sNO,S ([M+H]"): 452.0957, found 452.0955.

c) 6-Benzothiazol-2-yl-2,2-diphenyl-benzo[1,3]dioxole-4-carboxylic acid {3-
25 [(3aR,4R,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



(m 4H, Harom, Ketal); 7.73 (d, J =1.7, | H HC
Om Cat); 7.81 (d, J = 3.5 2 H, Haromthiazolyl);

wa20306&281 H, HCS)); 8.14 (d,J= 1.7, H C aPCIEP2008014186
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; 8.20 (s, 1H3 HC(2)). 13C (75 MHz, CDCl 3)
25.4; 27.1; 40.9; 84.3; 84.4; 87.3; 90.7; 109.7;
114. 6;,415.4; 119.0; 119.3; 119.9; 121.9; 126. 4;
127. 9;{%28. 4: 128.6; 129.8; 130.8; 138.4; 140.5;
143. 3540845, 9; 148.0; 148.9; 149.5; 153.8; 162.6;

167. 2. JHR-M5 (MALDI): calcd. for C38H 33N706SNa
([ MENa] M+)o @ 738. 2111 found 738.2095. Anal, calcd.
fo 38N 60K6: Y 63.76, H 4.65, N 13.70, found C
6 H 13.68. d)

70p¢
: -3?@1 432, 67, 6a ) - 5- ( 6- anmp- 9k
rurin-9 yl)s 4 d| hydr oxyt etral i ydrof uran-
2-yl ] prop-2 e(lyl} 5-t hi azol - 2-yl - 2, 3-di hydr oxy- benzai n
i deNH2 GF>8 starti ng fromthe prot ect ed precursor (80

2‘8120 PRy ‘?g%n i Olr%}’fjlé% %38}3 duc ciamOanQO 38

VA 1 - - i
Do e o, b i

194RNRNOBOG eubiz9-{ (3eBaRAEYaR) - b(f)(ﬁﬁmmoproml@pﬂ 32,,2 dimethylper-

P i3 30 b oy 91 3 Bl e 97 o6, 03 cq) and

HEGNR(0)) ;mLED. @m@lw@mre@tﬂacpp w o GRS 6')); 5.92
(d J= 5.0, HC(l'")); 7.53 (dj = 1.7, 1H, H3101n, cat

glefd ‘iﬁrl &%4%6%2 éolﬁfllesj_lf ‘El? MH}]Bs Ué@éogﬁl I%Br?ﬁ%zl&dzészm 1635s;

' azo
Hap Xy Aad37y bA68n% 24306s;, 13131H 126p1g¢ BY0Bs; 18556 l@Bém, 1048rm; 1011m;

Pk TS oy e T (R CRGEF 18, CFlec)s 162 (53

(BRSYRS); 440. (.fn, 23 H}C(7/°3, 1-C(82)34- 7%@?181 Hy HI5CEY))1485 61d; T = 6.3,

1 ! ,
145 IR P G i g0 1R I s (3 3 -, Hce))

168994, JHR.BEL HVBLEO(T))); €37 6, 2 HoNFGRIHA (Wi SRal i NHGD); 7.34-

+):, 534 f 534. 11y Pr e )
e TR M R O 23 3 40 BTG LSRN, 11

i E’(@)' w 38 Gi:ﬂ 7CBT)2d1I>diarom benzoth) 7.91 (d ] 1. 9 1 H Haxom Cat, )) 7.81 (d ] 7. 8

551 Ghydr of uragag1yh kpRoRy ) S b FheeLll @k 75 M,
CDCls) 25.4;27.2; 40.9; 84.1; 84.4; 87.2; 90.3; 110.1; 114.6; 115.4; 119.5; 120.0; 121.5;
122.9; 123.2; 125.1; 126.2; 126.4; 128.3; 128.4; 128.6; 129.8; 130.5; 135.0; 138.3; 140.0;
146.7; 148.1; 149.1; 151.5; 153.7; 154.7; 162.4; 166.7. HR-MS (MALDI): calcd. for

Ca2H3sN;06SNa ([M+Na]*): 788.2267, found 788.2266.

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

benzamide



a) Methyl 6-benzothi azol -2-yl -2, 2-di phenyl -
1, 3-benzodi oxol e- 4-carboxylate Q .N \=/ Methyl 6-brono

wo 2@58582ephenyl - |, 3- benzodi oxol e- 4- car boxyl at eP¢BOP200%)014186
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1.459 mmol, 1 eq.), Pd(PPh 3)4 % 5 nmg, 0.073 mol,
0.05 eq.), bis(pinacol ato)di bordh (480 ng, 1.9 mol,
1.3 g6 ) and KOAc (216 ng, 2.2 nmmol, 1.5 eq.), then
Pd( HPhY3)4 (85 g, 0.073 mmol. 0.05 eq.),

2- bronp-1, 3-benzot hi azole (375 ng, 1.75 mmol, 1.2 eq.)
B (1 g, 7.3 mol, 5 eq.) were used according
to yield the t|tIe product as a colorl ess

d: 274 mg (41%. Mp.: 184-185C. IR (KBr):
3085y Jo50m; 17 18%; 1635w, 1502w, 14465; 1368m

1297m 1163m 10475; 1015s; 945m 921m
874m 796 'g% 59s; 723w, 701s; 640m 1H NMR (300
Mz, CDCl &4 00 (s. 3 H. OCH 3) : 7.38- 7.51 (m

JenZot ni azol e, Harom Ketal ) ; 7. 62-7. 64 (m
4 H, Harom, Ketaj) 7.86 (d,J =1.7, 1 H, Haronp

o)t Byt heeSefordallar o) SR DU 15800 e
( ﬂrodthas]a yellowishspli?101n Cat ) . 13C NWR (75 MHz, CDC
: 52.4; 110. 6; 112 8; 119.3; 121.5; 122.9; 123 2;

1%%1% 33126 6}%)1 gnay,t 1%84:11@ I%glgBé 33]472%3 q]@iﬁ, %ﬁ}Sm, 1544w; 1436m;

C ab @3y 1f2025, CPBrh; BOMvBUBuA T30k 240 )IH-Nms(snDMHzf @,SO): 4.01

Aty PR iR e A1 RO a8 Tt f = a0 b

223’0 plﬁerqw]:ai@quzqﬂk(i:(amlfr% y.b6 (m, 2 H, H-C(5"), H-C(6’ )),593 (d,J=

oF Do ERCHENT A o =38, ST M asmmadit i b= 0L Fh Blgnrens 765,

( 249 ﬂmo 10H4EIJIOI£TH}?} 8.00 (A5 SBDHHLHQ;L, L EREE00 (] =2.B3 H, Hurom,

wgatk oy bl B Pact o0 IEE 9 D ki) & Fasdof e

2)6@@55 1 fi/88012)% G888 (bslﬁ%MH)lkP@NMM%MHz (CD3),S0):
1360/\/ 12563 1237s; 1211s: 1047s: '1048m 1015m, 999

038\ 73%8 %5 $68rR7- 7 dbE D&l 165 AP loleds 134ANKR 3 ; 126.6;
MiiZ9.4,GD915; 334.4; 44895 147.0; 149.0; 149.1; 152.6; 153.3; 153.5; 167.0; 168.7. HR-MS

(MALDI): calcd. for Cy6H,3N;06SNa ([M+Na]™): 584.1328, found 584.1330.

Example 12

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-pyridin-4-yl-2,3-dihydroxy-benzamide
a) Methyl 2,2-diphenyl-6-pyridin-4-yl-1,3-benzodioxole-4-carboxylate

o )
70
N. .~
Methyl 6-bromo-2,2-diphenyl-1,3-benzodioxole-4-carboxylate (400 mg, 0.973 mmol, 1
eq.), PA(PPhs)4 (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

_0._0



7.44 (m 7 H, Harom benzothi azole> H 10m Ketal )|
7.46-7.53 (m 1 H, Harom benzot hi azoie); 7.53-7.67

W@ 20054582028 H aronpKetai ) ; 7.88 (d, J = 1.8, RCHEP20bit/014186
3101n Cat ) ; 7.89 (d, } =8.7,00L H, H 0111,
benzot hi azoie); 8.15 (d, J =8.7, 1 H, H atonp

&@t(@?ﬁ%m%éﬁ R/&él) fw(%bédlsﬁg}’%?c%rdl%g E!) G{?t@ Qf@;_cil% title product as

Dldlessdidl; 123.7; 125.2; 126.3; 126.4; 127.5;
128.3; 129.5; 134.6; 138.9; 149.3; 150.9; 153.6;

lﬁﬁ%‘gﬁ 64]z§l§ (@E@"&gﬁé ! ouﬁg)IR(‘g rg@036#f29§¥‘3"1'71§4\'%3%w, 15941m;

LB 635 180 23307k 22911t 1960 12 B BO 105 103Gl 0181 947w,
5 ‘%fzgﬁfé’ééu? 83‘%"35@1 Zééé%sﬁv F@Jn?, 32 § 3\71(4@ @b Hz, CDCL): 3.98

ahydro-furo

CK]9>[3 H3(P@H3)Gc7l 314y T F 1% b, Ziaem)cht})r%%ﬂ -d€2 (2, éﬂ‘bﬁ&mydKetﬁ)rB 48 (dd, ]
t | g2~yl ~I 4- | d
FLE3 D0 W OSBRGSO R  en
n&ml; 8.61 (&1, .47, 108, BBy seiagle |0 NVER: (155 Hpg CDELd052.6; 110.9;

o3 110 2 5sl 12259688, RGN Bd 5210, Gab §u1r4g%4 149.7; 149.8

erhy
10 3164-dHH- MSB(]I\dALBi(bl:aldd 3fd>1}C79Hzob@4l(¥l\/Iﬁl-Hn) A&0.039%0 forpd 410.1383.
0.3 mol, 0.8 eq.) and Et3N (0.1 nL, 0.68 mmol) were

PR R B e Ao R MO,

2982w, 16353 1596n 1533m 1463m 1436s; 1373w,

1259M0~ 29085 4155w, 1081m 1048m 1011m 867w, 759w,

: MR (300 MHz, DO 3): 1.38 (s, 3 H,

CHS.e (s, 3H, CH3.end0 ) ; 4.07 (m 2 H,
: ): 4.72(m 1 H, HOA4)): 495 (dd:-

5. 3, ,H,H-C(3))1544(dd J =63 2.3 1

HC(2)): 585 (m 2 H, HQ5), HC6)): 6. 09
2,

d [/ =
Mty 2.2 pherg bt ol epdighoi-ubippaty blmg 0.6
AERBIKEER) arkdl EK]H”H%@Z(‘SO EhQ 134 41&:16’],, 55q() mereirehtted kbcording to GP3,
aromketal) 7.87 (s, ); 7.88 (dj= 7.8,

2
I Tl AR ;7151833%1 &{jp Jz,qgjc‘oﬁqec T et Sdctd, w2061
( §%§"7ﬁf\’/g' 16%1&3(1%)52% ®0272; 14695,1440m,5137&wmmw, 1:?35,)12135, 1182m;
840%4ks; 1@¢§;2, 9480y gzﬁ%%@@f, sngﬁ%w ﬁgw%s 5815:11 f‘{@é} GI-NMR (300
L8fia5CBZBSC): 71R%7 28 (APHI Mok 7. 520,58 (1) 28, B, Keal)3 7.67 (d, ]

: 130.5: 135, 3
12642 H ﬂa&mﬂpyndmhé 73 "&%FE’ %Iarowas)?g % @4 4 259 Harom, prrcy)- 'C-
20 1RGK (74 RHSCOMLDL 10.7;a28.90117199120.8; 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 CpsHisNO4

([M+H]"): 396.1236, found 396.1234.

V_CD'

i
?



C42H 35N 706SNa ([ MrNa] +): 788.2267, found 788.2266.
d) N-{(E)-3-[(3al?, 4 ,6i?, 6al?)-5-(6-ani no- 9H

WO awos05828/1 ) - 3, 4- PCT/EP2004/014186

10

15

20

di hydr oxyt et rah. ydr of uran- 2-yl | gépp 2-enyl }-5-benzot hi
azol - 2-yl - 2, 3-di hydr oxybenzami d starti ng fromthe

tect d t h .
PRt BRSO ELGBGRE Mot o
( GOPUR,4R,6 R, (3 R)- 6-(6-amlﬂo—ﬁﬂnpuﬂrR9<yﬂ<Bz,)z dlﬁ@ﬂﬁfl—bﬁ!ﬁa}@dro-furo 3,4-

1544 36m, 1303m 1202s; 1137m 834w,
sggm%}g’%éﬁ%ﬂ ‘wﬁ \Hz, (CD3)250): 4.01 (m
2 H HO(7'), H-C(7)) 413(t 3 =49 1H

HC4'))S 4.39 {\ ] =6.7. 4.9, 1 H HJ 3)): 4. 66
(t, 3E5 01 H HC25)): 580-509 (m 2 H,

H HC(6')); 5.93 (d, J = 5,0, HC(1')): 7.43 (

J H HarombenZoth.); 7.53 (tj =8.0, 1 H,

; ; 7.%8. (d, = 2.0, 1 H H3101ln,cat.);

88@‘,1 NH, Harom bezoth.); 8.09 (d, } =
N-wat ); 8.12 (d, J = 8.0, 1H,

21'8.27 (s, 1H, HCS)); 9.37 (t,J= 5.3,
.86 (s, 1 H HC2)); 13.19 (bs, 1H

OH). 13C-NWR (125 MHz, (CD 3)2SO): 40.1; 73.0; 73.9;

84.2; 87.7; 115.4; 115.5; 116.4; 119.1; 122.3; 122.4;

178e 3eacﬁ<2150f22 2-HZtheby l-éaggném B1 @beia@&dléxolé-ﬁlcagaoxyhc acid (160 mg,
147.0; 149.0; 149.1; 1 3.3; 153.5; 167.

18407 mmpp, V1 L MRGHCL (b we, 0. 6Q§rmmmwmshadr@mm}mmlde (61

;Tﬁ’ 8 ??’B‘rﬁ%& %géf ?%}Rﬁgﬁ%lé%%&?f—%qﬁb? 31a2ml?1583)%r f en‘ﬁ? 2,2-

( é}mq:thyiep@hyd:ruﬁlm 391—#] [1,3Bdidexol-4-yl}-9H-purin-6-amine (100 mg, 0.3 mmol,
d f n- 2- enyl

btﬂ %qgééa %;Na@y bﬁ é% m elyg%ig ? F]d? put 1 Tih éHz%:IP /3’151\& lnl according
2thGBi7phenyI 6-pyridin-4-yl-1, 3- benzod| oxol e- 4- car boxy
| at e Met hyl

RIS 2 B, B AR g s

626773 0.689mEGOY mb i 550k hz:afcs@;l ueswymmwomma 2913rg105]55,2§67w, 799m;

TR F%‘E% %‘Mﬁzg‘i‘gﬁ%’ ehtdahP ﬁ%ésrgs W%@& 61 3 H, CH o

24108 ¢mp?2 Py H-AI( Ay HnG{ 7004 70 (rael H2HECHD)); 41.96361611;’rfrﬁl6,3, 3.941 H, H-

R T o d L b G prente’ drb Al adifte s 5.98 (s 2

cHI, DI, 5080, j € 2.3, 1 H, H-C(1°)); 7.16 (t, ] = 5.7, 1 H, NHCO); 7.31 (d, ] = 1.7, 1
H, Harom, cat.); 7.36-7.42 (m, 6 H, Harom, ketat); 7.47-7.55 (m, 6 H, Harom, Ketats Harom, pyridyl)s
7.86 (s, 1 H, H-C(8)); 7.92 (d, J = 1.7, 2 H, Harom, car.); 8.18 (5, 1 H, H-C(2)); 8.61 (d, ] =
6.3, Harom, pyriap))- ~"C-NMR (75 MHz, CDCls): 25.6; 27.4; 41.1; 84.3; 84.7; 87.4; 90.5;
110.4; 114.9; 116.0; 119.7; 120.4; 121.6; 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 CyH3sN;0¢Na ([M+Na]*): 732.2547, found 732.2549.



Yield: 264 ng (67%. Mp.: 151-152C. IR (KBr): 3030w,
2954w, 1718s; 1635w, 1594m 1475s; 1439s: 1418m

WA @5/05822291m 1269s; 1225s; 1180m 1054s; 103BOT/EP2004/014186
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1018m 947w, 927w, 886w, 815m Zggm 753w, 703m 693m

641m 1H NMR (300 MHz, CDCO 3):-3.98 (5, 3 H5 OCH 3);

7. = 1 . - 7.4

ORI E (52, S GRS G- I o). dhydbpetrabydro-
i fyrads2-7llGbp2- 61 Srpyidin-4-yHBalibycromy-bnzahids (d, J=

1.7, 1 H, Haronmr cat); 8.63 (dd, J =4.7, 1.8, 1 H,

H ar@nmppyridyi). 13CGNWR (75 MHz, CDC 3): 52.6;

110[9;] 113.4; 119.4; 121.6; 122.3; 126.6; 128.6;

1209. 131.7; 139.5; 148.0; 149.4; 149.7; 149.8 164.09.
HR- (MALDI): cal cd. for C26H20NOX4 ([ MtH +)

410 9 found ¢10.1383. b )

2, 2- auplgny! - Q- pyri di n-4-yl -1, 3- benzodi oxol e- 4- car boxy

lic aci d{HCksOIVES hyl
2, 2- di pRefiyo-§- pYr'i di n-4-yl -1, 3- benzodi oxol e- 4- car boxy
1.0.61 mol, 1 eq.) and Li O+ H 20 (80 nmg,
1.84 mol, 98 %qg.) were reacted according to GP3."
Yield: 220 92% . G ayish solid. .. 266C (dec).
| IﬁPﬁKﬁalﬁngmwg %cre p?w,ec@d@%v,?lrs@iﬁsﬁlf B8, 0%4911993% afgpsé‘zg/ﬁhe desired
1603 4699 my 1373w, 1326w, 1273s; 1213s;
1%%@%“%’@@%%@% 949W\,N 921w, W906W; g32m 7§9W;
777w, 765m 701m 640w, 1H NMVR (300 MHz, (CD ﬁ%zsogq:
7 Yadd:71548g (630%)6 Mip-;, 13Bak337 kdecai tr,analpe: 305mmmgIR (RBr): 3384 br, 53 1684s;
. )1 6 A< . idYEdo »

7 25T s Ly dpmeripan s3h RS RTRNMI 0 ¥tz
P&@WMSQ):ESQMWRZ(H,&IW’)MT’%)) 411 {f §=78, 113 16-C(4)); 437 (m; 1 H,
1 - .8 11 5250 8iy). 5256« ; YH-C(67));
(SECN A7 E TR g0t 2 B HigR R COs 91 (@ ]
( M. DIN:C(@3);06h2 (Hof = C35HEL 8hG4, cge) vk (bs, D H, Qb; 8.0B6L, J=1.8, 1 H,
found 396 7C . - . - .
2 Fazops ﬁﬁﬁé%é% 47 p’"f;sf‘?’&i%’-%‘g‘)’rp-ﬁﬁ?g?inglf ST BGERY §42 (g o B2
y18179 (dc) € 5231 H, FBaRpdiy?; 823 6af 56,  61LAMNICON-9.69 (bs,i1 H, OH);

-9-yl ) - - dii n les r d RO 1>Ho. . . . .
oAt S S SR SRR Eiche s 79.9; 8.1 87.7: 1153
2,127 O pIven 9. 6; 12 185 12418542915 12935 béhZ:odi Ox A 7e3;448. 8¢ lﬁg))@y 152.6;
[ C] 5 | +
01563 Hinot- HI MR oAy OOR i s Bt iR gl sl RS, found

)

0.558760mmol , 1.3 eq.),
9-{(3ai ?, 4R, 6i ?,6a")-6-[()-3-am noprop-1-enyl]-2, 2-

Example 13 ‘
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-(4-methyl-benzyl)-2,3-dihydroxy-
benzamide
a) Methyl 2,2-diphenyl-6-(4-methyl-benzyl)-1,3-benzodioxole-4-carboxylate

o S
e

_O0_0

»
J



di met hyl - per hydrofuro[ 3,4-d][I, 3] di - oxol -4-yl }-9H puri
n-6-ame (100 ng, 0.3 mmol, 0.74 eq.) and Et3N (0.1

wWorgos0588 rmol ) was carried out in CH2C 2 / DMFCTIVER2004/014186
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20
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according to GPZ Yield: 95 ny (g;% Yel | owi sh foam
IR (neat, dropcast from CH2Q 2)7" 3321frr, w 2963m

S 80 B A5 AN g

OBQ), PAYPPH) 337 (s, 04pimmahi30.é €Q)); bis(pamacglsto)@ibbron (160 mg, 0.632

Thiiady £8%a) An8F D (72 oty 03 Piehgh 1,565, hep Bri(FeHd (5 kmg, 0,049

( oolpdl, 6:1 6q. 3, 1—Brc8nombthy]l-l4®@@hgl)ben5en86l17rmng,20 63 mishal( B3 q.) and

:[(é@ %3;36 nig, %643 rshj)? 5§q9 W%%ea%ﬁ@%&gd}ﬁg 1@?%6 ti‘ﬁeld ths‘utle
1p1fdd,ucﬂ-hsaardoinrﬁa$ very sbowly 8fidifyis2 olm 6 H , H ar 0
m Ketal ) | 7A 7. 55 (m 6 H, HaromKetaI

T R L

61ﬁ1m—|amxma@ymmyrs) 101986940vR 91 §18; 89P1; 7&2!3@17631)‘1, 691;642m. *H-

S0z, Cpsg 237 5,5 . Sl 36 (4 AR 511 5393 (6 31, OCH: ) 6.83
1?«:@ &1 &aQ{ZHarJ,@Qatm 0634, ]&SESBHSHMJ%:I% 7ek); 710549 = 8.6, 1 H, Harom, p-

147, 14 150 ;

(M‘\lﬁl%" LAY 1?’0%&@@?{%% o’ %,gﬁ%o'\@n,u{
fP}Jn,Q 1325}@41@17%&( EPCRY{ 13RI 4152.§172.2; 113.1; 117.9; 122.3;
Cg,g 312 gd;%ﬁz,rrggl T RY 1528 4h; Ps7sah. ledss 148.5; 165.2. HR-MS

Z(NﬂAlL@I?Qal%defob]ggfﬁwmd @R V) 459, B5 7 foyidd @94 bEsnzam
de NH, GP8, starting fromthe protected precursor (35

0. 049 ) af esi red S a.

VBl PatERergp G meahal bt Ipbradiorolrd Satbysili sfid

(dec). t , : 10.6 mn. IR (KBr): 3384 br s; 1684s;
1431m 1321m 1202s; 1134m 832w, 723w.

, (CDs) 2SO): 4.02 (m 2 H HCT7),
11 (t, J = 4.8, 1HB5HC(4')); 4.37 (m 1H,

7 (t, J =5.1, 1H HC2')); 5.82-5.94
5), HC6')); 5.91 (d, } = 5.1,
: 7.52 (d,J= 1.8, 1H, H8101n,Q; 7. 85 (6s, 1H,
8.01 (dj= 1.8, 1H, HaromCat.); 8.08 (dj= 5.2, 1

H, 'H1101n, ytidg: 8.17 (5, 1H, HC(S)): 8.42 (5, 1H,
H-Mce(t}%))rl)z’,Z-diphenyl-6—(-'-l—rnethyl—benzyl)-1,3-benzodio;xole-él—carboxylate (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;
2571w; 1685m; 1638w; 1604w; 1479115 1464m; 1304m; 1252m; 1209s; 1050m1; 1027m;
947w; 921w; 828w; 784m; 750w; 797m; 641w. 'H-NMR (300 MHz, CDCls): 2.32 (s, 3 H,
CH;); 3.86 (s, 2H, CH,); 6.88 (d, J = 1.2, 1 H, Hyrom, car.); 7.07 (d, J = 8.4, 2 H, Harom, p-1oL.);
7.11(d, J = 8.4, 1 H, Harom, p-Tol.); 7.34-7.40 (m, 7 H, Haom, cat.> Harom, Ketal); 7.58-7.62 (m, 4
H, Harom, Ketal) - BC-NMR (75 MHz, CDCls): 21.0; 41.1; 111.3; 113.9; 118.4; 122.7; 126.4;
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 CpgH,,04Na ([M+Na]*): 445.1416, found 445.1415.



8.79 (/ =5.2, 1H Harom Pyridyi); 9.23 (tj= 5.5, 1H
H NHCO; 9.69 (6s, 1H, OH); 13.35 (6s, 1H OH)

wQa 3@sp2€ 125 MHz, (CD3) 2S0): 40 1, 72.9; 73.9PCBRPHD4/014186

10

15

20

87.7, 115.2; 117.0; 117.2; 119. 121.8; 124.8; 129.1;
129. 6 140 7 144 9 147 3 149° %ﬁ 150. 3; 152.

R G R TR Tt

F’F(Bﬁaﬂﬁlém&mfé\'ké-éﬁlﬁio-%[- Lﬁéh—i?ﬁrﬁ -BRB@dthyl-tetrahydro-furo[3,4-
) - -& - am no- 9H p urlngﬁ

it A hpEisEER 32n9?]prop 2-enyl } - 5- (4- net hyl -
benzyl) 2, 3-di hydr oxybenzani de a) Met hyl
pheny| - 6- (4 nethyl benzyl) -

6-bronn-2,2-diphenyi-|,3-benzodioxole-4-carboxylate

.486 mml, 1 eq.) >Pd(PPh 3)4 (57 ng, 0.049

;n) bIS( {,nacol at o) di boron (160 ngy, 0.632
% (72 ng, 0.73 mml, 1.5 eq.),

5 ﬁ 0.049 mol, 0.1 eq.),
1ﬁ;;-thy 4- P&benzene (117 ny, 0.63 mmol, 1.3
eq.) and K2 6 ng, 2.43 mml, 5 eq.) were reacted
according to o yield the t|tIe product as a
colorless very s ow y solidifying 0|I Yield: 197 ny
80%), . eat) 3030v; 2950w; . 1722s; 1636w; 1603w,

4 mabylybenggls i§~b@2@(@§xolié4%bowbggﬁd (ebgwe, 0.39

%
da%%g? Z%WEDQQF‘ 11U ool elha s Ny g M o7 me
(49 Bihol(Ched), 9-B38B4RBR,64RF-61[(8)-3Lnkinopidpr Denyl]-at )
8d1§1etl§yq]?_erﬁyc}qo§118w] f dﬁl,%gka 0}5011245}71(} yﬁ BllfmlS %Imr%d(HOé mg, 0.3 mmol,

Haypeg T add BtsN10 35nﬂ (368 Mol Bwéde read@®lQiteoriiiga GE7.
7.57-7.60 (m 4 H, Harom Ketai)- 13C-NVR (75 Mz,

i uf oy i T S s o

18868;159891 B9l 4674; 144086 D37416 53 Bw; HESAE 00AL DEGw; 1082:m; 1049m;
R0 8680 776! Bobint B MERRIR oo MERTCHREF: 1 308, Ol o)
1 & Qd pbrimm 9%22”5 BV @quyowelms,benmw QxR)e0%- @8 2 H, H-

G de e RSN A A 5= 6 BB G338 (dd.
roeuybat £r( 308 (21'D; 593 69, 2 H, H-C(5"), H-C(6")); 6.09 (4, ] = 2.4, 1 H, H-C(1));
6.40 (bs, 2 H, NH,); 6.83 (d, ] = 1.8, 1 H, Harom, cat); 7.07 (5, 4 H, Harom, p-toty); 7.14 (1, J =
5.7, 1 H, NHCO); 7.33-7.38 (111, 6 H, Harom, ketal); 7.45-7.49 (111, 5 H, Hazom, Ketaly Flarom, Cat.)3
7.91 (s, 1 H, H-C(8)); 8.16 (s, 1 H, H-C(2)). ®C-NMR (75 MHz, CDCl5): 21.1; 25.4; 27.2;
40.7; 41.3; 84.2; 84.4; 87.15 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): calcd. for C4sHgNOsNa ([M+Na]*): 759.2907,
found 759.2909. Anal. calcd. for C43H4NgOs: C 70.09, H 5.47, N 11.41, found C 69.89, H
5.60, N 11.33.



mmol, 1 eq.) and LiOH -H20 (87 ng, 2.06 nol, 3 eq.)
were reacted according to GP3. Yield: 287 ng (99%.

w@06/05223% solid. M.: 211-213C. IR (KBr): 343BKT/ER2004/014186
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2904w, 2571w, 1685m 1638w, 1604w, 1479m 1464m
1304m 1252m 1209s; 1050m 1027/m 947w, 921w, 828w,

7 , ] . 2.32
N Mol R (USRS %) 1)
Hhhmdm@ﬁebrahydi‘oﬁﬂalt-d:ylbr@p-ﬂ engI}3-(4-matloyibemzyTio2, 3)dihydroxy-
4. 11 8.4, 1 H, Haronpp.Toi.); 7.34-7.40 (m
'Pﬁﬁ Oln Cat >H Oln, Ketai); 7.58-7.62 (m 4 HH
aron1 ketal) - 13CG-NWR (75 MHz, CDO 3): 21.0; 41.1

3; 113.9; 118.4; 122.7; 126. 4; 128.3; 128.7;
135.2; 135.9; 137.4; 139.6; 147.3; 148.6;
HR- VB (MALDI ) : calcd. for C28H 2204Na ([ M#Na
) found 445. 1415. c)
2, 5any hrnyl 6- (4Nteet hyl - benzyl ) - benzo[ |, 3] di oxol e-4-c
arbox§ﬁ“§

aci d >N (SaR 4R, 6R>6aR) - 6-
(6-am no-s pl% ‘gz yl)-2,2-di methyl -tetrahydro-furo[3
ya4- 1)1, 83 )col 4-yl] - prop2eny|} am de NH2

2,2-dipheny%HQﬁ(4 met hyl - benzyl ) -1, 3- benzodi oxol e- 4-ca

rboxylic acid (165 ng, 0.39 mol, 1 eq.), EDC -Hd

g(%%é F%‘%fubgofzgt%&;thgfa)rlo’telc%‘eﬁl5 pergajrgm (%{rr@,/ g19% im& sHOLdth 4% desired
PprblBerhs d¢olotleGablid.6- [ (E) - 3- ani nopr op-1-enyl]-2, 2-

di met hyl per hydrofuro[ 3, 4-<fI[1,

Qe G o E B 148 guagfg%f;%@%jyfés,qﬁom o Q5 153405

arsa8well 48gw DA3ERE 1324ing| 189018712053y 113889104 8| G2 WwelFwh 8%Gw; 725w.

1R gt rien ) A, s H g 374 [ 2D )i 403 (.2

13 5AsG( 71)291763”})15@\2/(13 L Je82001 HOK 04’ ) 102010, 368yE-TBOW 4.73 (¢, ] =

Lo ettt R S0% e el s st 32 AS it s 676 a7

%|231 PH (H o)n Cat?,v B4 S4H2Ham ld); MMLI#M 0%, (H!}om?eatb’s 8.17 (s, 1

(Hngc@ )4 8 %.(6, 1% Hré (21 5(:3N rﬂ (% Mgiz(gg%mﬁ?w 4}, 6441 95 75.3;
17(?“%, 86?L . % 1)1)5 5; PraB3 16076; Bolg; 12% %6 1%13(%: %ﬁ%?])% H1997; 139.7;

1% 047. 347 6814315 m% zﬂ?s?mm 3. l}-M& (W> ciled fof

RGN S e 0 N i 5 1

H alOln, Ketai >H arom, Cat.);
Example 14

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-dimethylcarbamoyl-2,3-dihydroxy-

benzamide

a) 6-Dimethylcarbamoyl-2,2-diphenyl-1,3-benzodioxole-4-carboxylic acid

HO._.O
o
o
» g
PAAR®
6-Bromo-2,2-diphenyl-1,3-benzodioxole-4-carboxylic acid (200 mg, 0.486 mmol), LiH

(10 mg, 0.97 mmol, 2 eq.) and dimethylcarbamoylchloride (0.18 mL, 1.94 mmol, 4 eq.)
as the electrophile were reacted according to GP4, Method B. The crude product was



7.91 (s, 1 H, HC8)); 816 (s, 1 H, HC2).
13C-NVR (75 MHz, CDCl 3) : 21.1; 25.4; 27.2; 40.7;

W@ 2003/05848 2; 84.4; 87.1; 90.4; 112.5; 114.7; 12d1/8P2004/014186
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118.2; 119.9; 122.1; 126.3; 1273/; 128.3; 128.6;
129.1; 129.5; 131.0; 135.7; 136.0; 137.5; 138.9;

];ft,ﬁt%p)%%g s dtpud %&ﬁaﬂl& S St Rot 67, give the

GMM@bunﬁ@snddEﬂ9$ng© Anal , calcd. for C43H
40N6OC6: C 70.09, H 5.47, N 11. 41 found C 69.89, H

?{" 8‘% %@“ﬁéjﬁgf’@g%gﬁ'bw fg’@‘t’ R (I{ﬁrgaézﬁw% ,2935ws 171853 1635m; 16075

MBI 1yt TR 107 2w m4;,4,]1923g, 9491m; 8811m; 788m; 765m; T01s; 643m.

Ry 7 ]
OY—_I?_W@%O S ar‘tl ng%fgrg(ﬁ](bt75 ar éHS)e’g Zgégp]mégar ggip g@rﬁg§>’737
nty41 0w 1@, Himoh, ke B 7561 (del= ﬂh"el Hato,dbaeppy B2RI62 89> 4 H, Harom, Ketal)-

ng%}ggﬁss(%sg\gfgzd%D&g'ﬁ fg]g(go g 129(7)10’94 Jlod 132 71§2<¥4 M08.4; 129.4;

mmmmsm&s 148B8% 1168 5 30740, P@WMQDBQ cajlqckmcziﬁzbsm
7 NVR (500 MHz, CD3CD): 2. 25
mﬁﬁgg‘i’é&g%m%@%%ﬁ 2H, v benzyi N ) 05 (m

2HH- ,H-C(7));422(t,J—5
Hb )& ﬂ)n)ﬂ):ﬂwlhaﬂﬁnidﬂl -2HjipkiiG denyol14] digxqle-4- @rbowhg acid {3-

(Hti?a“ﬁ %‘31‘) W&@O@P iS4, f)ad@%-_g%h;ﬁdrg%u_g o[3,4-

7d10%,3( doxcl-441) pBdP 2rnpl} Boidy ; 7. 14 (dj= 2.1, 1 H,
H8101n,cat); 8.17 (s, 1 H HC(8)); 8.39 (s, 1 H,
H-C(2)). 13C-NMWR (75 Mz 5CD3CD): 21.1; 41.6; 41.9;
75. 3, N(307; 86.2; 90.7; 116.5; 118.8; 120.6; 120.8;
30.1; 130.2; 131.2; 133.6; 136.7; 139.7;

.3, 147.6; 148.5; 150.2; 153.4; 171.3. HR M5
al cd. foMrC27H28N6OBNa ([ MkNa] +): 555. 1968,
5N1957. | e 14 Preparation
) -35p( JaRME?, 6R, 6al ?) - 5- ( 6- ami no- 9H

di h7dr ox7t et fah®dr of ur an- 2- 71 ] pr op- 2- en71 } - 5-di net h7l ¢
ar bano7! - 2, 3- th?drox? benzam de

6-Dimethylcarbamol-2,2-diphenyl-1,3-benzodioxole-4-carboxylic acid (120 mg, 0.31
mmol, 1 eq.), EDC-HCI (90 mg, 0.46 mmol, 1.5 eq.), N-hydroxy-succinimide (46 mg, 0.4
mmol, 1.3 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 (93 mg, 0.28 mmol,
0.9 eq.) and EtsN (0.1 mL, 0.68 mmol) were reacted according to GP7.

Yield: 160 mg (81%). Colorless foam. IR (KBr): 3425m; 3193w; 2932w; 1639s; 1528m;
1471m; 1449m; 1396w; 1329w; 1263m; 1208s; 1157w; 1082m; 10485 1018115 867w; 781w;
700#m; 643w. "H-NMR (300 MHz, CDCls): 1.38 (s, 3 H, CHs.ex0); 1.61 (5, 3 H, CHs-endo)s
3.02 (bs, 3 H, N(CHs),); 3.07 (bs, 3H, N(CHa),); 4.05 (1, 2 H, H-C(7’), H-C(77)); 4.74
(dd, J=7.2,3.3, 1 H,H-C(4)); 4.91 (dd; ] = 6.5, 3.3, 1 H, H-C(3")); 5.43 (dd, ] = 6.5, 2.0,
1 H, H-C(2")); 5.79 (m, 2 H, H-C(5"), H-C(6")); 6.08 (d, ] = 2.0, 1 H, H-C(1")); 6.18 (bs, 2
H, NH,); 7.08 (£, J = 5.7, 1 H, NHCO); 7.16 (d, ] = 1.8, 1 H, Harom, cat.); 7.35-7.42 (m, 6 H,
Hacom, ketal); 7-46-7.51 (112, 4 H, Harom, keta)); 7-69 (d J = 1.8, 1 H, Harom, cat.); 7-82 (s, 1 H,
H-C(8)); 8.17 (s, 1 H, H-C(2)). >C-NMR (75 MHz, CDCls): 25.3; 27.0; 35.5; 39.8; 40.6;
84.4; 84.6; 87.5;°90.7; 111.2; 114.5; 114.6; 119.3; 120.1; 122.2; 126.4; 128.0; 128.5; 129.8;
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6- Brono- 2, 2-di phen7l -1, 3- benzodi (gxol e- 4- car boxyl i c
acid (200 ng, 0.486 rmol) LIH% 0 ng, 0.97 nmol,

s e PR L nate st i Bl A adela v
a@EALDINEled f6G:NRNIOG ([BI+HING: 7040883 Mo anidi£04.2834.
waspurified using flash chromatography (silica gel,

TSRS B Al S 8y o

200 far2281[@cop-LRofHES- dim il dvbam 8RS - diliBexy-Baizamide
1607s; 14483; 1415m 1247s; 1207s; 1075w, 1041s;
1023s; 949m 881m 788m 765m 701s; 643m 1H NVR (300
M—ZN @ 3) : 3.06 (bs, 6 H, CH3) ; 7.20 (d, / =
Harom, cat.); 7.37- 7.41 (m 6 H, Harom
7.56 (d, J =1.5 1 H, Harom cat.):

2 (m 4 hnalH arom ,ketai ) . 13CGNWR (75 MHz,
CDCl 08)N,.35. & 0; 111.2; 112.4; 119.3; 122.7;

126. 4; 1@54a< 9.4; 129.5; 139.1; 148.8; 149.8;
168.5; 1704~ HRMES (MALDI): cal cd. for C23H20N O4

([MH +) & 0.1341, found 390.1340. b )

6- Di net hyl é’ﬁr%m)yl 2, 2-di phen7! - be

pzo[ |, 3] di oxol e-4-carbox7lic acid {3

GB&Js?artiﬁg B! haipryteged ereamsnbwrmg)m%&myb)aﬁgr@ddh@ fesired

th 3,4- d
Flim?]u cﬁhﬁ ﬁ"ilg{gfo 2- eny%} am de 6-

Di et hyI car banol - 2, 2- di phen 3- benzodi oxol e- 4-car bo
xVield: 54 oigl 8642 Otrpigiye: - mlmi%KKBn) $5)br, sEb”@DH@O%@bS% 1509w

14‘7%%%&3%&32%@&2‘3%2&@2 §k197[94( 0&819837(2%85% 8014 725w,

-am nopro

1}&-}@1@1 (Fo@ Mz, DDy 2196 (bry 6 Fo N(EE]: B, ,@«%ﬁ (s, 2311 H-C(7°), H-C(77));
105 A PR . (oGP - 48 Bro
aeczsy)@ls 89 (#1, » HEPF-C(¥), d{d:lg’%)se 96(d, I(:sweH -Q0f w4856, /= 2.0, 1 H,
1B S h3aeh Tedbom Caroont® § Soae X () 1 H, H-C2))
10&2NMI1@1‘E%VMH%0@§WD$@Z\M 3§ 8140, 1; 7T8ONTA.B48318; 8954 NR; 116.7; 116.8;
§ 3193 1|2|6 0; 58.% 1@%;@0542 4 1’6‘é2>(16§ 1 get&,@CHsﬁ‘gcﬁﬂ)s 56310 q%lé?HR-MS

1 d4; fund)500.H89%. 7"
g@ﬁu (@ébd CM@TO%%HZ%&?YQW(H@ )ELSbcb( i 5) %;(u 4?591 (%zfj; )J) .

6.5 3.3, 1 H, HC3)); 543 (dd, J = 6.5, 2.0,
Example 15

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-((E)-2-dimethylcarbamoyl-vinyl)-2,3-
dihydroxy-benzamide

a) Methyl 6-((E)-2-dimethylcarbamoyl-vinyl)-2,2-diphenyl-1,3-benzodioxole-4-
carboxylate

NS
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1 H, Hg

2")
(d, J = 2.0,

): 5. , 5), HC6')); 6.08

1 H, H-C(I'))' 6. bs, 2 H, NH2) ;

7 7. d, J = 1. 8PCIEPR04/614186
arom, Cat.); 7.35-7.42 (m "6 H HaromKetal) ;
7.46-7.51 (m 4 H, H arOmKetaPy 769(d J=1.8, 1

':I_ : %%;0% ﬁtﬁﬂé? r%%n( - alieﬁa‘ylgl;%e %«%hgxol 4 %Sbcgélaée (130 mg,

39.38;m14161)6N,M1ﬁ¢ﬂ1814c16da1ﬁae B47 186,047 rhibl, 2L, 5 ddl % PSOPh)s; (980 mg,

13 dpa 14203 Jtb: (48R3t 0 128, Narg b mged 38 mmol, 1.2

1%4.) 6nd PBAOAE), {BPmE; 0.0 furdol, (-RedVBir( MADidimetbalacetamiderwas stirred

R PV A N i 0 2B P 3 b lnthbic nd
I2I’H2@ Th oﬁgzaﬁrcdh):‘ey @bg@ig)iﬂ&tlﬁw‘ftb )hﬁhémﬁﬂmmfitﬁi NaCl solutcljon, drled over
(0] en | car pa -4,
e M B R amed it e S ARt st bbbt e tor
( %Hrdﬁgatogaﬂﬁﬁ s[HEQ gél R&d‘aﬁé/@@A& B@ 49@82) rt%gleﬁﬁﬁg H@Jlrea%oﬁlpound asa
colorless solid ng (8 apai y 7.3
micplorless, f(lm)soh@é@&mcougoﬂﬂooS 16053 1548w, 1509w
1478w, Ulew 1326w, 1296nm 1253w, 1202s: 1137m 1048w,
9;@&& &%ﬁg\’ 44§/ﬂlm gi’l?rév\s 0554 2OFRuA ?ﬂﬁs,M‘dst, %@P)msﬁmgﬁus, 1396m;
S 95 (m 2 7' 7
411Q0r(11125ﬁ5, 20Bs O4Qmp-|10 - Z@)W,)779w, 69211(,164 w. H %\@R( (g MHz,

I—l-(ﬁﬁf@)(é 1)1‘&135 9&@\1()(%}137% X ((slsllﬁ o), 87’)52(&]5* ??6 A, GO)CH);

( dj'z‘.@ (z D: 138, I'II_L mroﬁ Catda’it 3@ 7 47 (@96 wHaz}am Ketai_’): 1/} 55ﬂ7|—61 (m, 6 H Harom

5103 ALk G gl gDl £ e oo i

731@1 P4.121284; 138.68 92986; 129.3; 139.61 161.5;,149261489,.5; 189.93166.7. HR-MS

1 ;7 A28, 7: 1

ot ot v et ol B,

C22H26N7O7 ([ MtH] +): 500. 1894, found 500. 1894.
BPG(E)—l@iﬂeﬂﬂ&fa@lﬁdrﬁ@ylaﬁnyl)d,}diphenyl—1,3-benzodioxole—4—carboxylic acid

NI -{(E) 3-[(3aR 4R 6R, 6aR) - 5- (6-am no- 9H

rurin-9qyl )- 3, 4- dnydroxytetrahydrofi an-2-yl]

) - 2- di met hyl car banoyl - vi nyl ) - 2, 3-

di hydr oxy<hefigpsade a) Methyl 6-((E)-2-dir

ae/tm Iga i nyl)-2,2-di phenyl -1, 3-benzodi oxol e-4

Methyl 6-((E)-2-dimethylcarbamoyl-vinyl)-2,2-diphenyl-1,3-benzodioxole-4-
carboxylate (170 mg, 0.4 mmol, 1 eq.) and LiOH-H2O (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; 1653m; 1596m;
1467m; 1445m; 1404w; 1249s; 1212m; 1176mm; 1050m; 1027w; 975w; 843w 784w; 697w;
641w. 'H-NMR (300 MHz, CDCl5): 3.07 (s, 3 H, N(CHs),); 3.16 (5, 3 H, N(CHs),); 6.75
(d, J = 15.3, 1H, C(O)CH); 7.24 (d, J = 1.5, 1 H, Harom, cat.); 7-35-7.40 (m, 6-H, Harom, Ketal);
7.59-7.62 (11, 5 H, Harom, ketat, A-CH); 7.67 (d, J = 1.5, 1 H, Harom, car)- ~"C-NMR (75
MHz, CDCls): 36.1; 37.5; 110.65 112.3; 116.4; 119.2; 124.6; 126.3; 128.4; 129.4; 129.5;
139.2; 141.5; 149.1; 149.8; 166.8; 167.8. HR-MS (MALDI): caled. for CzsH;2NOs
(IM+H]™): 416.1498, found 416.1498.



car boxyl at eA sol uti on of nethyl
6- br ono- 2, 2~di phenyH, 3- benzodi oxol e- 4- car boxyl ate (130

worgos058228 ol ), N, N-di met hyl acryl am de (47 ngPCOEB2004/014186
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mmol, 1.5 eq.), P(OPh) 3 (980 r%, 3.16 nmmol, 10 eq.),
Bu4NBr (20 ng, 0.06 mmol, 0.2 €q.), Na2CO3 (40 ny,

S AR LSy b BT

140D3- [(84R,4R,6R,6a RMNGE (eérammom}ﬁqyutm-sr-yl) 2 Z-klnncrthxltuetrehmg-

vﬁ%‘. %mgg ‘gﬁ’ i‘%ﬁ O@g_ ag?_ H.O. The organic |ayer
TP PRt 88" Naa sol ution, dried
over MySO and evaporated in vacuo. The crude product
was ;gur' fied using flash chromat ography (silica gel,
hexangf Et OAc 5:1 - " 3:2) to yield the desired
conpo as a colorless, slowy solidifying viscous
[ iRl d: 60 ng (44% . IR (KBr): 3059w, 2927w
52s; 1607m 1481m 1447s; 1396m 1300m
s; 1046rH;“21017m 970w, 779w, 699m 641w

N 3): 3.11 (bs, 6 H, N(CH 3)2);
N26. 75 (dj = 15.6, IH C(OCH);

: i1 H, Haoxcat)736741(m6H
. Harom Ket af}: £'55-7. 61 (m 6 H HalOn , Ketai, Ha Qm
Ca Ar-CH). 13CKNMR (75 MHz, CDO 3): 36.2; 37.7: 52.5:
110.5; 113.0; 116.8; 119.1; 124.1; 126.6; 128.6;

1%2(15 #ﬁ“ﬁ%‘yk%ﬁ%aqyl 31412 )5262 gifp% g&ﬂ%%ﬁz&i%legﬁl carb]oxyhc acid

?590 2. Aol flwd;g)dmm{@n@s .mg 0)336mfnol, 1.5 eq.), N-hydroxy-
(E)-2-Di net hyl ca

|
| sbcimidsdooms 628 mmdbagiy s Lo SrHGARTES {(B)-3-aminoprop-1-
- 2 mg,
15%}71%%%;%{5{8% }@"i‘@lgl‘éﬂro'[% J;L(Qili] [a]%se 14i %};%L@VEWH urin-6- am;r(;e (72 mg
ot 23 el LeQiend B3 @0 iy, 0.6 manaiviyeee 1! gec{iehag to GP7.
reacted according to GP3. Yield: 126 ng (779 . M.:
228:1&’—%% n%(;xob/ﬁ é&%ﬂ)ess FOAR TR (KBRBu24/A;7DB%iv; IEBSIH98s; 1528m;

1404 1249 12 76
1@mm L0t 57reid30u 0 Ty O Bt T Ragews 867w 776w
H N( mﬂ{§3(ﬁ} MFIZ QDC%)'H‘ SNSC-HI_EI}IS%XO% 11@ ((S)S-)" H)?’CH?: endo):

3558 S WACEOR: 5 443 3 Hs NACHD et G 1 HE G FECT7)s 469 (m

K‘jtﬂa B %Z )g%ﬁ% (Eélj@% 6%{}" HBIQUON 46 @4 i, TA6TH, H-C(2));
570(bs,2H NHZ),584(m,2H H- C(5),H C(6)); 08 (d,J=2.1,1H,H-C(1")); 6.82
(d, ] = 15.5, 1 H, C(O)CH); 7.07 (t, ] = 6.0, 1 H, NHCO); 7.17 (d, ] = 1.7, 1 H, Harom, cat.)3
7.35-7.42 (m, 6 H, Harom, Ketat); 7-47-7.52 (m, 4 H, Harom, Ketal); 7.60 (d, J=15.5, 1 H, Ar-
CH); 7.80 (d, J = 1.7, 1 H, Harom, car); 7-84 (5, 1 H, H-C(8)); 8.19 (s, 1 H, H-C(2)). Be-
NMR (75 MHz, CDCly): 25.4; 27.1; 35.9; 37.4; 40.7; 84.1; 84.5; 87.2; 90.3; 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; 162.9; 166.5. HR-MS (MALDI): calcd. for
CaoHaoN;O7 (IM+H]™): 730.2989, found 730.2993.




MHz, CDO 3): 36.1; 37.5; 110.6; 112.3; 116.4; 119. 2,
124.6; 126.3; 128.4; 129.4; 129.5; 139.2; 141.5;

wQa4®505821819. 8; 166.8; 167.8. HR-MS (MALDI): caPCOEP1004/014186
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C25H22NC6 ([ M+H @ 416. 1498, found 416. 1498.c)
6- ((E) - 2- Di et hyl car bamoyl - vi ny1") - 2, 2- di phenyl - benzo[ |

{cg]lﬁ ggﬁf Ll(ﬁ aﬁ %hwa‘d‘l @‘_:A(rg.mg 9nI]I _@;ﬁ-g&ﬁ,&&hydroxytetrahydro-

i ﬁurﬁr;llﬂ]—p?oﬂ-%hm;rk}tﬂqME}—Eeilmaﬂlykdrkdlmyd-vﬁr&lﬂz,ﬂid'f[mdrE*y—benzamide
d| oxol -4-yl]-prop-2-enyl }-am de

6-((E) - 2- D met hyl car banmoyl - vi nyl) - 2, 2- di phenyl -1, 3- ben
xol e-4-carboxylic acid (90 ng, 0.22 nmmol, 1 eq.),

EDCHA (63 ng, 0.33 mmol, 1.5 eq.),
N- hydr oxysucci nimde (33 ng, 0.28 mmol, 1.3 eq.),
9-{ R4 JR6i7 6a )-6-[()- 3amnopror l enyl ] -

thyI er Wydr o-rar o[ 3, 4- "]

[I 3]"25'? on N} 9H purin-6-anine (72 ng, 0.22 mol,
1eq) & éOlm_ 0.68 mmol ) were reacted
accor di ng Yield: 63 ng (40% . Col orless foam
IR (KBr): m 2931w 1653s; 1598s; 1528m 1474m

1437m 1374w, 1259m 1207m 1154w, 1081m 1049m

C%%Q rﬁgrﬁﬁgﬂ‘ggﬁ}@fprﬂ&m %%ggﬁ%f @%%Wi OJdeSI}{gBOK)%%IM%e desired

Qri®denihs); coBrless solid- 3 H, N(CHS) 2): 3.14 (s, 3 H N(CH
3)2); 4.05 (m 2 H HT), H-C(?)) 4.69 (m 1 H,

gfcf‘ é%zng (‘21189(5 t%d o 98- fin. ?R?KBrJ) ﬁ7(3£57@( §6H9)6) 16525465915, 1499w;
(114}19;_», 1B07ms LG5 12@4%(1@ §1y, 0@2‘@897(7@/, §4dzv ]30011, 7@3w, 65, TH-NMR

.}_%EGE}IM%I)ZQ §0§I§t§)‘h N}(%}% d?az s §'{7—1 e 407 O 2(1t1; I){JC(7 ), H-

7CBB)Y; 422 (@m EOH HHI200A) K653(y; 1 H, H?C('ﬁ )324 Z‘Mt ]4— 8, 1 H, H-

PSS o el My i g a5
gC(@)(CIg%, 73)25%61 , = ©(82) H, HLIGNMR x%(dvﬂz 15@p0H, 3y ii; 7‘5&@, J=18,
1B Henipg) 2 b1 OHICEL 405 GG 9(2@@23* itz ): 365
i%ﬁyﬁq‘l ﬂ,ig 3875.8,36. 23_90 1,2116?, 1138, 187. 918%. 56.12(_18;91_23%5; 130.4; 131.0;
14655 1 VR o 0 L 15735 MmO A R4 cled. or
7@94%918&971\1‘&@10&1\7@@; 20086d) found 548.1859.

NI-{(E) 3-[(3ai ", 417, 6R, 6aR)-5-(6-aiiiino-9H
i rin-9-yl)-3,4-di hydroxyt et rahydr of uran-

—ﬁl}aslée}#z enyl }-5-((E) - 2-di net hyl car banmoyl - vi nyl ) - 2,
3peipay o OF-NE [(ENi3A(3HR, DR6RY6a R)-5-(6-amino-9H-purin-9-yl)-3,4-

dihydroxytetrahydrofuran-2-yl] prop-2-enyl}-5-trifluoromethyl-2,3-dihydroxy-
benzamide

a) 2-Methoxymethoxy-5-trifluoromethyl-phenol

o/\ o/

HO

CFs

To a solution of 1-methoxymethoxy-4-trifluoromethyl-benzene (4.6 g, 22.31 mmol) in
60 mL dry THF 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 h,

then the cooling bath was removed and the mixture was allowed to gradually warm to



GP8, starting fromthe protected precursor (35 ny,
0.048 mmvol ) afforded the desired product as a

w@elosisess solid. Yield: 12 ng (48% . t a .: 9PCI/RPIV04/014186
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IR (KBr): 3373 br, s; 1696s; 1_6@?_3; 1591s; 1499w,
1419w; 1307w, 1264w, 1201m 1138w, 1052w, 977w, 840w,

8 723 642w, 1H- 5 ;

figfo o Al Mkl MG, QLR (s 3 ool 17 eq)
HweX atlded tdKBe rédctipn ahd 2He {tirring was SminugdfortdnGfher 1 ;h at —78°C, then
4.53 1H ") 4.7 [ =4 8 H, . o
2t1-5e)s91(1gb§ évaz; Pall_lé%c) ‘%;il_ra fo. —)410‘((&118(1% %g" @1%_]%6cd(ohtﬁ§go —78°C was
AfoBowit B hddiYion 6f HIBOS (.82 thb.of 2 3094, soi{tionGh)H,O7 226.) add NaOH,q (5.8
npfad mucopisgdiugicn, L5 45 Thicioliotgnss bl ighd v, then
Fkaﬁ(l@ie)i;NH?@lOso(lﬁi_onlW&d, al_dHlecfér'@ the rﬁiﬁ@ré\lbt@s .é)&%teﬂl-ﬂ.wice)with 30 mL
e oo g2 A w3 o
ié\é?er %{Igs:gqi&ng; evélé)}a'@d imgﬁl;nﬁiﬁi‘l&: prﬂ)?ﬁcté’v\?as Z]_:Eggﬁ% 1c1)sing flash
(PRSI, (STl IR AR o B e ey product as
Prafoadishtdion of NI - { (E)-3-[(3ai 2,4/ 7

, 6aR) - 5- (6- am no-9H-purin-9-yl) -3, 4-

6
gg{] 7 {3’%)2/@_8%) ﬁ{%a{?g{) g%ﬁgérﬁf_% éé%?%HVBQV%nl%&En;Sig 1r6is;f1|4gl9nr’l;ol 330s;

21%&%;?1(152/@1{3@%130?% ©B2sf ?ﬁmsmzf; By@?;pmm&mﬁ 6;‘&8W. '"H-NMR (300
solution o -netnox netnoxy-4- I [,0 = €

(M6 D) 352081, Qs b o ab DREE PB4 L5 OEBERT0-7.20 (s
Bg 5{ é—fa%,%).mC-NMﬁ (35 SIHR, TVCL )t 56.5:8581812.4 (B, JoB.5); Wes7; 117.5 (d, ] =
adae

SBn1an dn Lo ekl o drerhoriis s e 7 kg (RO -

b@i.g éégf‘fm[m‘mﬁpb: aNel. trehec H Rioy @vias 224 dspaetbubhd 222.0501.

gra y warm to00C duri'ng 30 mn. After cooling

\z;\llgainto- 780C, B(QCH 3)3 (3.95 g, 38 mmol, 1.7 eq.)
3 3-Baame-I-triffupsomethyl-benzeasd X 0l st i rri ng was

conti nued for another 1.5 h at - 78C, then the

sol utpan was allowed to warmto - 100C during 20 mn.

Regocoalisg to - 78C was foll owed by addition OH 202

(5.8 of a 30% solution in H20 , 2 eq.) and NaOH ag

(5.8 of a 5 maqueous solution, 1.3 eq.). This

soluticen was stirred 16 h at r.t, then saturated

| SPHUC - sol uti on was added and the m xture was

e)’iloraas%fu%%nto\?liélgt%ﬂw()}c;hégyl@g'enzene-1,2-diol (870 mg, 4.8 mmol) in 20 mL CCl,,
Br, (770 mg, 4.8 mmol, 1 eq.) was added and the mixture was stirred at 60°C for 10 h.

The sol-vent was then removed in vacuo and the crude product was purified by flash
chromatography (silica gel, hexane / EtOAc 4:1 —> 3:2) to yield the desired productasa
yellowish oil.

Yield: 910 mg (74%). 'H-NMR (300 MHz, CDCl5): 5.68 (bs, 1H, OH); 5.81 (bs, 1H, OH);
7.14 (dd, ] = 2.3, 0.6, 1 H, Harom); 7.32 (dd, ] =2.3,0.6, 1 H, Hyom)-

¢) 1,2-Bis-benzyloxy-3-bromo-5-trifluoromethyl-benzene



Et OAc. The pool ed organic fractions were washed wth
saturated NaCd solution, dried over MySq 4 and

we@sosseed in vacuo. The crude product was puPCT/ERZN04/014186
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using flash chronatography (sili fa gel, hexane / Et OAc
4:1) to yield the desired produ as a yellow sh oi

I;B OIU%QE f?ﬂ?’ % rﬁ%&ﬁﬁgﬁhgenz ﬁié&n&oﬁ(%gé%g, 1.98 mrnol) in 10

1irﬂ3&c;eto]1@85£039182$,g, A 845 mnol K0 eq8)]zﬁind]beﬁﬁ;2\lwrorﬁﬁﬁv(rl 02 8 5.95 minol,

6 % 8% ) (Nsere %g? d &&@5;\@5%%10&?/@(5 §zzﬂl1.x|§|d %ca_ég R Af?ei 60911%0 (rljh HgO and

HEtG)iéu: wede. adlddCeNMR niXmr drzd thePEh@} weteGeparal. Bhe drg2nid fraction.

{9 sl yudidindieed Mg sty d&leg)ﬁ?&flﬁ&%@{ s p A in vacuo.

CDeE 3pude pré&dicd whs purifidd-ueing(fRkl FhroaaitextapHyosilicd g AREne / EtOAc

(ol mé@?ﬁ?fﬁzz i) di ol To a

solution of 4-trifluoronethyl-benzene-I,2-diol (870
Nyieldt.780 eapn(8y%4) NMpQ 76480TCI IR, (KB 2 3()3727(/@ 29%w,4884m;rﬂ!5l76w,]1499w,

R R o e

CB59R 781 Mgl 6%8m MBS NMR (a‘ooedecrbcagrs asr(@ @i 0gEBARY 5.15 (s, 2 H,

(B 500 R, S Lol 05,20 P .,

( Za‘}"/ﬁim;lﬁ'azl(\")/R%mR% MISHTI]L): 51.6875(1310.6 K, J&-3.9); 118.4; 122 5
7(c2j gé’p 323,1@0;)_ b fﬁzﬁﬂdﬁi gﬁg), ’1%7?6 Cras ot h2d 5198 128 5; 128.6;

aa?s |E>I 1t$,6k3en48(4 .05y 83 BINNR-(282 M, COQyetdnd (shefraiedALDI):
sol uti on_of

3cHEG L @ﬂWﬁBFFi%PBr%Mﬁ%a] HetPdg3y foynd A 018310 nag,

1.98 mmol) in 10 nL acetone, K2CO3 (2.74 g, 19.84

ﬁ@Meﬂm 2600bis-lRAgy 16803 Yiiflisromedeyl btntatg, 5. 95 mol, 3
g.) were added and the solution was refluxed for 4 h
AfBer cooling to r.t, H20 and Et OAc were added to

t he“niture t he phases wer e separated. The organic

fract o shed with saturated NaCd sol ution,
dri eg MySO 4 and evaporated in vacuo. The crude
prFegxfu i fied using flash chromat ography

(silica gel gxane /| EtOAc 10:1) to yield the title
compound as a col orless solid.

To a solution of 1,2-bis-benzyloxy-3-bromo-5-trifluoromethyl-benzene (750 mg, 1.76
mmol) in 10 mL dry THEF cooled to —90°C, BulLi (3.3 mL of a 1.6 m solution in hexane,
5.28 mmol, 3 eq.) was slowly added via a syringe and the yellow solution was stirred at
low temperature 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 H,0 and EtOAc and the phases were separated. The organic phase was
washed with brine, dried over MgSO4 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
1430m; 1363s; 129915 1250s; 1199m; 11515 1121s; 104553 956w; 935w; 909w; 867w;
750w; 698m. "H-NMR (300 MHz, CDCls): 3.87 (5, 3H, OCHs); 5.14 (s, 2 H, OCH,Ar);



Yield: 750 ng (87%. Mp.: 79-80 OC. IR (KBr): 3032w,
2935w, 2884w, 1576w, 1499w, 1485w, 1455w, 1424m

wadznss228355; 1290w, 1230m 1164s; 112GCs; 1011p¢T/8B2003/014186
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919w, 859w, 751m 698m 1H NMR (300 MHz, CDCl 3): 5.09
(s, 2 H, OCH 2Ar); 5.15 (s, 2 B OCH 2Ar): 5.97 (s,

! H17C(1i')2ﬁ{ Qé%aﬁﬂ 939%4%%&1{ Eﬁrgﬁcﬁmﬂg@wﬁg (4f]=18,12,1

I\/Hz Hasa(aata) *CNMR, (7331107, A0 B 50.6; T6;35%) 11319687, 4= 3.3); 118.0;

13002 A335301908 G T2 bR DR T 39,08 (ol 10, Pas 3 128 4

1388.3; 12848 125.5; 138681 50179 E5NVR 66 28 SF VIR (CROMER), CD(GIZ) 662.7 (s).

PRI ALARLL 5y 0 S % R 52

2 cdedifer OgHzy) Bx G &6-34; H 4.0 fommd tChed. 1) €he.B&t € To a
sol uti on of

n br.ono- 5- oromat hyl - benzene
(%@Qﬂ'ﬁ% %Y&)rﬁ%ﬁg'tpﬁ PHHE d‘&lrlgf PP ool ed to - 900C,
BuLi nmL of a 1.6 msolution in hexane, 5.28 mmol,
3 eqo Q\/as slowy added via a syringe and the yell ow
sol ut yonowas stirred at |ow tenperature for 15 mn.
Met h hl orof ormate (1.66 g, 17.6 mol, 10 eqg.) was
d to the solution and the reaction m xture
was allowed to warmto r.t. where the stirring was

nt nuped f Th t he red
sa8 2 2HERy Tinl20ae B R e iR BB G R e @hmE 0.7
phasel3 m/\m mldp@HaPetC (10he 30 MO Was a@dm@d@e migisihedas stirred 16 h

el meontEr Tt afit e BRR NGRS hiboif Uit ana
C bvapaedted)irayalbyo tosiidld de titkl confpexiadas 4 gﬁtyﬁlli\eolid) 1) to. . ..

yield the desired conpound as a colorless solid.

AL @Wo}é@@ﬁ%ﬁ%&&ﬁégm99fé@% (0 4 Mg 1338

1196533 119964 1120412 14; IBOASI]7 1S 363n; EFSBA HAUBIR (386 Rz, CD;0D):

I R M 2 Kb 75 T 1 et g MM 5 Mtz

71CBODY455.£; m13 ls;LH6 9*61@%2(1@;( , ] +134.8%nBeBZY) ]9 268); B8.6; 154.6;

(4,7 ol g, B RIS i A Ged e curron

J = 270 126.0 f
3%[%4&31(1%1}1}}8“20%5)?%% f&%g%ﬂof(@lz%S 3; 12)8 4; 128. SJ

128. 6 135.5; 136.6; 150.7; 153.0; 165.4. 19F-NVR (282
@m,g-)Bls (zgglethxg-)phenyl) -6-trifluoromethyl-1,3-benzodioxole-4-

carboxylate

O
FsC 0 O
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 as a

yellowish, very viscous oil.



HR-MS (MALDI): calcd. for C23H 9F3(2Na ([ MtNa] +):
439. 1133, found 439.1132. An al calcd. for C23HI9MAFS:

we2®6/038228 H 4. 60 found C 66.16, H 4.78. e) MetPQI/EP2004/014186
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2, 3-di hydroxy-5-trifluoronethylmzbenzoate To a sol ution
of methyl 2, 3-bis- benzyloxy 5-trifluoronethyl -benzoate
( . ) Y4 0 / 1 1! )5
(38 T BB o B e
atoivbs e . 1445e1 3248d20%n 1 38dstldY &3 sl\la?éw He#2sf 10066 8%514', 832m;

U anearet SRR OL 2R B QGRS oty
l(RC()WH}), a%m ]33532% 2Qﬁ:ﬂ&ﬁom 1{@55”118149]&71 51nmmarom Cat)> 7.47

1338s: 1245s: 1199 120 014 7w 7
é‘ﬂéqﬁs- M;% 1(1816@0@”/}4@1 S Wé?’g 3fgamgq;48) R mﬁ MHz,
701%1 * 2. 41% 43 H@B%{%Q&E %;1) 7115% 1?5 7 me z’r!@ifoqm& 4)3);123.5 (g, =

; 116,
B0 gz@‘(gd =333.8) 12&@;51)% O Lj5% 155 84460.41 36 & “FrBMIg (262 MEE,

Jdﬁc% 69592&(&%3%1&%@% oﬁ%o%%(ﬁ% M+H§<*)N561 1212, found
fﬁkﬁddaozz@mab@@s;d fpy CoublugtalF's: £ G %;1 §14.40 fau 92 SoHIR’

rhenyl)-6-trifluoronethyl-I, 3-benzodi oxol e- 4-

fﬂgbpmgl. %Irﬁetﬁo ghe&} mﬁ&mﬂhem&@mﬁ?ok%lemca&oﬁ;&m acid
xal’yl chloride (900 ny, 7.1

eq.) and nethyl

%F{rifluoronethyl-benzoate (130 ng, 0.59

nmol , ere reacted according to GP2. 2. The
crud ; was purified using flash chronmato-graphy
(,_sb a~gef\hexane / Et20 10:1) to yield the title

conpound a‘ a/ yell ow sh, very viscous oil.Yield: 170
ny (63% . I R-(great): 3003w, 2956w, 2839w,  1727s;
1642w 1612s; 1585w, 1514s; 1486m 1445s; 1324s;

71%1%&1%1 %,% 43484 L IIEI-QCN I\?%% ph%ﬁ?lhtnﬂgﬂ?&netﬂlﬁoﬁ mbeﬁéb'iﬁ‘éx&@@%rboxylate

AGODRE, 9)13 rsmgs 1eg;) aafil Ll@i@)fﬁ:&%gpga 59@“(913’09( eq. %W%f e geagted

ey i ‘it a'6 7 2 %8 ZdHJ, vy omeketal )t 7. 74 (4,

J§1e11d 23 mlg (91%). Mp n}R (KBr) 3441br, w; 2936&1/?283%% 1687w; 1611s; 1513s;
1442m; 1364m; 1312s; 1253s; 1175s; 11213 1031s; 1005115 952w; 931w; 831m1; 676w H-
NMR (300 MHz, CDCls): 3.79 (s, 6H, AtOCH;); 6.94 (dd, ] = 6.9, 2.1, 4 H, Harom, Ketal)s
7.30 (d, J = 1.5, 1 H, Harom, car); 746 (dd, J= 6.9, 2.1, 4 H, Harom, Ketal); 7.70 (d, J=1.5,1
H, Hacom, car)- “F-NMR (282 MHz, CDCls): -63.7 (s). HR-MS (MALDI): calcd. for
CasHa0F306 ([M+H]"): 447.1055, found 447.1059.

h) 2,2-Bis-(4-methoxy-phenyl)-6-trifluoromethyl-benzo[1,3] dioxole-4-carboxylic acid
{3-[(3aR,4R,6R,6aR)-6- (6-amino-9H-purin-9-yl)-2,2-dimethyl-tetrahydro-furo{3,4-
d](1,3]dioxol-4-yl]-prop-2-enyl}-amide

CF3



cDA 3) : 52.4; 55.4; 108.6 (d,J= 3.1); 112.3; 113.7;
120.2; 120.8 {d,}= 4.3); 123.5 (q, J 270); 123.6 (q, J

We2®3/088228 128. 0; 131.0; 148.9; 150.7; 160.4; 1BGI/8P2004/014186
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19F-NWR (282 MHz, CDO 3): -61. %4(5). HR- M5 (MALDI ) :
cal cd. for C24H20F306 ([ MH H] +) °*461. 1212, found

49%6%2 nraﬁ@ 0¥ pg Y?)I-P ingléor Hlyll %%gn:Zoglogglé(S%aryoxylic acid (90
2 nidg, Bizsmbxfbl 'IBJqWQEEO@'I@PQdS)mQ otsr ﬂnﬁﬂdl' OF D8R, WhydroRy-ReRTAmide (31

di oxal e-4-carboxylic acid

2 178 Bi26 mpmpohd t3rsivy 90 ey, %/%64R)r%/1 [UDribaminapyop-l;@ylenl
ogi %@ ,'Z@eﬂlyegafﬁmsl @%@1 (aﬁﬂ 3BI- 431}1@;@;@ n-6-hnfifle goqﬂg 0.2 mmol, 1

Li OH - I\§ re reacte
acgorgdigN @ 0%91@01) wsrerrgaqtgil%cords.@g to GPA.R (KBr):
3441&, w 2936w, 2837w, 1687w, 1611s; 1513s; 1442m

éﬁé&ln%ﬂﬁz% {@Zééﬁrleés]fgéﬁ Mélalmllé@iﬁ(KﬂﬁoﬁﬂGnﬁgfﬁw ; 2935w

( 28371, 16405009973 15 LgmpltdB e 1373wp 11751 254s; 1210pm; 11755, 1121m; 1025m;
7
Hgb@sz*ﬁ%&@l ﬁazn% g%w3éomﬁz,%né @3; %rﬁ éo> 148(5,3 H,

Ha
¥ VRN . ) )4041g{:cz’m&@>z wf’ ; s 1 H, H-C(2));
- bl
i}ﬂdé SPes 6%'??6 b dﬁﬁ@f@%@é’%fﬁ . 1186, S3HRORRER N MsH(m, 4 1, -
2 ats Ea K- @(@)@mbwﬁuef@ 2L, B H-O(LDk 6:88t082 (b el kaniera)s 7.09
‘E{ Z @1“%%@%&(?9'—% {3 u[13aR.4, R38.7.42 (m, 4 H, Hacom, xewl);
r araSr(s,g I;u M-Q(82); diidd iy 24 et HaHiyels, 0 )518:23 (3, UL, H-C(2)). C-NMR
Ui
bl gl plurbl B s SN e M 117 1 1.

>3204Nn120ch; 0@V 3e-28.-5¢ 44,0 ex F10)c1 246 (> 1@@3@; 128. 1212&&;&30 1; 130.3;

eqﬁég’r% g%:c’i n?rﬁngse %ﬁlj F{TTR)IOJ %géo e@ﬁi N%Rézsz M)HZ’ CDCI3) 617

9§} BRAMVBRMABRR) caficd] foE)Gg.a%ﬁEammg OIM+H] *é)n%]] 2347 2found 759.2535.
di met hyl per hydr of uro

e e e s Tt

aQﬁlei‘bm;getﬁ'dly@aﬁlraYl-EJyﬂprd;i&engl}{ﬂ&%uorﬁnkﬂhyl—%ésilhmy
N%eﬁzaln}iﬁ_ellsc' IR (KBr): 3426m 3178w, 2935w,

CF3
HO ° NHo
OH HN_ ;. NS
1) N
4! 1
3 2
OH OH

GP8, starting from the protected precursor (75 mg, 0.1 mmol) afforded the desired

product as a colorless solid.

Yield: 48 mg (99%). tr, anatyt: 14.7 min. IR (KBr): 3409 br, s; 1670s; 1649m; 1607115 1545w;
1398w; 1327m; 1194m; 1124m; 1049w; 801w; 725w. 'H-NMR (500 MHz, ): 4.06 (m,2H, -
H-C(7°), H-C(7)); 4.24 (t, ] = 5.1, 1 H, H-C(4°)); 4.52 (m, 1 H, H-C(3")); 4.71 (¢, ] = 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 (4, ] =
1.2, 1 H, Harom, car); 7.64 (dy J= 1.2, 1 H, Haromn, cat); 8.29 (s, 1 H, H-C(8)); 8.39 (s, 1 H, H-
C(2)). ®*C-NMR (125 MHz, ): 41.8; 75.3; 75.6; 86.1; 90.6; 115.5 (g, ] = 2.5); 116.4 (q, ] =



2837w, 1640s; 1607s; 1514m 1443w, 1375w, 1317s;
1254s; 1210m 1175s; 1121m 1025m 1004w, 867w, 732m

wWQ BbosiF826800 MHz, CDC 3): 1.38 (s, 3 H CH3. expQT/ER206£014186
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(s, 3 H CH3-endo); 3.81 (s, 6_H. OCH 3); 4.04 (m 2
HS HC(7"), HC(7")); 4.68 (m , HC(4')); 4.95 (dd;

/ 588 GU)% 9; f%cﬁ% f&‘{b (EFAJ‘ZHs”z ')5_2:(12%7 e ]Qd%gz, 530%@@ 1%3 68i71*7 8; 148.3;

{d503; 1338; 1335; 1A0.0( ) FWMMZ%M&I@ER%) 414, (s). HR-MS (MALDI):

R A O3 (et ST M .19 (. -

H3101n, Ketai); 7.85 (s, 1H HC(8)); 7.91 (4J= 2.1,
1Bx_m_@i) 8.22 (s, 1H, HC(2)). 13CGNWR (75 Mz,

ot g Nu {5 (e U oRil)-5 16 daynd SitpyPes iy 0y

1ﬂﬂ1yﬂﬂoyfyqetra}hydr<ﬂﬂ&)1, -2-YD prdp-Z-enyl}- qucx’iﬁoﬁ?l-z JF-Athylroxy-benzamide
12 130. 130, 3 147, 2: 147.9: 149. 2;

1 8b1-Jiopfpenyl-2 gty Fame B RIS iy, ot 3):

-61.7 (s). HRRM5 (MALDI): calcd. for C38H36F3N608

81,2847, found 759.2535. i)

3-[(3aJR, 4 ,6i7?, 6a

5Zanoho -9H purin-9-yl)-3, 4-

dr oxyt et rahydr of uran- 2-yl ] prop-2-enyl }-5-trifluoro

net hyl - 2, 3- di hydr oxybenzam de NH GP8, starting from

t Mupp@ﬁmtcﬁmqnh;éﬁlp}ﬁﬂylphaﬁhmunﬂbﬂmﬁﬂe[1).1 af¥.0f shetblt heq.) in 5

((jgta" d];ﬁﬁ Hﬁf{ fé}as&()@q gt’%%s E{ fc’qa%%l(Vk%} 531&12{'&%6 ng]? opjagl6 m solution
1o B&cané,ﬁ@éq ). Iﬁ&ﬁm;re]](ﬁdﬁwperisﬂﬁﬁa/\solﬂtﬁﬁi ofi 1- Gﬂﬁ(élhoxy-él—
%%%@Wét%ﬁ“ Iﬁ?-%é%\f% '3}7523-%0&3 %0 e 233%111%10 > e_fM 1n% m]s3 dx(ynTHF was |
Ha&lﬂe‘ﬁ a)n)d thé I&Ztlélmmﬂihlre whs@{Idwid to WarAd td . t where sfirfing Whi contlnued

f%r 12?11& %y%ap%nsgoa e E&t@feglL Cé(?ﬂ')fﬁotlélﬁgwsé%p%rateg z%%acuo The crude

( @r@&cﬂ-w@s d{'ﬂiedhﬁ 1ﬂhsh claolriat&grshy((Silicd ktl, Héxﬁi(léSDElOAc 6:1) to yield
8.39 2) 13CG,NWVR (125 MHz, )I . 8; 75.3;

7$h€5d68186d Rmdget %2 CP 1853(%} J= 2.5); 116.4 ( q J5.0) :
116.9: 120.8; 121.9 (qgj = 32.5); 125.7 J = 269):
136e1&;424 38 @;6%1)4131 ehea@437088w, 3958113 2820750 1827+ 380By; 1580m; 1513s;

i PtV LR e R Bl o s ssom,

4977:4:3%6w. THRINMRA9G0 WA DA CORXNpPILe (s13 H, CHs); 3.52 (s, 3 H, Ar-OCHa);
3.91 (s, 3 H, OCH3); 5.03 (qu, ] = 1.5, 1 H, CHy); 5.23 (s, 2 H, OCH,0); 5.29 (qu, J=1.5,
1 H, CH,); 6.98-7.03 (m, 2 H, Hurom); 7.11 (d, J = 8.4; 1 H, Hyrom). “C-NMR (75 MHz,
CDCl,): 21.9; 55.8; 56.2; 95.4; 109.2; 111.4; 115.9; 118.1; 135.9; 142.9; 146.0; 149.3. HR-
MS (EI+): caled. for Ci.H 1605 ([M]1): 208.1099, found 208.1097.

b) 4-Isopropyl-2-methoxy-1-methoxymethoxy-benzene

O\/O\
Y@EO/

To a solution of 4-isopropenyl-2-methoxy- 1-methoxymethoxy-benzene (3.5 g, 16.81
mmol) in 20 mL MeOH, Pd/C (10%, 350 mg) was added and the mixture was stirred 16
b under a H, atmosphere. The reaction mixture was then filtered through Celite and



waolRivgass228/t et r ahydr of ur an- 2-

10

_ cal cd.
"b) 4-1sopropyl - 2-met hoxy- | - met hoxynmet hoxy- benzene To a
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Preparation of N -{(E)- 3-

[ (3aJR 4i ?, 61 ?, 6a
)-5-(6-am no-9H rurin-9-7

(3
1)-3, 4-
yl ] PCT/EP2004/014186
rrop-2-enyl }-5-isopropyl -2, 3- dl% dr oxy-benzam de a)

4- 1 sopropenyl - 2- met hoxy- I-rret hoxynet hoxy-benzene 0 A

> LrgRaakath Ol EATMLL BRADHGPIGRRNRL Y BTLAR hipbund as a

8@9@1ﬂﬁsnlslowly treated with BuLi (1.94 nL of a 1.6m
solutlonln hexane, 13eq) To this yell ow

ﬁ%;h%r}g% @oiwgﬂegp 9%1 g&%@%%ﬁs%s, 1645 14107 1297w; 12665
ed|23851 H%mﬁliﬁsyw?%m?a?gv A8Qe023nd 85he; &18arcTd30m 653w. "H-NMR (300

08 GRS OOIELRL0 o 1D RSB UES o

t CIS0! %.881(s, ddE Gt 05.20 &2 Hhy OCGITAD); 6.756.78r (w2 HIOgW017.07 (d, ] =

I e t

hEaahal Forone GRS Sy TR SELABR st Bant ds el s 1165
CAL&2; 14855 144.4;.14Yi5e HR-MEZ AT+ cdl &6 F6r.C b IR ;On €@vn)*): 308595, found
22?§m462827w 1627w, 1602w, 1580m 1513s; 1463m

1300m 1248s; 1224m 1157s; 1139s; 1077s; 997s;
922m 885m 855m 817w, 765w. 1H NI\/R(SOO VHz, CDd 3):
2 c)lMeﬂSyl 531sbbr(ﬁalﬁ-)3rm&h%iy@ﬁn@thﬂﬂlﬁétm&tb%hzoﬁe 91 (s, 3

’\3);503(qu J =1 5.23 (s, 2 H,
5.29 {qu, 7 = 1.5, 1HCH2)698703(m2
H Ha 0. Zoll (d, J = 8.4; 1H HarOm. 13CG NWR (75
VHz, 3): 21.9; 55.8; 56.2; 95.4; 109.2; 111.4;
871; 135.9; 142.9; 146.0; 149.3. HRMS (El +):
for CL2H16G3 ([M +): 208.1099, found 208.1097.

SqbulsbRRoRlof 4 1sopr0{>¥} 2-methoxy— —meth Xymethox% -benzene (2.0 g, 9.51 mmol)
oxy-1 - met oxynethoxy enzene (3.5

311'1 ?i-”gpr ; frh’%ﬂ“) cqotedAg On, ok mbdrfe Lormoiplution ingyxangsl.5 eq.) was
agdgled CB‘B?WISQ SiaH s:ff HEEantBiBie sdaklibiLRhiskBrd Witnefled 2.3 at 0°C. This

atrmsphe t|on m xture was then filtered

t pelutigh W@ethenéloa%mﬁweeéée asalitioh oGaietisl ehierofpirasts (Pg> 95.1 mmol, 10
AE4 75 HHE Y AEHUTGC 'M{e%git&r@ Fob bk f?fggg&‘g‘gatﬁ?at@d KHCO;

ess OI 940
2sﬂuw>n m@ﬁv@Aqwmghemmé to tiwﬁgmtlongd\ﬁhe pipeesyere separated. The

organic layer was washed twice with saturated NaCl solution, dried over MgSO, and

evaporated in vacuo. The crude product was purified using flash chromatography (silica

gel, hexane EtOAc 9:1 — 6:1) to yield the title compound as a yellowish oil.

Yield: 1.3 g (51%).IR (neat): 2960m; 2841w; 1769m; 1729s; 1586w; 1487m; 1464m;
1439m; 1339m1; 1263s; 1207s; 1157m1; 1063s; 9615; 860w; 797w; 656w. 'H-NMR (300
MHz, CDCls): 1.24 (d, ] = 6.9, 6 H, CH3); 2.88 (sep, ] = 6.9, 1 H, CH); 3.57 (s, 3 H, Ar-
OCH3); 3.86 (s, 3 H, OCH3); 3.90 (s, 3 H, C(O)OCH3); 5.10 (s, 2 H, OCH,0); 6.91 (d, ] =
2.1, 1 H, Harom); 7.18 (4, J = 2.1; 1 H, Harom). "C-NMR (75 MHz, CDCl;): 24.0; 34.0;
52.2; 56.2; 75.4; 99.4; 114.4; 119.8; 126.0; 143.3; 144.9; 152.8; 166.8. HR-MS (EI+): calcd.
for C14H200s ([M]™): 268.1311, found 268.1300.



1228s: 1198m 1156s; 1079s; 1037w, 1004s;: 923m 852w,
815w; 763w, 653w. 1H NMR (300 MHz, CDO 3): 1.24 (d, J

WGE2005058288 H, CH3); 2.86 (sep, J = 7.0, 1H, CH)PCBEBR04/014186
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25

(s, 3 H Ar- OCH3),- 3.88 (s,_3 H OCH3): 5.20 (s, 2
H OCH 20): 6.73-6.78 (m 2 H, H310 ; 7.07 (d, J =

o) R or A e o O a5 Taaia
149. 5 HR-I\/S (El+): calcd. for G 2H 833 ([M +):
2506, found 210. 1246. c) Met hyl

opf opy| - 2- met hoxy- | - net hoxynet hoxy- benzene (2.0 g,

9.51 nmmol) in 35 nmL dry THF cooled to O0C, BuLi (9 ni

of a 1.6 msolution in hexane, 1.5 eqg.) was added

dfopwécdtetion af aeyyl |5H@epla)p¢1 ?e-hmet}n@a((-ﬁ ethaxyrtethaxy e zoate in 5 mL

t
Zé"&Yre[&%?E%? Coggflattol 2825 i S‘? clihPor OV\%? ?r(g{}ﬁgr(‘ 3111 %1? was added
mimp “’13;';0"1132991 S‘)Tlﬁg@ The mmrwW3¢ﬁeaBtlﬁ6%:30ma i +A00E et he cooling
at e S L
Ef’ (r: eWe F eén?‘f? rgidg"é &S %1%11‘1{% hCeonslgfl@g 5L 2 %{’f {1 i nTﬁ@ geactlon was the
wgiienched by addidon bl &l,0r gainthe résajtiarg maﬁunmeﬂtramd: Eche with 30 mL
t d d .
Y

Ug&d yigldfd asWneblic Imﬁmaanhhw(ssecﬂmmhregexh 1 rﬂnIeAa@éI tietvddich 2.5 mL HBr

ygjﬁ"/a\m éﬁ?oé%)l Was%cicfe he t uErlg%%CO %H(ag égﬁ C? f<§9%8 then H,0O was

2884 adde8 IR the i’rﬁﬁturél.’&8§¥xuak€bﬂ7xmth EdBAm ThMéi%mmc layer was washed

1330m 32635 g w3 TERR LT, 082S %%?Jlésén evagb@Zedquacuo to yield

C@des@e&&o@ﬁ@lﬁsa%rmvﬁs&dl H CH) 3.57 (s, 3 H Ar-
OCH 3); 3.86 (s, 3 H OCH 3): 3.90 (s, 3 H (O OCH

H
r&?%% 450171gi§41(’/@ Mp.£ lgf%rfﬁ A%—Q{}%% 93 46 g%,@gg (ggssmzslsw, 1483s;

fl@gkwh%;@gmms,%éw 8782 296@?7814/, T0Bw4708@ M- NMR (300 MHz, CDCls):
cdvadd o Godtoss): ptien T £ oba Habin s by Pr B 7.00 4 7 =
2@@1_13@0&{9% )27 30 I@uhydrmyl-ﬁ 500 42D -(henEo OH )p iGNNI (75 MHz,
SRt 351 35BS TS5 D9 To by LB 1S IR (BEH): caled

Meor CloH 05 ([M-HL01H): 278.0630, found 278.0623.
e) Methyl 2,3-dihydroxy—5—isopropy1—benzoate

OO

OH

OH

2,3-Dihydroxy-5-isopropyl-benzoic acid (140 mg, 0.71 mmol, 1 eq.) and SOCI, (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;
1438s; 1338s; 1276s; 1231m; 1159m; 1112w; 1018m; 964w; 893w; 785m; 693w; 641w. H-
NMR (300 MHz, CDCls): 1.21 (d, J = 6.9, 6 H, CHs); 2.82 (sep, J = 6.9, 1 H, CH); 3.95 (s,
3 H, OCH;); 5.61 (s, 1 H, OH); 7.02 (d, J = 2.0, 1 H, Hyrom); 7.21 (d, J = 2.0, 1 H, Harom)s



dry CH2A 2 cooled to - 800C, BBr3 (3.4 nL of a 1 m
solution in CH2A 2) was added dropw se via a syringe.

wab@sosseesire was then stirred 30 mn. at - 700BUT/EPEN4/014186

10

the cooling bath was renoved ang,the stirring
continued at r.t. for 1 h . The reaction was the

q eq da | X .

B A e e e e Dl L s e

oit@ahllézwr Bi6t9; OGS HER VI8 (Eled: aaledr folk‘/@E{Hm@d( A p 3 6.08ep, found
Wﬁ% 4o to yield a brow solid. This material was

re 'sSsolved in 1nL AcOH to which 2.5 nL HBr (33%in

AcOH) was added. The m xture was stirred at 1200C for

5f)Methipletrisoip o pyk2,2sdiphvnyl-3 Setsazadioxolaet-errkoxylate was

extracted with Et OAc. The organic | ayer was washed

twge Wth saturated NaCl solution, dried over MgSOH4

and eyapor @ a&d in vacuo to yield the desired product

as X 6lid. Yield: 45 mg (41%. Mo.: 151-152C

I X 1m 2958s; 1675s; 1613w, 1483s; 1384w,

1276s; 1964 986w, 872w, 796w, 778w, 728w, 703w.

1H NWR (300 , CDd 3) 1.22 (d, J =17. 1 6 H, CH3);

284{1 =7.1, CH); 5,64 (bs O—%?Og

( Methyl 2 32d1111Yd11>X}"I5 w@rgnﬁ)benzzoaiv.@(t%@dng,ﬁ 4=m2n<21 1 q.}pnd

G pdfytont (1 0 A NIl e LD ting 0 672

1Metlpd BIR- M5 (El +): calcd. for CIOHIOO3 ([MH 2Q +):

278. 0630, found 278.0623. e) Met hyl

2yRadll - RENZERL F10°C. IR KBr): 2959w; 17145, 14785
2@}%1%%{%%% CIBRERRE REAZRR (KBr): 2959w 17145, 14785

-1 sopropyl - zoi c acid )
mirdA7s; 1B8B1; )28Gmel 16300k 20{74@@1&@; 8eBve SAfrs 7 8251»53155 64har.eH-NMR

T PRRNILACORL 00 oy SR, ¥l s, L8808 (S 1 G OMIV (53

15

20

25

108%45); 49865 ] =13884], Hazoxlﬁsr,) 1.284dn] -111%.9@{”?]!&@9“7 35-7.41 (m, 6 H,

C%og eta?)Ge"’Q!’g 78@% 47I§gr%gcm693 13@@%%1 %ﬁgﬁ\ﬁz @9@1 ijl;o 33.9; 52.0;

1H11. 0}])12 1319757 (139.93124,4; mnwg, 5404 42. 51-146@,1)148 3*, l@é 4 HR-MS

¢ ST T tajed for ERFRINGI RN Fadr Pt g B TALA 0. 69

52 3; 111.8; 117.7; 118.4; 140.1; 144.7; 146.9; 170.8.
HE) 8sdpiEbpyl:2,2dipheinylf I3-barodioxelesd-cpboxylic acid 0. 0892,

found 210. 0892.
HO._O
o S
D

Methyl 6-isopropyl-2,2-diphenyl-1,3-benzodioxole-4~carboxylate (100 mg, 0.267 mmol,
1 eq.) and LiOH-H,0 (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; 1254s;
1207s; 1044m; 1023rm; 947w; 864w; 760w; 697m; 641w. "H-NMR (300 MHz, CDCl;): 1.21
(d,J=6.9, 6 H, CHs); 2.86 (sep, ] = 6.9, 1 H, CH);6.97 (d, ] = 1.8, 1 H, Huyrom, cat.); 7-31
(d, 7= 1.8, 1 H, Huom); 7.35-7.42 (m, 6 H, Harom, kett); 7-61-7.64 (11, 4 H, Harom, keta)). °C-
NMR (75 MHz, CDCls): 24.0; 33.8; 111.2; 111.9; 118.2; 120.3; 126.4; 128.3; 129.3; 139.8;
142.7; 146.9; 148.4; 169.6. HR-MS (MALDI): calcd. for Cyp3H0O4Na ([M+Na]™):
383.1259, found 383.1250.



f) Met hyl
6~i sopropyl - 2, 2-di phenyl - |, 3- benzodi oxol e- 4- car boxyl at

W@ 2008058208 2, 3- di hydr oxy- 5-i sopropyl ~benzoat e (BSI/EB2004/014186

10

15

20

0.4 mol, 1 eqg.) and dichlorodlggenyl nmet hane (125 ng,
w.Yeld 112 %) +. s soli
18 7B Ebet opisb BB Mo PPl Ber ar s sar)-
1 Baﬁmmﬂﬁ&&ﬂﬁpuﬂlﬁ%}?@ -2 0ditweth A 46tn hy¥8-fir B8 2] [ 17Bdiuxol-4-yl]-prop-
7Q1s;
6 2TV g -3 2.85 (sep,J= 6.8, 1 H CH: 3.94 (s, 3
H OCH 3): 6. 92 (,/ =1.9 1H Haronpcat .); 7.26
Har onpKetai ); 7.60-7.65 ( 4 H Harom Ketai). 13C NWR
(75 WMHz, CDCI 3) : 24.0; 3 3. 0; 111 0; 112.1;
146. 3; 148.3; 165. 4. for
C24H2204Na ([ MrNa] +): @ 4186, \sf of 7 1414. g)
acid Met hyl
6-i sopropyl - 2, 2-di phenyl -1, 3- benzo oxole 4- car boxyl at
07 mol accqrdi ng
ﬁéisaprogxl- - IF b Seprotiodie dinpo %CM mg §ggpmol, 1 eq.),
2 4/
G e S
n
( 81 jek 3H§1—§X'_31 a} bt ngl% -aniheRs1 %;f*l? 2 ?ﬁr 1§84 hnd Eef(0.1 mL,
10168, rimiod)i yere ?eaﬁtbd?ic@ztdl@mto &PA. H310n, Ketai). 13CNMR . . |
1 126 221
i ol SRR et i s 5
( [15B0da; 14733344921&953@1@;&@55&383)&;2]666% 3081m; 1047m; 1018m; 949w; 867w;
( @}@E@ 062 (JW PTC‘Hsééxld)% 2.88{epset Hp) i He CERN.05 Omf WHoH3C(7), H-
» I O
o tiolynfh ol S BioHNG PO PRl P RRb R B Yy g a6 24
H-C(1")); 6.92 (d, ] = 1.5, 1 H, Hagom, cat.); 7.14 (£, J= 5.4, 1 H, NHCO); 7.35-7.39 (m, 6
H, Harom, Ketal); 743 (d, J=15,1 H, Harom, Cat.); 7.48-7.53 (m, 4 H, Harom, Ketal); 7.86 (S, 1H,
84.0; 84.4; 87.0; 90.1; 110.3; 114.7; 118.0; 119.7; 120.1; 126.3; 128.0; 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):

0.53 mmol, 1.3 eq.) were reacte accordlng to GP2,
641 1H—NNR (300 MHz, cDd 3): 1.21 (d, J =
(d, J = 1.9, 1 H Harom; 5-7.41 (m 6 H,
117.7; 119.9; 126.4; 128%2;1120 2 W 142. 5;
6- 1 sopropyl - 2, 2- di phenyl ben di NO e 4- car boxylic
e (100 ny, O 267 mol , 1 eq ) and L|CH H20 (45 nyg,
ceq:l) B)(3aRARLR,GHR)H- %(E5391m1ﬁoptop€1-l3wl] ,%@m@b)ﬂperhydroﬁlrob 4-
(75 MHz, CDO 3): 24.0; 33.8; 111.2; 111.9; 118.2;
2, ég%&'{@e”%{{ Wb &{?ﬁ?%@ﬁbﬁhdjl‘{éo}fe‘é §81 XY M37 (5, 3 H,
aqitd, FHaO2M, 5.0 @8, 2N H, )1 586.(n, 2 H, H-C(5"), H-C(6)); 6.08 (4, ] = 2.4, 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;
calcd. for CasHsoNeOs ([M+H]™): 675.2931, found 675.2947.
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20

EDC -HO (64 ng, 0.33 mol, 1.5 eq.),

N- hydr oxy-succinimde (34 ng, 0.29 mmol, 1.3 eq.),
wWO2q4o68568228 4i ?, 6J2, 6ai ?) - 6-[ () - 3- am nopr op- | - enpCT/ER2084/0114186
i met hyl per hydr of ur o[ 3, 4-

d][I,3]di-oxol-4-yl}-9H purin- 6 an1ne (81 nog, 0.24

8 D R o e o p RS iRl vere

GlihgdioxsttiahpdnofirRn{ <Al rop 24ew}-5-3bPeuy yl-2P6 Oy drioes enzamide

1598s; 1530m 1475s; 1449m 1330w, 1255s; 1208s;

1156w, 1081m 1047m 1018g 949w, 867w, 779w, 699w,

642w. 1H NVR (300 Mz, 3): 1.21 (d, J = 6.9, 6 H,

CH3): 1.37 (s, 3 H, CH3162(S 3 H CH3 endo);

288(sep J =6.9 1 )¥°4.05 (mnu2 H, HC(7'), H
')); 4.68 (m 1 H Hogq

7 D) 493{dd; } = 6.6,
3.9 1H, HC(3')); 5.44 (dd\J =(6l6. 2.4, 1 H,
HC(2')); 5.79 (bs, 2 H NH); . (rﬂ 2 H HQS),
HC6)): 6.08(, / =24 1% 'V): 6.92 (4, 7=
1.5, 1 H Harom Cat.); 7.14 (t03'—0f5 4 1 H NHCO);
7.35-7.39 (m 6 H, Haronpketai); 7.43 ( , 7 = 1.5, 1
HGP8 Hedrdng Aoy thé p4&e<7te«5 Brecnysod (34 mg, M InmisBtaffoyded. tB6 desired

8.23 (s, 1 H HC2). 13CGNWR (75
,duﬁf[iﬁa%j‘%}?)ﬁlﬁ!z 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;
1261B 29 hRB(86%) 188 x.3:: 1228nid; IR JOB13; 33780y, §;29638; 1700s; 1641m; 1594m;

1£3085 TG OB LR 1B OB B il 7200 642 HL
65@412 ,MiROD;6D: RO, J > 6.8, 6 H, CHs); 2.79 (sep, ] = 6.8, 1 H, CH); 4.03
3 B ik AR 2 63 a3, L BIEfy PSP Un Pttt azs
dgfh}fg gﬁygfgg(gﬂggﬁ gf%r(aﬁ 23, HREOMHZ(ENTIG 05 POREoREC(L)); 6 85
am
pﬁ%t’ EC Iﬂr%@m 851‘@" gjglﬁ Fat?%fizo@g?e]ghﬁh%w))’ 8.37 (s,

d f od I ; 90.6;
Zg@ H‘@(E’); Q%Nﬁ@(ﬁs Mﬁﬁ' l Cﬁ@j b, 3735&(? 49.6; gg% 75.6; 86.1;

mm 1166811623 ﬂ@@ﬁnﬁo@snhé lﬁﬁéﬁw %430k 114§223J\f18 1ges; 154.1;

%ﬁé‘fg‘&%%é? i AR e A R i R

6.8, 1H, ;403(m2H H-C(7'), HC(7")); 4.23
(Ex_i_p_]et;_@ 1H HC4)); 451 (m 1 H HC3)); 4.73

H gr%o% (g]r\gg {{Tb ?[_3%11) AR %R%é{% 62arﬁinot§1@§)§rl}n9—yl) 3,4-

dihydroxytetrahydrofuran-2-yl] prop-2-enyl}- 5 (toluene 4—sulfonyl) -2,3-dihydroxy-
benzamide
~ a) Methyl 2,3-dimethoxy-5-(toluene-4-sulfonyl)-benzoate

_0._0
O\
OQ('s)' o~

To a solution of methyl 5-iodo-2,3-dimethoxy-benzoate (2.25 g, 7.0 mmol) in 20 mL
DME, 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 stirred at 110°C for 14 h.
H,0 and EtOAc were then added to the mixture and the phases were separated. The



(, 7=2.0, 1 H HaromecaO ; 7.12 (d, J = 2.0, 1H,
HaroneCat.);8.22 (s, 1H, HC(8)); 8.37 (s, 1H,

WoRE@6A53228 13C- NVR (125 MHz, CD30OD): 24.5; 35. OPCHEPBN4/014186
75.2; 75.6; 86.1; 90.6; 116.2;_ .116.3; 118.2; 120.8;
130.2; 131.2; 140.7; 143.2; 147.71; 148.2; 148.7;

L3 o R b Mot by

%@gﬁo%malrmdeo gedalf:ed\pﬂeswfge( Ehe 8rudp pBeduRf was p@lﬁgmmg ﬂash
- 5- am no - 9- -3 4- . _
RGBT R b S BPar- 32 dngidd the egigaaduct s

%&@&hé_sgmﬂd} 2, 3-di hydr oxybenzam de a) Met hyl
2, 3-di net hoxy- 5- (t ol uene- 4-sul fonyl ) - benzoate To a

s S Db PR ST REY, DEDE R B 2o

hy3ir7§;t1§7z(52112435s,q104&, Q@wmmua slgﬁ ngwl) 6@%& 588; §3512 2HINMR (300
adde an

I
Mt (BRI 48 (5 b AreTL S 20005 it ATDGHL): OB B AR, ATBE:); 3.92

At d
L O 7 (e B B g R S 2 B Elyom o)
NEED (b Gl LG W gl 687 K Ie2 Lk, Huapor bt S NMB&75 MHz,
10 ﬁﬂ*d%‘?dyhl%%i%uéés thﬁ &ﬁ lflcﬁz B f%%%ﬁzé"@%z@‘# ?6 @%Q%l D2 15273

mat o
315%)8;1164 91 HRell\/ISNMM&ﬁ)rcaudpﬁoo@w&iw@&SI\h (&M-Fd‘id]“é)s §73 0722 found

s e £ 94 040 A (b s

1273s; 1146s; 1104m 994w, 872w, 81llw, 713w, 665m
5852B- mnﬁdmxi&(ltmew@@xﬂml) Jgeoicaixid 2. 40 (s, 3 H,
ArCH 3); 3.90 (s, 3 H ArCCH 3); 3.92 (s, 3 H, ArCCH
3) ; 3.92 (s 3 H3 C(O) OCH 3)Ho Zo31 (4, 7 =8.1, 2
HSHarom P. ToL); 7.54 (d,J = 2.1 1,H HaromCat.);
7.82 (dj= 8.1, 2 H, H10PT@7.87(d,J:211
H, HarompCat.). 13C NMR (75°% 3): 21.7; 52.6;
56.5; 61.7; 113.4; 122.0; 14 1275 129.9; 136. 8;
138.2; 144.2; 152.7; 153.8; 34.9. HR-M5S (MALDI) :
calcd. for G 7H i 806SNa ([ M+Na] +): 373.0722, found
373.0714. Anal, calcd. for G 7H i 806S. C 58.27, H

15 51\/%%31%%”@1%6%@& §§l]~old_eln§ 435Qdf09 )~benzoate (1.3 g, 4.036 mmol) was

Ydroxy uene- 4- sul benzoic acid
Mitskplvedp3-ml W@ﬂ%wwawh Irlﬁrlﬁémﬂmf§m3?/w}w}mb@a&fé%ﬁi)sand Bu,NBr
( E‘I.?g,gii.él m&&?o%@!ﬂ wiBSadded. The reaction mixture was stirred at 140°C for 20

h, then H,O was slowly added and the mixture was extracted with EtOAc. The organic

layer was washed twice with saturated NaCl solution, dried over MgSO,4 and evaporated

20 in vacuo. The crude product was purified using flash chromatography (silica gel, hexane /

EtOAc / 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; 1692m; 1597w;
1467m; 1403w; 1282s; 1214w; 1141s; 1094m; 967w; 893w; 799w; 743w; 709m; 665m. H-
NMR (300 MHz, DMSO-de): 2.35 (s, 3 H, ArCHs); 4.42 (bs, 1 H, OH); 7.28 (d,J=2.1,1

25 H, Huom, car); 7.39 (d J = 8.1, 2 H, Harom, p-Tol.); 775 (12, 3 H, Harom, Cat.» Harom, p-rol.); 9.86
(bs, 1 H, OH). ®*C-NMR (75 MHz, DMSO-de): 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): calcd. for C4H;206SNa
([M+Na]"): 331.0252, found 331.0246.



di ssolved in 5 nL AcOH to which HBr (15 nL of a 33%
solution in AcOH) and Bu4NBr (1.1 g, 3.4 mmol, 0.85

weoop/0veee added. The reaction m xture was stiPCEHEPZNN4/014186
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1400C for 20 h , then H20 was s),om y added and the
m xture was extracted with Et OAC. The organic | ayer

S MRREr i R A ERER B e e oauet

was purified using flash chrogai®gr aphy (silica gel,

hexane / EtOAc / AcOH 3:2:0.2 [ " 0.2) to yield
the desired product as an or g I|d Yield: 560 ny
(45 99 . Mp.: 223-225C (dec)osl r): 3165&, m
1692m 1597w, 1467m 1403w, [1282s; 1214w, 1141s;
1094m 967w, 893w, 799w, 7 709m 665m 1HNMR (300

MHz, DMSO-d 6): 2.35 (s, 3 ArCH 3); 4.42 (bs, 1 H,
oH); 7.28 (d, J =2.1, 1 H, ronpcat ); 7.39 (d, J =
8.1, 2 H HaromP-toi.); 7.75 (m 3 H, U3101n,
c38-DiBjdbry B-(tclirene-4-Sulbdnyl JosenzdiclcidQH)Q mp3T3NwRn¢l75eq.) and

1540k XEis 9, it rplsleolBHB G e v

(MALDI): calcd. for G 4H O6SNa ([M—l—l\la% +): 331. 0252,
f viehid 3 3BhgA2%%). Qrabst sojild. Mp.: 168-170°C (dec.). IR (KBr): 3362br, m; 2956w

e A G
NEB6wd 76Gw;om6s. | HINMR (308 MHSODAs ) zge (78, HABE 000 (s53 H,

LR BE bt M A SRR

;@ﬁ&rsm,@‘i@m H1805s, §T4§%ﬂ(d114@4m 1 19 Mg, cLi28Usd3 (bs, 1 H,

S;3 3

7060 S6oNMIL AN SBB . b d7 DL 120D R e 81928
3133% 1@@ 1( §456°;15!z 5069, 63 HR-FISYMATII): daldd,. fapidg);sHZORON ({M+Na]"):
} HalOlnPTQ) 7.55 (d,J =1.2, 1 H,
%4%%09cfé&u}1d3’%5§é02(d J =7.8 2H Haromp.Toi.): 8.05
(d,/=1.2, 1 H, H8101n, QJ; .43 (bs, 1H OH). 13C NWR

( dpMéeeyl Zm:ﬂ~m&ﬂo:¥y,-pl’ﬁnylb 6- (tdRieBe-43suoByl)-126bezodioxole-4-
12 4 129.8; 132.8; 138.5; 144.1; 145.6; 152.5;
16mbexyltR. VB (MALDI): calcd. for G 5H i406SNa ([ M+Na

: 345. 0409, found 345.0402. d) \

Met hyl 2, 2- bi s- (4- net hoxy- phda ) - 6- (Pol uene- 4- st

il fonyl)-1, 3-benzodi oxol e-4-"YCcar béxyl at e

O o

7

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-sulfonyl)-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 / EtOAc 20:1 — 9:1) to yield the title compound

as a colorless solid.

Yield: 260 mg (77%). Mp.: 79-82°C. IR (KBr): 2951w; 2832w; 1727m; 1610m; 1512m;
1464s; 1320m; 1285m; 1248s; 12103 1175s; 1150s; 1090125 104215 1004w; 885w; 832w;
739w; 663w; 616w. 'H-NMR (300 MHz, CDCls): 2.39 (s, 3 H, ArCHs); 3.80 (s, 6 H,
ArOCHS); 3.93 (5, 3 H, C(O)OCHS:); 6.8 (d#, ] = 8.7, 2.5, 4 H, Harom, xert); 7.29 (dh ] =



4, 4" - Di met hoxybenzophenone (225 ng, 0.93 mol, 1.5
eq.), oxalyl chloride (944 ng, 7.44 mmol, 8 eqg.) and

woreaolspss228 3- di hydr oxy- 5- (t ol uene- 4- sul f onyl ) - bRCIZBR1084/014186
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20

(200 ng, 0.62 mml, 1 eq.) merezfeacted according to
GP2. 2. The crude product was purlTled usi ng fl ash

Byt B Bnena TS (e gt S eeoiont 403 (i 7> 215 Huom o

Y+O¢j 9:09280 =08 AW .odVBa). “TONB2R (74 Mumaacb)z:gsmz 55 55.4; 110.1;

SRR IREN ALY %2#@@57315511’%25 1358000 7 LR35 4001 440, 15195

83@/\4 163 VEIR BGIS (M A TR, calct IVVR {FBA0: S\ -+ HODEI53Y 1477, f9und
47d(4é)‘5d§’4’1%€ief0835 Oy sy B G e £ o982 1073,

Fbron1Keta|) 7.29 (d, J8.1, 2 H, Haro3,p.TolL); 7.43
( ET) 2,2-Bii3- (4—&1@{1@@@@;1;(1;&6: (@cﬂu&fﬁ-alsv)lanyY) Bi—bkdzoc}mxoléﬂ;?:prboxyhc
, HalOn p. . Toi.);8.09 (d,J= 1.8, 1H, Harom
Cgﬁa 13C—NNR (75 Mz, CDO 3): 21.7; 52. 5 55. 4;
110.1; 112.5; 113.6; 120.9; 124. 0; 127. 5; 127.9;
129.9; 130.7; 134.9; 138.4; 144.1; 149.2; 151.9;
160.4; 163.4. HR M5 (NALDH; al cd. %or C30H27C8S
([MEH +) : 547.1427, found “¥47. ¥42§. Anal, calcd. for
CSOHQGCBS C 65.65, H 4.87, A9 Qd=e 65.92, H 4.79. e)
ene- 4-sul fonyl) -
1 3- benzodloxole 4- carbox lic acild Vet hyl
2, 2- bi s- (4- net hoxy- phenyl - (tol uene=4-sul fonyl)-1, 3-
benzodioxole-4-- . . carbexylate (205 ng, 0.375 mol,
1 eq.) and LiOH -HO (79 1.88 mol, 5 eq.) were
reacted followng GP3. Yield: 197 ng (99% . Colorless

i?ﬁg’{l Ao {Blrheih 32 phen 3)“\6 (t%%ilw;‘l ABBAW) - 11BB&wodioxole-4-.

1@&@9}(}7@2%3@5 Igééi%r?ggl H%éz(? Z%m&ggm 5 eq. ) were

CH3);3.73(S 6 H, ArOCH 3) ;
6 %teﬁ’mﬁgg? 4 H . HeloIn, Ketai); 7.27 (d, ) -
81, 2 H

J = 8.7,
mYﬁdda]]W mg(%g/o)( olc}rless s]:_)hé IRlQ(Iﬁ?r) %ﬁﬁ‘nw’ %%tlw) 28317 Mt7;f64914;, 1611m;
( Ciapﬂm, 14313%1 8133' !r@é'&lmﬁs,ﬁqu%, 163003916k 903+ #328; 6V5W. "H-NMR
11@001Maz143m013_|)121 ' (s,ﬁzlé arCiI93 P Ly SlpaAIQOH:R 254 T =87, 4 1,
1 2; 938 B9 =18.7, 48, Plycom, xera); 743 (d ] =
3%1051 Ketfé%’ 2% (dl—&? 80, 2@:H 11312 P38 @6@9 Ketal g
1.8,1H, Harom Cat)a 7. 74‘ H Harom pTol), 8 03 (d J=138, lH Harom Cat) C-
NMR (75 MHz, CD3OD). 21.5; 55.8, 110.15 114.0; 114.5; 125.4; 128.1; 128.4; 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

CooH,504S ([M+H]): 533.1270, found 533.1274.

f) 2,2-Bis- (4—methoxy—phenyl)-6—(toluene-4~sulfonyl)-benzo[1,3]dioxole-4—carboxy1ic
acid {3- [(3a_R,4R,6R,6a.R)—6-(6—amino—9H—purin—9-yl)—2,2—dimethy1—tetrahydro-
furo[3,4-d][1,3]dioxol-4-yl]-prop-2-enyl}-amide



C29H25(8S ([ M+H : 533. 1270, found 533.1274. f)
2,2-Bis- (4-nmethoxy-phenyl)-6-

W@ t@bos82e8 4- sul f onyl ) -benzo [ 1, 3] di oxol e- 4- caP@DERL0040014186
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20

acid {3-[(3aR 4i?,6i7?, 6a )-6-(6-arnino-9H
rurin-9-yl)-2,2-di net hyl -tetrahydrof urof
3,4-d][I, 3] dioxol -4-yl] - -2-enyl }-am de2, 2-Bi s- (4-m
ethoxy e

- phenyl ) - 6- (t ol uene- 4- sdf on I) |, 3- benzodi oxol e- 4-car
box7I|c add (160 ng 0.3 1 eq ), EDC -HO (86

nmg, 0.45 mmol, 1. eq ), stu00|nmg1de (46 ny,

0.39 nmol, 1. 3 eq O HN
9-{(3aJR 4, 6, 6a#) - 6- [q nop @5 |j
-2, 2- dlnethylp er hydr o- fur 3,4

[1,3]di-oxol-4-yl}- 9H—pur|n an1n 100 nmg, 0.31
nnDI 1 eq.) and Et 3N (0.17nm, O. nmol ) were
react ed according to GP7. Yield: 146 ng (62% .

8.0 smniboB - diisne daiiony L3 beneedipale £ carbosyic acid

o1 e PRI 06T REPC Ebbfscaye. Bis gL BrnR-nggied)-
Opucclnifildd (46 1, B39 riioB 1. 3eealod-{(RIR, (R 6418 - (E) &+ Grlprop-1-

m@l%f;&h&fﬁg@)e{h{&? tﬁ} Bﬁ_ c@f ];3]%—ox%1-£!xl}(%%nn66 %mme (100 mg,

3081 ndmbl, 1/6qFadd Ei:N @. 14151L( (0168 m1n61) ﬁfeﬁ: rei’ctéd actotdingto GP7.
C(2)) 5.77 (m 2 H, 6')); 5.83 (bs,2 H

)55 0 oy L e b

Nm 16072 15143; 14585 1378w; 13154n; 12149.@!1@@&11}1; TI@5s; 1)84s; 1090s; 1004m,

ot 6l SRR A AL i B Sk ok
7 of34; 1.58 (s]3 H, Ar€HI6f; 8)80:(5,% F,10CHG); 4.0 (1m, PHLERIX7 )HMZT’)), 4.69
T rboadythos 9590 o83 hgp ORS¢ S 1 1
9@%3;)_; 599 (%, 2 HU31-C(5'},14-Ci(") J; 5834 s, 229, NI1,)3 809 24, JE2AL 0L H, H-
15678} 6 dan] =76 18 4 Hidlgn g 555 (335 37 QGO0 727 (0] =
16Q, 741, ﬁlmgg%lglﬁ} 3657 GWRLDE H, A, &da); f7@8 (GAAHBNER, HOS,, cu); 7.83

C&le e Gds=a. ﬁzoflﬁt%n 4+Q58 37%334@7\68@ §§ Kbﬁ%ﬁ%%%ﬂi%zz (pT=18,
5 1214 Hamm Catglwcmum 4975 MHE)C]SCIsb :03d; 2%4; 57.2;86.985.8-84.2; 84.5; 87.2;

dpgw;qg&,gg Vel @ éﬁ# a},goé %1}2 124.0; 127.7; 128.1; 128.5; 129.8; 130.2;

r &9@123%%!139@ 144.9! LENE148. §u_d4bqny$2)4 215§0dldmm| nexyIeR2¥S
]el‘ om t GESI‘ ot ecte CUI‘SOI‘

n
mﬁMﬁ@DjQ}@a ;Cwﬁ‘;@h%ld%l@ﬁ ¢IVErRE Y 4443761, foun 847.2747. Ana? calcd. for
C1aH,N6010S: C 62.40, H 5.00, N 9.92 found C 62.16, H 5.21, N 9.81.

g) N1-{(E)-3-[(3aR,4R,6R,6aR)-5-(6-amino-9H-purin-9-yl)-3,4-
dihydroxytetrahydrofuran-2-yl]prop-2-enyl}-5-(toluene-4-sulfonyl)-2,3-dihydroxy-

benzamide



product as a colorless solid. Yield: 61ng (98%. t a a
.0 13.9 mn. IR (KBr): 3375br, s; 1695s; 1639m 1597m
wQa 20085822816 7w, 1430w, 1286m 1201s; 1144s; 1098pCT/EBHONN14186
973w; 799w; 723w; 666m 1H NWVR (500 MHz, CD30D): 2.37
(s, 3 H CH3); 4.05 (m 2 H HJT7) F+CX7 )); 4.23

(t, J =4.9, 1 H HCY ; 4.51 (tj= 4.9, 1H
HO(3)); 4.72 (tj= ?@.,% HC(2')); 5.94 (m 2 H,
HC(5), HC6')); 6.05(dJ =4.8, HCI')); 7.33
(d, J = 8.2, HalOlnp-toi. 7. d =2.2, 1 H
Harom Cat.); 7.78 (dj= ﬁ% . p. ; 7.95 (dj =
2.2, 1 H H3101n,cat ); 8. )); 8.3
(s, 1 H HC2). 13CNWR : .51
41.8; 75.3; 75.6; 86.1; 90.7; s 9.5;
120.8; 128.5; 130.5; 130.8; 1314 . 5;

143.5; 145.7; 147.7. 148.6; 150.%, 453.5; 154.7;
169.8. HR-MS (MALDI): cal cd. for C26H27N6C68 ([ MtH]

+),; 3.161 600.

oﬁ€8 ft(axét}nggigifn(nelgxf,prgfeﬁgeg pﬁe%gfo; 01 ﬁqéﬁ “8‘?15 a%flor(ﬂ:d the desired
I pioducPayd golGrlebs @blhlydr oxytetr ahydr of ur an-

2- yI]prop 2-enyl }-5-(4-net hyl - benzoyl ) -2, 3- dlhydrox7 b

(A %1 rgé]‘t’ﬁ B i3 i R GSBY): BT8Ry 15 16958 463 507 1548w

5 aﬂ@671/|7;|®43'@w A 28613005 1(1)445, 1098w; 1051w; 973w; 799w; 723w; 666m. "H-NMR

o (BT CPRODY b by § Er LS et e e a23 1=,

( -1 Mrsoays;igon (It,ry’=p439t PASH- @(35))6972 (t;A}as 4@@@@1; HIOIPW; 584 (m, 2 H,
he resu penS|

wib o3 el e B S B HtR i e B parva 7450 T = 22
T, H L Cagqmswqﬁgiquam rpolgm $.95 (4 f&hzez i m ML.E, 8Ny 8.25 (s, 1 H, . -

the resulting clear sol ytlon was stirre

10 R kDo CRIRSE MmOy ki 753 75.6
a%gbl ?{f rﬁ?‘fbl {179 1§9'5U120C§1,1M@§ 19(“5Ir L8 d 3} 153k, DAG54(133.5; 145.7;

pool'ed organi ¢ fractions were dri ed over

MI407; b&&ﬁ é%ibdﬁéﬁe&‘l 71 1628 UdR-MA EMALRIe: jlcd oioE CoelegNsO6S
p f F tography (silica gel,
gLan%ﬁg)t gﬁ%i‘gu ;0%‘?’@53% ‘the desired conpound as a

colorless solid. (Takam tsu Hosoya, Eiji Takashiro,
Tdzamiple 190t sunot o, Kei suke Suzuki, / . Am Chem

15 Preparation of Nl—{(E)-3-[(3aR,4R,6R,6aR)-5-(6-amino-9H—purin—9—yl)-3,4—dihydroxy—
tetrahydrofuran-2-yl]prop-2-enyl}-5-(4-methyl-benzoyl)-2,3-dihydroxy-benzamide
a) (3-[1,3]Dioxan-2-yl-4,5-dimethoxy-phenyl)-p-tolyl-methanol

To a solution of 2-(5-Bromo-2,3-dimethoxy-phenyl)-[1,3]dioxane (2 g, 6.6 mmol) in 13
20 mL dry THF cooled to —78°C, t-BulLi (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 mixture and the
resulting clear solution was stirred 30 min at —78°C, then 30 min at 0°C. H,O (25 mL)



Soc. 1994, 116, 1004-1015). Yield: 2.13 g (94%. M.:
83-84C. IR (KBr): 3464fcr,s; 2964m 2851m |596w,

wa4965822880s; 1317s; 1241s; 1140s; 1079s; 999BCT/BPHNZ/014186
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15

20

25

30

824w, 772m 1H NVR (300 MHz, CDCI3): 1.43 ( / = 13.8,
éHSOCHZ) 2.23 (m 1H, CH2) 282 (s, 3 H Ar-CH3);

yivas %E%WB a%éed7 ar@_lhﬁ rzx&fﬁx luQ%)n s fﬁr%&%ﬁagé (%t %%mL) The

( psoled bigatic@richods Wdre doied Bvc(ré\ng[H andrevad{ratd)] sArgcr0 6TBd crude

Bt e g ToRt Uigo ety (Vigh Sl BiOAC 32) o yield

1ﬁf§-d‘dMRec{3cﬁnMdﬁ1d &SRGCokylessddli®; 25.9; 55.9; 61.4; 67.5;

75.9; 97.2:

1 kponiiy sy 51 B TRpl s ARt iSSPk g gpm. Chem.
CB4U-29925 INps, (1 DOAENDI5)367. 1521, found 367.1513. Anal,

cal cd. for C20H2406: C 69.75, H 7.02, found C 69. 81 H

Tiena: alta)e @i PR DX 1h BB 52t S AR 385192 9566ws 14905
( 8340s; BhD; 0xem; Lr4pk;167%; SHORBOBeXY24pH EMrh) Hi-XBIRy (3004 Hz, CDCls):

anol .13 1 in

209 bt e o Eochh S ke R 3
abé@gg sa:fl(sg ﬁH @tﬂﬂ)* ‘fﬂlr gi \{aégzreuitz?az ur, ajcadz), 4.24 (m, 2 H, OCH,);
e o L e Tt ur o v \eXGragtEd WL SO P, Hoen
Wy 435 (aqwéqt £, N, £ Tc?f)%ist(&ﬂ iz (Iiigm ﬂ,mwgm Bc- NMR (75 Mz,
sat urated Nad T n) b

o CEICIY S0 201 58 9uipi 1 o7 0d1% | BhicdopHBus e i 2.1 1369
yh &b ¢ 1409, ?@?8 f1%§ 4p m@w (mLBI)Ceilw |f@x$(§on54bf5N'£fa [M+Na]*):

crud€ produc gg t'o a m xtur
f 3601, ﬁmmﬂL366ﬂ5 mm@w GaBeQst ¢ 68-7antd 7472 Fﬁ&lﬂéfc 69.81, H
a.7lllé/!<l\/hq 4-solution and stirred 45 mn. at 600C. The
rl\nla)élt ureI was partijti Sged bg_l\&/een 100nL saturated
solution and 1 nmL 3 and the aqueous phase
wd 28xDimaesthexy-oi(¢-mathidt tenraylkbapeicacid Thg pool eg
organic fractions were extracted with 2NNaCH sol ution
(3 x 100 nL), then the conbi ned agueous fractions were
acidified with cone. and extragcted with CHO 3 (4
x100 nL). The organic fra ) nereHpool ed, dried
over MgSO 4 and evaporated i

To a solution of (3-[1,3]Dioxan-2-yl-4,5-dimethoxy-phenyl)-p-tolyl-methanol (2.13 g,
6.18 mmol) in 75 mL THF, 56 mL 8N H,SO, 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 EtOAc (3 x 50 mL). The pooled 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 pressure to yield the desired product as
a colorless oil. This crude product (2 g) was added to a mixture of 45 mL £-BuOH, 24 mL
of a 1.25M K,HPO,-solution and 37 mL of a 1M KMnOg-solution and stirred 45 min. at
60°C. The mixture was partitioned between 100 mL saturated NaCl-solution and 100 mL
CHCl; and the aqueous phase was extracted with CHCl; (3 x 100 mL). The pooled
organic fractions were extracted with 2N NaOH-solution (3 x 100 mL), then the
combined aqueous fractions were acidified with conc. HCl and extracted with CHCl3 (4 x



to yield the title conmpound as a col orless solid.
Yield: 1.54 g (83%. M.: 135-136C. IR (KBr): 2945br,

W@ 2003020208 1684s; 1598s; 1487s; 1442s; 1405s; RGBEB2004/014186

10

‘Haron). 13C-NMR (75 MHz, CD3OD):
125.5; '129.4; 129.9; 130.7; &36

15

20

1277s; 1129s; 1069s; 995s; 909m77847m 753s. 1H NWR
(300 MHz, CDOl 3): 2.45 (s, 3 H Ar-CH3); 4.01 (s, 3

H 10%[11)3The érgi&c(f&cﬁ&w]’ﬂver%bbl@d dried3ef Migso, m@ev?aFo?ated in vacuo
1 H Ha 01l P-To ;

7. =
t?ilezcﬁmi%ﬂf C;?m)Pj?u%S asrﬁ?%?ﬁl‘jss Séldoe {d,J =2.1; 1H )
HalOln) 13C-NVR (75 Mz, CDO 3): 21.8: 56.4: 62.4:
1Weld; 1.324 (83%)1 2dp 3135L2%°C; TR 8RBH: 2945&,9 26281h; 9684s; 1598s; 1487s;

o dts 1408 ]%?%?577?6&%% &f@?ﬁq%%f»%g %36(75%5 NMR (300 MHz,

3@WDARH¥ 2.4503, 3 H, Ar-CH;); 4.01 (s, 3 H, OCH3); 4 19(s,3H, OCH3), 7. 30 (d,J=8.1,

2, hyd ) :b
2 O Tk ) BBy ST B39 B 006 (4]
NG5 2.1; TAPH), W $°C-NAR €75 NIHA) CBHAT)Xb UB;S60f; 6@ 4n14744$‘i’2ﬁ13r126 3;

8% [ 3%483159%%&%” 151.5; Tt 167 o> JalR-Ms (MALDI): caled. for
PICGEH POL YMEHEY): mdlo% oBund 362197060 ni). The

preci pitate was col | ect ed by filtration, washed with

and der uced pressure. Yield:
26&%5[’(}’9(% - "mege'&%‘?’é?O(Y :‘af)"zolmc dkBr): 34178r, s:
2566m 1680s; 1609s; 1566w, 14325,- 1295s; 1253s;
1179s; 1123m 862m 801m 753sOH1B NI\/R(BOO MHz,
CD30D): 2.44 (s, 3 H, Arvcd 33, A 33 (4] =8.1, 2 H,
H3101n, p. Toi .); 7.47 (dj = 2J2; 1 I—pHHarom) 7.62
(4J= 8.1; 1H HaromP.Toi.); 9 (4J=2.2; 1 H,
21.6; 113.4; 121.5;
. 44. 3; 147.2; -
155.8; 173.1; 196.5. HR- M5 (MAL calcd. for G 5HNO
5 ([MtH : 271. 0607, found 271. 0610
2, 3-Di hydroxy-5-(4-net hyl - benzoyl ) - benzoic acid
225 Bimgibopy-br(dtmeihpl-benzbylberaods aud 309ongitli romobfwas treated with a

2, 35 %98 9%%8’% b TR h BYh REBEOM d R eRERIE wa Lt rdd@lh at 140°C.

ny,
After coohng to r.t., the product was precipitated by addition of H,O (60 mL). The

precipitate was collected by filtration, washed with 60 mL H,O and dried under reduced

pressure.

Yield: 264 mg (97%). Mp.: 95-97°C (dec.). IR (KBr): 3417br, s; 2566m; 1680s; 1609s;
1566w; 1432s; 1295s; 1253s; 1179s; 1123m; 862m; 801m1; 753s. 'H-NMR (300 MHz,
CDsOD): 2.44 (s, 3 H, Ar-CH3); 7.33 (d, ] = 8.1, 2 H, Harom, p-1o1); 747 (d, ] = 2.2; 1 H,
Harom); 7-62 (dy J = 8.1; 1 H, Harom, proL); 7.79 (ds J=2.25 1 H, Hagom). °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): calcd. for CysHy;0s ([M+H]"): 271.0607, found
271.0610.

d) 2,3-Dihydroxy-5-(4-methyl-benzoyl)-benzoic acid 2,5-dioxo-pyrrolidin-1-yl ester



in 10 nmL dry THF cooled to 00C, N-hydroxysuccinim de
(136 ng, 1.18 mmol, 1.5 eq.) and

wok@ygosbexyl car bodi i m de, N -nethyl pol ystyr ePer/ER2004/014186

10

15

20

(Novabi ochem) (1.9 eq./g, 832 ogg.2 eq.) were added
and the solution was stirred 14 h while the cooling
bath slowy warned up to r.t The lution was filtered
and the filtrate was evapor aPdd Und&r \ educed
pressure. The crude prodifst +a § allised from
H20 to yield the desired pr t br owni sh sol i d.
Yield: 233 nmg (80%. M.: 93+950C (deg) IR (KBr):
3341 r, s; 2949m 1738s; 1658m 1606m 1482w, 1368m
1323m 1203s; 1068s; 914w05 . 945w, 1H NWVR

(300. MHz, CD30D): 2.42 (s, 3 H_ACH 3); 2.87 (s, 4
H CH2-CH2); 7.33 {d,]=8.0, 2 H Haro p.Toi.); 7.57

f_&pgﬁﬁpgl_ti]ﬁa%f)Z%Hé}ihggrrogg?S;_(4Irhgtiyégénz\é§]5~&%l%i&%c%l Khrd r@g;é) .79 mmol)
Miz 10 )I'HFzéoo‘ﬂed t89°d; N hiQr s&@ﬁnrﬁldej@% %g L2®nnol, 1.5 eq.)
130 0; 6; 135.7; 144, 3; 14 . 154, 6;

1704 -crpliesticnPodiEnidu DU LB yene FL NP bReem) (19 0/
( hﬁ&ahqg, Zl&q %3\7@& 2R and Hendludiod v@a@ 38rre®l4 Nvhile thd dabtingbath slowly

- 5- (6- am no-
r marzﬁle@ up |t9 ry Hw(gq)olﬁyg)g B ﬁ]é@r,eg I"’W@I therfiltrate was evaporated under reduced

H%‘ 5 n%ﬁ‘g%gcrﬁ@é/ #ﬁodﬁct(véas Wﬁiﬂﬁ?ﬁ% |I—i202to%71éﬂd méqi’e%(é&ﬁ}oduct asa

To a solution
Zk@oﬂmﬁ®ﬁﬂ5ky 5- (4 net hyl - benzoyl ) - benzoi ¢ aC|d
2,5-di oxo-pyrrolidin- 1-yl ester (100 ng, 0.27 mmol)

' "1’ %3@4&1@@0%)( 3@ éﬁ(ﬁ(@so? R ®RBr$- 36@119‘05? QWYLW}SSS, 1653m;

- (6-am no-purin- et rahydr o-f ur an- 2 ‘
ngso@n;zmsawbl%m éazysyn,aa@ﬁssx 014 Thows oA kﬁsﬁ 300MHz, .
ew3 94@39%@{ qa&dcﬂpez %@'(lermp@}ﬁ} I7r3r3gq }le@ BH, Harom, p-Tol)}

e cr roduct’” was purl ed usi ng

0757 (di Fred7; gHadi.ent 765 CH J3ERI0; hH, blow ol 7157 (TlFIA 155 1 H, Harom)-
> “’(9?\{&?11137@94}59533%%@%101 2% 4“‘}1(5 5 f!i]z'ﬂ 9§ B30 b, 96!3)&0 W} 6; 135.7;
cti o

dete lield i f] e conpound
cdUéB} eaTs5; 464501635 ET162; 13&6@111 QMMALRI) calcch éoréilnHwNov

| R8s, 53568 Dbruntiz7d89RS: 1604s; 1427m  1296s:

e) N1-{(E)-3-[(3aR,4R,6R,6aR)-5-(6-amino-9H-purin-9-yl)-3,4-dihydroxytetra-
hydrofuran-2-yl]prop-2-enyl}-5-(4-methyl-benzoyl)-2,3-dihydroxy-benzamide

2
OH OH

To a solution of 2,3-dihydroxy-5-(4-methyl-benzoyl)-benzoic acid 2,5-dioxo-pyrrolidin-
1-y1 ester (100 mg, 0.27 mmol) in DMF (4 mL), (2R,35,4R,5R)-2-((E)-3-Amino-
propenyl)-5-(6-amino-purin-9-yl)-tetrahydro-furan-3,4-diol (79 mg, 0.27 mmol, 1 eq.)
and EtsN (113 pL, 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 CHsCN in H,O



1120m 1043w, 753w. 1H NMR (500 MHz, CD3OD): 2.32 (s,
3 H CH3), 3.94(m 2H, H- (7'), HC7")): 4.13

W@ 005058226. 0, 1H, HC(4')); 4.41 (m 1 H, I—I—C(EC")‘/)EP2004/014186
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4.63 (t, J =4.8, 1 H HCZ2)): 79?83(m 2 H HC5),
HC(6')); 5.95 {d,J =4.8, 1 H HCI" 7.22 (d, J=

Elgr%%l I’P]ll()/HfIi rso—gllgq% (18 28—?Aln) %OZ’% 8%1&% / %_%éﬁaﬁ UV-detection at

Tob4 hin) To yidld(tle tifle e@npdurd as al-@lc&ﬂeﬂs wht) ; 8.18 (S 1H
HC(8)); 8.28 (s, 1H H [ 13C—NI\/R(125|\/HZ (CD

TSI 5 1 (37900, G i %2@75 6&@8&:} 339855 Thags §604s 1427m; 12965
1310, 108827534 SHAIMRAG08 MHA TIBOTIAE.30 (5, 350, CALy), 3.94 (1, 2 H, H-
CATBHES B 4dTes L5 b TR aieblroh o 145 DragB o= 08,1
| H, H;@(Wl 5133 Qﬂl 2 W H-G(ENH-A(6'0) b.95t(ENf + 4Bny ER Hi-€0r’Y); 7.22 (d, | =

202 £ B Sy o (20 BFE 08 90 s @a it (Ilgo®: bl v co o

Mr(;;),crcm(slt PkRj nH, el vl B8e1836, 130, H-C(8hy Basl(s;m}atléar(ay)e BC-NMR

1 oo 1SR B 9SUS BT S o M bl B985, 120

D 30.4;1808¢ 8304;631.a§ 13‘50@@13 3. 14R3s 547(5]&4&0;’:&3@[2‘;353 &rleugh17o 4;

SUb1E0LG 0 A NORIULATENL .99 AL T2 809501 0O a7 1604

Forrmul ati on |Item I ngredi ents ng/ capsule 25 ng 100 ny
Tablet Formulation (Wet Granulation)

Item Ingredients mg/tablet
. e 25mg  100mg
L. Compound of formula I 25 100
2. Lactose Anhydrous DTG 105 30
3. Sta-Rx 1500 6 6
4. Microcrystalline Cellulose 30 30
5. Magnesium Stearate 1 1
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.  Additem 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
2. Hydrous Lactose 123 148
3. Corn Starch 35 40
4. Talc 15 10



1. Conmpound of fornmula I 25 100 2. Hydrous Lactose 123
148 3. Corn Starch 35 40 4. Talc 15 105. Magnesi um

wEr@ansg2es 2 2 Total 200 300 Manuf acturing ProcPCUIYER2004/014186
Mx itens 1, 2 and 3 in a SU|ta%ge m xer for 30
mnutes. 2. Add itenms 4 and 5 and mx for 3 m nutes.
3 Fill bl e capsu e.d ains Conpounds of

nulgdﬁﬁéggﬁﬁﬁgg&% CN, Ealogen - , -S(O xRz,

O . -dbtal , C2-i2- alkenyl 208. 8- cycl gabkyl , a
het er ocycl yl group, an aryl group, a heteroaryl group,
C3-8-cycloal kyl-(CG -3)-al kyl, a heterocyclyl- (C
3 MaiifsdtuignpBmcedinear yl - (C i -3)-al kyl or a heteroaryl -
(G _3)-al kyl group; the al kyl, alkenyl,
al;kox I and

° héterég%¥%h§?6§¥Ldg%gS&SF%%hthg&%#g lgﬁ%ﬁbst|tuted
R2. i s Add(iR3yps AR81d) 5 @id mix for 3 minutes.
- -aI - I |, heterocyclyl, aryl,
het er l(%ir *ﬁ%ga%ﬁ%-fec‘%gfug%l kyl-(G .3)-alkyl, a
heterocyclyl-(C i-3)-al kyl group,- an aryl-(Cl. 3)-al kyl
or a heteroaryl- (Cl.3)-al kyl group, the G -6-al kyl,
C3- 8-cycl oal kyl , heterocyclyl, aryl, heteroaryl nay al
be optionally substituted; R3 and R3 are independently
hydrogen or (G _ 3)-al kyl




X 1s 0, 1 or 2; and the ester thereof which are

hydr ol yzabl e under physi ol ogi cal conditions and the
w@b@soss2efit i cal » acceptable salts thereof. 2. BOIpP204614186

according to claim1, wherein RL_ is a hydrogen, cyano,

hal ogen, -COR2, -S(O2R2, G .684Ikyl, -6-alkyl

substituted with hal ogen, C2.6:al kenyl substituted

with COR2, phenyl or phenyl s tuted with

C -6-al kyl or hal ogen, benzyl or benzyl substituted

wilt h @ofip@lddy bf foemulet er oaryl such as pyridinyl,

t hi azol yl or benzthiazolyl and wherein R2 is

e-al kyl, G .6-al kyl substituted with hal ogen or

-N(R3,R3") and R3 and R3' are G _3-al kyl, furthernore

wherein R2 is pleghyd or phenyl substituted with

C -6-al kyl Bo_ha obhexyl /ol het eroaryl such

as pyridinyl, 3 | or NH, 3. The

conmpounds accohrgFng to cl ﬂ 2 Of erein RL is

hydr ogen cyano hal ogen. 4. TH& coT\rﬁounds accordi ng

to clains 1 or wherein RL is C -6-al kyl, G -6-alkyl I

substituted with hal ogen, C2-6-al kenyl substituted
sW th G@RZeinand wherein R2 is -NR3,R3' and R3 and R3'
are G -3-alkyl. 5. The conpounds according to claim4
N- { 3- [18- ( 6- Ani ngs BUCNDh&ogehn) -COR?, (DY ERORY 1y telityl, abyy ghalkenyl,
furan-2-yl]-allyl}-2,3-
di hydr oxy- 5- i so%éﬁ?lpﬁlgﬂz%\h‘?ta@cydyl group, an aryl group, a heteroaryl
PL {3-] g ( |6] Arr: chlr?;% b?.g&y&d)ailk}&(QT-Q)Lailkﬂwaetcrbe?dhﬂf(W-E)Oalkyl
uran-2-yl]-allyl}-5-(2- _
di met hyl car banoyFoW A% A371-4Caa) Al QF 6;39@%&13(@16}53&5'1 group; the
10 N { 3- [ 5- (6- Ani natigh hikenfd; AlkoxyoyfloslicyBetepoyydid gf alpy sifydand
‘furan-2-y|]-al|£€?&2,'3- ' . o
di hydr oxy-5-tri fi€ B AYPs- BeraLbA Qf&loél?llﬁ}’@SEB’ﬁiﬂjounds
accordi’ng to cl aj nyRE @), @lﬁmﬁcﬂs_a&ldw’m@aﬂ’ m31,
ifu

is C- alkyl,C -6-al ky] subst d w th _hal ogen,
LR(Ra, Re') and RStearayiRGs o870 Eg@-ﬁr%ﬁ;ﬂ’.a .fegf?ﬁEIYl-<Cl—3>’alle

conpounds accor girh\eh, b affl- AT )Palkyl or a heteroaryl-(Cy.3)-alkyl group, the
el b o

15furan-2-yl] -al |C§4}5}allg{l,3c3,g-cycl-o§lk€rfl-, ﬂét?%%c?}i}’a{rtyffh&%ﬂ%?ﬁ?ﬁay all be
optionally substituted;
R*andR®  areindependently hydrogen or (Ci.3)-alkyl
X is0,1 or2;

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

2. Compounds according to claim 1, wherein R is a hydrogen, cyano, halogen,
-COR?, -8(0);R?, C;.¢-alkyl, C;¢-alkyl substituted with halogen, C;.¢-alkenyl substituted
with COR?, phenyl or phenyl substituted with C;.¢-alkyl or halogen, benzyl or benzyl
substituted with C;_¢-alkyl, or heteroaryl such as pyridinyl, thiazolyl or benzthiazolyl and

25 wherein R%is Cr.¢-alkyl, C;.¢-alkyl substituted with halogen or -N(R® ,RS') and R® and R®
are Cy.s-alkyl, furthermore wherein R* is phenyl or phenyl substituted with C;.¢-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.



di hydroxy-5-trifl.uoroacetyl - benzam de
N3-{3-[ 5-(6- Am no- purin-9-yl) -3, 4-di hydroxy-tetrahydro

wo tasass228 yl ] -al |yl } -4, 5- PCT/EP2004/014186
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di hydr oxy- N, Nl - di net hyl -i sopht hal am de 8. The
conmpounds accor di ng to cI ai ms 186F 2 wherein Rl IS

Wgtar?zéhgggra?gﬁ e P@d@ Eﬂﬁé/\ ge @ﬁ‘}%ﬁaﬁﬂs 62 Lﬁwﬁdcl s-alkyl

hedilstiaged vith balvgas, Ga;grdHCHnVL/dubsﬁﬁltedmﬂyCO@z and wherein R?is -NR* R

benéan a‘%giiﬁﬁ(ﬁl ~a]k}lae conmpounds according to claim8

rurm9-yl)-3, 4-di hydroxy-tetrahydro-furan-2-yl]-allyl}

- 3, Bhe mnhgﬁdmdxyccmctlngtredhm/l benzoyl ) - benzamni de

N-mi & 6- Am no- puri n- 9y|)-34d|hydroxytetrah dr o-
13 (§-Aminp4ppirin-%yl)-3,4- dlhydroxy-tetrahydro -furan-2-yl]-allyl}-2,3-

c i hydr oxy- benzam de
}ﬁ?{ﬁ %gﬁ%r‘&gp %%i’rzg‘%ﬁdgedyl) 3, 4- di hydr oxy-t et r ahydr o-
furan-2-yl]-ally

dM&ﬁi%ﬁ@rmlppmgmrml)zﬁ,%drlwdm)wtﬁ@lnﬁa@nfw@w-yﬂwﬂyl} 5-(2-

- R R A A R R Ln il e'a”af‘&yl ’
substituted with hal oge - N(R3, R3' andRSan
aﬂ\é{ftaS [ 5-86-Ainkinp-putigr 24y gr%ﬁdumw&eﬁalmirpéuﬁﬁ&yl allyl} -2,3-

--ﬁ%ﬂé b BE&r 'ky' or hal ogen,
, eter suc as pyridinyl, thiazolyl

or benzth| azol yl. 11. The conmpound according to claim

1@, N;fg)l;é: c{nt% %\?%(ﬁrﬂcad}dﬁigr tb @l‘aﬁné/ i br @w‘herem R! 1§ -COR? and R*is Cy4-
53@%@ de?/i@(}’ %?%’6‘?@‘1" h La@%ei’a Lpeaéi %%p&ﬁ%{}lsss alkyl.

according to claim1 or 2 wherein Rl is phenyl or

plreny IThe ubsbbiindsedcomididy tGiclaémal kyl or hal ogen,
pyridinyl, thiazolyl, benzthiazolyl, benzyl or benzy
slNl$34 5mﬁedmmtﬂnrfﬁ 9@l)a3 fodihydiGcy- fEtrahyﬂmffumd%—yl }-2,3-

4' Ctﬁ{dg?ffyg Eil%“%f’ﬁ{?%’ﬁﬁ?“ﬁlﬂﬁenw 3-carboxylic acid

{3-[5-(6-am no- purln 9-yl)-3, 4-
N3-{3-[5-(6-Amino-purin-9-yl)-3,4- dlhydroxy-tetrahydro -furan-2-yl}-allyl}-4,5-

dihydroxy-N1,N1-dimethyl-isophthalamide

8.  The compounds according to claims 1 or 2 wherein R!is -COR?, and wherein R” is
phenyl, phenyl substituted with Cy.¢-alkyl or halogen, Cs s-cyclohexyl, or heteroaryl such
as pyridinyl, thiazolyl or benzthiazolyl.

9.  The compounds according to claim 8
N-{3-[5-(6-Amino-purin-9-yl)-3,4-dihydroxy-tetrahydro-furan-2-yl]-allyl}-2,3-
dihydroxy-5-(4-methyl-benzoyl)-benzamide

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



di hydr oxy-tetrahydro-furan-2- I] allyl}-amde
N-{3-[5-(6-Am no-purin-9-yl)-3,4-di hydroxy-tetrahydro-

wo mooans28/1 ] -al lyl }-2, 3- PCT/EP2004/014186
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di hydr oxy-5-t hi azol - 2-yl - benzanlg
{3 [ 5-(6- An1no purln 9-yl)-3,4 & Aydr oxy-t et rahydro-fu
?E g;ﬁélx%o 8§?&S Cfxctorgrhn)%I to 6@}{9%%052 wherein R' is -S(0),R? and wherein R
- ilipdr nyalkyl-snbﬁhyﬂedbnﬁﬁawgenswﬁr BdXarid R® i Rf are Cy.5-alkyl,

{ %ur[tlgerrggré{t}?g%}?nﬁk” % gh% Ay)h gﬂ%}ﬂj}stl’tlilted ith Cgealkyl or halogen,

ohexyk er wery @#thﬁswvd ét azm%yﬁ engjhirelylahydr o-
furan 2-yl]-allyl}-5-
benz otk agM %fnd/ﬁccardingtcfuﬂﬁpm N]d E@ (8-Aéhino-purin-9- y1)-3,4-
i

N S5 S AT Rourl 1o % 85 h by Lt ahydrs

dbbyzinods - 5- (4- met hyl - benzyl ) - benzani de 14.
Amedi canent cont ai ni ng one or norre conmpounds as

chal meg, c?mgg%(r?&eac%rdﬁ-{gatg Wi 116 2]V§he?5]g Rl is p}}snyl or phenyl

pharnaceu I"e "exci pi en

ne@hsé@rteduwﬂh@caraélkyﬂa or dogﬂnapmdmylf Biiazplyb benzhianelsh besfzyl or benzyl

disgieasasd wahat, edity® the COMT inhibition. 16.
Amedl canent according to claim15 wherein the disease

d]re}eﬁres& on .or Par.kins n s. di sease. 17. A nedi canent
aééo W&’H%méfé‘?cﬁ{ (98 ta° ?lﬂ’ppove cognition. 18. The

e e VBRI Dot SetAERH: oo PSS en Perit B D34

talﬂylaeomawﬂabifuﬂahwyﬁwﬂ}asmd@pr essi on, Parkinson's
di sease, or to inprove cognition. 19. The use of

L A p e DN R RSB REy R oR Y AR -

t dasidient s5-eiasdl-2edsRazdrgidat ed to the COMI inhibition
such as depression, Parkinson's disease,or to inprove

hgﬂgg ﬁq%—gg-&némo pTlI;i% §~yﬁe§£ yd?gxy—tetsrghydro %uran— 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-yl]-allyl}-2,3-
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 prevention
and treatment of diseases related to the COMT inhibition such as depression, Parkinson's

disease, or to improve cognition.

5 19. 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.

20. The invention as described hereinbefore.

Ak



