PYRROLO PYRI M DES AS AGENTS FOR THE | NHI BI TI ON OF CYSTElI N PROTEASES Thi s
invention relates to inhibitors of cysteine proteases, in particular to
pyrrolo pyrimdine nitrile cathepsin Kinhibitors and to their
pharmaceutical use for the treatnment or prophylaxis of diseases or nedical
conditions in which cathepsin Kis inplicated. Cathepsin Kis a nmenber of

t he fam | YRACILOYBFEIUIRAS &Y ACENT® FOAt THEp SNHIBEMZGNT®S, CWSTEIN RrarkryEsi ns B, K,
L and S, which are inplicated in various disorders including inflanmmtion,
rheumatoid arthritis, osteoarthritis, osteoporosis, tunors (especially
tunmor invasion and tunor netastasis), coronary di sease, atherosclerosis
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Accordingly the present invention provides a compound of formula I, or a pharmaceutically

acceptable salt or ester thereof

R14 X

wherein

Ris H,-R2,-OR2 or NRIR2,

wherein R1 is H, lower alkyl or C; to Cyq cycloalkyl, and

R2 is lower alkyl or C; to Cyg cycloalkyl, and

wherein R1 and R2 are independently, optionally substituted by halo, hydroxy, lower alkoxy, CN,
NO,, or optionally mono- or di-lower alkyl substituted amino;

X is =N- or =C(Z)-,

wherein Z is H, -C(0)-NR3R4, -NH-C(0)-R3, -CH,-NH-C(0)-R3, -C(0)-R3, -S(0)-R3, -S(O)z-
R3,-CH;-C(0)-R3, -CH;-NR3R4, -R4, -C=C-CH,-R 5, N-heterocyclyl, N- heterocyelyl-carbonyl, or
—C(P)=C(Q)-R4

wherein



het er ocycl yl or heterocyclyl-lower alkyl, or wherein R3 and R4 toget her
with the nitrogen atomto which they are joined to forman N heterocyclyl
group, wherein N-heterocyclyl denotes a saturated, partially unsaturated or
aromatic nitrogen containing heterocyclic noiety attached via a nitrogen
atom thereof having from3 to 8 ring atons optionally containing a further
1, 2 or 3 heteroatons selected fromN, NR6, 0, S, S(O or S(O2 wherein R6
is HPoqﬂdd%mdéPFdldFV%‘l‘Iﬁﬁ’il?‘ﬁ?re%ki(lloé\%ﬁ’l’l’ al kyl, carboxy, acyl (including both
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sel ectiedr éptiomaihyasubstitatedr(tower alkyhearbokk.meyl (e dingBoth dowenrlkydnayl ¢.grformoyl, or

di -l ower, al kyl . sybstituted amno and wher gj i aryl, aryl -l ower
al kyl ,ac%fyf,l rd%%?/’l,’lo%?ab‘ifl ar%]racxﬁ ﬁ@tnh?'g)c?@’l Wg%s“@egt(ﬁbeﬁ%ggﬁeﬁndawr% i R5 is
opt i omglckdcyelyPRldptivhal fayedRn aWityelic kERaAS LNE. Swith Q%r&ph@oﬁﬁ)ﬁlﬂi’r&l fifg)afdt S
selected from_ h or oxo, or optional substi tuted
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substitytents selected fromhal o, hydroxy, optionally nono- or di-
Iomer-dﬁﬂﬂiffabé’ﬁ s81%% ut ed ami no, |ower-al kyl carbonyl, |ower-alkoxy or

| over alekath A8tRyclfl denotes a ring having from 3 to 10 ring members and containing from 1 to 3
heteroatoms selected from N, NR6, O, S, S(O) or S(O), wherein R6 is as defined above), and
wherein R3 and R4 are independently, optionally substituted by one or more grdups, e.g. 1-3
groups, selected from halo, hydroxy, oxo, lower alkoxy, CN or NO,, or optionally substituted
(optionally mono- or di-lower alkyl substituted amino, aryl, aryl-lower alkyl, N-heterocyclyl or N-
heterocyclyl-lower alkyl (wherein the optional substitution comprises from 1 to 3 substituents
selected from halo, hydroxy, lower alkoxy, CN, NO,, or optionally mono- or di-lower alkyl
substituted amino)), and
wherein
RS5 is aryl, aryl-lower alkyl, aryloxy, aroyl or N-heterocyclyl as defined above, and
wherein RS is optionally substituted by R7 which represents from 1 to 5 substitutents selected from
halo, hydroxy, CN, NO; or oxo, or optionally substituted (lower-alkoxy, lower-alkyl, aryl, aryloxy,
aroyl, lower-alkylsulphonyl, arylsulphonyl, optionally mono- or di-lower alkyl substituted amino, or
N-heterocyclyl, or N-heterocyclyl-lower alkyl (wherein N-heterocyclyl is as defined above), and
wherein R7 is optionally substituted by from 1 to 3 substitutents selected from halo, hydroxy,
optionally mono- or di- lower-alkyl substituted amino, lower-alkyl carbonyl, lower-alkoxy or

lower-alkylamido;



R13 is lower alkyl, C3 to C O cycloal kyl or C3-C ocycl oal kyl -1 ower al kyl,
all of which are independently optionally substituted by hal o, hydroxy,
CN, NO2 or optionally nono- or di-Iower aI kyl -subst ituted am no; and Rl14
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wherein R19 is optionally substituted by from 1 to 4 substitutents selected from halo, hydroxy, CN,

NOg, oxo, optionally mono- or di-lower alkyl substituted amino, lower-alkyl, or lower-alkoxy.

Above and elsewhere in the present description the following terms have the following
meanings.
Halo or halogen denote I, Br, Cl or F.
The term “lower” referred to above and hereinafter in connection with organic radicals or
compounds respectively defines such as branched or unbranched with up to and including 7,
preferably up to and including 5 and advantageously one, two or three carbon atoms.
A lower alkyl group is branched or unbranched and contains 1 to 7 carbon atoms, preferably 1-5
carbon atoms. Lower alkyl represents; for example, methyl, ethyl, propyl, butyl, isopropyl isobutyl,
tertiary butyl or neopentyl (2,2-dimethylpropyl).
Halo-substituted lower alkyl is C;-C7lower alkyl substituted by up to 6 halo atoms.



tertiary butyl or neopentyl (2,2-dinethylpropyl). Hal o-substituted | ower
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atoms of phenyl, e.g. methylenedioxy or ethylenedioxy. Oxy-C,-Cs-alkylene is also a divalent

substituent attached to two adjacent carbon atoms of phenyl, e.g. oxyethylene or oxypropylene. An
example for oxy-C;-Cs-alkylene-phenyl is 2,3-dihydrobenzofuran-5-yl.

Preferred as carbocyclic aryl is naphthyl, phenyl or phenyl optionally substituted, for instance,
as described in the examples, e.g. mono- or disubstituted by lower alkoxy, phenyl, halogen; lower
alkyl or trifluoromethyl.

Heterocyclic aryl represents monocyclic or bicyclic heteroaryl, for example pyridyl, indolyl,
quinoxalinyl, quinolinyl, isoquinolinyl, benzothienyl, benzofuranyl, benzopyranyl,
benzothiopyranyl, furanyl, pyrrolyl, thiazolyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl, pyrazolyl,
imidazoly], thienyl, or any said radical substituted, especially mono- or di-substituted as defined
above.

Preferably, heterocyclic aryl is pyridyl, indolyl, quinolinyl, pyrrolyl, thiazolyl, isoxazolyl,
triazolyl, tetrazolyl, pyrazolyl, imidazolyl, thienyl, or any said radical substituted, especially mono-

or di-substituted as defined above.



benzot hi opyranyl, furanyl, pyrrolyl, thiazolyl, oxazolyl, isoxazolyl,
triazolyl, tetrazolyl, pyrazolyl, imdazolyl, thienyl, or any said radical
substituted, especially nono- or di-substituted as defined above.
Preferably, heterocyclic aryl is pyridyl, indolyl, quinolinyl, pyrrolyl,
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exanples. Preferably Ris H Thus in a preferred enbodi nent the invention
provi des a conmpound of formula Il or a pharmaceutically acceptable salt or
ester theddferaRly/RKNHE] N N~ ~ |, N RIL3 wherein R13 and R14 are as defined
above. Preferably R13 is |ower alkyl, e.g. straight chain or nore
preferably branched-chain d-C6 alkyl, e.g. especially 2-ethyl butyl,
i solbut yl, T?hus meﬁllatdfelmtl lepibodimgent lthednvéﬁBioﬁZ@nwtdesal doyﬂpl,ouﬁclﬂs Eﬁfi’ir?xhlam or?k I
cycl opto c opent or cycl ohexyl; or C3-Cé6cycl oal kyl -1 ower al kyl,
e.g. @égﬁé@é@}&%ﬁ&p%pﬁﬁew{t_oré?t@f@ergé*y Rl14 is optionally substituted
(aryl, aryl-W, aryl-Iowggqgal kyl - W to C10 cycloalkyl, C3 to C6
cycl oal kyl -W or N-heterocyaql yl fr hetNr ocycl yl - WII(wherein N
het erocyclyl is as defined abovea), phthali m de, hydantoin, oxazolidinone,
or 2, 6-di oxo-piperazine. -W is ef Yy Oxy - N\H(R27) -, (where R27 is H
or lower alkyl), -S- or -S(O)%g.’ R14 as aﬂ?['gxy is preferably optionally
substituted (phenoxy, nethyle d'% oxyphenoxy,

wherein R13 and R14 are as defined above.

Preferably R13 is lower alkyl, e.g. straight chain or more preferably branched-chain C;-Cs
alkyl, e.g. especially 2-ethylbutyl, isobutyl, or 2,2-dimethylpropyl; or C3-Cscycloalkyl, especially
cyclopropyl, cyclopentyl or cyclohexyl; or C3-Cecycloalkyl-lower alkyl, e.g. Cs-
Cscycloalkylmethyl.

Preferably R14 is optionally substituted (aryl, aryl-W-, aryl-lower alkyl-W-, Cs to Cyo
cycloalkyl, C; to Cs cycloalkyl-W- or N-heterocyclyl or N -heterocyciyl-W— (wherein N-
heterocyclyl is as defined above), phthalimide, hydantoin, oxazolidinone, or 2,6-dioxo-piperazine.

—~W- is prefrably —~O-, -NH(R27)-, (where R27 is H or lower alkyl), —S- or -S(0)2-.

R14 as aryloxy is preferably optionally substituted (phenoxy, methylenedioxyphenoxy,
3,4(2-oxa-1,3-imidazo)phenoxy, 3,4(2-oxo-1-thio-3-dihydrofuran)phenoxy, pyridyloxy,
pyrazinyloxy, benzopyrazinyloxy, quinazolinyloxy or pyrimidinyloxy).

R14 as aryloxy is preferably optionally substituted by halo, hydroxy, lower alkyl, N-
heterocyclyl-lower alkyl, and trifluoromethyl.

Examples of R14 as aryloxy are pyridin-4-yloxy, 6-chloropyridin-3-yloxy, 6-methylpyridin-
3-yloxy, 3-chloropyridin-4-yloxy, 2-chloropyridin-4-yloxy, pyridin-3-yloxy, 3-methylpyridin-4-
yloxy, 2-hydroxypyridin-4-yloxy, 5-chloropyridin-3-yloxy, 4-imidazolmethyl-pyridn-3-yloxy, 6-



3, 4(2-oxa-1, 3-i m dazo) phenoxy, 3, 4(2-o0xo0-1-thio-3-di hydrof uran) phenoxy,
pyridyl oxy, pyrazinyloxy, benzopyrazinyloxy, quinazolinyloxy or
pyrimdinyloxy). Rl4 as aryloxy is preferably optionally substituted by
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2, 6-dij oxo-4,5-di hydros|.H pyrim din-1- yI,
2 oxo0- ?rﬁ%yﬁr‘. @'%ns?glgﬁvpﬁi n-2-yl, 1, 4-dioxo-3, 4- di hydro- | H pht hal azi ny! ,
2,4, 8, 8-t exaapled-of R1a%3 phthalindidy, & @Em?o’iﬁl o%ﬁidli?ﬁtﬂmé]o‘i’@% GioXb-pi era3zme are:1,3-

2, 4-di gxo-1| -oxa- 3, 8-di aza-spiro 4 5]dec 3-vyl 2, 4-di oxo-

8-tri adigxespidrdhydzo- ispindodaeyls2. ot IOWP%fsillpﬂt}ﬂ,aZ qu@ 3-mpthgitimidazol-1-yl, 2,5-
oxazo! g NanGuRbmdl-Bx oY UM RFGATE AL P a&&gygfggﬁxagc?% 58 gag-dg)i,%ﬁgﬂ?g' tuted

by from tuents sel ec romh m no,

0X0, Itmumhyl-aﬂmdyltql— -yhéﬁ-abkﬁmnidazdld\ﬁﬂrzaldiwﬁ 5-diRydeb ATl *rﬁﬂidiﬁ‘lnyl 2,5-

C3-d o al ﬁ |OV\fé(§a ¥ r-al kogqr | ower - al kox ower - al kil

| ower - &S‘f‘zf’ y %\Ré wgh-y1, fbremeJubsdiogeudyd- d digrisoindglt2-yl,
4,4-diethyl-2,5-djoxo-oxazolidin-1-yl, 4,4-dimethyl-2,5-dioxo-oxazolidin-1-yl, 6-

methylsulphonamido-1,3-dioxo-1,3-dihydro-isoindol-2-yl, 3-methyl-1,4-dioxo-3,4-dihydro- 1H-
phthalazin-2-yl, 3—(4-chlorobenzyl)-2,S;dioxo-imidazolidin-l-yl, 3-(4-chlorobenzyl)-2,5-dioxo-
imidazolidin-1-yl, 3-(2-chlorobenzyl)-2,5-dioxo-imidazolidin-1-yl, 3-(2,4-dichlorobenzyl)-2,5-
dioxo-imidazolidin-1-yl, 3-(3-fluoropyridin-4-ylmethyl)-2,5-dioxo-imidazolidin-1-yl, 3-(4-
fluoropyridin-3-ylmethyl)-2,5-dioxo-imidazolidin-1-yl, 3-(2-fluorobenzyl)-2,5-dioxo-imidazolidin-
1-yl, 3-(6-fluoropyridin-2-ylmethyl)-2,6-dioxo-4,5-dihydro-1H-pyrimidin-1-yl, 3-(2-pyrrolidin-1-
ylethyl)-2,5-dioxo-imidazolidin-1-yl, 3-(4-fluoropyridin-3-ylmethyl)-2,6-dioxo-4,5-dihydro-1H-
pyrimidin-1-yl, 3-(2.4-difluorobenzyl)-2,5-dioxo-imidazolidin-1-yl, 3-(2.4-difluorobenzyl)-2,6-
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| ower - al kyl, hal o-aryl -1 ower-al kyl, hal o-aryl oxy-| ower-al kyl -car bonyl,
| ower - al kyl - sul phonyl, | ower-al kyl -carbonyl, | ower-al koxy-carbonyl,
sul phonam do, | ower - aIkyISU|phonan1do Iomer al kenyl sul phonam do,

s SR RGN o S P57
N-het Qihmﬁbémb'})lm\ﬂfoxahlksihlh@&ﬂﬁIﬁlﬁgn%dlﬂelt-?lr 9y ﬁ&n@;&ﬁr@ﬁ Sgfddigdy gbove) .

Exanpl es of Rl14 as pht hal i ni de ant ol n, "~ 0xazo
2, 6- d.fbwfflrﬁw IFEpyrimidin-Aryd,: 3- @-Bleﬂlexymbym Mmmyam@zohahnﬂupl 3Z45dhlorobenzy1)—4-

2, 6-di; g‘ﬁﬁogﬂpﬁ% Hﬂixg 1lmc¥alz?hcﬁhsl ﬂl oxo- 3-net hyl -i m dazol -1-yl, 2,5

dIOXO oxazo

6-ni t rb(é&clﬂembeml-l)m-&hediyﬂ'-ﬂ;ﬂ @lom-(ﬂirﬁﬂi.Qd)hcﬁn }1|-y1 ?(ﬁ(ﬂhﬁﬁ@rlﬁﬁ&rﬂzlﬂ 1-yl)benzyl)-

t t da d

2 b i GRS BT ¥ 3 ROk L hensd)8-dpscimiduralici- aRane
2.5 g:tg@f%@xlaaﬂi M o3 2y mﬁ?ﬁjﬁ%&yﬁﬁzﬂ'&&% Foxa-3 18 08051004 SR 5518
4- d.(mhlqrbb@zﬂ)mmmmmm shdtazasyirom@sm@téayl S RRRGENS)-2. 4- dloxo-l-

d 3-di h dol 3- net hyl 4-d 34dh H-
h ha:"g)?(%néL -giagg- SP%Od[(‘%J%%?b g@ﬂk}% )4‘§1°5g§r‘2?§@ol$1¢13@&-|§%8[é55ddq0 Iw%/ 8[Igpropyl-

3-
t
4- Y.

(2- ol SR eneat 4 i U AF I TER S e e A dsond ) - 2, 5.
i oxo-diarpgairel4d; dcp—B yy|8 isobutyl-2,4-dioxo-1-oxa-3,8- d1aza—sp1ro[4 5]dec 3-y1 8-
o
(
(
(

(- oAt A BN 325 nerd et 1 LM S s

(6]

2- fdiazass be[ﬁlzsaﬂéc-i-, -8ckineh9lsit fﬁ A-didxo-1lol - -
(6-1l uorgp ridin- ZY§I net h9I mﬂgll di oxo- 2 éo)%él3§d1azasp'_1ro[45]dec3i¥1 8

2- PREthydrar ?W-112~4'910é?ﬂy¢793—33 wliagp-sprisoidsildesz b, dimethyl2,4-dioxo-1,3, 8—tr1aza—
4-

(5 Shiguonued sivn %Pé(thgf%ﬂﬁir R S ST fr'{)t%t Siec-BY! mm%t'h?tl-% vt
(2. 4:ydopﬂowhmlblad-72y4 -flioZo4, ﬂ,g-uéhzlaésprré[ﬁ]dedﬂy@l ,Q=mkthpl-8ici @ bitylmethyl-2,4-
r 2| n i m dazol i
hlpgr boécﬁzﬁ? %—tlé\a@ §P1f8£‘gg]&13%3 &yﬂﬁcgy}o}xw;ydmathyl—%ﬂ dioxo-1,3,8-triaza-
l@p‘rdmw@échsap 12m&hﬂL81§R>p42 Jayld, Jﬂgﬁ]}&}l 1 &*PRM%& ’Egﬂiom ‘50¥d¥% Ty 1-ynethyl-8-

4,
1,
p
3-
3-
di
3-
f
3-
3-
3-
3-
3-
3-
3-
c
3-
3- (2- nmet hoxyet hy di oxo-i m dazol’

(

i sopr Whlog)b\;nzylb%& dlmqu@(&-ﬁrxazaaspltom yldec-3- yl l-methyl 8-(2,4-difluorobenzyl)-2,4-

3-(4- r azol

3- (4- ?QJ g ﬁgg/ Iqé%%%s gr? [235]{&{ P )yiljsln ﬁ‘)yi) 85515"% b% %%Qééf’lleﬁ Rririazgt |

3- (4- pplpf{mS(]ﬂem-KLylyﬂbﬁlﬁﬂl&fﬂ(ﬁctﬂbm%hd??’ ngdexoyi 3,84ridzBsiro[4,5)dec-3-

t et raogg Bg& ?ﬁ; a- 3-aza- spi ro[ 4, 5] dec- é

2 4- gnethyl 8- ng:tlmxg%tgy]gﬁl,z}—gpgog}%&@maga;spuo 5]dec-3-y1 1-methyl-8-(2-(2-

(4- ChiRiIRRYNE®bY 7 Aualird-18 @tﬁ [ ¢ n?

8- (4-fluor ogenzy ﬁy 4-di oxo-T oxa- %3% 35)81 ekﬁ)‘é%délg}/gh&pponyl-z 4

8- et h910X2-143 &wtnaz@ Splroﬁéai]ﬂi;<83dl dzmemyl-8-d»[1¥§',l&lmgi-34ydloxc&1[B',ipfrﬁmﬂ

2, 4- dj di a | [0

5" (3. T I R ot S P B o bt el Broreponas e 5. 1

8- i sobioky!1; 28 AridHatisRold; ads- &yﬁ*sqi-ﬁé@m}atdlei&l Bledehzspito[4B]dec-3-y1, 8-3,3,3-
trifluoropropyl)-2,4-dioxo-1,3,8-triaza-spiro[4,5]dec-3-yl, 8-isobutyl-2,4-dioxo-1,3,8-triaza-
spiro[4,5]dec-3-yl, 8-pyrimidin-2-yl-2,4-dioxo-1,3,8-triaza-spiro[4,5]dec-3-yl, 4-t-butoxycarbonyl-
2,6-dioxo-piperazin-1-yl, 4-phenylsulphanyl-2,6-dioxo-piperazin-1-yl, 4-(4-fluorobenzyl)-2,6-
dioxo-piperazin-1-yl, 4-(2-ethoxyethyl)-2,6-dioxo-piperazin-1-yl, 4-(2-methoxyethyl)-2,6-dioxo-
piperazin-1-yl, 4-propargyl-2,6-dioxo-piperazin-1-yl, 4-(butane-1-sulphonyl)-2,6-dioxo-piperazin-
1-yl, 4-methylsulphonyl-2,6-dioxo-piperazin-1-yl, 4-(4-chlorophenoxymethylcarbonyl)-2,6-dioxo-
piperazin-1-yl and 4-(4-fluorophenyl)-2,6-dioxo-piperazin-1-yl.
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cycl opropyl net hyl - 2, 4- di oxo-| - oxa- 3, 8-di aza-spi ro[ 4, 5] dec- 3-yl,
8-n-butyl - 2, 4-di oxo-1 - oxa- 3, 8- di aza-spiro[4, 5] dec-3-yl,
8- et hyl sul phonyl - 2, 4- di oxo-1| - oxa- 3, 8-di aza-spiro[ 4, 5] dec-3-yl, 8-
met hyl car bonyl - 2, 4- di oxo-1 - oxa- 3, 8-di aza-spiro[ 4, 5] dec- 3-yl,
1- net hyl - Zafticlilarkoprefegred-comipanads of pher infentivhcee the-cpinpounds of the examples
1- met hyl - 8-n-propyl -2, 4-di oxo-1, 3,8-triaza-spiro[ 4, 5] dec-3-yl, 1-nethyl-
cycl opropyl met hyl - 2, 4-di oxo-1, 3, 8-tri aza-spiro[ 4, 5] dec- 3-yl,
1- met hy| - 8cenmphuiiay by fForRYV* &5 zf’fpha@in@@ﬂtl&al@ decbpthils salilirieftbr thddec - 3- yI
1- met hyl - 8- cycl ohexyl met hyl - 2, 4- di oxo- 1, 3, 8-triaza- spiro[4,5]dec-3-yl,
- met hyl - 8- prop- 2-ynyl - 2, Nlaza spi ro[ 4, 5] dec- 3-yl ,

t hyl - 8- (4-chl orobenzyl ) ? 3,8-triaza-spiro[ 4, 5]dec 3-yl,
t hyl - 8- (2, 4-di fl uor obenzyl) - 49L; .3, 8-triaza-spiro[ 4, 5] dec- 3- yl,
t hyl - 8- (2- et hoxyet hyl ) - 2, 4-dij
thyI 8- (2- (2-et hoxy) - ethoxBﬁﬁthyI) 2 4 di oxo-1, 3,8-tri aza- sp|r0[4 5] dec

ne
-ne
-ne
ne
et h‘yhersm(&l%ﬁétaﬁé&@@d@pye andR K is,as definedgabove forR K exesputhg] Ré4-igngt |
t hox
ne
ne

¥haza- spiro[ 4, 5] dec-3-y
3-

th
SpiolhE s Sfiiod casbogyelic arl. oy bg promaied by couplipe ot g pcgsor of formala
thXI 8- but yl sul phonyl -2, 4- di oxo-1, 3, 8-triaza-spiro[4,5]dec-3-yl,
t hyl - 8- butyl carbonyl -2, 4-di oxo-1, 3,8-triaza- spiro[4,5]dec-3-yl,
n- propyl - 2, 4-di oxo- 1, 3, Kl i az {4 5] dec- 3-yl
8- (4- quorobenzyI) 2, 4- diox i ata- sp|r0[4 5] dec- 3-yl,
8- n-butyl -2, 4-di oxo-1, 3, 8- tri azad
trlfluoropropyl) 2, 4-di oxo-1, 3,84tria
8-i sobutyl -2, 4-di oxo-1, 3, 8-t ri B¥3- spiro[ 4, 5] dec- 3- yI

a O bl B 55%%11- oy b BieGAbIS romby it ar Rl ep?efﬁrsor
4- pheny! sutqhginls éf forfuRe” B Pﬂiﬁﬂlh&uh&ﬂy ac@elgtﬁblg |sﬂ%rd?l%§ﬂ3?s\f|1ér§§f 6-

di oxo- pi perazin-1-yl, 4-(2-ethoxyethyl)-2,"6-di'oxo-pi perazin-
4- (2- met hoxyet hyl) - 2, 6- diRyb- pi I{I-yl, Vo

4- pr opar gyl - 2, 6- di oxo- pi pera

4- (but ane- I-sulphonyl) 2, 6- di oxo r@;Lu— 1-yl,

4- et hyl sul phonyl - 2, 6- di oxo- pi peyazi nN"-vyl Csy

4- (4-chl or ophenoxynet hyl car bor13 - 2, 6- di oxo- pi perazin-l-yl and

4- (4-f 1 uorophenyl) -2, 6-di oxo-pi perazin-| - 11 Particularly preferred
conpouwkpseipR13Hg as definediabpvesand He’lsdmﬁipml?lycﬁslbaﬁtuteldécg}wnwb eyl oCampje)unaisbof

v N ey BRGNP R e T OB e e

above fonnulRAT witk aefehalbpgtinfilifie-2icarbd@itrile precursor of formula XIII

R, _ + HaloI\)\
A

wherein Halo is preferably Br, and R13 and R14” are as defined above.

1-
1-
nme
1-
1-
8-

X1
Cxy

The above coupling and cyclisation reactions may be carried out under various conditions and
in the presence of solvents and other reagents as required, including catalysts and co-factors as
known in the art and for instance, as hereinafter described in the examples.

The starting materials may be prepared and the coupled and cyclised products may be
converted into other compounds of formula V and salts and esters thereof using methods and

procedures known in the art, and as hereinafter described in the examples.
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optionally substituted carbocyclic aryl, may be prepared by coupling of a
hal o precursor of formula XI Halo N N N'~"C~ ~ N R13 R13 is as defined
above and Halo is preferably bronb, with an R14' precursor. Conpounds of
formula V' or a pharmaceutically acceptable salts or.esters thereof 14 / |
N VIP N NBC, ~ N R13 wherein RI3 is as defined above and R14"is optionally
substi t ut edcésrambRanus bféséiftﬂveﬂﬁoﬁﬁﬂhﬁ} {53310 Sroc%s@?forr?ﬁ %% ?{XC' | & ng a
correspondi carbocyclic arly-I-prop- B yne, azo B 'ﬁ/ e of

f or mul ﬁOIXPCPun%FPﬁFWmIaI o- pyrim dine-2-carbonitrile precursor of fornula
XIll RHalo N 14 XIl1 + HN NLC~ Xl I R13 wherein Halo is preferably Br,
and R13 and R14" are as defined above. |The above coupling and cyclisation
reactions may be carried qyfq under_vari us conditions and in the presence
of solvents and ot her reagen ag/r efui T, includi ngl cat al ysts and
co-factors as known in the art d tior jinstance, as hereinafter described
in the exanples. The starting mat &1 a N)W prepared and the coupled and
cyclised products may be convey d into ot her conpounds of fornmula V and
salts and esters thereof using nmethods and procedures known in the art,

and asadiei€ihbeTbre e if@E ebmpAsingn t he exanples. 12 Accordingly the pr esent
inventjon further provides processes for the preparation of conpounds of
Fornmul B | for the preparation of compounds of formula V’ or a pharmaceutically acceptable salts or

esters thereof
R1 4'\__(/fN AV
N él\ >~

/ N <N
R13

wherein R13 is as defined above and R14’is as defined above for R14, except that R14’ is not

optionally substituted carbocyclic aryl, coupling of a halo precursor of formula XI

Halo A
N X1
L
N CsN

/ N
R13
wherein R13 is as defined above and Halo is preferably bromo, with an R14’ precursor;.

ii)  for the prearation of compounds of formula V” or a pharmaceutically acceptable salts or

R 1 4" = N V"
Al
N CsN

/ N
R13

wherein R13 is as defined above and R14”is optionally substituted (carbocylic aryl or azole),

esters thereof

cyclising a corresponding carbocyclic arly-1-prop-2-yne, or azole-1-prop-2-yne of formula XII with

a 5-halo-pyrimidine-2-carbonitrile precursor of formula XIII

R Halo

14
A R13
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R14 N1 N N CAN R13 as hereinbefore defined, conprising i) for the
preparation of conpounds of fornula V' or a pharmaceutically acceptable
salts or esters thereof RI4 1 NV N NC-e N R13 wherein R13 is as

defi ned ahove and R14'is as defined above for R14, except that R14' is not

opt i ondersin Klalosis praferably Bir apBL3 and Ri4/] are apdefined gbeve; anddieesafien df desised, of
formu ; : ol ' ' . i

ral o o SIES prodiertntattdinls o fifhgy CHRROELS Rl L 39 S PRS- SRENF Bl
of conpounds of formula V' or a pharnaceutically acceptable salts or
esters thereof

l,. G N 3 wh in R13 i def i ned
and_R14" | CORPPBH-ATTY BYSHIOPUR Sther oA e T yfprioyords dvel ey i 4o ng a

cor r esaanfy BEbuphieqeaseht ¢ arly-1-prop-2-yne, or azole-I-prop-2-yne of
formul a XI% W ?h a 5-hal o-pyrim dine-2-carbonitrile precursor of formla
X1l R Hal &omppundsyfithengptignchaxing basivigzowps cag bepenvertad o ecid adgitien saltsh| y

Br, a@%e@aﬁy%ﬂgn&gﬁﬁﬁf a@c%pggfei JARY PRQY Gte f%H‘Hecf, ?&r&g}‘n%%r, Witihfin(()jr%%ilig %gi’ds,
such as mineral acids, for example sulfuric acid, a phosphoric or hydrohalic acid, or with organic
carboxylic acids, such as (C;-C,)alkanecarboxylic acids which, for example, are unsubstituted or
substituted by halogen, for example acetic acid, such as saturated or unsaturated dicarboxylic acids,
for example oxalic, succinic, maleic or fumaric acid, such as hydroxycarboxylic acids, for example
glycolic, lactic, malic, tartaric or citric acid, such as amino acids, for example aspartic or glutamic
acid, or with organic sulfonic acids, such as (C;-Cy4)-alkylsulfonic acids (for example
methanesulfonic acid) or arylsulfonic acids which are unsubstituted or substituted (for example by
halogen). Preferred are salts formed with hydrochloric acid, methanesulfonic acid and maleic acid.

In view of the close relationship between the free compounds and the compounds in the
form of their salts, whenever a compound is referred to in this context, a corresponding salt is also
intended, provided such is possible or appropriate under the circumstances.

The compounds, including their salts, can also be obtained in the form of their hydrates, or
include other solvents used for their crystallization.

The compounds of the invention exhibit valuable pharmacological properties in mammals
and are particularly useful as inhibitors of cathepsin K.

The cathepsin K inhibitory effects of the compound of the invention can be demonstrated in

vitro by measuring the inhibition of e.g. recombinant human cathepsin K.

The in vitro assay is carried out as follows:

For cathepsin K:

The assay is performed in 96 well microtiter plates at ambient temperature using
recombinant human cathepsin K. Inhibition of cathepsin K is assayed at a constant enzyme (0.16
nM) and substrate concentration (54 mM Z-Phe-Arg-AMCA - Peptide Institute Inc. Osaka, Japan)
in 100 mM sodium phosphate buffer, pH 7.0, containing 2 mM dithiothreitol, 20 mM Tween 80 and
1 mM EDTA. Cathepsin K is preincubated with the inhibitors for 30 min, and the reaction is
initiated by the addition of substrate. After 30 min incubation the reaction is stopped by the

addition of E-64 (2 mM), and fluorescence intensity is read on a multi-well plate reader at
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converting the product obtained into a further compound of fornmula I, or
into a salt or ester thereof. Conpounds of the invention are either
obtained in the free form or as a salt thereof if salt formng groups are
present. Conpounds of the Invention having basic groups can be converted

i Nt o EFiptivading eonssing wavelengthsof P60 pyd Hhmmerespactivelly| Gonpoordstof Hednwatids .

These atr : | ' | C,.aclhds, h a 1 ner -
201 ds, THENY Bt o iR ol chlhep RO SFIRSip B 100 G0y £ gt oo
or ganiless. preferably pf aboutiMior, less gy abayt 0.0IMCHua ifbrarsple, tiwcpinp ounde ditExaudples b;15f or
exanpl 735 GaWIBUPR: idiffiféh AR 8F LB aiP0 BTk RiveifX QP! € aceti
aci d, such as saturated or unsaturat i carpoxyl'rc acrds, ‘for exanple
oxal i ¢, sudviviavcof their@ctdvity asfinhibitors ofi catbgpsinuEhCampomyds of thednixntiphiace aci ds,

for exanpl I lic, lactic, i artaric or citric.acid, such. a
i no TAERBGrTSHOR el el fosesleiiod apd BroBby s oF Yiftes apd Bt
sul f onjodigiehsimvo itz elevatdddevdldor cattteyhia W, f9ueh distades Mcldde iR ¥ RTMW Ivin

met hanesul fonic acid) or arylsulfonic acids which are unsubstituted or
subst iipfgetien by engarismpsuch aspnewrrQygHnTaring; Eypsanema gruzi, dupsanotsy braetiydrithidia
hydr ocfjl:Qfi | DaBEs; ' | d. el el lL.ew of the

cl os eq?%al é%@b%gﬁ‘gbaﬁ%me n&l%lelhaé&;k Pg%%g%cﬁéggﬁgg{é&gsn%ﬁtxﬁag&g%% :%‘}r?a gtufr‘r?uf he

f or m dfvdsiomi and Sahow, medstads)eandoothardieand such aametncleomhtic leakddiisGoplont ext, a

correspond] na sal}1 i s al sg i‘?t,e,deg.,qeﬁrovi ded such is possible or
approd‘ﬁ‘?sﬁi‘ FRIOPOY-HENETOPEY ARt (IS941€% conpounds, including their salts,
can al so beogRipRinethds bedhBndlRARH o disfiRbd of MIERTR DonOloss, A8 stdkanot her
solvents used for their crystallization. The conpounds of the invention
exhi bi GompgundspEthp Aavention May ibe akediion preatmeatandprophylaxisof skl diseases, including
particularly usef ul i_nhi hitors of. cat hepsi . e cat.hepsin K .
o b lsPhortaipdvaisente ot 1 adior s Aha BR Dl Pager B mineericemip | o
Vi tro dfymalgasisy 8. tuf®uik-itiubéd hypercalcemigand Be@bdlicwone divaRnAlwithepsi n K
The in_vitro assay_is carried out_ as follows: Faor cathepsin K The assay

i s perGempanads pf he Ipnfionmay be usefor featmest ax praphylayis of dingrsesfigxeessiyeng
" O Ae QAT CRLABTL o RS 5Nl

Z- Phe-néoplagildiseasd3aptolding lemptessian &f Higit levels ff protddptamdnzymas AfiDmatvixsodi um
phosphdate buffer, pH 7.0, containing 2 mMdithiothreitol, 20 nM Tween 80
and 1°EW8¥9FA  Cathepsin K is preincubated with the inhibitors for 30 mn,
and the reatdrhyinil$ of theihventis a@’al&d‘ﬁd&dﬁéﬂtfbpﬁteﬂ?éntﬁgQﬂr&éﬁr%-c Ha8¢ di3Chsd] N

i ncubation the reaction is stopped by the addition of E-64 (2 , and

f | uor eathesorclerosiy @rpdndipg pheraselerotin plaghe rupturgengd dpgtahilization entogmmune diseases,

respiratory diseases and immunologically mediated diseases (including transplant rejection).

Compounds of the Invention are particularly indicated for preventing or treating
osteoporosis of various genesis (e.g. juvenile, menopausal, post-menopausal, post-traumatic, caused
by old age or by cortico-steroid therapy or inactivity).

Beneficial effects are evaluated in in vitro and in vivo pharmacological tests generally
known in the art, and as illustrated herein.

The above cited properties are demonstrable in in vitro and in vivo tests, using
advantageously mammals, e.g. rats, mice, dogs, rabbits, monkeys or isolated organs and tissues, as
well as mammalian enzyme preparations, either natural or prepared by e.g. recombinant technology.
Compounds of the Invention can be applied in vitro in the form of solutions, e.g. preferably aqueous
solutions or suspensions, and in vivo either enterally or parenterally, advantageously orally, e.g. as a

suspension or in aqueous solution, or as a solid capsule or tablet formulation. The dosage in vitro
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14 excitation and em ssion wavel engths of 360 and 460 nm respectively.
Conmpounds of the Invention typically have I C50s for inhibition of human
cat hepsin K of |ess than about 100nM down to about InMor |ess, preferably
of about 5nM or |ess e.%,s ablout 0. 50M _ Thus for_exaqﬁl e, the conpounds of
Exanpl B&Y §angs betyyegn about 177 ppolpicengs 10 omojar spnsentrationss The dasnsean Hepanay mngs,

| M anden@ing YRSk df@ininistration B¥wBdn 0okt 6.1%&!150?1?{1?% inhibitors of

cat hepsi'n K, "Conpounds of the Invention are particu useful in mammal s
as agents f &he antaethritioeffizacy of thp Spmprimdseif th beagin fanthertedinoeit of dendiatdidns

i nvol vipg.el ey |evels .of cathepsin K. Suc | seases .i ncl.ude di seases

i nvol v%lt?sl C%P g%? %Sﬂmﬂflé 8?@%?‘??0?%@ SE%EW ozis?“?)'ﬁaég at ‘ingg?:lé)? pliuyant arthuus, 48 g
cruzi, déscyibsbprevisusly (R 8. Esset, dtvldl. Rhedmistblogy,a1993,20, 1€lel) as parasitic

di seases such as schistosom asis and nmalarra, tunours (tunmour invasion and

tumour et adheelfisscy of the eampqunds ebte daveniiemios sheneeatmpntfwsteparthritis can be

| eukod : I . i m ' :

5 hocHBL A o 8 R ATV Y A AP ER
t hus t Hescribahpevioudy (Colbimbo lenzle ArthoRhevmy. 1983 Q6 £875(886)1 Thatffieaty afle

prophyl axi s af .such di seases, including, osteoporaqsis, (gingival diseases

CLch 265Hpgt i hE Mede 5606 slighitiied einerbiy b EEALcoRas Betiber SR dea o

mal i gnﬁfw)buslg.(gz%ﬁﬂgfp&%l;lnﬂgﬁﬁ;@ﬁeyym[ g48la¢misa 18nd metabolic bone di sease.
0

Al so the Conpounds he Invention may be use Tor treatnment or prophylaxis
of di seasesTo¢ effigaaygdithecorapaunids gfjhe drveniden fox thciggatitenti afwstepparbsisicaigbe

ost eoapt.hri.t] r ' rifi s, wel | certain. neoplastic

di seas é%te{d%b%f%sﬁ%ane%gﬁggéﬁ%eﬁ So&%té%o?aé%%ﬁogn%ﬁd f%f%ﬁ@%‘f‘ fm&aresﬂﬁ #e&-8and

mat r i XrabBit @ amakdyoin whiehesu ooiBpeinds A ddmisitteredto tiy ghimhEahd thelpreadmd of or
preventing or, treating coranary disease, atherosclerosis (includin

at her oBRIKEFOR1; hong respipliop as: measursddn yuae anserym 42-g is)desqihed imsicaperos gases,
respi rF‘l@'?)’7:§§§-§@§).es and i nmunol ogi cal | y nedi ated di seases (including
transplant” rejecti'on). Conpounds of the Invention are particularly

i ndi cat ed f Accqrdipglyrit ifimhep aspectsabe inyentmmtpeoyidesnsi s of vari ous genesis (e.g.
j uveni l,e,, nmenopausal St -.nenopausal , post-fraumatic, caused by old age
or by é‘oqqrpg%{ngfgﬁ}?ilavqprﬁ@]5%‘3/“8895FWE&?‘?‘\W‘FW‘.’ Beneficial effects are

eval uah pHarnfacéuticMi dofrposifin cBmiptivifg RICHPREM 60Ihe IhvenBSh &s HEARTVEigtedikROWN 1N
the art, and as illustrated herein. The above cited properties are

denons meghod of freating 4 patisniandfering Foppor wseeptiblg 4o adiseasg\aameesiicsd oendjtionaimmal s,
e.g. r .G ; i . ' .Or s.apd tissue as
vel'| aghieh cllbiin KQEopRARR, bomo A S Rcrdod Uy TREALTY SRRy AP combREor,

r econbthedntention fothe payent, and

the use of a Compound of the Invention for the preparation of a medicament for therapeutic or
prophylactic treatment of a disease or medical condition in which cathepsin K is implicated.

The present invention relates to methods of using Compounds of the Invention and their
pharmaceutically acceptable salts, or pharmaceutical compositions thereof, in mammals for
inhibiting cathepsin K, and for the treatment of cathepsin K dependent conditions, such as the
cathepsin K dependent conditions, described herein, e.g. inflammation, osteoporosis, rheumatoid
arthritis and osteoarthritis.

Particularly the present invention relates to a method of selectively inhibiting cathepsin K
activity in a mammal which comprises administering to a mammal in need thereof an effective
cathepsin K inhibiting amount of a Compound of the Invention.

More specifically such relates to a method of treating osteoporosis, rheumatoid arthritis,

osteoarthritis, and inflammation (and other diseases as identified above) in mammals comprises
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Conpounds of the Invention can be applied in vitro in the form of

solutions, e.g. preferably aqueous solutions or suspensions, and in vivo
either enterally or parenterally, advantageously orally, e.g. as a
suspension or in aqueous solution, or as a solid capsule .or tablet

f or nul admipisteringdoagnapmal in nged therepba perpespandjagly sffeetive st o @ Compolad ofand
10" 9 eqﬁgﬁgﬁﬁpntrations. The dosage in vivo may range, depending on the
route of admnistration, between about 0.1 and 100 ng/kg. The antiarthritic
ef fi cacy oTh¢ fodlo@impenanmplesafe intmmdeditoeilinstente fherinvehtion aedhiaremot toobe ddnsimat &i d

arthrith ﬁan he d terni?ed usi n nDdeIsgéfch as, or simlar to the rat
model BYN&JPHRLARS therepn.i { praperafures qregiven i flegreey Confdgrpde. Afmot mentignedet . g
J. Rhe , ; i

! vont S e eyt ions Bre pblURndd T Bl pRACARFRRNDLED Bhut [Fana
nmodel s1€Qmim Hg (5:20si33imbar). tkhetstraictureof finab prodinets, intetoedistesraud stawing amyerinidel |

as degcri [ eV] t al..Arth, Rheym 1993 26, 875-886

The ef Froonnoesf bRt iisbiRatiRAof o B mithbnitys 4 G ondnc vt tics

hi st ol .0\, IRGINMRY Abtrbdationsasedias ¢hdst @Enveatigidl pkart O Byrne et al .

I nfl amm Res 1995, 44, S 117-S118). The efficacy of the conpounds of the
invention for the treatnment of osteoporosis can be determ ned using an

ani mal nodel such as the ovariectom sed rat or other simlar species, e.g.
rabbit or nmonkey, in which test conpounds are administered to the aninal
and the presence of markers of bone resorption are neasured in urine or
serum (e.g. as described in Gsteoporos Int (1997) 7:539-543). Accordingly
in further aspects the invention provides: A Conmpound of the Invention for
use as a pharmaceutical; a pharnmaceutical conposition conprising a Conpound
of the Invention as an active ingredient; a nethod of treating a patient
suffering fromor susceptible to a disease or nedical condition in which
cathepsin Kis inplicated, conprising adm nistering an effective anmount of
a Conmpound of the Invention to the patient, and the use of a Conmpound of
the Invention for the preparation of a nedicanment for therapeutic or
prophyl actic treatnment of a disease or nedical condition in which cathepsin
Kis inplicated. The present invention relates to nethods of using
Compounds of the Invention and their pharmaceutically acceptable salts, or
phar maceuti cal conpositions thereof, in manmmals for inhibiting cathepsin
K, and for the treatnent of cathepsin K dependent conditions, such as the
cat hepsin K dependent conditions, described herein, e.g. inflammtion,

ost eoporosi s, rheumatoid
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arthritis and osteoarthritis. Particularly the present invention relates to
a nethod of selectively inhibiting cathepsin K activity in a mamual which
conprises adm nistering to a mammal in need thereof an effective cathepsin
K inhibiting anount of a Conpound of the Invention. Mre specifically such
relates to a method of treating osEHXOMRIES, rheumatoid arthritis,
osteoarthritis, and inflammtion (and other diseases as identified above)
in manmal s conprises 16 adm nistering to a manmmal in need thereof a

cor r eSpARMN D idscibdhb pYparitiBh of 6-@fq1ﬁorﬁ&ﬁ?mﬂ%y%lq[i,bf%l]%ﬁﬁﬁiﬂiﬂeoﬁcarg&ﬁtrﬂe
foll owi ng exanples are’intended to illustrate the invention and are not to
be corfstivatings sshichoae kgy initerimediates der thépreperatio efrpempaundeof Eorewdg Ven i n
degrees Centigrade. If not nentioned otherw se, all evaporations are
perfornmed under reduced pressure, preferably between about 15 and 100 nm
Hy (= Btmdplé1ohar). The structure of final products, internediates and
starti materials 1is confirnmed by standard anal ytical nethods, e.g.

m cr odhBremomethylr7 neopentyb/ A pyrrelobl.3dpyrinidine-2-cagbonitrils | R NVR) .

Abbrevi ati ons used are those conventional in the art. 17 EXAMPLES Exanple
1 describes the preparation of

6- br ononet hyl - 7H pyrrolsa] 2,.3- d] pyri m digne- 2 car boniwkd sderivatives which
are key®BH nmedi at es f%ﬁiprepar atio ‘o\fN conmpounds of ha V.
Example 1 19\ " W W e my N/)\c —

6- Br onoeret l -@- neopent yI - 7H-nyrrol of 2, B-d] nyri m di ne-2-c eNe Br Br
THPOBr I ~ N~" \~X%\ Ny HNN Cl N CN 30 C NC CN D THPO HO
NBr - N NP RCN " CN ~ N N~CN THPO D

THPO \_{/fu HO \_q\,‘ Br\_m"
— >€N N Nen >%N N Sen T >a" N/)\CN

F

Ho/\ —_— THPO/\
C

A) 5-Bromo-2-chloro-4-(neopentyl)aminopyrimidine (A

Neopentylamine (30 ml, 0.255 mol) is added dropwise at 0°C over 20 min to a soln. of 5-bromo-
2,4-dichloropyrimidine (29.17 g, 0.128 mol) in MeOH (230 ml). After stirring for 20 min at 0°C,
the mixture is warmed to room temperature, stirred for 3 h, and evaporated. The residue is
suspended in 300 ml of EtOAc, washed with sat. ag. NaHCO3 soln. (80 ml) and brine (80 ml), dried
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C A) 5-Brono-2-chl oro-4-(neopentyl)am nopyrimdine (A) Br \ I f HNNGC
A Neopentylamne (30 m, 0.255 nol) is added dropw se at OC over 20 mn to
a soln. of 5-brono- 2, 4-dichl oropyrirn'di ne (29.17 g, 0.128 nol) in MeCH

(230 the mxture is warned to room

f
terrpe?g}%[ﬁr }gf“? E‘%algraralf%nge fest ds gﬁagrgpl&sl omsilica ged rofyan; (800 g of pilicnigel; i n
300 1} hed th NaHCO3 | (80 m db 80
| dP?’@Bf%%ﬁ% iSimgive Spre %%M&Qo“ £ R2%) oSty AR eqbbgﬁnén
;S)'rohﬁitcg’fh FRLYOT) 96 8 0o 2 981 (o, BP¥ AR Fa ekt B §4). 6 1. o0

(s)336(dJ 80)552-561(br s), 8.12 (s). Rf 0.48

(hexane/ Et OAc 5:1). B) 5-Bronp-2-cyan-4-(neouentyl)am nonyrimdine (B) Br
~N HN NACN B At roomtenperature, to an aqueous soln. (26 m) of NaCN
(8.610g9, O (33 nl), DABCO (4.395 g,
39.2 ) in DVSO (200 m). The
mxture is stirred for 2 h at GOC poured into an ice water (ca. 750 m),
extracted (2 x 200 m of EtOAc, and 2 x 200 rri of Et20), and dried (MgSOH4).
The organic layer is treated Wit h SF evapor ated, and the residue
i s chromat ographed on a silica gel col (850 g of silica gel;

hexane/ Et OAc 4:1) to give the producﬁN /(L28N95 g, 929 . Light yeI | ow
solid. 1 H NWR (400 MHz, CDC1l3) 6 0 (s), 3.38 (d, J =8.0), 5.14 - 5.29
(br. s), 8.30 (s). R 0.43 (hexan tOAc_4:1). O Propargyl
(tetrahydro-2H uvran-2-vl) ether c B 0C, 3, 4-di hydro-2H pyran (173
m, 1.90 nol) is added dropw se over 10 mn to a soln. of propargyl

al cohol (88.49 g, 1.58 nmol) and TsOHH20 (16.08 g, 84.53 mmol) in CH2C12

(880 M9 room temperature, to an aqueous soln. (26 ml) of NaCN (8.610 g, 0.176 mol) is added
successively DMSO (33 ml), DABCO (4.395 g, 39.2 mmol), and a soln. of A (32.59 g, 0.117 mol)
in DMSO (200 ml). The mixture is stirred for 2 h at 60°C, poured into an ice water (ca. 750 ml),
extracted (2 x 200 ml of EtOAc, and 2 x 200 ml of Et70), and dried (MgSOy). The organic layer is

treated with SiO (90 g), evaporated, and the residue is chromatographed on a silica gel column.
(850 g of silica gel; hexane/EtOAc 4:1) to give the product (B) (28.95 g, 92%). Light yellow solid.
IH-NMR (400 MHz, CDCl3) 8 1.00 (s), 3.38 (d, J=8.0), 5.14 - 5.29 (br. 5), 8.30 (s). Rf 0.43
(hexane/EtOAc 4:1).

C) Propargyl (tetrahydro-2H-pyran-2-yl) ether (C)

mPO/\
c

At 0°C, 3,4-dihydro-2H-pyran (173 ml, 1.90 mol) is added dropwise over 10 min to a soln. of
propargyl alcohol (88.49 g, 1.58 mol) and TsOH*H0 (16.08 g, 84.53 mmol) in CH»Cl, (880 ml).

After stirring for 80 min at 0°C, the mixture is warmed to room temperature, stirred for 3 h, treated

with Et3N (12 ml), and evaporated. A vacuum distillation (20 mmHg, 80°C) gives C (224 g,

quant.). Colourless oil. 1H-NMR (400 MHz, CDCl3) 8 1.46 — 1.70 (m, 4 H), 1.70 — 1.91 (m, 2 H),
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After stirring for 80 min at 0C, the mxture is warmed to room tenperature,
stirred for 3 h, treated with Et3N (12 m), and evaporated. A vacuum

distillation (20 nmHg, 80C) gi ves C(224 g, quant.). Col ourless oil.
1H—NI\/RS4OO 3%58146- , 1.70 - 1.91 (m 2 H), 19
2.41 (34§ L=2.3) 3.49 58 (g 158), BB 3 (m31811,3493—858((mlﬂ)kﬂ-?-3$ddtg=155. 58

ng)l %%),4%02(’2}1&(1'1915,‘]2.2),2}.%30,%:23.0).4 30 (dd, J =15, 2.2), 4.83 (t, J =

2- Cyano- 4- (neopent yl ) am no- 5- F3- (t et r ahydr o- 2H- pvr an- 2-yl oxy) - prop- 1| -vnvl | -
pvrimdine TWON F N '"CN DAt roomtenperature, a soln. of B (42.50 g,
0.158 nol) and C (44 m, 0.313 nol) in dryDIVF(420 m) is treated with

Et3N ( . B2 PR
ﬁﬁ#ﬂlﬁﬁ%r el ?‘gﬁﬂsoﬂ?ete%h ol X{I)r ed |12n[ op "ém\l/'gy
(ca 0 ), extracted (2 x 400 m of EtOAc, and 3 x 300 m of Et20),
washed with 2% agq. Na2EDTA soln. (2 x 350 m), and dried (MyS04). The
organic layer is treated with Si02 (120 g), evaporated, and the residue is
cheomat ographed on a silica gel ¢ mm (1800 g of silica gel; hexanel/ Et OAc
2:1) to give the product (D) ('ﬂ" 14 Orange solid. 1H NWR (400
MHz, CDC13) S 1.47 - 1.70 (m 4 H), 92 (m 2 H), 3.31- 3.43 (m 2
H, 3.52 - 3.61 (m 1 H, 3.84 - 3.9 , 4.53 (AB g, J =7.0), 4.86
(t, J =3.0), 5.89 - 5.97 (br. s), 8. cNO. 44 (hexane/ EtQAc 2:1). E)
7- Neopent yl - 6- (t et rahydro- 2H pvran-2- ydoxy) net hyl - 7H pyrrol o[ 2, 3-d] pvrim -d
ine-2- carbonitrile (E) TFPON N N ED20 At roomtenperature, a soln.
of D (43.94 g, 0.134 nol) in dry DVF (350 m) is treated with DBU (7.1 m,
47.5 mmol ), stirred for 2 h at 100C, poured into an ice water (ca. 2500
m), extracted (2 x 500 m of EtOAc, and 2 x 500 ml of Et20), washed with

H2O ( 2Axrodffteffipy tﬂélmmww 2.50 dlssnmlﬂt@ N, 9913 m& i e O in
CH2C12/ l\/rEC]-If Fa % |3Qt4rea?2 d with aCtIV$4€d charnéogal Jﬂ? Iﬂf«‘(ﬁﬂ'@

S b et b EAgN g, AT S mo R, s 16umn s a6 (Lbs O RACE (51 el

h
gives ! e1) The mixture is stirred for 2 h at 80°C, poured into an ice water (ca. 3000 ml), extracted (2 x
400 ml of EtOAc, and 3 x 300 ml of Etp0), washed with 2% aq. NayEDTA soln. (2 x 350 ml), and

dried (MgSO4). The organic layer is treated with SiO5 (120 g), evaporated, and the residue is
cheomatographed on a silica gel column (1800 g of silica gel; hexane/EtOAc 2:1) to give the
product (D) (47.14 g, 92%). Orange solid. IH-NLJR (400 MHz, CDCl3) 8 1.47 - 1.70 (m, 4 H),

1.70 - 1.92 (m, 2 H), 3.31 - 3.43 (m, 2 H), 3.52 - 3.61 (m, 1 H), 3.84 -3.92 (m, 1 H),4.53 (AB g, J
=7.0), 4.86 (¢, J = 3.0), 5.89 ~ 5.97 (br. s), 8.21 (s). Rf 0.44 (hexane/EtOAc 2:1).

7-Neopentyl-6-(tetrahydro-2H-pyran-2-yloxy)methyl-7H-pyrrolo[2,3- rimi-dine-2-

carbonitrile (F)

aveet
=< .
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product (E) (40.86 g, 93% . Brown solid. 1H NWR (400 MHz, CDC13) S 1.10
(s), 1.52 - 1.70 (m 4 H, 1.70 - 1.90 (m 2 H), 3.53 - 3.63 (m 1 H),
3.83 - 3949 (m 1H), 4.22 (s), 4.67 (t, J =3.0), 4.75 (d, J = 13.0),
5.04 (d, J =13.0), 6.58 (s), 8.93 (s). Rf 0.38 (hexane/EtOAc 2:1). F)

6- Hydr oxynet hyl - 7- neouent yl - 7H-nvrrol of 2, 3-dl nyrim dine 2 carbonitrile (F)
HONNN-~~CN F At roomtenperature, a soln. of E (40.86 g, 0.124 nvol)
in THE (300 m) is treated with MeOH (600 mM ) and TsOHH20 (2.30 g, 12.1
ol ) , ASToPRYEEDeRgRure, shsoln. o€ B @A.Mig: 6184 Sid1Y ih.d7p DMIF (350nd]) ievead #RHBThe

i d d d filtered. Washing the cake with
e on 100" R G B s i BlnsR A0 Piised o an optsir (o9 23R iRkt 5
evapor 30l of ditOske| wetl2 k50094l of By O welialvith M9ON2% 30'ull R AR dTh) ot

brine (100 m), and evaporated he resi due suspendée
Et OAc, evaprtated] Asomdof tha sésiidug it QECBOH h: 1E(r1@90n{1)31@ tﬂahr)edgalfﬁeaéuwéa her the

product (F) g , batch 2). The filtrate is treated with Si 02 09,

ev apor%‘@@ﬂal ( ﬂﬂ)isﬁg‘?@ as4QiGefor 30 mirh laod‘rﬁltctgdaAh edaponatdnsf thechitrge) g1%%| thgm (300
g of sil C‘?@e@ gH g%(% QAc 3; 2 ve another F (2.58 g, batch 3).
Conbi rRR‘EP 0180182 93%)- Oafn\ﬁekd @%)NEMDC@ﬁ b0 €0) 1.61 —1EFONMAR 4

(400 91—](8 4.23 (s), 4.98 (d, J =
6.0), ‘%?0 §36§"§2ﬁé 3(1?%;66](’2?6? é&sﬁél‘*c% 1Hp$.22%9), 667 (2, J=3.0), 4.75
6- Bror(dmaLhyl())?s@qs gad 13.0)/ 6158 YH! 693, Be ¢ rbonitrile Br /
N N NLCN At 0OC, a 6sbnol n. of) CBrX}) 56. 5‘8 bé‘gﬂéx&}. |nA%%q?CHZC12 (150 m)

i s added dropwi se over 15 mn toasoln of F (20.65 g, 84.5 mmol) and
Ph3P (44.2 g, 0.17 nmol) in dry CH2C12 (150 m ). After stirring for 30 mn
at 0C, the mxture is warned to roomtenperature, stirred for 3 h. The

i Xt G-Fucotumettty Ao SR CU2F0RL I3 HAS A o ARG\ OB 20!
(150 M) and brine (150 M), an rie ')_._I'ml’avgpistreated
with Si02 (70 g), evaporated, and the residue is |oaded on a silica gel
colum. FC (800 g of silica gel exane/ OAc 7:4) gives the title conpound
(20.36 g, 78%. Yellow solid. OO\ , CDC13) S 1.12 (s), 4.27
(s), 4.72 (s), 4.84 (s), 6.75 (s), Rf 0.44 (hexane/ EtQAc 7:4).

Exanpl e 2 describes the preparati on
6- Aryl oxy-7H pyrrol o 2, 3-d] pyrim - 2-car boxarri de

F

At room temperature, a soln. of E (40.86 g, 0.124 mol) in THF (300 ml) is treated with MeOH (600
ml) and TsOH*H»O (2.30 g, 12.1 mmol), stirred for 3 h, treated with Et3N (1.75 ml), and

evaporated. The residue is suspended in 30 ml of EtOAc, and filtered. Washing the cake with
EtOAc (100 ml) gives the product (F) (20.76 g, batch 1). The filtrate is evaporated, dissolved in 500
ml of CHClp, washed with HyO (100 ml) and brine (100 ml), and evaporated. The residue is

suspended in 10 ml of EtOAc, and filtered. Washing the cake with EtOAc (30 ml) gives further the
product (F) (2.65 g, batch 2). The filtrate is treated with Si09 (30 g), evaporated, and the residue is

chromatographed on a silica gel column (300 g of silica gel; CHClp/EtOAc 3:2) to give another F

(2.58 g, batch 3). Combining the batches 1 - 3 gives F (25.99 g, 87%). Yellow solid. 1H-NMR (400
MHz, CDCl3) 8 1.10 (s), 1.90 (¢, J = 6.0), 4.23 (s), 4.98 (d, J = 6.0), 6.68 (5), 8.92 (s5). Rf0.46
(CHCI3/EtOAc 3:2).
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derivatives Exanple 2-1.

6- (6- Chl or o-nyri di n-3-vl oxynet hyl )-7-(2, 2-di net hyl -nrouvl )-7Huvrrol o[ 2, 3
dInyrim'dineZ carbonitrile C / \ O ~N

6- Brorrggre | - 7- (2 2- di n'eth I-ropyl yrroI 0[2 3- d]pyrlmdl ne- 2- car boni
trlle . '.. | 17 X L) ]~ C Si d 2 ﬂ‘

2- chl or o- 5- hydr oxypyri di ne (1 56 mml) and K2C03 (1 69mMmol ) are added. The
m xture is stirred at roomtenperature under nitrogen 22 atonosphere for 11
h. The reaction mxture is diluted w er and extracted with AcCEt
(twce) and Et20 (twice). The COMJ_%E:G% nic layer is washed with water
and brine, dried over MgS™, and cong d in vacuo. The residue is
purified by silica gel colum chrg%l%}gra hy PH- hexane : AcCEt=1:1) to

give the product in 99 %yield. B peating the procedures descri bed above
usi ng appropriate starting materi af's\and conditions the follow ng
conpounds of fornmula 2-1 are obtained as identified belowin Table 2-1. N
2-1 NNN Table 2-1 Expl. No. Rx Yield Rf (solvent) NVR(400MHz, S) (9
(DVBO-d6) 2-1 Q N 99 0.34 0.97(s, 9H), 4.25(s, 211), 5.56(s, 211),
(n-hexane: AcOEt=1:1) 7.03(s, 1H), 7. 49(d 1H), 7.67(dd, 1H), 8.28(d, 1H),

9. 18( dAt 0%), a s6aD8HBr4358.1G:H8. I xhol? irP&ryCIRACI (P5Y S g%ﬂﬂd d?ch) JZID

4.25(s. 2H).  (n-hexane: A1 tho T43( s %ﬁ) ) J5 pade é‘%@ o 4> )

7.17(dg,a @H} of B.(2B6%g, 845 mrﬂal))il(dSPh3P1(Hl)1 2 g, 0.17 mol) in dry CH,Cly (150 ml). After
stirring for 30 min at 0°C, the mixture is warmed to room temperature, stirred for 3 h. The mixture

is diluted with CHCly (300 ml), washed with sat. aq. N aHCO3 soln. (150 ml) and brine (150 mi),
and dried (MgSOy). The org. layer is treated with Si09 (70 g), evaporated, and the residue is loaded
on a silica gel column. FC (800 g of silica gel; hexane/EtOAc 7:4) gives the title compound (20.36
g, 78%). Yellow solid. 1H-NMR (400 MHz, CDCl3) 6 1.12 (5), 4.27 (5), 4.72 (s), 4.84 (5), 6.75 (s),
8.95 (5). Rf 0.44 (hexane/EtOAc 7:4).

Example 2 describes the preparation of 6-Aryloxy-7H-pyrrolo[2,3-d]pyrimidine-2-carboxamide

derivatives

Example 2-1.

rimidine-2-

carbonitrile

6-Bromomethyl-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile (1.3 mmol) is
dissolved in DMSO (or DMF) (4 ml). To the solution, 2-chloro-5-hydroxypyridine (1.56 mmol) and

. K2COs (1.69mmol) are added. The mixture is stirred at room temperature under nitrogen
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(CDC13) 2-3 N\ / \ 75 0.27 1.04(s, 9H), 4.22(s, 2H), 5.35(s, 2H),
(n-hexane: AcCEt=1:1) 6.81(s, 11-1), 6.84(dd, 1H), 6.94(d, ci 1H), 8.28(d,
1H), 9.01(s, 1H) 2-4 (CDCla) M ~ 0 66 0.25 1.07(s, 9H), 4.10(s, 2H),
.22(s, 2H), (CH2CI2: MeOH=9:1) 6.41(s, 1H), 6.45(d, 2H), 7.30(d, 211),
.96(s, 1H) 2-5 - (CDCL3) o\ 57 0.26 (AcOEt) 1.04(s, 9H), 4.26(s. 2H),

. 36('S, awdlibs hefﬂ 1@1‘ 1Ph. SThe]{’antloK ngﬁm% i2difdied Qﬁll)vategarﬁ%xtrgeté?dl\(/iﬂﬂ Aébhit tw1ce)
.40(brs, 1F 1H) -6 (CDC13) 1.00(s 22(s

.47 (nﬂndflE &ch“é H%fhe Qpl@dlleg OI@PI)C laysr jsgyaghe ‘I“bth Wﬁ‘é&@ﬁ‘é’%&(ﬂe P’V?)Mgéocb

. 25-1. %ﬁfwnc&ﬁ)ated%x @qu@ 'ﬁx%(réﬁdu&gpurlfﬁd% %i@i@§gel %’ﬁmm%ﬁro%a 4oy (4-5aS)
.99(s, H% 1H), 2-7 hexane: z:E % 75(d, 1H),
. 71( dd AcOE#1; l)soge(sshepzqdpytm&%’ewd 2H) 2. 55(s 3H) 1. 03(3 9H) H 27
.43 (DMBO): 0.96(s, 9H), 4.22(s, 2H), 2-8 (CH2Cl2: MeOH =9:1) 5.41(s, 2H),
.95(dd, 1H), 5.98(d, 0 1H), 7.01(s, 1H), 7.29(d, 1H), 9.19(s, 1H),
11.18(s., 1H) O (CDC13) 2-9 26 0.29 1.04(s, 9H). 4.24(s, 2H), 5.35(s, 2H),

0 ( n- heﬁ rcpeaé?gql':r& f&ie&u)res%eéggéd abjow usigg z’ﬁ%(‘&pnaél_sl)artm% rga%ergalszzﬁ'n(lrpogrﬁ?ions%hg 0(s,

following compounds of formula 2-1 are obtained as identified below in Table 2-1.

OO ~NOC0 U U

Table 2-1
Expl. No. Rx Yield Rf (solvent) NMR(400MHz, &)
| (%)
7\ (DMSO-dg)
2-1 c1—©—o\ 99 0.34 0.97(s, 9H), 4.25(s, 2H), 5.56(s, 2H),
N (n-hexane:AcOEt=1:1) | 7.03(s, 1H), 7.49(d, 1H), 7.67(dd,
1H), 8.28(d, 1H), 9.18(d, 1EH)
— (CDCly)
22 C“s@‘c’\ 55 0.24 1.03(s, 9H), 2.53(s, 3H), 4.25(s, 2H),
N (n-hexane:AcOEt=1:1) | 5.33(s, 1H), 6.77(s, 1H), 7.11(d, 1H),
7.17(dd, 1H), 8.26(d, 1H), 8.97(s,
1H)
— (CDCh)
2-3 NQO\ 75 0.27 1.04(s, 9H), 4.22(s, 2H), 5.35(s, 2H),
(n-hexane:AcOEt=1:1) | 6.81(s, 1H), 6.84(dd, 1H), 6.94(d,
1H), 8.28(d, 1H), 9.01(s, 1H)
a — (CDChy)
N<\:/>—O 66 0.25 1.07(s, 9H), 4.10(s, 2H), 5.22(s, 2H),
\ (CH,Cl:MeOH=9:1) | 6.41(s, 1H), 6.45(d, 2H), 7.30(d, 2H),
8.96(s, 1H)
2-5 = (CDCh)
Qo 57 0.26 (AcOEL) 1.04(s, 9H), 4.26(s, 2H), 5.36(s, 2H),
N \ 6.79(s, 1H), 7.28-7.27(m, 2H), 8.33-
8.31(m, 1H), 8.40(brs, 1H), 8.98(s,
1H)
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11 0.22 (DVMSO): 0.95(s, 9H), 4.23(s, 211), 2-10 (CH2C12: MeOH=9: 1) 5.21(s,
2H), 5.51(s, 2H), 6.87(s, 1H), _ 7.00(s, 1H), 7.15(s, 1H), 7.21(d, 1H, N
7.55(dd, 1H), 7.70(s, 1H), 8.37(d, 1H), 9.15(s, 1H) (DVMBO-d6) 2-11 Ho 64
0.14 0.97(s, 9H), 4.24(s, 2H), 5.50(s, 2H), N -N (AcCEt) 6.93(d, 1H),
7.00(s, 1H), 7.26(d, 111), 9.18(s, 1H), 12.28(s, 1H) (CDC13) 2-12 N \ \
74 074 2.904(F, 4.24(s, 2H), 5.41(s, 2H), [(CDEID31006! omD-%.2)s, 62871 S,
11), | 7. 03- 7. p8( H, 71 235F|7.31( 0474, 8. 6D4.87(8%HY, 484, 26708, OHY.§,
1H) (CDC13) | 2-133¥/ 77 0} 56 1| O0hegane:AADE=41:H5( 57.22M26(k. BY( 8.61282(m, P\
(n- hgxane: AcCEt 06. 87(s, IH), 7.03(s, 1H),|g94@ #pl7(m 1H),
7.7817.82(m|1H ., 9 bz( - 1H] (CDC13) 2-14 1190 0.24 1.02(s, 9H), 4. 2%(s,
2H), |5.22(s, | 2 (n- heka®®: AcOEt =98:20)n5. 94( s| (CDFh): 8.996s, 61HIQ BGAI(A.HIHD, 6. 52
6.54{m 24H) ., | 6. .75(m 2H)| hexwe@sOEsy1) ODG1%p. 18).16.75@, AID5 61710dd, ¢,
911)| 4.26(s .°§4( 5, 2H], (n-hexane: Ac CEtHB 5BB(s6 2B @23(s1281), 2.55(s,
7.1247.16(m |1 F 7.2 br s] 1H), 7.29-7.33(n3HLHO3(s, FHFE 7. 42-7.48(m
1H), |8.98(s, 24 2-16| \2B (.49 (CD@33) (DMSO): 0.96(s, 9H), 4.22(s, 2H),
2-8 “?\}——\>7 (CHCl;:MeOH =9:1) | 5.41(s, 2H), 5.95(dd, 1H), 5.98(d,
N\ 1H), 7.01(s, 1H), 7.29(d, 1H), 9.19¢s,
== 1H), 11.18(s, 1H)
cl (CDCh)
2-9 26 0.29 1.04(s, 9H), 4.24(s, 2H), 5.35(s, 2H),
/N 0 (n-hexane: AcOEt=2:1) | 6.80(s, 1H), 7.30(t, 1H), 8.29-
="\ 8.28(m, 2H), 9.00(s, 1H)
N 11 0.22 (DMSO): 0.95(s, 9H), 4.23(s, 2H),
2-10 "\\_N (CH.CL:MeOH=9:1) | 5.21(s, 2H), 5.51(s, 2H), 6.87(s, 1H),
At Mo 7.00(s, 1H), 7.15(s, 1H), 7.21(d, 1H),
N= 7.55(dd, 1H), 7.70(s, 1H), 8.37(d,
1H), 9.15(s, 1H)
= (DMSO-dg)
2-11 | W p—o | 64 0.14 0.97(s, 9H), 4.24(s, 2H), 5.50(s, 2H),
N—N (AcOEt) 6.93(d, 1H), 7.00(s, 1H), 7.26(d, 1H),
9.18(s, 1H), 12.28(s, 1H)
AR\ (CDCI3)
2-12 N_ /770 | 74 0.4 1.04(s, 9H), 4.24(s, 2H), 5.41(s, 2H),
. (CHClz:acetone=9:1) | 6.82(s, 1H), 7.03-7.08(m, 1H), 7.27-
N 7.31(m, 1H), 8.60-8.65(m, 1H),
9.01(s, 1H)
(CDCI3)
2-13 y@‘o\ 77 0.56 1.05(s, 9H), 4.25(s, 2H), 5.39(s, 2H),
O~y (n-hexane:AcOEt=1:1) | 6.87(s, 1H), 7.03(s, 1H), 7.12-
7.17(m, 1H), 7.78-7.82(m, 1H),
9.02(s, 1H)
(CDCI3)
2-14 OQO\ 90 0.24 1.02(s, 9H), 4.25(s, 2H), 5.22(s, 2H),
L, (n-hexane:AcOEt=3:1) | 5.04(s, 2H), 6.36-6.40(m, 1H), 6.52-
6.54(m, 1H), 6.70-6.75(m, 2H),
8.96(s, 1H)
(CDCI3)
2-15 Q| 18 0.25 1.04(s, 9H), 4.26(s, 2H), 5.34(s, 2H),
(n-hexane:AcOEt=3:1) | 6.79(s, 1H), 7.12-7.16(m, 1H),
F 7.21(br s, 1H), 7.29-7.33(m, 1H),
F F 7.42-7.48(m, 1H), 8.98(s, 1H)
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1.03(s, 9H), 4.25(s, 2H), 5.32(s, 2H), o0~. (n-hexane: AcOEt=1:1) 6.79(s,
1H), 6.87-6.92(m 1H), 6.95- 6.98(m 1H), 7.31-7.34(m 1H), 8.98(s, 1H) d
N (CDC1l3+DMSO-d6) 2-17 | 14 0.56 1.04(s, 9H), 4.29(s, 2H), 5.55(s, 2H),
(CH2C12: MeOH=9: 1) 6.85-6.89(m 1H), 6.90(s, 1H), 7.45- 7.50(m 1H),
8.05-8.12(s, 2H), 8.78- 8.83(m 1H), 9.03(s, 1H (CDC13) 2-18 ; " 9 0.34

1. 02(s, 9H), 3H13, 3.§2- (CHCI3T acet onge@péi) 3- 12(m  4H),

3. 59- 326%( m B (N 2H. daPSls, 2H) 38 ,z(fﬁ)[), @4%%7 1H),
6. 90(s. 411), B (iR kanets 1| 508 ras.
3H),| 4.35(s,| 2H5 (nt{ hexane: AcCet =1: 3) 5. 94{ 98(

7.54(m 1H), 779791(n 2H), 8.07- 812(m

7_( nnnnn PSP P . BN B .,Ls(snl

y L LII TIUI. PI‘UPﬁI / UM I ariTT = YT UAYITTCL I( CII m dl
o

e e w%@ onth
® ot a1 L6 ae N o) L L4086 L
nef 2-car borl %/ri e (0.31 ngﬂrl(ggfngF: 9?%@5 gﬁi;?ﬁ'ﬁ%ﬂ Iil)ppgg(s )4 'aH(rZJn |
CH2Q2 (5 m )| is adde8~4N hycrogen chl ori de |n7ép(5’5kva‘|1iﬁ 5§41 (SagH)r 83k

tenerature.| The solven{ is dvaporated to gi ve3@SAen ¥Hod0E Fh 94 % yi e

| H NVR(Z00yHz,— DWVBO-d6)— S 1.{0(S, 9H), 4. 27(S b UZﬁ, ZH), 6. 55(F

1H) [ 753 7{46(m FH.0 B 8. 78(m @k, 9. 1 ’ozés'ggm, 2.14(s, 3ED, 3.02-

7»\/)‘ (CHClz:acetone=4:1) | 3.12(m, 4H), 3.59-3.65(m, 2H), 3.74-
3.80(m, 2H), 4.26(s, 2H), 5.25(s,

2H), 6.74(s, 1H), 6.90(s, 4H), 8.95(s,

d.

1H)
(CDC13)
2-19 >/—N\ 57 0.53 1.07(s, 9H), 2.75(s, 3H), 4.35(s, 2H),
N/ (n-hexane:AcOEt=1:3) | 5.90(s, 2H), 6.87(s, 1H), 7.48-

7.54(m, 1H), 7.79-7.91(m, 2H), 8.07-
8.12(m, 1H), 8.97(s, 1H)

2-20.

rimidine-2-

=N
\ O \ V/ —
N/ _ /N N~ TN

To a solution of 7-(2,2-dimethyl-propyl)-6-(pyridin-4-yloxymethyl)-7H-pyrrolo[2,3-d]pyrimidine-
2-carbonitrile (0.31 mmol) obtained above in acetonitrile (3 ml) and CH2Cl; (5 ml) is added 4N
hydrogen chloride in dioxane (2 ml) at room temperature. The solvent is evaporated to give the
product in 94 % yield. "H NMR(400 MHz, DMSO-dg) 8 1.0(s, 9H), 4.27(s, 2H), 6.02(s, 2H), 6.55(s,
1H), 7.38-7.46(m, 2H), 8.71-8.78(m, 2H), 9.13(s, 1H).

2-21.
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2-21. 25

6- (2-Di fl uoronet hyl - pyridi n-4-yl oxynet hyl )-7-(2, 2-di net hvl - propyl ) - 7H pyrro

| o[ 2, 3- dl pyrimdine-2-carbonitrile Preparation of

2- d|fluororrethyl p r|d|n A-ol A mxture of (E)-4-nethoxy-but-3-en-2-one (20
Diflug afith Hp posymethyhri (2. 2dsmethybpropil e il pyarrelof 2:3-mi xt ur e

of pot . (26 mmol ) and diethyl ether (50 m ) under
nitrog@s%mﬁﬁicmto ﬁ- C over 30 min. The mxture is allowed to warm up
to room tenperature slowy over 3h. After cooling to O C, acetic acid (26
mml) nd H2 Oﬁ(’ ;H!} are succeszz lel y added dropwi se to the reaction

m xt ur epa\rﬁ o %gﬂ opompethyrRyridisdoli ed, washed with sat. aq. NaHCOB,
dried over MgJSOM, and evaporated in vacuo. The residue is dissolved in -

propanol (30 mt) To the solution, conc. HO (2 n) is added and the
m xt uréd intlﬂréfQ u@dﬁl-mthombut-acfen&omm&q ngol} ked reded tdiffworohoetate €24 snmol) is

ayer 1oBERriis 274 pdlhe IPFRSuRIPL SRR GRabisol st ol sther (oS oy o
ini- gtropanatmdsphers it —T9 °U16véi'03®ltmﬂiﬂ THRSHiRbre NHBIH ROk arn] %Patdyd%!m%“d

the mxture is refluxed for _ 20h. After cooling, the reaction m xture is

di | ut dmpeieprreslo vy Pvex Bhabfteticonling talEs, acetie a5idy 26 mmql)am Hp@ (dﬂlm]d almh/er
b o oces VR UL dro el e rdidfioh HEEUE 118 UM LG B ScPholeRnu e WA o1

i n 32%ayi & NaHCO,,f Idmedcm;et MgSQuy randlewapbratled (ift . vhBuonTTiie) re@bhahﬁleﬁksahr@& €niis

di | ved h
6I Ef 8 n%ﬁ%?"k’@ I(&?‘@ 1(2’ the qﬂ‘;f?’- ‘Eﬂ"g'pyﬁ (g rﬂ) lij%lqeél a9d they migture, is refipggchfor Bhe ar
boni t r Af& co(oﬂn§ &h@?@ﬂcﬁo@ﬂﬁxtﬁ&t@?@dtkﬁﬁs&ﬂvlﬁﬁ@ﬁtt ‘ﬁg(ﬁalééOgrﬁP& SxtBlcfe Al %%Ei‘e

mxture is allowed to stir at room tenperatur nitrogen at nos
over ni et orgahie lpyeicisidsiedraver MgSQusand Wilpemt&d inhvdda® Thﬂndeseﬂu;erlaahssdlmd tif i-

e e N

(n- hE)GOheAﬂeﬂcéﬁlg, the kpaction @ixireis (iﬂuted with HzO and extracted with AcOEt. The organic
dlfluoromatﬁF pyridjn-4-yl oxynet hyl) - 7- 2 -di met hvl - propyl )-7H pyrrol o
[ 2, 3- dPYRF s diad Qien MeSOhstievparase ﬂn 76%% élP desigye—is pupified by silica gel column

(5T142(e§5’?1ﬁgn|}|)ﬁ6 ng%)l?ll?lexaﬁé%%t Qﬁoﬁwgg\ce% %)ré)gnetlin%%l@mA-?m 3%?4;%&@ 531 (1 é) ’

1H), 9.Ql(s, 1H). 2-22. .
:7,)_ ( 3] %Bﬂfﬂf(%&#&t}lﬁ{-ﬁﬁ%b%ﬁ%lE(?{ 1 I}nrr]lgﬁyo-b?grrxel al Zova is d?gsoq glc{% gﬁl ()1N7( mﬁr'}g Itlgje[ 2

solution, 6-bromomethyl-7-(2,2-dimethyl-propyl)-7.H.-pyrrolo[2,3-.d.Jpyrimidine-2-carbonitrile

(0.98 mmol) and potassium carbonate (2.25 mmol) are added. The mixture is allowed to stir at
room temperature under nitrogen atmosphere overnight. The reaction mixture is diluted with H,O
and extracted with ethyl acetate. The organic layer is dried over MgSO, and evaporated in vacuo.
The residue is purified by silica gel column chromatography (n-hexane : AcOEt= 1:1) to give 6-(2-
difluoromethyl-pyridin-4-yloxymethyl)-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile in 76% yield. Rf= 0.28 (n-hexane:AcOEt=1:1). 'H NMR (400MHz, CDCl) & : 1.04(s,
9H), 4.24(s, 2H), 5.41(s, 2H), 6.62(t, 1H), 6.82(s, 1H), 6.98(dd, 1H), 7.24(d, 1H), 8.54(d, 1H),
9.01(s, 1H).

dlpyrimidine-2-carbonitrile
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26 HON\ O \ NMI / \\ NKfCG N\N~ ~ "N

7- (2, 2-Di et hyl - propyl ) - 6- (6- hydr oxy- pyri dazi n- 3-yl oxynet hyl ) - 7H pyrrol o
[2, 3-d]pyrimdine-2- carbonitrile (0.296 nmol) obtai ned above is dissol ved
in DVSO (1 ml). To the solution, K2C03 (0.385mmwl) and Mel (0.354nmol) are
added successively./The mixture is stirred at v t enper ature under

ni trogen at nospher e\Lgr er remgwal o | y filtration,
the filtrate is purified 1 % TFA: ac Jdle-0. 1 %
TFA). Fractions are col I detled, badified with 5 % aq., *and extract ed
with AcOEt. The organic lFayer is washed with brine, /dried over MgSO& and
concentrated to give the product in 19 %yield. Rf (CH2C12: MeOH=9:1). 1H
NVR(400 MHz, DVMBSO-d6) S 1.04(s, 9H), 3.67(s, 3H), 4.23(s, 2H), 5.44(s, 2H),
6.78(s7- ilz)Dmfet 1264(6-h$drd% na&iin-s meth 1)-7H- - -2-

7- Cycl oh(ex | - 6- fyn)gﬁyl §%I pg?gm n- | %dc%?y ;é) p%r)c()lorr[%g d]PYrm?qull-Hbey%rol o]
[2.3- eairbgmltrm lzn@b)rmmdrah%eumotyed\ln PI\%/ ( T@ the sommn, KeGOsN 1N

(Com) (O St bt 10 (o SORALN e irada G HELD the i schpdB lred gFRBEL
R faﬁm“’mmmgmmg??gr%m %fmgﬁéh?miﬁftﬁwf? Mnabathe o
Gt e B pirhelod HEL il L gl o Girile Qe 2 TPAL Biactiata e Gollech

crude pBiaoGUICEH [ he
o bacr 5.‘%2%’"3‘1@%"%*%%8 CREI R h AOR The Sl RIRAR6E ARG i

(1b31 1gﬂ&1 szer évr7gs§)4 énd%ﬂ&enzbﬁte(dgp A%;.\H)the ﬁxgaﬁetﬁxdlf Qg g& yieldﬁ}lﬁ)lf (CHQ%E zl\géDH%% ). '8 46
rs, . S , . tt (s, ,

6. 68 (Eﬁ\gﬂiﬁp W@ng%%,lﬂ%s’?ﬂ)(é,ﬁ‘i(ﬂﬁ), 4.236, zé), 514®(s 2H)2G,78(s:/1H), 6.96(s,
7-(2, 221% r@é@lll}ﬂropyl )-6-[4-(4-net hyl - ni nerazin-I-yl net hyl) - phenoxynet hyl |
-TH T

2-23,
7-Cyclohexyl-6-[4-(4-methyl-piperazin-1-ylmethyl)-phenoxymethyl]-7H-pyrrolo[2.3-

d]pyrimidine-2-carbonitrile

O _ 0, O, O G

/k _Cul _ //k"\j]jlﬁ o

NZ N

A mixture of compound 12-4 (see below) (1.1 mol), i-ProNEt (12ml), and Cul (0.11 mmol) and dry
DMF (6ml) is heated at 80 °C under nitrogen atmosphere for 4 days. After cooling, the reaction
mixture is diluted with water and extracted with AcOEt. The organic layer is washed with brine,
dried over sodium sulfate, and concentrated in vacuo. The crude product is purified by silica gel
column chromatography to give the product in 9 % yield. Rf=0.60 (CH,Cl,:MeOH=1:5). 'H-NMR
(400 MHz, CDCl). 1.31-1.46 (m, 3H), 1.68-1.78 (m, 1H), 1.87-1.98 (m. 4H), 2.29 (s, 3H), 2.46
(brs, 8H), 2.57-2.70 (m, 2H), 3.47 (s, 2H), 4.36 (it, 1H), 5.22 (s, 2H), 6.68 (s, 1H), 6.94 (d, 2H),
7.27 (d, 2H), 8.93 (s, 1H).

2-24,
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pyrrolo f 2,3-dl pyrimdine-2-carbonitrile | NNIN ~\ NFollow ng by the
procedure descri bed above, conmpound 12-7 (see below) is converted to the
title. Yield 12% Rf=0.57 (CH2Cl 2: MeOH=1:5). 1H NWR (400 MHz, CDC13) 61.03
(s, 9H), 2.28 (s, 3H), 2.46 (brs, 8H), 3.47 (s, 2H), 4.26 (s, 1H), 5.29

(s, 2H)ﬁ,z,ﬁniﬁeﬂj_l-g%_dﬁx,l%-g%ﬂﬂ IHy. 2-25.
6- ( 6- oro-p{rlm_l_n; -£ oxyne

et | y pyrr ol of

2, 3-dl 1023 le-N ci' "o N N~ZN To a solution of

7- (2, 2-di net hyl - propyl ) - 6- hydr oxymet hyl - 7H pyrrol o[ 2, 3-d] pyri m di ne- 2-
carbonitrile (1.0 nmmol) in THE (10 m) is added NaH (1.2 nmmol) at room
tenperature under nitrogen atnosphere. AfterN{BMmMn stirring,

4,6-di chloropyrimdine (1.1 nmol) is am m xture is stirred at
roomtenperature for | h. Thyg'r jron~en XtUre i 3dituted with H20 and
extracted with AcOEt. The or'ga xtracts are dried over Na2SO4 and
concentrated. The residue obtfaifled is purified by colum chronmat ography on
silica gel to give the pro Nt 92% yield.  Rf=0.49 (AcCOEt: n-hexane=1:2).
1H NVR(400 MHz, CDC13) 61. (s, 9H), 4.26(s, 2H), 5.74(s, 2H), 6.83(s,
1H), 6.86(s, 1H), 8.62(s, 1H), 8.97(s, 1H). 28 2-26.

7-(2,2-Di met hvl - propel ) - 646- (4- net hyl - pi perazi n-1-yl)-pyrim di n-4-el oxenet h
yl1-7H pyrrol o[ 2, 3-dl pyri m di ne-2-carbonitrile rN'" ON N "N A m xture of
2- 25 (Folldwing Dy thbipedcedute desovibed dbowes byrhpiyndrid7] (see YdoBBisroohyertedrid the title.

25 (Falidm
triet iyl A3 R=0.57 (CH,Ch:MeOH=1:5). "H-NMR (400 Mz, CDCl3) 5 1.03 (s, 9H), 2.28 (s,

3H), 2.46 (brs, 8H), 3.47 (s, 2H), 4.26 (s, 1H), 5.29 (s, 2H), 6.76 (s, 1H), 6.94 (d, 2H), 7.27 (d, 2H),
8.96 (s, 1H).

2-25,
6-(6-Chloro-pyrimidin-4-yloxymethyl)-7-(2,2-dimethyl-propyD-7H-pyrrolo[2,3-d]pyrimidine-

2-carbonitrile

To a solution of 7-(2,2-dimethyl-propyl)-6-hydroxymethyl-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile (1.0 mmol) in THF (10 ml) is added NaH (1.2 mmol) at room temperature under
nitrogen atmosphere. After 15min stirring, 4,6-dichloropyrimidine (1.1 mmol) is added and the
mixture is stirred at room temperature for 1h. The reaction mixture is diluted with H20 and
extracted with AcOEt. The organic extracts are dried over Na2SO4 and concentrated. The residue
obtained is purified by column chromatography on silica gel to give the product in 92% yield.
R£=0.49 (AcOEt:n-hexane=1:2). H NMR(400 MHz, CDCI3) & 1.05 (s, 9H), 4.26(s, 2H), 5.74(s,
2H), 6.83(s, 1H), 6.86(s, 1H), 8.62(s, 1H), 8.97(s, 1H).
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(0.9mmol ) in DMF (5ml) is heated at 80 C under nitrogen atnosphere for 3h.
After cooling to roomtenperature, the mxture is diluted with H0O and
extracted with ether. The organic extracts are dried over Na2SO4 and
concentrated in vacuo. The residue obtained is purified by colum

chromat ography on silica gel to give the product in 93%yield. Rf--0.15
(AcCEt; p- hexane= 1:2). 1NMR(400 MHz, CDC13) S 1.03 (s, 9H), 2.33(s, 3H),
2.44- 22 (m 4H), 3.59-3.62(m 4H), 4.24(s, 2H), 5.64(s, 2H), 5.85(s,

1H), @-ﬂ-ﬁim@ 1 go Q;—S*!6%hbmet
7-(2, 25 _ Fpnol yT=pyT yT OXY ) - 7TH pyr
rol o] 213 ‘ 1 lerile (~~N rN‘ IAON ON' \NA mxture

of 2-25 (0. 32nnDI) nDrphollne (0.38nmmol ), and triethylam ne (0.96mmol) in
DMF (5nl) is heated at 60 C under nitrogen atnosphere for 17h. After
cooling to roomtenperature, the mxture is diluted wwth H20 and extracted
with ether. The organic extracts qfeqprled over Na2SO4 and concentrated in
vacuo. The residue obtained is d by columm chromat ography on silica
gel to give the product in 9 @6z|e d.°Rf

' NVR(400 MHz, CDC13) 81.03 (sN ,
5.65(s, 2H), 5.85(s, 1H), 6.76(s, 1H),
descri bes the preparation of

6-aryl am no- 7H pyrrol o-[ 2, 3-d] pyri m di né-2-carbonitrile derivatives
Example 3-1. 6-{f(4-chl oro-phenyl)-nethyl-amnol-metk vyll

-7442-di nmet hyl - propyl )-7Huyrrol o[ 2, 3- dl pyri m di ne-2-carbonitrile CNC 1 ~

N A - M nhktire of 2-25 (0.3mmol) obtained above, 4-methylpiperazine (0.36mmol), and triethylamine
(0.9mmol) in DMF (5ml) is heated at 80 °C under nitrogen atmosphere for 3h. After cooling to

 ACCEL : n- hexane=1:2). 29

I-Q 3.77 (t, 4H), 4.24(s, 2H),
, 8.94(s, 1H). Exanple 3

room temperature, the mixture is diluted with H20 and extracted with ether. The organic extracts
are dried over Na2S04 and concentrated in vacuo. The residue obtained is purified by column
chromatography on silica gel to give the product in 93% yield. Rf=0.15 (AcOEt:n-hexane=1:2).
INMR(400 MHz, CDCI3) & 1.03 (s, 9H), 2.33(s, 3H), 2.44-2.47 (m, 4H), 3.59-3.62(m, 4H), 4.24(s,
2H), 5.64(s, 2H), 5.85(s, 1H), 6.76(s, 1H), 8.30(s, 1H), 8.94(s, 1H).

2-27.
7-(2.2-Dimethyl-propyl)-6-(6-morpholin-4-yl-pyrimidin-4-yloxymethyl)-7H-pyrrolo{2.3-

d]pyrimidine-2-carbonitrile

A mixture of 2-25 (0.32mmol), morpholine (0.38mmol), and triethylamine (0.96mmol) in DMF
(5ml) is heated at 60 °C under nitrogen atmosphere for 17h. After cooling to room temperature, the
mixture is diluted with H20 and extracted with ether. The organic extracts are dried over Na;SOy
and concentrated in vacuo. The residue obtained is purified by column chromatography on silica gel
to give the product in 97% yield. Rf=0.17 (AcOEt:n-hexane=1:2).



To a sol ution of

6- br ononet hyl - 7- (2, 2- di et hyl - propyl ) - 7H pyrrol o[ 2, 3-d] pyri m di ne- 2-
carbonitrile (1 rrm)l) in DM (or DVBO) (5 nl) are added

4- chl of o- N- met aniline (1.2 mml) and potassium carbonate (2.4 mmol).
The ni M@%M}ﬂ{ﬂ@acaﬂmﬁ 3, 198%), 1.37(h.4HDN3: 77 €@ dH),ch24(s, )AH)Y; 5.65(s52H), I5185¢¢]
wth A i fh and brine, dried over sodiumsulfate and
concen ]ﬁt%@@ﬁﬁ@'ﬁ@dgﬁ%@é&tms purified by HPLC (n-hexane: AcOEt) to
give the product in 27 %yield. Rf--0.69(n-hexane: AcOEt=1:1). 'H NVR(400
VHz, CDC13) 8 1.06(s, 9H), 3.03(s, 3H), 4.13(s, 2H), 4.71(s, 2H), 6.40(s,
1H), 6.62-6.69(m 2H), 7.17-7.23(m 2H), 8.84(s, 1H). By repeating the

DRl SRl e R RSB s H L b b

chr omaderippacipdsy) the foll ow ng conpounds of for mula 3-1 are obtained as
identified belowin Table 3-1. 30 RfN3-1 NN\ N Table 3-1 Exanple Rx
Yi eld Rf (sol vent) NVR(400MHz, 8) No. (% (CDC13) 3-2 a 41 0.26 1.00(s,
4E§§%1§ 4.66(d, 2H), " (n-hexane: AcCEt=2:1) 6.71(s, 1H), 6.82(t,
of 7. 18(d 1H), 7. 80(d lH) 9.07(s, lH) (CDC13) 3-3 CH30
64 g yI}-73¢ ; T4 3L 3H),
4.20(d,, 2 4. %6£d 2 6. 65(s, 1H), 5. 66( . 7.59(d,
1H), M&Mﬁ}%@@@gﬁ- ) €34 N/ I\4026102(s 9H), 251(s 3H),

4.20(s, 2H), CH3 (n-hexane: AcOEt=1:1) 5.48(s, 2H), 6.77(s, 111), 7.15(d,

/\>\\N
O

To a solution of 6-bromomethyl-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile (1 mmol) in DMF (or DMSO) (5 ml) are added 4-chloro-N-methylaniline (1.2 mmol)

and potassium carbonate (2.4 mmol). The mixture is heated at 50 °C for 13 h. The reaction mixture
is diluted with AcOEt, washed with water and brine, dried over sodium sulfate and concentrated.
The crude product is purified by HPLC (n-hexane:AcOEL) to give the product in 27 % yield.
Rf=0.69(n-hexane: AcOEt=1:1). "H NMR(400 MHz, CDCI3) & 1.06(s, 9H), 3.03(s, 3H), 4.13(s,
2H), 4.71(s, 2H), 6.40(s, 1H), 6.62-6.69(m, 2H), 7.17-7.23(m, 2H), 8.84(s, 1H).

By repeating the procedures described above using appropriate starting materials and conditions
(room temperature, purification by silica gel column chromatography) the following compounds of

formula 3-1 are obtained as identified below in Table 3-1.
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7.26(d, 1H), 7.42(bs, 1H), 8.35(d, 1H), 8.95(s, 1H 3-5 78 0.14 (MeOH)
(CDC13) C-\_H 1.00 (s, 9H), 1.41- 1.49 (m 211), 1.52-1.60 (m 4H), 1.61
(brs, 1H),2.35 (brs, 4H), 2.45 (t, 2H), 2.72 (t, 2H), 4.06 (s, 2H), 4.22
(s, 2H, 6.61 (s, 1H), 8.83 (s, 1H 3-6.

6-[ (4-Chl oro-nyrimdin-2-ylam no)-nethyll-7-(2.2-di nethyl -propyl)-7H pyrrol

0J2,3- dl pyrimdine-2-carborgtrile_cl NCNlHOA CNHNNBPpPN'N N
N NNNNom \N~ N 31 Prepafati N
6- am nonet hyl - 7- (2, 2-di net hyl -pro KI rroI o[&13-d] pyri m di ne- 2-car boni

trile A To a solution of

7-(2, 2-di met hyl - propyl )-6-(1, X0-1, 3 di Wd'ro i soi ndol - 2-yl net hyl ) - 7H
pyrrol o[ 2, 3-d] pyri m di ne-2-c¢c onltrlle (B) (15.0 mml) in MeOH (150 ml) is
added hydrazi ne nonohydrate (30.0 mmol) at roomtenperature. The m xture
is refluxed for 4h. After cooling do lé roomtenperature, the reaction
mxture is diluted with H2O and extrac]f) ith ethyl acetate. The organic
extracts are dried over SOdI um sul fate and concentrated. The residue

obt gt S pun;f et by (vEagg] u:""w“"n"'““hd op—s+-¢ e
procu%’impeiS % el d. Qf’éi%d' ( &igew ﬁ/éOt’O. 1. NMWMH@M cDd13)

S 1 )—4-—15(s—+ 244 /141::111 ’)!-I\ \R(c 1H) 8 Qﬂ(Q, 1H)

6- Al nghet hy |6|7 2\2-“:“ et hyl|- propyl 7H- pyrr @% d ri m di ne-2- car{boni
trille (& 170 afhed above %261 2 é Gr f’fﬂ sl 466(d2 b1 |)
are|di ssol véd in toI uen (15 [nfryh exanFcA‘tQﬁ,f-%é) 161786, HiDe 6 83@edDPE0TAd,) 2

(0. 05mmol ), |(

t - Bu) 2P( o- pi pherjyl ) (0. 1mmol ), a1%i§)l:§(l&i, 1H), 7.80(d, 1H), 9.07(s,

oo @—N (CDCly)
3-3 =/ \ 14 0.24 1.04(s, 9H), 3.73(br, 1H), 3.87(s,
(n-hexane:AcOEt=1:1) | 3H), 4.20(d, 2H), 4.56(d, 2H), 6.65(s,
1H), 6.66(d, 1H), 7.01(dd, 1H),
7.59(d, 1H), 8.90(d, 1H)

= (CDChL)
3-4 N\ / H\ 4 0.26 1.02(s, 9H), 2.51(s, 3H), 4.20(s, 2H),
& (n-hexane:AcOEt=1:1) | 5.48(s, 2H), 6.77(s, 1H), 7.15(d, 1H),
8 7.26(d, 1H), 7.42(bs, 1H), 8.35(d,
1H), 8.95(s, 1H)
3-5 78 0.14 (MeOH) (CDCl3)
< ;"‘_\_H 1.00 (s, 9H), 1.41- 1.49 (m, 2H),
\ 1.52-1.60 (m, 4H), 1.61 (brs,
1H),2.35 (brs, 4H), 2.45 (t, 2H), 2.72
(t, 2H), 4.06 (s, 2H), 4.22 (s, 2H),
6.61 (s, 1H), 8.83 (s, 1H)
3"6.
6-[(4-Chloro-pyrimidin-2-ylamino)-methyl]-7-(2.2-dimethyl-propyD-7H-pyrrolo[2.3-
d]pyrimidine-2-carbonitrile
Cl
SN
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(1.5mml ) at roomteperature. The suspension is refluxed under nitrogen

at nosphere for 20h. After cooling down to roomtenperature, the reaction
mxture is diluted with H20O and extracted with ether. The organic extracts
are dried over sodiumsulfate and concentrated in vacuo. The residue
obtained is purified by colum chromat ography on silica gel to give the

produc A0y el d. <1074, | L N-hexape=2: LI NVR( AO00 , 13)
B 3 06 PreptralBif St Gratfporany - gty Bopy ARG feoldip, - dpbHIRE oniide
6.68(dA 1H), 8.18(d, 1H), 8.89(s, 1H. 3-7.

-[ 2- Cyano- 7- (2, 2-.di nmet hyl - propyl ) - 7Hpyrrol o[ 2, 3-dl nvri m di n-6-yhnet hyl | -
4-fl uoro- benzamide 32 F ON N N To a solution of 4-fluorobenzoic acid

(0. 75mpy asdlﬁnarmmeaez GRAkhy lﬁfrﬁ%ﬂfj@?ﬂ 3CHORM 5 iR Gishh rﬁ'&LQ{;{ll@%ﬁi{)&%ml )

and one drop of roomte ature. Thé mxture 1s C for
30mi n. pM@OEQe&dipyummnﬁfM@bomtrMéhi P anmael) inMeOFb(180 andh isydddéd bydrazinand
t he SOLnV

6- ami nor?enm ?%%6 o dlﬁg& oM I%I?lﬁ%%ufed?ﬁ? Byﬂ].lg[ g"%ﬂxgeﬁ ?or 4h. After cooling down
d] pyri 0 @oneedpeanie thé féakbior ﬁlxt&amlhtabwah RO ﬂﬂ%k&aétéd st Rehyl Abde&e. The

stirring at roomtenperature _for the reaction mxture is diluted wth
sat . NaPrEapic gxtragth arecdried oyveriod m wlf@fmxd coppratigteda Rhe residie phgined amxrdmdéw

over Sgﬂhiﬂg‘fﬁfcﬂg{.ﬁnﬁ @?}ﬁoﬁﬁﬁ&e %ﬁgtﬁegb g&&vﬂlsweyléﬁw gepobtal ned 1

purifi omat o Ica ge e product in 96%

Vi el d. (ERaODAeORaE) T NMRAe-MEL) CDIHB)\IE/FI(GIIO@ Mﬁu 16RC28), 4616td02H)( s,
OH), 4.20 4.94(d, 2H), 6.60(s, 1H), 6.64(s, 1H), 7.15(t,

7. 83- 76@6éSmlHB|I:g90®: Bd).s, 1H). Exanple 4 describes the preparation of
6-aryl sul fanyl - 7H pyrrol o-[ 2, 3-d] pyri m di ne-2-carbonitrile derivatives

Exanpl e 4-1.
7-(2, 26Dlmbh1)éthyllr/€(mﬁ-dlnﬁtl(yﬂlpfd )2 pyiree[ 3, 3uayhyimbitine)2- ddrbanie Aot O 2, 3- dl nyr

imdine-2- carbonitrile To a s p?utlon

6- br onblpmpD-optainedabeyeaRd3- dpﬁhéﬁ;gm}nmdlwll r2oneelp arz-digsplved in (@ilveae $15 mi).

dded. T DhfibnesiRien PORYR (0XBnioh (CRIREREBEAGND® BintD H TR o°

i nt o aguiomsl) s diommtepyritwgcPhecasgisosion . refﬁhve:d under nitrogen atmosphere for 20h. After
cooling down to room temperature, the reaction mixture is diluted with H20 and extracted with
ether. The organic extracts are dried over sodium sulfate and concentrated in vacuo. The residue
obtained is purified by column chromatography on silica gel to give the product in 14%yield.
Rf=0.40 (AcOEt:n-hexane=2:1). 'H NMR(400 MHz, CDCI3) & 1.06 (s, 9H), 4.21(s, 2H), 4.93(d,

2H), 5.58(s, 1H), 6.61(s, 1H), 6.68(d, 1H), 8.18(d, 1H), 8.89(s, 1H).

-4-fluoro-

benzamide
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organic layer is extracted with AcOEt, washed with water, dried over
magnesi um sul fate, and concentrated. The crude product is purified by
silica gel colum chromatography to give the product in 81%yield. 33 By
repeating the procedures descri bed above using appropriate starting
materials (K2CO3 is used as a base for exanples 4-4, 4-6 and 4-7) and
conditions (purification by alfimM\nhum oxi de col um chromat ography for
exanples 4-4 and 4-5), the folNoy ng conpounds of formula 4-1 are obtained
as identified belowin Table 4-1. N4-1 NN-~N Table 4-1 Yield Rf
(solvent) 1H NVR Expl. No. Rx (% 00 ~WPCL3) 8 81 0.54 (n- 1.05 (s,
9H), 4.25 (s, 2H), 4.75 (s, 4-1a¢ exgne; AcCEt=1:1) 2H), 6.68 (s, 1H),
7.03 (m 1H), 7.16 (d, 1H), 7.51 (ddd, NANN* (m 1H), 8.84 (s, 1H.
HN--N 72 0.21 (n- 1.03 (s, 9H), 4.25 J 2H), (s, 4-2\-\
hexane: AcCEt =1: 1) 2H), 6.68 (s, 1H), B.20 (s, 111), N 8.86 (s, 114). 78
0.29 (n- 1.04 (s, 9H), 4.24 (s, 2H), 4.43 (s, 4-3 Na2s hexane: AcOEt =1:1)
211), 6.66 (s, 1H), 7.12 (d, 2H), 8.45 (d 2H), 8.90 (s, 114). 83 0.64 (n-
1.00 ( s hexane: AcOEt =1:1) 2H), 6.37
(s, 1HY o 375%10(1# %éﬁombﬁm@ce?d((@(75mol) 1910196@7(5(@ arg agdeq dropwisg, 4. 23 (s,
2 |'|) 4ofa‘;ylél§orldéh 52%8 1)3%12%@ '&?0% SEBMFLt robim ?e@pera@ux@ﬁﬂénﬁ:&@: is Heafell 690

°C for 30mm The reactlon mixture is concentrated to remove oxalylchloride and the solvent. The

residue is dissolved in THF (5ml) and 6-aminomethyl-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-

dlpyrimidine-2-carbonitrile (0. 5mmol) obtained above is added. After stirring at room temperature
for 1h, the reaction mixture is diluted with sat.NaHCO3 aq. and extracted with ether. The organic
extracts are dried over sodium sulfate and concentrated in vacuo. The residue obtained is purified
by column chromatography on silica gel to give the product in 96% yield. Rf=0.26 (AcOEt:n-
hexane=1:1). '"H NMR(400 MHz, CDCI3) § 1.04 (s, 9H), 4.20(s, 2H), 4.94(d, 2H), 6.60(s, 1H),
6.64(s, 1H), 7.15(t, 2H), 7.83-7.86(m, 2H), 8.84(s, 1H).

Example 4 describes the preparation of 6-arylsulfanyl-7H-pyrrolo-[2,3-d]pyrimidine-2-carbonitrile
derivatives

Example 4-1.
7-(2,2-Dimethyl-propyl)-6-(pyridin-2-

carbonitrile

To a solution of 6-bromomethyl-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile (0.65mmol) in DMF (10 ml), 2-mercaptopyridine (0.78mmol) is 'added. The solution is
stirred at room temperature for 2 h, and poured into aqueous sodium hydrogen carbonate. The
organic layer is extracted with AcOEt, washed with water, dried over magnesium sulfate, and
concentrated. The crude product is purified by silica gel column chromatography to give the

product in 81% yield.
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59 0.61 (n- 1.01 (s, 9H), 1.45-1.60 (m 4H), 4-6 s hexane: AcCEt=1:1) 1.73
(m 2H), 1.94 (m 2H), 2.95 (m 1H), 3.98 (s, 214), 4.26 (s, 211), 6.58
(s, 1H), 8.89 (s, 1H). 0- 93 0.68 (n- 1.01 (s, 9H), 1.22-1.41 (m 5H), 4-7
S hexane: AcOEt=1:1) 1.61 (m 1H), 1.74 (m 2H), 1.91 (m 2H), 2.55 (m
1H), 3.97 (s, 2H), 4.25 (s, 2H), 6.58 (s, 1H), 8.89 (s, 1H. 34 4-8.
6- Cvcl o

;@?@%g%ﬁ H‘, BW%E&SM Otawscngecfa%oge Ainge I@t Ipn%gﬁ}’t{x% “nfdterd ¢ é@b@% is used as

2,3-dlp nitrile To a s on of e sulfi exanpl e

4-4 (0. 25medDd) emmpbs Add4-&tsod 4-7) m@wﬁit@n%mrzlfmﬁen by aluinum oxidel¢alwmmmy dr ogen
car bona gpaﬁmf Crardeld %ﬁlﬁ r The
sus pens%@ﬁﬁllgts st mh{%ﬁ%&%ﬂgﬁ Fﬁa%t ure lﬁ% uhdy o@ﬁ%&&r% a?en(?)gglg%dl um
sul fi teasamientilfiedbelogfanil‘ablendyer is extracted with AcCEt washed with water,
dried over magnesium sul fate, and concentrated to give the product in 39%
yield. 4-9.

6- Cycl on- hexanesul f onyhnet hygx 7- ( 2,2- ditgt hvl - propel ) - 7H-pyrrol o f

2, 3-dl pyrimdine-2- carbonitri\e i s||confyound i s obtained fromthe
conpound of exanple 4-7 (0.44 nmmoN, iR _the sini 4t way described in
Exanple for 4-8. Purification of re¢sultNng ﬁds by washing with nethanol
gives the product in 59 %yie mpounds of " formula 4-2 as identified in
Tabl e 4-2 are prepared as desTrf bed above Rx N4-2 N N\\ N Table 4-2
Exanple Yield Rf (solvent) 1H NWR

Table 4-1
BN R Y;cld Rf (solvent) lH NMR
xpl. No. (%) (400 MHz, CDCL) &
81 0.54 (n- 1.05 (s, 9H), 4.25 (s, 2H), 4.75 (s,
4-1 / A\ s hexane:AcOEt=1:1) | 2H), 6.68 (s, 1H), 7.03 (m, 1H),
—_— \ 7.16 (d, 1H), 7.51 (ddd, 1H), 8.45
(m, 1H), 8.84 (s, 1H).
HN/N 72 0.21 (n- 1.03 (s, 9H), 4.25 (s, 2H), 4.65 (s,
4-2 |\ \>-s hexane:AcOEt=1:1) | 2H), 6.68 (s, 1H), 8.20 (s, 1H),
R 8.86 (s, 1H).
78 0.29 (n- 1.04 (s, 9H), 4.24 (s, 2H), 4.43 (s,
4-3 N/ \ s hexane:AcOEt=1:1) | 2H), 6.66 (s, 1H), 7.12 (d, 2H),
—_ \ ' 8.45 (d, 2H), 8.90 (s, 1H).
83 0.64 (n- 1.00 (s, 9H), 4.21 (s, 2H), 4.29 (s,
4-4 Q_S hexane:AcOEt=1:1) | 2H), 6.37 (s, 1H), 7.26 (m, 5H),
\ 8.82 (s, 1H).
S 51 0.57 (n- 1.03 (s, 9H), 4.23 (s, 2H), 4.74 (s,
4-5 [ />—s hexane:AcOEt=1:1) | 2H), 6.64 (s, 1H), 7.27 (m, 1H),
N oD 7.73 (d, 1H), 8.87 (s, 1H).
59 0.61 (n- 1.01 (s, 9H), 1.45-1.60 (m, 4H),
4-6 S hexane:AcOEt=1:1) | 1.73 (m, 2H), 1.94 (m, 2H), 2.95
\ (m, 1H), 3.98 (s, 2H), 4.26 (s, 2H),
6.58 (s, 1H), 8.89 (s, 1H).
93 0.68 (n- 1.01 (s, 9H), 1.22-1.41 (m, SH),
4-7 O—-S hexane:AcOEt=1:1) | 1.61 (m, 1H), 1.74 (m, 2H), 1.91
\ (m, 2H), 2.55 (m, 1H), 3.97 (s,
2H), 4.25 (s, 2H), 6.58 (s, 1H),
8.89 (s, 1H).
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No. Rx (%) (400 MHz, CDC13 0 39 0.24 (n- 0.99 (s, 9H), 1.68 (m 2H), 1.85
4-8 s 0 hexane: AcOEt=1:1) (m 2H), 1.95-2.18 (m 4H), 3.44 (m 1H, 4.36
(s, 2H), 4.56 (s, 2H), 6.84 (s, 1H), 8.99 (s, 1H. 35 a Q59 0.31 (n-
1.00 (s, 9H), 1.30 (m 3H), 1.61 4-9 s=0 hexane: AcOEt=1:1) (m 2H), 1.77
(m 1H, 1.99 (m ~ 2H), 2.20 (d, 2H), 2.97 (m 1H), 4.35 (s, 2H), 4.53
(s, 2H), 6.68 (s, 1H), 9.00 (s, 1H). Exanple 5 describes the preparation
of 6-azo|e 7H pyrrol o-[ 2, 3-d] pyri m di ne-2-carbonitrile derivatives Exanple

o ’rlalz%f mpﬁr?m di ne- 2-
ct is

7-(2, 2-

ca§ bon| W

di ssol veﬂrbolimﬂw: at room tenperat ure under nitrogen atnosphere. To the

sol ution, 5-brono-4-(2,2-dinethyl-propyl am no)-pyrimdine-2-carbonitrile (8

mol ), triethyl am ne (24 mol ), copper(l) iodide (0.8 mml), and

di chl or ahiasS(olutioﬁ bemy splfas amxamﬁnaau @i Suird1) ()btﬁlﬁeciﬂahﬁm)in)dlc&ﬂcﬁomddﬁﬁ (20 ml), f

successi v The m xture eat at . 80 nder e for

She Cart abTuthamigentateni O Supmr bEet BN Rpaerpss acif O STk B MReh THO and

AcOEt  angs é)tehél&efs 8GrraM 4t Rodi tenipBratulé1for QY@ pouted)ifto sbdiuh KB aqiTheskgUET
MySO4 and evaporated in vacuq. The residue is purified by S|I|ca el

c oI um éﬁf%w #itedowish ég@@tfﬂashewm wiates (iriggl ovey rgagpgsium sulfate, and concentrated

7-(2, 2- qbgﬁgmél réduePitl3bebeitil dazol -1 -yl net hyl - 7H-pyrrol of 2, 3-
d] pyri m dirne-2 carbonltr ein 64%yield.

4-9.
6-Cyclon-hexanesulfonylmethyl-7-(2.2-dimethyl-propy)-7H-pyrrolo[2,3-d]pyrimidine-2-

carbonitrile

This compound is obtained from the compound of example 4-7 (0.44 mmol) in the similar way
described in Example for 4-8. Purification of resulting solids by washing with methanol gives the

product in 59 % yield.

Compounds of formula 4-2 as identified in Table 4-2 are prepared as described above

Table 4-2
Example Yield Rf (solvent) 1H NMR
No. | Rx (%) (400 MHz, CDCL &)
a 39 0.24 (n- 0.99 (s, 9H), 1.68 (m, 2H), 1.85
4-8 O—sﬁo hexane:AcOEt=1:1) | (m, 2H), 1.95-2.18 (m, 4H), 3.44
\ (m, 1H), 4.36 (s, 2H), 4.56 (s,
2H), 6.84 (s, 1H), 8.99 (s, 1H).
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By repeating the procedure described above using appropriate starting
the follow ng conpounds of formula 5-1 are

materials and conditions,

obtained as identified belowin Table 5-1. N

5-1 Exanple Rx Yield Rf (solvent) 1H NMR(400 MHz, S)

/15-1 NN\~ N 36 Table
No (% N 64 0.13

(ACOEt) (CDC13): 1.06(s, 9H), 4.06(s, 2H), 5-1 C\ 5.42(s, 211) 6.36(s,
1H), {6.92(s, [H Vo IV(so IR, 783 & 170, | pog g T’IG 2
( AcORt) 4.@DC213$ oF) 4.144;{(11%:,;3(%&1:1; Hé.;%‘ B2 s,
1H), |7. 43(s, 8.85(k, 111) ci N49 0. 40 ( o7 Gy 2- P8(s.
3H), | 5-3 I\ )- (AcOEt: MeOH=4: L) 3.94(s, 2H), @ 5'54 § se k1)
6.83(d, 1H), B.97(s, 1H| 9.12[s, 1H) N N 10 0} &' ¢l }ﬂ s ,
3. 98(5 2H— 54t —\=({Texant—ActEt—5—30(s—2 i agfd a4y 7 gk
1H), =1:1) 8.78(s, 1H N NN/ 11 0.25 (CDC13): 1.08(s, 911), 1.34(t,
3H), 5-51 \Y (n-hexane: AcCE 2. 65(dd, 2H), 4.11(s, 2H), 5.30(s, 2H), C

=1:1) 6. E)?a%ﬁﬂe ﬂf@smb%s% répara%lon 09 g—a&oﬁé-ﬂgl-pyrrolo—[2,3-d]pyrimidine—Z-carbonitrile

derivatives

Example 5-1.

7-(2.2-Dimethyl-propyl)-6-imidazol-1-ylmethyl-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile

1-Prop-2-ynyl-1H-imidazole (15 mmol) is dissolved in DMF at room temperature under nitrogen

atmosphere. To the solution, 5-bromo-4-(2,2-dimethyl-propylamino)-pyrimidine-2-carbonitrile (8

mmol), triethylamine (24 mmol), copper(l) iodide (0.8 mmol), and

dichlorobis(triphenylphosphine)palladium(II) (0.4 mmol) are added successively. The mixture is

heated at 80 °C under nitrogen atmosphere for 3h. After cooling at room temperature, the mixture is

diluted with HO and AcOEt and filtered with celite. The organic layer is taken, dried over MgS04

and evaporated in vacuo. The residue is purified by silica gel column chromatography (AcOEt:
MeOH = 20:1) to give 7-(2,2-dimethyl-propyl)-6-imidazol-1-ylmethyl-7H-pyrrolo[2,3-
d]pyrimidine-2-carbonitrile in 64% yield.

By repeating the procedure described above using appropriate starting materials and conditions, the

following compounds of formula 5-1 are obtained as identified below in Table 5-1.

R ES

S
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N

N

5-1



8.88 (s, 1H) N 11 0.35 (AcCEt) (CDC13): 0.87(s, 9H), .3.88(s, 3H), 5-6 C-
5.44(s, 2H), 6.42(s, 1H), 6.95 (s, 1H), 7.23 (s, 1H), 7.42-7.47(m 2H),
7.53- 7.57(m 2H), 8.93 (s, 1H) cl N 97 0.15 )[)__ G (CDC13): 1.10(s, 9H),
4.21(s, 2H), 5-7 (n-hexane: AcOet 5.37(d, 2H), 6.10(t, 1H), 8.92 (s, 1H) ty
cl =5:1) NH, 80 0.15 (DMBO): 1.02(s, 9H), 4.28(s, 2H), 5-8 N
(n- hexane AcCEt 6.02(s, 2H), 6.04(s, Thhl:5-17- 55(s, 1H), O1 ~> =3:1)
7.91(s 8 10(s,—1H) 8 21(s 1H) HPN M 9 01(s_ 1H) 10 7(s, 1H) O\
N 33 OEWP??:ECB) R, o7(| Yigdy| 1. BbEelvensh), | 5-9 (hgRmmpMetiad B L. 78(dd,
2H) , dﬂq _ 411(: 8 530(5 2H), 6.08(s, 1H), 6.80(s. 1H),
7.07(s, 1H, 394N [30 0.180ACQOEL13) [ (CDWY( s1.06(B) IH, 01616@, 21,
2.21 5-51b (A 4 1) (s, 3H), 4.13(s, PH2(s.52B5636(RHH), 6.926, 1), (s,
1H), | 7. 44(s, 86( s, 1H) |90 0. 35 (CDC13)}7.17(8.2#B, 7.986,, 11D, 8FK(s,, | IQH)
5- 1111 (n-hexane AcOEt 6| 15(5 2H) 6. 48(5 1H), 7.51-7. 38(m —1' 1) 3H],
8 12 o —1H); 8671\5 450145 T S5 bh-12
-ge#ane s§32(s,252I- Ra%é%E%H) 6&{6’? ll}(ﬁ%(@m 43( %%( d,
1H) 7.57-7 63(m 7] 86(d, 8.97(s, 5(s 5 S
49 0.40 (CDCL): 1.08(s, 9H), 2.38(s, 3H),
5-3 [\>— (AcOEt:MeOH=4:1) |3.94(s, 2H), 4.95(s, 2H), 6.09(s, 1H), |
N\ 6.83(d, 1H), 6.97(s, 1H), 9.12(s, 1H)
N\\ 10 0.15 (CDCL): 1.08(s, 9H), 3.98(s, 2H),
5-4 N\ (nbexane:AcOEt | 5.30(s, 2H), 6.22(s, 1H), 7.75(s, 1H),
\ > =1:1) 8.78(s, 1H)
N
Y \
N
N 11 0.25 (CDCL): 1.08(s, 9H), 1.34(t, 3H),
5-5 E\>—/ (n-hexane:AcOE | 2.65(dd, 2H), 4.11(s, 2H), 5.30(s, 2H),
N =1:1) 6.09(s, 1H), 6.82(s, 1H), 7.08 (s, 1H),
\ 8.88 (s, 1H)
Ny 11 0.35 (AcOEY) (CDCL): 0.87(s, 9H), .3.88(s, 3H),
5-6 [>—® 5.44(s, 2H), 6.42(s, 1H), 6.95 (s, 1H),
’\ 7.23 (s, 1H), 7.42-7.47(m, 2H), 7.53-
7.57(m, 2H), 8.93 (s, 1H)
ci N 97 0.15 (CDCL): 1.10(s, 9H), 4.21(s, 2H),
5-7 1\>—CI (n-hexane:AcOEt | 5.37(d, 2H), 6.10(t, 1H), 8.92 (s, 1H)
=5:1
ci \ )
NH, 80 0.15 (DMSO): 1.02(s, 9H), 4.28(s, 2H),
5-8 N (n-hexane:AcOEt | 6.02(s, 2H), 6.04(s, 1H), 7.55(s, 1H),
° \ \> =3:1) 7.91(s, 1H), 8.10(s, 1H), 8.21(s, 1H),
n \ 9.01(s, 1H), 10.7(s, 1H)
o
I\ 33 0.48 (CDCL): 0.97(t, 3H), 1.08(s, 9H),
5-9 [ >—/_ (AcOEt::MeOH=4:1) | 1.78(dd, 2H), 2.60(t, 2H), 4.11(s, 2H),
\ 5.30(s, 2H), 6.08(s, 1H), 6.80(s, 1H),
7.07(s, 1H), 8.88(s, 1H)
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N N 40 0.47 (CDA3): 0.77(s, 9H), 3.24(d, 2H), 5-13 (n-hexane: AcOEt
5.29(s, 2H), 5.46(brs, 1H), 8.23(s, 111), =1:1) 7.35-7.39(m 2H),
7.52-7.53(m 1H), 7.85-7.87(m 1H), 8.02(brs, 1H) 92 0.50 (CDC13): 1. 04(s,
9H) 4.10(s, 211), 5-14 1 (n-hexane:AcCEt 4.43(s, 2H), 6.44(s, 1H),

6. 85- 6. 86(m S =5:1) 1H), 6. 97-6.99(m lH) 7 23 7 25(m 1H) 8. 87(s 1H)
23 0 ’“H’\ I .

aaDEn

1.2, 41 | 75?? 'Z(AB‘B#% rorlap (F) gg@%ﬁ) %%g'l“
.2,41triazo

- 7H gyrrol of 2, 3-dI pyr(P’nlr (§1 a§ i D 1 e
O-IMO ("7 N

6- Br pronmet Nyl|- 7- K2, Zndi NEL Byl - propyl D3ZH pyrr Chy3- TRy rgpmdlm(sz SAy, boni

A\/nnr\-

trile (8ypmolf) Mwifro-[ |1, @ %k&rrel&ctsﬁte (631 ﬂ) af4§(s tﬁfoﬂ yﬁﬁ' (@, PVBO
(20mL) . Pot agsilwm Barbonate (G mol )=1:H tlg)(dt .
m xture i s aljl owdd to stir at roomterrperatur overnr ght The reactron

| d

m Xt "e:ou. 4 -2 uc,\tr""*ed itk . i's
dri e 2? MJS ev p%? tled i,n tTh( £ Oléc
sili é dl u r ons ography(n(lr? gg ]
7-(22d|methyl- 1) - -(3-n|tro['1 A tri dy I§)r Wr%ﬁé%[z,
3- d]pyrimdijne-24{carponjtrilg in 41%yield. r% Ut} g the procedure
descri bed abqvey=si approprijate starting eri aI s and conditions, the
foll pw ng conpoun of formuld 5-2 are obtained as identified belowin
Tabl e=5=2—RxN N 40 0.47 (CDCL): 0.77(s, SH), 3.24(d, 2H),
5-13 ‘> (n-hexane:AcOEt | 5.29(s, 2H), 5.46(brs, 1H), 8.23(s, 1H),
|\\ =1:1) 7.35-7.39(m, 2H), 7.52-7.53(m, 1H),
7.85-7.87(m, 1H), 8.02(brs, 1H)
J 92 0.50 (CDCl):1.04(s, 9H) 4.10(s, 2H),
5-14 {l (n-hexane:AcOEt | 4.43(s, 2H), 6.44(s, 1H), 6.85-6.86(m,
s =5:1) 1H), 6.97-6.99(m, 1H), 7.23-7.25(m,
1H), 8.87(s, 1H)
~ 23 0.20 (CDCL):1.04(s, 9H), 4.08(s, 2H),
5-15 s\:k (n-hexane:AcOEt 4.24(s, 2H), 6.32(s, 1H), 6.91-6.92(m,
=5:1) 1H), 7.00-7.02(m, 1H), 7.34-7.36(m,
1H), 8.84(s, 1H)
5-16.
7-(2,2-Dimethyvl-propyl)-6-(3-nitro-[1,2.4]triazol-1-ylmethyl)-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile

N -
N No,o

6-Bromomethyl-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile (3 mmol) and
3-nitro-[1,2,4]triazole (3 mmol) are dissolved in DMSO (20ml). Potassium carbonate (6 mmol) is

38



5-2 N NN Table 5-2 Exanple Rx Yield Rf (solvent) 1H NVR(400 MHz, S) No
(%9 \ +,0 41 0.25 (CDC13): 1.06(s, 9H), 4.22(s, 211), 5-6 (n-hexane:
5.77(s, 2H), 6.67(s, 1H), 8.18(s, 1H), N N AcOEt=1:5) 9.02(s, 1H) pr 41
0.40 (CDC13): 1.06(s, 9H), 4. 29(s, 2H), 5-7 (n-hexane: 5.61(s, 211),

6 58(5 1H), 8.97(s, 1H er~'~ AcOEt=1:1) 0-\WO 85 0.24 (CDO 3): 1. 05(5,
6 55 . %&éﬁ ta,the?sb%uon%%nlggﬂeﬁg %wed'v&gﬁilﬁmﬁheép&%% ov%H)i%ht %h%%%a% io 13)
1.09(s, mokure i§ diluted with Th§ and gxtiagted r\\ﬂﬂhe%@é)ﬁé The . osganir, lams drigd @QﬁrsMgS:_@» and

7 56( d, Zﬁdrate%%%o 3@ reétd%%(s@l}nf(&pw es)%g‘:%géﬁco%ém #%%#P%QE%’%%B 1.06 (s,

7 66 (s At = B5)3d givhl7N2 24dithylsprofiyh)-6-(Beitrii[ 1. 38 iazl- 1(1113@1:81)—7H1p}®®1c([§,3 9H) ,
4.14 (s, C xane: AcCeEt (s, 2H), 6.59 (s, 1H), 7.55
(s, 1H). dh?yl_’?ﬁdme °§5b°t’§‘jjefi81%§‘e (s, 1H). 38 0.34 1.04 (s, 9H), 2.07 (s,
3H), 4.10 (s, 2H), 5-22 (n-hexane: AcOEt 5.53 (s, 2H), 6.46 (s, 1H), 7.14
(s, 1H), 6NN =1:1) 7.37 (s, 1H), 8.91 (s, 1H).

By repeating the procedure described above using appropriate starting materials and conditions, the

following compounds of formula 5-2 are obtained as identified below in Table 5-2.

Table 5-2
Example Rx Yield Rf (solvent) 1
- %) H NMR(400 MHz, 8)
Neo 41 0.25 (CDCL): 1.06(s, 9H), 4.22(s, 2H),
5-6 (n-hexane: 5.77(s, 2H), 6.67(s, 1H), 8.18(s, 1H),
NN AcOEt=1:5 9.02(s, 1
/z' 41 0.40 - (CDChL): 1.06(s, 9H), 4.29(s, 2H),
5-7 N N (n-hexane: 5.61(s, 2H), 6.58(s, 1H), 8.97(s, 1H)
Py AcOEt=1:1)
s’ O\
OQ.N,,O 85 0.24 (CDCL): 1.05(s, 9H), 4.15(brs, 2H),
5-18 /( (AcOEt: MeOH=10:1) | 4.20(s, 2H), 5.43(s, 2H), 6.55(s, 1H),
)NL\ w 7.75(s, 1H), 8.94(s, 1H)
o
O\\N+,o 74 0.48 (CDCh): 1.09(s, 9H), 4.11(s, 2H),
5-19 (n-hexane: 5.52(s, 2H), 6.49(s, 1H), 7.56(d, 1H),
N\L\ AcOEt=1:5) 7.78(d, 1H), 8.98(s, 1H)
A 16 0.23 (CDCls): 1.06 (s, 9H), 4.21 (s, 2H), 5.91
5-20 \ /" (n-hexane: AcOEt (s, 2H), 6.64 (s, 1H), 7.66 (s, 2H), 8.94
‘ N—N =1:4) (s, 1H).
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5-23.

6-(3-Amno-[1,2,4ltriazol-1-ylmethyl)-7-(2, 2-di nmet hyl - propyl)-7H pyrrol of 2,
3-dl pyri mdine-2- carbonitrile ~NH, N \\ N N N To a solution of the
nitrotriazole (0.49 nmol) obtai ned above in MeOH i s added Pt 02 (25 ng). The
m xture is stirred at roomterrperature under hydrogen at rmsphere over ni ght .

The rcatatystT was_nN eTToVEUs Y |i|LF Fhe qDél@gL AT ﬁ
¢ 1

s R b A O Xne%% e
N ﬁgég l’b0|tr|Ie|n 85O

(2, 2-di rrethy H- pyr oI 0[2 ]pyrlrr 1ne)

yi elre- : S%W%GW (gu

g_H)94(s %r ?(%’ 'Fb(h-hekane?ldeE%FD ? > ’64 }3 ﬁ’gg 11;%
1-[ 2- Cyano-7 hyl - ptopyl )-'—71I:-|1-)pyrrol :)Ff §7§ &ﬁi}ﬁﬁl.ﬁ dih- 6- yl rret hy ]-1
H [1,2,41tr|azol vyl }}2-piperidin-1-vl-acetanide 40 NO Z N I: CtN
C NT N The ambno-triazole (b-23) (1.61 mmol ) obtal ned above T35 dissol ve' in
CH2C12 (40 m). To the solution, pyridine (2.09 mmol) and chl oroacetyl
chloride (1.93 mml) are added successively and the mxture is stirred at

roomte ature under nitrogen atnosphere for 2h. The reaction mxture is
wshed wit H20 dri ed over I\/gSO4 and evaporat ed in vacuo. The reS| due is
purifi ed-ByAmino; Zia grifidine-2gi ve

2-chl or Qarﬂﬂmtﬁlel [chano 7 (2, 2 di rret hyI A

L(_CQ\

\N

To a solution of the nitrotriazole (0.49 mmol) obtained above in MeOH is added PtO, (25 mg). The
mixture is stirred at room temperature under hydrogen atmosphere overnight. The catalyst was
removed by filtration. The filtrate is concentrated in vacuo and the residue is purified by silica gel
column chromatography (AcOEt: MeOH = 20:1) to give 6-(3-Amino-[1,2,4]triazol-1-ylmethyl)-7-
(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile in 85% yield. Rf = 0.24 (AcOEt :
MeOH=10:1). '"H NMR (400MHz, CDCls) & : 1.05(s, 9H), 4.15(brs, 2H), 4.20(s, 2H), 5.43(s, 2H),
6.55(s, 1H), 7.75(s, 1H), 8.94(s, 1H).

1.2.41triazol-3-yl}-2-piperidin-1-yl-acetamide
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propyl)-7.H -pyrrolo[2,3-.d.]pyrimdin-6-ylnmethyl]-1.H-[1,2,4]triazol -3-yl
}-acetamde as an internediate in 88%yield. The internediate (0.52 mmol)
is dissolved in DM (10m ) at room tenperature under nitrogen atnosphere.
To the solution, potassium carbonate (1.55 nmol) and piperidine (0.78
mol ) are added successively. The m e is stirred at roomtenperature
under nitrogen atnosphere for 5h. eaction mxture is diluted with H20
and extracted with AcOEt. The ogganic layer is dried over MgSO4 and
evaporated in vacuo. The residue ig™purified by silica gel colum

chromat ography (AcOEt : MeOH =1 to give N -{

1-[ 2- Cyano- 7- (2, 2- di net hyl - pr opyl N

7H pyrrol o[ 2, 3-d) pyri mi di n- 6-yl met hWJ& 1 [, 2, 4] tri azol - 3-yl } - 2- pi peri di n-
1-yl-acetam de in 62% vyield. Rf= 0,27 Aexgne: AcCEt =1:1). 1H NWR
(400MHz, CDC13) 8: 1.05(s, 9H), 1.4%11)‘47(brmN 2H), 1.67-1.61(brm 411),
2.54(brs, 4H), 3.12(s, 2H), 4.20(s, 2H), 5.62(s, 2H), 6.56(s, 1H),
7.93(brs, 1H), 8.95(s, 1H), 9.78(brs, 1H). 5-25. ‘
7-(2,2-Di net hvl - propyl )-6-tetrazol - 2-yl net hyl - 7H pyrrol o[ 2, 3-dl pyri m di ne-2

- car boTid ﬁllnbﬁo-trfazaﬁf (5-23) (1.61 mmol) obtained above is dissolved in CH,Cl, (40 ml). To. the
7-(2,2-Di met hvl - @)6? )-6-tetrazol -1 -yhnet ci/l-?l—l- pvrrol o[ 2, 3-d] pyrimdi ne-2

- car bosolution, gyruip}_e \mme)) de.clplox;qqcepgyl chipride (1p93\mmgI) are added successxvely and
6- B b
ORI P A
'gsltedemsh)Hn@J @m,d KRCMB2IQy, 98d avapoyatédsin mdde.dlr“]lmrltésﬁlhlﬂsrpuxﬁied ®yisslica gel
t t 23 The
fe'a{;{ <30 PR A e 2 B B 2P o ol Dhre gt (2 rmetiy-

or gani sropyly-¢rH.L &, dfp§rimidid- B%netﬂsr BldHQ g]liﬁéyo!’ mfrlaée% ide andas an

concentrated. The crude product is pur| y 1 ca
chr oneintsginedinie inB&fP ield. The Meme)dum doéa cmBOI)ruMBS&p;MeéI i DMFt ﬁ@mb)r dierooni

| d b
Ctar D ageRihE AR BRobT BRARERY, TollEe PPl ARG Tt iReBO NI 90
5-4 argipahiied (B78 asnélyard added Quidesdivedy. TEIY mixdunid sfinbl @t foom RrPerature under

nitrogen atmosphere for 5h. The reaction mixture is diluted with H,O and extracted with AcOEt.

The organic layer is dried over MgSO4 and evaporated in vacuo. The residue is purified by silica gel
column chromatography (AcOEt : MeOH = 10:3) to give N.-{1-[2-Cyano-7-(2,2-dimethyl-propyl)-
TH-pyrrolo[2,3-d]pyrimidin-6-ylmethyl]-1H-[1,2,4]triazol-3-y1}-2-piperidin-1-yl-acetamide in 62%
yield. Rf= 0.27 (n-hexane:AcOEt=1:1). "H NMR (400MHz, CDCl) & : 1.05(s, 9H), 1.48-1.47(brm,
2H), 1.67-1.61(brm, 4H), 2.54(brs, 4H), 3.12(s, 2H), 4.20(s, 2H), 5.62(s, 2H), 6.56(s, 1H), 7.93(brs,
1H), 8.95(s, 1H), 9.78(brs, 1H).

5-25.
7-(2,2-Dimethyl-propyD-6-tetrazol-2-ylmethyl-7 H-pyrrolo[2.3-d|pyrimidine-2-carbonitrile

5-26.

2,2-Dimethyl- rimidine-2-carbonitrile

41



N NNN N/ 5-3 NN Table 5-3 Exanple Yield Rf (solvent) 1HNVMR No R

(%9 (400 MHz, CDC13) 8 H45 0.74 (AcCet:n- 1.08 (s, 9H), 4.28 (s, 2H), 6.12
(s, b5-25 hexane=2:1) 2H), 6.76(s, 1H), 8.55 (s, 1H), 8.98 (s, 1H) 14 0.60
1.09 (s, 9H), 4.33 (s, 2H), 6.21 (s, 5-27 ~~ (AcCEt:n- 2H), 6.85 (s, 111),
8.71 (d, 1H), hexane‘zﬂ“\\l) 8.74 (d 1H), \46 (s, 1H) 42 ell I \N5-4 N\
Tabl e 5-4 Exanpl e Yle,\l} (sol vent) 1 No R (% (400 MHz, CDC13) S H
48 0.34 1.07 (s 9H), 1 20 N 94 Es NAcCEt n- 2H) 6. 60 (s,
1H), 8.63 (s, 1H), hexa ‘1 8, 9 (s, 9H), 4.40 (s,
2H), 6.33 (s, 5-27 ~I (Ac N \6 48(s 4(d 1H),

n
hexane=2: 1) 8.79 (d, 1H) ?

6-Bromomethyl-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile (0.33 mmol)
and 1H-tetrazole (0.65 mmol) are dissolved in DMF (3 ml). To the solution, K;COj3 (0.98 mmol) is
added and the mixture is stirred at room temperature under nitrogen atmosphere for 23 h. The
reaction mixture is diluted with water and extracted with AcOEt. The organic layer is washed with
brine, dried over sodium sulfate, and concentrated. The crude product is purified by silica gel

column chromatography to give A in 45 % yield and B in 48% yield in the order of elution.

By repeating the procedure described above using appropriate starting materials and conditions, the

following compounds formula 5-3 and 5-4 are obtained as identified in the Table 3 and Table 4.

R

N\
R

N\N
S
\_(/I\N
2 =

N
Yo
Table 5-3
Example Yield Rf (solvent) lH NMR
R . A
No (%) (400 MHz, CDCI3) &
H 45 0.74 (AcOEt:n- 1.08 (s, 9H), 4.28 (s, 2H), 6.12 (s,
5-25 hexane=2:1) 2H), 6.76(s, 1H), 8.55 (s, 1H), 8.98 |
(s, IH)
N 14 0.60 1.09 (s, 9H), 4.33 (s, 2H), 6.21 (s,
5-27 |/ﬁ (AcOEt:n- 2H), 6.85 (s, 1H), 8.71 (d, 1H),
Kf” hexane=2:1) 8.74 (d 1H), 9.46 (s, 1H)
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9.46 (s, 1H) 5-28. 7-(2

2- Di net hyl - propyl ) - 6-[ 5- (4- hydr oxynet hyl - phenyl ) -tetrazol - 2-yl net hyl | - 7H py
rrol of 2,3- dl pyrimdine-2-carbonitrile HO Br & N Nj N HO- HO- NN

NN "-" N IN N Preparation of [4-(2Htetrazol-5-yl)-phenyl1l -nethanol

nmol ) at room tenperature.

at nosphere for 24h. AfterRcooli
vacuo. MeOH is added to the resi
concentrated to give the crude pro
[4-(2. H -Tetrazol -5-yl)-phenyl ] - retfangl
6- br ononet hyl - 7- (2, 2- di net hyl - pr opyl

ered. Theg filtrate is
SR yield. 43
(3.5 ) and

7H pyrrol o[ 2, 3-d] pyri m di ne-2-carboriitrile (1,2 mmol) are dissolved in,

(5 nil). KRCB (3.5 mvol) is added thbe solution and the mxture is
stirred at roomtenperature under nii&%gﬂ-‘1 at nosphere for 4 h. The

rea rtare 15 O TIREGIW T VieE 861 extfracted w1 _ACUET. The
org i s pashed vv)\g1 bri ne, G Sjover sodi um sulN¥EB and
con The crude odu

\l fn nl\ln in Qo

ct is purified by S|IG4@QI\QHZ,C:BCW

P Watal

[I)A
||\, uuxﬂ. Q O 70 yl \.

prog¢edure d scrl béﬁ ab01e4§ i hg appr

TR () e s

r| ate st
con the followng coppoun t-or nul |2H: Q%QI(% 155 &PA &y 150
i de el ow in Table 5-5 RylllﬁxaﬂqFﬂle 5-5 898 €% tHbl e 5-5
N 28 0.63 1.09 (s, 9H), 4.40 (s, 2H), 6.33 (s,
5-27 |/ﬁ (AcOEt:n- 1H), 6.48 (s, 2H), 8.64 (d, 1H),
N hexane=2:1) 8.79 (d, 1H)
9.46 (s, 1H)
5-28.

7-(2.2-Dimethyl-propyl)-6-[5-(4-hydroxymethyl-phenyl)-tetrazol-2-ylmethyl]-7H-pyrrolo[2,3-

dlpyrimidine-2-carbonitrile

H -N
HO HO NN "I’T\)—JN
O ey

Preparation of [4-(2H-tetrazol-5-yl)-phenyl]-methanol

4- Hydr oxymet hyl - benzonitril 5 nmol) is dissolved in dry DM (20nl). To

the solution are added s:ﬁ@%ﬂzl de (8.3 mol) and ammonium chloride (1.9
xture i heated at 110 C under nitrogen

ion mxture is concentrated in

DIV

4-Hydroxymethyl-benzonitrile (7.5 mol) is dissolved in dry DMF (20ml). To the solution are added

sodium azide (8.3 mmol) and ammonium chloride (1.9 mmol) at room temperature. The mixture is

heated at 110 °C under nitrogen atmosphere for 24h. After cooling, the reaction mixture is

concentrated in vacuo. MeOH is added to the residue and filtered. The filtrate is concentrated to

give the crude product in 57 % yield.
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Exanple Yield Rf (solvent) 1HNVR No R (% (400 MHz, CDCl13) S OH 98 0. 23
1.09 (s, 9H), 1.93 (br, 1H), 4.32 (s, 5-29 (AcCEt:n-hexane= 1:1) 2H), 4.76
(s, 2H), 6.12 (s, 2H), 6.79 (s, 1H, 7.48 (d, 2H), 8.09 (d, 2H), 8.97
(s,1H) 91 F 0.27 1.09 (s, 9H), 4.32 (s, 2H), 6.12 (s, 33 (AcCEt:n-hexane
2H) , d49Q.H Fetrazdl;5-y1)-pherfydl-methiipol (35 Bnobi ark) 6-braxBorhethyt H(2.2-diBethykiptopyhy)

(e Ce PHPHERR ipringige b g1 3apdp aif issoliclEh DML iy Jocly G5
8.99 (mmoBHy abiled t(i ZhéL s&ﬁtl()ﬁ ,an@ Hhe nfixéige (S stirtéd at 60&:5 tél%perat(ul'\fa Ghldérmifrogane

2H), 6.81(s, 1H), 3 (t, 2H), 8.39 5-32 =1:1) H, 8.73 (brs 1@\
8 99 (aimosphyre fyr mh( Ehg reactipy mixtreygs dilyted IVI?!OW@ECY a@#l)extractati wltab AgQFt. Ehg7

: : 94
@rg&éé'lil% fg‘%%{}gc{]wgﬁégﬂg d:?riéh over ?(51 lgr\a) Sl(lﬁﬁ)e ia_IbZi c&%&%ﬁ@te&lwge g{%l'd% 3}3%
4 23 (is puiztliéd, b}4§1]2(ﬁ1 ged poluﬁﬂﬂzhrom;(tég:@ﬁhy to-diextheprédict ind80% yiedd. 2H), 6. 78 (s,
1H, =1:2) 7.22 (d, 2H), 8.54 (d 2H), 8.93 (s, | H 5 0.50 1.07 (s, 9H),
1.38-1.45 (m 2H), 5-35 (MeOH: CH2C12=1:4) 1.60 (pent, 4H), 2.49 (brt, 4H),
3.81 (s, 2H), 4.30 (s, 2H), 6.08 (s, 2H), 6.69 (s, 1H), 8.98 (s, 1H

By repeating the procedure described above using appropriate starting materials and conditions, the

following compounds of formula 5-5 are obtained as identified below in Table 5-5.

\( N
N\NL(TN 5-5
§N< N/)\\\N

Table 5-5
Ex?\lmple R Yzi;ld Rf (solvent) lH NMR
0 (%) (400 MHz, CDCI3) 8
OH 98 0.23 1.09 (s, 9H), 1.93 (br, 1H), 4.32 (s,
5-29 (AcOEt:n-hexane= 1:1) | 2H), 4.76 (s, 2H), 6.12 (s, 2H),
6.79 (s, 1H), 7.48 (d, 2H), 8.09 (d,
2H), 8.97 (s,1H)
F 0.27 1.09 (s, 9H), 4.32 (s, 2H), 6.12 (s,
33 (AcOEt:n-hexane 2H), 6.79 (s, 1H), 7.18 (dt, 1H),
5-30 =1:2) 7.45 (q, 1H), 7.80 (dd, 1H), 7.91
(d, 1H), 8.98 (s, 1H)
/N 0.16 1.10 (s, 9H), 4.32(s, 2H), 6.16 (s,
| 30 (AcOEt:n-hexane 2H), 6.81 (s, 1H), 7.98 (d, 2H),
5-31 X =1:1) 8.77 (d, 2H), 8.99 (s, 1H)
s 16 0.12 1.10 (s, 9H), 4.33 (s, 2H), 6.15 (s,
| (AcOEt:n-hexane 2H), 6.81(s, 1H), 7.43 (t, 2H), 8.39
5-32 A =1:1) (d, 2H), 8.73 (brs, 1H), 8.99 (s,
1H), 9.34 (brs, 1H)
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70 0.60 1.06 (s, 9H), 1.61 (brs, 6H), 3.43 5-36 (AcCEt:n-hexane (brt, 4H),
4.27 (s, 2H), 5.85 (s, =1:1) 2H), 6.71 (s, 1H), 8.96 (s, 1H) 72 0.36 1.06
(s, 9H), 1.96 (t, 4H), 3.45 (t, 5-37 (AcCEt:n-hexane 4H), 4.80 (s, 2H),
5.86 (s, 2H), =1:1) 6.72 (s, 1H), 8.95 (s, 1H) 5-38.

7- (R, 2- D netlhyl —jagopel ) - 85[ 5 (4- pi penzdi n- | - yhHnEd Gy9HR Hetiy(s) 2ZHE 63348 -[2- yIl m

ethyl | 538 gyr 2, 3r dl pyrf mi@icOEt:A-Heasdeoni|t2H)| 6.55, FH)CN48 YONIY,N N | N N

e N[ NN NiIN NIN-Tor N 1.y N\~ 7.@:@,0&&)61@1425(;1%), 8.66 (d,

6- [ 5- (4- chl dr omeyhyl - phenyl )} t et razol - 2-yl netqg%s_§3gg,lgn i met hyl - propyl )-7
5-28 |

H pyrrol o[ 4, 3-d]jpyri mj di ne-R-carbonitrile 45 .1 ol ) obtained
above and i-|Pr2NEt (3.4 mmol]) are dissolved iln CH2C12 (5 mM). To the

solption is ad(@%mt hland6l flonyl chDAasi de (2.|3.061G) YH314.28 € 2HHd.26i(xt Ure i s

stifred-3dat rloori tHnperaturel un@deOBontheagen Jt2H)SH.041( 201)e6.78 ¢f)tH),The
reag¢tion m Xtu L8 washed W th water:2) dri ed m}'d, SHY\i 859 (R HRB®3 (&nd
congentrated. The crud proé\f: i ca gel colum

chr pmat ogr aghy t i ve| t he pi

6-[ b- (4- Chl dr one |- phergl )}t etrazols02- yl met/hydq ¢s/9H3, 1233148 1Ey 2 HRr opy! ) - 7

ct is purified tyngi
oduct in 94 %yilel d.

Hpyrrelsg [ 24, 3-[ d] dyri di ne} IvMedbopLELE]:8) (0. 88 pehR UH) ohagtiedHgbove| i s
di sgol ved in m). To the solution is |apge @H:QI_I:3(ﬂQSnﬁ_I£%; s )
at foomtengeratdre. The nixfure is allowed tlogpt ki E’lﬁo’ ra"’tjg[rje
under nitroden atWosphlere ovrnight. The reac% A 'mggt’urg’ ?’gkgﬁlrigl?ed i th
wat er
70 0.60 1.06 (s, 9H), 1.61 (brs, 6H), 3.43
5-36 (AcOEt:n-hexane (brt, 4H), 4.27 (s, 2H), 5.85 (s,
=1:1) 2H), 6.71 (s, 1H), 8.96 (s, 1H)
72 0.36 1.06 (s, 9H), 1.96 (t, 4H), 3.45 (t,
5-37 < S (AcOEt:n-hexane 4H), 4.80 (s, 2H), 5.86 (s, 2H),
| =1:1) 6.72 (s, 1H), 8.95 (s, 1H)
5-38.

2,2-Dimethyl-pr

rrolof[2.3- rimidine-2-carbonitrile

HO

N N | o
N\ N-N
| N
N / N\
N I
N ///kN ///l\N/ N

Preparation of 6-[5-(4-chloromethyl-phenyl)-tetrazol-2-ylmethyl]-7-(2,2-dimethyl-propyl)-7H-
pyrrolo[2,3-d]pyrimidine-2-carbonitrile
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and, extracted with AcOEt. The organic layer is washed with brine, dried
over sodium sulfate, and concentrated. The crude product is purified by
silica gel colum chromatography to give the product in 100 %vyield. By

repeating the procedure described above using appropriate starting
mat er 538 (lahehmah @btaingd abovenand f-BtzNE\M(M el don dissdved by GHGLAS Gnlér"BO the

Tabi o JSIEOE b A leBiaRERYL sRolaP) B2 N R0 <X B gererls st Mo o
0.29 lefiferdtare @ider nitro@&r dtm%@pl(m oﬁdlﬁught H‘iﬁ&ea(cﬁcﬂihxtm%sﬂéd With SvaterSdriddn

4H), 2.37 (b 4 6 77 (s, |
H? 7 oxer 89@5312 sylfa'?')s ol (cancezh?tede Tho f@de PfPé“CS?S eued By S(l@a g8 ol

ori, Ghuppmydany OB GERlod AR INAE 03 oy T h 07 (s, 1k 46 37 0.47
1 09 (s, 911), 4.31 (s, 2H), 5.40 5-40 (AcCEt: MOH=9:1) (s, 2H), 6.12 (s,
66-[75§(4£éhlo&)l;ke’th}'?l-'p%\gn)gl)qwtr%zl_gl’—%;Irr?e?h)(lf-7-(%,lj)-dimeélyﬂi%ro(p?/l)-ﬁﬁ)pyrrglo?z,§-S ’
dlpyrimidine-2-carbonitrile (0.23 mmol) obtained above is dissolved in DMF (5 ml). To the
solution is added piperidine (0.69 mmol) at room temperature. The mixture is allowed to stir at
room temperature under nitrogen atmosphere overnight. The reaction mixture is diluted with water
and extracted with AcOEt. The organic layer is washed with brine, dried over sodium sulfate, and

concentrated. The crude ﬁrodu‘ct is purified by silica gel column chromatography to give the

product in 100 % yield.

By repeating the procedure described above using appropriate starting materials and conditions, the

following compounds of formula 5-6 are obtained as identified below in Table 5-6.
\( N
N\N 5-6
X
2
N N/)\
S

Table 5-6
Example Yield Rf (solvent) 1 NMR
No R (%) (400 MHz, CDCI3) &
100 0.29 1.09 (s, 9H), 1.38-1.46 (m, 2H),
5-38 O (AcOEt:MeOH=9:1) | 1.59-1.54 (m, 4H), 2.37 (brs,
4H), 3.51 (s, 2H), 4.32 (s, 2H),
6.11 (s, 2H), 6.77 (s, 1H), 7.43
(d, 2H), 8.04 (d, 2H), 8.97 (s,
1H)
Y 87 0.22 1.09 (s, 9H), 2.28 (s, 3H), 2.47
5-39 P, (MeOH) (brs, 8H), 3.55 (s, 2H), 4.32 (s,

2H), 6.11 (s, 2H), 6.77 (s, 1H),
7.44 (d, 2H), 8.05 (d, 2H), 8.97
(s, 1H)
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Exanpl e 6 describes the preparation of

6- pi perazi nyl -7H pyrrol o[ 2, 3-d] pyri m di ne-2-carbonitrile Exanple 6-1.

7- (2, 2- D net hyl - propyl ) -6-[ 4- (2- met hoxy- phenyl ) - pi perazi n-1 -yl net hyl | - 7H py

rrolo[2,3- dlpyrinmdine-2-carbonitrile N/ I N fN\ N To a suspensi on of

NaH ¢0. 91 1) iNDVF (1@W )| 1-(2-0%T hoxypheph9bXgiophs421 (e 2H),.340mMyg! )

and 18- 6#40wn{6 ( 3mmpl ) ar ¢ (AUOBESROIRIy )afegHR6. 12 (6, 2H)[ 6.78(s, m Yt ur e,

6- br ononet hylf - _ 1H), 7.36 (d, 2H), 7.99 (s, 1H)
pyl ) - 7 pyrr ¢l o 2, 3-d] pyri mi fg IjQ-(@ 38! BONs! IH§ e (0.d45mol)

(2, 21di net hyl}-

I s aflded at nd the mxteire is stirred fpr at” anbi ent” t enperjat ur e.
The teaction|m xture is|quenclhed with ice- waler and extracted with AcOEt.
The mbred- extracts—ar e wasiied Wt O bri e and dried over —magnesi um

sul fate. Chromatography on silica gel ( eluent; n-hexane : AcOEt = 1:1) give
227 ng of desired

g e R D e R S

procedures descri bed above using appropriate starting materials and
conditions the follow ng compounds of formula 6-1 are obtained as
i dent i Exaopleétbw i n Table 6-1. N R\\N* N~-- -N N N 6 1 47 Table 6-1 Rx

gi—lel)d ; ﬁ)lv ntl) --‘é.} "~.'A P 1'1 NO' 0/91-{3 t q -.- :l))' o 3-02 (s,

4H) fifniBilk-2eDOKtriH) , 6. 60(s, 1H),6.85- 7.05 (m 4H), 8.90(s, 1 H F59
(Mls%_ggﬁs ,

:\;j | ¢©

To a suspension of NaH (0.91mmol) in DMF (10ml), 1-(2-methoxyphenyl)piperazine (1.04mmol)
and 18-crown-6 (0.003mmol) are successively added at 0 °C . To the mixture , 6-bromomethyl-7-
(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile (0.65mmol) is added at 0 C and
the mixture is stirred for 2 h at ambient temperature. The reaction mixture is quenched with ice-
water and extracted with AcOEt. The combined extracts are washed with H,O , brine and dried over
magnesium sulfate. Chromatography on silica gel ( eluent; n-hexane :AcOEt = 1:1 ) give 227 mg of
desired 7-(2,2-Dimethyl-propyl)-6-[4-(2-methoxy-phenyl)-piperazin-1-ylmethyl}-7H-pyrrolo[2,3-
d)pyrimidine-2-carbonitrile in 83 % yield.

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 6-1 are obtained as identified below in Table 6-1.
=N
RX\N/\l \ />—EN
k/" I N 6-1
N
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6-2 1 0.54 2.65 (m4H), 3.05-3.15(m (n-hexane: AcCEt=1:1) , 4H), 3.84 (s,
2H), 4.37 (s , 2H), 6.61 (s, 1H), 6.82- 6.90(m 2H), 6. 93-7. 00(

m 2H), 8.91(s,1H) c¢' 57 (CDC13): 1.03 (s, 9H , 2.60 - 6-3 C 0.66

2.70(m 4H), 3. 02-3.12(m (n-hexane: AcCEt=1:1) , 411), 3.87( s, 2H s ), 4.39
s,2H),6.61 (s,1H),6.95- 7.07(m2H),7.18-7.26( m 1H),7.35(dd, 1H), 8.91
(s, 1H) 43 (CDC13): 1.02 (s , 9H) , 2 5!21b1e66}4 0.34 2.62 (m, 4H) 2 3.50 -

3. 60 —N—-{rhexare—~AeOR=—11)}—m 38352438 2H)

6. 58- b, 790 I8 7 46-1. ?{‘m 135(30!?’3&% 8. 20( h NYR(AOQMIEZDS "1y 5b
(CDClqlf".‘p;.VZ (s QM) §%) :l;n'zn_l; 2 ,/ll_n;x?l:qm;(

(n-hekane: AcOEtETN1) m 48P, 4. 3p04Q, @;R 50 t|, 3)618%(%§H)1 #p0 -8 30(
d, 2H)| 86¢h (g, 02" 48 (cDCLp§hexanspAqQEL=1:)}y)| 2 04Hp, $09-3458 m65 (m

4H) ,[3.40 - 3.48 ( (n-Hexane: ALCEt=1:1) m 4H), 34}@6 &6 (DH ) 4394 s
s, 2H)| 6. 62(s, |1f), 6.82( |d,2H), B.12(d,2H),8.92 |2 90?3,1(1@:nx§18§ . 00
(s, BH , 2.%1 )70 m,4H),890(s,

F 59 (CDCl): 1.02 (s,9H), 2.52 -
6-2 \©\ 0.54 2.65(m,4H),3.05-3.15(m
(n-hexane:AcOEt=1:1) | ,4H),3.84(s,2H),4.37 (s
,2H),6.61(s,1H), 6.82 -
6.90(m,2H),6.93--7.00(
m,2H),891(s,1H)

6-3 0.66 2.70(m,4H), 3.02- 3.12 (m
(n-hexane:AcOEt=1:1) |, 4H),3.87(s,2H,s),4.39(
s,2H),6.61 (s,1H), 695~
7.07 (m, 2H), 7.18 - 7.26 (
m,1H),7.35(dd, 1H),
8.91 (s, 1H)

@:‘" 57 (CDCh): 1.03 (s,9H) , 2.60 -

N 43 (CDCh): 1.02(s,9H),2.52 -
64 | P 0.34 2.62(m,4H), 3.50-3.60(
N (n-hexane:AcOEt=1:1) {m,4H),3.83(s,2H), 4.38(
s,2H),6.58-6.70 (m, 3H),
746-750(m,1H), 8.18 -
820(m,1H),891(s,1H)

S 56 (CDCL): 1.02 (s, 9H) , 2.45 -
Q\ 0.30 _|2.55(m, 4H),3.75-3.85(
(n-hexane:AcOEt=1:1) {m,4H),4.38(s,2H), 6.50(
t,1H),6.61 (s, 1H), 8.30(
d,2H),891(s, 1H)

ON 48 (CDCh): 1.02 (s,9H ), 2.60-
6-6 \©\ 0.34 2.65(m,4H),3.40-3.48(
(n-hexane:AcOEt=1:1) | m,4H),3.86(s,2H),4.36(
s,2H),6.62(s,1H),6.82(
d,2H), 8.12(d,2H), 892
(s,H)
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6-7 , 0.22 brs,8H), 3.16(d, 2H), (n-hexane: AcOEt=1:1) 3.79 (s , 2H), 4.35 (
s, 2H), 6.20-6.30(m 1H),6.51(d , 1H),6.57(s, 1lH), 7.20-

7.40(m 5H),8.88(s, 1H) 6-8 F 59 (CDC13): 1.02 (s, 9H , 2.60- | 0.60
2.70(m 4H), 3. 05-3. 15( (n-hexane: AcCeEt=1:1) m 4H), 3.85 (s, 2H), 4.38 s,
2H), 6.61(s, 1H), 6.91- 7.10(m4H), 891(s 1H) 55(CDCIB) 103(s , 9H)
, 2.29-6-90 R(ng‘,Z% 2."(m4h, = ||c1\a||t( .95
( m |4H) 3.B H),~ 4. 40(|s h 61 ( s,od? PH)
17.19-7.98(m b/ 8.91 $. 1H) Ho &g 3.92 (S0 0. 34
2. 65(/m 4H) , 3. 15-3. 25( ¢/ (n-heda feg C‘I‘l‘? ?n 36
(s,2H),6.61 (5, 1H),6.70 -6.90(m 3H),7 16(dd, J 0.72
(CDCY3): 1.02 (s 9H), 2|61(t, |[6-11 (AcCEt) 4H), 5,
2H), | 4.36 (s 6.61(s, 1H),| 6.82 (d, 2H), 7 1H)

48 (dDC13).. 10’3(: qH) 2.2116-12 0 68 s Ql_l\ ck o

-h 6-8AcO 5 i (CDC17102(°s 9Hj(’26‘o-“
(n- helxané-8Ac @C) 2.709m 4H), 2.85 0502 95 ( 270(; d). 505 315(

(n-hexane:AcOEt=1:1) {m,4H),3.85(s,2H),4.38(
s,2H),6.61(s,1H),6.91 -
7.10(m,4H), 891 (s, 1H)

55 (CDCh): 1.03 (s,9H), 2.29
6-9 @i 0.66 (s,3H),2.55-2.65(m,4H)
(n-hexane:AcOEt=1:1) {,2.85-2.95(m,4H), 3.86 (
s,2H),4.40(s,2H), 6.61 (
s,1H),6.95-7.05(m,2H)
,7.15-7.20(m,2H), 8.91(

s, 1H)
50 (CDCl3): 1.02 (s,9H),2.55 ~
6-10 /©\ 0.34 2.65(m,4H),3.15-3.25¢(
“ (n-hexane:AcOEt=1:1) |m,4H),3.84(s,2H),4.36

(s,2H),6.61(s,1H), 6.70
-6.90(m,3H),7.16(dd, 1H
),891(s,1H)

d IT; 0.72 (CDCh): 1.02 (s, OFD), 2.61(,
6-11 \©\ ( AcOEY) 4H), 3.16 (t, 4H), 3.84 (s, 2H),
436 (s, 2H), 6.61(s, 1H), 6.82
(d, 2, 7.20 (d, 2H), 8.91s,
1H)
18 (CDCR): 1.03 (s, 9H ) , 2.21 (
6-12 0.68 s,3H),226(s,3H), 255~
(n-hexane:AcOEt=1:1) |2.70 (m , 4H ) , 2.85 - 2.95 (
/Q\ m, 4H),3.86 (s, 2H) , 440 (
s,2H), 661 (s, 1H),6.90(
m, 1H),7.71(dd, 1H), 8.90
‘ (s,1H)
F 7R (CDCl): 1.02 (s, 9H), 2.55 -
6-13 \Q\ 0.56 270 (m , 4H ), 3.00 - 3.10 (
f (n-hexane:AcOEt=1:1) | m,4H),3.85 (s, 2H), 4.37 (

s,2H),6.61(s,1H),6.75—-
695(m,3H,m),890(s,
1H)
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m 4H), 3. 86(s, 2H), 4. 40( s, 2H),6.61(s, 1H),6.90( m 1H),7.71 (dd, 1H), 8.90
(s,1H F 34 (CDC13): 1.02 (s, 9H) , 2.55 - 6-13 0.56 2.70
(m4H), 3.00-3.10( (n-hexane: AcOEt=1:1) m 4H), 3.85 (s, 2H), 4.37 F
s, 2H) , 6. 61(s 1H), 6. 75- 6.95(m 3H,m, 8.90(s, 1H) 49 54 (CDC13): 1.02 ( s

9H_) 65 - 6-14 ~ 0.46 2. 75 (m 4H), 3.17 - 3.27 ( (n-hexane: AcCEt = 1:
1) n 4H), 3| s, 2H) 541 37 |[cN s, 2H), 6. 62(s, 1EDGLRT-024.sQ9H)M2.65 ~
2H) ,|7. 45147 511 . 1H)|7.56(dd, 1H), 80.84 (s , | 2l (M 4185, 01176 30¢RC B) :
1.04 (s, 9H [, 2.27 6{15 | (n-(eeheame: AcUki-+1) 1)n S4H 8H).87 &s 51, £3Bp| (M
4H) | 3.10-3.poCm 4H), 3]/84( s, 2H), 4. 37(s,2H),6.6@(2Hs,,6,15,b_1)(s,@14326_(9g,_ DH) |
7.07 d,2H),B.90(s,1H 74 0.30(CDC13): 1.02 (s|{7.03dm,21)5U5—-Psi
(AcQEt : EtQH =10:1) 2.70 ( m 4H) , 3.25 - 3.35 qH)mmdds 1315;(3;;@1 1. 36(
s,2H),6.62(s|, 1H),8.36(| s, 2H),8.71 (s, 1H), 8.,2(15)

65 0.46 (CDCh): 1.02 (s,9H ), 2.27 (

6-15 \©\ (n-hexane: AcOEt=1:1) |, 3H) , 2.55 - 2.65 (m , 4H )
,3.10-320(m,4H), 3.84 (
s,2H),4.37(s,2H), 6.60 (
s,1H),6.82(d,2H), 7.07 (
d,2H),890(s,1H)

r XN 74 0.30 (CDCL): 1.02 (s,9H), 2.60 —

6-16 N'/ (AcOEt:EtOH:IO:l) 2.70(m,4H),3.25-3.35¢(
m,4H),3.86(s,2H),4.36 (
s,2H),6.62(s,1H), 8.36(
$,2H),8.71 (s,1H),8.92 (s
, 1H)

6-17.
dlpyrimidine-2-carbonitrile
0
N
%NJ\N
6-Bromomethyl-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile  (0.33mmol)

and 1-(4-piperazin-1-yl-phenyl)-ethanone (0.39mmol) are dissolved in DMF (3ml) and potassium

carbonate (0.78mmol) is added to the solution. The reaction mixture is heated at 50°C for 3h. After

the mixture is extracted with AcOEt, the organic layer is washed with brine, dried over magnesium
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6- [ 4- (4- Acetyl - phenyl ) - pi perazin-1-vhnethvl!|-7-(2.2-di met hyl -pronvl|-7H pyr
rol o[ 2,3- dl pyrimdine-2-carbonitrile ON C N NN N

6- Br ononet hyl - 7- (2, 2-di net hyl - propyl ) - 7H pyrrol o[ 2, 3-el | pyri m di ne-2- car bon
itrile (0.33mmol) and 1-(4-piperazin-1-yl-phenyl)-ethanone (0.39mvl) are
di ssolved in DVF (3nl) and potassium carbonate (0.78mvl) is added to the
solution. The reaction m xture is heated at 50C for 3h. After the m xture

is extracted with AcCEt, the organic layer is washed with brine, dried over
magnesi umlfagEnd{ikpigd AKX isqvpraraiedeand theaeoidue ispugifiehbst cotumen ArpinafasPheR due i s
puri fi edgRy £olsHEN-HeRMROBHIAPAN). Ahe pdlthd G3bAREA 14F118g, fleliiexane: ACOEt =1: 1
(v/v). The product is obtained in 51. g% yield. Rf=0.68 (n-hexane: AcOEt =
1:5). ByRFIS84-hergua O rokddur es descri bed above using appropriate
starting materials and conditions the follow ng conpounds of fornula 6-2
are obtained as identified below,in Table 6-2. Rx. N'N . N N 6-2 _Table
6-2 Rx YPEF@aRpe thsar%ﬁ[w s depoRRAY PASRHE appegpriate gisfting N&.{\Ieflé“@/éi"‘\@{d°8‘§“ﬂ!sé¥?
( CDC13) : follo@ g SomPHuhds of f&BKR.6-2 fe dbfained a6 idefutficd beloMGOEIbEI6-3) 3H) ,
2.60-2.62(m 411), 3.35- 3.37(m 411), 3.85(s, 2H), 4.36(s, 2H), 6.61(s,
111), 6.86(d, 2H), 7.&&(d, 2H), 8.91(s, 1H), 67 0.35 (CDC13): 1.01(s, 9H,
2.29(s, 6-18 (CHz2C12: I\/em-bi9: ) 3H), 2.48(br, 8H), 3.78(s, 2H), 4.35(s,
1H) ;

2H), 6.57(s, 1H), 8.88 ,
H) (s, 1H (SQ_N‘—{!\J\/;J\

N
k SN 6-2

Table 6-2
Rx Yield | Rf (Solvent) TH-NMR (400MHz, 5)
Expl. No. (%)
o) 52 0.50 (CDCly): 1.02(s, 9H), 2.52(s,
6-17 (n-hexane:AcOEt=1:5) |3H), 2.60-2.62(m, 4H), 3.35-
/K©\ 3.37(m, 4H), 3.85(s, 2H), 4.36(s,
2H), 6.61(s, 1H), 6.86(d, 2H),
7.87(d, 2H), 8.91(s, 1H),
< 67 0.35 ~ [(CDCly): 1.01(s, 9H), 2.29(s,
6-18 (CH;Cl:MeOH=9:1) | 3H), 2.48(br, 8H), 3.78(s, 2H),
4.35(s, 2H), 6.57(s, 1H), 8.88(s,
1H),
- 49 0.37 ~ (CDCLy): 1.00(s, 9H), 1.06(t,
6-19 (CHCl:MeOH=9:1) | 3H), 2.40-2.50(br, 10H), 3.78(s,
2H), 4.36(s, 2H), 6.57(s, 1H),
8.88(s, 11D,
0 62 0.58 (CDCly): 1.01(s, 9H), 2.09(s,
6-20 P (CH,Ch:McOH=9:1) | 3H), 2.43-2.45(m, 4H), 3.45-
3.47(m, 2H), 3.62-3.64(br, 2H),
3.80(s, 2H), 4.33(s, 2H), 6.59(s,
1H), 8.89(s, 110),
N7 44 0.28 (CDCL): 1.02(s, 9H), 2.5%-
6-21 < (CH;CL:MeOH=9:1) | 2.60(m, 4H), 3.33-3.35(m, 4H),
3.84(s, 2H), 4.36(s, 21I), 6.61(s,
1H), 6.64-6.65(m, 2H), 8.28-
8.29(m, 2H), 8.92(s, 1H),
o 91 0.60 (CDCLy): 1.01(s, 9H), 1.45(s,
6-22 >LOJ’\ (n-hexane:AcOEt=1:5) | 9H), 2.40(br, 4H), 3.43(br, 4H),
3.78(s, 2H), 4.34(s, 2H), 6.58(s,
1H), 8.90(s, 1H),
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49 0.37 (CDC13): 1.00(s, 9H), 1.06(t, 6-19 (CH2C12: MeOH=9: 1) 311),
2.40-2.50(br, 10H), 3.78(s, 2H), 4.36(s, 2H), 6.57(s, 1H), 8.88(s, 1H), O
62 0.58 (CDC13): 1.01(s, 911), 2.09(s, 6-20 (CH2Cl2: MeOH=9: 1) 3H),
,2.43-2.45(m 4H), 3.45- 3.47(m 2H), 3.62-3.64(br, 2H), 3.80(s, 2H),
4.33(s, 2H), 6.59(s, 1H), 8.89(s, 1H), 44 0.28 (CDCL3): 1.02(s, 911),
2.58- 6-21 M | (CH2CI2: MeOH=9:1) 2.60(m 4H), 3.33-3.35(m 4H), 3.84(s,

2H) , 4—36(s; —661{s—1% 6-64—6—65(m 2H), 8RR TR
8.92(s. é@a b1 0 : (CDCL;§° 1. f%:%s Kg@% 45 C) BLa 0 %),242(1»3,
(n- hex COEtE1:5 2 40(br, BF1 3,2’(%1 (D, %’@H U (s,
oH), |6.58(s, 1f11), 8. 9cf(~s’( 1H), H1 60 0.36 (CDC13) &, 4008 %ﬁg
(brs, ' 6-23 (n- hexane: A/EO;&\:L 1) 4H), 3.51(brs, A4H) ’%IS‘% z 32
(s, 2H), 5.13 (b, obNZ [0 NH|(s, 2H). 6.57 (4.1 B850 e D) ~N
(m 11H), 8.89 H. 0.30|(cDcl3): 1.02 (s, 9H), 259(m S N 47
(n- h¢xane: AcCEt -1 1) 4H) 3]/51 (m 4H), 3.84 (s, 6-24 Y 4. 35 (s,
oH) , F6—59—ftd—tH—6—6+fs—H)—71-28 2R T’Q ﬁél 1H) .
0.20|(CDC13): 1 OB/T——\ oH, 2. 5? (rTan-heQang%cHE?§ IS §)§ zargé&# _i'(s,iHﬁl, '
3.61|(m A, 3 844 2H), 4.35 (s, 2H), 6.59 (d, 1H), 6.61
(s, 1H), 7.20 (d, 1H), 7.20 (4,
1H), 8.91 (s, 1H).
~n 0.20 (CDCL): 1.03 (s, 9H), 2.58 (m,
6-25 (\ 55 | (n-hexane:AcOEt=1:1) | 4H), 3.61 (m, 4H), 3.84 (s, 2H),
N\% 4.37 (s, 2H), 6.62 (s, 1H), 7.87
(d, 1H), 8.07 (dd, 1H), 8.13 (4,
1H), 8.92 (s, 1H).
ol 0.37 (CDCl): 1.02 (s, 9H), 2.59 (m,
6-26 \ 75 | (n-hexane:AcOEt=1:1) | 4H), 3.65 (m, 4H), 3.84 (s, 2H),
B 4.36 (s, 2H), 6.61 (s, 1H), 6.88
N (d, 1H), 7.21 (d, 1H), 8.92 (s,
1H).
u 0.25 (CDCl3): 1.02 (s, 9H), 2.63 (m,
6-27 (\ 68 (n-hexane: AcOEt=1:1) | 4H), 3.47 (m, 4H), 3.86 (s, 2H),
NW/AQ 4,38 (s, 2H), 6.61 (s, 1H), 7.89
(d, 1H), 8.10 (d, 1H), 8.91 (s,
1H).
Ox 10 0.40 (CDCL): 1.03 (s, 9H), 2.64 (m,
6-28 N 79 | (n-hexane:AcOEt=1:1) | 4H), 3.30 (m, 4H), 3.87 (s, 2H),
4.35 (s, 2H), 6.61 (s, 1H), 6.90
(dd, 1H), 7.91 (dd, 1H), 7.98
F (dd, 1HD, 8.92 (s, 1H).
O 0" 0.41 (CDCly): 1.03 (s, 9H), 2.63-2.71
6-29 SN 83 (n-hexane:AcOEt=1:1) { (m ,4H), 3.18-3.26 (m, 4H), 3.88
(s, 2H), 4.37 (s, 2H), 6.62 (s,
1H), 7.02 (d, 1H), 8.08 (dd, 15D,
a 8.26 (d, 1H), 8.92 (s, 1H)

dlpyrimidine-2-carbonitrile
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"N 4.37 (s, 2H), 6.62 (s, 1H), 7.87 (d, 1H), 8.07 (dd, 1H), 8.13 (d, 1H),
8.92 (s, 1H). cl 0.37 (CDC13): 1.02 (s, 911), 2.59 (m 6=26 N 75
(n-hexane: AcOEt=1:1) 4H), 3.65 (m 4H), 3.84 (s, 2H), 4.36 (s, 2H), 6.61
(s, 1H, 6.88 i N (d, 1H, 7.21 (d, 1H, 8.92 (s, 1H. 0.25 (CDC13): 1.02
(s, 911), 2.63 (m 6-27 N 68 (n-hexane: AcCEt=1:1) 4H), 3.47 (m 4H), 3.86
(s, 2H, INci 4.38 (s, 2H), 6.61 (s, 1H, 7.89 (d, 1H, 8.10 (d, 1H),
8.91 (s, 1H). @~ .0 0.40 (CDClS): 1.03 (s, 9H), 2.64 (m 6-28 N 79

(n- hexane: AcOEtXl\'f)\ 4H) , 4H), 3.87 (s, 2H), 4.35 (s, 2H), 6.61
(s, 1H, 6.90 (d \dd 1H), 7.98 F (dd, 1H), 8.92 (s, 1H).
o\NoO41(CDC1"3)13 = 63-2.71 6-29 83

(n-hexane: AcCEt =1: 1) (m4H), 18-3.26 (m 4H), 3.88 (s, 2H), 4.37 (s,
2H), 6.62 (s, 1H), 7.02 (d, h 7 8.08 (dd, 1H), ci 8.26 (d, 1H), 8.92 (s,
1H)  6-30.

7-(2.2-Di et hyl - propel ) -6-14-(5-et hyl - pyrimdin-2-yl)-piperazin-| -yl nmet hvl|

o T P 100y Py S R D iR AinC AL DDAt b1 35 Bt st ‘N NA.

4-(5- =yt pt perazrne- 1-carpoxyfrc -acra tert-butyl ester

Y
A O

To piperazine-1-carboxylic acid .tert.-butyl ester (3.543mmol) in EtOH (13ml), triethylamine

(1.5ml) and 2-chloro-5-ethyl-pyrimidine (3.540mmol) are added. The mixture is refluxed with
stirring for 6h. After cooling at room temperature, the reaction mixture is quenched with an ice
water and extracted with AcOEt. The organic layer is washed with brine, dried over magnesium

sulfate and concentrated to give the product in 41 % yield. Rf=0.45 (n-hexane:AcOEt=10:1)

In NMR(400 MHz, CDC13) 6 1.19 (t, 3H), 1.49 (s, 9H), 2.47 (q, 2H), 3.49 (dd, 4H), 3.76 (dd, 4H),
8.18 (s, 2H)

B. 5-Ethyl-2-piperazin-1-yl-pyrimidine

N
/N\
\{N\>——N NH

To 4-(5-ethyl-pyrimidin-2-yl)-piperazine- 1-carboxylic acid .tert.-butyl ester (1.881mmol) in CH,Cl,

(5.5ml), trifluoroacetic acid (5.5ml) is added at 0°C. The mixture is stirred at room temperature for
1h and saturated sodium bicarbonate at 0°C. The aqueous layer is extracted with CH>Cl, and the
organic layer is dried over magnesium sulfate and concentrated to give the product in 89% yield.
The crude product is used for the next step without purification.

Rf=0.33 (CH,Cl:MeOH=9:1)

Iy NMR(400 MHz, CDCI3) § 1.21 (t, 3H), 2.51 (q, 2H), 3.21 (dd, 4H), 4.10 (dd, 4H), 8.22 (s, 2H)
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N CNO To pi perazine-|-carboxylic acid .tert.-butyl ester (3.543mmp1l) in
EtOH (13ml), triethylamne (1.5ml) and 2-chl oro-5-ethyl-pyrimdine
(3.540mmol ) are added. The mixture is refluxed with stirring for 6h. After
cooling at roomtenperature, the reaction mxture is quenched with an ice
wat er Gnd-(22thiaetied propl)-OfOE5-cthyhpyrimikim2cyl)-piperazins1 -whsdthyl |-Gt pyrivio[2e3-
dried gver H}ag esium, sulfate and concentrated to give the product in 41 %
yi el dmr—}(:m%@ﬂ%:AcCEt =10: 1) 1H NWMR(400 MHz, CDC13) S 1.19 (t,
3H), 1.49 (s, 9H), 2.47 (q, 2H), 3.49 (dd, 4H), 3.76 (dd, 4H), 8.18 (s,
2H) B. 5-Ethyl-2-piperazin-1-yl-pyrimdine N NH To

4- (5- et;hyl -pyrimdin-2-yl)-piperazine-l-carboxylic acid .tert.-butyl ester

(1.881 ni n CH2C12 5.5ml), trifluoroacetic acid (5.5ml) is added at
0C. The ' Kfred at

'leur S roomtenperature for |h and saturated sodi um
bi car bonat®® a@&. s layer is extracted with CH2Cl12 and the
organi c | ayer d over magnesium sul fate and concentrated to give the
product in 89%yield. he crude product is used for the next step w thout
purification. Rf=0.337(CH2C12: MeOH=9: 1) 1H NMR(40Q MHz, CDC13) S 1.21 (t,
3H), 2.51 (q, 2H), 3.21 (dd, 4H), 4.10 (dd, 4H), 8.22 (s, 2H 53 C
7-(2,2-Di met hyl - propyl )-6-f4-(5-ethyl-pyrimdin-2-yl)- plperazm 1-yl met hyl |
7H pyrrol o[ 2, 3- ddl pyri m di ne-2-carbonitrile N \' I ~~ "N ~N/NN To
sodi um&%druhﬂﬁy&ﬂe% 878RinolAAd 1886 wRST0D41 RudAdsyIPDBAD (3. SinfPhlspersiSb)-
suspensi on, 5- hyl - 2-pi perazi n-1 -yl -pyrim dine (1. 058rrrmI%t i S added at
room te@mb@fp;pq;mn Ialtpsirimidingi(h.Qp &mmol) is added at room temperature After 10 minutes, 7-

2, 2- 4.5
Eiec 3-y rfé?lﬁtlhplfp:?ﬁy ))6_'& é‘%m?g&'gy%?%jy?’? I neglﬁmg Sﬁonl% ?ﬁr?etlﬁf%?@lgmm} ) is
added p@ltrolb@ 3'B]pyriﬁ1?din¢l’-2‘—carboﬁltmle (@814hmol) dsnadded apeiGa e enikare §istisradiat room
quenched with an _jce_ wate The m xture extracted V\A%({] }%%{)ﬁ&‘[ﬂ]
or ganitemperytare fog Shaad, EEPHKR/L?%WBP AR deearriery ﬁ’% JgyEs s gXigaRted Cand
conceny, %ﬁﬁcelq%er-@%aﬁ{eﬂ%ﬂhe %?égmgltdrleﬁ oY th tﬁgmﬁi’ s1ﬁfaté aﬁfd &‘ﬁeen@lﬁteﬁn‘f‘he crude

chromatography to give t uct in 60 %yl eld
( n- hexmodiuchis Qitifidd by silica gel column chromatography to give the product in 60 % yield.

Rf=0.28 (n-hexane:AcOEt=1:1)

Iy NMR(400 MHz, CDCI3) & 1.02 (s, 9H), 1.19 (s, 3H), 2.43-2.55 (m, 4H), 3.77-3.84 (m, 6H),
4.38 (s, 2H), 6.60(s, 1H), 8.17 (s, 2H), 8.91 (s, 1H)

6-31.
7-(2.2-Dimethyl-propyD-6-[4-(2-methyl-4-nitro-phenyD-piperazin-1-ylmethyl]-7H-pyrrolo[2.3-

dlpyrimidine-2-carbonitrile
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1H NVR(400 MHz, CDC13) 5 1.02 (s, 914), 1.19 (s, 3H), 2.43-2.55 (m 4H),
3.77-3.84 (m 6H), 4.38 (s, 2H), 6.60(s, 1H), 8.17 (s, 2H), 8.91 (s, 1H
6- 31.

7- (2, 2-Di net hyl - propyl ) -6-[4-(2-net hyl - 4-ni tro-phenyl) - pi perazi n- 1- yhnethyl
I-7H-pyrro| of 2, 3- dd]pyrlmdl ne-2-carbonitrile 02 N 5C-N 54 A.

1-(2- h ,' erazine N2 (N) N A suspension of

: A N sgpEopyl et hyl am ne (6. Omol), and 2-fl uoro-5-
ni t rot ol uene (7 Smml) in acetonltrlle are stirred at 50C for 3 h and then
100C for 9.5 h, and poured into water. The m xture is extracted with
AcCEt. The organic | ayer is washed wi tNP.water, dried over magnesium

sul fate, and concentrated. The crude duct is purified by silica gel
colum chronatography to give .the [product in 85%yield. By repeating the
procedures descri bed above using appkopthate starting materials and
conditions the follow ng conpounds of| fornmula 6-3 are obtained as
identified belowin Table 6-3. Rx Nt 6-3 O Table 6-3 Expl Rx Rf
(Solvent) 'H NWMR (400MHz, 5) No. 6-32 -| 0.47 (CDC13): 2.37 (s, 3H), 2.99
(m 4H), (MeOH CH2C12=1:4) 3.05 (m , 6.98 (d, 1H, 8.04 (m 1H), 8.05
(s, 1H. 6-33 F F 0.15 (CDC13): 3.00-3.05 (m 4H), 3.05-3.13 /)'~F
(n-hexane: AcOEt=1:1) (m 4H), 7.27 (m 111), 8.31 (dd, 1H), 8.51 (d, 1H).

A suspension of piperazine (3.0mmol), N, N-diisopropylethylamine (6.0mmol), and 2-fluoro-5-
nitrotoluene (7.5mmol) in acetonitrile are stirred at 50°C for 3 h and then 100°C for 9.5 h, and
poured into water. The mixture is extracted with AcOEt. The organic layer is washed with water,
dried over magnesium sulfate, and concentrated. The crude product is purified by silica gel column

chromatography to give the product in 85% yield.

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 6-3 are obtained as identified below in Table 6-3.

GO o0

Table 6-3
Expl Rx Rf (Solvent) "H-NMR (400MHz, )
No.
6-32 — 0.47 (CDChL): 2.37 (s, 3H), 2.99 (m, 4H),
(MeOH:CHCl,=1:4) |3.05 (m, 4H), 6.98 (d, 1H), 8.04 (m,
1H), 8.05 (s, 1H).
6-33 Fg |0.15 (CDCL): 3.00-3.05 (m, 4H), 3.05-3.13
)LF (n-hexane:AcOEt=1:1) | (m, 4H), 7.27 (m, 1H), 8.31 (dd, 1H),
8.51 (d, 1H).

dlpyrimidine-2-carbonitrile
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B. 7-(2

2-Di net hyl | - propyl)-6-f4-(2-nethyl -4-nitro-phenyl)-piperazin-1-ylnmethyll-7H
-pyrrolof 2,3- dl pyrimdine-2-carbonitrile 55 02N O NN N N~CN To a
solution of 1.1 (0.83mml) in DW, 1-(2-nethyl-4-nitro-phenyl)-piperazine
(1.0 mmol ) and potassium carbonate (I.Ompl) are added. The suspension is
stirred at roomtenperatureqg géfter 14 h,.the resulting yellow suspension
is poured into water. The mi Xt\ure is extracted with AcOEt. The organic

| ayer is washed with water, d d\ over magnesi um sul fate, and concentr at ed.
The crude product is purifie\by/ silica gel colum chronatography to give
the product in 79%yield. By repegting the procedures descri bed above using
appropriate starting materials and cQnditions the follow ng conpounds of

CNDN ~~N Table 6-4 Exanpl e Rx
Nos. - 79 0.45 (CDC13): 1.03 (s, 9H
(n-hexane: AcCEt=1:1) (m 4H), 3.04 (
6.62 (s, 1H, 6.99 (d, 111), 8.03

IF/F 73 0.46 (CDC13): 1.08 (s, 9H
(n-hexane: AcCEt=1:1) 3.07-3.16 (m_ 411), 3.87 (s, 2H), 4.37 (s, 2H), 6.62
(s, 1H)T0 WsoZtgi({nd),f 111.60,.838(311@) inR F, K¢2-methyl-4-nitro-phenyl)-piperazine (1.0 mmol) and

potassium carbonate (1.0mmol) are added. The suspension is stirred at room temperature. After 14

N (Sol vent) 1H NWR (400ntHz, 8)
(s, 3H), 2.65 6-34

, B 48N's, 2H), 4.48 (s, 2H)

H, 8.04 (s, 1H), 8.91 (s, 1H).
.57-2.68 (s, 4H), 6-35 ~F

h, the resulting yellow suspension is poured into water. The mixture is extracted with AcOEt. The
organic layer is washed with water, dried over magnesium sulfate, and concentrated. The crude

product is purified by silica gel column chromatography to give the product in 79% yield.

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 6-3 are obtained as identified below in Table 6-4.

{“_3 6-4

/N
g<N/)\\N
‘ Table 6-4
Example |Rx Yield (%) | Rf (Solvent) "H-NMR (400mHz, 8)
Nos.
— 79 0.45 (CDCL): 1.03 (s, 9H), 2.35 (s, 3H), 2.65
6-34 (n-hexane:AcOEt=1:1) (m, 4H), 3.04 (m, 4H), 3.48 (s, 2H), 4.48
(s, 2H), 6.62 (s, 1H), 6.99 (d, 1H), 8.03
(m, 1H), 8.04 (s, 1H), 8.91 (s, 1H).
Fe 73 0.46 (CDCl): 1.08 (s, 9H), 2.57-2.68 (s, 4H),
6-35 )<F (n-hexane: AcOEt=1:1) 3.07-3.16 (m, 4H), 3.87 (s, 2H), 4.37 (s,
2H), 6.62 (s, 1H), 7.29 (d, 1H), 8.72 (dd,
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1H), 8.52 (d, 1H), 8.91 (s, 1H. 6-36 7-(2,2-Di nethyl-propyl)-6-f
4-(6-fluoro-pyridin-3-yl)-piperazin-|-yhnethyll -7H pyrrolo f 2, 3-

dl pyrimdi ne-2-carbonitrile F C\N~ "-N N N CN A

4- (6- Fluoro-pyridin-3-yl)-piperazine-I-carboxylic acid tert-butyl ester F
NN OQ<A suspen5|on of plpera2|ne I-carboxyllc aC|d tert- butyI ester
hyd) ; =T OTTD- 2 TIUUF opyhjbu '33@ }Htg@Tst)IH)( R=2;
2' - bi a\w pllcuyl pIIprIII IIU)- i Ild.plll. ||y| (J U5 ; parTadtrutracetat e
(0.038mmol ) and cesium carbonate (1.8mvol) in toluene is stirred at 80C for
7 h and then 100C for 4 h, and poured into water. The m xture is extracted
wth Acggg The organic layer is washed with water, dried over nmagnesi um
sul fate nd concentrated. The crude product is purified by silica gel

col um chr omat ography to give the product in 43%yield. Rf=0.61 (n hexane:

AcCEt = 12,2 DiiliethiVlARgeii}d)- NHIZ- 6ﬂi[aﬁiﬁ ridint3-4B-iperaging1-ylheQ§ 1] TH - 0[2359 (m
4H), 6. dad.. 1 g 3? 7.80 (d, 1H. 57 B. 7-(2
2- Di met quoro pyridi n-3-yl)-pi perazin-1- |

| pyrrol of 2, 3- deyrlmdlnecharbonltrlleF -N N~ ONN NN

A&

A suspension of piperazine-1-carboxylic acid terz-butyl ester hydrochloride (0.75mmol), 5-bromo-
2-fluoropyridine (0.90mmol), (R)-2, 2’-bis(diphenylphosphino)-1, 1’-binaphthyl (0.038mmol),
palladium acetate (0.038mmol) and cesium carbonate (1.8mmol) in toluene is stirred at 80°C for 7 h
and then 100°C for 4 h, and poured into water. The mixture is extracted with AcOEt. The organic
layer is washed with water, dried over magnesium sulfate, and concentrated. The crude product is
purified by silica gel column chromatography to give the product in 43% yield. Rf=0.61 (n-
hexane:AcOEt=1:1)

14 NMR(400 MHz, CDCI3) 5 1.48 (s, 9H), 3.08 (m, 4H), 3.59 (m, 4H), 6.83 (dd, 1H), 7.36 (m,
1H), 7.80 (d, 11).
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N ri To a solution of 4-(6-fluoro-pyridin-3-yl)-piperazine-1-carboxylic
acid tert-butyl ester (0.32mmol) in CH2C12, trifluoroacetic acid (3.2mmol)
is added at OC, and the solution is stirred at room tenperature. After 2
h, the solution is cooled again to OC. To the solution, DWVF, potassium
carbonate (1.9nmmol) and 1.1 (0.28mvl) are added. The resulting suspension
is stirred at room tenperature for 2.5 h and poured into water. The

m xture is extracted with AcOEt. The organic |ayer is washed with water,
dri ed gvers SAIRRH BN 612 (6-RRSroCHHARNSE Bl Sifleralil 1-{IntlhyIPPH Yrdld[2Ga  gel
col um chromatogr aphy, ftollTowed by washing of the resulting solids wth
MeOH gilpwimidine-2-parbomitrilei n 63% yi el d. Rf = 0.32 (n-hexane: AcOEt=1:1) 1H
NVR(400 MHz, CDC13) S 1.02 (s, 9H), 2.63 (m 4H), 3.16 (m 4H), 3.85 (s,
2H), 4.36 (s, 2H), 6.61 (s,glH, 6.83 (dd, 1H), 7.33 (m 1H), 7.78 (br.s,
1H), 8.91 (s, 1H). 6-37. =N

7- (2, 2-Di et hyl - propyl ) - 6-ni @(ézi n-1-yi nmethyl - 7H pyrrol of 2, 3-dl1

pyrimdi ne-2-carbonitrile <H ~pN-N N 58 4N HCl/di oxane is added to
4-[2-cyan-7-(2, 2-di nethyl - propW )?7H pyrrol o[ 2, 3-d] pyri m di n- 6-

yl met hyl ] - pi per azi ne-1I - car boxyl i ¢'\ac} 1 Cert.-butyl ester at 0C and stirred
at 25C for 90mn. Ether is added to'y idue to afford a precipitate,
which is collected by filtration. crude oduct is dissolved in MeCH
and purified by reverse phase HPL The fractions (fraction Nos.23-25) are
col l ected and evaporated. The residue is extracted with ethyl acetate. The
organic layer is washed w th saturated sodi um bi carbonate and brine, and
dri ed Byg Lo G-l B R pibdrhAh&- cafts y1ié Qéi&%ﬁ-bhﬁg S0 SAmN6])
evaporation and dried in vacuo to afford the tifle conpound. Sll el d 58. 1%
Rf - - Oin3HOB-HBEhRrdasekiegeid \ 3. 2mmallvR addrdon0zC, appahesolgion ig stimed aipom. 43( br
2%8 Zfer%%érg{u’re. Aﬁ@r 2 h3, 'tlze6s(o§uti02n|1; COcﬁe&)’ gg(aﬁl tozd'db’. Tg tl§e7s(o§uti011!_le§, ‘pgl%(ssﬁuml H),

7- (2, 2cabommiey Ioniha1pyhd 1.8-(D28fEndl) 410 added: Thé feghltinh empepsipn Batiazd atdooyl met hy
Il -7H pyrrolo[_2,3-dlp rimdine-2-carbonjtrile QN X )
temperature for 2.5 h and poured into water. The mixture is extracted with AcOEt. The organic

layer is washed with water, dried over magnesium sulfate, and concentrated. Purification by silica
gel column chromatography, followed by washing of the resulting solids with MeOH gives the
product in 63% yield. Rf= 0.32 (n-hexane:AcOEt=1:1)

Iy NMR(400 MHz, CDCI3) & 1.02 (s, 9H), 2.63 (m, 4H), 3.16 (m, 4H), 3.85 (s, 2H), 4.36 (s, 2H),
6.61 (s, 1H), 6.83 (dd, 1H), 7.33 (i, 1H), 7.78 (br.s, 1H), 8.91 (s, 1H).

6-37.

7-(2.2-Dimethyl-propyl)-6-piperazin-1-ylmethyl-7H-pyrrolo[2,3- rimidine-2-carbonitrile
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I )"C N A suspension of

7- (2, 2-di met hyl - propyl ) - 6- pi perazi n- 1-yl net hyl - 7H pyrrol o[ 2, 3-d] pyri m di ne-
2- carbonitrile (0.32mmol ), 4-brono-3-fluorotoluene (3.84mmovl),

bi phenyl - 2-yl -di -tert-butyl - phosphane (0.064mmpl ), palladium acetate

( 0. 064NTHQVdicamE Uis1 addedotatde] 2 &adbMHR|2) dimethy]-propyd Lik-amerolof2,8 td]pyrimid ak-6-

100C f 24 h d { t t h . A
The onarineIpipEEHecl FRRSH s 1, ooy sser Bt et wEBHAR PR ool ol
concent L @890 thePﬂégluﬁé F@&f‘f&ﬁ ab%re&F thte Swhich lscwnémdwrfgffaﬁ&gmm@ pteduck ke
product in 18%yie hexane: AcOEt =171) 1H NMR(400 Mz,

CDC13)dls(SoIch)2n Q\@OI@ :anyi pumflze Hysreversy ph@edéPIeGq The-frac@omss(fiagtions Nps.23-28) ages

72, SOt Ayt S3poplis Tut el chipfeded o cufi gkl o8B Bl s Kele’

| :c - THwigy sdi@fatell 2ol Bichibohate Rad Drins) &dndriedi dver lﬁla@néﬁlﬁdn su)fatje diﬁl/ﬁlﬁam@e'hlsﬁ on
(0] . .
7 ( 2, Zolyenteistymopdopy pyarerioneans dridiinyyacue k3 piford. the titls eompoyndy ¥eld; 3% Wene-

2 CopeAS AR, eSaET e seToICFoRT ke Uy B

(0. 0391ﬂﬂI\)pB)76@ﬂ2H);dS&6(ﬂ”;\2bh,r6367(a,tHIX,8 826GiH),) in toluene is stirred at 110C

for 24 h, and poured into water. The m xture is extracted with AcOEt. The

organic layer is washed with water, dried over nmagnesium sul fate, and

concentrated. The crude product is purified by silica gel colum

chromat ography to give the product in 24%yield. Rf--0.56 (n-hexane: Ac

OEt =1:6:38.1H NVR(400 MHz, CDC13) 8 1.03 (s, 9H), 2.28 (s, 3H), 2.59 (m 4H),
6 - 49

2.88 ( -pi &az&x‘?-’vlrﬁetﬁ@ﬂ Gng 1 (m 2H),

6.95 (
4-1 2- %MDFZKQMMMJHWHOI o[ 2,3-dl pyrimdin-6-ylmethyll-p

I perazine-T-

A suspension of 7-(2,2-dimethyl-propyl)-6-piperazin-1-ylmethyl-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile (0.32mmol), 4-bromo-3-fluorotoluene (3.84mmol), biphenyl-2-yl-di-tert-butyl-
phosphane (0.064mmol), palladium acetate (0.064mmol), cesium carbonate (0.45mmol) in 1, 4-
dioxane is stirred at 100°C for 24 h and poured into water. The mixture is extracted with AcOEt.
The organic layer is washed with water, dried over magnesium sulfate, and concentrated.
Purification by silica gel column chromatography gives the product in 18% yield. Rf= 0.56 (n-
hexane:AcOEt=1:1)

111 NMR(400 MHz, CDCI3) & 1.02 (s, 9H), 2.28 (s, 3H), 2.63 (m, 4H), 3.05 (m, 4H), 3.84 (s, 2H),
4.49 (s, 2H), 6.59 (s, 1H), 6.77-6.87 (m, 3H), 8.90 (s, 1H).
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carboxam dine ~N N~ ~NYNH2 NH N'N 60 A
(tert-Butoxycarbonylimno-{4-[2-cyano-7-(2

2-di met hyl - propel ) - 7H pyrrol o[ 2, 3-dl pyri m di n- 6-

yl met hyl | - pi perazin-1-yll-nmethyl)-carbamc acid tert-butyl ester NI N/I H
\NI OYNO/ =~ N OX

(tert.-Butoxycarbonylim no-pi perazin-1-yl -nmethyl)-carbam c acid

.tert.-butyl ester (1.3mmol) and

6- br orgg®t hyl - 7- (2, 2- di met hvl - propyl ) - 7Hpyrrol o[ 2, 3-d] pyri m di ne- 2- car boni

trile (O. 86mm|) ar e d| ssol ved in DMF (10 m) and potassi um carbonate (2.6
mol ) 2rilimeths -6 dr(d-floxe ‘L_Ehﬂmﬁ&m.:ﬂ&&lhl_nl 1R 1h7Hover ni ght .
Vat er [ ]A€2C§ sl -,h~ organic |ayer is washed w th brine,
dried WE? Oauu?:ﬂ[f?'nrgﬂlu"f" mPcomtentrated. The crude product is purified

by silica gel colum chromatography to give the product in 75 %yield.
Rf =0. 50 (n-hexane: AcOEt =1: 2§, 1H NMR (400 MHz, CDC13) 6 1.01 (s, 9H), 1.52

(brs, 18H), 2.52 (t, 4H), 3. brs, 4H), 3.81 (s, 2H), 4.33 (s, 2H), 6.59
(s, 1H), 8.91 (s, 1H. B. 4-}2-Cyano-7- (2 2-di net hvl - propyl ) - 7Hpyrrol o
[2,3-d]pyrimdin-6-ylmethyl]-p razi ne- - carboxam dine ~N Oy2 N1 NH
(tert-Butoxycarbonylimno- { Al{_w (2 2-di met hvl - propel )-7H pyrrol o

[2,3-d] pyrimdin-6- ylnethyll-pi ézqn 1ryl}-methyl)-carbamc acid
.tert.-butyl ester (0.48mmmol) is di fgwkﬁ di oxane (10 m) and 4N HC
in dioxane (5ml) is added at OC.\Thé mixtur@is stirred for overnight 61
at room tenperature. Water and t are added and the organic |layer is
washed with brine, dried over sodiumsulfate and concentrated. The crude
product is purified by silica gel colum

A suspension of 7-(2,2-dimethyl-propyl)-6-piperazin-1-ylmethyl-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile (0.20mmol), 2-bromo-5-fluorotoluene (2.0mmol), (R)-2, 2’-bis(diphenylphosphino)-1,
1’-binaphthyl (0.039mmol), palladium acetate (0.039mmol) and cesium carbonate (0.28mmol) in
toluene is stirred at 110°C for 24 h, and poured into water. The mixture is extracted with AcOEt.
The organic layer is washed with water, dried over magnesium sulfate, and concentrated. The crude
product is purified by silica gel column chromatography to give the product in 24% yield. Rf=0.56
(n-hexane:AcOEt=1:1)

Iy NMR(400 MHz, CDCI3) & 1.03 (s, 9H), 2.28 (s, 3H), 2.59 (m, 4H), 2.88 (m, 4H), 3.86 (s,l 2H),
4.49 (s, 2H), 6.60 (s, 1H), 6.78-6.91 (m, 2H), 6.95 (dd, 1H), 8.90 (s, 1H).

6-40.

2.2-dimethyl- Imethyl]-piperazine-1-

carboxamidine
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chromat ography to give the product in 3 %yield. Rf= 0.26 (CH2C12: MeCH
=1:4). 1H NWR (400 WMHz, CD30OD) 8 1.09 (s, 9H), 2.59 (t, 4H), 3.49 (t, 4H),
3.93 (s, 2H), 4.40 (s, 2H), 6.89 (s, 1H, 8.98 (s, 1H). 6-41.

7-(2,2-Di net hyl - propel )-6-[4-(4-fl uoro-benzyl)-pi perazin-1-yl methyl|-7H pyr
rol o[ 2, 3- deyrlmdlne 2-carbonitrile F ~ N~ ONN NNJ\N

7-(2, 2- D|rrethyl 1
3-d] lert.rBUaxy JONY 1 s o e N S - Jer
(0. GFR}TQ{e)hvﬂSmHééélﬂHV?ﬁ ﬁxéh%a&ﬁﬂiﬂc)ac@d‘fért—&%ﬁé‘sﬁdrum car bonat e (0. 6rmol) is
added to the Solfution. The reactron mxture 1s heated at 50C for 3h. After
the mxture is diluted vmth AcCEt, the organic layer is washed with brine,
dried over nmagnesiumsulfate and filtrated. AcOEt is evaporated and the
residue is purifi ed by reverse phase HPLC. The product is obtained in

90. 5% (n hexane: AcOEt = 1:5). By repeating the procedures
descri boke Hppeopriate starting materials and conditions the
fol |l ow ng“c rrpou %(Q[ﬁ}da 6-5 are obtained as identified belowin
Tabl e 6 "L°C— r, 6-5 N N ~~N 62 Table 6-5 Expl. Rx Yield Rf
( Sol vewf) H—NNR (4 , Nos. MF 30 0.32 (CDC13): 1.00(s, 9H), 6-42 |
(n- hexane: AcCEt = 46(br, 811), 3.46(s, 2H), 3.77(s, 2H), 4.35(s,

(tert.-Butoxycarbonylimino-piperazin-1-yl-methyl)-carbamic acid .tert.-butyl ester (1.3mmol) and
6-bromomethyl-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile (0.86mmol)
are dissolved in DMF (10 ml) and potassium carbonate (2.6 mmol) is added at room temperature.
The mixture is stirred for overnight. Water and AcOEt are added and the organic layer is washed

with brine, dried over sodium sulfate and concentrated. The crude product is purified by silica gel

column chromatography to give the product in 75 % yield. Rf=0.50 (n-hexane:AcOEt=1:2). 14-
NMR (400 MHz, CDCl) & 1.01 (s, 9H), 1.52 (brs, 18H), 2.52 (t, 4H), 3.59 (brs, 4H), 3.81 (s, 2H),
4.33 (s, 2H), 6.59 (s, 1H), 8.91 (s, 1H).

B. 4-[2—Cyano-7-(2,2-dimethyl—propyl)-7H—pyrrolo[2,3-d]pyrimidin-6-ylmethyl]-piperazine—1-

carboxamidine

(tert-Butoxycarbonylimino-{4—[2-cyano-7—(2,2—dimethyl—propyl)-7H-pyrrolo[2,3-d]pyrimidin—6-
ylmethyl]-piperazin-1-yl}-methyl)-carbamic acid .ferz.-butyl ester (0.48mmol) is dissolved in
dioxane (10 ml) and 4N HCl in dioxane (5ml) is added at 0°C. The mixture is stirred for overnight
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2H), 6.57(s, 1H), 6.97(t, 2H), 7.20-7.24(m 2H), 8.88(s, 1H), F 34 0.38

(CDC13): 1.00(s, 9H), 6-43 | (n-hexane: AcCeEt=1:5) 2.47(br, 8H), 3.54(s, F

2H), 3.77(s, 211) 4.33(s, 2H), 6 57(s 111), 6.76- 6.86(m 2H), 7.28-

7. 34( 111) u% K 55 (CDC 3): 1.00(s, 9H), 6-44 F

(n- heg%i OTRé%EP“it §- Wat&g%fs‘r c@k§ afegdéeq and thp prganicslayer(ig washet)) withh bais¢, sirich

él i) Sve? Hodiurd Huifafe Ghd Rneifted! Mhe érubR” prodf@( B phfibied GyP8iRa gel Hiomn

6- (4- Bmhrgrmytbgmphylt@give-thc pfdma&mmli) ‘77y1621 thdlomi gwﬂigﬂ]l\i[ %%jﬁB th? I“!éﬁam dléoﬁ
bani tr

?B”‘ég'n%fz) Ch0D) 51085, SE), 5,591, 4ED): 349 t, A1), 3.93 (s, DHD), 440 (5 2H). 6 89 s, 1H),

7-(2, | - propyl)-6-piperazin-1-yl methyl - 7H - pyrrol o[ 2, 3-

d] pyr |28mdic;i|(gr31e -carbonitrile (0.29mml) are dissolved in DVF (10nm) and

cooled with ice. HOBt (0.42mml) and WSCD. HCl (0.42mmol) are added to the

cold solution, and the reaction mxture is stirred at 4C 25C overni ght.

After saturated ammoniumchloride is added to the reaction mxture, the

m xture is extracted with AcOEt. The organic |layer is washed with saturated

anmoni 6+41.

-fluoro-benzyl)-pi erazin-1-ylmethyl]-7H-pyrrolo[2,3-

7-(2,2-Dimethyl-propyl)-6-piperazin- 1-ylmethyl-7 H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile

(0.4mmol) and I-bromomethyl-4-fluoro-benzene (0.6mmol) is dissolved in DMF (5ml) and
potassium carbonate (0.6mmol) is added to the solution. The reaction mixture is heated at 50°C for
3h. After the mixture is diluted with AcOEt, the organic layer is washed with brine, dried over
magnesium sulfate and filtrated. AcOEt is evaporated and the residue is purified by reverse phase

HPLC. The product is obtained in 90.5% yield. Rf=0.32 (n-hexane:AcOEt = 1:5).

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 6-5 are obtained as identified below in Table 6-5.
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chloride and brine, dried over magnesium sul fate and evaporated down. The
crude product is applied to silica gel colum chromatography, which is
eluted with follow ng solvents: n- hexane: AcCEt=1:1 (v/v),

n- hexane: AcCEt =1: 4 (v/v) and n-hexane: AcOEt=1:9 (v/v). The solvent of the
latter effluent is renoved by evaporation and dried in vacuo to afford the
title conpound. yield 43.2% Rf=0.19 (n-hexane: AcOEt=1:5). By repeating

t he procedures descri bed above using appropriate starting naterials and
conditions the follow ng conpounds dhabkd-srul a 6-6 are obtai ned as

i dent i e —betow-5r—Fabts "o C> N NN _\ NG-6 Table 6-6 Ex
1. No. R%é%Feld Rf (<>o|%’ |+I\RHS(°AWM S) 4B CH:NMRE008)Hz, 6) 96( t ,
3H) Uwrn,nmm Ac Ot m(q OH), 2.09(s.|3H), 1.61-1.70(m
211), [2.91(t, [2H)F 2.3@(m le) 323.45-3.48(m RHXCDEIH2- 1.80G64( bH),
2H), 3. 80(&422H), @ 2H), 6 59((nshexah©AcOEﬂ=l$)9l(sz,46(bi),, M35 AU
(cocid): 1.02(d, oH) . 6la7 . '3 {cH2a 2: MeOHES: 1) 2 2H)43
2.53-2.55(m H 4H), 3.50-4.3(br,|4H), 3.82(s, 2H), 365 1H).% i ,
1H), 7.52-7.63(m 2H), 8.91(s, 1H), 9.6- 10.6(br, 1 He% 820724(m oH),
8.88(s, 1H),
F 34 0.38 (CDCL): 1.00(s, 9H),
6-43 Q\ (n-hexane:AcOEt=1:5) 2.47(br, 8H), 3.54(s,
I 2H), 3.77(s, 2H), 4.33(s,
2H), 6.57(s, 1H), 6.76-
6.86(m, 2H), 7.28-
7.34(m, 1H), 8.87(s,
1H),
F 66 0.55 (CDCL): 1.00(s, 9H),
6-44 F (n-hexane:AcOEt=1:5) 2.48(br, 8H), 3.54(s,
2H), 3.77(s, 2H), 4.33(s,
I 2H), 6.57(s, 1H), 6.87-

6.92(m, 1H), 7.19-
7.26(m, 1H), 8.88(s,
1H),

6-45

6-(4-Butyryl-piperazin-1-ylmethyl)-7-( 2,2-dimethyl-propyl )-7H-pyrrolo[2.3-d]pyrimidine-2-

carbonitrile
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N-(4-f4-f 2-Cyano-7-(2, 2-di met hyl -propvl)-7H pvrrol of
2, 3-dl pyrimdin-6-yhnet hyl | - pi perazin- 1-yll-phenyl)-nmethanesul f onam de

NE=E~~/ N N~ N N -)--1 To a suspension of catalytic anount of Pt02 in
MeOH (20n) d@md AcCEt (20mL), 7-(2,2-dinethyl- propyl)-6-

[4-(5-nit pyri mdin-2-yl)-piperazin- | -ylnethyl]-7H pyrrolo

[ 2, 3-d] pyrimg-di ne-2- carbonitrile (1.15mmvl) is added and the m xture is
stirred undgr M2 atnosphere . After being stirred for 3 h, the reaction
mxture is friNer ough celite and concentrated under reduced pressure
to give crude i e|., 0 a solution of the crude amne in pyridine (10M),
nmet hanesul f onyl hl & i (1.99mmol) is added at 0 C and the m xture is

allowed to warmt nbi ent tenperature and stirred for 2h. The reaction

m xture is poured/into ice water and extracted with AcCeEt . The conbined
extracts are washed with brine dried over nmagnesium sul fate and
concentrated under reduced pressure. The residue is purified by silica gel

col unmButtirionatidgr(@BGyole| anent7-(2, hdinexiayiropyl)yd razmli-:'y)mEtQEE?H%y%%@o[% of

d 2. 2-di met hyl |
o|]e ;S)Iy; fﬂ%‘i ‘ﬁ?‘dé‘{‘i/? rﬁg{lﬁ%}tﬂqu& pirql }nlage F%glwﬁeln nélr.t,ﬁt(;)qknhmthelce HoBt %

)Z/I ngd (gﬂfg?rﬁlilﬁ énd Vlgﬁ%(%'(??)lmgﬂ} MWR4H8 o1 %éﬁ and nd%abtic mikthre is

§m157§t121?(1m A‘i-@ -28° ngmpgh} Afte3 Bétsraté? alﬁmﬂ)tﬁ(rl]lb’r tS-hlorledzj is ﬁd&lldtb&he ﬂéghg&l g@;(tgre
: epeatin e procedures described above
usi ng téépﬁg %‘%llr_g df st ét?? gq @&pﬁ‘l Eﬁ% & Wg“‘i: &Y&Ft‘? o¥#shednwitht gatprgteidngmmonium
whétsidef rdebﬂﬁé adrfed’ [, .65
conpo idef a 0%t em &hﬂﬁ%lﬁa‘ie 'aﬁ@ @vhﬁrdrgt‘éd %WE’[;( Jﬁ%%ﬁgdlvt &g

RL\ H g;f{s OR2N--~~-N) N6
Rf ( SAPREsH Yo Wlme mé}m,chg)matography, wh1ch is eluted with followmg solvents: n-
hexane:AcOEt=1:1 (v/v), n-hexane: AcOEt=1:4 (v/v) and n-hexane: AcOEt=1 :9 (v/v). The solvent of

the latter effluent is removed by evaporation and dried in vacuo to afford the title compound. yield
43.2%, Rf=0.19 (n-hexane:AcOFEt=1:5).

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 6-6 are obtained as identified below in Table 6-6.

A, e
k

Table 6-6
Expl. No. [Rx Yield (%) | Rf (Solvent) "H-NMR (400mHz, &)
P aVe 43 0.19 (CDCls):  0.96(t, 3H),
6-46 (n-hexane:AcOEt=1:5) | 1.01(s, 9H), 2.09(s, 3H),

1.61-1.70(m, 2H), 2.91,
2H), 2.41-2.46(m, 4H),
3.45-3.48(m, 2H), 3.62-
3.64(br, 2H), 3.80(s, 2H),
4.33(s, 2H), 6.59(s, 1H),
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No. (% H49 0.52 (CDC13) : 1.02 ( s, 9H), 6-49 (AcOEt only) 2.55 -2.65
(m, 4H) 2.94 ( s , 3H), 3.15-3.25 (m4H), 3.85(s, 2H)
4.37(s,2H),6.17(brs 1H),6.61(s,1H), 6.88 (d,2H),7.15(d, 2H),8.91(s,1H H
64.7 Q47 (CDC13): 1.02(s JH\ 6-5Q0 (n-hexane: AcOEt=1:5) 1.39(t, 3H),
1.61-1.70(m  PH) 2 60 2 62(m 4H), 3.04(q, 2H), 38IB(SIB(m __ 4H),
3.84(3%, 2H), 4 3‘9 3%.07(s,|[QB), 6.61(s, 1H|(CPCIH(d, 128}s, 7-omd(|d,
2H), 8.95¢47 1H }/H D 0. 62 ( QUCHBLL:MeOB=9;1)9H) 2.09%s,53HY;/ P2.53-2.55(m,
(n- hexane: AcOEi _m 5) 2. 60 2.65(m KH), 3.19- 3.21(m|h), 55621(31br,2H)4H
3.85($, 2H), 4]36(s, 2H),| 6.40(s,| 1H), 6.61(s, | H),332 2, b 7

d,

)

2H), [8.91(s, 1 H, 6-52 1 59 0.17 (CDC13) : 1.03 (34 5 63
(n-hexane: AcOE{=1:1) 2.29|(s, 3H),| 2.55-2.64 (m 4} % édn ,
2.97 (s, 3H), B.86 (s, ZHi, 4.39 |(s, 2H) 6.13 (s, E%(br

6. 98 (di—tHy—7060=F06"{(m—2H)—8-96—<= 2

6-48.
N-(4-{4-[2-Cyano-7-(2.2-dimethyl-

1-yI}-phenyl)-methanesulfonamide

0
N::——(;l _\ \ OO/ "/RB

;j‘

To a suspension of catalytic amount of PtO, in MeOH (20ml) and AcOEt (20ml), 7-(2,2-dimethyl-
propyD)-6-[4-(5-nitro-pyrimidin-2-yl)-piperazin- 1-ylmethyi}-7H-pyrrolo[2,3-d}pyrimidine-2-
carbonitrile (1.15mmol) is added and the mixture is stirred under H; atmosphere . After being
stirred for 3 h, the reaction mixture is filtered through celite and concentrated under reduced
pressure to give crude amine . To a solution of the crude amine in pyridine (10ml), methanesulfonyl
chloride (1.99mmol) is added at 0 °C and the mixture is allowed to warm to ambient temperature
and stirred for 2h. The reaction mixture is poured into ice water and extracted with AcOEt . The
combined extracts are washed with brine ,dried over magnesium sulfate and concentrated under
reduced pressure. The residue is purified by silica gel column chromatography ( eluent ; n-hexane :
AcOEt = 1:1) to give 296 mg of desired N-(4-{4-[2-cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-
d]pyrimidin-6-ylmethyl]-piperazin-1-yl}-phenyl)-methanesulfonamide in 49 % yield. Rf= 0.52
(AcOEt only). '"H NMR ( 400 MHz, CDCL) § 1.02 (s, 9H ), 2.55 —2.65 (m,4H),294(s,3H),
3.15-325(m,4H),3.85(s,2H),4.37(s,2H),6.17(brs, 1H) ,6.61 (s, 1H), 6.88 (d,
2H),7.15(d,2H),891 (s, 1H)

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 6-7 are obtained as identified below in Table 6-7.
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1H) 66 SUBSTI TUTE SHEET (RULE 26) -F 26 0.19 (CDC13): 1.02 (s, 9H), 6-53
(n-hexane: AcCEt=1:1) 2.60-2.68 (m 4H), 2.98 (s, 3H), 3.03-3.12 (in, 4H),
3.85 (s, 21-1), 4.37 (s, 2H, 6.20 (s, 1H), 6.61 (s, 114), 6.86-6.94 (m
2H), 7.01 (d, 1 H, 8.91 (s, 1 H -C 76 0.18 (CDC13): 1.02 (s, 9H,
(n-hexane: AcOEt=1:1) 2.59-2.69 (m 4H), 3.00 (s, 6-54 3H), 3.00-3.11 (m
4H), 3.86 (s, 2H), 4.38 (s, 2H), 6.30 (s, 1H, 6.61 (s, 1H), 7.01 (d,
1H), 7.11 (dd, 111), R17\2€f,_|(d 1H), 8.91 (s, 1H) F 57 0.28 (CDC13) : 1.03
(s, 9H), 655F(n¢be%aﬂe AcCEt= 1: 1) 2.56-2.62 (m 41-1), 2.87- F 2.94
(m 4H), 3.04 (s, 314), &.85~(s, 211), 4.39 (s, 21-1), 6.40 (s, 1H), 6.61
(s, I H, 7.37 (d, 1H), 7 R46 (m 2H), 8.90 (s, 1 H 49 0.23 (CDC13)
: 1.02 (s, 9H), 6-56 (n- hex e: AcCEt =1:1) 1.38 (t, 3H), 2.58-2.68 (m
4H), 3.05-3.14 (m 4H) , 5\‘6:? 4.37 (s, 214), 6.18 (s, 114), 6.61
98-

(s, 1H), 6.87-6.90 (m 211) P(f/\ 5.7

N

S
Table 6-7
Expl. [R1 R2 Yield | Rf (Solvent) 'H-NMR (400MHz, 8)
No. (%)
N H 49 0.52 (CDCl;) : 1.02 (s, 9H),
6-49 (AcOEt only) 2.55 2,65 (m , 4H ) ,
294(s,3H),3.15-3.25
(m,4H),3.85(s,2H)
,437(s,2H), 6.17 (brs
, 1H), 661 (s, 1H),
688 (d,2H),7.15(d,
2H),8.91 (s, 1H)
PN H 64.7 1047 (CDCl):  1.02(s, 9H),
6-50 (n-hexane:AcOEt=1:5) | 1.39(t, 3H), 1.61-1.70(m,
: 2H), 2.60-2.62(m, 4H),
3.04(q, 2H), 3.16-3.18(m,
4H), 3.84(s, 2H), 4.36(s,
2H), 6.07(s, 1H), 6.61(s,
1H), 6.86(d, 2H), 7.14(d,
2H), 8.91(s, 1H), -
F>|/\ H 36.9 |0.62 (CDCL;):  1.02(s, O9H),
6-51 | F'n (n-hexane:AcOEt=1:5) | 2.60-2.65(m, 4H), 3.19-

3.21(m, 4H), 3.77(q, 2H),
3.85(s, 2H), 4.36(s, 2H),
6.40(s, 1H), 6.61(s, 1H),
6.86(d, 2H), 7.17(d, 2H),
8.91(s, 1H),

6-52 | — 59 0.17 (CDCl3) : 1.03 (s, 9H),
(n-hexane:AcOEt=1:1) | 2.29 (s, 3H), 2.55-2.64 (m,
4H), 2.85-2.92 (m, 4H),
2.97 (s, 3H), 3.86 (s, 2H),
4.39 (s, 2H), 6.13 (s, 1H),
6.61 (s, 1H), 6.98 (d, 1H),
7.00-7.06 (m, 2H), 8.90 (s,
1H)
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7.03 (m 111),

8.91

(s,

114).

simlarly prepared F)(0O F F _N |

7- (2, 2- D net hyl

The foll ow ng compounds 6-51 to 6-62 are
N~CN N N 6-57
-propyl)-6-[4-(4-trifluoronmethoxy-phenyl)-piperazin-1-ylneth

yl]-7H_pyrrolo [2,3-d] pyrimdine-2-carbonitrile 1HNVR (CDC13): 1.03 (s,
9H); 2.63 (Im\ 211);| 3718 (m [261); |8.184 (s, 2H); 4. BLCPEL):2H)02 6(s619K,
1H); 6.853(d, 2H) )} 7.10 (.d, 2H); 8:-B&afe AcOH)t=1:2.60736%(n, B)BSIB THTE
SHEET |(RULE 26) -N |[NT I N CN N N |6-58 3H), 3.03-3.12 (m, 4H),
7- (2, 2- Di ngt hyl - propyl ) - 6- [ 4-|{( 4- met hoxy- phenyl ) - pi PEB RZi (8 m)yurwtdg bip, 1H py
rrol of|2, 3- |d] pyri m di ne-2-carjbonitnile 1H NWR (CDC13)5201(S %619§1H)? 62
(m 4k); 3.108 (m 4H);3.75 (s, 3H);} 3.84 (s, 2H); 4|3%¢ ' 9H (s,
1H); 6.8-6.195 (m 4H); 8.91 (|s, 1Hy. MH+: 419 F3C -N If? 1 é
7- (2, —brrethyt—propy)—614—(4-t+i-tiyorenet-hyl—phen t hy
|']-7H{ pyrrjolo[ 2, 3-d ]pyﬂ |n766-2-(:Qr1§onitrile lHEIMQ Pé 9 %(Qi
oH): 2.62 (Im 4H): B.28 (m 4H), 3/&rhpanesigObtzld 22 6‘ > Q 1H);
6.92 (d&-5%H); 7.47 d, 2H): 8.91 (s, 1H). MH+ 457 o 003311 (m, 4H),
3.86 (s 2H), 4.38 (s, 2H),
6.30 (s, 1H), 6.61 (s, 1H),
7.01 (d, 1H), 7.11 (dd,
1H), 7.28 (d, 1H), 8.91 (s,
1H)
N F 57  ]0.28 (CDClL3) : 1.03 (s, 9H ),
6-55 —QF (n-hexane:AcOEt=1:1) | 2.56-2.62 (m, 4H), 2.87-
F 2.94 (m, 4H), 3.04 (s, 3H),
3.85 (s, 2H), 4.39 (s, 2H),
6.40 (s, 1H), 6.61 (s, 1H),
737 (d, 1H), 7.41-7.46
(m, 2H), 8.90 (s, 1H)
PN —F 49 0.23 (CDCl) : 1.02 (s, 9H),
6-56 (n-hexane:AcOEt=1:1) | 1.38 (t, 3H), 2.58-2.68 (m,
4H), 3.05-3.14 (m, 4H),
3.85 (s, 2H), 4.37 (s, 2H),
6.18 (s, 1H), 6.61 (s, 1H),
6.87-6.90 (m, 2H), 6.98-
7.03 (m, 1H), 8.91 (s, 1H).

The following compounds 6-51 to 6-62 are similarly prepared

F
F

TQ,

A

6-57

¢

=N
i \ N/>—CN
N

7-(2,2-Dimethyl—propyl)¥6-[4-(4-triﬂuoromethoxy—phenyl)-piperazin-l-ylmethyl]-7H—

pyrrolo[2,3-d]pyrimidine-2-carbonitrile
1H-NMR (CDCl3): 1.03 (s, 9H); 2.63 (m, 2H); 3.19 (m, 2H); 3.84 (s, 2H); 4.37 (s, 2H); 6.61 (s,
1H); 6.87 (d, 2H) ); 7.10 (d, 2H);8.89 (s, 1H). MH+: 473
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~~ 1 ~NCN NN 6-60

6-[4- (2, 4- D met hoxy- phenyl) - pi perazin-1-ylnmethyl]-7-(2, 2-dnet hyl - propyl ) -7H
-pyrrol o[ 2,3- d]pyrimdine-2-carbonitrile 1HNVR (CDC13): 1.03 (s, 9H);
2.64 (m 4H); 2.9-3.1 (bs, 4H); 3.76 (s, 3H); 3.83 (s, 3H); 3.84 (s, 2H);
4.38 (Sp 2H)6.4-6.5 (m 2H); 6.51 (s, 1H); 6.84 (d, 1H); 8.89 (s, 1H. M+

449 68”°N LITIN N 156 6-61
6-[4-(3, 4- yl —pQerpHceh- pi perazi n- 1-yl met hyl ] - 7- (2, 2- di net hyl - propyl ) - 7H
-pyrrol o[ 2, 3-\dhpyti Airti ne- 2-carbonitrile 1H NVR (CDC13): 1.03 (s, 9H);

2.18 (s, 3H); 2.24 (Ns, 3H); 2.60 (m 4H); 3.13 (m 4H); 3.84 (s ,2H); 4.37
(s, 2H); 6.62 (s, IH\6.67 (m 1H); 6.73 (s, 1H); 7.01 (d, 1H); 8.91 (s,
1H). MH: 417 NON, | NCN N 1-6 6-62

6- [ 4- (@25%- Di et hyl - phenyl ) - pi perazi n-1-yl met hyl ] -7-(2, 2-di net hyl - propyl ) -7H
-pyrrol o[ 2,3- d]pyrimdine-2-carbonitrile 1H NVR (CDC13): 1.03 (s, 9H);
2.16 (s, 6H); 2.55 (m 4H); 3.10 (m 4H); 3.82 (s, 2H); 4.41 (s, 2H); 6.62

(s. 1H)-62,@—D?]%etﬁlm-px%'ﬁgfl;)—6&49(k-rﬁého%hedwfﬁipéf32infllehlythyﬁ-rﬁ{-ﬂyn%[2,%‘]- 6-63

d]pyrimidine-2-carbonitrile
1H-NMR (CDCl): 1.03 (s, 9H); 2.62 (m, 4H); 3.08 (m, 4H);3.75 (s, 3H); 3.84 (s, 2H); 4.37 (s, 2H),
6.62 (s, 1H); 6.8-6.95 (m, 4H); 8.91 (s, 1H). MH+: 419

Fsc\©\
=N
NN B N/>—CN
N N

L
L
6-59

7-(2,2-Dimethyl-propyl)-6-[4-(4-trifluoromethyl-phenyl)-piperazin-1-ylmethyl]-7H-
pyrrolo[2,3-d]pyrimidine-2-carbonitrile

1H-NMR (CDCL): 1.03 (s, 9H); 2.62 (m, 4H); 3.28 (m, 4H), 3.84 (s, 2H); 4.34 (s, 2H); 6.62 (s,
1H); 6.92 (d, 2H); 7.47 (d, 2H); 8.91 (s, 1H). MH+ 457

N

=N
ST a

L

6-60

6-[4-(2,4-Dimethoxy-phenyD)-piperazin-1-ylmethyl]-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-
d]pyrimidine-2-carbonitrile

1H-NMR (CDCl): 1.03 (s, 9H); 2.64 (m, 4H); 2.9-3.1 (bs, 4H); 3.76 (s, 3H); 3.83 (s, 3H); 3.84 (s,
2H); 4.38 (s, 2H)6.4-6.5 (m, 2H); 6.51 (s, 1H); 6.84 (d, 1H); 8.89 (s, 1H). MH+ 449
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7-(2,2-Di net hyl - propyl ) -6-[ 4-(4-et hoxy-phenyl) - pi perazi n-1-yl met hyl ] - 7H pyr
rolo[2,3- d]pyrimdine-2-carbonitrile 1HNVR (CDC13): 1.03 (s, 9H); 1.38
(t, 3H); 2.61 (m 4H); 3.08 (m 4H); 3.83 (s, 2H); 3.98 (q, 2H); 4.35 (s,
2H), 6.60 (s, 1H); 6.8-6.95 (m 4H); 8.91 (s, 1H). MH: 433 69 N NCN NN

6- (4- Guclopentyl - pi perazi n-1-yl net hyl ) - 7- (2, 2- di et hyl - propyl) - 7H pyrrol o[ 2
di ne- 2- bonitrile 1HNVR (CDC13): 1.00 (s, 9H); 1.3-1.9 (m

8H); 2. 13 bm >PNT6 (s, 2H); 4.34 (s, 2H); 6.56 (s, 1H); 8.81 (s,
1H) . M 3 N N CN N 6-65
7- (2, 2-Di et hyl - )-6-[4-(2-ethoxy-ethyl)-piperazin-1-ylnethyl]-7H pyrr
| of 2, 3- d]pyrlmdln =2-carbonitrile 1HNWR (CDC13): 1.00 (s, 9H); 1.18 (t,
H; 2.3-2.7 (bm 8H); 2.58 (t, 2H); 3.59 (q, 2H); 3.54 (t, 2H); 3.78 (s,
H; 464 (s, 2H), 6.56 (s, 1H); 8.89 (s, 1H). M#: 385 N ONi>CN N~ N
1-6 6-66

, 2- Di met hyl - propyl ) - 6-[ 4- ( 3- net hoxy- propyl ) - pi perazi n-1-yl met hyl ] - 7H py

(2
ol Iylink 128H¢ 2 .1 73
2k2143(3 4di)ﬂ¥éﬂ1?] Hhé\g‘gpﬁ)@faﬁﬁﬂl Sy'l ﬂlylﬁ%dlm%'%m@‘ f ﬁyrr 3 1 33
2|aﬂ]pyrani31§nq 2-catbgnitifleg7 (s, 1H). M+ 385
1H-NMR (CDCl): 1.03 (s, 9H); 2.18 (s, 3H); 2.24 (s, 3H); 2.60 (m, 4H); 3.13 (m, 4H); 3.84 (s
,2H); 4.37 (s, 2H); 6.62 (s, 1H); 6.67 (m, 1H); 6.73 (s, 1H); 7.01 (d, 1H); 8.91 (s, 1H). MH+: 417

(0]
3
2
N
7-
rr
(m
(s

L

6-62

6-[4-(2,6-Dimethyl-phenyl)-piperazin-1-ylmethyl]-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-
d]pyrimidine-2-carbonitrile

1H-NMR (CDCl): 1.03 (s, 9H); 2.16 (s, 6H); 2.55 (m, 4H); 3.10 (m, 4H); 3.82 (s, 2H); 4.41 (s,
2H); 6.62 (s, 1H); 6.97 (m, 3H); 8.91 (s, 1H). MH+: 417

QL
=N
N B N,)—CN
N

LN

6-63

7-(2,2-Dimethyl-propyl)-6-[4-(4-ethoxy-phenyl)-piperazin-1-ylmethyl]-7H-pyrrolo[2,3-
d]pyrimidine-2-carbonitrile

1H-NMR (CDCL): 1.03 (s, 9H); 1.38 (t, 3H); 2.61 (m, 4H); 3.08 (m, 4H); 3.83 (s, 2H); 3.98 (q,
2H); 4.35 (s, 2H), 6.60 (s, 1H); 6.8-6.95 (m, 4H); 8.91 (s, 1H). MH+: 433
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70|o/-, N) Il f NCN LI~ NN G6-67

(2, 2-Di net hyl - propyl ) -6-[ 4-(2-met hoxy-et hyl) - pi perazi n-1-yl net hyl | - 7H pyr
Io[2 3 d] pyri m di ne-2-carbonitrile 1HNVR (CDC13): 1.00 (s, 9H); 2.4-2.7
H; 2.58 (t, 2H); 3.35 (s, 3H); 3.50 (t, 2H); 3.54 (t, 2H); 3.78 (s,

(s 2H), 6.56 (s, 1H); 8.88 (s, 1H. M 371 N N ONThj CN N

8
4.
7
D net hyI ggiglg\: (cff phenyl - pi peri di n-1-yl met hyl )-7H pyrrol o[ 2, 3-d] pyrim
di ne- elH—NI\/R(CDClBaZrotarrers) 1.03 (s, 9H); 1.6-1.9 (m
H) ; 217(bt 1 251(m 1H); 2.93 (bd, 1H); 3.80 (s, 1H); 4.26 (s,
H) ; 4 38 (s, 1H) 2. 71 (s, 0.5 H; 4.84 (s, 0.5H); 6.59 (s, 0.5H); 6.76
S, %—1} 7.1-7.4 (m 3H); 8.81 (s, 0.5H); 8.96 (bs, 0.5H). MH: 388 6-69
-(2 26-' met hyl - propyl ) - 6- [ 4- (4- et hoxy- 2-f | uor o- phenyl ) - pi perazi n- 1-yl net hy
]-7.H - pyrrolo[2,3-.d.]pyrimdine-2-carbonitrile 72 \-O 0O F N~ "-N/ N
NN'N Ir A 4-(2-Fluoro-4-fornyl -phenyl)-pi perazi ne-|-carboxylic acid.
t er t . -@(4-Cyclepengyl-piperazin-1-ylmethyl)-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-

2-carbonitrile '
1H-NMR (CDCl): 1.00 (s, 9H); 1.3-1.9 (m, 8H); 2.1-2.8 (bm, 9H); 3.76 (s, 2H); 4.34 (s, 2H); 6.56
(s, 1H); 8.81 (s, 1H). MH+: 381

7-
ro
(b
2H)
6
2-
i

3
1
(
7
|

=N
VO\/\N’\ B N/>—CN

UL,
N

6-65

7-(2,2-Dimethyl-propyl)-6-[4-(2-ethoxy-ethyl)-piperazin-1-ylmethyl]-7H-pyrrolo[2,3-
d]pyrimidine-2-carbonitrile

1H-NMR (CDCl): 1.00 (s, 9H); 1.18 (t, 3H); 2.3-2.7 (bm, 8H); 2.58 (t, 2H); 3.59 (q, 2H); 3.54 (t,
2H); 3.78 (s, 2H); 4.34 (s, 2H), 6.56 (s, 1H); 8.89 (s, 1H). MH+: 385

~ =N

6-66

7-(2,2-Dimethyl-propyl)-6-[4-(3-methoxy-propyl)-piperazin-1-ylmethyl]-7H-pyrrolo[2,3-
d]pyrimidine-2-carbonitrile

1H-NMR (CDCls): 0.98 (s, 9H); 1.73 (m, 2H); 2.3-2.6 (m, 10H); 3.30 (s, 3H); 3.40 (t, 2H); 3.76 (s,
2H); 4.33 (s, 2H), 6.55 (s, 1H); 8.87 (s, 1H). MH+: 385
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O H\~- K2CO3\ + ONONF ~-ODW F ON 01.~ F 60-80'C 0 2days

3,4-Di fluoro-benzal dehyde (281 mmol ) and pi perazi ne-I|-carboxylic acid,
tert.-butyl ester (366 mml) are dissolved in DMF (400 m) and potassium
carbonate (422 mml) is added to the solution. The reaction m xture is
heated gt 100C for . After the mxture is extracted with AcOEt, the
organi ¢ I‘{y\ N s heédeWi th brine, dried over magnesi um sul fate and
filtered. The N M M is evaporated and the residue is purified by col um
chr omat ogr aphy on le%ca gel using n- hexane: AcCEt=3:1 (v/v). Rf=0.23
(n-hexane: AcOEt = 3:1). 1H NWR (400MHz, CDC13) 5: 1.49 (s, 9H), 3.20-3.23
(m 4H), 3.59-3.62 (m 4H), 6.98 (t, 1H, 7.52-7.60 (m 2H), 9.84 (s, 1H).
B. 4- (&6l uor o- 4- hydr oxy- phenyl ) - pi perazi ne-|-carboxylic acid. tert.-butyl
ester 72 0 1. MCPBA, NaHC03, CH2Cl2, HO OC-RT, 3h F C O 2. KOH Et OH,
RT,1h FtIILN_ OO To a solution of '

4- ( 2- -2 Pifhet b 4 2-nivitRexyRethyh-pip&ratincly iméethel)i ZH -pyerdle[2(B4t V|
ester (éng) mmllgaﬂ?!rll‘ pégE%TZ (( 600 m), g?cﬂhf,oroper enzo?lg acipg (19[4wnnol) is
added dpydmidige-2scarbonitiile NaHCC3 (243 mmol ) is added at OC. The mixture is

stirr 2 } . .2l ' e,
o chl o bARICES POl OB R 7 BT SED IRE LIS A% s 3R AN

i s sti2H)ed.78t(s,r 2084 1) 2H @ (sf bH);I888 G| i) MIdweddhed wi t h sat ur at ed
NaHCO3 at OC and extracted with AcOEt. The conbi ned extracts are washed

W th saturated NaHCQO3i brine and dried over magnesium sul fate. The sol vent
is evapgrated. To the residue, 10 % KOH EtOH is added at 0OC and the

reacti @l xtu\r/e(iihsti rred at roomtenperature for |h. After the mxture

is 1{)‘ I,N\N/)—cn

¢

6-68

7-(2,2-Dimethyl-propyl)-6-(4-phenyl-piperidin-1-ylmethyl)-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile

1H-NMR (CDCl, 2 rotamers): 1.03 (s, 9H); 1.6-1.9 (m, 3H); 2.17 (bt, 1H); 2.51 (m, 1H); 2.93 (bd,
1H); 3.80 (s, 1H); 4.26 (s, 1H); 4.38 (s, 1H); 4.71 (s, 0.5 H); 4.84 (s, 0.5H); 6.59 (s, 0.5H); 6.76 (s,
0.5H); 7.1-7.4 (m, 3H); 8.81 (s, 0.5H); 8.96 (bs, 0.5H). MH+: 388

6-69
7-(2,2-Dimethyl-propyl)-6-[4-(4-ethoxy-2-fluoro-phenyl)-piperazin-1-ylmethyl]-7.H.-
pyrrolo[2,3-.d.]Jpyrimidine-2-carbonitrile
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extracted with AcOEt, the organic.layer is washed with brine, dried over
magnesi um sul fate and filtered. The solvent is evaporated and the residue
i s chromat ographed on silica gel (eluent; n- hexane, n-hexane :AcCEt = 5:1,
n- hexane : AcCEt = 4:1, n-hexane : AcOEt = 3:1 ) to give 8.5 g of desired
4- (2-fl uoro-4-hydroxy-phenyl)-pi perazi ne-I-carboxylic acid, tert.-butyl
ester. RHO 47 (n-hexane: AcOEt = 1:1). 'H NVR (400MHz, CDC13) 5: 1.48 (s,
9H), 1.50-2.00 (br, 1H), 2\_91 2.94 (m 4H), 3.57-3.59 (m 4H), 6.53-6.62
(m 2H), 6.83 (t, 1H). C

4- (4- Et hoxy- 2-fl uor o- phenyl) per azi ne-| -carboxylic acid .tert.-butyl
ester HON- I~ F ONO- K CQ OT( ODW 0 70C, 3h

4- (2- Fl uor o- 4- hydr oxy- phenyl§g - pN razi ne-|-carboxylic acid, tert.-butyl
ester (17 nmol) and ethyl bro d (21 mml) are di ssolved in DVF (50 m)

and potassi um carbonate (21 mm |s the m xture. The reaction
m xture is heated at 70C for mxture is extracted with 73
AcCEt, the organic |ayer is vvashed WI Bri dried over magnesi um sul fate
and filtered. The solvent is evapora and the residue is purified by

col um chr omat ography on silica gel usi'ng n- hexane, n-hexane: AcOEt =4:
(v/iv). Rf--0.68 (n-hexane: AcOEt = 4:1). 1H NWR (400MHz, CDC13) 8: 1.39 (t,
3H), 1.48 (s, 9H), 2.92-2.95 (m 4H) 3.57-3.59 (m 4H), 3.97 (g, 2H),
6.59-6.66 (m 2H), 6.87 (t, 1H)

!7] (5 Iz—ﬁql'g%rro oﬂgﬂ%&lﬂ p?ﬁ{’/ﬂ h‘Ap ?%%ﬂé'\icar%&%c fﬁ“?%( l}ut?igﬁ%g\zbn &I Kll-rmt "

ON P TFNCH2ClI ~O | N~ NN F ONO-~NH 2C 3 N |
o
' HN"Y
+ k,N o — N
F o N o
F 60-80°C o
2days

3,4-Difluoro-benzaldehyde (281 mmol) and piperazine-1-carboxylic acid, tert.-butyl ester (366
mmol) are dissolved in DMF (400 ml) and potassium carbonate (422 mmol) is added to the
solution. The reaction mixture is heated at 100°C for 24h. After the mixture is extracted with
AcOEt, the organic layer is washed with brine, dried over magnesium sulfate and filtered. The
solvent is evaporated and the residue is purified by column chromatography on silica gel using n-
hexane:AcOEt=3:1 (v/v).

Rf=0.23 (n-hexane: AcOEt = 3:1).

'H-NMR (400MHz, CDCl) &: 1.49 (s, 9H), 3.20-3.23 (m, 4H), 3.59-3.62 (m, 4H), 6.98 (t, 1H),
7.52-7.60 (m, 2H), 9.84 (s, 1H).

B. 4-(2-Fluoro-4-hydroxy-phenyl)-piperazine-1-carboxylic acid. tert.-butyl ester
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O Cude N To a solution of

4- (4- Et hoxy-2-fl uoro-phenyl) - pi perazi ne-I-carboxylic acid, tert.-butyl
ester (12 mol) in CH2C12 (150 m), TFA (29 nl) is added at OC. The
reaction mxture is stirred at room tenperature for Ih. The solvent is
renoved by evaporation and dried to give crude product, 1-(4-

et hoxy-@- f | uor o- phenyl ) - pi perazine. To the crude product in DM (50 ml),

pot assi arbonate (30 1 MIGPBA,INa ,@;ﬁzsgzi,ve'\_ld/ added at O0C. The mxture is
yl =7-

stirred C for 15 mn. fRel net
(2, 2-dimnﬁopyl )-7.&-@@&2-3—&] pyn%Z-car bonitrile (12

mmol) is atddebvt e MAKOHEWDH, R, 1hThe react ipon g\\ﬁ urg is stirred at
room terrperaturem\gg)r and quenched with saturate Myonhdm chl ori de. The
m xture is extracted with AcOEt. The conbined extracts &e' washed with
H2O, brine and dried over magnesium sul fate. The solvent is evaporated and
the residue is purified by colum chromatography on silica gel using

n- hex akee asiition2of] 4-{(%/fppro-pifegnyephenylvpiparae macloparbexylic1 ycid, 1 tertnvmty) asonkd/
Ty Bk, o ' bt 58 45 €40 O
1H), &N&9COs (248Hmmol} i6-adfed at 0°C. The mixture is stirred at 0°C for 20 min and at room
o Feenmn e ki o el R bR b ST 8 R
O 5 Sl € (o oty G BT i
60- 80' @®Cland extracted with AcOEt. The combined extracts are washed with saturated NaHCO3, brine
and dried over magnesium sulfate. The solvent is evaporated. To the residue, 10 % KOH/EtOH is
added at 0°C and the reaction mixture is stirred at room temperature for 1h. After the mixture is
extracted with AcOEt, the organic layer is washed with brine, dried over magnesium sulfate and
filtered. The solvent is evaporated and the residue is chromatographed on silica gel (eluent; n-
hexane, n-hexane :AcOFEt = 5:1, n-hexane :AcOEt = 4:1, n-hexane :AcOEt = 3:1 ) to give 8.5 g of
desired 4-(2-fluoro-4-hydroxy-phenyl)-piperazine- 1-carboxylic acid, tert.-butyl ester.
Rf=0. 47 (n-hexane:AcOEt = 1:1).
'"H-NMR (400MHz, CDCls) &: 1.48 (s, 9H), 1.50-2.00 (br, 1H), 2.91-2.94 (m, 4H), 3.57-3.59 (m,

4H), 6.53-6.62 (m, 2H), 6.83 (t, 1H).

C. 4-(4-Ethoxy-2-fluoro-phenyl)-piperazine-1-carboxylic acid .tert.-butyl ester

HOQ\N/\‘ B ] \,O\Q\N/\

FoAN 0 K,CO, F N__O
\g/ T~ DMF ~ \(f)r <
70°C, 3h

4-(2-Fluoro-4-hydroxy-phenyl)-piperazine-1-carboxylic acid, tert.-butyl ester (17 mmol) and ethyl
bromide (21 mmol) are dissolved in DMF (50 ml) and potassium carbonate (21 mmol) is added to

the mixture. The reaction mixture is heated at 70°C for 3h. After the mixture is extracted with
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2days 3, 4-Difluoro-benzal dehyde (281 mmol ) and pi perazi ne-1-carboxylic
acid, tert.-butyl ester (366 mml) are dissolved in DM (400 m) and

pot assi um carbonate (422 nmmol) is added to the solution. The reaction
m'xture is heated at 100C for 24h. After the mxture is extracted with

Ac CEt I [ te
and 901, Hpoatgaic B s sasHEP AR Mileh il MR b il BUIREDRCANER & e
col unsolventiseivagpratet ynd thesiekidue isgpirified bygcolumh eheomestographty=cn silicy gel) using »-

Rf --0.,23 (n-hexane 1H NMR (400MHz, CDC13) 8 : 1.49 (s, 9H),

3. 20- He%ape fy eﬁ‘i%"‘*@%}‘é%g’)(m 4H), 6.98 (t, 1H), 7.52-7.60 (m 2H),

9. 84 (Fg=0.15B)(n-héRarR: A({bEtZ_Ellyoro 4- hydroxy phenyl) p| pera2| ne | - carboxylic
acid, tert.-butyl ester CRT, 3h P10 F N
0 2. REHVMRHO Z.,hCﬁC@\I501@9 (t,OBIthel %(wmﬂz 82—2 05 (m, 4H); 3.57-330 (m, 4ED,
4(2f| f I ) zine-1-carboxylic acid, tert.-butyl
ester %70( %@5%6&_@@ (GG%IO(P% , mchl oroperbenzoic acid (194 mol) is
added at OC for 5 mn and NaHCO3 (243 mml) is added at 0OC. The m xture is
stirred at OC for 20 mn and at room tenperature for Ih. To the m xture,

m chl or operbenzoic acid (48.5 mmol) is added at OC. The reaction m xture

is stiggred at ; fralcal L (ﬁ%ﬁaﬁ@eﬁ -
NaH “at 72\ %mé%ﬁgﬁ&ﬁvhﬁf AQ,&g&ﬂ%oﬁTzﬁ!e‘hgg I né ex\té‘r.dazg}%-ga)gre V\ﬁ/;}g%gd
Wwith smrlrmla[k&!i- dipiycinsidiner2-oarboaiigilelr i ed over nagnesi um sul fate. The sol vent
is evaporated. To the residue, 10 % KOHEtOH is added at OC and the
reaction mxture is stirred at roomtenperature for |h. After the m xture
is extracted with AcCEt, the organic |layer is washed with brine, dried
over magnesium sulfate and filtered. The splve is ‘Q_aporat ed and the
resi due is chromat ographed on silica gel usi exane n- hexane : AcCEt =
n- hexane : AcCOEt 4:1, n-hexane :AcOEt =(3: "_L to gi
quoro 4- hydroxy phenyl) plpera2|ne 1- car boxyl aci d,

h 1) O NMVR (400MHz, CDC13) 6 , '
150‘#):“”6’% L P @ ,ﬁ(suja_cm_),zm) Q_A§3662(m
83 1%) I %;23 \__(/Njfjl\

N

~N
Crude k N

To a solution of 4-(4-Ethoxy-2-fluoro-phenyl)-piperazine-1-carboxylic acid, tert.-butyl ester (12
mmol) in CH,Cl, (150 ml), TFA (29 ml) is added at 0°C. The reaction mixture is stirred at room
temperature for 1h. The solvent is removed by evaporation and dried to give crude product, 1-(4-
ethoxy-2-fluoro-phenyl)-piperazine. To the crude product in DMF (50 ml), potassium carbonate (30
mmol) is successively added at 0°C. The mixture is stirred at 0°C for 15 min. 6-Bromomethyl-7-
(2,2-dimethyl-propyl)-7.H.-pyrrolo[2,3-.d.] pyrimidine-2-carbonitrile (12 mmol) is added to the
mixture at 0°C. The reaction mixture is stirred at room temperature for 3h and quenched with
saturated ammonium chloride. The mixture is extracted with AcOEt. The combined extracts are
washed with H,O, brine and dried over magnesium sulfate. The solvent is evaporated and the
residue is purified by column chromatography on silica gel using n-hexane: AcOEt=2:1 (v/v).
Rf=0.26 (n-hexane:AcOEt = 2:1).

'TH-NMR (400MHz, CDCl) &: 1.02 (s, 9H), 1.38 (t, 3H), 2.62-2.64 (m, 4H), 3.00-3.02 (m, 4H),
3.84 (s, 2H), 3.96 (q, 2H), 4.38(s, 2H), 6.58-6.65 (m, 2H), 6.87 (t, 1H), 8.90 (s, 1H).
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C

4-{2-Fl uoro-4-[ 2-(tetrahydro-pyran-2-yl oxy) - et hoxy] - phenyl } - pi perazi ne-1| -ca
rboxylic acid .tert.-butyl ester 76 ~ ~ HO Uo~-~Br @i0 ~ /N'') 30 F

~, NYOLl< NaH F ~, N\yO O DWMF O To a suspension of NaH (21.3 mml) in DVF (50
m ), 4-(2-fluoro-4-hydroxy-phenyl)-piperazine-|- carboxylic acid,
tert.-butyl ester (17.8 mmol) is successively added at 0 C. To the

m xt ui6e]0 2- (2 br onoet hoxy) -t etrahydro- 2H pyrane (24.9 nmol) is added at O

m e e et G E e oy Rl b BR iR abidain- it B35 | 0
extraety.. ﬁomged Wﬁ,&djﬁ@g -carboifitriied dried over nagnesi um sul fate.
Chr omat ography on silica gel using n-hexane, n-hexane :AcCEt = 6:1,

n- hexane : AcCEt = 4:1 gives the desired

4-{2-fluoro-4-] 2-(tet r ahydr o- pyr an- 2-yl oxy) - et hoxy] - phenyl } - pi perazi ne-1-ca
rboxylic acid, tert.-butgg—ester. Rf--0.53 (n-hexane: AcCEt = 1:1). 1H NWR
(400MHz, CDC13) S: 1.48 (s,_\&l-@, 1.51-1.85 (m 7H), 2.92-2.95 (m 4H),
3.50-3.59 (m 5H), 3.76-3.81 1H), 3.86-3.91 (m 1H), 4.00-4.05 (m
1H), 4.08-4.15 (m 1H), 4.69 ( H, 6.64-6.72 (m 2H), 6.87 (t, 1H. D
7-(2, 2-Di et hyl - propyl) - 6- {4-[ g- f hyar o- 4- (2- hydr oxy- et hoxy) - phenyl ] - p| peraz
in-1- ylmethyl}-7.H -pyrrolo[2,3-¢d.}pyrimdine-2-carbonitrile 77 0 1.

TsOH H0 O'-O1 MeOH N~ F ON O, \_WZCIZ OBr NHO \ ~ | . O
N //\\\

x
A. 4-(2-Fluoro-4-formyl-phenyl)-piperazine-1-carboxylic acid, tert.-butyl ester

o
9 HN"™Y K,CO, k@\
KQ\F + K/"\g/oﬁ — N

DMF F LN_oO
K

3,4-Difluoro-benzaldehyde (281 mmol) and piperazine-1-carboxylic acid, tert.-butyl ester (366
mmol) are dissolved in DMF (400 ml) and potassium carbonate (422 mmol) is added to the
solution. The reaction mixture is heated at 100°C for 24h. After the mixture is extracted with
AcOEt, the organic layer is washed with brine, dried over magnesium sulfate and filtrated. The
solvent is evaporated and the residue is purified by column chromatography on silica gel using n-
hexane:AcOEt=3:1 (v/v).

Rf=0.23 (n-hexane: AcOEt = 3:1).

'H-NMR (400MHz, CDCL) 6 : 1.49 (s, 9H), 3.20-3.23 (m, 4H), 3.59-3.62 (m, 4H), 6.98 (t, 1H),
7.52-7.60 (m, 2H), 9.84 (s, 1H).
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p- Tol uenesul foni ¢ acid nonohydrate (45.2 mmol) is added to
4-{2-fluoro-4-[2-(tetrahydro-pyran-2-

yl oxy) - et hoxy] - phenyl } - pi perazi ne-1-carboxylic acid, tert.-butyl ester
(22.6 mol) in MeOH (50 m) at roomtenperature. The reaction mxture is
stirred at roomtenperature for 1.5h. After the mxture is extracted with

AcCEt , BihE2-Blugrortdhyidagey-phenykpinesazine-f-cprhoxylic aeide terbolaptyhestpresi um

sul fate and filtered. The solvent is evaporated. To the residue in CH2C12
(9 M), TFA (17.5 mM) is added at OC. The reaction mxture is stirred at
roomtenperature for I'h. The solvent is renoved by evaporation and dried

to gi vef’I brown crude oily product, 2-(3-fluoro-4-piperazin-1-yl-phenoxy)-
et hanol qu crude pr M@PBA,rNaBOQ CHYD,,mMpo_ pQt assi um carbonate (113

mml) is gcessi vely adde@-RW, 38C. The mxtur @ stirred at 0OC for 15

mn. 6-Bro ML?(zz—o‘rm-W f*oimo[zs .d. ]
pyri m di neE2 | €2 Bt yhs added tp t pure at OC. The

reaction mxture oS |rred at roomterrperaturefor hg enched with
sat urat ed anmoni um chI oride. The m xture is extracted th AcOEt. The
conbi ned extracts are washed with H2O, brine and dried over nagnesium
sul fate. ., The,sol ven eva Al C

chr orraf%él?eai)orln'élog %’I(? ?3 {i’?é@ﬁyﬁ%hgﬂﬁ) élggrgzig'&ﬁ%e@xf h?% vdf) %b_?@'yé_eglf%'?&
( Ei) he;@ggl)ﬂﬁ@ﬁzelz I-60'0 ml), hhmrdp”eam«tﬁc aEBQJIQ)l rﬂmon i9 addcsd at%q;: foi 59ﬂ=m( and
2H), 4NaHCQs 2143( mmtzlm)ls a-ddqh at 9 Czﬁye ngxigre iss sthqd) at 8. féima 2@9’“Pn"}nd2ﬂ) room

2_ [92 E%mgtl,%gure I'Z))i('l;/zg g}]eythgfeb éxrl-lealgropirbeﬁzmc aCl]d (4§ 5 %ol is rraEdt ed at rg);)cop'}l;m 7
H pyr r ehatfod, Mixtua¢ frystirndddit meed-tempdraturd for Ilh No@l*jr thnched with saturated NaHCO; at
0°C and extracted with AcOEt. The combined extracts are washed with saturated NaHCOs, brine
and dried over magnesium sulfate. The solvent is evaporated. To the residue, 10 % KOH/EtOH is
added at 0°C and the reaction mixture is stirred at room temperature for 1h. After the mixture is
extracted with AcOEt, the organic layer is washed with brine, dried over magnesium sulfate and
filtered. The solvent is evaporated and the residue is chromatographed on silica gel using n-hexane,
n-hexane :AcOEt = 5:1, n-hexane :AcOEt = 4:1, n-hexane :AcOEt = 3:1 to give the desired 4-(2-
fluoro-4-hydroxy-phenyl)-piperazine-1-carboxylic acid, tert.-butyl ester.
Rf=0. 47 (n-hexane: AcOEt = 1:1).
'H.NMR (400MHz, CDCls) §: 1.48 (s, 9H), 1.50-2.00 (br, 1H), 2.91-2.94 (m, 4H), 3.57-3.59 (m,

4H), 6.53-6.62 (m, 2H), 6.83 (t, 1H).

C. 4-{2-Fluoro-4-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-phenyl}-piperazine-1-carboxylic acid
.tert.-butyl ester
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1-6 A 4-(2,4-D nmet hoxy-phenyl)-pyridine ."010 N The Gignard reagent,
prepared from magnesi um (5 g) and 1-Brono- 2, 4-di met hoxybenzene (38 g) in
THE (300 m), is added at roomtenperature to 4-Brono-pyridine

hydrochl oride salt in THE (10 m). The m xture is heated under reflux for
2 hours and then evaporated.to dryness. The residue is taken up in ethyl

aceta]i and extracted w tmhydrochl or ccam d The aqueous phase is
neut rar? w th 4M sodi groxiBre s tracted with ethyl

acet ate. anic phase is dried wt h ma neS| u | fate, evaporated and
t he residue m\;urbfl ed by—cotumr—ci?onat ogr aphy on | Iilf:h] gel using
n- hexane: Ac VS- NaBl + (M+|—|)+ = 216 B. K/N 0

4- (2, 4- DlmethoxprhenyI)'pl pemMA ne NH 4- (2, 4- Dlrrethoxy phngl)- yridi ne
(6.9 g) is dissolved in a mxture of Ethanol (140 m) and conhc
hydrochloric acid (3.5 m). Pt02 (0.7 g) is added and the m xture is

i d h o
of | ol A TSesihraRE o1 2 ABRPATIMFGSo ok 9ud g8 S8 Ry ilony f-piderdgicet
6- [ 4- carbfx dmdnqxu -ffv@raster (p7.p @nmdi) ris aucy:bmnyaqc}ea-a( 2.’z drmﬂtduynxtmpm) 7
H pyrrolo r|md|ne20arbon|t

6- Bro #mm?eﬁépxw i‘ftzz%zdr@ﬂ%ﬂfsﬂﬂe WFH? 8 O[G a%‘g\lmed}}}’ﬁ“ﬁd? starest fo5. 2 foni
trileq grggleﬂt?t ﬂlggraﬁlre (Bhede n% ﬁﬁtnlﬁﬁi@fe i%h:ﬁa@ﬂéh)ed Wlﬁﬁ&é-@daﬂﬁ' ahd eRtribtedwRh AcOEL.

r

di ssol and potassium carbonate (3.6 g) is added to
t he sdhat mmbmweexteaatst larm wished) rw,uth sHsQi rbrisd 4wt dgied aver gosgnesismperbater e.

Tmgne SRmatogTapaY &b SR P REr e B T forte VR < M AP eac Rk S s
L ef] :a Sgﬁee' %g%eg i i_J{ %ﬂlubi(sb\; %—'éﬂéﬂahﬁﬂ%-@ téoz%g?&@wgtwfgmﬁ}@gizaﬁw g-ﬁ)arboxyhc
1. 5- 1.agid( tert.-butyy ester. 19 (bt, 2H); 2.8-3.0 (m 3H); 3.7-3.9 (m 8H);

Rf=0.53 (n-hexane:AcOEt = 1:1).

IH-NMR (400MHz, CDCL) &: 1.48 (s, 9H), 1.51-1.85 (m, 7H), 2.92-2.95 (m, 4H), 3.50-3.59 (m,

5H), 3.76-3.81 (m, 1H), 3.86-3.91 (m, 1H), 4.00-4.05 (m, 1H), 4.08-4.15 (m, 1H), 4.69 (¢, 1H),

6.64-6.72 (m, 2H), 6.87 (t, 1H).

D. 7-(2,2-Dimethyl-propyl)-6-{4-[2-fluoro-4-(2-hydroxy-ethoxy)-phenyl]-piperazin-1-
ylmethyl}-7.H.-pyrrolo[2,3-.d.]pyrimidine-2-carbonitrile
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4.39 (s, 2H); 6.4-6.5 (m 211); 658(bs, 1H); 7.08 (d, 1H); 8.88 (s, 1H).
M5- APCI + (MFH) + = 448 6-72 6- { 4- [4-(2-dinethylam no-ethoxy)-phenyl ]

-pi peri din-1-ylnmethyl } -7- (2, 2-dinmethyl-propyl)-7H pyrrolo

[ 2, 3-d] pyri m di ne-2-car boni |IeHO HOKzC3 Br O I N/ I N 1 NN~ NH

2- nitr
Acet on " 2hRT, NN ,NO.5 g of 6-
br ononget I-7-(22dirrethy| propyl ) t.fitdopyH, ool of 2, 3-d] pyri m di ne- 2- carboni tr

ile, O oo™\L razi n-1 -yl - phenolpydi¢ .1 g of potassium carbonate were
stirred in5m ne,at 25C far 2 hours Jhe nmixture was extracted with

ethyl acetate / wa erN diied over ozﬂ: | fate and evaporated to
driness. After trifurét»if ' di ¢ Iororré hane

7- (2, 2-di net hyl - propyl ) -6-q 4-i(

hydr oxy- phenyl ) - pi perazi n- 1-yl net hyl ] - 7H pyrrol o[ 2, 3-d] pyri m di ne- 2- car boni
trile was obtained as yellowsolid. 80 HOI CIH\Ni ~ON- CI" i N~ N N 'N N
"N /NI N \ NI N K2CO8, Acetgn, 3 Tadl®rQ. 24 g 7-

(2, 2-di net hyl - propyl )-6-[4-(4-hyd ﬁﬁQenyl ) - pi p@i n-1-yl nethyl]-7H pyrr

olo [2,3 d] pyrimdine-2-carbonitrille_andM0. 128 g t hyl ami noet hane. HCI

were stirredJno2 s of acetone in/the presence o .41 g of potassium
car bonat e HOf ter @ ours the mxture was extract &d M ethyl acetate /

wat er, dried over |Ne’s\'qum st-fat-e—and—evapor at ed. Yhe/resi due was
chr omat ogr aphed onFsi ILi\c,ageI usi ng I{,22535212/ MeOH vyi el di ng'\_(/TN
N N/)\\\N

6-{4-[4-(2-di methyl am no- et hoxy) - DME k

p-Toluenesulfonic acid monohydrate (45.2 mmol) is added to 4-{2-fluoro-4-[2-(tetrahydro-pyran-2-
yloxy)-ethoxy]-phenyl}-piperazine-1-carboxylic acid, tert.-butyl ester (22.6 mmol) in MeOH (50
mi) at room temperature. The reaction mixture is stirred at room temperature for 1.5h. After the
mixture is extracted with AcOEt, the organic layer is washed with brine, dried over magnesium
sulfate and filtered. The solvent is evaporated. To the residue in CH2Cl (9 ml), TFA (17.5 ml) is
added at 0°C. The reaction mixture is stirred at room temperature for 1h. The solvent is removed by
evaporation and dried to give brown crude oily product, 2-(3-fluoro-4-piperazin-1-yl-phenoxy)-
ethanol. To the crude product in DMF (100 ml), potassium carbonate (113 mmol) is successively
added at 0°C. The mixture is stirred at 0°C for 15 min. 6-Bromomethyl-7-(2,2-dimethyl-propyl)-
7.H.-pyrrolo[2,3-.d.] pyrimidine-2-carbonitrile (22.6 mmol) is added to the mixture at 0°C. The
reaction mixture is stirred at room temperature for 3h and quenched with saturated ammonium
chloride. The mixture is extracted with AcOEt. The combined extracts are washed with H,O, brine
and dried over magnesium sulfate. The solvent is evaporated and the residue is purified by column
chromatography on silica gel using n-hexane: AcOEt=3:2 (v/v).

Rf=0.42 (n-hexane:AcOEt = 1.5).

1H-NMR (400MHz, CDCl) &: 1.02 (s, 9H), 1.94 (t, 1H), 2.62-2.64 (m, 4H), 3.01-3.03 (m, 4H),
3.85 (s, 2H), 3.92-3.96 (m, 2H), 4.01-4.04 (m, 2H), 4.38 (s, 2H), 6.61 (s, 1H), 6.62-6.69 (m, 2H),
8.90 (s, 1H).

6-71
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phenyl ] - pi perazin-1-ylmethyl } -7-(2,2-dinmethyl-propyl)-7Hpyrrolo [2, 3-d]
pyrim di ne-2-carbonitrile as colorless wax. By repeating the procedures
descri bed above using appropriate starting materials and conditions the
foll owi ng conpounds of fornula 6-8 are obtained as identified belowin

T bl 7 J DVl ’
To0 el omAndp b g2 o B g o,
3. 78 (HpyShiidine-Riqaebamitmlel- y| net hyl ] - 7H 3 84 (m 2H) 4.36 (s, 2H),

6.4-6.55 pyrrolo[2,3-d]pyrimdine- 0(m 411), 7.18 (m 1H), 8.91 (s, 1H).

2-carbonitrile MH+: 419. 6-7476° 4 (2- CDGE3, 300 MHz: 1.01 (s, 9H),
2.37 Dinethyl am no- et hoxy)- (s, ﬂ,)_/&hb 2.76 (m 2H),
phenyl ] - pi perazin-1- 3.08 (m 4H) , 03 (t,
ylmethyl)-7-(2, 2- 2H), 4.36 (s, b 6. 84

di met hyl -propyl )-7H (m 4H), 8.87 (s 1H) . . 476 pyrrolo [2, 3-d]
pyrimdine 81 2-carbonitrile 6-75 al 6-{4-[3-(2- CDC13, 300 WMHz: 1.02 (s,
9H), 2.40 D nethylam no-ethoxy)- (s, 6H), 2.59 (m 4H), 2.82 (m 2H),
phenyl ] -piperazin-1- 3.17 (m 4H), 3.82 (s, 2H), 4.07 (t,

yl met iyl 4-¢Z{4-DimethoRyHphedyBpyclin@H) , 6. 35-6.55 (m 3H),

di met hyl - propyl)-7H 6.58 (s, 1H), (¢£.13 (t, 1H), 8.87 (s, 1H).

pyrrol o[ 2,3-d] pyri mi dine- M 1:476 2Z- Mtrile 6-76 6-{4-[2-(2- CDC13,
300 MHz: 1.01 (s, 9H), 2.37 Dinethyl t hoxy)- (s, 6H), 2.63 (m 4H),
2.80 (m 2H), phenyl]-piperazin-I- 3.08 4H), 3.82 (s, 2H), 4.10 (m f

ylnmethyl)-7-(2,2- 2H), 4.37 (s, 2H), 6.58 (s, 1H), 6.8-7.0
The Grignard reagent, prepared from magnesium (5 g) and 1-Bromo-2,4-dimethoxybenzene (38 g)

in THF (300 ml), is added at room temperature to 4-Bromo-pyridine hydrochloride salt in THF (10
ml). The mixture is heated under reflux for 2 hours and then evaporated to dryness. The residue is
taken up in ethyl acetate and extracted with 1IN hydrochloric acid. The aqueous phase is neutralised
with 4M sodium hydroxide solution and extracted with ethyl acetate. The organic phase is dried
with magnesium sulfate, evaporated and the residue is purified by column chromatography on silica
gel using n-hexane: AcOEt=1:1 (v/v). MS-APCI" (M+H)" = 216

0 o
NH

4-(2,4-Dimethoxy-phenyl)-pyridine (6.9 g) is dissolved in a mixture of Ethanol (140 ml) and conc
hydrochloric acid (3.5 ml). PtO2 (0.7 g) is added and the mixture is stirred under hydrogen

B. 4-(2,4-Dimethoxy-phenyl)-piperidine

atmosphere for 8 hours. The catalyst is filtered off and the solution is evaporated to dryness. MS-
APCT" (M+H)" = 222

C. 6-[4-(2,4-Dimethoxy-phenyl)-piperidin-1-ylmethyl]-7-(2,2-dimethyl-propyl)-7H-
pyrrolo[2,3-d]pyrimidine-2-carbonitrile
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di met hyl -propyl )-7H (m 4H), 8.85 (s, 1H. Md 476 pyrrolo [2,

3-d] pyrimdine 2-carbonitrile 6-77 6-{4-[4-(2-Di ethylam no- CDCl3, 300
MHz: 1.02 (s, 9H), 1.10 N ethoxy)-phenyl]-piperazin- (t, 6H), 2.61 (m
4H), 2.71 (g, 4H), 1. 1-ylnmethyl } -7-(2,2- 2.92 (t, 2H), 3.08 (m 4H),
3.68 (s, dimethyl-propyl)-7Ho ot 03 (t, 2H), 4.37 (s, 2H), 6.60 (s,
pyrrol o[ 2, 3-d] pyri m di ne- 1H),  (m 4H) -8, 89 (s, 1H. M
2-carbonitrile 504. 6-78 JN'-O 6- (2 et/)hycham no- CDC13, 300 MHz:
1.02 (s, 9H), 1.10 ethoxy)-phenyl]-%ip ¥ (t, 6H), 2.60 (m 4H), 2.68
(g, 4H, 1-ylmethyl}-7-(2,2- 2.91 (t, 2H), 18 (m 4H), 3.83 (s,

di net hyl -propyl)-7H 2H), 4.05 (t, 2H), 4.24\(s, 2H), 6. 35-

pyrrol o[ 2,3-d] pyrimdine- 6.55 (m 3H), 6.61 (s, 1H), 7.15 (t,

2- car poBidhdth&thylE)-(2, 3dﬂﬂet(1ﬂ-pr&ﬂ)l) 7HI=13I5411066{4 ed]poritaidide-P2abRniftilet @y gnamiod-

%1‘2’ @Achimebixy sheowd-piperiip, (2058, Rirodrageh tn 5asetBaP 80 D and ol o
aﬁ)g) ét@ 36 %) ”ﬁ&{&ﬂbd k6 Otﬂws}ﬂuﬂd‘n a'ﬂ)aéreﬂct%?l (Iﬁxtllli)l%l_ﬂﬂ st‘ﬁ*r&p f6136 #Hk. robm8-

pyrrolo
2 car llempd‘,ratulrte 'B}e&mmﬂe (™ dﬂutad msthhqthy mfzajﬂ )washectm@!n:brn@oorm-@verﬁnmeﬁlgm

4- 4- h
4 06 (spl atQH%n Aﬁ%@te ]ﬂﬁ}ﬁl ryﬁ?t'}ztepﬁ)p ervg%cirﬁteii %thce gregé%{% is ﬁ%ﬁedg%gg%?lﬁ]%@
4H),  &nfSnatbbABhy A ditidd ke Mbin g ntHeRame: ACOEt 2 1)1 (vMhtt: 531. d]
i mdine-2-carbonitrile 6-81 - 7-(2,2-D nethyl -propyl)-6- CDC13, 300 MHz:

1.02 (me:,60963°C 2.33 (4-{3-[2-(4-nethyl- ((s, 3H), 2.3-2.8 ((m 12H), 2.60

((t, &5 t - > 18. . .

2 op  JENVRRCERISE LYoy 9 51980, 45 215 AR240 2.8 54 m 12 1755 (Bl e

yl met ha39 ¢s7 BEIRYG.4-6150012 2H); G359 (bsH1IBR 7(q8(d, 1H); 8.88As 1A, 1H), 8.89
MS-APCI* (M+H)* = 448

6-72
6-{4-[4-(2-dimethylamino-ethoxy)-phenyl]-piperidin- 1-ylmethyl}-7-(2,2-dimethyl-propyl)-7H-
pyrrolo[2,3-d]pyrimidine-2-carbonitrile

T, O 2 Yo
! N/)\\\N T NN Aceton '\/N\_q* N
>< o 2h RT, N ’J\\\
>< 0.5 g of 6-
bromomethyl-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile, 0.7 g of 4-
piperazin-1-yl-phenol and 1.1 g of potassium carbonate were stirred in 5 ml acetone at 25°C for 2
hours. The mixture was extracted with ethyl acetate / water, dried over sodium sulfate and
evaporated to driness. After trituration with dichloromethane 7-(2,2-dimethyl-propyl)-6-[4-(4-
hydroxy-phenyl)-piperazin-1-ylmethyl]-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile was obtained as

yellow solid.
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d
7]-(2, 2- Di net hyl
(4-{2-[2-(4-nmethyl -

rimdine-2-carbonitrile ((s,
-propyl)-6- CDC13, 300 IHz:

531 6-82 -N-1
1.01 (s, 9H),

1H). M :
(s,

2.34 ~, N

~0

pi perazin-1-yl)-et hoxy]
4. 35 s, 2H),

3H), 2.4-2.9 (m 12H), 2.84 (t,
3.08 (m 4H) ,

2H),
2H), 4.10 (t,
1H), 6.8-7.0
MH+: 531 82

3.83 (s
\6 7
|s,

phenyl o _piper azi n-1 -

ylmethylﬁ yrrolo[23 (m 9 8. 89
d] pyri ni carbonitril e cat>8

Miz: 1.01 (s've&'

(m piperazin-1-w oxy]

(4-{4-13- (4 nethyl -
14H),

7(22D|rreh
(m 2
3.07 (m 4H),

¥rapyl )-6- CDCL3, 300

, 2.3-2.7
3.95

. 3
L

phenyl } - pi perazi n{_
yl met hyl ) - 7H pyrr
yrim di ne-2-carbonit

(m M HK.coMeBen, 083TaH) , 6.71 (s, 1
[2,3- 6.84 (m 4H), 8.89 (s, 1H).
rile 6-84 '"-, ' i 7-(2,2-Dinethyl -

545.

propyl) 6 C%ClB

300 M-62,2 d]im@fhy(—px;op?l)% -[4-(DBBydroxy-plienyD-HiperpZAn-(14ylmethyyl- ZH-ppyrolEd.3- 2. 30 (s,

3H), 2

S0 Semtiginsparbot

d] pyrim

er.azl

1H|115 ép(ggjlﬂg lg?dirﬁé@?ﬁ%eﬂ%aﬁe l?\’%e%es ?&?&d 18@31;3] %f aggto %ﬂ
yl et iy ke EbRY 610091 g»o?pot%ﬁ)ium @a:@&nz(té Afléi‘) 118 hz)uils'sthé tmixthid) wasex®cted with

i'ne-2-carbonitril

H)
7- (2, iyl mmvmmpq:ueyicefer Magneanumgdfwd qva@Qra(esl The-gesidpe gi3s

" (4-{

pi per a‘%‘F‘W‘"&O?FB’ ¥ yo&sdﬁiyaﬁe@h%éH%é]&gﬁf’O%ﬂ)d&g? g%f‘t gﬂ%th}’l%nglg-ethoxy)-

phenyl ﬂheﬁ)yl]l ipazdziir- L-yléthyB I-‘D—(Z 2 didtethyl-prap)l)-7H-Hirole2,31dJpyrifidiae-2-carbonitrile

yl nmet hyl ) -

pyrrol o[ 2, 3- 7.

0 (m 4H), 8.89 (s, 1H). M

545

d] pyrl%cﬁbﬁ]ésszw%r bonitrile 6-86 ( 7-(2,2-Dinethyl-propyl)-6- CDCl3, 300

MAz: 1.02 (s, 9H), 1.7- N,-, 14- [4-(2-pyffolidin- | -yl- 1.9 (m 4H),

2.62 (m 4H), 2.72 (m d ethoxy)-phenyl]-piperazin- 4H, 2.95 (t, 2H),
3.08 (m 4H), 3.84 1-ylnethyl}-7H (s, 2H), 4.09 (t, 2H), 4.37 (s, 2H),
6. 60

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 6-8 are obtained

as identified below in Table 6-8.

6-8

Dimethylamino-ethoxy)-
phenyl]-piperazin-1-
ylmethyl}-7-(2,2-
dimethyl-propyl)-7H-
pyrrolo[2,3-d]pyrimidine-

6-73 o7 7-(2,2-Dimethyl-propyl)-6-|CDCls, 300 MHz: 1.02 (s, 9H), 2.62
@\ [4-(3-methoxy-phenyl)- (m, 4H), 3.20 (m, 4H), 3.78 (s, 3H),
piperazin-1-ylmethyl]-7H- {3.84 (m, 2H), 4.36 (s, 2H), 6.4-6.55
pyrrolo[2,3-d]pyrimidine- |(m, 4H), 7.18 (m, 1H), 8.91 (s, 1H).

2-carbonitrile MH": 419.
6-74 ‘r,l’\’o‘@\ 6-{4-[4-(2- CDCl3, 300 MHz: 1.01 (s, 9H), 2.37

(s, 6H), 2.61 (m, 4H), 2.76 (m, 2H),
3.08 (m, 4H), 3.83 (s, 2H), 4.03 (1,
2H), 4.36 (s, 2H), 6.59 (s, 1H), 6.84
(m, 4H), 8.87 (s, 1H). MH": 476
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pyrrol o[ 2, 3-d] pyri m di ne- (s, 1H), 6.84 (m 4H), 8.89 (s, 1H).
2-carbonitrile MH: 502. 6-87 ""~, o\ i 7-(2,2-Di nethyl-propyl)-6- CDO 3
300 MHz: 1.01 (s, 9H), 1.82 {4- [3 (2-pyrrolidin-1-yl- (m 4H), 2.5-2.75
(m 8H) 2.91 (t et hoxy) - phenyl ] - pi perazin- 2H), 3.17 (m 4H), 3.82 (s
2H), 471071 y| mET Ny ?J-cafﬁbmﬂrile ZH, 436 (S, ZH), 6.4-5.
I’I’O| 2= i s—iH 7=y YT
g}lcar bé(;zﬂ mvjep e } 7- )ZCB? t ngIg"rl—u X
1.02 (s, oH, 1.82 [ ‘F“g ?t‘@‘iiﬁ&'ol o _1_-¥%£
2.95 (t, 2H, f et B-Ipi peri '7rf~m’§. -
4,01 (t, ~N 1-ylneth 2- 4. 38 (EH)otg> (57
pyrrollo[ 2, B-d] pyri mi ﬂlméﬂl}’]fpw}’brﬁHﬂH) 6p8ds, 1), 743,
2-carfonitfile 6-89 (uyrplql2,3>dlpyrimidigd-- MEBATP- 6- CD3CD, 300 MHz:
Hydr o¢hl orijde {4-[ 4{X-@ahguitrdgy- et hoxy)}t 0.99 (s, 9H), 3.30 (m 4H), 3.38
(m | [@henyl ] 0§ per azd-pd2-(2H) , 3. 79 ( MCIXED), 300.MHAz( i1 24;)10H)42.3B
yl met byl }- TH ol o ﬁm%thﬁ&muﬁh&hm@)ﬁ?» (( $H)22ﬂ)33 (mh, PH), 2180 @RH)A]
37/“(21 di B‘_G- 2-c T’bon't pﬂeﬁéﬁ -?I’l'?)o ) @8 41 1B.82 W 12H) 4190 (1, 90
-(2,2-Di ny -pro .
{4-[3{(2-hy droxyPet h ?h S ) 18?3{),43%%5@@71@&& (s, 35?;528 70
phenyl}] - pi per azi n-1 - I}%g .cgnOS HTT]h 3
élrretryl}- PG  m 4H), 714(t "1H),
r I &5 = , " 1 v
7]-%,26-@7 - %:Riﬁ 559~ JGDCly, 9D (s, 9
{4-[2](2- hy ARyl piperaging . 6FNZaHm %@-73 @4,
phenyl|] - pi per azi &%, 2H) [2.9 G.2H) AM081an, 44,3763,
yl met Ryl }- TH pyrr ol ocﬁnﬁthyq-@somlHﬂHﬁ. 68[2H)s4.03 &) 2Hp, 037 (3, 2H), 649 (s,
d] pyri|m di pe- 2- car bompyrralo[@,Hépyrifidifie-( (1$1), 6.8 (mMH), 8B9X(s6119R MH":
7- (2, 2- Di ngt hyl - pr opy2-rarboniGEL3, 300 M3p4. 1.00 (s, 9H), 1.44
6-78 /‘)N’\'OO/ 6-{4-[3-(2-Diethylamino- |CDCl, 300 MHz: 1.02 (s, 9H), 1.10
ethoxy)-phenyl]-piperazin- |(t, 6H), 2.60 (m, 4H), 2.68 (q, 4H),
1-ylmethyl}-7-(2,2- 2.91 (t, 2H), 3.18 (m, 4H), 3.83 (s,
dimethyl-propyl)-7H- 2H), 4.05 (t, 2H), 4.24 (s, 2H), 6.35-
pyrrolo[2,3-d]pyrimidine- |6.55 (m, 3H), 6.61 (s, 1H), 7.15 (t,
2-carbonitrile 1H), 8.89 (s, 1H). MH": 504
6-79 Q\ 6-{4-[2-(2-Diethylamino- (CDCl;, 300 MHz: 1.02 (s, 9H), 1.08
ethoxy)-phenyl]-piperazin- |(t, 6H), 2.5-2.8 (m, 8H), 2.93 (t, 2H),
J’ ° 1-ylmethyl}-7-(2,2- 3.09 (m, 4H), 3.84 (s, 2H), 4.09 (m,
/;N dimethyl-propyl)-7H- 2H), 4.24 (s, 2H), 6.60 (s, 1H), 6.8-
pyrrolo[2,3-d]pyrimidine- |7.05 (m, 4H), 8.88 (s, 1H). MH": 504
2-carbonitrile
6-80 S 7-(2,2-Dimethyl-propyl)-6-|CDCls, 300 MHz: 1.01 (s, 9H), 2.43
— 0 7]4-{4-[2-(4-methyl- (s, 3H), 2.5-3.0 (m, 16H), 3.08 (m,
‘N_,Nf piperazin-1-yl)-ethoxy]-  |2H), 3.84 (s, 2H), 4.06 (t, 2H), 4.36 (s,
phenyl }-piperazin-1- 2H), 6.60 (s, 1H), 6.84 (m, 4H), 8.89
ylmethyl)-7H-pyrrolo[2,3- |(s, 1H). MH": 531.
d]pyrimidine-2-carbonitrile
6-81 ©/ 7-(2,2-Dimethyl-propyl)-6-|CDCls, 300 MHz: 1.02 ((s, 9H); 2.33
Y (4-{3-[2-(4-methyl- ((s, 3H), 2.3-2.8 ((m, 12H), 2.60 ((t,
(\NI piperazin-1-yl)-ethoxy]-  |2H), 3.18 ((m, 4H), 3.83 ((s, 2H), 4.08
N phenyl}-piperazin-1- ((t, 2H), 4.36 ((s, 2H), 6.4-6.6 ((m,
ylmethyl)-7H-pyrrolo[2,3- |3H), 6.60 ((s, 1H), (7.14(t, 1H), 8.89
d]pyrimidine-2-carbonitrile|((s, 1H). MH": : 531
6-82 | >N 7-(2,2-Dimethyl-propyl)-6-|CDCls, 300 MHz: 1.01 (s, 9H), 2.34
'\le (4-{2-[2-(4-methyl- (s, 3H), 2.4-2.9 (m, 12H), 2.84 (t, 2H),
o} piperazin-1-yl)-ethoxy]-  |3.08 (m, 4H), 3.83 (s, 2H), 4.10 (t,
©/ phenyl}-piperazin-1-  [2H), 4.35 (s, 2H), 6.87 (s, 1H), 6.8-7.0
ylmethyl)-7H-pyrrolo[2,3- |(m, 4H), 8.89 (s, 1H). MH": 531
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[4-(2-piperidin-1-yl-ethyl)- (m 2H), 1.59 (m 4H), 2.3-2.9 (m
pi perazin-1-ylnmethyl]-7H 16H), 3.76 (s, 2H), 4.34 (s, 211), 6.55
pyrrol o[ 2,3-d] pyrim dine- (s, 1H), 8.87 (s, 1H). MH: 424. 2-carbonitrile
6-93 6-[4-(2- Dlethyl am no- CDC13, 300 MHz: 0.99 (s, 9H), 1.04 J
VM AR L T 2 DU, RS
prOpyﬁ)-_ﬂ‘r e 72 WWNQ@ZG i )101 %Oﬁ{ bl|9|5 6-94 rD
7- (2,2~ Di rfet hyl - L@{}p "cfﬂ?‘é’l' 300 N D,
[ 4- (L et Ryl - pi peri diP Eﬁzml 1-y1 QM& % » 3.95
yl ) - plii per dzi n- 1- yI nejehgayl}-pip ln21'32 (¢ Gﬂll}) 4§6 2H}y6 s, 13)gg
7THpyfrrol q[ 2, 3- (m [gkigthg)-7 R}g*rolqu- .84 $my 411), @@9 (s, HD- : 545,
yri mdi ne-|2- car boni t Ipyein6dif6-2fearbanifrile|8. 87 (s, 1H). MH+: 410. Byl repeating
the plgaeduies d QQ—BbﬁBtEquﬁopg)-éf: Dy, 360 dM: dr@3 (sg9Hntleds al s and
fggﬁlt [ } Qnd tt;h'leN ( BY3-CamREds of ({ray2H), 2.3 3aDe2. @tﬁ.’a'(mfad als
i fied belowin
(400 Mz | No 605 7 xpmﬁmﬁl-%l;?i'opoﬂ? g . 18NmN4 )N 3389(?ié mg; ®E(SH)1, Hzﬂg/g
11 - pet hgxy- phenyl
pi perpzi n- 1yylprret Kyl) Iyl v Lp@fgg’%&ﬁ W%%E%mlﬂfblm 9blés’
pyrro ﬁr') Qr‘l]n\]lrlmgoré}??lrmlrﬁg;l-l ; l)ée[ Pgl 4(5 4||\9 {2 onitrile
: - - 3,
M QN.\%SWO ! 4-{2- 121(4-me I?;l-? gy b?m, 2H)‘,32% 1(s, H) 2%2 ?%m %ﬁ) 2.36
piperazin-1-yl)-propoxy]- |14H), 3.08 (m, 4H), 3.83 (s, 2H), 4.03
phenyl}-piperazin-1- (t, 2H), 4.35 (s, 2H), 6.61 (s, 1H), 6.8-
ylmethyl)-7H-pyrrolo[2,3- |7.0 (m, 4H), 8.89 (s, 1H). MH?: 545
d]pyrimidine-2-carbonitrile
686 | (> 7-(2,2-Dimethyl-propyl)-6-|CDCls, 300 MHz: 1.02 (s, 9H), 1.7-
"k—\o {4-[4-(2-pyrrolidin-1-yl- [1.9 (m, 4H), 2.62 (m, 4H), 2.72 (m,
_©\ ethoxy)-phenyl]-piperazin- |4H), 2.95 (t, 2H), 3.08 (m, 4H), 3.84
1-ylmethyl}-7H- (s, 2H), 4.09 (t, 2H), 4.37 (s, 2H), 6.60
pyrrolo[2,3-d)pyrimidine- |(s, 1H), 6.84 (m, 4H), 8.89 (s, 1H).
2-carbonitrile MH": 502.
6-87 oy ~_O O\ 7-(2,2-Dimethyl-propyl)-6-|CDCl, 300 MHz: 1.01 (s, 9H), 1.82
{4-[3-(2-pyrrolidin-1-yl-  |(m, 4H), 2.5-2.75 (m, 8H), 2.91 (t,
ethoxy)-phenyl]-piperazin- |2H), 3.17 (m, 4H), 3.82 (s, 2H), 4.10
1-ylmethyl}-7H- (t, 2H), 4.36 (s, 2H), 6.4-6.55 (m, 3H),
pyrrolo[2,3-d]pyrimidine- [6.60 (s, 1H), 7.14 (t, 1H), 8.89 (s, 1H),
2-carbonitrile MH*: 502
6-88 Q\ 7-(2,2-Dimethyl-propyl)-6-|CDCls, 300 MHz: 1.02 (s, 9H), 1.82
{4-[2-(2-pyrrolidin-1-yl-  |(m, 4H), 2.4-2.8 (m, 8H), 2.95 (t, 2H),

I ° ethoxy)-phenyl]-piperazin- |3.08 (m, 4H), 3.85 (s, 2H), 4,01 (t,

c,‘l 1-ylmethyl}-7H- 2H), 4.38 (s, 2H), 7.05 (s, 1H), 6.8-
pyrrolo[2,3-d]pyrimidine- |7.05 (m, 4H), 8.89 (s, 1H). MH*: 502
2-carbonitrile

6-89 ?\*"’ 7-(2,2-Dimethyl-propyl)-6-|CD30D, 300 MHz: Hydrochloride
o {4-[4-(2-hydroxy-ethoxy)- [0.99 (s, 9H), 3.30 (m, 4H), 3.38 (m,

) [phenyll-piperazin-1- 4H), 3.79 (m, 2H), 4.07 (m, 2H), 4.48
ylmethyl}-7H-pyrrolo[2,3- |(s, 2H), 4.63 (s, 2H), 7.01 (m, 2H),
d]pyrimidine-2-carbonitrile}{(7.20m, 3H), 9.16 (s, 1H). MH™: 449

6-90 | /@\ 7-(2,2-Dimethyl-propyl)-6-|CDCl;, 300 MHz: 1.01 (sm 9H), 2.61

e {4-[3-(2-hydroxy-ethoxy)- [(m, 4H), 3.18 (m, 4H), 3.70 (m, 2H),

phenyl]-piperazin-1- 3.80 (m, 2H), 4.05 (m, 2H), 4.36 (s,
ylmethyl}-7H-pyrrolo[2,3- |2H), 6.4-6.7 (m, 4H), 7.14 (t, 1H),
d]pyrimidine-2-carbonitrile(8.89 (s, 1H). MH": 449.

6-91 @\/\m 7-(2,2-Dimethyl-propyl)-6-|CDCl;, 300 MHz: 1.01 ((s, SH), 2.80
{4-[2-(2-hydroxy-ethoxy)- |((m, 4H), 3.18 ((m, 4H), 3.69 ((m,
phenyl]-piperazin-1- 2H), 3.99 ((s, 2H), 4.17 ((m 2H), 4.47
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6' N net hoxy-phenyl)- (m 1H), 2.66 (m 4H), 3.20 (m 4H), i)-=N

pi perazin-1-ylnmethyl]-7H 3.76 (m 2H), 3.79 (s, 3H). 4.27 (d, ON N N
pyrrol o 2, 3- d]pyrirn'di ne- 2H), 8.4-8.6 (m 4H), 7.18 (m 1H),
2-carbonitrile 8.90 (s, 1H). MH: 405 84 6-97 ~- 6-[4-(4-Ethoxy-phenyl)-

CDC13,—30q Wz 0-9 %me’etﬂm- o[23- ’(‘%wﬂbrsé%(l(%[frfl?h?biﬂ?lﬂsm, 3H), 2.36

(m 1IH, 4./68 (rrp1 4 lpyki 1hé9. Y0t l’eL@ﬁ%@lc{Eszl 3.77 (s,
2H) , 0.9"7_ O—n p‘y'l"l7t ey €D 9. 84

car bdi% i I@m aH7'g: g%mie met hoxy-
coa 4, 30Q W4z 0. 9A4-{app 2.71 ((m
4H), 3.01] 11 5H), )|Piperssine 4H). 3.78
((s, | pyrrlol of 2, 3- d] |pyirelel . 7 np
2-carlboni tlrile 2H), |8-ceebopitele 1H) 6 86 ((m 1H) 888((3 1|-n MH+: © 435
6- 99 [6:07-[[3~( 2Dl e [6yHa(@DicthyloDiBa 30Dz 300 MHEz: (699 GH9D, 1,01 | et hox hen

1i erazin- (t, 6H),|cthyB6pigerazid-t), 2. 6@, &I H4-2.7(yl heih 376 3-2Hpput yi -

8H), [2.93j(t, 2H), 3. ﬂ;ﬁetﬁm-74tﬂ2rdlﬁleﬁ@1- 4.83 193, 12D)) @52 (s31H),8.8@2¢) , 4. 08 (t,

2H), 14.25 |(d, 2H), L7H-gim6io2,36. 418).38Ht:mM123H), 6.57 (s, 1H), 7.14

carbonitrijle (t, 1H) ﬁ ﬁlé_,zélaﬁgonlM]‘é': 6-100 J 7-1sobutyl -6-(4-{4-[2-(4-

CDC1 350—MHz—06- 93 T s 2l 37 m

Ty 5-97k (s 3H), Eﬁ hylfq{% Eﬂ% ) ﬂ?o}ﬁé’gd% 9H ’21)1%-0 (m((4H),

3.78 |(s, pigbvazin- 1@){1( 'pej Weﬂ'efg é?m % SogH . 6.58
rrofl o[ 2,13-d rim E

IC2)}/car boLi tplri I Lp?\//l—|l+: gﬁpmoﬂ@? 3NON-- 0.

it g )

(A 3-[ 2- (4-
CDC13|__ 300 Miz: 0.91 ddwrmiime-chwbomtrﬂNﬁééf(ml| )n % ! H(/i‘,}lio-')_ 4 Em
4H), 2.4-2.8 (m 12H), 2.82

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 6-9 are obtained as identified below in Table 6-9

RX
&
\—(/N\/(;)N\CN
S/ 6-9

Expl Rx 1H NMR (400 MHz, §)
No
695 |1 7T-Isobutyl-6-[4-(4- CDCl, 300 MHz: 0.92 (d, 6H), 2.36
TL =__, |methoxy-phenyD- (m, 1H), 2.77 (m, 4H), 3.09 (m, 4H),
D DY piperazin-1-ylmethyl]-7H- |3.77 (m, SH), 4.26 (d, 2H), 6.58 (s,
) pyrrolo[2,3-dJpyrimidine- |1H), 6.86 (m, 4H), 8.89 (s, 1H).
\e 2-carbonitrile MH': 405.
696 | o 7-Isobutyl-6-[4-(3- CDCls, 300 MHz: 0.92 (d, 6H), 2.36
@\ o methoxy-phenyl)- (m, 1H), 2.66 (m, 4H), 3.20 (m, 4H),
™ ﬂ »—=n |piperazin-1-ylmethyl]-7H- [3.76 (m, 2H), 3.79 (s, 3H). 4.27 (d,
N ’ W pyrrolo[2,3-d]pyrimidine- |2H), 8.4-8.6 (m, 4H), 7.18 (m, 1H),
j) 2-carbonitrile 8.90 (s, 1H). MH*: 405
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r ANN et hoxy] - phenyl}- (t, 2H), 3.17 (m 4H), 3,75 (s, 2H), r
pi perazin-1-ylnmethyl)-7H 4.08 (m 2H), 4.25 (d, 2H), 6.35-
pyrrol o[ 2,3-d]pyrimdine- 6.55 (m 3H), 6.56 (s, 1H), 7.15 (t,
2-carbonitrile 1H), 8.89 (s, 1H). MH: 517 6- 102 N)

7- | sSOETeYT TR AT Z-T 2- (4~ nyh>< |CBCIOB00 Mz 9.92NVd) 61), 1138
1
i

nmet hylf - p1 pgr az yl)- (s,
et hoxy] - phenyl } - /308 (e ’l_g’ %3% AH), 2-H) émgl;&\fl)
pi per azi n- [L- yl net hy| hk\\g : 9,
pyrrollo[ 2, B-d] pyri mydi ne- 6.

]RIﬁé)SSS G,

Zl 2
2
6 & D, 6.84

2-car honit I

6H), |@Phoky

N1 1-yl met hyl ¥ era%;nﬂg &} ) ( 2 (

7H pynrol o] 2, 3- /2 O ( ( fyimethyl)- 748@6(1{7 26m, 4Hy) B8 ((mﬂi)nésé((sﬁ 59
((s, 1H), $.8-7.0 (( . Bysslo[\3-djpyiomidine IéHI(4s?,8 ((¢)2H)N6B9-6495 (1By

repeatli ng the proceduyes desréddmaiteileove usi ng |2Hpodys (atl1él)s4.86 (mdH),
mat erifal s and conditions thel follow ng conpoungssaqfs, Ky wilHa :8330 are

obt ai ngdgas L deniiTied bel oW - §CH . 1
6- 10 66%4 J‘ﬁf-‘z{ Ay Met hoxy-gL &y lee H?mfz ) D&Cﬂgz%m MHi\|OI9Z\(c{a)éf(§\ln£6r712
pi per azi n- 1-yl met hyFf-y~ M |12 Mnettry] o7 tyt) 2145“?5 18 (m, 4H), 3.76
(3-metthyl - butyl) - 7H \3777 n Morp. lé]IQ ) 2H) gﬂ 4.25 (d, 2H),
pyrrolio[ 2, 8-d] pyri m di ne- 1H) 1’3 (m 4H) 53
o-carHlonitlile M4+ 419 d’]pyrlmldme- - 64 6. H), 657 (s,+1H),7 14
carbonitrile (t, 1H), 8 89 (s, 1H). MH™:
6-100 IOQ 7-Isobutyl-6-(4-{4-[2-(4- |CDCls, 300 MHz: 0.93 ((d, 6H),
/,{,’J" '@WN methyl-piperazin-1-yl)- 2.37 ((m, 1H), 2.49 ((bs, 3H), 2.6-
N, |ethoxy]l-phenyl}- 2.9 ((m, 14H), 3.09 (m, 4H), 3.78 (s,
7)' N piperazin-1-ylmethyl)-7H- |2H), 4.08 (m, 2H), 4.27 (s, 2H), 6.58
pyrrolo[2,3-d]pyrimidine- |(s, 1H), 6.86 (m, 4H), 8.90 (s, 1H).
2-carbonitrile MH": 517
6-101 \'Ow\ Q 7-Isobutyl-6-(4-{3-[2-(4- |CDCls, 300 MHz: 0.91 (d, 6H), 2.2-
© N() NN methyl-piperazin-1-yl)- 2.4 (m, 4H), 2.4-2.8 (m, 12H), 2.82
7) Y sy |ethoxy]l-phenyl}- (t, 2H), 3.17 (m, 4H), 3,75 (s, 2H),
piperazin-1-ylmethyl)-7H- |4.08 (m, 2H), 4.25 (d, 2H), 6.35-
pyrrolof2,3-d]pyrimidine- {6.55 (m, 3H), 6.56 (s, 1H), 7.15 (t,
2-carbonitrile 1H), 8.89 (s, 1H). MH": 517
6-102 C[O\/\N/\ 7-Isobutyl-6-(4-{2-[2-(4- |CDCls, 300 MHz: 0.92 (d, 6H), 2.33
N LN methyl-piperazin-1-yl)- (s, 3H), 2.35-2.8 (m, 13H), 2.83 (t,
LUN /SN ethoxy]-phenyl}- 2H), 3.08 (m, 4H), 3,76 (s, 2H), 4.11
N ' N/J\\ piperazin-1-ylmethyl)-7H- |(m, 2H), 4.26 (d, 2H), 6.58 (s, 1H),
7/’ SN |pyrrolo[2,3-d]pyrimidine- {6.8-7.0 (m, 4H), 8.88 (s, 1H). MH":
2-carbonitrile 517
6-103 Q" 6-{4-[4-(2-Hydroxy- CDCls, 300 MHz: 0.92 ((d, 6H),
S ethoxy)-phenyl]-piperazin- |2.34 ((m, 1H), 2.72 ((bs, 4H), 3.13
CL 1-ylmethyl}-7-isobutyl-  {((bs, 4H), 3.79 ((s, 2H), 3.92 ((m,
NN ., [7H-pyrolo[2,3- 2H), 4.03 ((m, 2H), 4.25 ((d, 2H),
4 lN,N)\\ d]pyrimidine-2- 6.59 ((s, 1H), 6.8-7.0 ((m, 4H), 8.88
g/ SN |carbonitrile ((s, 1H), MH": 435

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 6-10 are obtained as identified below in Table 6-10
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6- 105 6-[4-(3- Met hoxy- phenyl) -
pi perazi n-1-yl net hyl ]-7-
-butyl)-7H 3.16 (m 4H),
2H)

( 3- net hyl

pyrr ol

o[ 2, 3-d] pyri m di ne-

2-carbonitrile 6.72 (s,
C 6-[4-(2, 4- D et hoxy-

phenyl

) - pi perazin-| - (m 1

yl met hyl ] -7-(3-net hyl -
butyl)-7H pyrrol of 2, 3- 3H)

6.82 (d, 111),
procedures descri bed above us
conditions the
identified belowin Table 6-11 Rx

8.87 (s, 1H).

1.65-1.85 (m 3H),

13, 300 MHz:

CD3CD, 300 MHz:

3.74 (s,
4.46 (m 2H),
7.11 (t, 1H),

6.

.73 (m 2H),
4H) ,

Na1
ca bo
[ ng a

trile

8.95 (s,
1.02 (d, 6H)
2.68 (m 4H),
3.74 (m 5H),
N 6.4-6.6 (m 3H),

1.04 (d, 6H), 6"

2.67 (m 4H),
3H),

3.85 (s,
4-6,6 (m 3H),
1H) . NH+:
1.57
3.82 (s,

449. By repeating the

bR starting materials and
fol |l owi ng conmpounds of fornula 6-11 are obtained as
N ~N N N6-40CN 6-11 6-11 86 6-107

419. 6-106 O

dlpyri m di ne- 2-

(s,

80

7- Cycl ohexyl -6-[4-(4- CDC13, 300 : 1.3-2.0 (m 8H), nethoxy-phenyl)-
2.66 (m 6H), 3.08 (m 4H), 3.74 (s, ONL N piperazin-1-ylnethyl]-7H 2H),
3.76 (s, 3H), 4.47 (m 1H), 6.51 "N N1 NON pyrrol o[ 2, 3-d] pyri m di ne-
1H), &-87.0 (rn 4H), 8.86 (s, 2- carbonitrile 1H) . MH : 431 101 6-108
7- Cyclohexyl -6-[4-(3- CDC13, 300 MHz: 2.2.0 gm QI_I\ rethoxy—phenyt)
2.65 (Gmi0blg, 3.19 (m 4H), [6-Fd4 l‘éethRNbPIH‘éWQzu ff’ 111 G (d, 6xly, 1. 72
(s, 3H), 4 4 m 1H), 6. 4- plperazm—l—ylmethyl]- - (m, 3H), 267( H), 3.10 (m, 4H),
(3-methyl-butyl)-7H- 3.77 (m, 5H), 4.42 (m, 2H), 6.56 (s,
pyrrolo{2,3-d]pyrimidine- |1H), 6.8-6.95 (m, 4H), 8.89 (s, 1H).
2-carbonitrile MH": 419.
6-105 | o~ 6-[4-(3-Methoxy-phenyl)- |CD3;0D, 300 MHz: 1.04 (d, 6H),
@\ piperazin-1-ylmethyl}-7- |1.65-1.85 (m, 3H), 2.67 (m, 4H),
(3-methyl-butyl)-7H- 3.16 (m, 4H), 3.74 (s, 3H), 3.85 (s,
pyrrolo[2,3-d]pyrimidine- |{2H), 4.46 (m, 2H), 6.4-6,6 (m, 3H),
2-carbonitrile 6.72 (s, 1H), 7.11 (t, 1H), 8.95 (s,
1H). MH": 419.
6-106 S o 6-[4-(2,4-Dimethoxy- CDCls, 300 MHz: 1.02 (d, 6H), 1.57
O’\ N phenyl)-piperazin-1- (m, 1H), 1.73 (m, 2H), 2.68 (m, 4H),
ylmethyl]-7-(3-methyl- 3.00 (m, 4H), 3.74 (m, 5H), 3.82 (s,
butyl)-7H-pyrrolo[2,3- 3H), 4.41 (m, 2H), 6.4-6.6 (m, 3H),
d]pyrimidine-2- 6.82 (d, 1H), 8.87 (s, 1H). MH™:
carbonitrile 449.

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 6-11 are obtained as identified below in Table 6-11

6-11
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,Nr "N pyrrolo[2,3-d]pyrimdine- 6.6 (m 4H), 7.16 (t, 1H), 8.87 (s, N
N~N 2-carbonitrile 1H), MwH: 431 6-109 01 O 7-Cycl ohexyl -6-[4-(2,4- CDC13,
300 MHz: 1.3-2.0 (m 8H), . dinmethoxy-phenyl)- 2.65 (m 6H), 2.98 (m 4H),
3.72 (s, Nl N piperazin-1-ylnethyl]-7H 2H), 3.75 (s, 3H), 3.83 (s, 3H),
4. 49 [1g¥ T§ T NN pyrTol o[ Z 7] emefs}mpm- M |G, S00MEE: $3-2.0(m38m), §- 83
(s, |tr|Ie 1H), %@@mlgog(ﬁlleggglj?pﬁ(st he

t di nyl
ggfgggf‘t'r? . Exlg;gl' pe“\ﬁ' ny ﬁﬁﬁ&ﬁﬂi 1 ?fn@(ﬁﬁ?bﬁ[ 2}% SYRYE 3Eh I AP (A 1H), 6.51

AR

7-(2,R-D net hyl - prop mez ?:‘);%o 2’3nlg]rpy8|mr11dlfle' %M)S g (m 4H)dl 08[62(8’3 dljuyr
I m di he-2-| carboni t e ~ Br§ NNK2CI é N N To a .
solutjon of 100 nu .32 mDI es ) of
6- br o[6etB& hyh= 7- ( 2, 2- di met hy|T-Gyelopgxyl-67i4-(3-  |CDCls, 300 MHz: 1.3-2.0 (m, SH),
pyrrol| o[ 2, B=H] pyri m di ne- 2- daethory-phetyd)-and 15(R.65(nf, 63)98. 1w, 4H),)3.75 (s,
pi per| di n-¢ (n 5m of pipbrazinSB yhmpethylP-7H4 | 2HIDB.80 (s, BH)K2ED 8mj sHpdded at
ambi ent tepper %%N e.r4 geroms-ﬂn@ﬁrﬁl@me_l 5.6 (a413), 71164t 1EDE8.8DKs,

m xtufe is|quenc W\HZC 2ndhohiglen xture i $ippxMIcued with AcOEt. The
conbi hed ektracts ar&_wasH&d with brine, dried|over MySO4 and concentrated

under | reduged pres e. Thg residue is purifi@d by silica gel colum
chr onatogqr :\nh\/ to m v.e-96 | of di-sired—7

.

2, 2- (MR Ry 2 propyl ) - 6- ( 4- QESIGIPERIH-241 miSh(Ty 200 MEF 1 33,0 (m, 8,
EZ, 3-d] pyr “tSIEn)ngZ/ zzar b(()nl tcfllmeéhzé]‘i%rphméyl% ?elm g A AGdmyAH). THHEs,
S);1.P3 (s % 4 iperazingl - ylmeth}qi/ﬂgl h3j’§|)(s 3 ), 3.83 (s, 3H), 4.49

4.37(%,2H | 7. 26( A (|pyrrdlef2, Rd]pyrimidibe( N 6. B Hade, 3H)) 6.8 (s,
repeating {he pr ocezﬁées ddsjercatbediteleove usi ng | HibpBSAI(s,atED. M}hrﬂﬁhg '
materjal s and condi ns th foll ow ng conpoumpds of fornmula 7-1 are
obt ai red—as—TdemtTiedbetow T Tabre 7- 1.

Example 7 describes the preparation of 6-piperidinylmethyl-7H-pyrrolo{2,3-d]pyrimidine-2-

carbonitrile

Example 7-1.

2.2-Dimethyl- iperidi yrrolo[2,3-d]pyrimidine-2-

carbonitrile

A ge N o . (
' >§ KGO, DME N/,/L:J:}_/
X
To a solution of 100 mg ( 0.32 mmoles ) of 6-bromomethyl-7-(2,2-dimethyl-propyl)-7H-
pyrrolo[2,3-d]pyrimidine-2-carbonitrile and 150 mg ( 0.96 mmoles ) of piperidin-4-one in 5 ml of
DMF , 88 mg ( 0.64 mmoles ) of K2COs is added at ambient temperature. After being stirred for 18
hours, the reaction mixture is quenched with H,O and the mixture is extracted with AcOEt. The
combined extracts are washed with brine, dried over MgSO4 and concentrated under reduced

pressure. The residue is purified by silica gel column chromatography to give 96 mg of disired 7-
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R« " N NN-CN I\r 7-1 Table 7-1. Expl. Yield Rf (solvent) 1H NWVR (400
MHz, No. Rx (% 89.7 0.85 CDC13: 1.01 (s,9H),2.76( (n-Hexane:ether=|:5).
2H), 2.90 (t, 2H), 3.65 ( 7-2 CON s, 2H), 3.96(s, 2H), 4. 36(
H),6.64(s, 1H),6.97- 6.99 (m 1H),7.11-7.17 ( m ,3H), 8.91 (s, 1H) 60
- 0-D1 ~ @3 llﬁgh
QWQQlﬂﬁthyggb%y?% gﬁbﬂ -p (p éridin!y- F&lﬁéﬁ& 87}21 p}‘g(@lnf[ J{)]pj‘r 36%2%?66%"%0
1- ip 98 gisldH) |, 3. 79(s 2H) 432 (s, 2H), 6. 78(s, 1H) 9 07(s, 1H) 88 ci
51 0. 3p CDC13 : 1.02 (s 9H) 1.73 ( 7-4 (n-Hexane: AcOEt =1:1) brd, 2H),
2.08 (rH NMRY 400 16 DE)s, D) 7206 o, 9H 215.47 (8446 )22)784( 374H) , 3.P0X 842H6.,61

(s 13732k, 756§, 38 % atls, fuyOls: 1H- N

Rf:= 0.26 ( AcOEt:n-Hexane=1:1)

t,
52
0.20
1.58
2.7

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 7-1 are obtained as identified below in Table 7-1.

Rx N\
/71 N
N N/)\CN
$< s
Table 7-1.
Expl. Yield Rf (solvent) 11 NMR ( 400 MHz . §
No. |Rx (%) ( z,9)

89.7 0.85 CDCL:1.01(s,9H),2.76 (
7-2 ©\/):\ (n-Hexane:ether=1:5). |[t,2H),2.90(t,2H), 3.65(
s,2H),3.96(s,2H), 4.36¢(
s,2H), 6.64(s,1H), 6.97-
699 (m,1H),7.11-7.17(m
,3H), 891 (s, 1H)

60 0.20 DMSO0-d6,:0.96 (s ,9H ),
7-3 Q (CH,Cl : MeOH=9:1) | 1.32-1.47(m,2H), 1.58-
1.71(m,4H), 1.73-1.85 (m
,2H),1.88-215(m,3H),
N\ 2.36-2.51 (m,4H), 2.71-

2.81(m,2H),3.79 (s, 2H)
,4.32(s,2H), 678 (s, 1H)
,9.07 (s, 1H)
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01 29 0.47 CDC13:1.02(s,9H),2.52( 7-5 (n-Hexane: Ether=1:1). br, 2H), 2.73
(t, 24, 3.16- r,," 3.18(m2H), 3.91(s,2H) 4.36(s, 2H),6.03-6.05 (m
1H),6.63(s, 1H),7.27 7.32 (m 4H), 8.90(s, 1H ),9.07(s, 1H 7-6. 7-(2
2- D|rrethyl propyl) 6-(4-h dy roxy mno-piperidin-1-ylnmeth |)-7H
pyrlrmurz 3= E%rlzradal ne z- Ca ponrtrihgolo a so QD‘GH" pbz@.@Ogﬁg (W eNE
mol € i met PEhiddi

hylz_87 d] pyr ﬁ??ex@he(ﬁcﬁﬁ 100 PEbiad iy ¥ 208 m 2

yl met . car onlt %pdz )O 7%
5ml of CH2Cl2 , 52 ng ( r(xyl

mol gs ) of g
am ng i s adde tenpgrature. After Dbe (ﬁ 80rs,
' juench¢d with H20 and ex (%Ng he
hed with brine, dried of ?ﬁ’rclted

t he rleaction
conbi|jned extr

The ré¢sidue is purified S|I|ca gel col um
0O ng ¢f desired 7-

2

under| reduced
(2, 2-idi net hyl 4- hydroxyi m no- pi peridi h- 1- yI nmet hyl ) - 7H pyrroljo
[ 2, 3-|d]joyrim cal flein9 o-yetd

1),%9.35&; oH) . 9486t op) | CDE
2.64(f , 2P, 3 . 2147-Hexa @f(Et,hemli)'l,)B.a 121 g
(AcORt) 7-7. 3.18(m, 2 ),3.91(s,2H)
rimdine-2- clarbonitrile|NNm ¢ 1) H2 Hz MSOH | NIBHZGI63 ( )1 HNABHAT- MOH
7.32(m,4H),890(s,1H)

chr onat ogr aph
ken!tlr a 1.n 09 04 v~ d
):1.01 (s, 9H)
6- (4-|Am no- pilperi di n-1 - yhnet hyp- 7- ( 2, 2- di net hyl - )Féé?l()&?ﬁ)pﬁ@%ﬁ@ﬁﬁﬁ& dl pv
),9.07(s, 1H)

7-6.

7-(2,2-Dimethyl-

carbonitrile

To a solution of 100 mg ( 0.30 mmoles ) of 7-(2,2-dimethyl-propyl)-6-(4-oxo-piperidin-1-
ylmethyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile and 0.047 ml ( 0.75 mmoles ) of pyridine in
5ml of CH,ClL, , 52 mg ( 0.75 mmoles ) of hydroxyl amine is added at ambient temperature. After
being stirred for 24 hours, the reaction mixture is quenched with H,O and extracted with CH2Cl.
The combined extracts are washed with brine, dried over MgS0O4 and concentrated under reduced
pressure. The residue is purified by silica gel column chromatography to give 100 mg of desired 7-
(2,2-dimethyl-propyl)-6-(4-hydroxyimino-piperidin-1-ylmethyl)-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile in 98 % yield.

1HNMR(400MHZ,CDC13 ,0):1.01 (s,9H),1.55(s,1H),235(t,2H),2.56(t,2H),
2.58 (t,2H), 2.64(t,2H),3.81(s,2H),4.36(s,2H),6.59(s,1H),890(s, 1H)

Rf= 0.47 (AcOEt)

7-7.
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N " NNN NN To the mixture of 100 ng ( 0.30 nmol es) of

7- (2, 2-Di met hyl - propyl ) - 6- (4- oxo- pi peridin-| -

yl nethyl) 7H pyrrol o[ 2, 3-d] pyri m di ne-2-carbonitrile, 40 ng ( 0.60 mol es )

of [1,2 4]tr|azol 4- yl am ne and 0.16 mM (1.1 mmles) of triethylamne in 5
) * : ) ) Dtd 3 dpiveiniidine-2-

t enpeTa g tne mxture 1 s stirred “Bhour s at anbj ent t enper at ur e.

The rem‘bbnnggn xture is filtered to renove MgSO4 and concentrat ed under

reduced pressure to give crude imne. To a solution of crude imne in 5 n

of MeOH, 13 ng ( 0.33 mmoles ) of NaBH4 is added at - 10 - - 20 C, and the

reaction mxture is stirred at O@OI’ 1 h. After addition of 5 m of

acetone , the mxture is con&et)t ed , diluted ywith H20 and then
extracted with CH2Q 2. ThegConiMed extrats washed with brine, dried
over MgSO4 and concentr at nd@smreduw re. The residue is
purified by silica W m c%h%mato/aﬁ) 0 give 85 ng of desired

6- (4- am no- pi peri,gaﬁ | met h W hyl - propyl ) - 7H pyrrol o[ 2, 3-d] p
yri m di ne-2- carboni tr)(?e i P %B el d. IFNVR(400MHz, CDC13, S): 1. 00(s, 9H),
1.51-1.62(m4H), 1.87-1.91 (m2H) 2.21 ( brt,2H),2.70-2.71

(m2H), 3.76(s,3H), 4. 35(s, 2H), 6.55(s, 1H),8.88(s, 1H Rf 0.16 (AcOkEt

n- Hex -0X0-pi er1d1n-1-

) or S5 o} o 0B mel ERFREIURD 7. (4 BirbeYIRER G oo pipenidln
7H py §inadthyl)- ZHapﬁfqoq[rzl,ammynnmﬁnm >&rdathonitrilel, 40 8 (10, 60HDNDIaY-) c@[NZH]tr@zwadsozL

goe?%c&x@e%nﬁo@’%n@?f"zl BRSSO L P oAy S gl ps Hmd ) 89 €

yl met Ffr{;gs)g et la%?en@te‘iﬂp@bh’tﬁr&rm tR6 nAx(GP 0 @Miréd for @7. sﬁsuﬂs"gt fmBieh8 nmol es)
of 3- dzol -1-yl- propylamne and 0.15 m (1.1 mol es ) of trlet@%amne

| n 5 timpkat@e2Thereactien mixtyre s fikiered ésre)noveﬂ\’lgﬁé%@@d@n%tfé@ pder g

tenperature. The m
The r 8XEHITBH #HVS £ d)é ! %n%f ‘Irﬁt Zsﬂu{l{)ﬁ:gf cg{drejelﬁn%%gﬁéglgg and cg%?:ng ; rat Hgﬁddélsger
r EdUC§€f NaBH; is added at - 10- - 20 %C, and the reaction mixture is stirred at 0°C for 1 h. After

addition of 5 ml of acetone , the mixture is concentrated , diluted with H,O, and then extracted with
CH,Cl,. The combined extrats are washed with brine, dried over MgSO4and concentrated under
reduced pressure. The residue is purified by silica gel column chromatography to give 85 mg of
desired 6-(4-amino-piperidin-1-ylmethy1)-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile in 85 % yield.

g NMR( 400 MHz , CDCk , §):1.00 (s ,9H), 1.51-1.62 (m, 4H), 1.87-1.91 (m, 2H), 2.21(
brt,2H),2.70-2.71 (m,2H),3.76 (s ,3H) ,4.35(s,2H),6.55(s, 1H), 8.88 (s, 1H)

Rf = 0.16 ( AcOEt : n-Hexane = 4:1)

7-8.

Preparation of 7-(2.2 1-ylmethyl]-

-Dimethyl-

7H-pyrrolo[2.3-dlpyrimidine-2-carbonitrile
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pressure to give crude imne. To a solution of crude imne in 5 nm of MOH,
13 ng ( 0.33 mobles ) of NaBH4 is added at - 10- - 20 C, and the reaction
m xture is stirred at OC for 4.5 hours. After addition of 5 m of acetone,
the m xture is concentrated, diluted with H20 and then extracted with
CH2C12. The conbi ned extrats are washed with brine, dried over MpSO4 and
concentrated under reduceg pressure. The residue is purified by silica gel
col um chr omat ogr aphy to gi ve,ég\ of desired

7- (2, 2-di met hyl - propyl ) - 6- [ #( idazol - 1-yl - propyl,am no) - pi peridin-1-yl me

thyl]-7H pyrrol o[ 2, d]pyrlrrh one No_carbonitrile i 3 %yield. By
repeating the procgdulyes descg,,ﬂ2 4d above using ap ryprigje starting

materi al s ang=seqdit+ons the—eflowsng co foRghla 7.2 are

obt ai ned as_iqeniified belowin Table 7-2 A . 7-2 N NN Table 7-2
Expl. No. B YieYd Rf (sol vaNegHANeoRNR (4@(%6 8) 91 N 73 0.09 MeOH d4;
1.01 (s, 9H), 9~ (WO 1,35-1.39 (m 1.84 7 1.87(m 2H), 1. 94(m

2H), 2.12(brt,2H), 2.38-2.48 (m 1H), 2. 56( t .’2H) 2. 84(brd 2H) 3. 83
(s,2H), 4.08(t,2H ), 4. 40(s 2H), 6. 74(s, 1H), 6.95(s
1H) , 7 Toahsmixtufe of 180 sy 60.30 Hymdles Dofdr(m@ethylanrmlb%é oeﬁomlpezﬂm-? 10 Y

(AcCH lnl\l/gtlg_'ﬁ_ %H— })m)lo[‘Z 30 dﬁ)ynrméine- caizd&utrﬂe 80 ?r%((s() Qﬂmno]lesz)gof% fififazol-1 1-yl-
propylamine and 0.15 ml ( 1.1 mmoles ) of triethylamine in 5 ml of CHxCl , 58 mg (1.1 mmoles )
of MgS0, is added at ambient temperature. The mixture is stirred for 15.5hours at ambient
temperature. The reaction mixture is filterlated to remove MgSO4and concentrated under reduced
pressure to give crude imine. To a solution of crude imine in 5 ml of MeOH, 13 mg ( 0.33 mmoles
) of NaBHj, is added at — 10- - 20 0C, and the reaction mixture is stirred at 0°C for 4.5 hours. After
addition of 5 ml of acetone , the mixture is concentrated , diluted with H,O, and then extracted with
CH,Cl,. The combined extrats are washed with brine, dried over MgSO, and concentrated under
reduced pressure. The residue is purified by silica gel column chromatography to give 95 mg of
desired 7-(2,2-dimethyl-propyl)-6-[4-(3-imidazol- 1-yl-propylamino)-piperidin-1-ylmethyl]-7H-
pyrrolo[2,3-d]pyrimidine-2-carbonitrile in 73 % yield.

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 7.2 are obtained as identified below in Table 7-2.

(tgaﬂ-a
N;I}—/N 7-2
N

Table 7-2

Expl. No. Yield Rf (solvent) 14 NMR (400 MHz , 5)
R (%)
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m 2H) ,
(m2H), 3. 75(s,
Preparation of

1-f 2- Cyano- 7- (2, 2- di net hyl -

1.81-1.93(m

2H), 4. 37(s, 2H) , 6.

2H), 2. 05-2. 17(m 2H),

2. 54-

54( s, 1H), 8.

2.67 (m 1H),

87(s, 1H 7-11.

2.71- 2.83

propyl) 7H pyrrol o[ 2, 3-dl pyri m di n- 6- yhnethyll-

pi perildi ne-4-c I ci d7gphenyl am @eodN O OfRMe®HON 1.0 N ;

Nl N [ ~Ca3/ @eﬁo ol utionfof 1p@deomn( O.323. 31§rq)l395(rﬂ ) 184-

6- br onpnet hyl - 1- t hyl - propyl ) - 7H 187(

pyrrollo[ 2, 3-d] pyri m di ne{2-carbonitrile and 230 y ng of

pi perildi ne-4-cdrboxyllic acid phenylamde in 5 r D. 96

nol es| ) of K2¢03 |s-&dd d at anbi ent terrperatur ?PF %&R xfure is

stirregd for 18}hours at @nbient fenperature. The & s

guenchled with H20 and exfracted Wth AcOEt. The c >21’f1 washed

with brine, drijed over SO4 angl concentrated yn §sura. The

residde is purilfied by sif{lica gel colum 92 chrdri’hi&g?% ,y1H , Gil%€ 130 ny

of disfired 1-[2-cyano-7-(2, 2-di mgt hyl - propyl ) - 7H-spyld bl ‘bp2( 8, 1H),

d] pyri|m di n- 6-yI met hyl ] - pi peri di pe-4-car boxyl i c |&94( phBdyl ami de in P5 %

yield.| By repeating the procedur ¢s descri bed abqve using appropriate

startijng materija and conditg on$ the Jg@il ow ng (gpmgo@rggsogj(ﬁprgm n 7-3

are obtaingd ag iventifig¢d bel ow k&cJEt%@O?I‘:@:lg R OM3-GUbl(fa SZHN N Tabl e

7-3. Xpl. Yield (solvent) 1H NVR (400 MHz, )099(8 9H ), 1.29-1.42 (
m,2H),1.81-1.93 (m,
2H),2.05-2.17(m,2H),
2.54-2.67(m, 1H), 2.71-
283(m,2H),3.75(s,
2H),4.37(s,2H),6.54 (
s,1H), 8.87(s,1H)

7-11.

Preparation of 1-[2-Cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidin-6-ylmethyl]-

piperidine-4-carboxylic acid phenylamide

N/\I%_/Br
I -
N/’/\N \

HND—(; _@

—

C

K,CO, /DMF

X

To a solution of 100 mg ( 0.32 mmoles ) of 6-bromomethyl-7-(2,2-dimethyl-propyl)-7H-
pyrrolo[2,3-d]pyrimidine-2-carbonitrile and 230 mg ( 0.96 mmoles ) of piperidine-4-carboxylic acid
phenylamide in 5 ml of DMF, 130 mg ( 0.96 mmoles ) of K2COj is added at ambient temperature.
The reaction mixture is stirred for 18 hours at ambient temperature. The reaction mixture is
quenched with H,O and extracted with AcOEt.The combined extracts are washed with brine, dried

over MgSO, and concentrated under reduced pressure. The residue is purified by silica gel column
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No. R (% 95 0.19 CDC13 ;

(AcCEt : Hexane=1:1) 4H) ,

1H) ,2.85-2.96(m 211),3.78
7.12(m211),7.31 (t,2H),7.50

1.01 (s, 9H), 1.82-1.97 (m, 7-11

2.05-2.19 (( m 2H) , 2.20-2.31 (m
(s,2H),4.36(s,211),6.56(s, 1H -NH

(d,2H),8.89(s,111) H 8 0.21 Acetone-d6 ;

0. 91 v \ _
( élﬁomaﬁn'g}%ﬂély to I\g%e 30/ ﬁlg ofh?sn%d 12[(2;“%% 7l'dQ)23dlﬁ1cfh 1prdp g@)ﬁ}@?)ymlol;z 81-1.93

3. 8o<d]pxri)mdmmmes@usmmdxmr@@oxm < phy agaide i3
(s, 1H 28 0.37 MeOHd4 ;1
(AcCEt: Hexane=4:1) m 2H) ,

211) 33(m 1H),
%73!1 eid(s, 111), 8.88
02(s,9H),172186 NF~ 7-13 YN

1.89-1.98 (m 2H), 2.18- (N 2.38 (m 2H),

2.91-8y Qﬁ;éaﬂh%ﬂﬁ?roce@ur@@d&cﬂ&{dﬁbo%ﬂlsﬁg Qpfropity statting materials and conditions the

4.43(s; 1

00013folloaoresccgpgoundasqﬂf9rm@1a(7n% ?tefbtmnqdwée&@)"“?{)e‘% P&IPWEF‘%‘%P?%%) (m 2H),
2.37(s, 3H),2.42-2.42(m  4H),
(m2H), 3. 45-3.52(m 2H),
03
(ACOEL: MeOHEQ: 1) , 2H),

(brt ,2H),
1H), 8. 88(s

6. 77(s 93 0. 26

2. 09
2.45-2.53 (m 1H),2.82-2.91 N
3.58-3.67 (m @H),3.76(s,2H 4.36(s, 2H), 6. 54(s,
1H) 92 0.38 CDCL3i 1. 1)¢R, 9H),1.66-1.74 (m 7-15

1.83-1.89 (i, V2H), 1.91-1.98

/\N\f]\/}_JN 7 3

Table 7-3.

[Expl.
No.

R (%)

Yield Rf (solvent)

11 NMR (400 MHz, § )

7-11

95 0.19
(AcOEt:Hexane=1:1)

CDCl3; 1.01 (s, 9H), 1.82-1.97 (m,
4H),2.05-2.19 (m,2H), 2.20-2.31
(m,1H),2.852.96 (m,2H),3.78
(s,2H),4.36(s,2H), 6.56 (s ,1H)
,712(m,2H),7.31(t,2H),7.50
(d,2H),8.89(s,1H)

7-12

8 0.21 Acetone-ds ;0.91 (s, 9H), 1.62-1.73

(AcOEt:Hexane=4:1) | (m, 2H), 1.81-1.93 (m, 2H ), 2.05-

N___N 2.15(m,2H),2.78-2.89 (m, 2H),
Y 3.21-3.33 (m, 1H), 3.80(s,2H),
4.33 (s,2H), 6.67 (s, 1H), 6.91 (

brs, 1H),7.32 (s, 1H), 8.88 (s, 1H

)

7-13

f%mﬁ 28 0.37 MeOH-d; ;1.02 (s,9H), 1.72-1.86 (
(AcOEt:Hexane=4:1) | m,2H ), 1.89-1.98 (m, 2H), 2.18-

N 238(m,2H), 2.91-298 (m,2H),
[] 3.39-347(m, 1H),3.87(s,2H),
| 443 (s,1H),597(d,1H), 6.77 (s
,1H),7.99(d,1H), 895 (s, 1H)

93 0.26 CDCl; ; 1.00 (s, 9H), 1.64-1.72 (m
(MeOH) ,2H), 1.81-1.95 (m, 2H ), 2.09 ( brt
2H), 2.37(s,3H),2.42-2.42 (m,
[ j 4H),2.45-2.53 (m, 1H),2.82-2.91
(m,2H),3.45-3.52 (m, 2H),
3.58-3.67 (m,2H),3.76 (s, 2H),
436 (s,2H),6.54 (s, 1H),8.88(s

z—

—=
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N (m2H),2.02-2.13 (m2H), 2. 29-
(t,4H),3.76(s,2H), 4. 37(s
Preparation of

111),
7- (2, 2-di net hyl - propyl )-6-(1, 1-di oxo-1 *
6- t hi onor phol i n-4-yl met hyl )-7H pyrrol of

| 2.39 (in,
6.54 (s, 1H)

1H), 2.84-2.93 (in,
8.87 (s, 1H)

2H), 3.45

7-16.

2, 3-dl pyrimdine-2-carbonitrile 0

it
Pd (
5-br

(4.3

added

N N

no- 4- (
mmol es
0.84

Ph3 )2

SN~ N N O

Cl 2 /| DVF T
P, 2- di met hy
of 4-prog
M (6 nmol

rN /7 (
0 a sdg
| - prop
argylt
es) of

br ~1 HO -N
| ution of 0.54 ¢
yl am no) - pyrimd
hi onor phol i ne-1,
triethylam ne

XqH) ~N'\ ~ =N HN NN N N G
(2mol es) of

ine-2- carbonitrile and 0. 75
1-dioxide in 5 nl of DM a

0.38g (2 nmol es) of copper(

iJ |

i odi de and
The
t hrough cel

Na2S and

HPLC(|H20- 9

basi fli ed w
dri ed| over
resi due_is

X1ys €

0.1 (q
is/stiXxred
t edif ut €
concelftr at
1 0.1 1% TFA
[h 5 % aque
Na2SO4 and

. 29910
for 3

d with
d unde

l'es ) @38d(PPh3

AcCEt, washed
r reduced press

/
ous
conce

hen purifi
|

desired

CN-0. 1 % TFA).
HCG3,
rat ed under

1 AvpBisMedH=89)C

extracted W
redu%%%

) CICRY rdier ( i 9H pges6-dtnGnhd
- ,-2H Ne1.83-1189r(an|, 2HI)| 1.9¢41698

¢4, BRQG, 210d-2013 0@, 210y | B9-0

resg (he 1165 slagoidy ', biied

%5{2\3 aﬁ.%?g',b ) 97 (s
> pr liiAia}"?he (\r/g’l )t'

ne,

pressure. gsul’timg

7- (2, 2-di net hyl - propyl )-6-(1, 1-di oxo- 1), 6-t hi onor phol i n-4-yl net hyl ) - 7H pyrr

ol o[ 2,3- d]pyrimdine-2-carbonitrile in 1.4 %yield.

CDC13, 6) :
8.93 (s,

7-16.

1.01(s, 9H), 3. 0- 3. 15(m 8H), 3. 95(s, 2H) , 4. 28(s, 2H
1H)

1HNVR{ 400MHz,

), 6.63 (s, 1H),

N X
o\\lséli\) /\

N
N

Ul o=

o

CuJ/ Pd (PPh, ),CL / DMF

0
I
! ° z::z ! \:;&~55N
- N

o

To a solution of 0.54 g ( 2mmoles ) of 5-bromo-4-(2,2-dimethyl-propylamino)-pyrimidine-2-

carbonitrile and 0.75 g ( 4.3 mmoles ) of 4-propargylthiomorpholine-1,1-dioxide in 5 ml of DMF
are added 0.84 ml ( 6 mmoles ) of triethylamine , 0.38g ( 2 mmoles ) of copper(l) iodide and 0.14

g ( 0.2 mmoles ) of Pd(PPhs);Clunder nitrogen atmosphere. The mixture is stirred for 31 hours at

80 °C . The mixture is filtered through celite, diluted with AcOEt, washed with H>O and brine,

dried over Na;SO4 and concentrated under reduced pressure. The residue is purified by HPLC(H>O-
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Rf = 0.57 (n-Hexane: AcOEt=1:5) 7-17 Preparation of

6-{4-[4-(2-di net hyl am no- et hoxy) - phenyl 1- pi peri di n-1-yhnet hyl)-7- (2, 2-

di met hyl - propyl ) -7H Pyrrol o[ 2, 3-dl pyri m di ne-2-carbonitrile NI K2CGC3,
EEOH\N \ I +1 HOI C”i H2O 55Co0e N,,--,01 g of

4-pyrpgi y 1 ctibRs 4B boMeRtedt basifieddvities 19y bqwousnNaHCO3and
2.42 g'qoqf}%&%ﬂ%?el zoéglfAe,éPﬁ)r 48 h unde?; refl ux. The n‘?xt ure was dil uted
wi t h ghtdefedvaithAcOBS washad with brihe) driad dverdd,80: andeonktrgied ywiderredaeagpor at i on

L Do The g B agesuis foepurd b5 R Ok GRESE: o'dhve CHEESE

R R N e e A e
di net rilnddifdt 2 arbontitriledinyll.4 fhynkdxy) - et hyl ] - ami ne was di ssolved in 15 m of
Et OH H = 80:20, 0.35 mM HC1 conc and 80 ng of Pt02 were added and the

m xture was stirred under 1 atm of hydrogen gas for 6 hours. After
filtration over celit nd .evapor.at Lhydr | Qryl t

i et B SR D0V Btz (4.0 P0G Eary (i S naoase 2P (s 28
colorle il 5 HNHK2COB .~ + CCHN NN, Aceton NN O 2h RT,
N w p‘5 ; ﬁlié?ézlﬁ% ’&%’3 (s NE)

6- br ononet hyl - 7- (2, 2-di net hyl - propyl ) - 7H pyrrol o[ 2, 3-d] pyri m di ne- 2- car boni
trile, 0.23 g of dinethyl -52-(4-pi peri di n-4-yl - phenoxy) - et hyl ] - am ne

bi shy &fa87drrdexas A ®B=§53f potassi um carbonate were stirred in 2 n
acetone at 25C for 2 hours. The m xture was extracted with ethyl acetate /
vvate:T;F%i ed over sodium sul fate and evaporated to driness. After

chro raphy on silicagel using CH2Cl 2/ MeOH = 90: 10

6- {4-[ 4- (2- di net hyl am no- et hoxy) - phenyl ] - pi peri din-1I -

2 s Dinpamitbn ofg- 1411 dinRhRimirio hi

e was
dimethyl-propyl)-7H-pyrrolo[2.3-d |pyrimidine-2-carbonitrile

zy_bonitril

K,CO,, EtOH )
.
HOo,55C N ~g

S |
+c|/\/N\
HO

1 gof 4—pyridin—4-y1—pheﬁol, 1.3 g of (2-chloro-ethyl)-dimethyl-amine.HC] and 2.42 g of K,CO;

were heated for 48 h under reflux. The mixture was diluted with chloroform, washed with brine and
dried over MgSOy. After evaporation to dryness the residue was chromatographed on silicagel with
CH2C12 /MeOH/NH3conc = 90:10:1 to give dimethyl-[2-(4-pyridin-4-yl-phenoxy)-ethyl]-amine as

brown powder.

~ NH
< H,Po,
N —
~"~"o HCl,Ethanol  N~g

0.38 gof dimethyl-[2-(4-pyridin-4-yl-phenoxy)-ethyl]-amine was dissolved in 15 ml of EtOH/H,0
= 80:20, 0.35 ml HCI conc and 80 mg of PtO2 were added and the mixture was stirred under 1 atm
of hydrogen gas for 6 hours. After filtration over celite and evaporation the dihydrochloride salt of

dimethy-[2-(4-piperidin-4-yl-phenoxy)-ethyl}-amine was obtained as colorless oil.

95



yel l ow solid. By repeating the procedures described above using appropriate
starting materials and conditions the follow ng conpounds of fornula 7-4
are obtained as identified belowin Table 7-4. R NN 7-4 N N N Table
7-4. 7-18 ,0 - 7-(2,2-Dinethyl -propyl) - 6- CDC13 300 MHz: 1.02 (s,

[ 4- (4- met hoxy-phenyl )- 9H), 2.55-2.90 (m « Reri di n-1-yl met hyl |- 7H

2.16 @, 48 (m cW), Nl 819 3- d]pyrim' 2.93 (m 2H), 3.80
(m VJ%FI\I/B\HG 5H)c“.,4 2H) 668 (bs, I"H)J, 6.85 (d, 2H) 7.14
(d, ( NB @» 7-19 fen [ 4- (2, 4- Di met holy-/ 300 MHz:
1.03 (s nyI) pl'pe’r'i’apn- 9H), 1,6-1.85 (m 4H), | N N?
ylmethyl 1272 (2, 2-dinmethyl- 2.19 (m ’i’ " 2.89 (m propyl) pyrr"olo[z 3-
3H), 3.79 (m 8H), 4.39 (s, d]pyrimdine-2- 2H), 6.43 (s, , 642§d
carbonitrile 1H, 6.55 (s, 1H, 7.07 (d, 1H), 8.88 (s, 1H. V4 44

[742?314 gl(({ . nég{]ﬂﬁf@i 8&&‘&@ ﬁo‘ ?yl?) Qﬁﬁml@[@@ &]?gnmidn?&%(ozﬂbﬁ?{lg, g 2gof

(m ZHﬁneﬂiyl‘[ﬁ(@npehﬁbn -4-yl-pheroxy)- etm]fwmn@bldm;@hkzman@rﬂ 5 g potassgmm ( s,

2||:|)|) qé)rh%{t)% {vle%lq)tlrre "5% n?gf:etg% .e:tt %b% gor?% goq%slfhe %ﬂre %g RRPALd Wit éth?ﬁ (s,
acetate / water, dried over sodium sulfate and evaporated to driness. After chromatography on
silicagel using CH,Cl,/MeOH = 90:10 6-{4-[4-(2-dimethylamino-ethoxy)-phenyl]-piperidin-1-
ylmethyl}-7—(2,2—dimethyl—propyl)-7H-pyrrolo[2,3-d]pyrimidine—Z-carbonitrile was obtained as

yellow solid.

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 7-4 are obtained as identified below in Table 7-4.

Table 7-4.

phenyl)-piperidin-1-
ylmethyl]-7-(2,2-dimethyl-
propyl)-7H-pyrrolo[2,3-
d]pyrimidine-2-
carbonitrile

7-18 | ,© 7-(2,2-Dimethyl-propyl)-6-{CDClz, 300 MHz: 1.02 (s,
O\ [4-(4-methoxy-phenyl)-  |9H), 2.55-2.90 (m, 4H),
piperidin-1-ylmethyl]-7H- [2.16 (t, 2H), 2.48 (m, 1H),
pyrrolo[2,3-d]pyrimidine- |2.93 (m, 2H), 3.80 (m,
2-carbonitrile 5H), 4.38 (s, 2H), 6.58 (bs,
1H), 6.85 (d, 2H), 7.14 (d,
2H), (8.89 1H). MH": 418
7-19 o~ 6-[4-(2,4-Dimethoxy- CDCls, 300 MHz: 1.03 (s,

9H), 1.6-1.85 (m, 4H),
2.19 (m, 2H), 2.89 (m,
3H), 3.79 (m, 8H), 4.39 (s,
2H), 6.43 (s, 1H), 6.44 (d,
1H), 6.55 (s, 1H), 7.07 (d,
1H), 8.88 (s, 1H). MH";
448.
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7-21 \N~O 6-{4-[4-(2- CDC13, 300 MHz: 1.02 (s, D nethylam no-ethoxy)- 9H),
1.6-1-85 (m 4H), phenyl]-piperidin-1- 2.15 (m 2H), 2.34 (s, 6H),
ylmethyl }-7-(2,2- 2.46 (m 1H), 2.72 (t, 2H), dinmethyl-propyl)-7H 2.92
(m 2H), 3.78 (s, 2H) pyrrolo[2,3-d]pyrimdine- 4.04 (t, 2H), 4.38 (s,
2H), 72053 212i51 gtﬁtg 0P Pra Dal;, B00MHz2HD3 (§-]87 (s,
%].H)nét hﬁr %ﬂ: s-tﬁrg E{ﬁfi% H§30 gl 5-10J3(m 4H);2:16
; 1 ridfi14 H),2.46 (i, 1H
phenyl ] -pij gttt gyt 3 BESGIBAR (hid. (m 19,
2.86 |(t, 4H), b 99 di et hy rprg ! z Mg q- 6 @Fdm, 4. 08
pyrrdl o[ 2,{3-d] pyri m di ne- (1] ! 4 (s, 2 76 2 aE i’t rile (m
aHy, 7.17|(t, 1H), 8. 95 (scamntfm 475, 7- BB )4- § 13, 300
MHz: |1.03 [(s, Dinethylanind-ethoxy)- 9H), 1.6 599(1{%8 }1)7 ~0
phenyl ] -pilperidin-1- (m 2H}, 2 36 (s _6H) 2 vl Th\/Ll Z-(2 2- (t, 2H),
2. 93 |1 IHH3- di net hy [6-p4dy2) - 7H (s, 2|9DCla. 39 ¥iHz: b0 (5.4, 41
pyrrdl o[ 2,[3-d] pyr i ne- ( §Dinddthylain®gethexy)1 HOH)61.6-1-85 tmrBdhi trji | e 6. 95
(m 2H), 7.16 (m 2H), 8.88|ftenyllipiperifi-i- 475(2.15 @d, 2 2.34 (s, 6H),
6-{4-[ 4- (2-Di et hyl am no- CD(3llettB0R7NB2- 1. 02 (2546 (m, 1H), 2.72 (t, 2H),
et hoxly) - phenyl ] - pi peri di n- SJJﬂnetlgil foryl)-78H) . 2.9 (n,2H)/ 3.78 (s, 2H),
1-ylmethylp-7-(2,2- (m 4H) ﬁu]p%l}mdlﬂémtdwdt THRMBER)s, ), 2 44 (M
1H), R.67 |(m pyrrol o[ 2, 3-¢ -QXﬂi)bﬁ”t gne- 4H, 6§?(s§ pm),@-%(dBZﬁfs (s,
7.11 (d, 2H), 8.87 (s, 1H).
MH": 475
722 | _\{ 6-{4-[3-(2- CD;0D, 300 MHz: 1.03
— Dimethylamino-ethoxy)- |(s, 9H), 1.80 (m, 4H), 2.22
O‘Q phenyl]-piperidin-1- (m, 2H), 2.37 (s, 6H), 2.52
ylmethyl}-7-(2,2- (m, 1H), 2.86 (t, 2H), 2.99
dimethyl-propyl)-7H- (m, 2H), 3.88 (s, 2H), 4.08
pyrrolo[2,3-d]pyrimidine- ((t, 2H), 4.44 (s, 2H), 6.78
2-carbonitrile (m, 4H), 7.17 (t, 1H), 8.95
(s, 1H). MH": 475.
7-23 6-{4-[2-(2- CDCl3, 300 MHz: 1.03 (s,
Q Dimethylamino-ethoxy)- {9H), 1.6-1.9 (m, 4H), 2.17
\, /© phenyl]-piperidin-1- (m, 2H), 2.36 (s, 6H), 2.76
N ylmethyl}-7-(2,2- (t, 2H), 2.93 (m, 3H), 3.80
dimethyl-propyl)-7H- (s, 2H), 4.08 (t, 2H), 4,41
pyrrolo[2,3-d]pyrimidine- |(s, 2H), 6.58 (s, 1H), 6.8~
2-carbonitrile 6.95 (m, 2H), 7.16 (m,
2H), 8.88 (s, 1H). MH™:
475.
7-24 | ~ 6-{4-[4-(2-Diethylamino- |CDCls;, 300 MHz: 1.02 (s,
) 0 ethoxy)-phenyl]-piperidin- |9H), 1.08 (t, 6H), 1.6-1.9
Q 1-ylmethyl}-7-(2,2- (m, 4H), 2.15 (m, 2H),
dimethyl-propyl)-7H- 2.44 (m, 1H), 2.67 (m,
pyrrolo[2,3-d]pyrimidine- [4H), 2.92 (m, 4H), 3.78 (s,
2-carbonitrile 2H), 4.06 (t, 2H), 4.39 (s,
2H), 6.57 s, 1H 6.83 (d,
2H), 7.12 (d, 2H), 8.88 (s,
1H). MH*: 503.
7-25 » 6-{4-[3-(2-Diethylamino- |CDCl3, 300 MHz: 1.02 (s,
N ethoxy)-phenyl]-piperidin- {9H), 1.08 (t, 6H), 1.6-1.9
\"OQ 1-ylmethyl}-7-(2,2- (m, 4H), 2.16 (m, 2H),
dimethyl-propyl)-7H- 2.48 (m, 1H), 2.67 (m,
pyrrolo[2,3-d]pyrimidine- [4H), 2.92 (m, 4H), 3.79 (s,
2-carbonitrile 2H), 4.05 (t, 2H), 4.39 (s,
2H), 6.58 (s, 1H), 6.78 (m,
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2-carbonitrile 2H), 4.06 (t, 2H), 4.39 (s, 2H), 6.57 s, 1H 6.83 (d, 2H),
7.12 (d, 2H), 8.88 (s, 1H). MH: 503. 7-25 6-{4-[3-(2-D ethylam no- CDC13,
300 MHz: 1.02 (s, \-N ethoxy)-phenyl]-piperidin- 9H), 1.08 (t, 6H),
1.6-1.9 ~p [/ 1l-ylmethyl}-7-(2,2- (m 4H), 2.16 (m 2H),
di met Myl - priopyl ) -7H 2.48 (n{ IH), 2.67 (M pYR 'Y’DG(W' ne- 4H),
2.92 ()Im 4k, 3.79 (s, 2-cafbonitrile 2H) 40§ t @3 . 5(2)?)’726
6. 58 TH— 678 —tgm—57 6 - < . T1-
QtCNé?{ZX )2 (2 Diylarrino tlgjg’z)[ _D%;xp;gﬁizﬁo' l’gzt H. S,
et hoxy|) - phen gPex i di n- o }H&t& BF) 1 &H (% Olo-IPmdt hyl )
- 7-(2,[2- (rn aﬂql:D/Q217(m 2 } pr opy| [Ty HD.2 Dary | 2,95 (m
pyrrollo[ 2, 3] pyri m di ne- 5H)] 1mgthgbp }’ @659@?41‘12%586mtrlle 2H) ,
4.39 (s, 2y, 6,58 (s, 1H), @EBIQA3- @pyrlmlﬂlqe? H)a‘:" BQys, 2H),90q &n, | 1H) .
MH+: 503, T-27 7-(2, 2- Di met hyd-casbapipily - 6- CDC13|2H300304z 2H),. 6038 (5,
(4-{4-[[2-(4-methyl- 9H), 1.6]1.9 (m 4H), 2.15 |Ip)p@B&anyeH), 7I17- etlhoxy] -
(m 2H), 2|32 (s, 3H), 2.3- phenyl } -piperidin{m, 2H),8.88 GMHPH), |2.82 (t,
2H), |yl nmetthyl)-7Hpyrrolo[2{3- 2.92 (m 2H), 3.1\5%1(593, 2H) , 1H
d] pyri 17029“ ne- 2400 (1, ZH) 7.6 2PiksthyKptopyl) GIAINEL [300'MHS: P&2 (S ,
6.84 (|d, ZW'N\)] 12 @ 2H), 4 %- =°(4-ri|xgﬁxyl- 9H), 1.6-1.9 (m, 4H), 2.t15
piperazin-1-yl)-ethoxyl]-  |(m, 2H), 2.32 (s, 3H), 2.3-
phenyl}-piperidin-1- 2.8 (m, 9H), 2.82 (t, 2H),
ylmethyl)-7H-pyrrolo[2,3- |2.92 (m, 2H), 3.79 (s, 2H),
d]pyrimidine-2- 4.10 (t, 2H), 4.38 (s, 2H),
carbonitrile 6.58 (s, 1H), 6.84 (d, 2H),
7.12 (d, 2H), 8.88 (s, 1H).
MH": 530.
7-28 | NN @\ 7-(2,2-Dimethyl-propyl)-6-|CDCls, 300 MHz: 1.02 (s,

"N~ (4-{3-[2-(4-methyl- 9H), 1.6-1,9 (m, 4H), 2.15
piperazin-1-yl)-ethoxy]- [(m, 2H), 2.31 (s, 3H), 2.4-
phenyl}-piperidin-1- 2.8 (m, 9H), 2.82 (s, 2H),
ylmethyl)-7H-pyrrolo[2,3- {2.93 (m, 2H), 3.79 (s, 2H),
d]pyrimidine-2- 4.09 (m, 2H), 4.38 (s, 2H),
carbonitrile 6.57 (s, 1H), 6.7-6.85 (m,

3H), 7.20 (t. 1H), 8.88 (s,
1H). MH": 530.
7-29 7-(2,2-Dimethyl-propyD)-6-{CDCls, 300 MHz: 1.02 (s,
Q (4-{2-[2-(4-methyl- 9H), 1.6-1.9 (m, 4H), 2.16
—N/_\N o piperazin-1-yl)-ethoxy]-  [(m, 2H), 2.32 (s, 3H), 2.3-

N phenyl}-piperidin-1- 2.8 (m, 8H), 2.85 (t, 2H),
ylmethyl)-7H-pyrrolo[2,3- |2.93 (m, 3H), 3.80 (s, 2H),
d]pyrimidine-2- 4.12 (m, 2H), 4.41 (s, 2H),
carbonitrile 6.58 (s, 1H), 6.83 (d, 1H),

6.93 (t, 1H), 7.16 (m, 2H),
8.89 (s, 1H). MH™: 530.
7-30 [ SN 7-(2,2-Dimethyl-propyl)-6-|{CDCls, 300 MHz: 1.01 (s,
LUNoA~_O (4-{4-[3-(4-methyl- 9H), 1.6-1.85 (m, 4H),
©\ piperazin-1-yl)-propoxy]- [1.96 (m, 2H), 2.15 (m,

phenyl}-piperidin-1- 2H), 2.30 (s, 3H), 2.35-

ylmethyl)-7H-pyrrolo[2,3- |2.65 (m, 11H), 2.90 (m,
d]pyrimidine-2- 2H), 3.79 (s, 2H), 3.88 (t,
carbonitrile 2H), 4.38 (s, 2H), 6.57 (s,
1H), 6.82 (d, 2H), 7.11 (d,

2H), 8.87 (s, 1H). MH":

544

7-31 N’”N’\,\ 7-(2,2-Dimethyl-propyl)-6-{CDCls, 300 MHz: 1.02 (s,
M O’Q (4-{3-[3-(4-methyl- 9H), 1.6-1.9 (m, 4H), 1.97
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MH+: 530. 7-28 "N1 7-(2,2-Dinethyl-propyl)-6- CDC13, 300 MHz: 1.02 (s,
-N'p (4-{3-[2-(4-methyl- 9H), 1.6-1,9 (m 4H), 2.15

pi perazin-1-yl)-ethoxy]- (m 2H), 2.31 (s, 3H), 2.4- phenyl } -piperidin- |
- 2.8 (m 9H), 2.82 (s, 2H), ylnethyl)-7Hpyrrolo[2,3- 2.93 (m 2H), 3.79

(s, 2, Tpyrimdi ne-2- 4. - p ( : trije 6.57
(s 1. o775 85 (m 3ny, £ el(a?i}tnlld fréb&gls 22;,’14(5 o b%w 0.| 7-29\
7-(2.p-Di nfet hyl - propyl ) - 6- ( %11% 10%3011 ,’ o & dop- et hy| -
OH), 1.6-149 (m 4H), 2.16 Iyl Zh-pyrelo[2.3 % 258 .| 2.32 (s,
3H, R.3- [--~ phenyl}-piper [ZH 1NS28 (m '
yl methyl ) -[7H pyrrol o[ 2, 3- 2.|6P¢irilsL) 3. 80 ( g’@ he-2- 4.12
(m 2H), 441 (s, 2H), cartonltrlle 6.58 (s, . 0 6. 93 (t,
1H), .16 {m 2H). 8.89 (s| 1H M#: 530 (gng)MH 544
7- (2, @-3 nft hyppropyl ) - 6-  ¢DC2.2:DizsthylAeropy)- @’tC {OD] 300 MHz: 1.04
(4-{4}[3- (B- et - 9H), 1. qe4r{BE3-(4rmeddis)-, pi XSI%H),H A-1.9100; gHbpoiky] - 1. 96
(m 2H, 2}15 phenyl } - Hpiperazili- h-yl)-prépdxy]-2 |B01 (18, 212,238 5-
yl met hyl)-[7 yrrol of 2, 2. 5&;1@[1}1- ipddidin-12. 90 (2H), 2BbEyr3HY, dirget 2t 2H),
3.79 (s, 2 3.88 (t, car tpﬂﬁgtﬁyi)eﬂ%;;l}mkﬁg% (615 138h)3.96 (HZHf,s, [LH), 6.82
(d, 2+, 74 (d 2H), 8. 874 .62 g@lot44 s\2H)
7-(2,2-Dinpthyl - propyl ) -6- QX DuultrﬁQO M—Iz 1 O 6?9;(5 lfﬂ ﬂ -[ret hyl -
O, [.6-119 (m 4H), 1.97 7.14 (m, 2H), 8.96 (s, 1H)
MH': 544.
7-33 G\,/\/O 7-(2,2-Dimethyl-propyl)-6-{CDCls, 300 MHz: 1.02 (s,
O\ {4-[4-(2-pyrrolidin-1-yl-  |9H), 1.6-1.9 (m, 8H), 2.15
ethoxy)-phenyl]-piperidin- |(m, 2H), 2.46 (m, 1H),
1-ylmethyl}-7H- 2.66 (m, 4H), 2.83 (m,
pyrrolo[2,3-d]pyrimidine- [4H), 3.79 (s, 2H), 4.12 (t,
2-carbonitrile 2H), 4.38 (s, 2H), 6.57 (s,
1H), 6.85 (d, 2H), 7.11 (4,
2H), 8.87 (s, 1H). MH™:
501.
7-34 O 7-(2,2-Dimethyl-propyl)-6-|CDCls, 300 MHz: 1.02 (s,
N {4-[3-(2-pyrrolidin-1-yl-  |9H), 1.6-1.9 (m, 8H), 2.15
O‘Q ethoxy)-phenyl]-piperidin- |(m, 2H), 2.48 (m, 1H),
1-ylmethyl}-7H- 2.62 (m, 4H), 2.91 (m,
pyrrolo[2,3-d]pyrimidine- |4H), 3.79 (s, 2H), 4.10 (t,
2-carbonitrile 2H), 4.39 (s, 2H), 6.58 (s,
1H), 6.77 (m, 3H), 7.20 (t,
1H), 8.88 (s, 1H). MH":
501.
7-35 7-(2,2-Dimethyl-propyl)-6-|CDCls, 300 MHz: 1.02 (s,
Q {4-[2-(2-pyrrolidin-1-yl-  [9H), 1.6-1.95 (m, 8H),
E:N _/© ethoxy)-phenyl}-piperidin- {2.16 (m, 2H), 2.74 (m,
1-ylmethyl}-7H- 4H), 2.95 (m, 5H), 3.80 (s,
pyrrolo[2,3-d]pyrimidine- |2H), 4.16 (m, 2H), 4.40 (s,
2-carbonitrile 2H), 6.58 (s, 1H), 6.88 (m,
2H), 7.16 (m, 2H), 8.88 (s,
1H). MH": 501.
7-36 |O . 7-(2,2-Dimethyl-propyl)-6-|CDCls, 300 MHz: 1.02 (s,
N’» [4-(2-{3-[4-(2-hydroxy- |9H), 1.26 (m, 2H), 1.6-1.9
Y Q ethyl)-piperazin-1-yll-  |(m, 4H), 2.00 (m, 2H),
N0 propoxy }-phenyl)- 2.17 (m, 2H), 2.56 (m,
piperidin-1-ylmethyl]-7H- |10H), 2.93 (m, 3H), 3.74
pyrrolo[2,3-d]pyrimidine- ((m, 2H), 3.91 (s, 2H), 4.02
2-carbonitrile (t, 2H), 4.41 (s, 2H), 6.59
(s, 1H), 6.84 (d, 1H), 6.92
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98 piperazin-1-yl)-propoxy]- (m 2H), 2.15 (m 2H), phenyl } -piperidin- |
- 2.31 (s, 3H, 2.3-2.7 (m ylmethyl)-7Hpyrrolo[2,3- 11H), 2.82 (m 2H),
3.80 d]pyrimdine-2- (s, 2H), 4.00 (t, 2H), 4.38 carbonitrile (s, 2H),
6.58 (s, 1H), 6.75 (m 3H), 7.20 (t, 1H), 8.88 (s, 1H). WA 544. 7-32 -
7-(2[2-Di fethyl -propyl)-6- £D30D, 300 MHz: 1. O, 1147 P7 (r3-ZH), BS8Hy! - (s,
9H), 11.7-1.9 (m 4H), rf O}piperazin-1-yl)-priggdsy]MIP: §24 (m 2H), 2.23
(m eny|} piperidin-1- ZA), Z2.35 (S, 3H), 2.4-3.1 (N~

ylmethyl)-7H pyrrolo[2,3- (m 13H), 3.90 (s, 2H), d]pyrimdine-2- 4.02 (t,
2H), 4.45 (s 2H), carbonitrile 6.79 (s, 1H, 6.88 (m 2H), 7.14 (m 2H),
8. 96 37 M. 544, 7-33 7-(2,2-Di nethyl -propyl)-6- CDCL13, 300 MHz:
1.02 {4 [4-(2-pyrrolidin-1-yl- 9H), 1.6-1.9 (m 8H), 2.15

et hoxy )2 plrsimétiyl B RRDLE I meflifi-2 2liox 8- 1468 {iaza b piro[4.51dad- SpirhathyD-7TH- 2. 66 (m
4H), &@d}d&ﬁﬁﬁ&h@ ZarboRltAlr | m di ne- 4H), 3.79 (s, 2H), 4.12 (t,
2-carponitrite 2ZH), 8 (s, 2H, 6.57 (s, 1H, 6.85 (d, 2H), 7.11 (d,

2H), 8.87 (s, 1H). M—I+ 0501. 7-34 7-(2,2-Dinethyl-propyl)-6- CDC13, 300
Mz: 1.02 (s, {4-[3- (\3(& rrolidin-1-yl- 9H), 1.6-1.9 (m 8H), 2.15 o

~—

et hoxy) - phenyl ] - pi peri (rn 2H), 2.48 (m 1H), 1l-ylnethyl}-7H 2.62 (m
4H), 2.91 (m pyrrol 7 3-¥l] pyrimdine- 4H), 3.79 (s, 2H), 4.10 (t,
N\_(I%
/Y N
N N/J\\

-
A. 4-Oxo-piperidine-1-carboxylic acid tert-butyl ester

H (Boc),0 0@
- = N__O
K

NaOH
o) Dioxane/H,0
RT, 18h

To a solution of piperidin-4-one.H,0.HCI (86.9g, 0.57 mol) in dioxane/H>0O (600ml/400ml), di-t-
butyl dicarbonate (135.9g, 0.62 mol) and NaOH (47.5g, 1.18 mol) are added at ambient
temperature. The reaction mixture is stirred at ambient temperature for 18 h. After removal of the
solvent, the residue is extracted with CH,Cl, and the combined extracts are washed with brine,
dried over mégnesium sulfate, concentrated to give yellow solid.

Yield: quant.
'H-NMR (400MHz, §, CDCL) : 1.50 (s, 9H), 2.44 (t, 4H), 3.72 (t, 4H)

(NH,),CO, %91
O —— "N
N__O =~ o
T < MeOH/H,0 o YK
0

RT, 18h



2-carbonitrile 2H), 4.39 (s, 2H), 6.58 (s, 1H), 6.77 (m 3H), 7.20 (t,
1H), 8.88 (s, 1H. MH: 501. 7-35 g(C 7-(2,2-D nethyl-propyl)-6- CDO 3,
300 MHz: 1.02 (s, {4-[2-(2-pyrrolidin-1-yl- 9H), 1.6-1.95 (m 8H), CNfo
et hoxy) - phenyl ] - p| perldl n- 2. 16 (m 2H) 2.74 (m 1- yI rret hyl)-7H 4H), 2.95
(m 5H), 3.8@.(24-Dio jirold jine:8-caphdxylid adid tq
2-carbonitrile 2H) 6.58(s 1H) 688(m 2H), 7.16 (m 2H), 8.88 (s,
1H). MH: 501. 7-36 0\ 7-(2,2-Dinethyl-propyl)-6- CDC13, 300 MHz: 1.02 (s,
[4-(2-{3-[4-(2-hydroxy- 9H), 1.26 (m 2H), 1.6-1.9 N

et hyl Q'SB t#0f ! JF-4-oX0- gl eﬁ&‘ihe-‘ih’)arbo&yﬂ@ aCid teﬁ@utyl@s&?ofﬂ()gohg'l‘}fhﬂml) 3n MeOID
2H) , m  piperidirn-1-yl nmethyl] - éH)

pyr r o(]lﬁQZnKB, P (40 mi)d annonjum cabpnatg (@ﬂl ol) ,sodiuppcyapides(2B86 mumel) ipHe®

0D aft, adc s it t?ﬁgézgﬁlrb%t Ruon B 5 f

4 d' Oﬁéﬁmé?anﬁ'etféﬂ TR 16 Igi\feq{:éc@ﬂdﬂés(; whioh dfetfﬂﬁéféd-&f'land)w’aﬁ&ﬂ@flﬂl H,0 and ether on
3d|p>l/]r|fr1nd|neZCarbonltrll O NH ON/ I .NNN ~~N
the filter

Yield: 88%
'H.NMR (400MHz, 5, DMSO-dg): 1.40 (s, 9H), 1.44-1.51 (m, 2H), 1.63-1.70 (m, 2H), 3.10 (br,

2H), 3.78-3.81 (m, 2H), 8.39 (brs, 1H), 10.7 (br, 1H).

C. 3-Methvl-2.4-dioxo-1,3.8-triaza-spiro[4.5]decane-8-carboxylic acid tert-butyl ester

ju o
-
e
=2
=<
P
;§ 5
Y
\
=
55
o=
A

To a solution of 2,4-dioxo-1,3,8-triaza-spiro[4.5]decane-8-carboxylic acid tert-butyl ester (3.60g,
13 mmol) in DMSO (30 ml), Mel (2.27g, 16 mmol) and potassium carbonate (2.40g, 17 mmol) are
added at ambient temperature. The mixture is stirred for 18 h at ambient temperature. The reaction
mixture is quenched with water and extracted with AcOEt. The combined extracts are washed with
brine, dried over magnesium sulfate, filtrated and evaporated to afford 3.8g of the desired product.
Yield: quant. Rf=0.60 (CH,Cl,:MeOH=10:1).

'H-.NMR (400MHz, §, CDCL): 1.47 (s, 9H), 1.59-1.62 (m, 2H), 1.98-2.04 (m, 2H), 3.03 (s, 3H),
3.18-3.24 (m, 2H), 3.97-4.00 (m, 2H), 6.08 (brs, 1H).

D. 7-(2.2-Dimethyl-propyD-6-(3-methyl-2.4-dioxo-1,3.8-triaza-spiro[4.51dec-8-ylmethy])-7H-
pyrrolo[2.3-d]pyrimidine-2-carbonitrile
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A. 4-Oxo-piperidine-l-carboxylic acid tert-butyl ester N (Boc)20 0 N O
NaCH O O Di oxane/H20 RT, 18h To a solution of piperidin-4-one.H0. HCL
(86.9g, 0.57 nmol) in dioxane/ H20 (600ml/ 400nml), di-t- butyl dicarbonate
(135.99g, 0.62 nol) and NaOH (47.5g, 1.18 nol) are added at anbi ent
tenperature. The reaction mxture is stirr@d at anbient tenperature for 18
h. After renoval of the solvent, the re ue is extracted with CHCl 2 and
the comiped extracts aret THEARHCHI th briineMH dried over nmagnesium sul fate,
concent Neted to give yel low solid. Yiel d}%%nt. ' H NVR (400M—Iz, 6, CDCL3)
: N

1. 50-N 244(t 4H), 3. 72 (t, 4 %,0 O NaCN HN Q: <cN
Or O RT,, 18h 100 B. 2
4- Di oxo- aé SpI'ro Jd@cane 8- car boxyl %|\$Lﬁ ert-butyl ester To
a sol uti on of oxo pi peri dige-| “car boxylic aci rt-b ester (30.0g,
car bonate (331 mmol ) and

151 mol) in MeOH (lqg,s%popy g,,g,.ﬂp,em) anmoni

sodi um cyani de (226 mol m ) are added successively at anbi ent
tenperature. The reactlon b tpyre is stirred at anbient tenperature for 18
h to give precipitates, which’are filtered off and washed wi th H20 and

et her on the filter. Yield: 88%'H NVR (400MHz, 6, DVSO-d6): 1.40 (s, 9H),

1. 44- éja Q%lgﬁb of é rﬁ@thﬁi 5@ cﬁdﬁo ?motng’zal&buﬂﬁ 5]deédnk-8- 3211‘38}{}3108&(:1& Nertdtyl
8. 39 ( TH) . -di oxo0-1

8-tri a&ta— (si Pi0go3 5 nﬁrlai)a UaﬁHa@h 450 mi)« WHA: (2%2 thit ﬁ%mmla ¥4 acts@fi @t 0°C. The reaction

mixture is stirred at room temperature for 1h. After removal of the solvent, ether is added to the
residue and amorphase is filtrated and dried (yield: 96 %, Rf=0.21 (CH,Cl:MeOH=10:1)). To the
crude product (10.1g, 34 mmol) in DMSO (100 ml), diisopropyl ethylamine (12.23ml, 70 mmol)
and 6-bromomethyl-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile (7.99g, 26
mmol) are added to the mixture at ambient temperature. The reaction mixture is stirred at ambient
temperature for 4 h, quenched with saturated ammonium chloride and extracted with AcOEt. The
combined extracts are washed with H,O, brine and dried over magnesium sulfate. The solvent is
concentrated and diethyl ether is added to the residue to give pale yellow solid, which are filtrated
and recrystallized by CH3CN to give the product in 81 % yield.

Rf=0.30 (AcOEt).

'"H-NMR (400MHz, §, CDCl): 1.01 (s, 9H), 1.64-1.68 (m, 2H), 2.10-2.17 (m, 2H), 2.24-2.29 (m,
2H), 2.88-2.93 (m, 2H), 3.03 (s, 3H), 3.84 (s, 2H), 4.34 (s, 2H), 5.95 (brs, 1H), 6.59 (s, 1H), 8.91 (s,
1H).

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula I are obtained as identified below in Table 7-5.

o]
R1 ~N)LN—R2
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O\>q Ml

2,4-dioxo-1, 3,8-triaza-spiro[ 4. 5] decane-8-carboxylic acid tert-butyl
in DMSO (30 m),
17 mmol ) are
is stirred for 18 h at anbient tenper@tmdalThe reaction
quenched with water and extracted with AcOEt.

(3. 60g,
car bonat e

~N H

13 mmol)

(2. 40g,

N Q

iON O K2CO3 O O To a solution of

added

Mel

est
(2.27g, 16 nmmol) and potassium
at anbient tenperature. The m xtur
m xture is
The conbi ned extracts are

er

e

washed with brine, dried over magnesium sulfate, filtrated and evaporated
to af'feq;jéj'/% 8g of the desired product. Yield: quant. Rf=0.60
(CH2CL oH=10: 1), 1H (400MHz, 8 CDCI3): 1. .47 (s, 9OH) 1 59-1 62 (m
2H) , ]E)Qﬁ 2. (m 2H), |3. B8(RalyeBH), | 3. 18- 3. My @ﬂdbMﬁ 9@ 4.00 (m
2H), 6.8 |(brA, 1H) R2D. |7-(2 2-Di et hyl | -propyl) 6- (3- met hyl - 2 4- di oxo-1}, 3
8-trijaza- qpi ro[ 4. pl dec- 8-yl net hyl ) - 7H pyrr ol of
2, 3-dM |md¢|:1e-z-carb)n|tr| 101 G ) V2 J;Zoj\@\bﬂ 1:99-O ,N N N
0 INOt prgrf NSO Nt hr'l'HNNl d)QZDl I SO aﬁ%ﬁéﬁf @Fﬁgggm@%g ) BB (nfth ToI al
sol utli on d -me - rdgoxyl i c
acid |tert-butyl egt er }?xgﬁ(@A%gﬁtBr d? ts, ]' ff%g@é N ,
353mp1l) i|s addedjat OC| The re)actlon [
tenpdraturle for I h. After renoval of her S added to t he
resi due_and arrnrn"mcp i ¢ filtrated and dried (vi nl d. 96 % Rf—0 21
(CHZC:l'Q-:?’R/EO-iijO’ 1)). To|the @ddde prptcl€h)y10394d. 630, FOH((S 3. BREDE (B0
m), |dii scpropy =t H;II a e (1e-23nm, | 7H).R6-3.17 Wd3H),223 27 (m, 2H), 2.89-
6 br drometlyi 7 (b 57l iesgti: AP | 2621 EONGLY, b by Bis2H 423ar boni
trildg (7.999, 26 |mmol) [are adiled to {BRH),f.60@xs 15), 66%(siH) &M Bilur e.
The rleactijon m xthre isjistirred at anbi ent
7-40 BV, 0.08 (CDCl): 0.32-0.36 (m, 2H), 0.47-0.52 (m, 2H),
H (n- 1.02 (s, 9H), 1.02-1.18 (m, 1H), 1.65-1.68 (m,
Hexane:AcOEt=1 | 2H), 2.10-2.17 (m, 2H), 2.24 (dd, 2H), 2.88-2.94
:1) (m, 2H), 3.37 (d, 2H), 3.39 (s, 2H), 4.34 (s, 2H),
5.85 (brs, 1H), 6.59 (s, 1H), 8.91 (s, 1H)
7-41 | A~ 0.66 (CDCL): 1.01 (s, 9H), 1.65-1.69 (m, 2H), 2.10-
H (CH,CL:MeOH= | 2.17 (m, 2H), 2.27 (dd, 2H), 2.88-2.94 (m, 2H),
9:1) 3.84 (s, 2H), 4.11 (dd, 2H), 4.33 (s, 2H), 5.19-
5.23 (m, 2H), 5.75-5.86 (m, 2H), 6.59 (s, 1H)
8.91 (s, 1H)
7-42 0.48 (CDCL): 0.94-1.13 (m, 11H), 1.17-1.22 (m, 3H),
/\O H (CH,Clp:MeOH= | 1.60-1.77 (m, 8H), 2.10-2.17 (m, 2H), 2.23-2.28
9:1) (m, 2H), 2.88-2.93 (m, 2H), 3.33 (d, 2H), 3.83 (s,
2H), 4.33 (s, 2H), 5.71 (brs, 1H), 6.59 (s, 1H),
8.91 (s, 1H).
7-43 | "N 0.41 (CDCl): 1.01 (s, 9H), 1.35-1.40 (m, 2H), 1.45-
O H (CH,Cl:MeOH= | 1.50 (m, 4H), 1.65-1.68 (m, 2H), 2.09-2.16 (m,
9:1) 2H), 2.24-2.29 (m, 2H), 2.36-2.44 (m, 4H), 2.52
(t, 2H), 2.88-2.93 (m, 2H), 3.61 (t, 2H), 3.83 (s,
2H), 4.34 (s, 2H), 5.70 (brs, 1H), 6.59 (s, 1H),
8.90 (s, 1H).
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tenperature for 4 h, quenched with saturated ammoni um chl ori de and
extracted with AcOEt. The conbined extracts are washed with H2O, brine and
dried over magnesium sul fate. The solvent is concentrated and di et hyl
ether is added to the residue to give pale vellow solid, which are
filtrat-eq %\ecryst allizedo.hy CH3IONGDCH): vEOL (e 9H),06LH .65 (B 2HO 0! d
Rf--Q.30 (Ac d " HHNVR (400Wghiz, 8, X448, 2H), Q125 @d, 2, 2.86-B91 mPHY, M
2H), |2.1042.17 (n} 2H), &&éﬂéA@@Eéﬂl 3800, 28 &832(s9§H§rn62t§)2H$5365(bss
3H), [3.841(s, 2H)| 4.34|(s, 2Ky 5.95] (13 %581K) 1HP 639 (dad, 2 7.34-2%7 (@8,
1H). |By rgpeating|the pfocedures descl Qﬁ Q. %I)um ng appropriate startj|ng
mat er]i al s fand confitiong$ the follow phg dorrpo hds” of fornula | are obtaihed

as identiflied belpwin Jable 7-5. O R -NANR2Z Ot)N/ I NNNN 102
Formyla | | Table [f-5 Expl Rf (Solvent) 1H NVMR(400 MHz, ) . No R R2 7-B8
~i  0.]IZ4§40CI3) . P 9T (1, 3H)9.3%. 01 (%

): 105€s 9H)( 1: 7011 &8 (ﬁxmzmm 09-
2.00-2. 16 [((mm2H) | 2425|(m (akegRpe: A% 34_ 2%7'12933

VI

N \J

(dd, |2H), 13.83 :1) (s, 2H), ‘4.33 (s,

8.91|(s, 4H. 7-3p 0.11[(CcDC13): 0. 89 ; (5,
H (n-| 2H) | 2.06-2[17 (m 3H), 2.23-2.P '} %%’g”ﬁe a?&é t =1 2. b
(m 2H—3-32 (¢l oH—3-83 (s 5H)- : : :
6.59 (s, 111), 8. 90 (s, 111). '7-40 0. 08 (CDCL3): 0.32-0.36 (m 2H),
0.47-0.52 (m 2H), H(n- 1.02 (s, 9H), 1.02-1.18 (m 111), 1.65-1.68 (m

7-46
7-(2,2-Dimethyl-propyl)-6-(1-methyl-2,4-dioxo-3-propyl-1,3,8-triaza-spiro[4.5]dec-8-ylmethyl)-
7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile

AW
\L% Oﬂzi}/l

T

N

To a solution of 7-(2,2-dimethyl-propyl)-6-(2,4-dioxo-3-propyl-1,3,8-triaza-spiro[4.5]dec-8-
ylmethyl)-7H-pyrrolo{2,3-d]pyrimidine-2-carbonitrile (0.2g, 0.48 mmol) in DMF (2 ml), NaH (22
mg, 0.55mmol) and Mel (50 O1, 0.55mmol) are added at 0°C. The reaction mixture is stirred at
ambient temperature for 4 h, quenched with saturated ammonium chloride and extracted with
AcOEt. The organic layer is washed with brine, dried over magnesium sulfate and filtrated The
combined extracts are concentrated and the residue is purified by column chromatography on silica
gel using CH,Cl;:MeOH=25:1 (v/v) and CH,Cl,:MeOH=15:1 (v/v) to give 71 mg of desired
product in 34 % yield.

Rf=0.80 (CH,Cl,:MeOH=9:1).
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Hexane: AcCEt =1 2H), 2.10-2.17 (m 2H), 2.24 (dd, 2H), 2.88-2.94 :1) (m
2H), 3.37 (d, 2H), 3.39 (s, 211), 4.34 (s, 2H), 5.85 (brs, 1H), 6.59 (s,
1H), 8.91 (s, 1H 7-41 n| 066(CD013) 1.01 (s, 9H) 165169(m 2H) ,
2.10- H (CH2C12: MeOH= 2 27 (dd, ZI% 88-2.94 g , 9:1)
3 84 (- MB(‘*QDMHZ(@QCDQH) 0 038 3@9, 19121)(8 %1)1 9.5 168 (m, 45Dy | 6-2703L 6n,881), m

4 9 1
117, 2352 gD 2 B A S o R a8 P 4P e D2 (o Sl
2.23- 211-2}3899(&)1H)m 2H), 2.88-2.93 (m 2H), 3.33 (d, 2H), 3.83 (s, 2H),
4.33 (s, 2H), 5.71 (brs, 1H), 6.59 (s, 1H), 8.91 (s, 1H). 7-43 N 0.41
(CDC13): 1.01 (s, 9H), 1.35-1.40 (m 2H), 1.45- H (CH2Cl2: MeOH= 1.50 (m
4H), 1.65-1.68 (m 2H), 2.09-2.16 (m 9:1) 2H), 2.24-2.29 (m 2H),
2.36-2.44 (m 4H), 2.52 (t, 2H), 2.88-2.93 (m 2H), 3.61 (t, 2H), 3.83 (s,
2H), Z4BBrepeatingthy pragedures dessribed-bove usiag @ppropiifte stagi@Omaterialkldnd cofditidnsddie

0.13 13 1-1.65 2K . . 2.07- n-, 2.14 (m 2H),
2. 25 E E%%)CO“E’O% Sé’féci‘lg}‘?‘}?ﬁfr!& 0 gég}%@‘?d:‘iel%‘?’é‘élﬁ(‘é‘? oy 25 (??
2H), 4. 61 (s, 2H), 5.65 (brs, :1) 1H), 6.58 (s, 1H), 6.99 (ddd, 2H),
7.34-7.37 (m 2H), 8.90 (s, 2H). 7-45 0.35 (CDC13): 1.01(s, 9H), 1.70-1.83
(m 2H), 2.09- HH(Ac@t)OZ 22(m 2H), 2.24-2.32 (m 2H), 2.87-2.93 (m
2H), 3.84 (s, 2H), %ﬁ &S‘LNM 5.99 (brs, 1H), 6.58 (s, 1H), 7.60 (brs,
1H), 8.91 (s, 1H) 7-4 |

7-(2,2-D nmet hyl - propyl ) - t hyl - 2, 4-di oxo- 3-propyl -1, 3, 8-triaza-spiro

L
§<N)\\

Formula II
Table 7-6
Expl. | Rf (Solvent) 1
2 ||a1 L H NMR(400 MHz, 1)
7-47 0.24 (CDCls): 1.02 (s, 9H), 1.62-1.66
CH; CH; (n-Hexane:AcOEt=1:3) | (m, 2H), 1.96-2.04 (m, 2H),

2.74-2.76 (m, 2H), 2.88-2.96 (m,
5H), 3.01 (s, 3H), 3.88 (s, 2H),
4.32 (s, 2H), 6.61 (s, 1H), 8.90
(s, 1H).
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7H-pyrrolo [2, 3-d]pyrimdine-2-carbonitrile\ ~NI N NHOONI N NNN
N N NN To a solution of

7-(2, 2-di et hyl - propyl ) - 6- (2, 4- di oxo- 3-propyl -1, 3, 8-tri aza-spiro[ 4. 5] dec- 8-
y|netkvl\-7Fanrrnlnf? -dlpyrimdine-2-carbonitrile (0.2g9, 0.48 nmml) in

DVF (2

4 748 NaH/‘(\ﬁ? , 0.55
OC. THe reaclti on xture CHs st i | (edlextne: AoBE®+it3)t ¢OHEr 258 S4f(a1, 2H),M..97-

1) and &84 (50 EI [ (CDCHEnDE0Ydz6H), a0des af

quenctled witjh saturatpd ammoni um chl ori de and ext [ a©B€sh, Mlt)m7449‘35f(m,'ﬁ{§a‘
organijc layer is washed with brjine, dried over mam@gl(yrgﬁs)uh 91269 2H),
filtrgted The conbined extract|s are concentrated|gng (3
purifiled by jcol unm chfomat ography on silica gel Qﬁ %%%;é
(v/v) land CH2C12: MeOH=15:1 (v/vVv) to give 71 ng of %ﬁz 4 %
yield| Rf=0.180 (CH2CIP: MeOH=O: [1). 104 ' H NVR (40D 5, CDClB) 0.90 (tf,
3H), 1e2—fs—9Hr- \,?138(. *..,, 196 2 04( 2.74-2 77 (m
o 44794 2.89-2.96 305%11{ 3H.tC%C§§f $2-034 (mz?rféz (sl
2H). 4. 60 (s, 1H), 8 90 C(’Iés Gl MeRH=H hbOgpdhad ,e%l‘l)déé)@r(&
above |usi ng [appropri ate start| g rrat erials and co1él4157101@(m,h1d'1) ﬂ@BH@W(rmg
conpoynds of| fornula ||| are obtfai ned as identifiefd2Bxpl1dW-204TablH),2-B- O
RI-NNHR2 ON T "N NN Formulg Il Table 7-6 Exp|2.77 (R 2Hyd.880219p (dhi5H),
NVR(4Q0 MHz,f ) No R Rz 3.35 (d, 2H), 3.87 (s, 2H), 4.32
(s, 2H), 6.61 (s, 1H), 8.90 (s,
1H).
7-50 /\@\ 0.07 (CDCl): 1.01 (s, 9H), 1.59-1.61
F CH; (n-Hexane:AcOEt=1:1) | (m, 2H), 1.95-2.04 (m, 2H),

2.73-2.76 (m, 2H), 2.87-2.93 (m,
SH), 3.87 (s, 2H), 4.31 (s, 2H),
4.60 (s, 2H), 6.59 (s, 1H), 6.99
(ddd, 2H), 7.34-7.37 (m, 2H),
8.90 (s, 1H).

7-51

7-(2.2-Dimethyl-propyl)-6-(3-methyl-2.4-dioxo-1-propyl-1.3,8-triaza-spiro[4.5]dec-8-ylmethyl)-
7H- 0lo[2,3-d]pyrimidine-2-carbonitrile

o)
N
! N—\___
N / |

§<

N

7-(2.2-Dimethyl-propyD)-6-(3-methyl-2 4-dioxo-1-propyl-1,3.8-triaza-spiro[4.5]dec-8-ylmethyl)-
7H-pyrrolo[2.3-d]pyrimidine-2-carbonitrile
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7-47 0.24 (CDC13): 1.02 (s, 9H), 1.62-1.66 CH3 CH3 (n-Hexane: AcCEt =1: 3)
(m 2H), 1.96-2.04 (m 2H), 2.74-2.76 (m 2H), 2.88-2.96 (m 5H), 3.01
(s, 3H, 3.88 (s, 2H), 4.32 (s, 2H), 6.61 (s, 1H), 8.90 (s, 1H). 105 7-48
0.34 (CDC13): 0.89 (d, 6H), 1.02 (s, CH3 (n-Hexane:AcCEt=1:3) 9H),
1.58-1.64 (m 2H), 1.97 2.08 (m 3H), 2.74-2.77 (m 2H), 2.88 (s, 3H),
2.89-2.96 (m 2H), 3.30 (d, 2H), 3.87 (s, 2H), 4.32 (s, 6.60 (s,
1H), 8.90 (s, 1H). 7-49 0.68 (CDC13): 0.32-0.34 (m 2HSN

(CH2CI 2: IgOH=9: 1) 0.46-0.499(m 2H), 1.02 (9 9H), 1.13- 1H),
1.63-1L,. 6 (m 2H, 197\ Jb4(m 2H) , Z\Kl 277(m 219, (2.$8-2.96 (m
5H) , "InH(d, 24D 8 NN 4 MAN\,__6K5Q04 s,
1H) . 07 (CDC13): ‘& s, gﬁL_J. ?791:5 F—EHB - Hex

(m 2H), 520 2H) 73-2.76 (m REY, 2.87-2.93 (m
(s, 2H), lo(s , 4.60 ()&QZH), 6.59 (sd 1H), 6.99 (ddd,
7.34-7.37 , 8.90 (s, QH) -51 TFA
7- (2, 2- D net hyI™ propyl ) -6-(3-net’hyl -2 4-di oxo-|-propel-1 3 8-triaza-spirof4
5] dec- 8-yl net hyl ) - '

To a solution of 3-methyl-2,4-dioxo-1,3,8-triaza-spiro[4.5]decane-8-carboxylic acid tert-butyl ester
(1g, 3.53 mmol) in DMF (10 ml), NaH (211 mg, 5.4mmol) and n-propryl bromide (384 0],
4.24mmol) are added at 0°C. The reaction mixture is stirred at ambient temperature for 4 h,
quenched with saturated ammonium clroride and extracted with AcOEt. The organic layer is
washed with brine, dried over magnesium sulfate and filtrated. To a solution of 3-methyl-2,4-dioxo-
1-propyl-1,3,8-triaza-spiro[4.5]decane-8-carboxylic acid tert-butyl ester (3.53 mmol) in CHxClz (5
mi), TFA (5 ml) are added at 0°C. The reaction mixture is stirred at room temperature for 1h. After
removal of the solvent, H,O is added to the residue and lyophilized. To the crude product (1.5 g,
4.42 mmol) in DMSO (10 ml), potassium carbonate (1.2 g, 8.82 mmol) and 6-bromomethyl-7-(2,2-
dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile (0.7 g, 2.28 mmol) are added to the
mixture at ambient temperature. The reaction mixture is stirred at ambient temperature for 3 h,
quenched with saturated ammonium clroride and extracted with AcOEt. The combined extracts are
washed with H,0O, brine and driéd over magnesium sulfate. The combined extracts are concentrated
and the residue'is purified by column chromatography on silica gel using n-hexane:AcOEt=3:1 to
give 386 mg of desired product in 24 % yield.

Rf=0.33 (n-Hexane: AcOEt=1:3)

IH-NMR (400MHz, 5, CDCl;): 0.94 (t, 3H), 1.02 (s, 9H), 1.62-1.70 (m, 4H), 1.93-2.01 (m, 2H),
2.74-2.77 (m, 2H), 2.91-3.00 (m, SH), 3.17 (dd, 2H), 3.87 (s, 2H), 4.32 (s, 2H), 6.62 (s, 1H), 8.90
(s, 1H).

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula III are obtained as identified below in Table 7-7.

0
R1~N’U\N—R2

N\-—(/N\’(NiN
e

o
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7H-pyrrolo (2, 3-dlpyrimdine-2-carbonitrile 0O NAN\- OIf) NS (-NNN
"N 7-(2,2-D methyl -propyl)-6-(3-nethyl -2, 4-di oxo-1-propel-1 3
8-triaza-spirof4 51ldec-8-ylnethyl)- 7Hpyrrolo f 2,

3-dl pyri mdi ne-2-carbonitrile 106 0 .J( OO O N INl ANANJ( O ONNHBr O
NTFA N-~ K2CO8 N/ | 9% N NaH N N N NFoymiNaIH--O/~-OH O O TFA/IT To a
solution of 3-nethyl-2,4-dioxo-1,3,8-triaza-spiro[4.5]decane-8-carboxylic
acid tert-butyl ester (1g, 3.53 nmmol) in DMF (10 m), NaH (211 ng, 5.4mol)
and n; é)rl r7yl brom de (384 ~ 1, 4.24mmol) are added at OC. The reaction

m xt uT stirred at anbi ent terrperature for 4 h, quenched vvith saturated
amon ExpE rorllde ard eﬁggact d Yieldh AcGB’t(SoWbﬁ)organilﬁw? hed
with jbryge,| drigd over nesijumigyl fate and filtrjated

3-nethyl - 2,}4- di oxo- |1-propyl - |1, 3, 8-tfiaza-spiro[ 4 5] decane- 8- carboxyllc

acid (3533 T PR2ZCIE 305 M ) (CDCH): ((533511))37%@21&1 degd
at 04 mxture is stirref at room tenpgsal Weq |1h02 fter

r enov nt, i s| added )%@téle' &%:g IHYPff%fX 16‘§o [ he
crude ., 4.42 1) in nq]é ), Pﬂ;?? iﬁ')”‘l%ﬁ% te ([L.2
g, 8. br ononet hy|l - 7- ( 2, 2- : 77 ¢ 4

di nmet pyrrol o[ 2,{3-d] pyr{m di ne-2-car I(3 5 28
nmol ) he m xturje at anbi ent tenpera %P%(m’T é)&(,(ﬁ’l

mxtufe is stirred dt ambient ftenperajure for 3 h, éé@z&ﬁ@@&ﬁ%%&ura.ed
amonj um clforide and extracted with AcOEt. The copbdhés 28 t6-@lctss 1H).S.90

washed wi thl H2O, brijne and driled over | magnesi um su| salld). The conbi ned
extragts arp concentrated and| the regidue is purified by col um

chr ongtpgraphy g1 stfftca gel UsT ngy N- hexang;gdc Ot =BiADEK): Doy, 8HS, 1n85-0f
desirpd propduct 'n 24 %yiel d. (n- 1.59 (m, 2H), 1.87-1.93 (m,
)\b\,: Hexane: AcOEt= | 2H), 2.67-2.69 (m, 2H), 2.86-
1:1) 2.92 (m, 2H), 3.06 (s, 3H),

3.84 (s, 2H), 4.29 (s, 2H), 4.51
(s, 2H), 6.56 (s, 1H), 6.99-7.04
(m, 2H), 7.27-7.29 (m, 2H),
8.89 (s, 1H).

7-54

7-(2,2-Dimethyl-propyl)-6-(1-ethyl-2.4-dioxo-1.3.8-triaza-spiro[4.5]dec-8-ylmethy])-7H-
pvrrolo[2.3-d]pyrimidine-2-carbonitrile

¥ fN—\
o

XA
x
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Rf --0.33 (n-Hexane: AcOEt =1:3) 'H NWR (400MHz, 6, CDC13): 0.94 (t, 3H), 1.02
(s, 9H, 1.62-1.70 (m 4H), 1.93-2.01 (m 2H), 2.74-2.77 (m 2H),
2.91-3.00 (m 5H), 3.17 (dd, 2H), 3.87 (s, 2H), 4.32 (s, 2H), 6.62 (s, 1H),
8.90 (s, 1H). By repeating the procedures described above using

appropri at es.s2.arbiorRg- 1008-efidzal spirafids]deanks-Bi8adisarbbreylicf avid diviertébutyd egterinds of
formula Il are obtained as identified belowin Table 7-7. 0 Rl1-N), NR2
Ol N NNI1tTN 107 Formula Ill Table 7-7 Expl ~ Yield Rf (Solvent) 1 H
NVR(400 MHz, ~) No RL R2 (% 7-52 CH3 30 0.30 (CDC13): 0.35-0.37 (m 2H),
(n- 0.54-0.58 (m 2H) 1.02 (s, Hexane%b\gﬁftzgl-i), 1.17-1.25 (m 1H), 1.68

1:3) 1. m 2H) 2 (m  2H 2,77 oH), 2.74- 2.99

2H) | 3,:}%“( égfg% 2H) , , , El.mss (H)s oH), 6.61 (gm
1H), 8.9 (s ]1151) 7 53 21 0.08 . NL. s, 9H), 1.55- (n- 1.59
(m 2H), OL.87-( gq ne: AcOEt = 2H); I @g

m 27670289 (m 2H), 2.86 1:1)
2.92 (m 2H), 908 (s, 3H), 3.84 (s, 2H), 4.29°s, 2H), 4.51 (s, 2H),
6.56 (s, 1H), 6.99-7.04

To a solution of 2,4-dioxo-1,3,8-triaza-spiro[4.5]decane-8-carboxylic acid tert-butyl ester (3g, 11.1
mmol) in DMF (10 ml), (Boc),0 (4.9g, 22.2 mmol) and triethyl amine (3.1 ml, 22.2 mmo}) are
added at ambient temperature. The mixture is stirred for 18 h at ambient temperature. The reaction
mixture is quenched with water and extracted with AcOEt. The combined extracts are washed with
brine, dried over magnesium sulfate, filtrated and evaporated. AcOEt is added to the residue to give
white powder.

Yield: 2.5 g (62%). Rf=0.50 (CH;Cl;:MeOH=10:1).

'H-NMR (400MHz, §, CDCL): 1.47 (s, 9H), 1.58 (s, 9H), 1.65-1.68 (m, 2H), 2.01-2.07 (m, 2H),
3.22-3.28 (m, 2H), 3.94-3.98 (m, 2H), 6.41 (brs, 1H).

B. 7-(2.2-Dimethyl-propyl)-6-(1-ethyl-2.4-dioxo-1,3.8-triaza-spiro[4.5]1dec-8 -vlmethvl) 7H-
pvrrolo[2.3-d]pyrimidine-2-carbonitrile

(0]
A
HN
0 o o o o N\
>LO/U\NJ( Br >L°JLNJ(N A °
NH -~ N\ TRA N\ Ko,
(o) — o) —_— 0 —_— \—(\/(\ /\
N  NaH N N NSy
7 S e %
o)
To a solution of 2,4-dioxo-1,3,8-triaza-spiro[4.5]decane-3,8-dicarboxylic acid di-tert-butyl ester
(0.4g, 1.1 mmol) in DMF (8 ml), NaH (80 mg, 2.2 mmol) and ethyl bromide (166 01, 2.16 mmol)

are added at room temperature. The reaction mixture is stirred at ambient temperature for 15 h,

quenched with saturated ammonium clroride and extracted with AcOEt. The organic layer is
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(m 2H), 7.27-7.29 (m 2H), 8.89 (s, 1H). 7-54 7-(2

2-Di net hyl - propyl )-6-(1-ethyl-2 4-dioxo-1 3
8-triaza-spiro(4.51dec-8-ylnethyl)-7H pyrrolo[2

3-dl pyri mdine-2-carbonitrile O HNAN\\ O NI fN NN N 108 A 2 4-Dioxo-1

3 8- twhaeawitt bréafed dbibdlocanaagheSiudi siAfateoany filkkratedi To c soﬂmmm -gthyk2.talioxoe® O
--N (Boc)20 NN HNNOGQ -4 To, a.s tion

2 - o drbirazamsmolt s saanerh §-Sicrinng e 4618 S tecapBab R AL oD 3 CHGRHO Bl e,
(39, %él(io :ﬁm a% MHCM (f’éOTHé }eacﬁ&??ﬂn?tgre( 18- sPifred 2¢ réomiBinperatide for B Mfter

am ne are added at anbient tenperature. The mxture is
st i r r @ghdval oflte bolactntacthylmﬁhertlemﬁrmdeto iheeresittaetor gide B arg Ofﬁl%!fe‘il erqdyciindQched

th d ext d OFt th
br i neyicks e GoBioRaindss i Laira spitfy SRR A Aa0 e 6.0 0D

addedpivis g &':ﬁ,gs Tau@smﬁ @irdshateMi 3.8 mg;vwermmai) edmlL 6-I>r&ngm(3612%’ (2,REdifeth§]-
(CcH2C12: Me H NVR (400MHz, 5, 9H) ,

1 65 EI@SI)UM—pmlo[Zz3-g]]py21ng n(a-r%-cagbq)mtrﬂqg(SQg @gz%l (nizchng iaﬁegewgé@ %p %8 g%:%ttnr-ﬁ at
8 t . aglﬁ egé{%m]brf}tg% e rchtfo% l%hxliqlr@qég_ﬂegﬁtr . héfnt @erﬁﬂerﬁhmfor% i qabned Wit

3- dl pydtiufstedi i8menioAr &Jm’rid‘erankleexﬁkaéted with AcOEt. The combined extracts are washed with

H,0, brine and dried over magnesium sulfate. The combined extracts are concentrated and the
residue is purified by reverse phase preparative HPLC to give 20 mg of desired product in 3.6 %
yield.

Rf=0.19 (n-Hexane:AcOEt=1:3)

'H-NMR (400MHz, §, CDCL): 1.01 (s, 9H), 1.22 (t, 3H), 1.63-1.66 (m, 2H), 2.09-2.16 (m, 2H),
2.23-2.28 (m, 2H), 2.88-2.93 (m, 2H), 3.56 (q, 2H), 3.84 (s, 2H), 4.34 (s, 2H), 5.76 (brs, 1H), 6.59
(s, 1H), 8.91 (s, 1H)

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula III are obtained as identified below in Table 7-8.

(o}
R1- NJLN’R2
o]
N L_(T
a
§< o
Formula 1
Table 7-8
Expl | | Yield Rf (Solvent) lH NMR(400 MHz,

No R1 R2 (%) 0)
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~p~N~NH *, r O ~fIl Nk N--\ HNA N\ CO TFA 0 K
NHNN\ N ~-OO-OTFA To a solution of

, 3,8-triaza-spiro[4.5] decane- 3, 8-di carboxylic acid di-tert-butyl
1.1 nmol) in DMV (8 m), NaH (80 ng. 2.2 mol) and ethyl
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ester 0 4(]
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brom ¢e 71-566
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d dried ovler magnesi
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ate. The conbi ned £X6-2a4 (nfl 81
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CIKHS) 1.01 (s,
.23-2.28 (m 2H),
1H) By relpeating the procédures described b%%%ﬂ%s1ﬂ5659(
[arting erials and conditions the follo

% yield. Rf--0.
%9 : 55’"%%
5, 2H), 5.76 (brs,
are obtained as identified belowin Table 7-8. O

7-57
7-(2,2-Dimethyl-propyl)-6-(2,4-dioxo-3-propyl-1-oxa-3,8-diaza-spiro[4.5]dec-8-ylmethyl)-7H-
pyrrolo[2,3-d]pyrimidine-2-carbonitrile

A. 2.4-Dioxo-1-0xa-3.8-diaza-spiro[4.5]decane-8-carboxylic acid benzyl ester
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RI-NN~ NNR2Z ODbDN'N NNN Forrmula Il Table 7-8 Expl Yield Rf (Solvent)
1H NVR(400 MHz, NO hi R2 M 110 7-55 H 4.5 0.28 (CDC13): 0.91 (t, ni
(n-Hexane: AcOEt=1:3) 3H), 1.02 (s, 9H), 1.61-1.70 (m 4H), 2.05-2.17 (m
2H), 2.25-2.31 (m 2H), 2.88-2.93 (m 2H), 3.48 (t, 2H), 3.84 (s, 2H),
4.34 (s, 2H), 6.22 (brs, 1H), 6.59 (s, 1H), 8.91 (s, 1H). 7-56 H 4.2 0.22
(CDC13): 0.35-0.37 (n-Hexane: AcOEt=Il:3) (m 2H) 0.47-0.52 (m 2H), 1.02
(s, 9H, 113119(m1 65169§ 10-2.17 (m 2H),
2.24-2.3 2H), 2.891 (m Oz, Et w?;? 3 83 (s, 2H), 4.34
(s, 2H), \& O(\Fro, 1 Y

N 2) CISO2NCO N
E”J Toluen \g)
reflux
° 0

(o) 3) concHCI N—«
EtOH H "o
reflux

To a solution of 4-oxo-piperidine-1-carboxylic acid benzyl ester (25 g, 0.11 mol) in EtOH (400 ml),
potassium carbonate (4.4 g, 0.03 mol) and 2-hydroxy-2-methyl-propionitrile (68.5 ml, 0.75 mol) are
added at ambient temperature. The reaction mixture is stirred at ambient temperature for 18 h. After
removal of the solvent, the residue is extracted with AcOEt and the combined extracts are washed
with brine, dried over magnesium sulfate, concentrated to give yellow solid (36.2g). To a solution
of crude yellow solid (36.2 g) in toluene (450 ml), chlorosulfonyl isocyanate (10.3 ml, 0.12 mol)
and triethylamine (18 ml, 0.13 mol) are added at ambient temperature. The reaction mixture is
refluxed for 2.5 h. After removal of the solvent, conc.HCI (30 ml) and EtOH (250 ml) was added to
the residue. The reaction mixture is refluxed for 1.5 h and evaporated down. The reaction mixture is
quenched with water and extracted with AcOEt. The combined extracts are washed with brine,
dried over magnesium sulfate, filtrated and evaporated to afford 24.8g of the desired product.

Yield: 70%.

TH-NMR (400MHz, 5, DMSO-ds) : 1.47-1.93 (m, 4H), 3.12-3.23 (m, 2H), 3.90-3.96 (m, 2H), 5.10
(s, 2H), 7.31-7.38 (m, SH)

B. 3-Propyl-1-oxa-3,8-diaza-spiro[4.5]decane-2.4-dione

' 1) Bromopropane H
o\ro K2C03 N
o)

DMSO
)
2) Pd/C(10%) N~
°%"o H2 /7~ o
N~ MeOH
o)
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7-57 7-(2, 2-Di net hyl - propyl )-6-(2, 4-di oxo-3-propyl- | -oxa-3, 8-diaza-spiro
[4.5] dec-8-ylnethyl)-7H pyrrolo [2, 3-d]pyrimdine-2-carbonitrile O<N O
O NN "N A 2, 4-D oxo-|-oxa-3, 8-di aza-snirof4.51decane-8-carboxvlic acid
benzyl ester 111 1)HO %, K2CO3, EtOH N 2) CISO2NCO N Toluen reflux 0 O

0 3) £9RHHiohVof BQlokb @ox&%f 8-Uia¥a-Ifirci4 S déhﬁ@&c@i)oxyhc acid benzyl ester (24.4g,
4- oxo- pi peri di ne-1T-carboxylic acid benzyl ester lg); Q.11 nol) in EtCH
an

(400 84 x)unol)DOtlAMSQJ(ﬂ%aansgu(mcaqb@at@(lggﬁ gm]|2p rglﬁg d brom0propane (1T ml,
2- hy MWD met hX4dg§ Ct? Rhe %&t’hké Gt Sl@lgleﬁ W eQatZé n%)reﬁ:rtfon Addsed @tsifehient

tenp I'onh "m X ure|55|rr Ed at " anbi ent tenperature for 18
h.  Afdifienttemiparature fortlle, godnched with venteremi eutradted with m&l"ﬂd:thm (e 1 Aw/Dhx Thcid

the conbined extract hed h b d If
Como APTRGAECE, 8 WA NS BT 1O ARG o) DI S TR A

I 3 I 49 ,
0. 12" R hsdudls ey B O B et o ont

t ﬁnpegllae Qt.8g offdesiresloprodwat im7& Y yxgld £f=6§f(nd>ewe:m0‘@t = 1pl). Be tdhitersehid (3.2 of
HC E 5
The rentad 0 %00 ob MeBi GBRC Fadsh tufsbaclBE SRRAEE if Sunrb 3y iRt S

feactﬂeﬁfgeﬁw&& UHE 18Sh ufdte Ngenkieni the filehiesn, ahel sebvéntais tevdiporitell disi@Eto giMeethe
conbi ned extracts are washed with brine, dried over magnesi um sul f ate,

filtrdasead produetvaporated to afford 24.8g of the desired product. Yield:

70% LH 1.47-1.93 (m 4 3.12-3.23 (m 2H),
3. 9% ‘3’%‘@%@? Wﬁ h%ﬁ‘m(a@@l 1 731-7] 38 (ﬁn 5H)H) B. ( K
3- Pr olipNMR Q466 HS; 8] BMBGHEY ofoqsmdeﬂa,mese (qi-2H)o 1 6841).7 Blrn2H),0p#Ehé.88 (m,

2H), 2.66-2.73 (m, 2H), 2.88-2.93 (m, 2H)

C. 7-(2,2-Dimethy}-propyl)-6-(2,4-dioxo-3-propyl- 1-oxa-3,8-diaza-spiro[4.5]dec-8-ylmethyl)-7H-
pyrrolo[2,3-d]pyrimidine-2-carbonitrile

/ | N
R 7%" W \\N o§(
o5 5
co,
ot N~£o gzmso J\\\

7{ N

To a solution of 3-propyl-1-oxa-3,8-diaza-spiro[4.5]decane-2,4-dione (332 mg, 1.6 mmol) in
DMSO (4 ml), potassium carbonate (234 mg, 1.7 mmol) and 6-bromomethyl-7-(2,2-dimethyl-
propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile (400 mg, 1.3 mmol) are added to the mixture at
ambient temperature. The reaction mixture is stirred at ambient temperature for 2 h, quenched with
saturated water and extracted with AcOEt. The combined extracts are washed with H,O, brine and
dried over magnesium sulfate. The solvent is concentrated and diethy] ether is added to the residue
to give pale yellow solid, which are filtrated and recrystallized by MeOH to give the product in 81
% yield.
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)".,0 ~&0 K2C03 | DMSONO O 0 2) Pd/C(10%9 NO OH2 H~ MOH 0 112 To a
sol ution of 2,4-dioxo-I|-oxa-3, 8-di aza-spiro[4.5]decane-8-carboxylic acid
benzyl ester (24.4g, 80 mmol) in DMSO (240 m ), potassium carbonate (16.5
g, 120 mmol) and bronopropane (11 m, 120 mml) are added to the m xture
at anbi ent terrperature. The reaction mxture is stirred at anbi ent
terrper%i._ 0 Orgzjt? h, quenched with water and extracted with AcCEt: et her
(1:1 ( %§ conbi ned extracts are washed with bri ne, dried over
magnesi'HNMRI (#e0MHzf 5)CDEL)ed0.ond, FDntoh(s, aHxd.68 (GHF)r b25-d 078 (ins2i32i18t ed by

col um ro n h (Vv
ai ve 228 Tornddr itz P SR PR S oy S T et g € )
To whi yigysolid (21.2 g) and 10 % Pd/C (3 g), MeOH (300nl) is added. The
reaction mxture is stirred at anbient tenperature for 18 h under Ha.
After the filtration, the solvent is evaporated down to give the desired
product. Yield: 78% Rf--0.6 (n-hexane: AcCEt = 1:1) 1H NWR (400MHz, S,
%O (36 bgc(?clvlgg (h%pr%@“fe%&%g%g g@ov(alr;gsmg ﬁ))prepnate staélng mawrlals ang con]altlons {h@

7-(2, 2- g@%&@kg uﬁﬁé’éf)foﬁnﬁﬁ #te Gbtaimed A BERPKH below in Table 7-9.

I-oxa p|ro45dec-8-ylrrethyl)-7l—|- pyrrolo [2,

3-d] pyri m di ne- 2 carbonitrile O O\ NN-+"NNp NO O ON-K2ZC®B NN O
DMSO NN\ N To a solution of
3- propyl -1 -oxa- 3, 8-di aza-ﬁpi ro[ 4. 5] decane-2, 4-dione (332 ng, 1.6 mol) in

R-N" O
o)
N e
ab
§< N/)\\\N
FormulaI
Table 7-9
Expl | Yield Rf (Solvent) - Iy NMR (400 MHz, )
No R (%)
7-58 /\7 46 0.48 (CDClL): 0.36(q, 2H), 0.53(q, 2H),
(n-Hexane:AcOEt=1:1) | 1.01¢s, 9H), 1.16-1.20(m, 1H),
1.79(d, 2H), 2.13-2.21(m, 2H), 2.81-
2.84(m, 2H), 3.39-341(m, 2H),
3.85(s, 2H), 4.33(s, 2H), 6.60(s, 1H),
8.91(s, 1H)
7-59 /\/A 73 0.44 (CDClL): 0.01-0.05(m, 2H), 0.43-

(overall) | (n-Hexane:AcOEt=1:1) | 0.46(m, 2H), 0.63-0.66(m, 1H),
1.02(s, 9H), 1.54-1.57(m, 2H), 1.76-
1.80(m, 2H), 2.13-2.20(m, 2H), 2.46-
2.52(m, 2H), 2.81-2.83(m, 2H),
3.64(t, 2H), 3.84(s, 2H), 4.33(s, 2H),
6.60(s, 1H), 8.90(s, 1H)
760 | . 9.4 0.48 (CDCL): 0.94(d, 6H), 1.01(s, 9H),
(overall) | (n-Hexane:AcOEt=1:1) | 1,50-1.57(m, 2H), 1.76(d, 2H), 2.12-
2.19(m, 2H), 2.45-2.52(m, 2H), 2.80-
2.84(m, 2H), 3.55(t, 2H), 3.84(s, 2H),
4.33(s, 2H), 6.60(s, 1H), 8.90(s, 1H)
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DMSO (4 m),
6- br ononet hyl

pot assi um car bonate (234 ny,
-7-(2, 2-di net hyl -

propyl)-7H pyrrol o] 2, 3-d] pyri m di ne-2-carbonitrile (400 ny,
added to the m xture at

1.7

anbi ent tenperature.

mol ) and

The reaction m xture is

1.3 mmol) are

stirred at anbient terrperature for 2 h, quenched with saturated water and
extrac*—e?—g\fn;t ARt m onbrred—e acts aneg, BeFhe 037 4 and
dried ¢ver jnesi um sukl va}glﬁ nr}?exﬁﬁgs _Jlsl)c (ito\f'§4 ’bl-géi Jlys s et her
i's added to the reside°Falyi (e % ch %}@t%d and
recrysfallized by MeOH to gi Ve the product I n : 2 - o .
(AcOEt). 'H NVMR (400Mqz, S, 13) 0.92 (t, 6%9((1, %i . i\ q,
2H), 1 75-61%7( (m 2110 15’91 .2 20 /m 211), 1@)0%}13592 ,1601 84
(m 2H), 1B0B4|(s2H,| 4. (Is, 1
repeat i|ng the|procedurle®vere®cir G"Hé@‘a%G%Ehé i 106k 3m, 3H 5% 676wy 2H),
materi als andjconditigns the | follow ng conpol rld7s7(d)f2H‘)02 A3R20(m,a41D, d¥daj ned
as identified|belowin Table [7-9. O RSNAO |t[)2.33(m, (2N), N:.30-2.8L(nkordH)l p |
Table 7-9 Explf ~ Yield Rf (Sofl vent) 1H NVR(40Q 33t 2H), 3.846s, RH).94.3¥s,581)4p
0.48 (CDC13): {0. 36(q, 2H), 0.53(q, 211), (n-HeGe1HAELGERO&IIH) 1. 01(s, PH),
1.16-1.200(®, _.14)/Y |79(5;15 2H), 2.1642.21(m |ZEPCI: 8B (L. @) r01241)9H),
3.39-3[41(m 2H), ! 3. 85(cvera)) (n-Hexdn: AcOBIH1:1)q. (G B79¢k2H), BoR203¢m,131), [[- 59
Ap 7.3 0.44 (CDCL3): [0.01-0.p5(m 2H), O0.43- 8(k) 2H), 2.80-2.83(m, 2H),
(n- Hexgne: AcOft =1: 1) Of 46(m PRH), 0.63-0.66(m| sldstd . 2H), 3.84(s, 2H), 4.33(s,
2H), 6.60(s, 1H), 8.91(s, 1H)
7-64 SN 8.4 0.23 (CDCI3): 1.02(s, 9H), 1.38-1.46(m,
O (overall) (AcOEt) 6H), 1.80(d, 2H), 2.13-2.20(m, 2H),
2.38(brs, 4H), 2.46-2.60(m, 4H),
2.81-2.82(mm, 2H), 3.63(t, 2H), 3.85(s,
2H), 4.34(s, 2H), 6.60(s, 1H), 8.90(s,
1H)

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 7-10 are obtained as identified below in Table 7-10

e

74 |\“
N N/)\CN

7-10

7-10
7-65 Q 7-Isobutyl-6-(3-methyl- |[CDCls;, 300 MHz: 0.93 (d, 6H),
\)_
e 2 4-dioxo-1,3,8-triaza-  [1.72 (m, 2H), 2.05-2.45 (m, 5H),
X spiro[4.5]dec-8- 2.97 (m, 2H), 3.03 (s, 3H), 3.80

ylmethyl)-7H-

2-carbonitrile

pyrrolo[2,3-d]pyrimidine-

(m, 2H), 4.25 (d, 2H), 6.46 (m,
1H), 6.59 (bs, 1H), 8.91 (s, 1H).
MH*: 396.
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1.02(s, 911), 1.54-1.57(m 2H), 1.76- 1.80(m 2H), 2.13-2.20(m 2H), 2.46-
2.52(m 2H), 2.81-2.83(m 2H), 3.64(t, 2H), 3.84(s, 2H), 4.33(s, 2H),
6.60(s, 111), 8.90(s, 1H) 7-60 9.4 0.48 (CDCL3): 0.94(d, 6H), 1.01(s, 911),
(overall) (n-Hexane: AcCEt =1: 1) 1.50-1.57(m 2H), 1.76(d, 2H), 2.12- 2.19(m
421Hé3(2 45- 2 Sg(mmZH) 2 80 84(m 2H) 3 55(t 2H), 3. 84(s 2H)
1|} O~ oS J.l‘l} I UJ. o 5
9H) , 17% 3’%1 veraII) gh h
211), |2. 45 2|52 , 2.81- '
4.33(4, 2H), | 6.60 H. 8. '%@ )'fl
1.01(8, 9H), | (overall) (n-HeX
1.59-1'.67(m| 2H), 1.77(d, 2H ‘°a5’°f ns 20(m 2 fFH
2.80-2.81(m |2H), 3.53(t, 2H)|, 3.84(s, 2H), 4.
8.90(g, _1H) A-63 5 5 0 44 (CDE13). 0. 01(d GH)-
(n- HeX&hé: AcQEt +P: 17617c%1{4[4zi%, 2.09-2. 2] 04
2H), 2.80-2. 43¢ ~1), 3. 3% t!netmwn%e@@w 3‘@1‘2)3 )
1H), §.91(s, |1H) 7-64 8.4 0. 23 lcmhpag;"dlnéz 28§ (my 15} 13%?( :
(overdll) (AdCEt) 6H), 1.80(d,Vimethyl-Lisobutyl-Zbi ifm. AH), 2.8 (6 8HH298 iy |
2.46-4.60(m [4H), 2.81-2.82(rp rmlpiz%dm(lmldma)ZHBSe?@ﬂ_(? 2H), 4.07 (t, 2H), " |
2-carbonitrile 4.27 (d, 2H), 6.54 (s, 1H), 6.85 (d,
2H), 7.11 (d, 2H), 8.87 (s, 1H).
MH*: 461.
7-68 IO]@\ 6-{4-[4-(2-Diethylamino- |CDCls, 300 MHz: 0.92 (d, 6H),
N ethoxy)-phenyl}- 1.086 (t, 6H), 1.6-1.9 (m, 4H), 2.18
A piperidin-1-ylmethyl}-7- _ |(m, 2H), 2.35 (m, 1H), 2.47 (m,
isobutyl-7H-pyrrolo[2,3- [1H), 2.65 (q, 4H), 2.88 (t, 2H),
d)pyrimidine-2- 2.96 (m, 2H), 2.71 (s, 2H), 4.03 (1,
carbonitrile 2H), 4.17 (d, 2H), 6.54 (s, 1H),
6.83 (d, 2H), 7.10 (d, 2H), 8.86 (s,
1H). MH*: 489.
7-69 @\ 7-Isobutyl-6-(4-{3-[2-(4- |CDCls, 300 MHz: 0.92 (d, 6H),
methyl-piperazin-1-yl)- |1.6-1.9 (m, 4H), 2.17 (m, 2H),
/? ethoxyl]-phenyl}- 2.29 (s, 3H), 2.3-2,7 (m, 10H),
EN] piperidin-1-yimethyl)-7H-|2.81 (t, 2H), 2.97 (m, 2H), 3.71 (s,
N pyrrolo[2,3-d]pyrimidine- |2H), 4.09 (t, 2H), 4.18 (d, 2H),
2-carbonitrile 6.54 (s, 1H), 6.7-6.85 (m, 3H),
7.19 (t, 1H), 8.86 (s, 1H). MH™:
516.
7-70 —©\ 7-lsobutyl-6-(4-{3-[3-(4- |CDCls, 300 MHz: 0.92 (d, 6H),
o] methyl-piperazin-1-yl)- {1.6-2.1 (m, 6H), 2.18 (m, 2H),
J/ propoxyl-phenyi}- 2.29 (s, 3H), 2.3-2.7 (m, 12H),
NK‘N piperidin-1-ylmethyl)-7H-|12.98 (m, 2H), 2.71 (s, 2H), 2.99 (t,
o pyrrolo[2,3-d]pyrimidine- |2H), 4.28 (d, 2H), 6.54 (s, 1H),
2-carbonitrile 6.7-6.8 (m, 3H), 7.18 (t, 1H), 8.87
(s, 1H). MH*: 530.
7-71 o 7-lsobutyl-6-{4-[4-(2-  |CDCls, 300 MHz: 0.94 (d, 6H),
N,r L pyrrolidin-1-yl-ethoxy)- |1.6-1.9 (M, 8H), 2.17 (m, 2H),
Cl phenyl]-piperidin-1- 2.36 (m, 1H), 2.47 (m, 1H), 2.70
ylimethyl}-7H- (m, 4H), 2.96 (m, 4H), 3.71 (s,
pyrrolo[2,3-dlpyrimidine- |2H), 4.12 (t, 2H), 4.27 (d, 2H),
2-carbonitrile 6.55 (s, 1H), 6.85 (d, 2H), 7.12 (d,
2H), 8.87 (s, 1H). MH*": 487.

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 7-11 are obtained as identified below in Table 7-11
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2H), 4.34(s, 2H), 6.60(s, 1H), 8.90(s, 1H) By repeating the procedures
descri bed above using appropriate starting nmaterials and conditions the
foll owi ng conpounds of formula 7-10 are obtained as identified belowin
Table 7-10 RN N N N-CN 7-10 7-10 7-65 NN 7-1sobutyl-6-(3-nethyl- CDC 3,
300 MHz: 0.93 (d, 6H), 2,4-dioxo-1,3,8-triaza- 1.72 (m 2H), 2.05-2.45 (m
5H), spiro[4.5]dec-8- 2.97 (m 2H), 3.03 (s, 3H), 3.80 ylnethyl)-7H (m
2H), 4.25 (d, 2H), 6.46 ( 2,3-d]pyrimdine- 1 H, 6.59 (bs, 1
H, 891 (s, 1 H. 2-carb : 396. 115 7-66 %,
7-1sobutyl-6-[4-(4- CDClI 3, 30 : 94 (d, 6H), rrethoxy phenyl) 1.6-1.9
(m 4H), 2.21 (m 2H), piperigin-Nyl @ hyl]-7H 2.36 (m 1 H, 2.50 (m 1
H, 3.00 pyrrolo[2,3-dlpyrim&ne- (m 2H), 7:_3175 (bs, 2H), 3.79 (s,
2-carbonitrile 3H), 4.28 (d, 2Hy, 6.58 (m 1 I—a 6.84 (d, 2H), 7.13 (d,
2H), 8.89 (s, 1 H. WM : 404—X67 fO . 6-{4-[4-(2- CDCI3i 300 MHz: 0.92
(d, 6H), N - Dinethylam no-ethoxy)- 1.6-1.9 (m 4H), 2.18 (m 2H), '
phenyl ] -piperidin-1 - 2.36 (m 1 H, 2.39 (s, 6H), 2.47

yl met yI}7|sobutyI H (m 1 H, 2.81 (t, 2H), 2.98 (m

pyrrolol[z 3-d]pyrimdine- 2H), 3.71 (s, 2H), 4.07 (t, 2H), 2-carbonitrile

4.27 [Md7y2 ZPH)<{>_6 547 (s, 1 H,[7q33Metyl-bity))-6-(3-11CDCIs, 3ED, MAz87.025(d, 6HY) .
M g6l | N methyl-2,4-dioxo-1,3,8- [1.70 (m, 5H), 2.13 (m, 2H), 2.35

‘n)()\ triaza-spiro[4.5]dec-8-  |(m, 2H), 2.95 (m, 2H), 3.03 (s,

© ylmethyl)-7H- 3H), 3.78 (s, 2H), 4.42 (m, 2H),
pyrrolo[2,3-d]pyrimidine- |6.54 (s, 1H), 6.79 (bs, 1H), 8.88

2-carbonitrile (s, 1H). MH*: 410.

7-73 || 6-[4-(4-Methoxy- CDCls, 300 MHz: 1.04 (d, 6H),
phenyl)-piperidin-1- 1.6-1.95 (m, 7H), 2.22 (m, 2H),
] yimethyl]-7-(3-methyl-  {2.51 (m, 1H), 3.02 (m, 2H), 3.76

= butyl)-7H-pyrrolo[2,3-  [(m, 2H), 3.78 (s, 3H). 4.45 (m,

d]pyrimidine-2- 2H), 6.56 (s, 1H), 6.86 (d, 2H),

carbonitrile 7.12 (d, 2H), 8.88 (s, 1H). MH":

418,

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 7-12 are obtained as identified below in Table 7-12

Rx

O .
J N
N N/)\CN
é 7-12

7-12
7-74 O?—N 7-Cyclohexyl-6-(3- CDCls, 300 MHz: 1.3-1.9 (m, 8H),
_N methyl-2,4-dioxo-1,3,8- |1.95-2.2 (m, 4H), 2.30 (m, 2H),
triaza-spiro[4.5]dec-8- }2.65 (m, 2H), 2.95 (m, 2H), 3.03
© ylmethyl)-7H- (s, 3H), 3.73 (s, 2H), 4.42 (m, 1H),
pyrrolo[2,3-d]pyrimidine- |6.08 (bs, 1H), 6.49 (s, 1H), 8.86
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7-68 0 -- 6-{4-[4-(2-Diethylam no- CDCI3i 300 MHz: 0.92 (d, 6H), J f
et hoxy) - phenyl]- 1.06 (t, 6H), 1.6-1.9 (m 4H), 2.18
piperidin-l-ylmethyl}-7- . (m 2H), 2.35 (m 1 H), 2.47 (m

isobutyl -7Hpyrrolo[2.3- 1 H), 2.65 (g. 4H) . 2.88 (t. 2H) ., d]pyrimn dine-2-
2.96 (Im 2H), 2.71 (s, 2H), 4-68rhonitrilecar boni t rf($,elMHR 4P2. (d, 2H), 6.54
(s, 1|75 6)83 (d, 2H), 7.10{Z-Gycldhexyls-f6(4-s, [CDIDD, 3¢t MHEN..4-2- P8,
7-1soRutyl %@{3-[2-(4- gth - 0. 92 [18H)62ipo (nqu) 250 (m 1H),
met hyl}- pi péer -1-yl)- 1.6-

)]
KdTh-14yinetByliL7TH D7 12
PR
. m . S, ~ ri
4.18 (|d, 2#). 2-carbonitril éé z?ﬂitﬁ'e 1 H)y 6. [ } Sgé) "% (dy
H, 8.186d 1 Hr M 516l 7 70 -7 | sobuty S 9-91ds 3 vv,
MHz: 0.92 (d, 6H, O ' nmethyl- plperazmlyl) 162.1

m 6H), 2.18 (m
8 arbomtrxles

I
L
(
2H) Hehz #%H)m
i’ pe“](Ej’)IEa?rH@é(n A % lhﬁ%?lﬁg%/{)h}a _yr@pa?ﬁmﬁ%f 6 l_}gl&l-ﬁpirrg gﬂ -d , {9
pyrrol o[ 2, 3-d] pyri m di ne- 2H), 4 28 (d, 2H), 6.54 (s, 1 H), 2 carbonitrile
6.7- 6bﬁ’fé\§\"nﬁl§ , 7.18 (t, 1 H, 887 (s, 1 H. MH: 530. 7-71 0

7-1so0 §°[4-[4-(2- CDCI3i 300 MHz: 0.94 (d, 6H), Nf

pyrrol G-Bbﬁkylﬂyilsolﬁl‘tﬁw-?yrr&lo@,&a@p}&%id&b{)%ca&b&ﬁtrﬂm 2H, G
phenyl]-piperidin-1 - 2,36 (m 1 H, 2.47 (m 1 H), 2.70 ylnmethyl)-7H (m
4H), 2.96 (m 4H), 3.71 (s, pyrrolo[2,3-d]pyrimdine- 2H), 4.12 (t, 2H),
4.27 (d, 2H), 2-carbonitrile 6.55 (s, 1 H, 6.85 (d, 2H), 7.12 (d, 2H 8.87
s, 1H M++:487. By rep ing the procedures described above using
appropriate starting rials and conditions the

“22

A. (5-Bromo-2-chloro-pyrimidin-4-yl)-isobutyl-amine

.

HN N Cl

To a solution of 5-bromo-2,4-dichloropyrimidine (14.0mmol) in methanol (30ml) is added
isobutylamine (28.0mmol) at room temperature. The mixture is stirred at room temperature for one
day and diluted with AcOEt. The organic layer is washed with water and brine, dried over sodium
sulfate and concentrated. Chromatography on silica gel (n-hexane and n-hexane: AcOEt=25:1) gives
the product in 78 % yield. Rf=0.52 (n-hexane:AcOEt =4:1)

B. 5-Bromo-4-isobutylamino-pyrimidine-2-carbonitrile
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foll ow ng conpounds of fornmula 7-11 are obtained as identified belowin
Table 7-11 116 RN NN _CN 7-11 7-11 7-72 O 7-(3-Methyl -butyl)-6-(3-
CDCl 3, 300 MHz: 1.02 (d, 6H), ,N- nethyl-2,4-dioxo-1,3,8- 1.70 (m 5H),
2.13 (m 2H), 2.35 o0 Atriaza-spiro[4.5]dec-8- (m 2H), 2.95 (m 2H), 3.03
(s, ylmethyl)-7H 3H), 3.78 (s, 2H), 4.42 (m 2H),
pyrrolo[2,3-d]pyrimdine- 6.54 (s, 1 H, 6.79 (bs, 1 H), 8.88
2-carbonitrile (s, 1 H. M&: 410. 7-73 ! 6-[4-(4-Methoxy- CDCI 3, 300 MHz:
1.04 (d, 6H), phenyl)-piperidin-I - 1.6-1.95 (m 7H), 2.22 (m 2H),
ylmethyl]-7-(3-methyl- 2.51 (m 1 H), 3.02 (m 2H), 3.76 N~
butyl)-7Hpyrrolo[2,3- (m 2H), 3.78 (s, 3H. 4.45 (m d] pyri m di ne-2-
2H), 6. B6a falytioh dfi(5-bfondB2-Chlpro2piyimidiodryipisobutyl-amire (12. ZnanolPiH)DMSOZ800B is 1

H . M+, 418. By repgati] t d i d .

appr opr ?dgf%l’%t?sé#‘l Wﬁgﬁﬁkg}ﬁﬁ?@? 5%05%@@ ﬁ-ﬁoﬁ%ﬁgﬁ%{é@ %%8 ??25&3%‘5‘3 ll:rg?rpo unds of

f or mul aDKISOR1 A1} abbmitepbraarel Tenhixfureid stiméday 7517 CTaib] 8 arid dRutRk with ANOEN NLCN
RN ACCRACTIET R es SN P SIERT R
tri aza- gpohiofraph66 sifica g1 GPhdxhe: REPEL=25:951 % Mind24d} 1) gBreDthe pyddiet gk )% 7H (s,

3H), 3.73 2H), 4.42 1 H), , 3-
H)H? 6_4gie]@glgf:9.4ﬁ)(p-h8xagle:A(crg)]Et=3:|i|3 p rrolo[2,3-d]p rimdine- 6.08 (bs, 1

C. 6-Benzyl-7-isobutyl-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile

5-Bromo-4-isobutylamino-pyrimidine-2-carbonitrile (0.39mmol), 3-phenyl-1-propyne (0.78mmol),
dichlorobis(triphenylphosphine)palladium(II) (0.02mmol), copper (I) iodide (0.04mmol) and
triethylamine (1.2mmol) in DMF (3ml) is stirred at 75°C for 2.5h. After the reaction mixture is
treated with saturated ammonium chloride, the mixture is extracted with AcOEt. The organic layer
is washed with brine, dried over magnesium sulfate and evaporated down. The crude product is
applied to a column chromatography on silica gel, which is eluted with following solvents: n-
hexane: AcOEt=10:1 (v/v) and n-hexane:AcOEt=8:1 (v/v). The solvent of the latter effluent is
removed by evaporation and dried in vacuo to afford the title compound. yield 40.6%, Rf=0.53 (n-
hexane: AcOEt=1:1).

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 8-1 are obtained as identified below in Table 8-1.

/Y N
%)\\ 8-

N7 N
Rx N
Table 8-1
[ Expl. No. | Rx | Yield (%) |Rf (Solvent) | '"H-NMR (400MHz,3)
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117 2-carbonitrile (s, 1 H. MH: 422. 7-75 ' 7-Cycl ohexyl -6-[4-(4- CD30OD,
300 MHz: 1.4-2.1 (m methoxy-phenyl)- 12H), 2.22 (m 2H), 2.50 (m 1 H),
pi peridin-1-ylnethyl]-7H 2.71 (m 2H), 2.98 (m 2H), 3.75

pyrrolo[ 2, 3-d]pyrimdine- (s, 3H), 3.79 (s, 2H), 4.67 (m 1 H),
2-carbonitrile 6.65 (s, 1 H, 6.83 (d, 2H), 7.10 (d, 2H, 8.91 (s,

1H. - 430. xanpl e 8| descri bge.g3he preparati on (@DC13) ogo(d 6H),2 19 2.30(m,

6- Degazyl - 7H- pyr [2. B-d] pyri MiAheemeacoERAM trl1 e 2] £1935, b1

6- Benzyl - 7-i sgbutlyl - 7Hipyrrol o {[ 2, 3-d] pyrim (SC@H-}‘)QI]Q&FQ 75%4 N N \'N
A. |(5- Brono- 2-ichl oro-pyri m di n-j4-yl) -i sobutyl - rqrg«g(m 1), $Bh @f

3
sol urion of S-[brono- 2, f-gichior T drme (141 n "u) IS
added, isobutyl agine (?8g0mml )%?&%gquc fgc;fel &CBCIS 105 EF%H MH%QH{)I rir ed
at [room t enperjat for one dc)g an ute Qé% 135%%5 %lh)al er
IS itH water and brinel dried over sodil
concentrated. Chromatography on silica gel (n- hexane and
n- hexane: AcOEt =25: 1) gives the product in 78 %yield. Rf--0.52

(n-hexane: AcOEt =4:1) B. 5-Bronop-4-isobutylam no-pyrimdine-2-carbonitrile
Br N HN¥-8 Y 118 To a sol ution of

o adacntpe aeL el by L ot IS PR 2o e o

(3.75mmol ) in DWVBQ(17ml) at room tenperature. The m xture is stirred at 75
C for 18h and dil uted @- AC The organic layer is washed with water
and brine, dried over % @ : and concentrated. Chronmatography on
silica gel (n-hexane: AcOE X e 12:1) gives the product in 84 %

A. 2-Prop-2-ynyl-naphthalene

SO
H

To a suspension of Mg powder (5.3mmol) and one piece of iodine in THF (4ml) is added 2-
bromonaphthalene (4.6mmol) in THF (2ml) at room temperature and the mixture is stirred at 85 °C
for 0.5h. Copper(I) bromide (0.32mmol) is added at room temperature then methoxyallene
(4.6mmol) in THF (3 ml) is added at 0 °C and the mixture is stirred at room temperature for 2 h.
The mixture is poured into saturated ammonium chloride, extracted with AcOEt. The organic layer
is washed with brine, dried over sodium sulfate and concentrated. Chromatography on silica gel (-

hexane:AcOEt=20:1) gives the product in 18 % yield. Rf=0.5 (n-hexane:AcOEt =10:1)

B. 7-(2,2-Dimethyl-propyl)-6-naphthalen-2-ylmethyl-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile

3. r L~
K
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yield. Rf--0.46 (n-hexane: AcCEt =3:1) C. 6-Benzyl-7-isobutyl-7H pyrrolo
[ 2, 3-d] pyrimdine-2-carbonitrile

5- Br ono- 4-i sobut yl am no- pyri m di ne-2-carbonitrile (0.39muol),

3- phenyl -1 - propyne (0.78muol ),

di chl orobi s(tri phenyl phosphi ne) pal | adi un{I1) (0.02mmol ), copper (1) i odide
(0.04mmol) and triethylamne (1.2mmol) in DMF (3nl) is stirred at 75C for
2.5h. After the reaction mxture is treated with saturated amoni um

chl or i deThis epanpepnd isobtaingd apalpgryslydo §iltehowe OEt . The organic layer is washed
with brine, dried over magnesi um sul fate and evaporated down. The crude
product is applied to a colum chromatography on silica gel, which is

el ut ed WRER.4rohdxami: AGOEGHF BNt s: n- hexane: AcOEt=10:1 (v/v) and

n-hexanej AcOEt=8:1 (v/v). The solvent of the latter effluent is renmoved by
evapor at 13 NVR(d0Gy CDE1R) Ak 8(s, SHA i 2Hh . 38(s, PH), 6o IHY 7.26+ B3 0imd 095 %

usi ng apb Ghr IR 2R b T AGRERD ads Pons the. ol low ng

corrpounds of formula 8-1 are obtained as identified bel owin Table 8-1. NI

N 8-1 I%N Tabl e 8-1 Ex %ﬁ%%gb(wem (9% .Rf (Solvent)
( 400NHz , 'BY TePepiige the procgdiargs % FOVG USiHE dPPraRijate Yarting @a@aelﬁﬁnd fsmiltlons the
( n- hexan@ld\eitlrtsrapouhdsléD forrul® 8 Ochre @Jl’ﬁmed"asl&ﬁﬁﬁedzt@owﬁxﬁas 1H), 7.19(d,
2H), 7.26- 7. 38(m 3H), 8.84(s, 1H 74 0.50 (CDC13): 1.05(d, 9H), 4.07(s,
2H), 8-2 (n-hexane: AcCEt=2: 1) 4 22(s 2H) 6.24(s, 1H), 7.19(d, 2H),
.26-7.38(m 3H), 8.82(s, 1H)

(

7.26-7
7- (2, 2-di net hyl - propyl ) - 6- na ht h \- yI met hyl - 7H pyrrol o
[ 2, 3-d] pyri m di ne- 2-car boni t N / =+ Pr op 2-ynyl - napht hal ene \ H

(

Table 8-2

X Rf (Solvent) 14 NMR (400 MHz, §)
Expl. ,

No.

(CDCI3)
8-3 04 1.08(s, 9H), 4.11(s, 2H), 4.38(s, 2H),

(n-hexane:AcOEt =3:1) | 6,27(s, 1H), 7.26-7.30(m, 1H), 7.47-
7.52(m, 2H), 7.61(br s, 1H), 7.75-7.88(m,
3H), 8.82(s, 1H)

[0 (CDCI3)
8-4 o)\©\ 0.54 1.05(s, 9H), 4.02-4.17(m, 6H), 4.23(s,

(n-hexane:AcOEt=1:1) | 2H), 5.80(s, 1H), 6.23(s, 1H), 7.17-
7.22(m, 2H), 7.46-7.51(m, 2H), 8.82(s,

1H)
o (CDCB3)
8-5 <j©\ 0.31 1.04(s, 9H), 4.06(s, 2H), 4.15(s, 2H),
© (n-hexane:AcOEt=3:1) | 5.97(s, 2H), 6.28(s, 1H), 6.59-6.65(m,
2H), 6.75-6.80(m, 1H), 8.84(s, 1H)
8-6.
Cl
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co-"~ To a suspension of My powder (5.3mmol) and one piece of iodine in THE
(4ml) is added 2- brononaphthal ene (4.6mvol) in THE (2m) at room
tenperature and the mxture is stirred at 85 C for 0.5h. Copper(l) brom de
(0.32mmol ) is added at roomtenperature then nethoxyallene (4.6mmol) in
THE ( 3 6¢(Chilarodetreyl)-at(2(2-dinwtisy Hphepyth- 3H-pyeolos2, 3] pyr BRidie-2-0@BodigIPEr at ur e
for 2 h. The mxture is poured into saturated ammoni um chl ori de, extracted
with AcOEt. The organic layer is washed with brine, dried over sodium
sul fate i AL togr ) LhiGangel (n-
hexane: Agslo%ﬁ%lg%hq‘g?{/@g“%’% %?ggg’gt(ﬂ@%ngﬁ%%%w g?lg?eng =0.5 (n-hexane: AcCEt
=10:1) B. 7-(2,2-Di nethyl -propyl)-6-napht hal en-2-yl met hyl - 7Hpyrrol o [ 2,
3-d] pyri m di ne- 2- car boni tBr+_e XN N N 120 Thi s conpound i s obt ai ned
anal ogously to 8-1 above. m« n- hexane: AcOEt =3:1) 1H NVR(400 MHz,
CDC13) 6 1.08(s, 9H), 4. 4tS N2 4. 38(s, 2H), 6.27(s, 1H), 7.26-7.30(m
1H), 7.47-7.52(m 2H), 7.!61(br s, 1H), 7.75-7.883(m 3H), 8.82(s, 1H By

h

repeating the procedures ri bed above using appropriate starting
materials and conditions t foll owi ng conpounds of fornmula 8-2 are
obtained as identified belowin T1 R~ NN NNZ8-2 Y Table 8-2 Rx~ Expl
Rf (Solvent) 1H NVR(400 MHz, 8) . No. (CDC13) 8-3 0.4 1.08(s, 9H),

R T I
neopentylamine (25.5mmol) at room temperature. The mixture is stirred at room temperature for
one day, diluted with AcOEt. The organic layer is washed with water and brine, dried over sodium
sulfate and concentrated. Chromatography on silica gel (n-hexane: AcOEt=30:1 and 3:1) gives the
product in 78 % yield.
Rf=0.62 (n-hexane:AcOEt =3:1)

B. 5-Bromo-4-(2,2-dimethyl-propylamino)-pyrimidine-2-carbonitrile

BrrN
/)\
N

HNT NS

8

To a solution of sodium cyanide(10.4mmol) and 1,4-diazabicyclo[2.2.2]octane(1.1mmol) in
water(2ml) and DMSO(1ml) is added (5-bromo-2-chloro-pyrimidin-4-yl)-(2,2-dimethyl-propyl)-
amine(10.3mmol) in DMSO(17ml) at room temperature. The mixture is stirred at 60 °C for 6h and
diluted with AcOEt. The organic layer is washed with water and brine, dried over sodium sulfate
and concentrated. Chromatography on silica gel (n-hexane:AcOEt=30:1, 10:1 and 3:1) gives the
product in 84 % yield.

Rf=0.46 (n-hexane:AcOEt =3:1)

C. 1-Chloro-4-prop-2-ynyl-benzene

D/\
H
Cl
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3H), 8.82(s, 1H) (CDC13) 8-4 0.54 1.05(s, 9H), 4.02-4.17(m 6H), 4.23(s,
(n-hexane: AcCeEt=1:1) 2H), 5.80(s, 1H), 6.23(s, 1H, 7.17 7.22(m 2H),
7.46-7.51(m 2H), 8.82(s, 1H) (CDC13) 8-5 0.31 1.04(s, 9H), 4.06(s, 2H,
4.15(s, 2H), O (n-hexane: AcOEt=3:1) 5.97(s, 2H), 6.28(s, 1H), 6.59-6.65(m
2H), 6.75-6.80(m 1H), 8.84(s, 1H) 8-6. CL N 121 6-(4-Chloro-benzyl)-7-(2,
2-di met hyl -propyl )-7Hpyrrolo [2, 3-d] pyrimdine-2-carbonitrile A
(5-Brono-2-chloro-pyrimdin-4-yl)-(2,2-dimethyl-propyl)-amne Br I " N HN
N fCl To a solution of 5-bronop-2,4-dichloropyrimdine (13.2mmol) in MeOH

20m). i s, ,added . neo m ne (25. | ) at room tenperature. The m xture
i(s sti -ré%"glﬂ °¥%B?ﬂzb’§%{e?\r/%%ﬂ%ﬁﬂd?mmah% rolof2y ndlpyrippdine-Awarhonitrilee
organic layer is washed with water and brine, dried over sodium sulfate
and concentrated. Chromatography on silica gel (n-hexane: AcOEt=30:1 and
3:1) gives the product R 78 %yield. R =0 62 (n-hexane: AcOEt =3: 1) B.

5- Brono- 4- (2, 2-di net hyl - pr ¢ am no) pNri m di ne-2-carbonitrile Br ~1 NH
N N N To a solution of sodirynKcy3
1, 4-di azabi cycl o[ 2. 2. 2] oct ane(I1

To a solution of 5-bromo-4-(2,2-dimethyl-propylamino)-pyrimidine-2-carbonitrile(8.7mmol) and 1-
chloro-4-prop-2-ynyl-benzene(13. 1mmol) in DMF(30 ml) are added triethylamine(25.8mmol),
copper(I) iodide(0.87mmol) and dichlorobis(triphenylphosphine)palladium (II) (0.44mmol) under
nitrogen. The mixture is stirred at 80 °C for 2 h and diluted with AcOEt. The organic layer is
washed with water, saturated ammonium chloride and brine, dried over sodium sulfate and
concentrated. The crude product is purified by chromatography on silica gel (-
hexane:AcOEt=25:1, 15:1, 10:1 and 5:1) to give the product in 95 % yield.

Rf=0.43(n-hexane: AcOEt=3:1)

Iy NMR (400 MHz, CDCI3) 6 1.05(s, 9H), 4.06(s, 2H), 4.19(s, 2H), 6.22(s, 1H), 7.08-7.13(m, 2H),
7.30-7.35(m, 2H), 8.84(s, 1H)

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 8-3 are obtained as identified below in Table 8-3.

Ci
/ \ B\Q‘N 8-3
N
\
R
Table 8-3
Expl | | Rf (Solvent) 1H NMR (400 MHz, 5)

No. R
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wat er (2nl) and DVBQ(1m)
(5- bromo-2-chl oro- pyrimdin-4-yl)-(2, 2-di met hyl -

DMSQ(17ml) at room tenperature.

i s added

The m xture is stirred at 60 C for

propyl)- am ne(10. 3nmol )

in

6h and

diluted with AcOFt. The organic layer is washed with water and brine_ drjed
over godi um ahd concentrated. CHEP&IDg1H5tsy 98D 4965, 2FD g1,
(n- hexane: Ac 0431 and 3:1) gi vemhe22@r D) GTI08-N 18, 2HY) EBC-
Rf =0. 48-d n- h (7=Bexane:AcOELEN DI Q-7850mOPHS, -/gu(k,-Ippnzene CI H 122
D.
6-(4-ﬂ:hl or o- 2 2 di met hyl - propyl )-7H pyrrol o[ 2, 3-d] pyri m di ne-|2-c
ar bonip+it-e to—a—setutton 5 >
5- br offo- 4- (2 O&flopyl am no i| HERTR): 32021 B 81 23%220681 ) land
1- chllor o- 4- ( Bﬁ%‘éﬁ@(c%ti‘?r% 2, HREEG(m 1 Ha el 644 631(8
trieth¥ram n , copper (1) iodi cel(H) B2 RH),a038(d, 2H), 8. 84(s 1H)
di chl gr obi s( [ hosphi ne) pal | adi um|(11) (0.44mmol) under nit rogen.
The mjxture at 80 Cfor 2 h and diluted with AcCEt. The organfic
| ayer |is wap pat er, sat urat ed aljm)ni um chl ori de and bri ne, dr| ed
over <sodium-bul-fate——and Ccnr-anfraf ad- b e—erude—poduet——S—pure —by—
chromdat ography on sili C el (n- hexane A@%C_I@“)\:—,_O?l(d}@}@:2.I%§§lgnd®,l) t o
gi ve tlhe profuet-n 95 %3% el d. Rf=0.43(|rh02%s.a30), A6 2H), 6126(s HERIVRL 100
MHz, @B3.3) B1.05(s, 9H(r-hexaweOENG:1) 4 | 7oI&m, 2H),,7.30-2366m, 2EH) 8.85(s, 1H)
7.08-1.13(m|2H), 7.3p-7.35(m 2H), 882(5 lH) By repeatlngthe
pr oc e eH-es—dpseri-bed—abovre—dsi-reg—appropH et
condi tjions th fol |l oM ng corrpounds of fcxmq O§3T¢§8@i3?§):11€g3 zs”(m
i dentilfi ed begl in Tab a1 N 181)34. IB(C‘RZHMﬂ ¥(g-23), 6.29(s, 1H),
8-9 (n- hexane ACOEt-3 l) 7.12-7.18(m, 2H), 7.30-7.36(m, 2H), 8.86(s,
1H)
(CDCI3): 1.0-1.22(1m, 5H), 1.44-1.52(m,
0.37 2H), 1.66-1.89(m, 4H), 4.03(d, 2H), 4.16(s,
8-10 (n-hexane:AcOEt=3:1) | 2H), 6.26(s, 1H), 7.11-7.16(m, 2H), 7.30-
7.36(m, 2H), 8.84(s, 1H)
(CDC13): 0.95(d, 6H), 1.49-1.68(m, 3H),
0.31 4.16-4.22(m, 4H), 6.31(s, 1H), 7.11-7.17(m,
8-11 (n-hexane:AcOEt=3:1) | 2H), 7.30-7.37(m, 2H), 8.85(s, 1H)
(CDC13): 0.8(t, 6H), 1.18-1.42(m, 4H),
0.37 1.77-1.89(m, 1H), 4.09(d, 2H), 4.16(s, 2H),
8-12 (n-hexane:AcOEt=3:1) | 6.28(s, 1H), 7.11-7.17(m, 2H), 7.30-7.37(m,
2H), 8.86(s, 1H)
8-13.

7-Cyclohexyl-6-[4-(4-methyl-piperazin-1-yl)-benzyl]-7H-pyrrolo[2,3-d]}pyrimidine-2-carbonitrile



Expl. Rf (Solvent) 1 No. R H NMR(400 MHz, 8) 123 (CDC13): 1.05(s, 9H)

4. 86(5, 2(1- 1), 4. )19(5, 0.43 2H), 6.22(s, 1H), 7.08-7.13(m 2H), 7.30- 8-6
(n-hexane: AcOEt=3: 1) 7.35(m 2H), 8.84(s, 1H 0.24 (CDC13): 1.21-1.90(m
8H), 2.52-2.59(m (n-hexane: AcCEt=4:1) 2H), 4.06-4.13(m 1H), 4.16(s, 2H),
6.31(s, 8-7 1H), 7.12(d, 2H), 7.33(d, 2H), 8.84(s, 1H (CDC13): O. 91(d

-5’ (n hevang. Acctt Lot el iy Cyighgin YgyrbidZeitegtiasardoniile " 1
( CDCl 3X 1.5mmed, bn@@l@ﬁplpmmeilﬁmm ¢ésigm cﬁrbBBat%l(-ll ;11114*11012 Qddl—ﬂbﬁtylpﬁoéiﬁﬁ g( m
’oﬁ%%@l (dl’l]{%nno )&%1;%1 )'(Tbaﬁ a?%ot%in gﬂlﬂe)ne gﬁ 1&5%‘2{4%1: 105%(3 fpr§ip Qﬁyr the

X
é gg( Zsl.rﬁel(idiﬁ mikthre 1s4qLQ>'ﬁ(:ﬁ|ed \gith ?atgrageg(a‘i’n%n&ié&% c(ﬂzbrﬁ'ﬁ ﬂ8’19 gle?ﬁlg,sz I—i%tr%%f%%?:

0. 95( dAC@E% Thg Oiéﬂzc 18?er ed with brineq drj aVeZZJQagnesiH)n subfatd b evapidyated .
(7 CI:IL)%Z 1; )dé\% Tih ee cﬁldjc#ﬁr&ﬁh g’_sgé}% efg‘fo%ﬂ‘ ﬁ geﬂﬁl%@? c{x:o;yggg@glg)}nr&hi%?s ehlt%gtvgﬁ H)
4.16(s fol]@m)ng sobvens: @tb MeOdhi CH; ant 3% MeCB (5 CHLE),. The dolveht &7 (e atdd) .

- 7- Cycl ohexyl - 6-
[7;13(()47' é}]ls E’FE% Fgg}’ ﬁVéE%iiltjo%q%ﬂi ln;]quc% (¢ afferd the title compound. yield 40.0%,
[ 2,3-d] pyri m dine-2-carbonitrile qg__~ rcN N NN

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 8-4 are obtained as identified below in Table 8-4.

Dichlorobis(triphenylphosphine)palladium (II) is used instead of palladium (IT) acetate for the
synthesis of 8-15. 1,4-Dioxane is used instead of toluene for the syntheses of 8-17 and 8-19 to 8-27.

(n-hexane:AcOEt=1:1) | 2.51(m, 2H), 3.14(t, 4H), 4.10(s, 2H),
4.10-4.20(m, 1H), 6.3(s, 1H), 6.88(d,
2H), 7.09(d, 2H), 8.82(s, 1H)

}:{2
Rr1—N 8-4
=N
/) )\:N
N
\
R
Table 8-4
I};?,I)(()pl. I?Z ;Iq Rf (Solvent) lH NMR(400 MHz, 5)
17N
~ 0.47 (CDCl): 1.20-1.88(m, 8H), 2.35(s,
8-13 N/ﬁ (CH,Cly:methanol=9:1) | 3H), 2.50-2.60(m, 6H), 3.18-3.21(m,
k/N 4H), 4.09(s, 2H), 4.13-4.19(m, 1H),
~N 6.30(s, 1H), 6.95(d, 2H), 7.02(d, 2H),
8.81(s, 1H)
(CDClLs): 1.20-1.45(m,4H), 1.45-
i 0.48 1.75(m, 2H), 1.80-1.90(m, 2H), 2.49-

8-14 @

N
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6 124 A m xture of

6- (4-chl or o- benzyl ) -7-cycl ohexyl

-7TH pyrrol o[ 2, 3-dl pyri m di ne-2-carbonitrile

(1.5mmol ), 1-methyl piperazine (1.8mmol), cesium carbonate (1.4nmmol),
2-(di-t- butylphosphlno) bi phenyl (0.3mmwl) and palladium (I1) acetate in
tol uepe (6 tirrled pt 1Q0C for 3h. Aft ern (CDEL). 1&8&dt700m, 2H)xL.18-e i s
quenchedswi|t h Nat uMat €d nij@Bd9chl ori de, the 190&h, WP, 2.63-BXT(ALHERd.304 t
AcCEt| Thelorganic yayle W SOHgClyMeOHSS:1ne | 20128, GH)VES7-DBgResH) 819Ul flat e
and eyapor at ed WS (T rude product is appl3i2edn,t4eT) 4. si¢, 28R 4054, 200U M
chr onpt ogr aphy, which|lis elutgd with foll ow ngHs®.30e)1H), 68%60EGH 2H), CHICl 2
and 3P0 Me I n CH2CI 2.} The sollvent of the | at tgr03-7660n 210y 8.8%s,riéhoved by
evapofatio @d Ted I p vacuqg to afford the t |(¢De13qmmrm), i8e, Sb(A,O 0%
By repgagi ng tNe cedyr es dgosi bed above usiipg 244p¢ af, 23k kAl dehng
mater|al s and mcilr I ans e |fioHlcyaegHsRmpol @Q@ pjg(,f},g{}myh 82(8; A6,
obt ai hed ag i dent At bel ow i{n Tabl e 8-4. 2H), 6.27(s, uﬂ,688692n12H)
Eichlbrob|<(triphenyl hosphlnq)palladiun1(ll) 1750548 fflmi 513); 8.88( Sq_)pa I'T adijum
(rn) cetate—fr—the—(symthesits o815 2= @5@[}’(1%@35%9 §r6ﬁ§1c92y_
tolue1§420r ﬁg\fynthes s of §-olsh and 8-19 to NA N
N Table 8-4 Expl,, R2 Solwgm&%m&hkéﬁ@%§?( "4 (§2é§ \IN 1
0.47 (CDC13): .50\1.8( 8H) (GG g o5
2.50-2.60(m 6H), 3.18 3 21( N 4H), 4.09(s,
6. 30( b6 OBty TRt DB B b‘“‘ 05(s ) 2%9(
1.20- §.45(1m M/\l\l 5-| $-14 Of)y f 48 1.75(m 2 %Eg%o_f;b )m32 e 9
K/N\ (CH,Cl:MeOH=9:1) | 4H), 4.07(s, 2H),4 14(s, 2H), 6.26(s,
1H), 6.88-6.92(m, 2H), 7.02-7.08(m,
2H), 8.81(s, 1H)
(CDCI3): 0.90(d, 6H), 1.10(d, 6H),
8-19 /L 0.61 2.20-2.32(m, 1H), 2.67-2.80(m, 5H),
N/\l (CH,C1:MeOH=9:1) 3.18-3.25(m, 4H), 4.02(d, 2H), 4.09(s,
K/N\ 2H), 6.27(s, 1H), 6.88-6.92(m, 2H),
7.03-7.08(m, 2H), 8.82(s, 1H)
(CDCl3): 0.90(d, 6H), 2.19-2.31(mm,
820 | O 0.56 1H), 2.60-2.82(m, 6H), 3.18-3.28(m,
LN (CHLCL:MeOH=9:1) | 4H), 3.37(s, 3H), 3.53-3.58(m, 2H),
4.02(d, 2H), 4.09(s, 2H), 6.27(s, 1H),
6.87-6.92(m, 2H), 7.03-7.08(m, 2H),
8.82(s, 1H)
(CDCI3): 1.04(s, 9H), 1.09(d, 6H),
8-21 /l\ 0.59 2.65-2.76(m, 5H), 3.17-3.23(m, 4H),
N/\ (CHCl:MeOH=9:1) | 4.06(s, 2H), 4.13(s, 2H), 6.25(s, 1H),
k/N\ 6.88-6.92(m, 2H), 7.02-7.06(m, 2H),
8.81(s, 1H)
(CDCI3): 1.04(s, 9H), 2.60-2.72(m,
822 | O 0.56 6H), 3.20-3.27(m, 4H), 3.38(s, 3H),
Lo (CH,Cl:MeOH=9:1) | 3,53-3.58(m, 2H), 4.07(s, 2H), 4.13(s,
2H), 6.24(s, 1H), 6.85-6.91(m, 2H),
7.01-7.06(m, 2H), 8.81(s, 1H)
(CDCI3): 1.04(s, 9H), 3.03-3.09(m,
§-23 0/\ 0.66 4H), 3.82-3.89(m, 4H), 4.07(s, 2H),
K/N\ (n-hexane:AcOEt=1:1) | 4.14(s, 2H), 6.24(s, 1H), 6.85-6.91(m,
2H), 7.03-7.09(m, 2H), 8.81(s, 1H)
0 (CDCI3): 1.04(s, 9H), 2.14(s, 3H),
g4 | M 0.52 3.12-3.22(m, 4H), 3.60-3.65(m, 2H),
N (CH.CL:MeOH=9:1) | 3.75-3.80(m, 2H), 4.07(s, 2H), 4.14(s
K/N\ 2H), 6.24(s, 1H), 6.87-6.93(m, 2H),
7.04-7.10(m. 2H). 8.82(s. 1H)
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(n-hexane: AcOEt =1:1) 2.51(m 2H), 3.14(t, 4H), 4.10(s, 2H), 4.10-4.20(m
1H), 6.3(s, 1H), 6.88(d, 2H), 7.09(d, 2H), 8.82(s, 1H 125 (CDCl3):
1.56-1.70(m 2H), 1.78- 8-15 N'') 0.39 1.90(m 2H), 2.03-2.17(m 2H), 2.30

~N (CH2C12: MeOH=9: 1) 2.42(m 5H), 2.57-2.60(m 4H), 3.19- 3.22(m 4H),
4.12(, 2H], 4.64-4.73(m _1H], 6.30(s, 1), b708-76064,2H), 263G, 1H)
7.03-[7.06(M 2H), 8.84(s, 1H)| (CDC13): 0.90(#H, 6H), 2.18-2.30(m 8-16 N'')
0.45 [IH), 2.36(s, 3H),| 2.55-2|61(m 4H), N (CH2Cl2: MeOH=9: 1) 3. 19- 3. 22(
4H), W.02(4, 2H, 4.0 |, 6.27(s, 1H), 6.88-6.92(m 2H),
7.05-[7.10(M 2H), 8.82 (CDCl 3+DMBO-d6]: 0.91(d, 6H), 2.20 8-17 .54
2.31(jm 1H[, 3. 10-3. 14 3. 82- (n- hexan(GRCE):3D4(s) 98), 838 OHH)
4. 03(|08-22 ,>mg(s, 2 3062, 1H), 6. 88- $3986M(RHH), I50862(%, 4a1,M |
2H), 8. 83($,” 14 W(PC] DO}hexindS(QE=DH) | 42694, 4,18, BN 245, AEAS §H) |
2.60-R.70( 4H) ,\3w2d ( CH2C12: MeOH=95.85-64i%m, 241)07.057.080m) 287} 14( s,
2H), b.26($, 1H), 6.8§ 2H), 7.02-7.08(8R1(s2HY), 8.81(s, 1H) (CDCI3):
0.90([d, 6H|, 1.10(d, 9 N 0.61 2.20-2]32(m 1H), 2.67-2.80(m 5K,
gcgg gzégf(sﬁﬁg;i) 3. 1c 4;;% 4905(2?, 24&%1(@9&35-@%053,&3&&@ 1H),
. 88- 68 9 7. : no. , 8. S, 11 (D360, B 9EH3 36H) -
2.19-p. 31(I >N (n-hexane:AcOEt=1:1) | 4H), 3.43-3.50(m, 4H), 4.09(s, 2H),
L 4.15(s, 2H), 6.25(s, 1H), 6.88-6.95(m,
2H), 7.05-7.12(m, 2H), 8.82(s, 1H)
(CDCI3): 1.04(s, 9H), 2.0-2.1(m, 2H),
8-27 U 0.37 2.41(s, 3H), 2.58-2.65(m, 2H), 2.7-
N (CH,C1;MeOH=9:1) | 2.78(m, 2H), 3.45-3.51(m, 2H), 3.55-
3.62(m, 2H), 4.08(s, 2H), 4.10(s, 2H),
6.26(s, 1H), 6.62-6.68(m, 2H), 6.97-
7.02(m, 2H), 8.81(s, 1H)

8-28.
7-Cyclohexyl-6-(4-hvdroxymethyl-benzyD)-7H-pyrrolo[2.3-dlpyrimidine-2-carbonitrile

To a solution of (4-prop-2-ynyl-phenyl)-methanol (10mmol) and 5-bromo-4-cyclohexylamino-
pyrimidine-2-carbonitrile (7mmol) in DMF (20ml) are added triethylamine (21mmol) ,
dichlorobis(triphenylphosphine)palladium (II) (0.35mmol) and copper (I) iodide (0.7mmol). The
reaction mixture is heated at 85 °C ca. for 2 h. The reaction mixture is quenched with saturated
ammonium chloride and extracted with AcOEt. The organic layer is washed with brine and then
dried over sodium sulfate and concentrated under vacuum to give 2.6g of crude product, which is

purified by silica gel column chromatography. Yield 58%.

By repeating the procedures described above using appropriate starting materials and conditions the
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8-200.56 1H), 2.60-2.82(m 6H), 3.18-3.28(m (CH2CI 2: MeOH=9: 1) 4H),
3.37(s, 3H), 3.53-3.58(m 2H), 4.02(d, 2H), 4.09(s, 2H), 6.27(s, 1H),
6.87-6.92(m 2H), 7.03-7.08(m 2H), 8.82(s, 1H (CDC13): 1.04(s, 9H),
1.09(d, 6H), 8-21 N 0.59 2.65-2.76(m 5H), 3.17-3.23(m 4H),

( CH2G3 o WhighdeRipbhinds ¢XFommul2 8Y5, ard otit3insd ag identifiedbylow inFpble§-88- 6. 92(m 2H),
7.02-7.06(m 2H), 8.81(s, 1H) (CDC13): 1.04(s, 9H), 2.60-2.72(m 8-220.56
6H), 3.20-3.27(m 4H), 3.38(s, 3H), (CH2CI2: MeOH=9:1) 3.53-3.58(m 2H),
4.07(s, 2H), 4.13(s, 2H), 6.24(s, 1H), 6.85-6.91(m 2H), 7.01-7.06(m 2H),
8.81(s, 1H) (cCDC13)HO (s, 9H), 3.03-3.09(m 8-23 0 0.66 4H),
3.82-3.89(m 4H), 4.07( 2H) (n-hexane: AcCEt=1:1) 4.14(s, 2H), 6.24(s,
1H), 6.85-6.91(m 2H), m 28)5 8.81(s, 1H) 0 (CDC13): 1.04(s,
9H), 2.14(s, 3H), 8-24 0.52N W>-8\22(m 4H), 3.60-3.65(m 2H), N')
(CH2C12: MeOH=9: 1) 3.75-3.80(m 2H), 4.07(s, 2H), 4.14(s, 2H), 6.24(s, 1H),
6.87-6.93(m 2H), 7.04-7.1(1fm 21 1 R R2(s. 1 H 126 7.04-7.10(m 2H),
8.82(s, 1H) (CDC13): 1.04(s, 9H), 4.;488ss 9H), 8-25 o 0.62 3.08-3.17(m
4H), 3.53-3.62(m 4H), N (n-hexane:AcOrt=1:1) 4 06(s, 2H), 4 14(s_ 2
6. 24([ExptJ R 6. 86- pRIZGotverdH) , 7. 02| PRIk Rz, 5) ‘
No. ’

(CDC13): 1.15-1.45(m, 4H), 1.5-1.9(m, 4H),
8-28 0.1 2.49-2.61(m, 2H), 4.08-4.2(m, 1H), 4.18(s, 2H),
(n-hexane:AcOEt=4:1) | 4.71(d, 2H), 6.32(s, 1H), 7.19(d, 2H), 7.35(d,
2H), 8.83(s, 1H)

(CDCI3): 1.05(s, 9H), 1.70-1.76(m, 1H), 4.07(s,
8-29 0.31 2H), 4.22(s, 2H), 4.72(d, 2H), 6.24(s, 1H),
(n-hexane:AcOEt=1:1) | 7.16(d, 2H), 7.36(d, 2H), 8.82(s, 1H)
8-30.

6-(4-Bromomethyl-benzyl)-7 -cyclohexyl-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile

Br

/¢ N
S
To a solution of 7-cyclohexyl—6-(4-hydroxymethyl-benzyl)-7H-pyrrolo[2,3-d]pyrimidine-2—
carbonitrile (0.43mmol) in CH,Cl, (5Sml), triphenylphosphine (0.47mmol) and carbontetrabromide
(0.47mmol) are added at 0°C under nitrogen. The reaction mixture is stirred at 0°C for 1h and at
room temperature for 1h. The crude product is applied to a column of silica gel, which is eluted
with following solvents: n-hexane:AcOEt=10:1 (v/v), n-hexane:AcOEt=8:1 (v/v) and n-

hexane:AcOEt=5:1 (v/v). The solvent of the latter effluent is removed by evaporation and dried in

vacuo to afford the title compound. yield 73.9%, Rf=0.72 (n-hexane: AcOEt=1:1).
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.81(s, 1H) (CDCI 3+DMBO-d6): 1.05(s, 9H), 8-26 O- S o0 0.24 1.41(t, 3H),
.01(qg, 2H), 3.23-3.30(m N'l (n-hexane: AcOEt=1:1) 4H), 3.43-3.50(m 4H),
.09(s, 2H), 4.15(s, 2H), 6.25(s, 1H), 6.88-6.95(m 2H), 7.05-7.12(m 2H),
.82(s, 1H) (CDC13): 1.04(s, 9H), 2.0-2.1(m 2H), 8-27 0.37 2.41(s, 3H),
.58-2.65(m 2H), 2.7- ~ N (CHZCI2 MeOH=9:1) 2.78(m 2H), 3.45-3.51(m 2H),
2 H)55 Bf@%gétggommﬁocgﬁggs (iesgrileebd abgpﬁ %ngzgnpl_gpnate stm%lg matdilats §ia%n8iBHS He

7- Cycl ghex X abiéd B1eW n Table|8y6.i ni di ne- 2- car bo
i 1 1RO cpfilib b RpTg e e OBl s T o

(4- prop-2-ynyl - phenyl ) - met hanol (10mml) and 5- br ono- 4-cycl ohexyl am no-

pyrim dine-2-carbonitrile (7mol) in DMF (20nl) are added triethylam ne
(21nmol) , dichl oppb{s(triphenyl phosphi ne)pal | adium (I'l1) (0.35mml) and

WN o~ wo

copper (I) iodide (O.pmmpl). The reaction mxture is heated at 85 C ca.

for 2 h. The reaction ture is quenched with saturated anmonium chloride
and extracted with AcO Jani ¢ | ayer is washed with brine and then
dried over sodium sul fate apd~ggncentrated under vacuumto give 2.6g of

crude product, which is h ¥ silica gel colum chromatography.
Yield 58% By repeating the proggdures descri bed above using appropriate
starting materials and conditions the 127 follow ng conmpounds of fornula
8-5 are obtained as identified belowin Table 85. HOz N NNN8-5 R

Table 8-6

Expl. Rx Rf (Solvent) TH-NMR(400MHz, 5)
No.

0.72 (CDCly): 1.19-1.85(m, 8H), 2.51-2.58(m, 2H), 4.07-

8-30 \O (n-hexane:AcOEt=1:1) | 4.15(m, 1H), 4.49(s, 2H), 6.38(s, 1H), 7.16(d, 2H),
7.37(d, 2H), 8.84(s, 1H)

0.38 (CDCL): 1.05(s, 9H), 4.07(s, 2H), 4.22(s, 2H), 4.50(s,

8-31 kﬂ (n-hexane:AcOEt=7:3) | 2H), 6.25(s, 1H), 7.15(d, 2H), 7.38(d, 2H), 8.83(s, 1H)

8-32.
7—Cyclohexy1—6-(4—diethylaminomethyl-benzyl)—7H—pyrrolo[2,3-d]pyrimidine—Z-carbonitrile

N\
N
-/

To (4-bromomethyl—benzy1)-7-cyclohexyl-7H-pyrrolo [2,3-d]pyrimidine-2-carbonitrile (0.27mmol)
in THF (2ml), diethyamine (0.54mmol) is added at 0°C and stirred at room temperature for 18h.

After the reaction mixture is quenched with saturated ammonium chloride, the mixture is extracted
with AcOELt. The organic layer is washed with brine, dried over magnesium sulfate and evaporated

down. The crude product is applied to a chromatography on silica gel, which is eluted with
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Table 8-5 Expl. R Rf (Solvent) 1H NVR(400 MHz, 5) No. (CDC13):
1.15-1.45(m 4H), 1.5-1.9(m 4H), 8-28 0.1 2.49-2.61(m 2H), 4.08-4.2(m
1H), 4.18(s, 2H), (n-hexane: AcCEt=4: 1) 4.71(d, 2H), 6.32(s, 111),
7.19(d, 2H), 7.35(d, 2H), 8.83(s, 1H) (CDC13): 1.05(s, 9H), 1.70-1.76(m
1H), 14)119%% soh%n%9z% M&OBRHh CH,(A20d 3%M)60H4mm@£12 ZIH): soryeﬁmc(fshe Tokpr

(n- hexane: AcCEt =1. 7.16(d, 2H),.7..36(d, 2;& J f%8337

6- (4- ﬁﬂumnﬂem}qve%myappml%wﬂdﬁ@sm Y%up ) fo‘éhe fihe contpotnayiekt 83.3%,

[ 2, 3- b@nltrlle Br SI NNN N To a solution of
7-cycﬁ%R%¥§¢hgk%§M%O§@%x et hyl - benzyl ) - 7H pyrrol o[ 2, 3-dl pyri ni di ne- 2-
carbonitrile (0.43mml) in CHC12 (5m ), triphenyl phosphine (0.47mmol) and

carbont et rabrom de added at O Lt . I on
it P RS AR e @EpestuTSEARBToK et SaE pBRYee M e T e R ERY pole i e, 0
pr Oduﬁ)tuobénsg’ﬂ@}heﬂo%ﬂdé O Bri&@la 807 aff obiihd s i@skifiedbelol ihTable8-2d Wi th
foll ow ng solvents: n-hexane: AcCEt=10:1 (v/v), n-hexane: AcCEt=8:1 (v/v) and
n- hexane: AcCEt=5:1 (v/v). The solvent of the latter effluent is renoved by
evaporation and dried in vacuo to afford the title conmpound. yield 73.9%
Rf =0. 72 (n-hexane: ekt =l:1). 128 By repeating the procedures described

i i xtarting materials and conditions the follow ng
are obtained as identified belowin Table 8-6. Br

conpounds of fornula 8

~IN"\ Rx N 8-6 Tablg ﬁll\.Rx Rf (Solvent) H NVR(400MHz, 5)
6 '
8-7
Table 8-7
Expl. |Rx Rf (Solvent) "H-NMR (400MHz, &)
No.
0.39 (CDCly): 1.03(t, 6H), 1.17-1.84(m, 8H), 2.49-
8-32 N (CH,Cl:MeOH=9:1) | 2.58(m, 6H), 3.56(s, 2H), 4.06-4.19(m, 1H), 4.17(s,
NS 2H), 6.36(s, 1H), 7.11(d, 2H), 7.30(d, 2H), 8.84(s,
1H)
~ 0.43 (CDCly): 1.20-1.87(m, 8H), 2.50-2.60(m, 2H),
8-33 ? (CH,Cl;:MeOH=9:1) | 2.71(d, 2H), 3.37(s, 6H), 3.78(s, 2H), 4.10-4.14(m,
\o)\ 1H), 4.16(s, 2H), 4.48(s, 1H), 6.32(s, 1H), 7.17(d,
HN__ 2H), 7.30(d, 2H), 8.83(s, 1H)
0.56 (CDCL): 1.17-1.84(m, 8H), 2.40-2.42(m, 4H), 2.49-
8-34 o (CH,Cl,:MeOH=9:1) | 2.59(m, 2H), 3.48(s, 2H), 3.68-3.70(m, 4H), 4.06-
NN 4.13(m, 1H), 4.17(s, 2H), 6.35(s, 1H), 7.15(d, 2H),
7.29(d, 2H), 8.84(s, 1H)
~ 0.37 (CDCly): 1.14-1.84(m, 8H), 2.29(s, 3H), 2.45-
8-35 N (CH,Cl:MeOH=9:1) | 2.60(m, 10H), 3.49(s, 2H), 4.07-4.16(m, 1H),
LN 4.16(s, 2H), 6.35(s, 1H), 7.14(d, 2H), 7.28(d, 2H),
8.84(s, 1H)
HO_~ 0.44 (CDClLy); 1.17-1.84(m, 8H), 2.46-2.58(m, 12H),
8-36 N (CH,Cl,:MeOH=9:1) | 2.71-2.86(br, 1H), 3.51(s, 2H), 3.59-3.61(m, 2H),
NS 4.07-4.13(m, 1H), 4.17(s, 2H), 6.36(s, 1H), 7.12(d,
2H), 7.28(d, 2H), 8.84(s, 1H)
H 0.21 (CDCly): 1.02(t, 6H), 1.17-1.87(m, 9H), 2.53-
8-37 ASNSANS | (CHLCL:MeOH=9:1) | 2.70(m, 10H), 3.80(s, 2H), 3.68-3.70(m, 4H), 4.10-
4.16(m, 1H), 4.16(s, 2H), 6.32(s, 1H), 7.13(d, 2H),
7.29(d, 2H), 8.83(s, 1H)
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No. 0.72 (CDC13):
(n-hexane: AcCEt=1:1) 4.15(m 1H),

7.37(d,
2H) ,

4.50(s,

1.19-

2H), 8.84(s,

1.85(m 8H), 2.

4.49(s,
1H) 0.38 (CDC13):
8-31 (n-hexane: AcCEt=7:3) 2H),

51-2.58(m 2H),
2H), 6.38(s,

4.07- 8-30

1H), 7.16(d, 2H)
1.05(s, 9H), 4.07(s, 2H), 4.22(s
6.25(s, 1H), 7.15(d, 2H),

7. 38(
7- Cyq
3-d] ¢
(4- br
ile

o

Igofaexyi!
yrimo
onomet
0. 27mol )

ZH T, 8 83(S,

hyl - benz\H ) -
in THE

TH)0.1$8- 32.
6- [ 4- di et hylcaCvEeHYI 1 e 7ol 786 19H))3.80¢, 0H), 2,10-4.16(m, 1H),
i me-Deanponf trile

N\ /
7- cycl ohexyl -7
2ml)

di et hyam ne (0. 54mmol )

(CDCls): 1.20-1.87(m, 15H), 2.42-2.60(m, 8H),

4)¥6(s) 2HY, d:82(s, 1H), 7.13(d, 2H), 7.29(d, 2H),
B8¢sy tH)o[ 2, 3- d] pyri m di ne- 2- car bo
is added at QC and

stirr
guend
Ac CEt|.
and €

ed at
l3e3d Wi
The
vapor a

ro
th s tu at ed

or gan

nper afmee for

Nay el
ted down. The crude produd

18h.
@HORMeQHA 1)1
i's washed wi

AEDEL): 1 198t 38Rt §8oh8Hink 81k 8.4Ps

2P8(m, t11RB), FiSRD, 4.87-4:16mdHdd  wi

tl‘;r-élgfsi 219, 633G, dHD.AA/ XA, 2HYTeB i ul
346, lied

silic

a gel,

Zaatd

whi ch |
% MeOH i

el

CH2CHCL Me®HOt ) ¢

0.8 wi th 129 f

GCDE): h§56,0H) et 1.8%m RHORISIN
26600, 12HD 3157 6st 2H), 4424 18emtlH).s 1 en

apor atli efi~N ‘e
Rf 50. 39J (CH2C12
usi ngj appropri ate

formila.Q
T T TTAl A J

0 in vacuo to 3f6f36fsd1Hh@ 14 3D, TIHBAINB 8345, dHy
MeOH=9: 1). By repeating the procedures describ

starting materfials and conditions the follown
aFe—obtatned-as—denttfedbetow it Tabte 87—
Nz N\N 8-7 Table 8-7 Expl. Rx Rf (Solvent) H NVR(400MHz, 8) No. 0.39
(CDC13): 1.03(t, 6H), 1.17-1.84(m 8H), 2.49 8-32 | (CH2C12: MeOH=9: 1)

2. 58({;“416H) , 3.56(s, 2H), 4.06-4.19(m 1H), 4.17(s,

conp /—atr-e—-o

7-(2,2-Dimethyl-propyl)-6-(4-methoxy-benzyl)-7H-pyrrolo [2,3-d]pyrimidine-2-carbonitrile

1-Methoxy-4-prop-2-ynyl-benzene (3.01 mmol) is dissolved in DMF (7ml) at room temperature
under nitrogen atmosphere. To the solution, 5-bromo-4-(2,2-dimethyl-propylamino)-pyrimidine-2-
carbonitrile (2.01 mmol), triethylamine (6 mmol), copper(I) iodide (0.2 mmol), and
dichlorobis(triphenylphosphine)palladium(II) (0.1 mmol) are added successively. The mixture is
heated at 80 °C under nitrogen atmosphere for 3h. After cooling at room temperature, the mixture is
diluted with H,O and extracted with AcOEt. The organic layer is dried over MgSO4 and evaporated
in vacuo. The residue is purified by silica gel column chromatography (n-hexane : AcOEt = 7:1) to
give 7-(2,2-dimethyl—propyl)-6-(4-methoxy-benzyl)-7H-pyrrolo[2,3-d]pyrimidine—Z—carbonitrile in
57%.

By repeating the procedure described above using appropriate starting materials and conditions, the

following compounds of formula 8-8 are obtained as identified below in Table 8.

131



H, 6.36(s, 1H), 7.11(d, 2H), 7.30(d, 2H), 8.84(s, 1H) 0.43 (CDC13):
0-1.87(m 8H), 2.50-2.60(m 2H), 8-33 (CH2Cl2: MeOH=9: 1) 2.71(d, 2H),
7(s, 6H), 3.78(s, 2H), 4.10-4.14(m O-~ 1H), 4.16(s, 2H), 4.48(s, 1H),
2(s, 1H), 7 17(d HNIN 2H), 7.30(d, 2H), 8.83(s, 1H) 0.56 (CDCL3):
7-1.84(m 2.40-2.42(m 4H), 2.49- 8-34 O- (CH2Cl2: MeOH=9: 1) 2.59(m
3. 48(s, , 3 68-3.70(m 4H), 4.06- 4.13(M 1H), 4.17(s, 2H), 6.35(s,

15(d y 7.29(d, 2H), 8.84(s, 1H) ~N0.37 (CDCL3): 1.14-1.84(m
2. 2 45- 8-35 (CH2C12: MeOH=9: 1) 2.60(m 10H), 3.49(s, 2H),
4. 16( 16(s, 2H), 6.35(s, 1H). 7.14(d, 2H), 7.28(d, 2H).

LN

7-

4(s,\d ™4 (CDC13): 1.17-1.84(m 8H), 2.46-2.58(m 12H),
6( | 2 I\/EC]—I:Q 1) 2.71-2.86(br, 1H), 3.51(s, 2H), 3.59-3.61(m 2H),
.18(m 1H), 4.17(s, 2H), 6.36(s, 1H), 7.12(d, 2H), 7.28(d, 2H),

8. 84(s G1H H-..{ 0.21 (CDCL3): 1.02(t, 6H), 1.17-1.87(m 9H), 2.53 8-37
(cH2C15® MeHE9: 1) 2.70(m 10H), 3.80(s, 2H), 3.68-3.70(m 4H), 4.10-
4.16(m 1H), 4.16(s, 2H) 6.32(s, 1H), 7.13(d, 2H), 7.29(d, 2H), 8.83(s,
1H) 130 0.15 (CDCL3): 1.20-1. 87(m 11%\3?? 3 42 2 60(m 8H), 8-38
(CH2C12: MeOH=9: 1) 2. 70- 2 73(m or8 4.10-4.16(m 1H).

wmo;;;HwQ&

CNN, - [ Ex A Aap(s, 2H), 6.32Rs(Sdl 7.13(d H 8. 83
%l(_:li)—IZ(C): &@%CDClSS: 1. g%(t , SH)G;S(L ?Leg-l)l. 85(571 sﬁ;ﬁ“"ﬂﬁ@?@%w (
L2 Ve : o9(mM 1IZgpo 3. 50(s, ZH) 1 (EpeL):4 éf((: MH)LBB1(s, 3HY,6( S,
2H) . $g37(s. m)%@i( d, 2 ndxat8(d. 2H), %s‘f ), 4-16(s, 2H), 6.23(s, 1H),
AcOEt=3:1) 6 88(d 2H), 7.08(d, 2H), 8.82(s, 1H)
P Ve 0.40 (CDCl3):1.02-1.06(m, 12H), 1.79-
8-42 \©\ (n-hexane: 1.84(m, 2H), 3.92(t, 2H), 4.06(s, 2H),
AcOEt=5:1) 4.15(s, 2H), 6.23(s, 1H), 6.87(d, 2H),
7.06(d, 2H), 8.82(s, 1H)
F 0.38 (CDCl3):1.05(s,9H), 4.07(s, 2H),
8-43 \©\ (n-hexane: 4.19(s, 2H), 6.21(s, 1H), 7.03-7.07(m,
AcOEt=5:1) 2H), 7.12-7.16(m, 2H), 8.83(s, 1H)
- 0.30 (CDCl): 1.06(s, 9H), 4.08(s, 2H),
8-44 E (n-hexane: 4.28(s, 2H), 6.22(s, 1H), 7.30(d, 2H),
>|\©\ AcOEt=5:1) 7.62(d, 2H), 8.85(s, 1H)
0.44 (CDCl):1.04(s, 9H), 2.35(s, 3H),
8-45 \©\ (n-hexane: 4.07(s, 2H), 4.18(s, 2H), 6.24(s, 1H),
AcOEt=3:1) 7.15(d, 2H), 7.04(d, 2H), 8.82(s, 1H)
0.56 (CDCh):1.05(s, 9H), 1.24(t, 3H),
8-46 /\©\ (n-hexane: 2.65(q, 2H), 4.07(s, 2H), 6.25(s, 1H),
AcOEt=3:1) 7.07(d, 2H), 7.18(d, 2H), 8.82(s, 1H)
0.67 (CDCls):0.93(t, 3H), 1.35-1.37(m, 2H),
8-47 /\/\©\ (n-hexane: 1.58-1.62(m, 2H), 2.61(t, 2H), 4.07(s,
AcOEt=3:1) 2H), 4.18(s, 2H), 6.25(s, 1H), 7.06(d,
2H), 7.16(d, 2H), 8.83(s, 1H)
8-48.

7-(2,2-Dimethyl-propyl)-6-[4-(4-ethyl-piperazin-1-ylmethyl)-benzyl]-7H-pyrrolo [2,3-d]pyrimidine-

2-carbonitrile
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0.37 (CDC13): 1.05(t, 9H), 1.18-1.89(m 8H), 2.51- 8-40 | (CH2Cl2: MeOH=9: 1)
2.66(m 12H), 3.57(s, 2H), 4.12-4.18(m 1H), 6.36(s, 1H), 7.14(d, 2H),
7.32(d, 2H), 8.85(s, 1H) 8-41.

7- (2, 2- D net hyl - propyl ) - 6- (4- et hoxy- benzyl) 7H- pyrrol o

[2,3-d] pyrimdine-2-carbonitrile -0 N~NN "N~

1- Met hoxyg{#- WQp- 2- ynyl - benzene (3.01 mmol ) |s di ssolved in DVF (7m) at
roomterrper_al ury_ under nitrogen atnosphere. To the sol ution,

5- brono-4- (2, 2- thyl-propylarrino)-pyrim'dine-2- carbonitrile (2.01
mol ), triethyl & ol ), copper(l) iodide (0.2 mol), and

di chl orobi s(tri phermA pliosghi ne) pal l adiun(l1) (0.1 nmol) are added
successively. The m i; urlt” 'Sy heated at 80 C under nitrogen atnosphere for

3h. After cooling at m tenperature, the mxture is diluted with H20 and
extracted with AcOEt./ The organic |layer is dried over MgSO4 and evapor at ed
in vacuo. The residue is purified by silica gel colum chronatography
(n-hexane : AcOEt = 7:1) to give

7- (ﬁ Z‘Ehhygﬁlbwazme ggmﬂoﬂ-dmm-mW%ﬂzym'}ﬁ?f Qfdmlne{ha(ljgrogb]ybym-m di ne- 2-
carbonitr 0 e proc e abqve

o oor ool ey idine Y A PETE G 183 el R RO et SR S R shrrb S i,
for m“t %rﬁu?é’ Br SRR AeRE Racticiemixtire @ﬁdlhﬁéd)mth AcOH?] tBe Srgahlaferiib Wash8d 8
Tabl e 8- Rf (Solvent) 1H NMR(400 MHz, 5) No. 0.30 (CDC13).

1. 05( swlt}gm)ne Qn@llq\gr nggpesiung sulfate and, filteptad. The g);l(qmt 152<H)apongt@@ng thezqqyldue is
6. 23( ?}lrx%lle_% Ey iéagx(a ograf%&')o% ﬁﬁ%%‘el &mg 2‘% lﬁ%ﬁ 'in %ﬁ&z(llz an%zf?% McJ(ﬁ)I 11&3?12@1240

(cbcL
The solvent of the latter effluent is removed by evaporation and dried in vacuo to afford crystals.

yield 81.8%, Rf=0.34 (CH2Cl, : MeOH =9:1).

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 8-9 are obtained as identified below in Table 8-9.

Rx
a SN 8-9
N N/’l\\\
X
Table 8-9
Expl. |Rx Rf (Solvent) 'H-NMR(400MHz, &)
No.
AN 0.34 (CDCl): 1.05(s, 9H), 1.09(t, 3H), 2.41-
8-48 LN (CH,ClL:MeOH=9: | 2.52(m, 10H), 3.52(s, 2H), 4.07(s, 2H),
~ 1) 4.20(s, 2H), 6.24(s, 1H), 7.10(d, 2H), 7.29(d,
2H), 8.88(s, 1H),
o 0.57 (CDCl): 1.05(s, 9H), 2.43-2.46(m, 4H),
8-49 (N (CH2ClL:MeOH=9: | 3.50(s, 2H), 3.70-3.72(m, 4H), 4.07(s, 2H),
~ 1) 4.20(s, 2H), 6.24(s, 1H), 7.20(d, 2H), 7.30(d,
2H), 8.83(s, 1H),
HO\/\N/\ 0.31 (CDCh): 1.05(s, 9H), 2.50-2.57(m, 11H),
8-50 (N (CH,CL:MeOH=9: | 3.51(s, 2H), 3.61(t, 2H), 4.07(s, 2H), 4.20(s,
S 2H), 6.25(s, 1H), 7.10(d, 2H), 7.29(d, 2H),
8.83(s, 1H),
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8- 42
2H),

(n-hexane: 1.84(m 2H), 3.92(t, 2H), 4.06(s, 2H), AcCEt=5: 1) 4.15(s,
6.23(s, 111), 6.87(d, 2H), 7.06(d, 2H), 8.82(s, 1H) 0.38

(CDC13):1.05(s,9H), 4.07(s, 2H), 8-43 (n-hexane: 4.19(s, 2H), 6.21(s, 1H),

7.03-

1. 06
7.30

9H),

AcCEt|=3: 1) 7

1.24

8. 83

7-(2,

ol of
1-Et

6- (4-

S
Me OH

DA B N ""':O'i@" ESAINE g 1204 ( »)\
AcCEt|=3:1) 1.07%d, 2H) (d, 2H), 8.8 ??6(?% 3H) ,
1. 35-|18 é%(m N-8-47 (1 {Prexane: 1. : 4&@‘3 ?‘{fﬁ % 7(s.
3 22 OB 7126200 7 A 2D, B

8-
AcCEt[=3: 1) 2H)N-({. 18(s, :%qyxane.wh}? fH

7.07(m AcCOEt=5:1) 2H), 7.12-7.16(m 2H). 8.83(s. 1H F 0.30 (CDC]3):
(Is,” 9H) [ 4. @B(s, 2H) 0.30- 44 (n- hexaheCD@LRA(GA(s, DH), 1.66E261), 464(s,
({B-52H) , t=5: 1) (% 62(d, 2H), B2HRA20(,)P4.64(s(ZHCEIB( 188 s,
2.35(s, a& "8-45 (RehpsatOE42Q7 $14&H)2H)47 3&6,32}1)28)83@.1114,(5, 1H),
1 2H), 1,04(d, 2H), 8.82(s, 0. 56 (CDClB)' .05(s, 9H),

(f QI—!\ QA6 /n hn [ad =l AP 2:_:‘

(Is, 1H) [8748.0

Z-Di met[nyT - propyl ) - §0.35 (4- et hyl-p p@DG:IgDnl-OS(y'QTBIBWle- by 2y30(m/ H- pyrr
2, 3- d] pyr i-tNdiMre-  2- chh%@him&dm:% 8ih,N.52(s N HY, No7dy, 24D, 4.20(s, 2H),

hyd =pi pdrazine (1.1 1 6.24(s, 1H), 7.11(d, 2H), 7.30(d, 2H), 8.83(s,
brggmrrethyl-be_nzyl) (22d|rrethyl (S’H? (& 21D, 7:30(d, 280, 883

pyl’rorlc[2°u1p..mu.uc ILJUIIILIIIt.r III
(3m )| and st|i rredyat room %; ﬁ(laéﬁ ‘P ’ e
is difl uted with-AcCEt, t & gg aer ’ er
magnels$dth syl fate and fillthated. The soll @ ]al;ﬁg’r : . ue
purified by chromat ography on sili cal u5| ng 2% MeOH in CH2A 2 and 7%
i n CH2Q12.
0.5 (CDCl): 1.05(s, 9H), 2.08(s, 3H), 2.43(m,
Q. M 4H), 3.46(t, 2H), 3.52(s, 2H), 4.08(s, 2H),
8-55 >\' N_N™ (CH,CL:MeOH=9: | 4.21(s, 2H), 6.25(s, 1H), 7.12(d, 2H), 7.30(d,
1) 2H), 8.83(s, 1H)
0.58 (CDCL): 1.04(s, 9H), 4.05(s, 2H), 4.22(s,
8-56 N (CH,CL:MeOH=9: | 2H), 4.75(s, 2H), 5.36(s, 1H), 7.18(d, 2H),
(—\JN 1) 7.24-7.30(m, 2H), 7.99(s, 1H), 8.09(s, 1H),
N— 8.83(s, 1H)
8-57.
7-(2,2-Dimethyl-propyl)-6-(4-[1,2,4]triazol-1-ylmethyl-benzyl)-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile
=N
N

1,2,4-Triazole (0.6mmol) is dissolved in DMF (1ml) and sodium hydride (0.6mmol)is added. The
mixture is stirred and 6-(4-bromomethyl-benzyl)-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-
d]pyrimidine-2-carbonitrile (0.5mmol) in DMF (1ml) is added at 0°C. The mixture is stirred at room
temperature for 0.5 h, and quenched with Hz0. The mixture is extracted with AcOEt. The organic
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The solvent of the latter effluent is renoved by evaporation and dried in
vacuo to afford crystals. vyield 81.8% Rf=0.34 (CH2C12 : MeOH =9:1). By
repeating the procedures descri bed above using appropriate starting
materials and conditions the follow ng compounds of formula 8-9 are

obt ai 1agRsl iswashee Bk v ater el tyine] dricadveemBgesivRx sulfatsargl coxcentrapgdyIhe erugde 9

Exglg(prcl?é(@gs pugl%lgé %n %2]@? g[g%%( 400%@%@@@ to §1v§3{1%¥0118§@)m Sé ?Og%,ﬁt R%H% 50
5 g;ggﬂ H))Me dh=4.13 @@CEC%M M 0%@[56313)1841 04, 98 GLOQsH)ZH) /42862, 39505

( CH2 Cam), mezts;gﬂ)a md,szH)Qm3-B39xm 2HR 3 (s,dﬁ) 829@,7@ 828|31$S lHi) 4 20(s,
2H), 6.24(s, 111), 7.20(d, 2H), 7.30(d, 2H), 8.83(s, 1H), HO 0.31 (CDCL3):
1.05(s, 911), 2.50-2.57(m 11H), 8-50 N (CH2Cl2: MeOH=9: 3.51(s, 2H),
3.61(t, 2H), 4.07(s, 2H), 4.20(s, 1) 2H), 6.25(s, 1H), 7.10(d, 2H),
7.29(d, 2H), 8.83(s, 111), 133 O 0.30 (CDC13): 1.04(s, 9H), 1.56(s, 6H),
4.05(858.8-51 YIN (n- 2H), 4.20(s, 2H), 4.67(s, 2H) 6.23(s, 1H), 04

h : t =2 . <35 -
(cocr 5 Pty B s Epbron i S o A AL pHRe A by DS o1y
4. 23( garbodifrile 4. 66(s, 2H), N hexane: AcCEt=1:5 6. 22(s 1H) 7.12(d, 2H),
7.39(d, 2H), 8.82(s,

To a solution of 4-prop-2-ynyl-benzaldehyde (10mmol) in THF (30ml), amidosurfulic acid
(16mmol) and water (15ml) solution of sodium chlorite (30mmol) are added. The reaction mixture
is stirred at room temperature for 2 h, Water is added and then aqueous layer is extracted with two
50ml portions of CH2Cl. The combined extracts are washed with brine, dried over sodium sulfate
and concentrated under vacuum to give crude product which is purified by silica gel column

chromatography. Yield: 62%. Rf = 0.44 (n-hexane:AcOEt =7:3)
B. 4-[2-Cyano—7-(2,2-dimethyl—propyl)-7H—pyrrolo[2,3-d]pyrimidin—6-ylmethy1]-benzoic acid
(o]

Hom
/Y N
N\J\\\

N

X
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O) 1H), i---~ 0.33 (CDC13): 1.05(s, 9H), 2.31(s, 3H), 2.50(m v -
CH2Cl 2: MeOH=9: 8H), 3.52(s, 2H), 4.07(s, 2H), 4.20(s, 2H), 8-53 1)
.24(s, 1H), 7.11(d, 2H), 7.30(d, 2H), 8.83(s, | H -\ 0.34 (CDCL3):
.05(s, 9H), 1.07(t, 6H), 2.56(q, J - (CH2Cl2: MeOH=9: 4H), 3.59(s, 2H),
.07(s, 2H), 4.20(s, 2H), 8-54 1) 6.24(s, 1H), 7.11(d, 2H), 7.34(d, 2H),

iES
1
4
§: a6( ¢ oAt BE 8 Frbes Bymyf bl ackils sufn by s o et BineyByy 710
%.
1
1

. 25( s prdplyllamirto) 4R nid2ieh)2-catb@iitrile (4.8mah)in DAAB &X0inl), it thPlanfind( CRMihaol),

) 5 dighfordtistjphenyiphgphingtgaiadiping]i) {0 mmob gud copey (o @ Sermpa ) 81eod s,

H)
t
% a1 o e e g Y 41 B SRl bty sgon of

ar boniammioingint chidridgs apided toNthd reactionmnixgure laed (l@n @quariup layer i essractteda dith I'IWDNF

m d d dded ti d
6. (4 b STBLBRHO TS Toe CombBIRH e R bapos Fuonbebl id s il Suffle
d] pyri ahdiédiRerdrated BRL Vaduugh toQsiadride) prbdhc@an&h' %ﬁrlﬁéd Bylsingh %él ¢Bfsmn' he

m xture is stirred at room_tenperature for and quenched wi th H20O
The ni ghigmatqggaphy Y igdd: 8d %niRi Qd@l@coﬁﬂ*@b)rgam c 134 layer is washed with

wat er and brine, dried over nagnesium sul fate and concentrated. The crude
product is purified by silica gel colum chromat ography to give the product
in 57 %yield. Rf--0.50 (CH2C12: MeOH=9:1)."'H NWR (400MHz, CDC13) 6 1.04(s,

M, 4CQ 9((3 2-]%'1;Qethy -prop(y?) 6 %p(morphol?rge-ll-carbonyl)—benzyl]-7H-pyrrolo[2 3-d]pyrimidine-2-

carbonitrile

o)

8
(S

To a solution of 4-[2-cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidin-6-ylmethyl]-
benzoic acid (0.3mmol) in DMF (3ml), morpholine (0.6mmol), water soluble carbodiimide
hydrochloride (0.45mmol) and 1-hydroxybenzotriazole hydrate (0.45mmol) are added at 0°C. The
reaction mixture is stirred at room temperature for 2 days. The mixture is quenched with saturated
ammonium chloride and extracted with two 50ml portions of AcOEt. The combined extracts are
washed with brine, dried over sodium sulfate and concentrated under vacuum to give crude product.
Purification of the residue by silica gel column chromatography affords title compound in 90%

yield.

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 8-10 are obtained as identified below in Table 8-10.
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2H), 6.22(s, 1H), 7.18(d, 2H), 7.23-7.39(m 2H), 7.98(s, 1H), 8.09(s, 1H),
8.83(s, 1H). 8-58.

7- (2, 2- D net hyl - propyl ) -6-[4-(norphol i ne-4-carbonyl)-benzyl]-7H pyrrol o
[2,3-d] pyrimdine-2- carbonitrile O OLP N N NN A 4-Prop-2-ynyl -benzoic
acid HOi O To a solution of 4-prop-2-ynyl-benzal dehyde (10mmol) in THE
(30mL), amdosurfulic acid (1 6fml) and water (15nml) solution of sodium

chlorite (30nmol) are added.
tenperature for 2 h. Water is .,@
with two 50ml portions of CH2CL1Z.

brine, dried over sodiumsulfate

62%
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(6. 3mmo
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vhipzh 1's purified

ned extracts a
RZDO13): ¢50¢DHY,®.00(br s, 3H), 3.12(br
GORD), ATUAS, 2H), 4.25(s, 2H), 6.26(s, 1H),
7.20(d, 2H), 7.42(d, 2H), 8.85(s, 1H)

8-60

1 (CH,Cl::MeOH=9:1)

0.46

(CDCI3): 1.05(s, 9H), 2.33(s, 3H), 2.43(m,
4H), 3.46(m, 2H), 3.80(m, 2H), 4.07(s, 2H),
4.25(s, 2H), 6.26(s, 1H), 7.21(d, 2H), 7.41(d,
2H), 8.85(s, 1H)

8-61

0.14
(AcOEt only)

(CDCI3): 1.05(s, 9H), 2.97(m, 4H), 3.88(m,
4H), 4.06(s, 2H), 4.27(s, 2H), 6.22(s, 1H),
6.78(br s, 1H), 7.24(d, 2H), 7.74(d, 2H),
8.84(s, 1H)

8-62.

N.-{4-[2-Cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidin-6-ylmethyl]-phenyl}-

methanesulfonamide

O
I
—8S—
11
o)

H
N

O\Jﬂj\

NN

.

=N

A. N.-(4-Prop-2-ynyl-phenyl)-methanesulfonamide
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C 7-(2,2-Di nethyl-propyl)-6-[4-(norpholine-4-carbonyl)-benzyl]-7H pyrrolo
[2,3-d] pyrimdine-2- carbonitrile n O NNN y To a solution of

4-[ 2-cyano-7-(2, 2-di met hyl - propyl ) - 7H pyrrol of 2, 3-d] pyri m di n- 6-yl net hyl ] -
benzoic acid (0.3muvol) in DVF (3ml), norpholine (0.6muol), water soluble
carbodiimde hydrochloride (0.45mvol) and 1-hydroxybenzotriazol e hydrate
(0.45mmol ) are added QC. The reaction mxture is stirred at room
tenperature foro2 d N nmioxture is guenched with saturated ammonium
chloride and ex8rgcted with two 50l portions of AcOEt. The conbi ned
extracts are wgsted with brine, dried over sodiumsulfate and concentrated
under vacuumto give crude product. Purification of the residue by silica
gel colum chromat ography affords title conpound in 90% vyield. By

r epeattqifsditnB LB L InyIPhenyIA e 1B, osmaﬁ) 1B£i>yﬁ8%§3%l) %&haﬁ{eaﬁlfd@g
materials and conditions the “follow ng c ounds o ornmula 8-10"are

obt ai rﬂ;hl)rmis (4 Gomaly isedd@blﬂwrcactmmmétuse mtm@et @onQemnpmltumﬂ»r IHorlhel a 8- 10

;r?;glci 8_ r6 g engﬂ%ﬁ WRQI Ol L le_i uo:h?u%lg@o{qé cg/l_q@ﬁse}l WA o%s of
4. 25( SAcCﬁIﬂ) Theﬁc&ﬁlﬁﬁed éiﬂ}acts@r@@éﬂled Mh, bring, ddi¢dloves kﬁa,gné’snﬁﬁ (sﬁ];fat& ahd 0. 47
(CDC13 é , 3.00(br s , 3. 12 br 8-59 (n-hexane: AcCEt =1:1)

s, SFDCOHQPIU?KE uns!ﬂ)\'acuulamslveéili?mg@f%‘(igprmt 7.20(d, 2H), 7.42(d, 2H),
8. 85(Sgps 1 1.05(s, 9H), 2.33(s, 3H), 2 43 8- 60
_rye(?&Z?“ﬁ(}ggﬁ:‘g A)@OEEDD%?%(m (2i|) I??SO(m (2i|) ?07(5, (2rrn|)

;r—l-

B. N.-{4-[2-Cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidin-6-ylmethyl]-phenyl }-

methanesulfonamide

To a solution of N.-(4-prop-2-ynyl-phenyl)-methanesulfonamide (1.0mmol) and 5-bromo-4-(2,2-
dimethyl-propylamino)-pyrimidine-2-carbonitrile (0.5mmol) in DMF (5ml), triethylamine
(1.5mmol), dichlorobis- dichlorobis(triphenylphosphine)palladium (II) (0.05mmol) and copper (I)
iodide (0.1mmol) is added. The reaction mixture is heated at 70 °C ca. for 2.5 h. The mixture is
quenched with saturated ammonium chloride and extracted with two 50ml portions of AcOEt. The
combined extracts are washed with brine, dried over sodium sulfate and concentrated under vacuum
to give crude product, which is purified by silica gel column chromatography. Yield: 60.7%. Rf =
0.55 (n-hexane:AcOEt=1:1)

1H NMR (400 MHz, CDCl3) §1.05(s, 9H), 3.04(s, 3H), 4.07(s, 2H), 4.20(s, 2H), 6.24(s, 1H),
6.40(brs, 1H), 7.16 (d, 2H), 7.21(d, 2H), 8.84(s, 1H).
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4.25(s, 2H), 6.26(s, 1H), 7.21(d, 2H), 7.41(d, 2H), 8.85(s, 1H) 0.14
(CDC13): 1.05(s, 9H), 2.97(m 4H), 3.88(m 8-61 S N (AcOEt only) 4H),
4.06(s, 2H), 4.27(s, 2H), 6.22(s, 1H), 6.78(br s, 1H), 7.24(d, 2H),
7.74(d, 2H), 8.84(s, 1H) 8-62.

N. - 14-[ 2- Cyano- 7- ( 2, 2-di met hyl - propyl ) - 7H pyrrol o[ 2, 3-d] pyri m di n- 6-yl net hy
I]-pheé;%Jé) }- methanesul fonamide O H -SSN OIN NN A

N. -(4- p- 2-ynyl - phenyl ) - met hanesul f onam de 137 -S-N OFi To a solution:

of 4-pgops. wio:ﬁ@mahlﬁéﬁ@pp@%@&mpﬁqwm,pm%ﬂ&hmhetm}dﬂg?yguI fonyl

chlorid'e(gl.%mml) i's added e reaction mxfture is stirre room

t enpermetharesilémamide The mixture is quenched with saturated ammoni um
chloride and extracted with two 50nl portions of AcOEt. The conbi ned
extracts are washed with brine, dried over magnesium sul fate and

concenty ajed under vacuumto give 600ng of crude product. Rf = 0.54

(n- hexa}eNAcCEt =7:3) B.

N. -{4- Pp2- -7-(2, 2-di net hyl - propyl ) - 7H pyrrol o[ 2, 3-d] pyri m di n- 6-yl net hy
|]-phen)@- t |fonamide 0O H -SSN ON NN\N

o |
NN

<

A. (4-Prop-2-ynyl-phenyl)-carbamic acid fert-butyl ester

Zy_h,@/\
)v

To a solution of 4-prop-2-ynyl-phenylamine (85.4mmol) and triethylamine (102.5mmol) in THF
(200ml), di-z-butyl dicarbonate (128.1mmol) is added. The reaction mixture is stirred at room
temperature for 17h. The reaction mixture is quenched with saturated ammonium chloride and
extracted with two 150ml portions of AcOEt. The combined extracts are washed with brine, dried
over sodium sulfate and concentrated under vacuum to give 22.6g of crude product. Purification of
the residue by silica gel column chromatography affords title compound in quantitative yield.

Rf = 0.70 (n-hexane:AcOEt =7:3)

B. N.-{4-[2-Cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidin-6-ylmethyl]-phenyl}-

methanesulfonamide
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To a solution of N. -(4-prop-2-ynyl-phenyl)-nethanesul fonam de (1. 0mmol) and
5-brono-4-(2, 2- dinethyl - propyl am no) - pyri m di ne-2-carbonitrile (0.5mmol)
in DM (5m), triethylamne (1.5muol), dichl orobis-

di chl orobi s(tri phenyl phosphi ne) pal I adi um (1) (0.05nmml) and copper (1)

i odi deQ(Oylmmol) is added. The reaction mixture is heated at 70 C ca. for
2.5 h. M. m xture is quenched with saturated ammni um chl ori de and
extrac®ed ~two 50nl portions of AcOEt. The conbined extracts are
washed Ay i ed over sodium sul fate and concentrated under vacuum
to giv rude p which is purified by silica gel colum

chr omat ogr aphy. d:N60.7% Rf = 0.55 (n-hexane: AcOEt=1:1) 1H NMR (400
MHz, CDC13) 51.05¢35, 9H), 3.04(s, 3H), 4.07(s, 2H), 4.20(s, 2H), 6.24(s,
1H), 6.40(brs, 1H), 7.16 (d, 2H), 7.21(d, 2H), 8.84(s, 1H). 138 8-63. N.-
{ 4-[%o @ys@hmoﬂ-otf - ﬁraprmyiyphepylaypyﬂb)mﬁd-aqg@/ xtq:rm‘rmt)[l 2ster (7 5mmol) and 5-bromo-4-

NN N R oy s RS P cokbaSi C o 8F BV (bt 1

To a @g,h@, forpBi(tripieny)fho sptie) pARd D) (0BAsné 1) asd e
(102. gmml) [ n@i'%l'hHlérdH(imnﬂ), dctl?t bhﬁt y% di 3gr bongfgb((lw rr?ml )E?ﬁspagqo%ed

The r ialidd J0mingd arecadded. Skhierrpaction mixissis heatas at 8Q 1§ ed-ffen 6 !m"he MREIEdCt | | on
t
fwo. 185 RpE VRSB Sttt A S ATE Wi 46 2080 porih! SPACORINTHE

dri edco@uied oehdidars wabladdew i bicineg ricied bwat sedluumiﬁfatevamdtwmérmragﬁd\lmdé’ﬁvaﬁgumf
crude product. Purification o the r U |I|c col um .

chr onift %Férmﬁ %FWF@?@F?WE‘C shpysttied By d‘ﬁct? "’é?%fap}mnq{ieléi 6Afe-
(n-hexane: AcOEt =7:3) B.

N. - {4-[2- Cyano-7- (2, 2-di net hyl - propyl ) - 7H pyrrol o[ 2, 3-d] pyri m di n- 6-yl net hy
| ] - phByykpeating thespresadufes masdribed aBOve using appropriate starting materlals and conditions the

following compounds of formula 8-11 are obtained as identified below in Table 8-11.

Table 8-11
Expl. Rx Rf (Solvent) IH NMR(400 MHz, 5)
No.
| 0.71 (CDCls):1.04(s, 9H), 2.95(s, 6H), 4.07(s,

N (n-hexane:AcOEt=1:1) | 2H), 4.11(s, 2H), 6.25(s, 1H), 6.70(d,

8-64 2H), 7.01(d, 2H), 8.80(s, 1H)
o. R [040 (CDCL): 1.04(s, 9H), 1.52(s, 9H),

X \ﬂ/ ™ | (n-hexane:AcOEt =7:3) | 4.06(s, 2H), 4.16(s, 2H), 6.23(s, 1H),

8-63 0 6.48(brs, 1H), 7.08(d, 2H), 7.35(d, 2H),
8.82(s, 1H)
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O\ j'-N OlIxkx- lall NNWMN To a solution of
(4- prop-2-ynyl -phenyl)-carbamc acid .tert.-butyl ester (7.5mvl) and
5- brono-4- (2, 2-di met hyl - propyl am no) - pyri m di ne-2-carbonitrile (5. OQmol)
in DM (30mL), triethylamne (15.0mol),
di chl or obi sdi chl orobi s(tri phenyl phosphi ne)pal |l adium (11) (0.5mmol) and
copperéél) iodide (1. Omol) are added. The reaction mxture is heated at
80 C&®- for 6 h. The mixture is quenched with saturated ammoni um chl ori de
and extf Ak g\d.'zé,h- B2 IR - frrASIeE midisenlartRalitdlet racts are
washgéo(l%\ngﬁqﬁ(gpl ne, fj)r&ﬁ% o%)rdqgg%?%?n slts}lffatlggéﬁ]gygoncentrat ed under vacuum
to give 3.01g of crude product which is purified by silica gel colum
chromat ography. Yield: 63% By repeating the procedures described above
usi ng appropriate starti pat erials and conditions the follow ng
conpounds of formula 8-11 & / ed as identified belowin Table 8-11.
R« N NN' N 8-11 Table 8- XpIl. X Rf (Solvent) 1H NMR(400 MHz, S) No.
0.71 (CDC13):1.04(s, 9H), 2.95(sN oH M- 07(s, (n-hexane: AcOEt=1:1) 2H),
4.11(s, 2H), 6.25(s, 1H), 6.70(d~8-64 2H), 7.01(d, 2H), 8.80(s, 1H OH
0.40 (CDC13): 1.04(s, 9H), 1.52(s, 9H), )--y (n-hexane: AcCEt =7:3) 4.06(s,
gllzl)b , "go %g&lﬁtio%tzg N,-ﬁ%@(scsrg%olﬂ‘l)a,2—(Bm6thprﬁzp§rB(HI-pyrrdlb|IZ,3-3]1136'(Dddln26-l)'1me'lh535( d,

, . S, =, 09, . . . .
6- ( 4-m¢nnﬁ.-mthagqsylfqnm9~z GimepRyr 1 grdphiesochianmb.gpeptpgrillonite K-10 (5.72¢)
3-d] py LA AHe 1&ichas Bkl ib kluxE&Pr 15 h and then filtered on glass filter. The filtrates are

concentrated under vacuum. Purification of the residue by silica gel column chromatography

affords title compound in 79% yield. Rf = 0.37 (n-hexane:AcOEt =1:1)

Iy NMR(400 MHz, CDCI3) § 1.02(s, 9H), 2.38(s, 3H), 3.55 (s, 3H), 4.02(s, 2H), 4.14(s, 2H),
6.21(s, 1H), 7.04(d, 2H), 7.19(d, 2H), 7.31(s, 1H) , 7.52(brs, 1H), 8.82(s, 1H)

8-66.
7-(2,2-Dimethyl-propyl)-6-(4-pyrrol-1-yl-benzyl)-7H-pyrrolo [2,3-d]pyrimidine-2-carbonitrile

To a solution of 6-(4-amino-benzyl)-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile (0.32mmol) in acetic acid (1ml) is slowly added 2,5-dimethoxy-tetrahydro-furan
(0.35mmol). The reaction mixture is refluxed for 2h and cooled. The mixture is quenched with
saturated ammonium chloride and extracted with AcOEt. The organic layer is washed with
saturated ammonium chloride and brine, dried over magnesium sulfate and evaporated down. The

crude product is applied to a silica gel column chromatography, which is eluted with following
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N NNI'"\N To a solution of

N. -{4-[ 2- Cyano-7- (2, 2-di net hyl - propyl ) - 7H pyrrol o[ 2, 3-d] pyri m di n- 6-yl net hy
| 1- phenyl}-nmet hanesul fonam de (9. 1nmol) in 1, 2-dichl oroet han(5m),
nmontnorillonite K- 10 (5.72g) is added. The reaction mxture is refl uxed

for 13:RedfG-Kerefe: AcOEER (99) &ildasBexand: ACROELINE (V/i). tIfh@TSSb‘veﬁrdi theclangent r at ed
under vacuum Purification of the residue by silica gel col

chr omeffygntaip l‘ﬂ,mO\@FifbdredQPQl‘ﬁtl(PléaI@difﬁéu’h taque to afford the gitle Rpmpowds yield 60.2%,

ss. (80t fipapgpt Ot WM gy HD-£0015 61 S S ool @24y

2H), 2H314.%7(s, 11iH), 6.33-63(w; 2H),171.1657,178m 32K 5 ,7.211KY, 23{)6638(d 2H), 8.84(s, 1H)

7- (2, 2- D net hyl - propyl )-6-(4-pyrrol -1-yl-benzyl)-7H pyrrol o

[2, 3-d] pyrimdine-2-carbonitrile NN NN\N Ir To a solution of

6- (4- gngno-benzyl ) -7-(2, 2-di met hyl - propyl ) - 7H pyrrol o[ 2, 3-d] pyri m di ne- 2-
carbonitrile (0.32mol) in acetic acid (ImM) is slowy added

2, 5- diBuixnkdxsmfoetcraiil tH-2-cyanary- (Q(Z}d@&WPTOPyn‘I'éHfIB’Q@ﬂQ[Qﬁ -Apyrimidén-ps
refluxi,\m?gﬂ ﬁ Zp WHPOl ed. The m xture is quenched with saturated
anmonid) B el A Cext racted with AcOEt. The organic |ayer is washed
with saturated amoni um chl oride and brine, dried over magnesi um sul fate
and evaporated down. The crude product is applied to a silica gel columm
chr omat ogr aphy, which is eluted with follow ng 141 sol vents: n-hexane:

Ac CEt =6: (v/v) and n-hexane: AcOEt=4:1 (v/v). The solvent of the latter

effluent i's ved by evaporation and dried in vacuo to afford the title
Rf =0. 55 (n-hexane: AcOEt=2: 1). 'H NWVR (400MHz,

conp 29
CDClB) 8 1.0 4.09(s, 2H) 4.24(s, 2H), 6.27(s, 1H), 6.35-6.36(m
2H), 7.16-7. 17(m / 1(d, 7.38(d, 2H), 8.84(s, 1H) 8-67. Butane-
| -sulfonic aC|d{ 4- P> n 7(22d|rrethyl propyl)-7H pyrrol o

hyl

[2,3-d] pyrimdin-6 - phenyl -amde OHH O

To a solution of 6-(4-amino-benzyl)-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile (0.3mmol) in CH,Cl, (Sml) are slowly added triethylamine (0.36mmol) and 1-
butanesulfonyl chloride (0.36mmol) at 0°C. The reaction mixture is stirred at room temperature for
15 h. The mixture is quenched with saturated ammonium chloride and extracted with two 50ml
portions of CH>Cl,. The combined extracts are washed with brine, dried over sodium sulfate and
concentrated under vacuum to give crude product. Purification of the residue by silica gel column

chromatography affords title compound in 39% yield.

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 8-12 are obtained as identified below in Table 8-12.

i

l H
Rx—ﬁ—N
© Q{T\
/1N 8-12
N \NJ\\\
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N N N\N To a solution of

6- (4- am no- benzyl )-7-(2, 2-di net hyl - propyl ) - 7H pyrrol o[ 2, 3-d] pyri m di ne- 2-
carbonitrile (0.3mml) in CH2CI2 (5m ) are slowy added triethylam ne
(0.36mmol ) and 1- butanesul fonyl chloride (0.36mml) at 0 C. The reaction
mxture is stirred at roomtenperature for 15 h. The mxture is quenched
W th S%L‘%ié,%tﬁd anmoni um chl oride and extracted with two 50nL portions of
CH2C12 e conbi ned extracts are washed with brine, dried over sodium
sul f atjeEgpld| Reoncent r gREBolvesier vacuum pgoduct. Purificatr pn
of the| resiflue by siljca gel colum ckrmFm dords title conmpound
I n 39031§Pel 1. By repejating the procedures descri bed above using appropri fte

SRR NAPR LA ST i

are obft ai nefd as identj

N N 1428-8ab| ex8~22 Expdn.-hdixnd?AcOEoI:\]{ﬂmt)ldj-(hé)!m{)( 4@(%—&21{)3); 1o§tbz Hf)- 57
(CDC1L3): 0.91(t, 3H) |, 1.05(s, 9H), 8-47 (n- hexane:
1. 43(hex, 2H), 1.82(qui, 2H), 3.10(t, 2H)420(s12ﬂ)(@24(2,11111) 66>3pr6.s H)1 Hl 4(d,

6.53(brs. 1H), 7.14(d, 2H). 7.20(d. 2H)n8 CDC13) : 1. 05(s,
9H),(1.41(s_|)3H), 1.(42(S,Hg%HL 5 65 (rbﬁ){égé 2 s ?%)g 31(m) 1H) |

4.07(s[, 2H)| 4.18(s, M?» 6. 24(s, 1H), (@DZ%)bﬂ@S(sle), 174ﬂ(§(311),2kt&(s ZYHH))ZI
211), | 8.84(s, | H 0. .64 (CDC13): 1.03(s, 9H), 4.02(s, 2H),
a1 (|A8xhne\AcOEt 1(n11)exeneiée EtTH)l) @mmbts) 4509, 2H)0~$(181(,S,ﬂ)),ﬁ2?l(s43(

1H), 6.28(brs, 1H), 7.13(d, 2H), 7.21(d, 2H),
8.84(s,1H)

0.64 (CDCI3): 1.03(s, 9H), 4.02(s, 2H), 4.16(s, 2H),
C'\©\ (n-hexane:AcOEt =1:1) | 6.16(s, 1H), 6.45(brs, 1H), 7.05(d, 2H), 7.43(d,

N

@ m—
- o

8-69 2H), 7.70(d, 2H), 8.84(s,1H)
0.75 (CDCI3): 1.02(s, 9H), 2.38(s, 3H), 3.55 (s, 3H),
8-70 \N/y (CH,Cl: MeOH=9:1) | 4.02(s, 2H), 4.14(s, 2H), 6.21(s, 1H), 7.04(d,
)=N 2H), 7.19(d, 2H), 7.31(s, 1H) , 7.52(brs, 1H),
8.82(s, 1H)
0.52 (CDCI3): 1.04(s, 9H), 2.87(s, 6H), 4.06(s, 2H),
(n-hexane:AcOEt =1:1) | 4,18(s, 2H), 6.23(s, 1H), 6.32(br s, 1H), 7.11(d,
N__
871 | 2H), 7.15(d, 2H), 8.84(s, 1H)
0.55 (CDCI3): 1.05(s, 9H), 1.40(t, 3H), 3.15(q, 3H),
8-72 | (n-hexane: AcOEt =1:1) | 4.07(s, 2H), 4.19(s, 2H), 6.24(s, 1H), 6.30(brs,

1H), 7.14(d, 2H), 7.20 (d, 2H), 8.84(s, 1H)

0.50 (CDCl3): 1.05(s, 9H), 1.05(t, 3H), 1.88(m, 2H),
8-73 | _~~ |(nhexane:AcOEt=1:1) | 3.00(t, 2H), 4.07(s, 2H), 4.19(s, 2H), 6.24(s,
1H), 6.27(brs, 1H), 7.14(d, 2H), 7.19 (d, 2H),
8.84(s, 1H)
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8-69 2H), 7.70(d, 2H), 8.84(s,1H) 0.75 (CDC13): 1.02(s, 911), 2.38(s, 3H),
3.55 (s, 3H), 8-70 -N-Y"' 1(CH2Cl2: MeQH=9: 1) 4.02(s, 2H), 4. 14(s, 2H),
6.21(s, 1H), 7.04(d, -N2H), 7.19(d, 2H), 7.31(s, 1H), 7.52(brs, 1H),
8.82(s—1H) 052 (CDC13): 1 04(s_OH) 2 87(s_6H) 4 06(s__2H)
(n-hekane: AcOEt =1: 1) 04218(s, 214), 6. pEIRCIYH)04(5 FD(HO6E, 2HMY, 18(s, 21Dd,

5 !
371 By 1 1500, 2H o RoBACone o 005Ps GORCIA 6 A 0505, o810 181,800, 30.
1H), 6.30(krs, 1 H) 7.14(d, 2H), 7.2311(1;;,6_?”@;194;( dm),eﬁgd eERHCLY) :
8~73 )

—~— (=

1.05(f§, 9H) .05(t, |3H), 1.88(m 2H), n- hexane: AcOEt = 3.09(

;1
2H) , ao7(§, 2H), 4.19(s, 2H), 624(SH3§H-98, 27(brs, 1H), 7.14(d, 2H)

7.19 —B8—84¢ H—443— 0426 9 4

4.18(%, 2H)|, 8-74 EW A I I (o AT L TR e ey
1H), Es%(c, /Dld)/\6 f@e ~Bexane: AJDEL =A: H2[ ﬂsséfﬁﬂ),lo%% ﬁHg%"ﬁO(s 2@1)86625@ 1H)
0.42 (CDC13): 1.05(s} 9H), 3.24(t, 2H hexane® AcQEt
=1:1)13.85(t, 2H), 4]07(s, 2H), 4.20(s 1121)4)6,4761:@51@,7lmzmmwgﬁ)m,

7.14(4d, 2H)|, 7.24 (d} 2H), 8.84(s, | }—%égﬁsBELP(DI\/SOdG): 0.99(s, 9H),
2.11(m 2H), 3.22 (t} 8-76 (n-hexane: A 3) 2H), 3.72 (t, 2H),

4.13(§, 2R\, 4.26(s, {8@D, 6. 35(s, IH) 4,
> ébl‘jb (DI\/S 6(&} 02¢9(s, 9?1)2@(1%m22ﬂ)6ﬁ2%?5

1H), 9.01(4, 1H), 9.89(br s, 1H) 0.68 O d6 5 S 3H
4. 10{8;76 ¢§-77 (CH2C|| #n-h OBt 719), | 2HR (R, (1. 28D, 4.63B02H), 4224(s, 2H)12( s,

4H), N 7.73s, dH, [7.79(s, 1H) 9. 0Dk S5 1y, 749(d BEB 7,204, 28D), 7.25(s,
1H) , 9.01(s, 1H), 9.89(br s, 1H)

=

0.68 (DMSO-dg): 0.97(s, 9H), 3.64(s, 3H), 4.10(s,
8-77 \@_ (CH2ChL: MeOH=9:1) | 2H), 4.19(s, 2H), 6.30(s, 1H), 7.12(s, 4H),
7.73(s, 1H), 7.79(s, 1H) , 9.00(s, 1H), 10.17(br

s, 1H)
0.31 (CDCI3): 1.05(s, 9H), 3.82(m, 2H), 4.08(s, 2H),
8-78 | HN— (n-hexane:AcOEt =1:1) | 4.22(s, 2H), 6.25(s, 1H), 6.84(br s, 1H), 7.20(d,

2H), 7.26(d, 2H), 8.86(s, 1H)

0.65 (CDCI3): 1.02(s, 9H), 2.38(s, 3H), 3.55 (s, 3H),
8-79 F;\/ (n-hexane:AcOEt =1:1) | 4.02(s, 2H), 4.14(s, 2H), 6.21(s, 1H), 7.04(d,
F 2H), 7.19(d, 2H), 7.31(s, 1H) , 7.52(brs, 1H),
8.82(s, 1H)

8-80.
N-{4-[2-Cyano-7-(2,2-dimethyl-propyD)-7H-pyrrolo[2,3-d]pyrimidin-6-ylmethyl}-phenyl}-N-

methyl-methanesulfonamide
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s,1H 0.31 (CDC13): 1.05(s, 9H), 3.82(m 2H), 4.08(s, 2H), 8-78 H2N-
(n-hexane: AcCeEt =1:1) 4.22(s, 2H), 6.25(s, 1H), 6.84(br s, 1H), 7.20(d,
2H), 7.26(d, 2H), 8.86(s, 1H) 0.65 (CDC13): 1.02(s, 9H), 2.38(s, 3H), 3.55
(s, 3H, 8-79 Fi (n-hexane: AcOEt =1:1) 4.02(s, 2H), 4.14(s, 2H), 6.21(s,
1H), 7.04(d, F \ 2H), 7.19(d, 2H), 7.31(s, 1H), 7.52(brs, 1H), 8.82(s,
1H  8-8G. IN- { 4- [2-Cyano-7-(2, 2-di methyl-propyl)-7Hpyrrolo [2,

3 T 6-yl met hyl ) - phenyl } -N- nethyl - met hanesul f onam de 144 0

- N To a sol ution of

-di met hyl - propyl ) -7H pyrrol o[ 2, 3-d] pyri m di n-6-yl net h
gonam de (0.377mmo1) in DVF (5nl), potassium
carbonate (0.453 a met hyl i odi de (0.453mvpl) is added at OC. The
reaction mxture is stirred at roomtenperature for 21h. The mxture is
guenched with saturated anmoni um chl oride and extracted with two 50nil
portions of AcOEt. The conbined extracts are washed with brine, dried over

sodi unTe aselatien V.- {[ddAcwane-Zt(@3-dimgewl-pepyDni H-9Y5plo€2. 3 alpyging dincg-yimecthyl]-

d oy ) : . :

i o1 o et B fiad @3 72fRod MESH B RIRb ORISR b 15

1.t A it i
y s S ) . 1. . 1 . 3 . ) . ¢ ] . . .

{ 4- [ 228 akis. mixpyrejs ﬂ‘?%‘t‘fﬁw’l—té lﬁ_%ﬁbfﬂef‘ﬁ’ﬁl(-'(‘?}i}‘r‘m&hlﬂ“ﬁ? 33 PRgAGtH Wit e 9&% hyl ] -

pheny Ipo}“tio'ns 3¢ Aol dhekonfihhed extracts are washed with brine, dried over sodium sulfate and

concentrated under vacuum to give 220mg of crude product. Purification of the residue by column.

chromatography affords title compound in 92% yield. Rf =0.35 (n-hexane:AcOEt =7:3)

Iy NMR(400 MHz, CDCI3) 6 1.05(s, 9H) , 2.86(s, 3H), 3.33(s, 3H), 4.08(s, 2H), 4.22(s, 2H),
6.26(s, 1H), 7.19 (d, 2H), 7.36(d, 2H), 8.85(s, 1H).

8-81.
N-{4-[2-Cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-dlpyrimidin-6-ylmethyl}-phenyl}-

acetamide

To a solution of 6-(4-amino-benzyl)-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile (0.3mmol) in CHCl, (4mL), triethylamine(0.36mmol) and acetyl chloride (0.36mmol)
is added at 0°C. The reaction mixture stirred at room temperature for 1 day. The mixture is
quenched with saturated ammonium chloride and extracted with two 50ml portions of AcOEt. The

combined extracts are washed with brine, dried over sodium sulfate and concentrated under vacuum
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N N ~N\N To a solution of

6- (4- am no- benzyl )-7-(2, 2-di net hyl - propyl ) - 7H pyrrol o[ 2, 3-d] pyri m di ne- 2-
carbonitrile (0.3mml) in CHRA 2 (4nL), triethylam ne(0.36mol) and acetyl
chloride (0.36mmol) is added at OC. The reaction m xture stirred at room
tenperature for 1 day. The mixture is quenched W th saturated ammoni um

ot et © 4R ?&%E@?ﬁ%aﬁbﬁ@f thé!‘fés@ ri ed ov -ep‘gﬁlgﬂﬁ oo ito t%ﬂfaff&&“mened

extracts are rine, odi um sul f and concentr at ed
under vewoopomd 8% yieldr ude product. Purification of the residue by silica

O howarIS SRR ARR I 2L00 M. “cocns) 8 1. 0a(e. oty 5 10(s. 3H)
3. 08( s 1gvrdaivis: g3t 2t Spp Lo, stnl4b6ts, ) 4.1 (L BR6 286s, B)).

4-[2- Q’&ﬂ@(dhﬂ)?ﬂS@tﬁ;emhylMp(d)pm)88’6t§- p§iy.r ol o[ 2, 3-d] pyri mi di n-6-yl met hyI] P
henyl }- butyramde O ~ ~~ N ~N\N To a sol ution of

6- (4- am no- benzyl )-7-(2, 2-di methyl propyl)-7H pyrrol o] 2, 3-d] pyri m di ne- 2-
car boni grgpl e (0 3mmol ) in DW (4rrfL) butyric acid (0.36mmol ), water sol uble

car bodi i m de rox zotriazopl.e hydr 5mmol ) are
added afV- @d&n@b’aﬁ%@ﬁzgtﬁé‘nﬁéﬂd{m@ﬂy EZ éf pEimidinsg- ﬁﬂiﬁéet“é eratzjre
for 1 dg¥vrafdi®e reaction mxture is quenched w th amoni um chloride and
extracted™wth AcOEt. The organic |ayer is washed with brine, dried over
sodium sul fate and evaporated pn vacuo to give 129ng of crude product.
Purification of the residue hy dilica gel colum chromatography affords

the title conmpound in 96%5(5[‘6'#\ = 0.46 (n-hexane: AcCEt =1:1) 1H

NMR(400 MHz, CDC13) 5 1.02(t, 3H), 04(s, 9H), 1.70-1.85(m 2H), 2.35(t,
2H), 4.06(s, 2H), 4.18(s, 2H), 6. 7 7.11(d, 2H), 7.12(br s, 1H),
7.51(d, 2H), 8.82(s, 1H). 8-83. NSNS

*\N

To a solution of 6-(4-amino-benzyl)-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile (0.3mmol) in DMF (4ml), butyric acid (0.36mmol), water soluble carbodiimide
(0.45mmol) and 1-hydroxybenzotriazole hydrate (0.45mmol) are added at 0°Cand then the reaction
mixture is stirred at room temperature for 1 day. The reaction mixture is quenched with ammonium
chloride and extracted with AcOEt. The organic layer is washed with brine, dried over sodium
sulfate and evaporated in vacuo to give 129mg of crude product. Purification of the residue by silica
gel column chromatography affords the title compound in 96% yield. Rf = 0.46 (n-hexane:AcOEt
=1:1)

s} NMR(400 MHz, CDCI3) 6 1.02(t, 3H), 1.04(s, 9H), 1.70-1.85(m, 2H), 2.35(t, 2H), 4.06(s, 2H),
4.18(s, 2H), 6.24(s, 1H), 7.11(d, 2H), 7.12(br s, 1H), 7.51(d, 2H), 8.82(s, 1H).

8-83.

N-{4-[2-Cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidin-6-ylmethyl]-phenyl}-

succinamic acid
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N-{4-[2-Cyano-7- (2, 2-di met hyl - propyl) - 7Hpyrrol o[ 2, 3-d] pyri mi di n- 6-yl nmet hyl
]%phenyl } - succinamc acid O HON ON N~NL N 146 146 To a solution

o]

6- (4- am no-benzyl)-7-(2, 2-di met hyl - propyl ) - 7H pyrrol o[ 2, 3-d] pyri m di ne- 2-
carbonitrile (0.626mmol) in THE (3nl), succinic anhydride (0.626mvpl) is
added. The reaction mxture is stirred at roomtenperature for 16 h. The
reactlon nlxture is concentrated under vacuum Purification of the residue

ant pa ol oy o 6 Thefd BERABOTEE ARt E ARp LT b R IR 22 ) g
% H;JS(&I’%(?(T%LIG (Zzilﬁﬁ(rlgn%lghi)THB (Sﬁl)ssucaid)c arhy@fides(0. @I@mncﬂ) #$Guded. THp reactior5( d,

4- 2- @y%we-lsrst(r@dzata?% %%Hef%?’@d%n § EH'P WF?‘%&PB[‘%‘X%‘IMSWP?‘%W‘%F@H Y9eR YASERD1 1 - p
henyl P&r ficAHGH f‘ﬁf&‘resﬁf‘el eT&bluQnQMmﬁatB%rB%lN\hf@dﬁth% YRBRBEIpOAndh

N- benzy m no I acetic mml ) in THE 1,1" - carbonyl dii m dazol e
(4. 4nqnﬂn)1tatls/ear¢dﬂad The reactl on mxture is refluxed for 10 m nutes.

Sl gtﬁﬁ%%‘?ﬁﬁ@% 27 h&?é%y‘%})ol o[ 2,3-.d.] pyrimdine-2-carbonitril e i s added to
i xt L?@%&@@b&ﬁmﬁﬂ 53, A6, 4 MG o AR e By e

t wo 1995{ ’Eﬁé’ti % 1HJ,Ne. Ssanhg) | ayer is washed with br| ne dried
am m

over SO sul hceft r at ed under vacuum Purification of the
residue by silica gel coI umm chromat ogr aphy affords 874ng of title
conmpound in 86% yield.
8-84.
N—{4—[2—Cyano-7-(2,2—dimethyl-propyl)-7H-pyrrolo[2,3—d]pyrimidin-6-ylmethy1]—phenyl}-

succinamic acid

NP
©/\|\gN N

NN
K

N

To a suspension of N-benzyliminodiacetic acid (2 mmol) in THF (15ml), 1,1°-carbonyldiimidazole
(4.4mmol) is added. The reaction mixture is refluxed for 10 minutes. 6-(4-Amino-benzyl)-7-(2,2-
dimethyl-propyl)-7.H.-pyrrolo[2,3-.d.]pyrimidine-2-carbonitrile is added to the reaction mixture and
then the mixture is stirred at 80°C for 1 day. The mixture is quenched with saturated ammonium
chloride and extracted with two 100ml portions of AcOEt. The organic layer is washed with brine,
dried over sodium sulfate and concentrated under vacuum. Purification of the residue by silica gel
column chromatography affords 874mg of title compound in 86% yield.

Rf = 0.48 (n-hexane: AcOEt=7:3)

Iy NMR (400 MHz, CDCI3) § 1.05(s, 9H), 3.58(s, 4H), 3.73 (s, 2H), 4.10(s, 2H), 4.25(s, 2H),
6.30(s, 1H), 7.12(d, 2H), 7.25(d, 2H), 7.35(m, 5H), 8.85(s, 1H)
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Rf = 0.48 (n-hexane: AcOEt=7:3) 1H NWR (400 MHz, CDC13) 6 1.05(s, 9H),
3.58(s, 4H), 3.73 (s, 2H), 4.10(s, 2H), 4.25(s, 2H), 6.30(s, 1H, 7.12(d,
2H), 7.25(d, 2H), 7.35(m b5H), 8.85(s, 1H) 147 Exanple 9 describes the
preparation of phthalimde, hydantoin, oxazolidinone and 2, 6-di oxo-

pi per @Z{hmple@edeismﬁﬂeis\tb@pxﬁpamnbreoﬂphlhalinﬁde, hydantoin, oxazolidinone and 2,6-dioxo-
7-(2,2-Dineth pyl)-6-(1, 3-di oxo- 1, 3-di hydr o-i soi ndol - 2-yl net hyl ) - 7H py
rroI oPﬂ’e@Zm&] mea| ne-2-carbonitrile O / NHNN=/ \ o NNBr " .T./ 2
hrs. 0 Ry.68%To a solution of 500 ng ( 1.63 mml es) of phenyl pht hal i m de
in 20 M of DM, 315 ng ( 2.28 mmles) of K2C03 and 500 nmg ( 1.63 mol es)
of 6- Exempleet-hyl - 7- (2, 2-di net hyl - propyl ) - 7H

pyrrolo 3 d rim dine- arb nd t he
Yt urde e Rt 831 5 AR e SntBlota 3

m xturcm,yfﬁmgmemc&mﬂomrﬂé\ i ce-wat er and extracted W|th AcCEt The conbi ned
extracts are washed with H2O ,brine and dried over MgSO4. Chr omat ogr aphy
on silica gel ( eluent: n- Hexane : ACCEt = 2: 1) give 412 ng of desired
7-(2, 2- 0

di et hyl - propyl )-6-(1, 3-di o@:’i";}-di hydr o-i soi ndol - 2-yl met hyl ) - 7H pyrrol o
[ 2, 3-d] pyri g di ne-2- carbon {e in 68 %yiel gl NMR (400_IHz, CDC13, " ):
1. 08(s.n@k).¢4.§9(s, 2H), 5. 12(s, 2Hp, 6. 70(s, . 0
-7.80(m 2H)N=£/ 8%- 7. 92( m2H8-88{s—*+ H) Rf-oN n- e: AcOEt = 1:1)
By repeating t cedur es kdesowri bed above us{n pprofgri ate starting
mat eri al s %_dJcondi tions theyrkell oW ng conpo s of foPnula 9-1 are

obt ai ned as/identified bel ow,éeTable 9-1. 148

To a solution of 500 mg ( 1.63 mmoles ) of phenylphthalimide in 20 ml of DMF, 315 mg ( 2.28
mmoles ) of K2CO3 and 500 mg ( 1.63 mmoles ) of 6-bromomethyl-7-(2,2-dimethyl-propyl)-7H-
pyrrolo[2,3-d]pyrimidine-2-carbonitrile are added successively and the mixture is stireed for 2
hours at ambient temperature. The reaction mixture is quenched with ice-water and extracted with
AcOEt. The combined extracts are washed with H,O ,brine and dried over MgSOj.
Chromatography on silica gel ( eluent: n-Hexane :AcOEt = 2:1) give 412 mg of desired 7-(2,2-
dimethyl-propyl)-6-(1,3-dioxo-1,3-dihydro-isoindol-2-ylmethyl)-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile in 68 % yield.

NMR (400 MHz, CDCl;, 0 ) : 1.08 (s,9H),4.39(s,2H),5.12(s,2H),6.70(s, 1 H),7.75
-780(m,2H),785-792(m,2H),888(s,1H)

Rf=0.24 ( n-Hexane:AcOEt = 1:1)

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 9-1 are obtained as identified below in Table 9-1.

148



N ,NR< NN9-1 Table 9-1 Expl. Rx Rf ( solvent) 1H NVR(400 Mz, 5) No.

0 0.51 CDC13:1.02 ( s, 9H), 1.97-2.04(m2H), 9-2 N~ (n-Hexane: AcOEt =1: 5)
2.73 (t, 4H) , 4.54 (s, 2H), 5.17 (s, 2H) ,6.48(s, 1H), 8.86(s, 1H) O re
0
2

.32 CDC13: 1. 06(s, 9H) 3.76(s,3H),4.30( 9-3 y |I" (nHexane: AcOEt=1:1) s,
H, 5.63 ( s, 6.85 (s, 1H), 7.77 -7.83(m2H), 8.42-8.44(m 1 H), O
8.99(s, 1H) NCDC13 : 1.03 (s, 9H), 3.03 (s, 3H), 3.92 9-4 N/

( s,2H),4.3
1. 04( RR
2H), 6.717(s

4.93(s, 2H) , 6475 " (s, 1H), 8.90(s, 111) 0 0.7 CDC13:
Ny 4.34( 9-5 (CH2CL2: Acetone=9:1) s. 2H), 4.96 (s,

, XH), 8.95 (s,1H) 0.52 9-6 N- (n-

CDC13: 1. 08(s, 9 4,59(s,2H),5.18( o0," Hexane: AcCEt=1:1)

s, 2H), 6. 73(s, 1H), 8768(d, 1H), 8.63(dd,1H),8.69(d, 1H),8.90(s,1H 0.20
CDC13:1.08(s,9H), 41 38(s,2H),5.15( 9-7 N (n-Hexane: AcOEt=1:1 s, 2H), 6.72
(s, 1H), 7.78 (dd, 1H, 8. 9 01 H) , 9. 190 149 / 0.52(AcCrt)

CDC13: 1. 03(s, 9H), 1. 40( s, 6H), 2. 90(

Table 9-1
No. ’
o 0.51 CDCl3:1.02 (s, 9H), 1.97-2.04 (m, 2H),
9-2 N (n-Hexane:AcOEt=1:5) | 2.73 (t,4H),4.54 (s ,2H),5.17 (s, 2H)
™ ,6.48 (s,1H),8.86(s, 1H)
(o]
o 0.32 CDCl; : 1.06 (s, 9H),3.76 (s, 3H), 4.30 (
9-3 "“¥° | (nHexane:AcOBt=1:1) | s,2H),5.63(s,2H),6.85 (s, 1H),7.77
N ~7.83(m,2H),842-844(m,1H),
g 8.99 (s, 1H)
0 0.36 ( AcOEt) CDCl : 1.03 (s, 9H), 3.03(s,3H), 3.92(
9-4 \N//<N___ s,2H),437(s,2H),4.93(s,2H), 6.75
L( (s,1H),890(s, 1H)
[o]
0.7 CDCL : 1.04 (s,9H), 1.59(s, 6H), 4.34(
9-5 0><f° (CH,Clp:Acetone=9:1) |s,2H),4.96(s,2H),6.71 (s, 1H), 8.95
N (s,1H)
0
0.52
9-6 w— | (n- CDCl; : 1.08 (s ,.9H ), 4.39 (s, 2H), 5.18 (
ON Hexane: AcOEt=1:1) s,2H),6.73(s,1H),8.08(d, 1H),
° 8.63 (dd, 1H), 8.69 (d, 1H), 8.90 (s, 1H
)
0.20 CDCL : 1.08 (s ,9H), 4.38 (s, 2H), 5.15¢(
97 | > W— | (n-Hexane:AcOEt=I:1 |s,2H),6.72(s, 1H),7.78 (dd, 1H),
N A ) 8.90(s,1H),9.11(d, 1H), 9.19(d, 1H)
o]
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9-8 NN s, 3H), 4. 35(s, 2H), 4. 93(s, 2H), 6. 65 (s,1H),8.90(s,1H 0 N,,. O.
CDC13:1.13(s,9H),2.66(s,3H),4.28( 9-9 1 N (n-Hexane: AcOEt=1:3 s, 2H) ,
5.54 (s, 2H), 6.18 (s, 1H), 7.48 7.53 (m 1H),7.68-7.72 (m 1H), 7.78- 0
7.84 (m 1“8??8? (m1H) 8 81( s 1H) / 0 .34 (AcOEt)
CDC13] 1. 03(fs, OH)7 4. 04( $03R)(AcQEB) 9- 10 |IDEL2H034 9HEE) 2110 % s 16HDr, 2,90+,
~("- 69B(d, \mﬂ 8.91f(s, 1H) \0 0.24(AcGBH),4.35(s,2H),4.93(s,2H), 6.65
CDC13]1. 02(|s (2. 75-2.85(m 2H 9-11 ( |.(sQ1H B.%96 8s 55 2H) , 4. 35(s, 2H)|,
5.18($, 2H) ,|5. brs, 2H), 6.57(s, HN /N 1H), 8.87 (s, 1H) CO( 0.48
CDC1314..68(3,N“ 43¢ 0 71) op Jl\ 912 1 tc
6. 54 , 1 6795 "7' 3%@ T
8.82(55,9'391H) \(CDg% exﬁg%écéﬁ}%kg f;g % T, 748-
( CHC18: Acet|one=9: 5.04 (s, 2H), : 8§7§z(m@1§),17 8 o
0.36 €DC13 |1 1.03(s ,9H|), 1.33-1.44(m 4 84(@%1:1)( PR e EHD= B:
1.57-1.74 (Im 2H), 1. 83 1.94 (m 5H), HMNB) 4.33 (s, 2H), 4.91(s, 2H)
6.04 (s, 1H), 6.63 (s, |1H), 8.91 (s, 1H| 0 o 0.50 (AcOEt) CDC13: 1.04(
OH) , [1.76-[1.8% (m, 4H0B4 ( AQH )1. 88- 1.]90DCHY: 21983,(3, 1081 2, 204 (s 281, , 4.36 (
9-10 | my s,2H),495(s,2H),5.15(brs,2H),

6.74 (s ,1H),891 (s, 1H)

0.24 ( AcOEt) CDCl;:1.02(s,9H),2.75-2.85(m, 2H
9-11 l/\140 ),345-355(m,2H),4.35(s,2H),
o \ 5.18(s,2H),5.74 (brs,2H), 6.57 (s,
~ 1H),8.87(s, 1H)
T
/YO 0.48 CDCl;: 1.08 (s ,9H),4.43 (s,2H),5.57¢(
9-12 N (n-Hexane:AcOEt=1:1 | s,2H), 6.54 (s, 1H), 6.95~-7.05(m, 1H
| NN ) ),7.25-735(m,1H),7.99 (s, 1H),
ZN 8.82(s,1H)
S/YO 0.46 CDCl:1.02(s,9H), 4.01 (s,2H) ,4.35(s
9-13 )—N (CHCls:Acetone=9:1) |,2H),5.04(s,2H),6.70(s,1H),8.92¢(
o \ s, 1H)
0 0.36 CDCl; :1.03(s ,9H), 1.33-1.44(m, 3H),
9-14 q« ( n-Hexane:AcOEt=1:1 | 1.57-1.74 (m, 2H ), 1.83-1.94 (m, 5H),
e N ) 433 (s,2H),4.91(s,2H),6.04 (s, 1H),
\(o 6.63 (s, 1H),891 (s, 1H)
0 0.50 ( AcOEt) CDClL : 1.04(s,9H), 1.76-1.85 (m , 4H),
9-15 Q/Q 1.88-1.97 (m,2H), 2.13-2.24 (m, 2H),
N.._.

434 (s,2H),4.93(s,2H), 551 (bs, 1H
),6.66 (s, 1H),8.91 (s, 1H)
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HN 4. 34(s, 2H), 4. 93(s, 2H),5.51(bs,1H 0 ),6.66(s, 1H), 8.91 (s, 1H) 150 0.50
(AcCEt) CDC13: 1.04 ( s , 9H), 1.22 (s, 6H) , 1.25 ( 9-16 HN
s, 6H), 1. 64.(d, 2H), 1. 80(d, 2H), 4. 34 (s, 2H), 4.93(s, 2H),6.01 (brs, 1H), HNX
6.66 (s, 1H),8.93(s, 1H) 0 0.64 CDC13:1.07(s, 9H), 4. 37(s 2H),5.11( 9-17
(n- HgxamepcOEr 717t (5, IH Dl'/ §H) 1@2 6H 1.25
7.90(%11& %%éf‘%?ﬁ) B ) o§ ) (S ) 4321
(m 13H), xne AcCEt=1:1) 1.50 ) % 14) 8H)
o 4.132(s, 2H, 6.68(s, 1H 0 é 2 %ﬁ)ﬁ 605, 1H)
( CDC13+DVB Y04l (s, 9H), 4.35 (s|080{$ . ACOEt =1: 3) |,
2H), 4.78[s, 2H) % 00| (s, 2H), 6.81 (s| ,1H), 8. 95(s 1H) o 0.31 CDC13:
1.04(]s, 9H) | 1.73(brd, 2H, 9-20 (n-Hexang: 2.15-2.23 (m 2H) , 3.79 (bry
2H) y f) n_’ O I'\b\LL— UL \IllLI_I) ’-|- BA4L
), 6. (s, 1H) , A ? 310 b 4079{3 %Blﬂo
n- cO (S,
( n- Helx i‘é A : exin: ’3”2 A
(s, 1H), 8. 9b(s, %9 CDC13: 1.04 ( d’1 LR 19(9d( ﬁ(% (s,1H
B
o]
0.5 CDCl: 1.03 (s,9H), 1.32-1.45 (m, 1H),
9-18 (n-Hexane:AcOEt=1:1) | 1.50-1.58 (m, 1H), 1.61-1.96 (m, 8H),
o 432(s,2H),494(s,2H), 6.68 (s, 1H)
Q , 893 (s, 1H)
N
o
/\/éo 0.64 (CDCI3+DMSO-ds) : 1.04 (s, 9H), 4.35 (s
9-19 O)_N (n-Hexane:AcOEt=1:3) | | 2H),4.78 (s, 2H) 5.00(s,2H), 6.81 (s
d N\ ,1H),8.95 (s, 1H)
o 0.31 CDCls: 1.04 (s, 9H), 1.73 (brd , 2H ),
9-20 (n-Hexane: 2.15-2.23 (m, 2H),3.79 (bt , 2H) , 3.97-
o AcOEt=1:1) 4.02(m,2H),4.34(s,2H),4.98 (s, 2H
L ),6.71 (s, 1H), 8.95(s, IH)
X
0.5 CDCl;: 0.85 (t,6H), 1.03 (s, 9H), 1.91 (
9-21 o (n-Hexane:AcOEt=1:1) | q,4H),4.35(s,2H),4.96 (s,2H), 6.73
Q (s,1H),895(s, 1H)
O)—N\
0.49 CDCl;: 1.04 (s,9H), 1.88-1.99 (m, 4H),
9-22 (n-Hexane: 2.02-2.08 (m, 2H), 2.15-2.22 (m, 2H),
o ° AcOEt=1:1) 434 (s,2H),497(s,2H), 671 (s, 1H)
>//N ,8.95 (s, 1H)
J N
° 0.57 CDCh: 1.04 (s,9H), 1.62-1.68 (m, 2H),
9-23 (AcOEt:MeOH=4:1) | 2.08-2.17 (m, 2H), 3.60-3.68 (m, 2H ),

4.04-4.11(m,2H),4.34(s,2H),4.93(s
,2H),5.96 (brs, 1H), 6.65 (s, 1H), 8.91
(s,1H)
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9-22 (n-Hexane: 2.02-2.08 ( m 2H) , 2.15-2.22 ( m 2H) , 0 0 AcOEt=1:1)

4.34(s,2H), 4.97(s, 2H), 6. 71(s, 1H) N ,8.95(s,1H) 0 0.57 CDC13: 1.04 (s,

OH), 1.62-1.68 (m 2H), 9-23 (ACOEt: MeOH=4:1) 2.08-2.17 (m 2H), 3.60-3.68

(M 2H, 0 4.04-4.11 (m2H), 4.34(s, 2H), 4. 93(s HN , 2H), 5. 96(brs,
)

1H)_,6.0:)\> w\b H—151 0 .ggH gqg‘:ﬂ'ﬂll(ﬂi 95 Y, 1
(minj _? :gé}n Hexane: 2 é,p‘l 43ﬂ(§ 2f{$) 42§-59(S . 95
(s of Aok H)894(, 04 )

cDci3t 1. 03 (n- HexA ’ I )1$24Ls: 38 5 02](s,
2H), p. 61 925 SyN\ (s, :H)O 9-26. N.-{

2-[ 2- Cyanos hV| propyl)-7Hpyrrolol2 3-dlpyrimdin-6-ylmethyll]-1

]
, 3- di pxo- 2| | 0B5pyrrol o [3, 4- ¢ IGBEh al 3% sy9H) . a3 han@ di #334r de
HPt% Hz ( / | GeBEkanelEther=11).T| s13Hhr,$5.02 (< 231}, 6.60( sNIN N 8.9N [N
2) MeSO@hs P§/r/| ine O R T/ 3 hrs. Y. |44,%INo a suspension of catal ytilc
0o in 10 m

anounf of Pt of MeOH and 10 i of AcOEt, 200 ng ( 0.48 nmol gs)
of '
7- (2, 2-di net hyl - propyl )-6-(5-nitro-1, 3-di oxo-1, 3-di hydro-pyrrol of 3, 4-c] pyri
din-2- ylmethyl)- 7H pyrrol o[ 2, 3-d] pyrimdine-2-carbonitrile is added and
the mxture is stirred under H2

9-26.
N.-{2-[2-Cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidin-6-ylmethyl]-1,3-dioxo-2,3-
dihydro-1H-pyrrolo[3,4-c]pyridin-5-yl}-methanesulfonamide

1)Po,/ H,
W - MeOH / AcOEt H- /
N—O IS—O

N R.T./3hrs. N \ o 5
p— </ \ o - N:___</
=] N=( |
N N 2) MeSO,C! / Pyridine N
(o] R.T/ 3 hrs. o]
Y. 44%

To a suspension of catalytic amount of PtO; in 10 ml of MeOH and 10 ml of AcOEt, 200 mg ( 0.48

mmoles ) of 7-(2,2-dimethyl-propyl)-6-(5-nitro-1,3-dioxo-1,3-dihydro-pyrrolo[3,4-c]pyridin-2-
ylmethyl)- 7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile is added and the mixture is stirred under H,
atmosphere . After being stirred for 3 hours, the reaction mixture is filtered through celite and
concentrated under reduced pressure to give crude amine . To the crude amine , 0.052 ml ( 0.67
mmoles ) of methanesulfonyl chloride is added at 0 %C and the mixture is allowed to warm to
ambient temperature and stirred for 3 hours . The reaction mixture is poured into ice water and
extracted with AcOEt . The combined extracts are washed with brine , dried over MgSO4 and
concentrated unde reduced pressure. The residue is purified by silica gel column chromatography (
eluent : n-Hexane : AcOEt = 1:1) to give 98 mg of desired N.-{2-[2-cyano-7-(2,2-dimethyl-
propyl)-7H-pyrrolo[2,3-d]pyrimidin-6-ylmethyl]-1,3-dioxo-2,3-dihydro-1H-pyrrolo[3,4-c]pyridin-
5-yl}-methanesulfonamide in 44 % yield.

1 NMR( 400 MHz , CDCl , 8) : 1.03 (s, 9H), 3.18 (s, 3H),4.30 (s, 2H),5.11 (s, 2 H),
6.72(s, H),7.57 (dd,1 H),7.65(s,1H),7.90(d,1H),9.03(s,1H), 1070 (s, 1 H)
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at nosphere . After being stirred for 3 hours, the reaction mxture is
filtered through celite and concentrated under reduced pressure to give
crude amine . To the crude amne , 0.052 m ( 0.67 nmoles) of

met hanesul fonyl chloride is added at 0 C and the m xture is allowed to warm
to anbient tenperature and stirred for 3 hours. The reaction mxture is
poured into ice water and extracted with AcOEt . The conbi ned extracts are
washeRf »i0td2 hA¢OEt), dried over MgSO4 and concentrated unde reduced
pressure. The residue is purified by silica gel colum chromat ography
eluent : n-Hexane : AcCEt = 1:1) to give 98 ng of desired

N. -{2-[ 2-cyano-7-(2, 2-di net hyl - propyl)-7H pyrrol o

[2,3-d] pyrimdin-6-ylmethyl]-1, 3-di oxo-2, 3-di hydro-1 H pyrrolo

[ 3, 4-2Pfyridin- 5-yl}-methanesul fonam de in 44 %yield. 1HNVR(400MHz,

CDC13 » L0 , 9H) .3 S, 3H), 4. , 1 . .

6. 72(z-%i&-é"@iﬁr&rﬁw-éf@%}e@-‘/?ﬁuﬁc}f.ggé-?d‘?%?@:‘3&-%?‘3"?15%{“1%? by 150 Ry
%yr(‘ pyPimAdine-2- carbomtrlle _ _

7 (2 Di net h pr opyl)-6-(3-met hyl -1, 4-di oxo- 3, 4-di hydro-1

H pht hal azi n- 2 yl methyl)-7H pyrrolo [2,3-d] pyrimdine-2-carbonitrile 0 1)

~~" 0KZC®B | DM N RT./e18 hrs. NN N NN 2) MJ Br J. | /DWW ;. T/

18 hrs. OToasqutlon ®8 Ny (1.3 mmol es of phthal hydrazide in 20 m

of DMF, 252 ngy ( 1. 83" i ) of K2C03 and 400 ng ( 1.30 mmol es of

6- Brononet hyl - 7- (2, 2- di met hyl - propyl ) - 7H

pyrrolof 2, s?’ d] pyri m di ne%2:/C¥F bonitrile am

m xt uhe=ig s\ireed for_1B"ABlurs at afbiént . The reaction

m xture efjched with pgerwater and e c edlmnt AcCEt The conbi ned

extracts are td withdg@ombrine and S?/§H

added ucceSS|ver and the

R.T./ 18 hrs.

To a solution of 338 mg ( 1.3 mmoles ) of phthalhydrazide in 20 ml of DMF, 252 mg ( 1.83 mmoles
) of K2CO;3 and 400 mg ( 1.30 mmoles ) of 6-Bromomethyl-7-(2,2-dimethyl-propyl)-7H-
pyrrolo[2,3-d]pyrimidine-2-carbonitrile are added successively and the mixture is stireed for 18
hours at ambient temperature. The reaction mixture is quenched with ice-water and extracted with
AcOEt. The combined extracts are washed with H,O , brine and dried over MgSOa.
Chromatography on silica gel ( eluent: n-Hexane :AcOEt = 1:2 ) give 412 mg of desired 7-(2,2-
dimethyl-propyl)-6-(1,4-dioxo-3,4-dihydro- 1 H-phthalazin-2-ylmethyl)-7H-pyrrolo[2,3-
d]pyrimidine-2-carbonitrile in 70 % yield. The obtained product is treated with MeJ under the same
conditionto give N-methylated compound. To a solution of 295 mg ( 0.76 mmoles ) of 7-(2,2-
dimethyl-propyl)-6-(1,4-dioxo-3,4-dihydro-1H-phthalazin-2-ylmethyl)-7H-pyrrolo[2,3-
d]pyrimidine-2-carbonitrile in 20 ml of DMF , 0.066 ml ( 1.06 mmoles ) of MeJ and 168 mg ( 1.22
mmoles ) of K2COs are added successively and the mixture is stireed for 18 hours at ambient
temperature. The reaction mixture is quenched with ice-water and extracted with AcOELt. The
combined extracts are washed with H>O , brine and dried over MgSO4. Chromatography on silica
gel (eluent: n-Hexane :AcOEt = 1:4) give 238 mg of 7-(2,2-Dimethyl-propyl)-6-(3-methyl-1,4-
dioxo-3,4-dihydro-1H-phthalazin-2-ylmethyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile in 78 %
yield.
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Chr omat ogr aphy on silica gel ( eluent: n-Hexane :AcOEt = 1:2) give 412 ny

of desired 7-(2,2- dinethyl-propyl)-6-(1,4-di oxo-3, 4-di hydr o-

| H pht hal azi n-2-yl net hyl )-7H pyrrolo [2,3- d] pyrimdine-2-carbonitrile in

70 % yield. The obtained product is treated with MeJ under the sane

condi tji onto gi ve N-nethyl ated conpound. To a solution of 295 0.76
: @Dél iy 211;((8

ol es H NMR(A00MEHz

t W) - 1070(s/1 GH B 363 456 BB AC o FHY iy B 2H),

| H pht ha

20 m
K2C03

(3r,@Hadded successively and the mxture is stireed for 18 hours at

anbi ent tenperature. The reaction mxture is quenched with ice-water an
extracted with AcOEt. The conbined extracts are washed with H20, brine

dried

1:4) give

0P Gt 7o eRR Ul 3R gy 89 G2 RO B RS S R B o

d
and

vV ar S ograaphy on silica gel ( eluent: n-Hexane :AcCEt =
LR 0B S99

2-D met hyl - propyl )-6-(3-nmethyl -1, 4-

di oxo- 3, 4-di hydr o-| H pht ,hal azin-2-ylnmethyl)-7H pyrrol o[ 2, 3-d] pyri m di ne-2-c¢c

ar boni
1. 07(

1H), 7.

N= N |
sol uti

rr
g ( 0.98 Wl 8g)

trilein 78 % yield. 153 1HNVR(400MHz, CDC13,S):

d-9) , 3.63(s, 3H), 4.47(s, 2H),5.51 (s, 2H), 6.63(s, 1H),7.25(d,

B (4-CRbrH-behi) )2, 5 8ok o FR B o1 ikl - Amé iyl d7- (A bDdiBeBF1-propyl) Y. Rf = 0. 40
(n- Hexane: AcOet = 174)  9-28.

6- [ 3- (yraie[ 2B ol pimidine-2-c@bdnitide- i ni dazol i di n-1-yl nethyl ]-7-(2, 2-di met hyl -p
ropyl)-7H pyrrolo [2,3-d]pyrimdine-2-carbonitrile cIl C Nom(/ C | i

NHN | -0 KO3 KI/ DWO0O2/ OU 18 hrs. O Y. 73 % To a

NQ\( K,CO, / KJ/ DMF

rt./ 18 hrs.

on of 200ng ( 0.61 mmol es c o
7-(2, 2-di yl - propyl)-6-(2e&: x0-i m dazol idpn-1-
| met A7 ° 2, 3-d] pyri mi di ne- 2- caroni iag 10 DMVF, 13
y %ﬂf—}g{w 1 py ,JD_Q‘%N @
o

Y.73%

To a solution of 200mg ( 0.61 mmoles ) of 7-(2,2-dimethyl-propyl)-6-(2,5-dioxo-imidazolidin-1-
ylmethyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile in 10 ml of DMF, 136 mg ( 0.98 mmoles ) of
K>CO3,138 mg ( 0.86 mmoles ) of p-chlorobenzylchloride in 2 ml of DMF and 142 mg ( 0.86
mmoles ) of KI are added successively at ambient temperature . After being stirred for 18 hours, the
reaction mixture is quenched with ice water and extracted with AcOEt. The combined extracts are
washed with H,O , brine and dried over MgSQ,. Chromatography on silica gel ( eluent : CH,Cl, :
AcOEt = 8:1) give 203 mg of desired 6-[3-(4-chloro-benzyl)-2,5-dioxo-imidazolidin-1-ylmethyl]-
7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile in 73 % yield.

1HNMR(4OOMHZ,CDC13,8):1.03(s,9H),3.78(s,2H),4.37(s,2H),4.53(s,2H),
496(s,2H),674(s,1H),7.18(d,2H),7.34 (d,2H), 892 (s, 1H)

Rf = 0.28 ( n-Hexane : AcOEt = 1:1)

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 9-2 are obtained as identified below in Table 9-2.
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K2C03, 138 ng ( 0.86 mmol es) of p-chlorobenzylchloride in 2 mM of DV and

142 ng ( 0.86 nmoles) of KI are added successively at anbient tenperature
After being stirred for 18 hours, the reaction mxture is quenched with

ice water and extracted with AcOEt. The conbined extracts are washed with

H20 , brine and dried over MgSO4. Chromatography on silica gel ( el uent

CH2C12 : AcCeEt = 8:1 ) give 203 ng of desired

N )- 2, 5-di oxo-i nidazol i di n-1-yl met hyl ] -

7-(2,2-di ZENpyrrol o] 2, 3-d] pyrim dine-2-carbonitrile in 73 %
yi el d. 40 CDC13, S):

1.03(s ‘ 8"7 ,4.37(s, 2Hy A. 53(s, 2H),  4.96(s, 2H), 6. 74(s,

1H), 7. 18(dy2H) Y. 34(d, 2H), 8.92(s, 1H) Rf = 0.28 ( n-Hexane : AcCEt = 1:1 )

materials and con tons the follow ng conpounds of formula 9-2 are
obtained as identiflied belowin Table 9-2. 154 N /~~-= N Rx NN 9-2 Table
9-2 Expl. Rx Rf ( solvent) 1H NMR(400 MHz, 8) No. O0.34
CDC13:1.04(s,9H),3.80(m 2H), 9-29 (n-Hexane: AcOEt=1:1) 4.38 (s, 2H), 4.54
(s, Zlil)é1 1317};_%7 (s, ci 2H),6.75(s, 1H),7.05-7.15(m O

1H), 7. B .35(m 3H),8.92(s, 1H) 0.40 CDC13 : 1.03 (s, 9H, 3.84 (s,

2H) . DESL (MxHexane: AcOEY i (Splvé 20, 96 ( s,
2|I:|)D,6 m%‘s, 1H)?($.nSZ-$.35(m( bcinegké,srsgb-'.]j%ﬁ’#ﬁ’ﬁ(ﬁﬁ(),% s, (1HS) 0)38

CDC13[T T U3 (5, 9H),,/€5-b@.3¢‘, ZH,Cl CDCL: 1.04 (s,9H), 3.80 (m, 2H),
N/
B

4(
By repeating th%edur es descri bed above using appropriate starting

9-29 (n-Hexane: AcOEt=1:1) 438(s,2H),454(s,2H),4.97 (s,
2H),6.75(s,1H),7.05-7.15(m,
1H),7.22-735(m,3H),892 (s,

Cl

1H)
0 0.40 CDCh:1.03(s,9H),3.84(s,2H),
9-30 1//<N\ (n-Hexane:AcOEt=1:1) 436 (s,2H),4.71(s,2H),4.96 (s,
"\\( 2H),6.74(s,1H),7.22-735(m,
o o 3H),7.37-745(m, 1H), 891 (s,
1H)
o ° 10.38 CDCL: 1.03 (s,9H),3.85(s,2H),
9-31 F«M (n-Hexane:AcOEt=1:1) | 4.36(s,2H),4.67(s,2H),4.95(s,
”\\( 2H),6.73(s,1H),7.25-7.30(m,
& o 2H),7.44 (d,1H),8.92(s, 1H)
? | 0.46 (AcOEt) CDCl;: 1.04 (s,9H), 3.88 (s, 2H),
9-32 S I//<N\ 438 (s,2H),4.60(s,2H),4.99 (s,
NP ”\( 2H),6.77 (s, 1H),6.81 (brs, 1H),
o 7.07(d,1H),8.24(d,1H), 8.93(d
, 1H)
] ? | 0.48 (AcOEt) CDCl: 1.03 (s,9H),3.83(s,2H),
9-33 \ I//<N\ 4.37(s,2H),4.57(s,2H),4.96 (s,
N A ”\\( 2H),6.75(s,1H),6.95-7.00 (m,
0 1H),7.70-7.78 (m, 1H),8.15 (dd,

1H),892(d, 1H)

9-34 1//( 0.50 ( AcOEt) CDCl : 1.04 (s, 9H), 4.11 (s, 2H),

N 4.33(s,2H),4.65(s,2H),4.97 (s,
2H),6.82 (s, 1H), 6.89(dd, 1H),
7.15(dd, 1H),7.75-7.85 (m, 1H),
8.92 (d, 1H)
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9-31 (n-Hexane: AcCEt=1:1) 4.36 (s,
2H), 6. 73(s, 1H), 7. 25-7. 30(m

2H)

ci

4. 67 (s,
o 2H), 7.44(d, 1H), 8.92(s, 1H) o 0. 46( AcCEt)

2H), 4.95

(s,

CDC13: 1.04 (s, 9H), 3.88 (s, 2H, 9-32 (_\"_ 4.38
(15 2H) 4 60(s 2H),4.99(s, FN" 2H),6.77(s, 1H), 6. 81(brs, 1H), 0 7.07 (d,
g 1) F U ZB(ATES h%é,{s bH))ﬂ 3.86 (9T2H)H3- B3
(s, . S 5 (
1H), GF%ES %ﬁ? %(Xéégf[ﬁi)}é Q (S’ Blﬁgggo?fl%z?g%‘gf
0. 50(|Ac OEt : 9H), 4. 11(s, 2H) , AP §40 5
(s, 2H), 4. 6b(s" 2H), 4°97(s| 2H).6.82(s, 1H),q. 80} d 7 2H gt (s
1H), 71 75-7{85(m 1H), 8}92(d, 1H) 155 o 3&1 13: 1. 03(s 9H) , 3. 86(s, 2H)
9-35 PN ( ne: b:4b)( AcOBt X S ,CECKE3102 (s ,2H)) , 2.85 94.96 ($n, | N
2 936 ﬁﬂg fzum % 7 307 gt mfamm,,zmwmmma
(AcOHt N1 9H) , 2.85 - 2.95 (:m) 497f‘>€5s )N522 s, 2H),
2H), 3l 60-3 70(m2H) s, y 2H), 4. 71(s, 2H 9 LS|
1H), 6 85-6/90(m 1H), 7. 15 -7.20(m 1H), 7. '515223%(2@(111 Sq ¢k
0.38 [CDC13{1.03(s, 9H), 1.70-1.80( m [Ty, 8.98 (5 lH) ' .
5 038 CDCl;: 1.03 (s, 9H), 1.70-1.80 (m,
9-37 | (CH,ClL: MeOH =10:1) | 4H), 2.40 -2.80 (m , 6H ), 3.50 - 3.60
CT/\/"\\( (m,2H),4.07 (s,2H),435(s,2H
o ),4.93(s,2H), 6.73 (s, 1H), 8.90(
s, 1H)
NN 7| 038 (AcOEt) CDCl;: 1.03 (s ,9H), 2.75-2.85 (m,
9-38 @VN N 2H),3.35-3.45(m, 2H),4.36 (s,
T 2H), 462 (s,2H),5.22(s,2H),
6.53 (s, 1H),6.90-7.00 (m, 1H),
7.70-7.80 (m, 1H),8.17(d, 1H),
8.88 (s, 1H)
- 5 10.36 CDCl;: 1.03 (s, 9H), 3.86(s,2H),
9-39 l//<\ (n-Hexane:AcOEt=1:1) 4.36(s,2H),4.58(s,2H),494 (s,
@vN\‘( 2H),6.73 (s, 1H), 6.85-6.95 (m,
; o 2H),7.26-7.38 (m, 1H),8.91 (s,
1H)
(030 CDCls : 1.02 (s ,9H) ,2.70—2.80 (m,
9-40 NN | (n-Hexane: AcOFt=1:1) |2H),3.35-3.45(m,2H),4.34 (s,
e 2H).4.64(s,2H),520(s,2H),
° 6.52(s,1H), 6.80-6.92(m,2H),
730 -7.40 (m, 1H), 8.86 (s, 1H)
. 0 0.2 (AcOEt) CDCL:1.03 (s, 9H),4.09(s,2H),
[\jvr’/(\ 436 (s,2H),4.74(s,2H), 4.97 (s,
9-41 N ”\( 2H),6.75(s, 1H),8.50-8.60 (m,
0 2H),8.61(d, 1H),8.92(s, 1H)
o Y022 CDCl; : 1.03 (s,9H) ,2.70 - 2.80 (m,
\©\/N n| ( n-Hexane: AcOFt=1:1) [2H),3.25-3.35(m,2H), 436 (s,
9-42 g 2H).460(s,2H),523(s,2H),
© 6.54 (s, 1H),7.20(d,2H),7.31 (d
, 2H),8.88 (s, 1H),
S 10.28 (AcOEt) CDChL : 1.02 (s ,0H) .2.77 (t, 2H),
NN 334 (s,3H),3.50-3.58 (m, 4H),
943 | 7Y 3.62(t,2H),434(s,2H),5.19 (s,
2H), 6.53 (s, 1H),8.85(s, 1H)
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9-37 IN_ (CH2CI2: MeOH = 10: 1) 4H) 2.40 -2.80 ( m 6H) , 3.50 - 3.60 Nei
(m2|—|),4.07(s,2|—|),4.35(s,2H),4.93(3,2H),6.73(s,1H),8.90( s, 1H) 0.38
(AcCEt) CDC13: 1.03 (s ,9H) , 2.75 - 2.85m 9-38 ,,,~ NN*" 2H , 3.35 -
3.4 436(3, 'y 2H), 4.62(s, 2H), 5. 22(s, 2H), 06.53(s 1H),
6.9 Ky 770 e
1.0 86 (s, 245)“3‘6\(94%@% Hexane] &
s 26, 6] 73(s, 1H) 6. 85- 6. 95
“Tr 0. 30 €DC13: 1.02 (s , 9H)

‘| AcoEt=1:%) 2H], 3.35 - 3.45 (m .ﬂi}l 7
2H) , 46415 2F) 5. 205, 2 F 7 5. 52(s, IM), 6. 80-6. 92(m2H) 7.30 -7.40(m
1H), 8.86(s, 1H N 0.2 (AcOEt) CDCL3:1.03(s, 9H), 4. 09(s, 2H) (NFl ~N_
4. 36(s 2H) , 4. 74(s, 2H) 4 97(s, 9-41 v 2H),6.75(s, 1H),8.50-8.60(m O

2H),8.61 (d, 1H),8.92(s, 1H a 0.22 CDC13: 1.03 (s 9H) 2.70 - 2.80 ( m
N N\ (n-Hexane: AcCEt=1:1) 2H), 3.25 - 3.35 (m 2H), 4.36 (s, 9-42y

2H) , 4948(s, 2H), 5. 23(s, 2H), 0 6.54(s, 1H),7.20(d,2H),7.31 (d , 2H), 8.88(s,
1H), 0.28 (AcCEt) CDC13 : 1.02 (s_,9H) 2.77 (t., .
7 6-[(R)-3(-(4—chlo120-benzyl)-4-isopropylSZ,S-dlol;ci)o-lmlczazoflém-1-aﬁqetl’lyl]-7-(2,2-d1methyl-

propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile

/Y oo
: s

A) (R)-2-(4-Chloro-benzylamino)-3-methyl-butyric acid methyl ester

|\\\

\:/
HN i 0\ \/ i \:/
H NaBH z o
H ——— X O —— N
/©/\ " MeOH H
MgSO, e 1)
cl 9= l '~ Gi ~
CH.CI,

3g ( 18 mmoles ) of (R)-2-amino-3-methyl-butyric acid methyl ester hydrochloride , 2.1g ( 15
mmoles ) of 4-chloro-benzaldehyde and 2.94 ml ( 21 mmoles ) of triethyl amine are dissolved in
100 ml of CH,Cl, and excess of MgSOy is added at ambient temperature under N2 atmosphere.
After being stirred for 18 hours at ambient temperature, the reaction mixture is filtered off and
washed with CH,Cl,. The filtrate is concentrated under reduced pressure.To the crude imine in 250
ml of MeOH , 2.04 g ( 54 mmoles ) of NaBH, is added portionwise at 0 OC. The reaction mixture is
stirred at 0 °C for 2 hours and concentrated to 1/4 of whole volume under reduced pressure. The
mixture is extracted with AcOEt and the combined extracts are washed with sat. NaHCO3 and
brine, dried over Na;SO4 and concentrated under reduced pressure to give 3.72 g of desired (R)-2-

(4-chloro-benzylamino)-3-methyl-butyric acid methyl ester in 97 % yield.
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~INN3.34 (s, 3H, 3.50 - 3.58 (m 4H), 9-43 Il 3.62
(t,2H),4.34(s,2H),5.19(s, 0 2H), 6.53 (s, 1H, 8.85 (s, 1H 156 if 0.36
(AcCEt) CDC13:1.03(s,9H),3.34(s,3H), 3.50-3.60(m4H),4.05(s,2H), 9-44

O ,~N-~4.37 (s, 2H), 4.94 (s, 2H), 6.74 (s, o 1H),8.91(s,1H) 9-45.
6-[ (R) -3-(4-chl oro-benzyl)-4-isopropyl -2, 5-di oxo-i m dazolidin-1-ylmethyl]-7
-(2,2-dinethyl - propyl)-7Hpyrrolo [2, 3-d]pyrimdine-2-carbonitrile -CN N

0 N - 2- L A- I Og\D, | A - t t yyyizC i d I ter
e POYR Gl Rt 5 TR B R B MG 1B T PR S

(R) - 22@7i(Rp- 131 E3.b/{ d DUk, 3c728Cd BHES 5180 (@s1HD) ,y2irccMMdi de, 2.1g (15

nmol es) of 4-chl oro-benzal dehyde and 2.94 m ( 21 mmol es) of triethyl am ne
are dissolved in 100 m of CH2Cl2 and excess of MgSO4 is added at anbi ent
t enpenat. A D ere. After being stirred for 18 hours at

anbi e;ﬁl—t&éﬁ% ra uarng,%ce%ggpggacti on mxture is filtered off and washed with
CH2Cl12. The filtrate is concentrated under reduced pressure. To the crude
imne in 250 mM of MeOH, 2.04 g (54 nmoles ) of NaBH4 is added
portionwise at O C. The reaction mxture is stirred at 0 C for 2 hours and
concemhrahed . A : 8meNoHyae pressure. The mixture is
extrac@?e@)\?\lﬁ gh%%lg%&g%g@h‘gprgg%ﬁ%%agxtracts are washed wth sat. NaHCO03
and brine, dried over Na2SO4 and concentrated under reduced pressure to
give 3.72 g of desired (R)-2- (4-chloro-benzylam no)-3\-@t hyl - butyric acid
met hyl ester in 9”6 yield. 157

KNCO H

N/YO - N/YO
ol AcOH / 100°C )-—N
cl ~ cl H

o

To a solution of 1.68g ( 6.59 mmoles ) of (R)-2-(4-chloro-benzylamino)-3-methyl-butyric acid
methyl ester in 20 ml of acetic acid , 0.64g ( 7.91 mmoles ) of potassium cyanate is added at
ambient temperature under N, atmosphere. The mixture is stirred for 15 hours at ambient
temperature and heated for 3 hours at 100 °c , and then the reaction mixture is concentrated under
reduced pressure . The mixture is extracted with AcOE, and the combined extracts are washed with
sat. NaHCO, and brine, dried over MgSO;, and then concentrated under reduced pressure. The
residue is purified by silica gel column chromatography to give 1.57 g of desired (R)-1-(4-chloro-
benzyl)-5-isopropyl-imidazolidine-2,4-dione in 77 % yield.

1HNMR(4OOMHZ,CDC13,5):O.92(d,3H),1.12(d,3H),2.14—2.22(m, 1H),3.70(d,
1H),4.06(d,1H),498(d,1H),7.20(d,2H),7.34(d,2H), 8.21 (brs, 1H)

Rf = 0.38 (n-Hexane:AcOEt=1:1)

O 6—[(R)-3-(4-Chloro-benzyl)-4-isopropyl-2,5—dioxo-imidazolidin—1-ylmethyl]-7-(2,2-dimethy1—
propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile
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1HNMR(400MHz, CDC13,S):0.92-0.95(m 6H), 1.75(brs, 1H), 1.87-1.95(m 1H),
2.97(d, 1H),3.53(d, 1H),3.72(s, 3H),3.80(d, 1H),7.27 (s, 4H R = 0.76
(n- Hexane: AcCEt =1:1) B)

(R) -1-(4-Chl oro-benzyl)-5-isopropyl -i m dazol i di ne-2, 4-dione KNCO H-O _ |
\ NO AcCH/ 100 COC '"11~ C To a solution of 1.68g ( 6.59 mmol es) of
(R) - 2-(4-chl oro- benzyl am no) - 3-net hyl -butyric acid nmethyl ester in 20 m
of acetic acid, 0.64g ( 7.91 mwles) of potassjumcyanate is added at

anbi ent tenperature under phere. The™¥n xture is sti rred for 15

hours at anbi terrper d heated for rs and t hen
the reacti ';}-ﬂpre IS concentrat ed under ed @@Eﬁ . The m xture
i s extgactgd d-wh AcOEt, and the conbi ext ac shed with sat.
NaHCCO3 arrd ine, dried ove&comysO4 and &oncentr ted under reduced
esidue is purified by ili1ca gel colu chr omat ogr aphy to
give 1. 57 g of \desired JR)-1-(4-chi or &-
benzyl ) -5-isopropyl -i mi dazol i dine-2,4-dione in 77 %yield. 1HN|VR( 400MHz,
CDC13,S):0.92(d, 3H), 1.12(d, 3H),2.14-2.22(m 1H),3.70(d, 1H),4.06(d,
éLnH) Hg Xﬁ%é?ﬂg@ oti() % g6§ '}ngles?’ flgfi 6 %@momgtﬂiyl(’})ff 2- dmligth}ﬁf prop)(l)l) ?718-1-pyrrolo[2 3-

6- [ ( R)d]Byrirhidie- Wc@rﬁ@ﬁiﬁﬁk&hﬂ DMF esaﬁﬂ)tmy hdc?edEO 6830 6F ( 21 slmmedlesh of-(RyM - @edhiiorb] - 7
(22d|rrethl- @3&93 7H-pyrrolo [ grlmdlne2carbon|trlle 158 7
N CN Npemzylpp- IPOINORYI appiidipe-g.dndiony alrbO 29 112 B¥ncles JoofdeeCGOs1at embigmb| es)

0] o EAHRARI hdef No o e THe b borkGt R el lemograure for 15 hourg, The

mol esmixtwt i dJutdd with etﬂyba@tatdaezvmyéd wih i“mq:rrandjnhm riricdd pots Mgﬂ@4 - di one

At mos sippatoriy Hie Fe 8vcuSie phrien B siibed Aptomi BT aRnPTREo S Ate of he

desired 6-[(R)-3-(4-chloro-benzyl)-4-isopropyl-2,5-dioxo-imidazolidin-1-ylmethyl}-7-(2,2-

dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile in 78 % yield.

1HNMR(4OOMHZ,CDC13,8):O.80(d,3H),1.04(s,9H),1.10(d,3H),2.16-2.23(m,
1H),3.69(d,1H),4.10(d,1H),4.36(s,2H), 4.89-5.00(m,3H),6.67 (s, 1H),7.18 (d
,2H),7.33(d,2H),892 (s, 1H)

Rf =0.41 (n-Hexane:AcOEt=1:1)

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 9-3 are obtained as identified below in Table 9-3.

—N
h{>—_-__“.N

X
R N\\é 9-3
Table 9-3
Expl. | Rx Rf (solvent) 11 NMR( 400 MHz, 5)
No. :
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m xture is diluted wth ethyl
concentrated. The crude product

over

My SO4

and

acetate, wa

col um chr omat ography to give 0.644g of

6-[ (R - 3 (4 chI or o- benzyl) 4- |sopropyl

shed with water and bri ne,

desired

-(2,2

yi el d|.

CDC13],

1H) , 4
(d, 2H),

UI Il

11
S):0
3_)6§d

8.9
dures

t-hyt=mpropyt)
4d0 1

8 »\1 Oz
1H), 4.1B6(s, 4
P(s, 1H) Rf
described abd

ﬂlpyl rotof2,3-dj
((B e AORE 131

0 41 (n- Hexane: Ac
ve using appropri

,4.89-5.00(m 3H 46187

PEHCT 1H 86 &, §ﬂ5°‘i"@h‘(“ ogLyn 1o

b196d 533 16 3.69 (
4. 1%1 ﬁ 6 :%H? 33
482 - 5: 00%()1“8 Hpa 95t s

at &, 3Harnf Gty | P2 (5pdH )

dried
Is purified by silica gel

i f1ons

E

§.zg0| b
ent )
kane:

10( d

xane:

91-5
247C
1.18

fDI | ®W 11
Tabl

L H

N\c OEt =1:

1H), 4. 36(s

A\C
0

3. 8

6.
DC13:
d,

(s

1H), 4. 36

e

d.2®nmpounds of fo
&nHekane: NcOB= lNl)N
Mz, 5) No. 159 0.
1o(d, 3H), 2.16-2.
aH), 0 4.89 - 5. o

1I—l\ 0—26--ChC13

r@DIGl3 934 6s 91Dt AB3BEd 33 ),
Tallili)e P13 &EXPH) , BB6Rs , 2H
100db;.- §bb$n¥- %65 9H)

H@)?ﬁgﬁ 7.33:(d, 2H

= ==

69- @canqﬁyoﬁtalg{)d
9H),

(s, 2H 9-47 o),

1.38 (d, 3H))., 46&(5!@)1%)&4&165031111)213)84 (

fy
jﬁ “ 14 *fEﬁ‘ 38 OF. 278 g
(n 331 o 1S 119, e, g

1689((d,, 1H5),, 4190d 520 M33H)d , 2H
),892 (s, 1H)

t

—

9-48

0.44
(CH:Cl, :MeOH=10 :1)

CDCI3:1.03(s,9H),235(s,3H), 2.55
-2.65(m,4H),3.15-3.25(m,4H),
3.75(s,2H),4.37(s,2H),4.46 (s,2H
),4.94(s,2H),673(s,1H), 6.87(d,
2H),7.11(d,2H),891 (s, 1H)

9-49

0.32
(n-Hexane:AcOEt=1:1

CDCl13:1.09(s,9H), 1.55-1.75(m, 6H
),3.10-320(m,4H),3.75(s,2H),

437(s,2H),445(s,2H),4.94(s,2H
),6.73(s,1H),6.87(d,2H),7.10(d,

2H), 891 (s, 1H)

9-50.

7-(2,2-Dimethyl-propyl)-6-(2,4,8,8-tetraoxo-1-oxa-8 Elﬁ-thia-3-aza-spiro [4.5]dec-3-ylmethyl)-7H-

pyrrolo[2,3-d]pyrimidine-2-carbonitrile

W
S

TO
(o]
3&
A\
//—

160

NN

2, 5-di oxo-i mdazolidin-1-ylmethyl]-7
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6.69(s, 1H),7.19(d,2H),7.33(d,2H ),8.92(s', 1H) 0.44

CDC131. 03(s,9H), 2. 35(s,3H),2.55 (CH2Cl 2 : MeOH=10 :1) - 2.65 m 4H , 3.15
- 3.25(m 4H) , 9-48 3.75(s,2H),4.37(s,2H),4.46(s,2H U ), 4.94
(s,2H),6.73(s,1H),6.87(d, 2H),7.11 (d,2H),8.91 (s, 1H) n 0.32 CDC13 : 1.09
(s, 9H), 1.55 -1.75 (m, 6H ~I \ (n-Hexane: AcOEt=1:1 ) , 3.10 - 3.20 (
m, 4H , 3.75 (s, 2H , 9-49"~ 4.37( s,2H),4.45(s, 2H),4.94(s, 2H
),6.73(s, 1H),6.87(d, 2H),7.10(d, 2H),8.91(s,1H) 9-50.

7- (2, 25D net hyl - propyl )-6:-(2..4, 8, 8 fetraoxo-|-oxa-8

A6-t hi 9?3@}%{%‘%5’%2?35%?%’F&E‘ééé?%nﬁér‘f@wf? 7H pyrrolo

[ 2, 3-d] pyrimdine-2-carbonitrile /O 0s O ONN ONN 160 A

1- Oxa- 8-t hi a- 3-aza-spiro[ 4. 5] decane- 2, 4-di one 1) CI SO2NCO S TEA Tol uene
3W O 2) conc. HCl

1) CISO2NCO S

TEA

Toluene
—_— (o)

(o)
HO \\ 2) conc.HCl
N EtOH H
(0]

To a solution of 2.15 g ( 15 mmoles ) of 4-hydroxy-tetrahydro-thiopyran-4-carbonitrile in 40 ml of
toluene is added 1.30 ml ( 15 mmoles ) of chlorosulfonyl isocyanate dropwise at ambient
temperature. The mixture is stirred at ambient temperature for 1 hour, and 2.09 ml (15 mmoles ) of
triethylamine is added to the mixture. The mixture is stirred for 3 hours at 110 °C, and then at
ambient temperature for 15 hours and concentrated under reduced pressure. 16 ml of ethanol and
3.2 ml of conc. hydrochloric acid are added to the residue at ambient temperature. After being
stirred for 5 hours at 110 °C, the reaction mixture is diluted with CH,Cl,, washed with brine, dried
over Na;SO, and concentrated under reduced pressure. The residue is purified by silica gel column
chromatography to give 1.14 g of disired 1-oxa-8-thia-3-aza-spiro[4.5]decane-2,4-dione in 41 %
yield.

1y NMR (400 MHz , CDCL, §) ;2.10-2.15(m,2H), 2.22-2.29 (m, 2H ), 2.66-2.71 (m, 2H),
2.95-3.02(m,2H),8.47 (brs, 1H)

Rf:= 0.57 ( AcOEt:n-Hexane=1:1)

B) 7-(2,2-Dimethyl-propyl)-6-(2,4-dioxo-1-oxa-8-thia-3-aza-spiro[4.5]dec-3-ylmethyl)-7H-
pyrrolo[2,3-d]pyrimidine-2-carbonitrile
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\' HO\NBOH O To a solution of 2.15 g (15 mmol es) of

4- hydr oxy-tetrahydro-thi opyran-4-carbonitrile in 40 mM of toluene is added
1.30 M (15 mmoles ) of chlorosul fonyl isocyanate dropw se at ambi ent
tenperature. The m xture is stirred at anmbient tenperature for 1 hour, and
2.09 M (15 mmoles) of triethylamne ds added to the m xture. The m xture
is stirred for 3 hours at 110 C, anfl tRen at anbient tenperature for 15
hours agd concentrated ynder reduced\pressure. 16 m of ethanol and 3.2 ni
of con€. “hydroch ory/cracty are added resi due at anbi ent tenperature.

stirre r .&_hour €%t 0,4C, the eaction m xture is diluted
o washed/with br , ot e over/ and concentrated under
essure. T esidue iovpurified b IN gel col um

ogr aphy to gi 1.14 g of disired A

1- oxa’8- t hi a- 3- aza- spiro[ 4. 5] decane-2,4-dio kn 41 % yield. 1H NWVR (400
MHz, CDC13, 8); 2.10-2.15 (m 2H), 2.22-2.29 m 2H), 2.66-2.71 (m2H),
2.95-3.02 (( m 2H), 8.47 (brs, 1H) Rf:= 0.57 (AcCEt:n-Hexane=l:1 ) B)

7- (2, 2-Di net hyl - propyl ) -6- (2, 4-di oxo- | - oxa- 8-t hi a- 3-aza- spiro[4 5] dec- 3-yl m

thyl)-7H | 2 3 di 2- 1 KZC03 0 \ N
ot Bo@ s oR 2O (0.5 ol N AT mogE T B 2o RS e V0 By ol e )
of 6- P%@%%{l}ma -%’-&!r%ﬁtm/d arff Pl@’rhﬁ( 6"1‘8 mmo]es ) of 1- oxa—8-th1a—3 aza-

pyrro Ine-2-carbonitrile and 146 ( 0.78 mol es) of
1- ox asprd[#i53deBamza4- cb@enmpmlafdwﬁnblbmg-(dl Mﬁenmn e5) af Ko€OpNgFadded 2t ny (

0 B0 TR 2R 0B B o hSRB BNy Ao

and extracted with AcOEt. The combined extracts are washed with brine, dried over MgSO4 and

concentrated under reduced pressure. The residue is purified by reverse-phase HPLC to give 85 mg
of disired 7-(2,2-dimethyl-propyl)-6-(2,4-dioxo-1-oxa-8-thia-3-aza-spiro[4.5]dec-3-ylmethyl)-7H-
pyrrolo[2,3-d]pyrimidine-2-carbonitrile (NVP-TAB516-NX) in 32 % yield.

1H NMR (400 MHz , CDC];, §) ;1.02 (s,9H),2.00-2.06 (m, 2H), 2.21-2.28 (m, 2H) , 2.65-
2.70(m,2H),2.93-3.00(m,2H),4.32(s,2H),495(s,2H),6.69 (s, 1H),894 (s, 1H)

Rf:= 0.58 ( AcOEt:n-Hexane=1:1)

C) 1- 2.4.8.8-tetraoxo-1-oxa-80°-thia-3-aza-spiro[4.5]1dec-3-
ylmethyl)-7H-pyrrolo[2,3- rimidine-2-carbonitrile
o o]
L] \‘S’/
(o] ° (o]

K MCPBA o
o> J | Y —_— }—-N N

o
/)\\ CHCL

To a solution of 80 mg ( 0.193 mmoles ) of 7-(2,2-dimethyl-propyl)-6-(2,4-dioxo-1-oxa-8-thia-3-
aza-spiro[4.5]dec-3-ylmethyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile in 4 ml of CH,Cl, 83
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and extracted with AcOEt. The conbined extracts are washed with brine,
dried over MgSO4 and concentrated under reduced pressure. The residue is
purified by reverse-phase HPLC to give 85 ng of disired

7- (2, 2-di net hyl - propyl ) - 6- (2, 4-di oxo-1| - oxa- 8-t hi a- 3-aza-spiro[ 4. 5] dec-3-ylm

oY e R e Bt H oAb R G RUBOPk drhdfi (e d RO AcMRimf 32 %

yi el ™8

1. 02( girtddfor1 ﬁ@urz tHGEaatidn)miRtuzd isAliRtdnyittHTH2ACk Sand washed with saturated NaHC03

2.7 2H), 2. 93- 2H) , 4. 32(s, 2
Rf 9( gld\;lg)l @xg% gw? 2 oE and. qo%yéx%)atelc_ii)un er ret(lucec?l |g)ressure ’f‘he res1|cige is purlgled by

t 641 4)8-BetrdoRE-A-0xal I of

d%‘aﬁ%}l%&%‘?%gﬁ pyrlg%ﬁf?sé&gﬁ jpﬁhrglm;?net | ne- %:gr(bonl trile 00 S o,

08 EI ﬂuz{\3\aza4\s‘ﬁ?ﬂ4(5]ﬂbd\8—yhndt}1yl)ﬂﬂi\pyr@oEZ@d]pyNnnﬂmb-ﬂ-CNrbpdjltalele 6dt% on of
0 ng (.0.193 mol es of

(2, ¥4 net hyl - propyl ) - 6- (2, 4- di oxo- | - oxa- 8-t hi a- 3-
aza-spirof[4.5]dec-3-yl methyl)-7H pyrrol o 2, 3-d] pyri m di ne-2-carbonitrile in
4 m of CH2Cl2, 83 162 ng ( 0.484 mmol es) of 3-chl oroperbenzoic acid is
addedl fteen i i(Fh € oR. 74-1v8if m ,12FE) f REGL i On

miﬁqs @tm@ﬁ %ﬂ%loﬁ(se%pﬁnga(xﬁ 5 0) ( ) |

m xture i and washed w th saturated NaHCO3 and

bri ne3.28r(inegd2BYeB. ZQQSBE,( an2H dnéah( s a2HI , itlers 288 d8 B etB 05 8.01 e 1H)
residue is purified by reverse-phase HPLC to give 54 ng of disired

7- (2, 2-di nmet hyl - propyl )-6-(2, 4,8, 8-tetraoxo-|-oxa- 80

6-t hi gf3- ggg(m[ ﬁ-ﬁ}%@-ﬁml nmet hyl ) - 7H pyrrol o[ 2, 3-d] pyri m di ne- 2-car bon
itrilei1n 62 % yield. 1H NVR (400 MHz, CDC13, S) ;1.03

(s,9H), 2.28-2.32(m 2H),2.71-2.78(m 2H), 3. 19-

3.23(m 2H), 3. 29-3.36(m 2H), 4. 35(s, 2H),5.01 (s,2H),6.78(s, 1H),9.01 (s, 1H)

_I\)

7-
4.5
S
8
7-

9-51.
7-(2,2-Dimethyl-propy1)-6-(2,4-dioxo-1-oxa-3,8-diaza-spiro[4.5]dec-3-ylmethyl)-7H-pyrrolo[2,3-

dlpyrimidine-2-carbonitrile

A). 1-Benzyl-4-hydroxy-piperidine-4-carbonitrile

o, &
PR

V4
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Rf:= 0.23 (AcCEt : n-Hexane=l:1 ) 9-51.

7-(2,2-Di et hyl - propyl )-6-(2, 4-di oxo- | -oxa-3, 8-diaza-spiro [4.5]
dec-3-ylnethyl)-7Hpyrrolo [2, 3- d]pyrimdine-2-carbonitrile H N O-NO
I NN ~N N O A). 1-Benzyl-4-hydroxy-piperidine-4-carbonitrile N HO Q
163 To a solution of 2 g ( 10.6 mmol es) of 1-benzyl-piperidin-4-one in 14
m of ethanol are added 6.8 m ( 74.5 nmol es) of

2- hy dmeaysoRrtizitoh 2 lg-(oopmnmuildsr )i dfel -bendyBpigdridin-@donerin Ilésnl)of ethan@lces adited ®.8.

T S bogls PSSl e Bt ] Stk S0 o
concempl ?ﬁiﬁt‘are @@QW%W@F&VS KurShdd ERBbitd digﬂgvgtﬂer THE SFganic 18yek s @hshes
go enzy

1.94 esire droxydpl eridine-4-carbonitrile 1n 85 %
yi el dw1ﬂﬁfw:(te138r1¢d]b®@1@280m-¢oncmma}e omatography on silica gel ( CHxCly: MeOH =

hor OB GIAY o R PR P Bk R, 35%3%*‘3%% HafEee |

1- benzyl - 4- hydr oxy- pi peri di ne-4-carbonitrile in 30 of toluene is added
0.78 M ( 9 nmmoles ) of chlorosul fonyl isocyanate dropmnse at anbi ent

t enpeREQB8 ( CFhELyMaeQH & 9 stirred at 110 C for 3 hours , and then stirred
for 18 hours at anbient tenperature and concentrated. 5 m of Ethanol and
6N HCl are added at anbient tenperature and

8-Benzyl-1-oxa-3,8-diaza-spiro[4.5]decane-2,4-dione hydrochloride

N
Q < 2 0
o _NH

N

To a solution of 1.94 g (9 mmoles ) of 1-benzyl-4-hydroxy-piperidine-4-carbonitrile in 30 ml of
toluene is added 0.78 ml ( 9 mmoles ) of chlorosulfonyl isocyanate dropwise at ambient
temperature. The mixture is stirred at 110 °C for 3 hours,, and then stirred for 18 hours at ambient
temperature and concentrated. 5 ml of Ethanol and 6N HCl are added at ambient temperature and
the mixture is stirred at 110 °C for 5 hours. H,O and CH,Cl, are added and the aqueous layer is

concentrated. Methanol is added to the residue and precipitates are collected. The crude product is

used for the next step.

C) 6-(8-Benzyl-2,4-dioxo-1-0xa-3,8-diaza-spiro [4.5]dec-3-ylmethyl)-7-(2,2-dimethyl-propyl)-7H-
pyrrolo[2,3-d]pyrimidine-2-carbonitrile



the mxture is stirred at 110 C for 5 hours. H20 and CH2Cl12 are added and

t he aqueous layer is concentrated. Methanol is added to the residue and
precipitates are collected. The crude product is wused for the next step.
0

6- (8- Benzyl - 2, 4- di oxo-| - oyAa- 3, 8-di aza-spi ro[ 4. 5] dec- 3-yl net hyl )-7-(2, 2-di ne

t hyl - propyl) 7H pyrrolo ’\3-d] pyrim gh 2-carbonitrile 164 o N 91H - N
O Br NNOQNN 11 O To utlon%239(4 nmol es) of

6- brormrret hyI 7-(2, 2-di net hyl - pyl) - 7TH pyrN-gl o[ 2, 3-

d] pyri m di ng- zca.r_bonltrlle |n]?0 m  of N42 g (4.8 mmol es)
of 8- Qenz | - xa-" 3, 8-d diaza-spirof[4.5] decan rvochl oride(4.8
nmol ) ~a 85 20.6 nmmol es) of K2C03. T ! s stirred for 3
hours at 50)C. 0 67 m (4.8 mol es) of triethpl am ne\Ls/added and the
reaction ture is stirred for 18 hours at anbient tenperature. The

mxture is diluted wwth AcOEt , washed with water and brine, dried over
Na2SO4 and concentrated under reduced pressure. The resi due is purified by

HPL He [ AcCEt) t f d d 2. 4-di
1- O%R‘Q 38)5&?1;2@% d &3rg){ 4?“%}0\@/%() °§-6y‘l’rﬁ§gﬁ}¢ﬂ)ey§ I7r((e7-f2 ‘g‘ yl)p?%mlj)%gﬁpyr r ol

2, 3- _
8&13ﬁé$%a@e%é¥ﬁ&lgﬁ§fn%&fb@f% §9%e$ly4fé g4 S;rfﬂg%!xger)n()ﬁ@%ew -1- P
( m 2B)8-diazh-&firoP4. S}Heeane 24tion8 h§érothlsrid @H)8, moB3ing 2§5m) 206 m@lessz 6.69(s,

A G RO TS R

mat er gl ﬁle%'& o @ﬁ%(ﬁfr@fé%t&ré&forflglﬂoqm d@gnﬁibﬁpféﬁ%éﬁatd}% iy Miknde I dil@e@with

obt ai ned as | entl Ied belowin Table 9-
AcOEt , washed with water and brine, dried over Na;SO;4 and concentrated under reduced pressure.

The residue is purified by HPLC(n-Hexane/AcOEt) to give 0.59 g of desired 6-(8-benzyl-2,4-dioxo-
1-oxa-3,8-diaza-spiro[4.5]dec-3-ylmethyl)-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile in 30 % yield.

lH NMR (400 MHz , CDCI3,8) : 1.03 (s,9H), 1.72-1.82 (m, 2H), 2.12-2.23 (m, 2H ) , 2.33-

2.46 (m,2H),2.80-2.89 (m,2H),3.56(s,2H),4.33(s,2H),4.95(s,2H),6.69 (s, 1H)
,7.27-7.38(m,5H),8.94 (s, 1H)

Rf = 0.38 ( n-Hexane:AcOEt=1:1)

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 9-4 are obtained as identified below in Table 9-4.
N
o) *"5\
| N\ /=N
N
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O-~-N ONNYN O165 Table 9-4 Expl. Rx Rf ( solvent) 1H NVR(400 MHz,
No. Cl 0.36 CDC13: 1.03 (s, 9H), 1.78 (d, 2H), 9-52 (n-Hexane: AcCEt=1:1)
2.17 (dt , 2H) , 2.37-2.43 (m 2H) , 2.81-2.84(m 2H), 3.52(s, 2H),
4.32(s,2H),4.95(s,2H),6.69(s, IH,7.24-7.28 (m4H), 8.94(s, 1H CDC13 :
1.05(s, 9H), 1.72-1.82(m 2H), 9-53 0.38 2.1-2.25(m 2H), 2.32-2.48(m 2H),
(n- Hexane/ AcCEt=1/1) 2.80-2.89(m 2H), 3.54(s, 2H), 4.34(s, 2H), 4.97(s,
2H), 6.71(s, 1H), 6.97- 7.07(m 2H), 7.2-7.35(m 2H), 8.96(s, 1H) Exanple
9-54 3-pligsgyano-7- (2, 2-di met hyl - propyl ) - 7H-pyrro|o [ 2,

3-d]lpyrimdin-6-ylnethyl]-2,4-djioxo- | -o0x
di aza- J@Espb[[RE] decane- 8- CRfbsotyent & aci d 2 RNIRE 400 ke, gf hyl ester 9-54
Cl3C-\|NEOEX 11 O~O N N OB6N, N k,,/-N ONN-~ N Q0OTo a
sol uti dn of 224 poBbes) of CDClz:1.03(s,9H),1.78(d,2H),
6- ( 8- bemzyd - a-Betmetira@Bt=dpli)r .47 $H0H B-2.37-2.43 (m, 2H),
2.81-2.84(m,2H),3.52(s,2H),
432(s,2H),4.95(s,2H),6.69 (s,
1H),7.24-7.28 (m,4H), 894 (s, 1H
)
F CDCI13 : 1.05(s, 9H), 1.72-1.82(m, 2H),
9-53 0.38 2.1-2.25(m, 2H), 2.32-2.48(m, 2H),
(n-Hexane/AcOEt=1/1) | 2.80-2.89(m, 2H), 3.54(s, 2H), 4.34(s,
2H), 4.97(s, 2H), 6.71(s, 1H), 6.97-
7.07(m, 2H), 7.2-7.35(m, 2H), 8.96(s,
1H)
Example 9-54
3-[2-Cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidin-6-ylmethyl}-2,4-dioxo-1-0xa-3,8-
diaza-spiro[4.5]decane-8-carboxylic acid 2,2,2-trichloro-ethyl ester
9-54
CC— o
o~{ :
N
= o —
% \/({ P)—=N —_— % ™\ '>\:N
o N

To a solution of 0.22g ( 0.45 mmoles ) of 6-(8-benzyl-2,4-dioxo-1-o0xa-3,8-diaza-spiro[4.5]dec-3-
ylmethyl)-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile in 4 ml of CH3CN is
added 2,2,2-trichloroethyl chloroformate(0.91 mmol) at ambient temperature and the mixture is
stirred for 18 hours. Aqueous NH,Cl is added and the organic layer is extracted with AcOEt,

washed with brine, dried over Na;SO4 and concentrated. The crude product is purified by silica gel
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yl met hyl )-7-(2, 2-di net hyl - propyl ) - 7Hpyrrol o[ 2, 3-d] pyri m di ne-2-carbonitril
eind4mM of CH3CN is added 2,2,2-trichloroethyl chloroformte(0.91 muol)
at anbient tenperature and the mxture is stirred for 18 hours. Agueous

NHACL is added and the organic layer is extracted with AcOEt, washed with

o ol YRR oRRSLL o 0 25 i Py ML R0 DY
0r (2)5 F;dpf%l}f}ﬂ ?glgiq’la[ﬁ)}?i}ﬁyﬁnﬂdmmlhirl?thyl] 2,4~ dlﬂXT ]l—ozxaf tzi Idt)a)fg-_splrom 5]decane-8-

F- Oggcg 8336{%‘251 %ﬁ&rﬁ@%ﬁé}f‘aﬁ%&ﬂ@ 8@%‘% “Eligy?ll c acid 2,2,2-trichloro-ethyl
Db el B b DT,
¢ 32 3R Popn P35k F)s. Lo B aeh. P sl Sl 2,111

8- di agangpllm d.95(5 1mdec- 3-yl net hyl ) - 7H- pyrrolo [2, 3-

d] pyri m di ne-2-carbonitrile C13G-.\ 0 9-55 OG-I1<H NN O-.NONN YN
~N ONNONNOO To a solution of 0.25 g ( 0.43 mmol es) of

3-[ 2- X4 79.@? 2-di net hyl - propyl ) - 7TH pyrrol o[ 2, 3-

d pyrim n 6-yl met hyl ] - 2, 4- di oxo-1 - oxa- 3, 8-di aza- spi ro[ 4. 5] decane- 8- car box
yl i c goie-PirdstRyl- propyi)%BQE@chMry[l o838~ diama-Spirvi[4.5]deacleyinetiagd)- aHipyrdd @8- 112
nmg (1.7 npol es of zinc powder at anbient tenperature and the mxture is
sti rré@PW%ﬁ“dg’ef% Rondifile nhi ent tenperature. Additional 300 ng (4.6 mmoles
) of zinc powder is added at anbient gtggperature and the mxture is stirred
for 20'4%‘01\3. éfter renoval of zinc by filtration through celitec , aqueous
NaHCOB i s d and the mxture is extracted with gH2C12. The conbi ned

extracts are hed with brine, dried over Na2SO4 H concentrat ed under
reduced pres ) idug is purified by HPLC(K20-
./ra.chons——a+e—ee-l-|ecte |f| b—'i;%,

TFA/ acetonitr
o \ <

aqueous NaHCCB 4
To a solution of 0.25 g ( 0.43 mmoles ) of 3-[2-cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-

L

d]pyrimidin-6-ylmethyl]-2,4-dioxo-1-oxa-3,8-diaza-spiro[4.5]decane-8-carboxylic acid 2,2,2-
trichloro-ethyl ester in 7 ml of acetic acid is added 112 mg ( 1.7 mmoles ) of zinc powder at
ambient temperature and the mixture is stirred for 3 hours at ambient temperature. Additional 300
mg ( 4.6 mmoles ) of zinc powder is added at ambient temperature and the mixture is stirred for 2
hours. After removal of zinc by filtration through celitec , aqueous NaHCO3 is added and the
mixture is extracted with CH,Cl. The combined extracts are washed with brine, dried over Na;SO4
and concentrated under reduced pressure. The residue is purified by HPLC(H>0-0.1 %
TFA/acetonitrile-0.1 % TFA). Fractions are collected, basified with 5 % aqueous NaHCO3,
extracted with AcOEt, washed with brine, dried over Na;SO4 and concentrated under reduced
pressure to give 0.046g of desired 7-(2,2-dimethyl-propyl)-6-(2,4-dioxo-1-oxa-3,8-diaza-
spiro[4.5]dec-3-ylmethyl)-7H-pyrrolo{2,3-d]pyrimidine-2-carbonitrile in 28 % yield.
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extracted with AcCEt, washed with brine, dried over Na2SO4 and concentrat ed
under reduced pressure to give 0.046g of desired

7- (2, 2-di net hyl - propyl ) -6-(2, 4-di oxo-| - oxa- 3, 8-di aza-

spiro[ 4. 5] dec-3-yl methyl )-7H pyrrol o] 2, 3-d] pyri m di ne-2-carbonitrile in 28
% yi eldgl 167 1H NMR (400 MHz, CDC13.,8) : 1.03 (s, 9H), 1.68-1.78 (m 211),
1.98 MJRm4OBE{)IHz2®Gl3;§)15(Q$1(AH—J)9H) 33@&-1213)(m @H()s 199262 (o s2H ) , 2.94-
1H), 8. 94(s

7-( 2, 3316& mﬁk% ﬁﬁé,ﬁw, ?H@-,(@-%(mﬁH é; ﬁﬂei(éxéH )|, 3:%@-’@%) di aza- spiro

[ 4. 5] dec-3-ylnethyl)-7H pyrrolo [2, 3 -d] pyrimdine-2-carbonitrile H N N
-N ONONNONONN Y 11 OO To a solution of

7- (2, Bf diorpet OMbClRt MeydH =6:1( 2, 4- di oxo- | - oxa- 3, 8-di aza- spiro[ 4. 5] dec- 3-yl neth
yl)- 7H pyrrol o[ 2, 3-d] pyri m di ne-2-carbonitrile (0.63 nmol) in DMF (2 m)
are added ethyl bromde (0.69 mmol), K2C03 (0.76 mml ), and Nal

(0.95mml ). The mxture is allowed to stir at anbient tenperature under
nitrogen atnosphere for 18 hours. The reaction mxture is diluted with H20
and extracted with AcOEt. The organic layer is washed with brine, dried
over SO and concentrated under reduced pressure. The residue is
purifred by HPLC(H20-0.1 % TFA/ acetonitrile-0. 1 % TFA). Fractions are

col | e¢1(9.-‘d*d1&éﬁxlyf-pﬁiﬁyll)‘«6-¢8 &hb B4 dienos] -darGBadiaaxdpirapt. SldenBtyiméthght7H-was hed
with brine, dried over Na2SO4 and concentrated under reduced pressure to
gi ve pyirdlol 3dlayrimyding2oiaphonitile (8- et hyl - 2, 4- di oxo- | -oxa-3, 8-diaza-spiro
[4.5] dec-3-ylnmethyl)-7Hpyrrolo [2, 3-d] pyri m di ne-2- carbonitrile. By
repeating the procedures descri bed above using appropriate starting
materials and conditions the foIIovvi?g conpounds of fornmula 9-5 are
obtained as identified belowin Table}9-5. 168 Rx N

Ozr” ) o OZI/NVEQN/ =N

To a solution of 7-(2,2-dimethyl-propyl)-6-(2,4-dioxo-1-oxa-3,8-diaza-spiro[4.5]dec-3-ylmethyl)-
7H-pyrrolo[2,3-dlpyrimidine-2-carbonitrile (0.63 mmol) in DMF (2 ml) are added ethyl bromide
(0.69 mmol), K,CO; (0.76 mmol), and Nal (0.95mmol). The mixture is allowed to stir at ambient
temperature under nitrogen atmosphere for 18 hours. The reaction mixture is diluted with H,O and
extracted with AcOFt. The organic layer is washed with brine, dried over Na;SO4 and concentrated
under reduced pressure. The residue is purified by HPLC(H20-0.1 % TFA/acetonitrile-0.1 % TFA).
Fractions are collected, basified with 5 % aqueous NaHCO3, extracted with AcOEt, washed with

brine, dried over Na,SO4 and concentrated under reduced pressure to give 7-(2,2-dimethyl-propyl)-
6-(8-ethyl-2,4-dioxo-1-oxa-3,8-diaza-spiro[4.5]dec-3-ylmethyl)-7H-pyrrolo [2,3-d]pyrimidine-2-

carbonitrile.

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 9-5 are obtained as identified below in Table 9-5.
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O-N O/-Nn N9-5 0 Table 9-5 Expl. Rx Rf ( solvent) | H NVR(400 MHz , S)
No. 0.51 (CDC13): 1.05(s, 9H), 1.12(t, 3H), 1.82(d, 9-56 \ (CH2Cl2: MeCH
=10:1) 2H), 2.21(dt, 2H), 2.39(t, 2H), 2.51(q, 2H), 2.90-2.93(m 2H),
4.35(s, 2H), 4.98(s, 2H), 6.72(s, 1H), 8.96(s, 1H 0.56 (CDC13): 0.91(t,
3H), 03(s, 9H), 1.44- 9-57 (CH2Cl2: MeOH =8:1) 1.52(m 2H), 1.78(d, 2H),
2.13-2.%3(m 2H), 2.32-2.41(m 4H), 2.82-2.93(m 2H), 4.33(s, 2H),
4.96(s,/ 2H), 7.00(5, N—I) 8.94(s, 1H) F 0.30 (CDC13): 1.03(s, 9H), 1.79(d,
2H) , 9- O(n ane\AcOEt =1:1) 2.17(ddd, 2H), 2.27-2.34(m 2H),
2.45(ddd H) 67. =MH), 2.85(d, 2H), 4.33(s, 2H), 4.96(s, 2H),

6. 70(s, 17?, NH) 0. 33 CDC13): 0.89(d, 6H), 1.03(s, 9H), 1.74- 9-59
(n- Hexane; Ac OBt =1 181(m 3®% 2.13(d, 2H), 2.19-2.20(m 2H), 2.33(t,
2H), 2.80Pd, 2H), % 2H), 4.95(s, 2H), 6.69(s, 1H), 8.94(s, 1H) 0.42
(CDC13): 0.11 (g, 2H), \0.54 (g, 2H), 0.85- 9-60 (CH2C12: MeOH =10:1) 0. 87
(m 1H), 1.03(s, 9H), 1.80(d, 2H), 2.21(dt, 2H), 2.32(d, 2H), 2.43(t, 2H,
2. 99- T3RAN 2H), 4 33(s, 2H), 4 96(s 2H), 6.70(s, 1H), 8.94(s, 1H 0.31

(CDC]’I\ 0 ’)l+1 ‘-'/1 A2( ~'"l1 1—20
ixpl Rk RT ( solvent ) 1H NMR( 400 MHz , 5)
0
k 0.51 (CDCh): 1.05(s, 9H), 1.12(t, 3H), 1.82(d,
9-56 (CH,Cl;:MeOH =10:1) | 2H), 2.21(dt, 2H), 2.39(t, 2H), 2.51(q, 2H),
2.90-2.93(m, 2H), 4.35(s, 2H), 4.98(s, 2H),
6.72(s, 1H), 8.96(s, 1H)
0.56 (CDClL): 0.91(t, 3H), 1.03(s, 9H), 1.44-
9-57 \|\ (CH,CL:MeOH =8:1) 1.52(m, 2H), 1.78(d, 2H), 2.13-2.23(m,
' 2H), 2.32-2.41(m, 4H), 2.82-2.93(m, 2H),
4.33(s, 2H), 4.96(s, 2H), 7.00(s, 1H),
8.94(s, 1H)
. E 0.30 (CDCl): 1.03(s, 9H), 1.79(d, 2H),
9-58 (n-Hexane:AcOEt=1:1) | 2.17(ddd, 2H), 2.27-2.34(m, 2H), 2.45(ddd,
' F>|I 2H), 2.67(dd, 2H), 2.85(d, 2H), 4.33(s, 2H),
4.96(s, 2H), 6.70(s, 1H), 8.95(s, 1H)
0.33 (CDCl): 0.89(d, 6H), 1.03(s, 9H), 1.74-
9-59 \< (n-Hexane:AcOEt=1:1) | 1.81(m, 3H), 2.13(d, 2H), 2.19-2.20(m,
2H), 2.33(t, 2H), 2.80(d, 2H), 4.33(s, 2H),
4.95(s, 2H), 6.69(s, 1H), 8.94(s, 1H)
0.42 (CDCl): 0.11 (q, 2H), 0.54 (q, 2H), 0.85-
9-60 i (CH,ClL:MeOH =10:1) | 0.87 (m, 1H), 1.03(s, 9H), 1.80(d, 2H),
2.21(dt, 2H), 2.32(d, 2H), 2.43(t, 2H), 2.99-
3.02(m, 2H), 4.33(s, 2H), 4.96(s, 2H),
6.70(s, 1H), 8.94(s, 1H)
0.31 (CDCL): 0.92( t, 3H), 1.03(s, 9H), 1.20-
9-61 ( n-Hexane:AcOEt=1:5) | 1.55(m, 4H), 1.70-1.82(m, 2H), 2.10-
2.48(m, 6H), 2.78-2.95(m, 2H), 4.33(s, 2H),
4.96(s, 2H), 6.70(s, 1H), 8.94(s, 1H)

9-62.
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9-61 (n-Hexane: AcCEt=1:5) 1.55(m 4H), 1.70-1.82(m 2H), 2.10- 2.48(m 6H),
2.78-2.95(m 2H), 4.33(s, 2H), 4.96(s, 2H), 6.70(s, 1H), 8.94(s, 1H) 9-62.
169 7-(2, 2-di net hyl - propyl ) - 6-(8-net hanesul fonyl -2, 4-di oxo- | -oxa-3,
8-diaza-spiro [4.5 ]J]dec-3- ylnmethyl)-7H pyrrolo [2,

g : d%)pyf gﬂ%—gi@&%ﬁg}g@?ﬂg-:c(g-rlﬁétﬁdngé'ulfdn%QA-d}b)Q-I-Uxa—@,%ia%@s&o[@ST&éc%—50' ution
7- (2, Jyloiethyl)H3H-ppirolpil,3-dipytidnidingi bozwbdniviea- 3, 8- di aza-

spiro[4.5]dec-3-yl methyl )-7H pyrrol o] 2, 3-d] pyri m di ne-2-carbonitrile in 5
mM of CH2C12 are added 0.05 ml ( 0.65 nmoles ) of methanesul fonyl chloride
and O. 0@ m ( 0.57 mmoles) of triethylamne. The mxture is stirred for 18
hours at &@bl ent tenperature and purified by HPLC(n-hexane/ AcOEt) to give

the produgt_in 48 %y| eld. Rf 0.21(n-hexane: AcCEt = 1:1) 1H NVR(400 MHz,
DVSO- d6) N85 1.95(m 2H), 2.2-2.3(m 2H), 2.84(s, 3H), 3.1-
3.2(m 2 H, 4.33(s, 2H), 4.98(s, 2H), 6.72(s, 1H),

8. 95(s, r=Nr ocedur es described above using appropriate
starting dbnditions the follow ng conpounds of fornula 9-6
areobtaineoaside ified belowin Table 9-6. R NON 0 =N ONNYN
9-6

To a solution of 0.2 g ( 0.5 mmoles ) of 7-(2,2-dimethyl-propyl)-6-(2,4-dioxo-1-oxa-3,8-diaza-
spiro[4.5]dec-3-ylmethyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile in 5 ml of CH,Cl; are added
0.05 ml ( 0.65 mmoles ) of methanesulfonyl chloride and 0.08 ml ( 0.57 mmoles ) of triethylamine.
The mixture is stirred for 18 hours at ambient temperature and purified by HPLC(n-hexane/AcOEt)
to give the product in 48 % yield.

Rf=0.21(n-hexane:AcOEt = 1:1)

g NMR(400 MHz, DMSO-ds) 61.03(s, 9H), 1.85-1.95(m, 2H), 2.2-2.3(m, 2H), 2.84(s, 3H), 3.1-
3.2(m, 2H), 3.75-3.85(m, 2H), 4.33(s, 2H), 4.98(s, 2H), 6.72(s, 1H), 8.95(s, 1H).

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 9-6 are obtained as identified below in Table 9-6.

9-6

Table 9-6

Expl. | R Rf (solvent) 1H NMR(400 MHz, §)
No.
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O Table 9-6 Expl. R, Rf (solvent) 1 H NVR(400 MHz, S) No. 170 (CDC13)
9-63 0.43 1.03(s, 911),1.75-1.87(m 2H), 2.0-2.1(m (CH2C12: MeCH = 9:1)
2H), 2.13(s, 3H), 3.11-3.22(m 1H), 3.45- 3.55(m 1H), 3.8-3.9(m 1H),
4. 33(s, 2H) 433445(m 1H), 4.98(s, 2H), 6.71(s, 1H), 8.95(s, 1H O
(CDC1p) 764023 J.Udb ::ll'l),J.8'5J.35(( Cﬁj’%““f’(m 0

t

0 84(s. 3H), 3.1-3 1%?1%9@ 781 %l})(% sgg{n 2ty ,

h \
2?33? r%’%H)f:4 8(s 2

7 1
2-Di nkt hyl Jpropyl ) - 6- ( 1} #H @q%ﬁﬁﬂ@&o 28, 2.83(r3H), 34 s’-b?%(
dec- 3]yl metlhyl )-7H pyrfolo [2, 3 -d] pydBrXmnEHR3&386Ri 11D, I4é*3éﬁ 2 N{N N
N o A 4.33-4.45(m, 1H), 4.98(s, 2H), 6.71(s, 1H),
3-[2-Cyanod7- (2, 2-di net hyI propyl) - 7I—I—pyrr8c95®s{21H) d] pyri mdin-6-yl methyl|] -1
- met hy=2,4= "u;\u +-3rB=triraza-spirof4: ~j(&b(cﬁ)egbdfl.)0xyllC aci d
.cert{-butyl ter 6. 45p 02 rmles) of
1,3,8 o aza 4, 5] g gl one i rjr%?ri?}%fl B 5 Emegfdd 3- 232§§n’g
(0. 024 nol ds) \ 0?‘3%%60? 527 eiBs3-84s, 3H), 3.1-3.2(m, 2H), 3.75-
6- br opomet Ryl - 7- ( 2, 2 d| rrbtlhyl propyl ) - 7. 13-85(m, 2H), 4.33(s, 2H), 4.98(s, 2H),
pyrrolo[ 2, 3-. ]pyr| m d| ne- 2- car boni tril é ’tﬂadﬁ)e&a%(‘seﬂﬁ)erat ure. After
bei ng*st++ed—or—5—hotts; the—reactromr nxture+s—f+ttered—torenove

K2C03. The filtrate is diluted with AcOEt and H20, and then extracted with
AcOEt. The conbi ned extracts are washed with water and brine, dried over
MySO4 and concentrated under reduced pressure. The residue is purified by
silica gel colum

9-65.
7-(2,2-Dimethyl-propyl)-6-(1-methyl-2,4-dioxo-1,3,8-triaza-spiro[4.5]dec-3-ylmethyl)-7H-
pyrrolo[2,3-d]pyrimidine-2-carbonitrile

/N—«o I\|“><

A) 3-[2-Cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidin-6-ylmethyl]-1-methyl-2,4-

dioxo-1,3,8-triaza-spiro[4.5]decane-8-carboxylic acid .tert.-butyl ester

6.45g (0.02 moles) of 1,3,8-triaza-spiro[4.5]decane-2,4-dione in 65ml of DMF is added 3.32 g
(0.024 moles) of K2CO; and 7.35g (0.027 moles) of 6-bromomethyl-7-(2,2-dimethyl-propyl)-7.H.-
pyrrolo[2,3-.d.Jpyrimidine-2-carbonitrile at ambient temperature. After being stirred for 5 hours ,
the reaction mixture is filtered to remove K,COj3. The filtrate is diluted with AcOEt and H,O , and
then extracted with AcOEt. The combined extracts are washed with water and brine, dried over
MgSOs and concentrated under reduced pressure. The residue is purified by silica gel column
chromatography to give 9.43 g of desired 3-[2-cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-
d]pyrimidin-6-ylmethyl]-1-methyl-2,4-dioxo-1,3,8-triaza-spiro[4.5]decane-8-carboxylic acid .tert.-
butyl ester in 90 % yield.
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chromat ography to give 9.43 g of desired

3-[ 2-cyano-7- (2, 2-di net hyl - propyl )-7H pyrrol o[ 2, 3-

d] pyri m di n-6-yl net hyl ] - 1- met hyl - 2, 4-di oxo-1, 3, 8-tri aza-spiro[ 4. 5] decane- 8-
carboxylic acid.tert.- butyl ester in 90 %yield. 171 1H NVR ( 400 Mz,
CDC13 ,9S) : 103(5 9H) 1.47 (s, 9H),1.58-1.65 (m 2H), 1.95-2.07 (m 7
2H), 3.15-3. 27 (m 3.91-4.05 (m2H),4.33 (s,2H),4.92(s, 2H),5. 74(brs,

> 12 c?!aﬁ@é?w%*géﬁéfm S by s S g T SN EGo L sl 9P R, -1
or 020 s 22 39S RO e PR R RORR R WA R R o 7o

a Susmensisonipy, £99¢s (0H]24rol es) of NaH in 90ml of DMF, is added 9. 34g
(0.019nol es) of 3-

[ 2- Cyano- 7- (2, 2-di met hyl -propyl )-7. H -pyrrol o[ 2, 3-.d.] pyrimdin-6-yl methyl]
- 1- metdyyd 8-t{4aza-spiro[ 4. 5] decane-8-carboxylic acid

.tert. ﬁ} ?g?flgg%ég?&a{%gﬁtt)l elnptenperature After being stirred for 10

m nutes, 1.6nl(0.026noles) of iodo nethane is added slowy at 0C. After

bei ng stirred for 5hours at anbient tenperature, the reaction mxture is
quenched with cold H2O and the mxture is extracted with AcCEt. The

conbi ngd3 exioyasd-3- (2Qedlﬂﬁﬂﬂf-@rdpyl)fvlbpy@@lo[ZJ?&-kiﬁﬁyrﬁMﬂfn-MFﬁﬁ%thyl]imdnaﬂleZam rat ed

under reduced pressure he residue 1s purified ica gel colum

chr onetiergr h@ﬁ;lrlw-@lrw §1dsgang-&earbexylic agid .tert.-butyl dster

3-[ 2-cyano-7- (2, 2-di net hyl - propyl )-7H pyrrol o[ 2, 3-

d] pyri m di n-6-yl net hyl ] - 1- et hyl - 2, 4-di oxo-1, 3, 8-tri aza-spi ro[ 4. 5] decane- 8-
carboxylic acid tert- butyl ester in 92 %yield. 172 1HNVR(400MHz,

CDC13. S) 1 03 (s,9H),1.47(s, 9H) 1.55-1.64 (m 2H), 1.82-1.94 ( m 2H),

285( 338352(m 2H), 4.00-4. 22\(m , 2H), 4.35 (s, 2H),4.92 (s,
8.91 (s, 1H Rf = 0.200(£H2C12 : AcCEt = 9:1 )

NaH / DMF

To a suspension of 0.9g (0.024moles) 6f NaH in 90ml of DMF, is added 9.34g (0.019moles) of 3-
[2-Cyano-7-(2,2-dimethyl-propyl)-7.H.-pyrrolo[2,3-.d.Jpyrimidin-6-ylmethyl]-1-methyl-2,4-dioxo-
1,3,8-triaza-spiro[4.5]decane-8-carboxylic acid .tert.-butyl ester at ambient temperature. After being
stirred for 10 minutes, 1.6ml (0.026moles) of iodo methane is added slowly at 0°C. After being
stirred for Shours at ambient temperature , the reaction mixture is quenched with cold H,O and the
mixture is extracted with AcOEt.The combined extracts are washed with brine, dried over MgSO4
and concentrated under reduced pressure. The residue is purified by silica gel columnn
chromatography to give 1.54 g of desired 3-[2-cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-
d]pyrimidin-6-ylmethyl}-1-methyl-2,4-dioxo-1,3,8-triaza-spiro[4.5]decane-8-carboxylic acid ter-
butyl ester in 92 % yield.
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O

7-(2,2-Di met hyl - propyl ) -6-(1-net hyl -2, 4-di oxo-1, 3,8-triaza-spiro[ 4. 5] dec- 3-
yl methyl)-7H pyrrolo [2,3-d] pyrimdine-2-carbonitrile -o o N 1) TFA/
CHzZCI2 OO -N-N YN 2) NaHCg O O To a solution of 7.62g (0.015nvl es) of
3-[2-cyan-7-(2, 2-di et hyl - propyl )-7Hpyrrol of 2, 3-

d] pyr FHintR- (ﬁtmIMchmc@ mtlma(sz 9H dli 10Kt <L, 9H B; 1.65-d26 i, 2H] 4. 153404 Ge- 8-
carboxylic acid.tert.- butyl ester in 30nl of CH2C12, 30ml§.i!t 389 Mol es ) of
TFA i =, 28 pd2. &5(9(3HAtBér8 3352lgms,t2H)e@l%—ér22](m@@H)afr3§M§h8 ) t4eRes At e,
sat H Cto the reaction m xture and the mxture 1is
extra'é\l'zé Swlm%ggé%zaltﬂf e conbi ned extracts are dried over MgSO™ and
concentrated under reduced pressure to give desired

7(22d|rrethz ropyl)-6-(1-methyl-2,4-dioxo-1,3,8-triaza-

spi r oRfi =%} cCH: ng‘c‘(ﬁﬁtf 97 pyrrol o[ 2, 3-d] pyri mi di ne-2-carbonitrile in
quantitative yield. The crude product is used for the next step w thout
purification. 1HNVR(400MHz, CDC13.,8): 1.03 (s, 9H), 1.58-1.67 (m 2H),
1.87-1.98 (m 2H), 2.89 (s,3H),3.03-3.11 (m 2H), 3.31-3.40 (m 2H), 4.35

( 3 1523) 17;-@2 }D@]@gthyl-progglf) 66( 1%%&15/1—% H)dloxo-l 338 “triaza- Sl_Bll‘O%E 5]c?ec-Zéylg'n%lt_flzyg’sI ?H— MeCH
- hyl - 2, 4- di - 8- -1, 3, 8-t - 4
{< 2 $oRbEps s f'%yﬁhﬁ@iﬁéh&rﬁ&nﬁﬁé y i 0x0- 8- pr opy ri aza-spiro

\III

- 7Hpyrrolo [2, 3-d]pyrimdine-2-carbonitrile HN N N~
al kN N J NN H 16Cown-6:DVF N O O To a suspension of 27.4ny
. 685mMml es) of NaH and 6.5nmg ( 0.025 mmol es) of 18-crown-6 in

4

N
(0

N

Q« JQ\_N

1) TFA/CHCL

2) NaHCQ,

To a solution of 7.62g (0.015moles) of 3-[2-cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-
d]pyrimidin-6-ylmethyl]-1-methyl-2,4-dioxo-1 ,3,8-triaza—spiro[4.5]decane-8-carboxy1ic acid .tert.-
butyl ester in 30ml of CH,Clp, 30ml ( 389 mmoles ) of TFA is added at 0°C. After bing stirred for
1hour at ambient temperature , sat. NaHCO; is added at 0°C to the reaction mixture and the mixture
is extracted with CH,Cl, . The combined extracts are dried over MgSO4 and concentrated under
reduced pressure to give desired 7-(2,2-dimethyl-propyl)-6-(1-methyl-2,4-dioxo-1,3,8-triaza-
spiro[4.5]dec-3-ylmethy1)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile in quantitative yield. The

crude product is used for the next step without purification.

1H NMR ( 400 MHz , CDC13,,8) : 1.03 (s, 9H), 1.58-1.67 (m,2H), 1.87-1.98 (m, 2H) , 2.89
(s,3H),3.03-3.11 (m,2H),3.31-3.40 (m, 2H ), 4.35 (s, 2H),4.92 (s,2H), 6.64 (s, 1H),
891(s, 1H)

Rf=0.25 ( CH,Cl,: MeOH = 9:1)
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2.0M of DW, 200ng ( 0.488 mmol es) of

7- (2, 2-Di met hyl - propyl ) - 6- (1- net hyl - 2, 4-di oxo-1, 3, 8-
triaza-spiro[4.5]dec-3-ylnmethyl)-7H pyrrol o[ 2, 3-d] pyri m di ne-2-carbonitrile
is added at ambient tenperature. After being stirred for 10 m nutes, 75 "
1(0.823mml es) of 1-bronop propane is added at OC and the reaction m xture
is stirred for 5 hours at anbient tenperature . The reaction mxture 1is
gquencbegg. Wi th col d H20O and ext ract ed with AcOEt. The conbined extracts are
washed with Dbrine, dried over and concentrated reduced pressure. The

r esi dGe(2»2sD9mthylr1§eprr6s(|1tm%bylg?e dl@@r%mpﬁhié%%@"w4{5@eﬁr dngthyd)-ny  of

desir 1- met hyl - 2, 4- di oxo-
8- proggllg)#% @ zlgr}iém?r&oi %oé]ttgﬂeeg 3-yl et hyI )-7H pyrrol o] 2, 3-d] pyri m di ne

- 2- carbonltrlleln 41 % vyield. 1H NWVR (400 MHz, CDC13.,8) : 0.91 (t, 3H),
1.03 (s, 9H),1.48-1.60 (m 2H),1.60-1.67 (m 2H)dz 00- 2. 13 (m2H) 2.42(t,

2H), 2.68-2080 ( 2.82-2. 94 4m 2H) 28

3H) , 4 Hg5( j&?ﬁ%e%s 90(s —/0 mEt MeOH =
4:1 ) ‘Q& e procegduhaswdeacri bed a tartl ng materi al
(ex.9-1) éndoapprg?gate brom de or chlori de, theOfoII ng conpounds of
formula 9-7 are obtfained as identified belowin Table 9-%7. 174 RAN N- N N
CI NN9-7 i O Table 9-7 Expl. R Rf (solvent) 1H NVR(400 MHz, 6) No. 0.13
CDC13:0.10-0.17 (m 2H), 0.51-0.59 (m 9-67 V v (AcCEt: MeOH=4:1) 2H),
0.83-0.98 (m 2H), 1.03 (s, 9H), 1.61- 1.69 ( m 2H) , 2.07-2.28 ( m
2H),2.34-2.42 (m2H),2.70-2.80(m 2H), 2. 89(s, 3H)

2. 97T D&spaniidn, of 23 Ginsg @HHSSHnBI¢S) of NaH) and. ®@3Img ¢ 0 DR nfindlés »of 13-4ro8mO® s,

2.0ml of DMF, 200mg ( 0.488 mmoles ) of 7-(2,2-Dimethyl-propyl)-6-(1-methyl-2,4-dioxo-1,3,8-
triaza-spiro[4.5]dec-3-ylmethyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile is added at ambient
temperature. After being stirred for 10 minutes, 7501 (0.823mmoles) of 1-bromo propane is added
at 0°C and the reaction mixture is stirred for 5 hours at ambient temperature . The reaction mixture
is quenched with cold H,O and extracted with AcOEt. The combined extracts are washed with
brine, dried over MgSO4 and concentrated reduced pressure. The residue is purified by silica gel
column chromatography to give 90.5 mg of desired 7-(2,2-dimethyl-propyl)-6-(1-methyl-2,4-dioxo-
8-propyl-1,3,8-triaza-spiro[4.5]dec-3-ylmethyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile in 41 %
yield. '

1y NMR (400 MHz, CDC13,6) : 0.91 (t,3H), 1.03 (s, 9H),1.48-1.60 (m, 2H ) ,1.60-1.67 (m
,2H),2.00-2.13(m,2H),242(t,2H),2.68-2.80(m,2H),2.82-291 (m, 2H), 2.88 (s,
3H),435(s,2H),491(s,2H),6.64(s,1H),8.90(s, 1H)

Rf=0.15 ( AcOEt:MeOH = 4:1)
By repeating the procedures described above using starting material (ex.9-1) and appropriate

bromide or chloride, the following compounds of formula 9-7 are obtained as identified below in

Table 9-7.
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1H) 0.25 CDC13: 1.03(s,9H), 1.61-1.69(m2H), 9-68 (AcOEt: MeOH=4: 1)
2.07-2.28 (m 2H), 2.34-2.42 (m 2H), 2.70-2.80 (
m 2H), 2. 87(s, 3H), 2. 97-3.08( m 2H), 3. 36(brs, 2H), 4. 34(s, 2H), 4. 90(
s,2H), 6.63(s, 1H),8.90 (s, 1H) 0.49 CDC13:0.81-0.98 (m 2H), 1. 03(s, 9H),
9-69 (AcOEt: 4:1) 1. 4126(m 3H) 1.57-1.64 (m 2H), 1.65- 1.81

: 2\22(d 2.62-2.72 (m 2H), 2.73-2.80 (m 2H),
4}Zt(~$ , 490 (s, 2H), 6.64 (s, 1H),8.90(s, 1H)
- [N , 1 62 870 (m 2H), 9-70 (AcOEt: MeOH=4: 1)
2.05-2.17 (-M BH), .30( brs , 1H) , 2.88 (s , 3H),2.89-3.02
(m 4H), 3. 36(brs 2H), (s,2H),4.91 (s,2H),6.64(s, 1H), 8.90(s, 1H F
0.50 CDC13: 1.03 (s, 9¥)) 1.58-1.66 (m 2H), 9-71 | (AcOEt: MeOH=4: 1)
200212(m 2H) 270283(m 4H), 2.88
(s, 3HLaBless(s, 2H) , 4. 34(s, 2H), 4. 91 S, 2H) 6 63(s, 1H),7.00(t,2H), 7. 26-

7.30 TS89, ]
?-73(@: Meor: i)ﬂ) f&égaﬁ%l : NMR{g05’ 1712(@?9 o 3832 03
m ,:_..85(5,3!_'[},3. 3 L||},-r \J\J 6 _ﬁ'_

2H) |5. 815 1Hy) R E‘B‘% 4\178%2719 g SI 3
,mgt?) ,9—617.57-1.(m( M (AQ ﬁe@}%ﬂ ? 2(351]2%4 (s

2.72-2.84 (im 4H), 3.|4 69 (m,2H), 207 28(m

(m,2H),2.70-2.80 (m, 2H), 289(s 3H)
,2.97-3.08 (m,2H),3.36 (s,2H),4.34 (s,
2H),4.91(s,2H), 6.64(s,1H),8.90 (s,
1H)

0.25 CDCl;:1.03(s,9H), 1.61-1.69 (m, 2H),
O\/ (AcOEt:MeOH=4:1) | 2.07-2.28 (m,2H),2.34-2.42(m, 2H),

2.70-2.80 (m, 2H), 2.87 (s,3H), 2.97-3.08 (
m,2H ), 3.36 (brs ,2H ) ,4.34 (s ,2H ), 4.90 (
s,2H),6.63(s,1H),8.90(s,1H)

9-68

0.49 CDCl;: 0.81-098 (m,2H), 1.03(s,9H),
<:>\/ (AcOEt:MeOH=4:1) | 1.14-1.26 (m, 3H),1.57-1.64 (m, 2H ), 1.65-

1.81(m,4H),1.98-2.01(m,2H),2.22(d,
2H),2.62-2.72 (m, 2H), 2.73-2.80 (m, 2H) ,
2.86(d,2H), 2.88(s,3H),434(s,2H),
490(s,2H),6.64(s,1H),890 (s, 1H)

9-69

= 0.43 CDCl;: 1.03 (s,9H), 1.62-1.70 (m, 2H),
9-70 — (AcOEt:MeOH=4:1) | 2.05-2.17 (m, 2H ), 2.30 (brs, 1H ), 2.88 (s,
3H), 2.89-3.02 (m, 4H), 3.36 (brs , 2H),
434 (s,2H),491(s,2H),6.64 (s, 1H),
8.90 (s, 1H)

F 0.50 CDCl3:1.03(s,9H), 1.58-1.66 (m, 2H),
9-71 \@/ (AcOEt:MeOH=4:1) | 2.00-2.12(m,2H), 2.70-2.83 (m, 4H ), 2.88
(s,3H),3.56(s,2H),4.34(s,2H),4.91 (

s,2H),6.63(s,1H),7.00(t,2H), 7.26-
7.30(m, 20),8.89 (s, 1H)

= 0.26 CDCh:1.03(s,9H), 1.59-1.66 (m, 2H),
9-72 (AcOEt:MeOH=4:1) | 2.02-2.13 (m,2H), 2.68-2.77 (m, 2H),
2.83-293(m,2H),2.88(s,3H),3.11(d,
2H),435(s,2H),4.91(s,2H), 5.14-5.25(
m,2H),5.81-593(m, 1H), 6.64 (s, 1H),
890 (s, 1H)
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(s,3H),3.56(s, 2H), 4. 34(s, 2H), 4.91 s, 2H), 6.63 (s, 1H),7.23-7.32 (m 40
8.90(s, 1H F F 0.78 CDC13:1.03(s,9H),1.58-1.66 (m2H), 9-74

(ACOEt: MeOH=4: 1) 2.00-2.12 ( m 2H) , 2.70-2.83 ( m 4H) , 2.88
(s,3H),3.56(s, 2H),4.34(s, 2H),4.91 s, 2H), 6.63(s, 1H) 7.00(t, 2H), 7. 26-

7. 30( m2608=89ts—1Ht 23—EbET3— , 58
Y IS :1)T° 24 C%;a‘i 30}3 é‘é Ii”
2H),2.?8- .87 , é&%‘,{"z)aé %é %6 (¢,
2H), 4)34(s,[2H), 4. 91,(s,2H),6. 63 (s, &6 @Dé&ls) 4911 OB (s,
9H), 1.20 ({t, 3H), 1.|56- 9-76 (AcOEt: 3(186kH m72§t-?}32(2m0é52):18 (m
2H), 2.70 (t, 2H),2.|77-2.96 (mzH),:Sw(@ )3.52
(q, 2H), 3.57- 3. 68(m 6H) , 4. 34(s, 2H), 4.90(s,2H), 6.63(s, 1H), 8.90(s, 1H
0.11 ¢DCI3 | & 5, 910,78 1. 58- 1. 66 m|ZMCI; : 9:03 { s(ALEL 50664 d) 2H ) 08- p. 20
(m 2Hog.78. 66\-@1;( m(A%ﬁEt :‘MebH=34:2) §4.0022.12thn 22187(2,765) 8% B64H 99.88
(m 2H), 3. 3§(s, 47-3.55 (m 2H) (4; %ﬂ()s 32$ﬁ élﬁi) aszld)s QH6)3(4591(14),
8.90(4, 1H)| 0.14 CDC]S: 1.03 (s , 9+ 1 |(|t2 v
(AcCEt|: MeOH=4: 1) ,2. 741 (t, 2H), 2. 77- (144’ ,glg( 8% , 2 38| (s,
3H), 3.53-3.58 (m 2H), 359367(m4) ? 490(s
2H) , 6.}63¢s 1H),8.90(sl,0 1) 034 m : M' 2@@“ %15_8‘ 9179
(1 r-]esi(a'ne/\ CoH (AcOE rﬂ}leozﬁllzin)l' 164(m 2 ), 20%)21%(m 2H),2.69 (t,
2H),2.78-2.87 (m, 2H), 2.88 (s, 3H),
2.88-2.95 (m, 2H), 3.51 (q, 2H), 3.56 (t,
2H) ,4.34 (s, 2H), 4.91.(s,2H), 6.63 (s,
1H),8.90 (s, 1H)
O 0.40 CDCh: 1.03 (s,9H), 1.20(t, 3H), 1.56-
9-76 (AcOEt::MeOH=4:1) | 1.64 (m,2H), 2.08-2.18 (m, 2H), 2.70 (t,
2H),2.77-2.96 (m,2H), 2.88 (s, 3H), 3.52
(q,2H),3.57-3.68 (m, 6H),4.34(s,2H),
490(s,2H),6.63(s,1H),8.90(s, 1H)
~o " |0.11 CDCl; : 1.03 (s,9H), 1.58-1.66 (m, 2H),
9-77 (AcOEt:MeOH=4:1) | 2.08-2.20 (m, 2H), 2.66-2.71 (m, 2H),
2.73-2.84 (m, 2H),2.87(s,3H), 2.86-2.95
(m,2H),3.36(s,3H),3.47-3.55(m, 2H)
,4.34(s,2H),491(s,2H),663(s,1H),
8.90 (s, 1H)
B~~~ 0.14 CDClL : 1.03 (s,9H), 2.04-2.16 (m, 2H)
9-78 (AcOEt:MeOH=4:1) | ,2.71(t,2H),2.77-2.95(m, 4H),2.88 (s,
3H),2.38 (s, 3H), 3.53-3.58 (m, 2H),
3.59-3.67 (m, 4H) ,4.35 (s, 2H), 4.90 (s,
2H),6.63 (s, 1H),8.90 (s, 1H)
o 1034 CDCl;: 0.96 (t,3H), 1.03 (s, 9H), 1.42-
9-79 /\/\ﬁ— (n-hexane: AcOEt | 1.54 (m,2H), 1.65-1.73 (m, 2H), 1.75-1.85
o |=11) (m,2H),2.06-2.18 (m,2H),2.88 (s,3H),
2.97 (t,2H), 3.47-3.56 (m, 2H) , 3.80-3.87 (
m,2H),4.35(s,2H),4.92(s,2H), 6.64 (
s,1H),892(s,1H)
W 0.71 CDCl;: 0.94 (t,3H), 1.03 (s, 9H), 1.38 (q
9-80 (AcOEt:MeOH=4:1) {,2H),1.49-1.73(m, 4H), 1.89-1.95 (m, 2H
o ),2.35(dd,2H),2.84 (s, 3H), 3.23-3.33 (
m,1H),3.74-3.90 (m,2H),4.36 (s, 2H),
4.62-471 (m, 1H),4.93 (s,2H), 6.65(s,
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0 =1:1) (m 2H), 2.06-2.18 (m2H),2.88(s,3H), 2.97 (t, 2H),3.47-3.56 (m
2H), 3.80-3.87( m2H), 4.35(s, 2H), 4. 92(s, 2H), 6.64( s, 1H), 8.92(s, 1H) 0.71
CDC13: 0.94 (t, 3H), 1.03 (s, 9H), 1.38 (g 9-80 (AcOEt: MeOH=4: 1)
2H),1.49-1.73 (m 4H), 1.89-1.95 (m 2H ), 2.35 (dd, 2H), 2.84 ( s, 3H),

3.23-B—33 m IH), B. 74-3. 90(m ZH), 41H 8.9y 110y 02- 4. 7L (M
1H), 4 93(s{2H), 6. 65(3, 176 1H),8.92 ?& 9933 B

7- (2 2 u.u.,{hyn P63 :) 6 (2 A=—th-oxo—13:8= LllaLa-opllu[4 S]GUL, 3= y||| Lhyl)
-7Hpyrrol o[ 2,3- d]pyrimdine-2-carbonitrile o 0--~ N1) TFA/ CH2Cl2 O =
N HN NNHNNN2) NaHCg O O To a solutio of 147.2ng ( 0.297 mol es) of

3-[ 2-cyano-7- (2, 2-di net hyl - propyl )-7H pyrrol o[ 2, 3-

d] pyr Prildi n- 6-yl met hyl ] - 1- et hyl - 2, 4-di oxo-1, 3, 8-tri aza-spiro[ 4. 5] decane- 8-

car boxyli ol §l ) of TFA
i's adZ’éé nga}%eéHyl"ﬁ%{éﬁﬂ)egg Féirl\d){r% f i%r@ém?is P%?‘%fdea% g]yﬁourg | ent

t enpedplyrihdiaeQ-¢dneonitsikt . NaHCO3 is added at 0C The mxture is extract ed
with CH2C12, dried over MySO4 and concentrated under reduced pressure. The
residue is purified by silica gel colum chromatography to give 26.3 ng of
desir e 7 (2, 2-di net hyl - propyl ) -6-

(2, 4- 1 3,8-triaza-spiro[4.5]dec-3-ylnethyl)-7H pyrrol o] 2, 3-d] pyri m di
neZCa n|tr|Ie|n22 %yield 1H NNR (400M—Iz CDC13.,8) : 1.03 (s ,

T\72 (m 2. omlTZA/facl( 2 7 2.89 ( m 2H , 3.21-3.30
( m 2H) § /2t Hx, ,__NlH) 6. 64(s, 1H)
2)NaHCQ,

\*é

To a solutio of 147.2mg ( 0.297 mmoles ) of 3-[2-cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-
d]pyrimidin-6-ylmethyl]-1-methyl-2,4-dioxo-1,3,8-triaza-spiro[4.5]decane-8-carboxylic acid zert-
butyl in 2.0ml of CH,Cl;, 2 ml ( 25.96 mmoles ) of TFA is added at 0°C. The reaction mixture is
stirred for 3 hours at ambient temperature and then sat. NaHCOj; is added at 0°C .The mixture is
extracted with CH2Cly, dried over MgSO4 and concentrated under reduced pressure. The residue is
purified by silica gel column chromatography to give 26.3 mg of desired 7-(2,2-dimethyl-propyl)-6-
(2,4-dioxo-1,3,8-triaza-spiro[4.5]dec-3-ylmethyl)-7 H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile in 22
% yield.

1y NMR (400 MHz , CDCI3,,6) : 1.03 (s,2H), 1.54-1.72(m, 2H), 2.00-2.10 (m, 2H) , 2.78-
2.89(m,2H),3.21-3.30(m,2H),4.33(s,2H),4.92(s,2H), 6.15(brs, 1H) ,6.64 (s, 1H)
,891(s, 1H)

Rf =0.10 ( CH,Clh:MeOH = 9:1)

9-82.
7-(2,2-Dimethyl-propyl)-6-(2,4-dioxo-8-propyl-1,3,8-triaza-spiro[4.5]dec-3-ylmethyl)-7H-
pyrrolo[2,3-d]pyrimidine-2-carbonitrile
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,8.91(s, 1H Rf = 0.10 (CH2C12: MeOH = 9:1) 9-82.

7-(2,2-Di et hyl - propyl ) -6-(2, 4-di oxo-8-propyl -1, 3, 8-triaza-spiro [4.5
]dec-3-yl methyl )-7H pyrrolo [2,3-d] pyrimdine-2-carbonitrile 177 N C N N
NNN HO A 8-Propyl-piperidin-4-one Br HNO =0 --~ \/~N~O K1C0'/DWMF To
a solution of 20g ( 0.130nvl es) of 4-piperidone hydrochl ori de nonohydrate
in 200ml_of DMF , 423.4g (0.170noles) of K2C03 and 25nmi( O.274noles ) of -
1-brom)m elladded at O€N The reaction mixture is stirred for 18
hours at anblent S A a dltered to remove K2C03 . The filtrate
s extracted ‘w bi ned extracts are washed with water and

brine, dried overg NgSH4 aﬂ;%goncentrat ed to give 17.11 g of desired

8- propyl - pi peri di n-490ne | % The crude product is used for the next
step without purification. NVR(400VHz, CDC13,S):0.94(t, 3H),

1.55(dd, 2H),2.39-2.48 (m6H),2. 74(t, 4H) Rf = 0.30 (AcOEt) B)

8-Propyl -1, 3,8-triaza-spiro[4.5]decane-2,4-dione NaCN/ (NFt)2C03 0 ~N-O
N HO/ MOH O 178 12.6g (0.257noles) of NaCN in 35mL of H2O i s added
dropwi se over 5min to a solution of 17.1g

A) 8-Propyl-piperidin-4-one

PVl

O 270 O
K.CO,/ DMF

To a solution of 20g ( 0.130moles ) of 4-piperidone hydrochloride monohydrate in 200ml of DMF ,
23.4g (0.170moles ) of K,COj3 and 25ml (0.274moles ) of 1-bromopropane are added at 0°C. The |
reaction mixture is stirred for 18 hours at ambient temperature and filtered to remove K;COj3 . The
filtrate is extracted with AcOEt and combined extracts are washed with water and brine, dried over

MgSO, and concentrated to give 17.11 g of desired 8-propyl-piperidin-4-one in 93%.The crude

product is used for the next step without purification.

1
HNMR(400MHZ,CDC13,8):O.94(t,3H), 1.55(dd,2H),2.39-2.48(m,6H),2.74(t
4H)

Rf=0.30 ( AcOEt )

B) 8-Propyl-1,3,8-triaza-spiro[4.5]decane-2,4-dione

N 0
T_N Q:o aCN/ (NH),CO, _ \/\ 'O(“\

H,0/ MeOH
N
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0.121nol es) of 1-propyl-piperidin-4-one and 25.4g ( 0.264 nol es) of

(NH4)2CB in 65 nil of HO and 75 m of MOH The reaction mxture is
stirred for 2days at anbient tenperature. An appered precipitate is
removed by filtration, and the filtrate is concentrated under reduced

P eSS A teD AR S o RS bRl oL GhIL Rl b .16

mat er '(ﬁizlhii)lés%QJféltlﬁd ﬁygbl dridifi-atdrend DSl 49 oip5d dléd) 6ff (NH,)IC0-0in\63 milot Hty of
desired 8-prop % ri aza-spiro[4.5] decane-2,4-dione in 40%yield, The

crude apdda a@tOf%{@Iﬁgé‘G 1¢agHoR HEXHESIS Stélif@pg"%ﬂ@%lﬂ jent fepaperaiyre. An Ppmmé 400

g/H(Z)Z %@%ﬁ%ﬂ_&&%\%ﬁ@ élkﬁatlélg)agg %ﬁg&% (‘2(&6 Qrétrag%t%% ndeF rgcﬁ) %%SS(]%Q afsll 1),

( Ac CEtgiss6lved in EtOH. After removal of insoluble material , the filtrate is concentrated again under

7- (2, 2-Di net hyl - 6-(2,4-di,0xq-8-prapyl:1,3,8-triaza-spiro[ 4.5]dec-3-
y fmt  phesd propb TBE e sbbens i s B Rbtacirant rasbe ol et @ietve’| “R°
8 pr op ;7:\{ 1? (% Hesiteli AC pfrlDlVE 8Qrikea- %m%‘?i 5ide@ihe X 4-GiohdGn ﬁ@%%glﬂof lﬁ!a'sc)rudlic prodléct

8-triaza- Spiro[ 4. 5] decane- 2, 4- dione in 70nt of
(0. OSZmniedswrthf:nmmwhhblﬂpﬁﬁﬁca(t@nozmm es) of 6-are added at anbl ent
tenperature. The reaction mxture is stirred for 5 hours at anbi ent
tenperature and K2C03 is filtered off. The filtrate is diluted with AcCEt

at or IR HB5 Mt SoR0e s 0iPa6 3B e FAPLAT i3y SaBfREER ALy

The reg) due (ing, Bani £ixaq thyHs) Izs@zgsknpoimymsob(@fmtm; aphy to give 5.87 g
of desired 7-(2,2-di methyl - propyl) 6- (2, 4- di oxo- 8- propyl -1, 3,
8-triaza-spiro [4.5] dec-3-ylnmethyl)-7Hpyrrolo [2, 3-d]pyrimdine-

2 car 5 %yield. 179 1H NWR (400 MHz, CDC13.,6) = 0.91 (t,

bﬁ%‘ab ?(w;}l 44-1.56 (m 2H), 1.62-1.70 (_ m 2H 2.09-2.22 (m
4H) 2. 34 (t 2H), 2.89-2.98 (m 2H), 4.33 (s,2H),4.92(s,2H), 5.77 (brs,
1H),6.64(s, 1H),8.91 (s, 1H) Rf-- 0.26 ( AcOEt : MeOH = 4:1) By repeating
t he procedures descri bed above using appropriate starting materials and

condi t tf) I:75(2f2hl§ime:thyl—propyl)-6—(2,4-dioxo-8-propy1— 1,3,8-triaza-spiro[4.5]dec-3-ylmethyl)-7H-
pyrrolo[2,3-d]pyrimidine-2-carbonitrile

\_\

Hi

A
7% K.CO, o]

To a solution of 7.73g ( 0.037moles ) of 8-propyl-1,3,8-triaza-spiro[4.5]decane-2,4-dione in 70ml of
DMTF, 4.39g ( 0.032moles ) of K,CO3 and 7.50g ( 0.024moles ) of 6-are added at ambient

(o]

temperature. The reaction mixture is stirred for 5 hours at ambient temperature and K,COs is filtered
off. The filtrate is diluted with AcOEt , H,O and extracted with AcOEt. The combined extracts are
washed with water and brine, dried over MgSO, and concentrated under reduced pressure. The
residue is purified by silica gel column chromatography to give 5.87 g of desired 7-(2,2-dimethyl-
propyl)-6-(2,4-dioxo-8-propyl-1,3,8-triaza-spiro[4.5]dec-3-ylmethyl)-7H-pyrrolo[2,3-d]pyrimidine-
2-carbonitrile in 55 % yield.
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foll ow ng conpounds of fornula 9-8 are obtained as identified belowin
Table 9-8 CON RNNN9-8 HO Table 9-8 Expl. R Rf 1H NVR (400 MHz, 6)
No. (solvent) 9-83 F ~ 0.60 CDC13 : 103(5, 9H) , 1.60-1.72 m

(AcCEt: MeOH=4:1) 2H), 2.11-2.18 (m 4H) 87293 (m ,2H),3.51

(m 33‘@%?4@5@ C@#@g@gﬁtlﬁéﬁo 3%(15% PO L6170«
oy, 2 05 5 b aery 583 ppatd P ]%’1%9%9'”‘% Z]HEO“ 5T, s, YT

4. 33(S3.ZH{ bet.,.9H s, 6264 ( S, 1H ) (894 (s ,1H)) 6. 64(s, 1H), 8. 91 (s, 1H F (CDC13):
1.05 (s, 9H), 1.65-1.75 (m 2H F 0.58 ),2.11-2.22 ( m 2H) , 2.23-2.42 (
m 9-85 F (AcCEt) 4H) , 2.65-2.69 ( m 2H) , 2.90-3.00 ( m

, 2H) , @MQ@%H&%&%@}?H@ .00 (brs, 1H),6.66(s, 1H 8.93 (s, 1H)
(CDC13) , 1.05( s, 9H , 0.5 1.39(dd, 2H), 1.62-1.68 (m
2H), 1.68- (AcCEt) 1. 77(m 2H), 1.98-2.13(m 211), 2.30- 9-86 2.42( m, 2H
). 3 3I§y g’ep‘régtm(g%é proceaures aRribetibove using appropriate starting materials and conditions the

following compounds of formula 9-8 are obtained as identified below in Table 9-8

_N@LN /i \::)\\\N
e

Expl. R Rf 1
o (solvent) H NMR (400 MHz , §)

9-83 F@v 0.60 CDCl; . 1.03 (s,9H), 1.60-1.72 (m,
(AcOEt:MeOH=4:1) {2H),2.11-2.18 (m, 4H), 2.87-2.93 (m
,2H),3.51(s,2H),4.33(s,2H),
4.91(s,2H),5.78 (brs, 1H), 6.63 (s,
1H),7.24-7.31 (m, 2H ), 7.24-7.30 (O
,2H),890(s, 1H)

9-8

Table 9-8

~o~_] 0.38 CDCl; -0.96 (t,3H), 1.03 (s, 9H),
9-84 (AcOEt:MeOH=4:1) | 1.28-1.37(m,2H), 1.41-1.50 (m, 2H)
, 1.61-1.69 (m, 2H), 2.05-2.20 (m , 4H
),2.37(t,2H),2.89-2.97 (m, 2H),
433 (s,2H),4.92(s,2H),5.71 (brs,
1H),6.64(s, 1H),8.91 (s, 1H)

F (CDCl): 1.05 (s, 9H), 1.65-1.75 (m, 2H
X\/ 0.58 ),2.11-222 (m, 2H), 2.23-2.42 (m,
9-85 F (AcOEY) 4H),2.65-2.69 (m,2H) , 2.90-3.00 (m
,2H),4.35(s,2H),4.94 (s, 2H), 6.00
(brs, 1H),6.66 (s, 1H) 8.93 (s, 1H)

o~ (CDChy); 0.95 (s, 3H), 1.05(s , 9H ),

0.5 1.39( dd, 2H ), 1.62-1.68 (m, 2H ) , 1.68-
(ACOEY) 1.77(m, 2H), 1.98-2.13(m , 2H ), 2.30-
9-86 2.42(m, 2H), 3.39-3.57 (m, 2H), 3.85-
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3.97(m 1H),4.10-4.21(m 1H),4.36( s, 2H), 4.95 ( s, 2H), 5.96( brs, 1H
), 6.67(s, 1H), 8.943 (s, 1H) (CDC13): 0.92 (t , 3H) , 1.05 (s , 9H) |,
0.17 1.25-1.41 (m 4H), 1.43-1.58 (m 2H), 9-87 (AcOEt) 1.62-1.73 (m 2H),

2.08-2.24 (m 2H), 2.35-2.43 (t . 2H), 2.91-3.05 (m, 2H), 4.35
(512 4 Q/! c 21N 7/hrn Cc oe

V,h..,,v. = .I.II},U.

.91 (s

. 3H 0.b2 (s, BH), 0.35 1.03(s, 160): 7-18:4- g : (AcCEt)
1.85(fn 2H)| 2.03-2.22(m 2H), 2.86- bSadh4R (s, 98 ’Ué‘, 21| '
4.94(%, 2H),5.76(bs] 1H),6.66(s, 1H)|8686ysIH . H3HsID 58 (cociB) o

1.03 (s OH) , 1.4841.57 ((m__(Me CH2C12=1:9) 4H) 1.62-1.79 (I m 4H)
5 .

. 2.0f-2.22[(_ma_BH]) , 2.44 ( t, 2H JCDCR):832Xt93H)) .0 )9H), 89
4.33(p, 2H), #.92(s, 2H) 068.764(s, 1H), 7. 190bri41 (i), 48)94.4351.58 m , IO
7- (2, Rolgymet hyl - propylhc®EH2, 4- di oxo- 8152I1I7§@khn2ﬁ)ylzds-§2$ bk | 23 Bpiro[ 4.
S| dect 3-yl nethyl)-7H pyrrolo [2, 3-d] pys Qrgl;og\ in'%-g N NC ~
K, NNN NNOA 8{Pyrimdin-2-yl- g g tsr b%i)aZL@@'(Eobﬁ)Si%?%Pse 4- di one
181 N 1H), 6.66 (s, 1H),8.93 (s, 1H) -
(CDCly): 0.91 (s,3H),0.92 (s, 3H),
/k/ 0.35 1.03(s,9H), 1.60-1.68 (m, 2H ), 1.72-
(AcOE) 1.85(m,2H), 2.03-2.22(m, 2H), 2.86-
9-88 2.95(m,2H), 4.35 (s, 2H) , 4.94(s , 2H
), 5.76 (bs, 1H) , 6.66 (s, 1H), 8.93 (s,
1H)
PN 0.58 (CDCL) 0 1.03 (s,9H), 1.48-1.57 (m,

(MeOH:CH,CL=1:9) |4H), 1.62-1.79 (m, 4H),2.07-2.22 (m,
6H),2.44 (t,2H),2.85-2.93 (m,2H),
9-89 433 (s,2H),492 (s,2H), 6.64 (s,
1H),7.19 (brs, 1H), 8.91 (s, 1H)

9-90.
7-(2,2-Dimethyl-propyl)-6-(2,4-dioxo-8-pyrimidin-2-yl-1,3,8-triaza-spiro[4. 5]dec- -ylmethyl)-7H- -
pyrrolo[2,3-d]pyrimidine-2-carbonitrile

O o
~ O A=
!

.

A) 8-Pyrimidin-2-yl-1,3,8-triaza-spiro[4.5]decane-2,4-dione
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O CNNaCN/ (NI-~)2Cca3 / 11 1\ NN\O~N~N/NH N H2O MOH H1li "0 182.2 ng (
3.718mmoles ) of NaCN in 0.5m of H20O is added dropw se over 5mn to a
solution of 300.0nmg ( 1.693mml es) of 1-pyrimdin-2-yl-piperidin-4-one and
341.0nmg ( 3.549mmoles ) of (NH4)2C3 in 0.9 mM of H2ZOand 1.1 m of MOH
The reaction mxture is stirred for 2days at anbient tenperature.
Precipitates are renmoved by filtrati®n the fildrate is extracted with
CH2C12 NThe nmbi ned g?&"%/%{‘@f’%o’are wi\t B water and brine , dried
over I\/gs DaNd cpreentTated—to—gi ve 180 ired
8- pyri Nn-2-yt'- 1, 3, 8-t rl@MeOspi r o[ 4. 5] decanqa—i{i-di one in 43%yield,
which is used for the next step without purificaeion. 1H NVR (400 MHz,
DMSO, 5): 1.55-1.62 (in, 2H), 1.70-1.80( m2H),3.33-3.44 (m 2H)
,4.40-4.48(m 2H), 6. 64(t, 1H),8.37(d,2H), 8.59(brs, 1H), 10.7(brs, 1H Rf=

0.3 . . ) ) ;

o ¢ S et 3 T S es ) of Mol iny0.31pL 0§ is added dropwise qver Sin (o a.solution of
5] dec-®0y0niget hyh3mmeékspyf 1 glysintidin-ByHpipytidifiddonecand-3ddioneni 3.5649nemdles Nof N  a
NC_HjJ HN_ O Br NHW/N'" N 1CCO3 /DVF, O To a solution of 180.0ng (
0.728 @%Dz@@s ig0-Smbof Hef andy 1.3 mh of MeOH . The reagtionsnixgyra issitiged dpieddays at i one
in 2. . s (s A ; | es
in 2 réang %%@?P@gq.ﬁ%lét_agﬁs ﬁ’%‘?ﬁ?%‘? g%gipudf%%emté?s%ﬂaaeé with3,¢o! es)
) - 7H phtrercoldfiRdxtiapig miranwekhaé withoeatéroamidibrink ¢ deiedoeed dgS Qit andzohéennited to

tenperatu The m.xtyre LS. stir t 5 ho t ampient te ratyre and
i ITorate 180wt S g Britich on-§ St P Rbe Kenl R oneh Ao atd
ext 1 ackKieh 1 dsid AGRS nestR@pAHALNGTAGACt S are washed with vater and
brine , dried over MgpSO4 and concentrated under reduced pressure. The

Iy NMR (400 MHz , DMSO, §) : 1.55-1.62(m,2H), 1.70-1.80(m, 2H), 3.33-3.44 (m, 2H)
,4.40-448(m,2H),6.64(t,1H),8.37(d,2H), 859 (brs, 1H), 10.7 (brs, 1H)

Rf=0.3 ( AcOEt)

B) 7-(2,2-Dimethyl-propyl)-6-(2,4-dioxo-8-pyrimidin-2-yl-1,3,8-triaza-spiro[4.5]dec-3-ylmethyl)-
7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile

o ~
N ) QN

N
HI H N
\/Eg\j}—sm Y Q(i/(gt}\:u
Br HN, N N
7? K,CO, / DMF Zr \ g

To a solution of 180.0mg ( 0.728 mmoles ) of 8-pyrimidin-2-yl-1,3,8-triaza-spiro[4.5]decane-2,4-
dione in 2.0ml of DMF, 99.4mg ( 0.719mmoles ) of K;COs and 170.0mg ( 0.553 mmoles ) of 6-
bromomethyl-7-( 2,2-dimethyl-propyl )-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile are added at

ambient temperature. The mixture is stirred for 5 hours at ambient temperature and filtered. The
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residue is purified by silica gel colum chromatography to give 151.5 ng of
desired 7-(2, 2-

di et hyl - propyl ) - 6- (2, 4-di oxo-8-pyrimdin-2-yl-1,3,8-triaza-spiro

[4.5] dec- 3-yl met hyl) - 7H pyrrolo[2 3-d] pyri m di ne-2-carbonitrile in 58 %

g' 8|5d el\iyglléfé@ Qv@ﬁi%O angHglerp%(tI%&e?% A|_§0ﬁt7 The ZZm()fﬁbd gk&acts arz:1 93

(R? 2 Ivl)asheﬁ viith water did) br@eG,&(rimd&veﬂMgSD,; lecﬁﬁimﬁmmeclaum}( delH)d, ﬁeSBB(Qs Tllb{)
=0. 44( AcOEt

(2, 3 e, ] ol Snanospr R e LT SRR G o

t t- € ) ) 12, 6- di
er H%&i%?&ﬁ%@?& NJcﬁMchl‘lbynHudﬁi lN s gﬁ%zd A hyﬂdﬁ]wfm??‘ggﬂ ] dione

3 et hyWabb‘bMpwmmdme-mm@lmlquS&% 3&61 uspensi opn of 15 g ( 67 nmol es’)
of benzylim nodiacetic acid in 300 m of CH2C12, 28 m ( 201 mol es ) of
triethylamne , 21.77g ( 161 mmoles ) of 1H hydroxybenztri azole and 10.6 g

; Zi‘w bk {é%%%i”ﬁﬁ’#%{ §?§§bﬂ’§‘f§§$ﬁé§§?-”€iff%ﬁi Xy?gi?? Sl npg" 8- 349
0

R N L T e A e s

qguenched.66i(tsh 1E) (meaﬁﬂ)eﬁt%(st ddﬂ)/vl th CH2C12 The conbi ned extracts are

washed with H2O. |, brine , dried over MgJSO4 and concentrated under

reduced pressure. The residue is purified by silica gel colum
chr ongifags appycOEehuent : n-Hexane : AcCEt = 2: 1) to give 10 g of desired
4-

9-91.
4-[2-Cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidin-6-ylmethyl]-3,5-dioxo-piperazine-
1-carboxylic acid tert-butyl ester

ioiq° , N\_}—EN
ik

A) 4-Benzyl-piperazine-2,6-dione

OH

o
j/ TEA / HOBT / CE,CONH, N /Yo

o - O
kf"

1-[3-(dimethylamino) propyi ]-
3-ethylcarbodiimide 0]

CHCL,

OH
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benzyl - pi perazine-2,6-dione in 73 %yield. 1HNVR(400MHz, CDC13., 8);
3.37(s,4H), 3. 67(s,2H), 7.25-7.40(m5H),8.35( brs, 1 H R = 0.30 (

n- Hexane : AcOEt = 1:1 ) B) Piperazine-2,6-dione ::': F2 O 11LTH HN~ C12
NH O O The mixt ure of 10 g (49 nmol es) of 4-benzyl - pi perazi ne-2, 6-di one
and cat.amount of 10 %Pd / C in 200 mM of MeOH and 50 ml of CH2CI2 is
stirred for 18 hours at anbient tenperature. The reaction mxture is

filtergs, Qfsbeﬁshfpﬂ%h‘mge{' 67trﬁmol%@(j of BénzylilinodiRetiSadi@ it 800 frﬁbﬁ@H‘zﬂJQeQS hﬂ@UCed
pressure ive which is washed with AcCEt to give 5.4

oo T G0 rpeles phienmybrainonsl.f e 036 bl ! Th-hadepsnpsiasole aid 10.8 {94

CDC13 S 5 2
sy ) SERAoloagerdmich st huoeRRY fldbd ad boen ES4F A7 mbgleSURFES, |

(BOC) ZIQ(dTﬁéthylaHNm)ﬁroidyl]N-btﬁyleﬁubednﬂﬂﬁ H}dﬁtocﬁloﬁde Foadded ot OPC.dl’hea‘éadbmﬂ g (7

mol es) . of perazine-2,6-dione in 10 ma%{] d)é"an? Snd #o%m of, H20O

1. 46 rﬁnxcuri@ﬁ 'célowé tewaym & ambieg iPeR e anthHirreddar [§ §ours b martion H‘(X“ESC )2

0 in 3 \%é dmledjklﬁﬁ 251 H nﬁé&i&%@é&lﬂ&' THASY Sthe RbufBirfed eﬂ}ﬁcﬂé QAGVAREY mmt}géoe

is allo to warmto ent tenperature and stirred for 18 hours
r eact i ,doningi, dtied evelrMgﬂ@mﬂctommtraﬂhdmﬂemdhcsdemsmfﬁhﬁ wdidug ispundiotby The

o IR (ithep Sheyiipme i TS 70 0P R ATEFBBRRLH =
-1- CM%{MLmﬁeraﬁhgg%thnmtml%@zié]@r in 80 % yield. 1H NVR (400 MHz, CDC13,
8): 1.49 9H) 0 (s, 4H, 8.53 (s, 1H .

1HNMR(4OOMHz,CDC13_,8);3.37(s,4H),3.67(s,2H), 725-740(m,5H),8.35¢(
brs, 1 H)

Rf=0.30 ( n-Hexane : AcOEt=1:1)
B) Piperazine-2,6-dione

10%Pd/ G/ H2

o
HN/Y
NH
©/\ kn/NH MeOH / CHCl, H(

The mixture of 10 g ( 49 mmoles ) of 4-benzyl-piperazine-2,6-dione and cat.amount of 10 % Pd/ C

in 200 ml of MeOH and 50 ml of CH,Cl, is stirred for 18 hours at ambient temperature . The
reaction mixture is filtered off through celite, and the filtrate is concentrated under reduced pressure
to give powder, which is washed with AcOEt to give 5.47 g of desired piperazine-2,6-dione in 98 %
yield.

1HNMR(4OOMHZ,CDC13,8):3.15(m,4H),3.35(s,4H), 10.80 (brs, 1H)
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Rf = 0.68 (CH2C12 : MeOH = 10:1 ) D)

4-[ 2- Cyano-7- (2, 2-di net hyl - propyl ) - 7H pyrrol o[ 2, 3-dl pyri m di n-6-yl net hyl ] -3
, - di oxo- pi perazine-1-carboxylic acid tert-butyl ester 185 >kOl- -N />=N
~OON OBr NN N YN KzZCO /DWW O To a solution of 6 g ( 28 mmles ) of 3,5
di oxo- pi perazine -1-carboxylic acid tert.-butyl ester in 70 m of DW ,
4.64 g ( 32.3 mmoles ) of K2C03 and 6.89 g ( 22.4 mmol es) of

6- br oRfrRE0.2Y  CHCL :MEOHI=nH: hY| - pr opyl

)-7H pyrrol o[ 2, 3-d] pyrim di ne-2-carbonitrile are added at 0 C. and the
reaction mxture is allowed to warmto anbient tenperature and stirred for
1 hour. The reaction mxture is quenched with H20 and extracted with
AcCEt. The conbined extracts are washed with H20, brine, dried over MySO4
and cdhcdiDiaxepipsratine -1-cdiboryliqpacid ryi-butylgsterr esi due is purified by silica
gel colum chromatography ( eluent : n-Hexane : AcOEt = 3 : 1) to give 10.5
g of desired of 4-[2-cyan- 7 (2, 2-di net hyl - propyl ) - 7H pyrrol o :

[ 2, 3-d] pyri mdl n- 6(¥I rirgé}]r 35 el;ﬂox - pi perazi ne- 1-carboxylic acid

.cert.p ster (4Q0M¥, CDC13,S): 1.02 ( s, 9H ,
4 36 (5, Zﬁé , 4.-39—(——3—,—4-H) ;
1H) Rf i’% (n AcCEt =

hyl -

, , 6.53 (s, 1H), 8.88 (s,
@’flgr' : R- . .
7-(2,2-D pr opy 6> (2, 6-di oxo 4 ph nylsulfanyl pi perazi n-1-yl net hyl)
-7H—pyrro<Po 2,3- d] pyrimdine-2-carbonitgile cr~x NO~N \ _\'\' Br IN
NINNKzCO / DW Y O 1-6

To a solution of 0.8 g ( 7 mmoles ) of piperazine-2,6-dione in 10 ml of dioxane and 10 ml of H,O,
1.46 ml ( 10.5 mmoles ) of triethylamine and 1.99g ( 9.1 mmoles ) of ( Boc ); O in 5 ml of dioxane
are successively added at 0 °C. The reaction mixture is allowed to warm to ambient temperature and
stirred for 18 hours . The reaction mixture is diluted with AcOEt and then extracted with AcOEt.
The combined extracts are washed with brine , dried over MgSO4 and concentrated under reduceed
prssure to give 1.2 g of desired 3,5 dioxo-piperazine -1-carboxylic acid fert-butyl ester in 80 %

yield.
1y NMR (400 MHz, CDCl3, ) : 1.49 (s , 9H) , 430 (s , 4H) , 8.53 (s, 1H)

Rf = 0.68 ( CH,Cl, : MeOH = 10:1)

D) 4-[2-Cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidin-6-ylmethyl]-3,5-dioxo-

piperazine- 1-carboxylic acid zert-butyl ester
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186 To a solution of 4.65 g ( 22.8 mmol es) of 4-benzyl - pi perazi ne- 2, 6-di one
in 50 M of DVW , 3.40 g 24.6 nmmoles ) of K2CAB and 5 g ( 16.2 nmol es) of
6- br ononet hyl - 7-( 2, 2-di et hyl - propyl )-7H

pyrrol o[ 2, 3-d] pyri m di ne-2-carbonitrile are added at 0 C. and the reaction
m xture is allowed to warmgdo anbient tenperature and stirred for 3 hour.
The reaction mxture is oM th HO and extracted with AcCEt. The
conbi ned extracts are washed W H20 and /%\ dried over MSO4 and then

concentrat ed er_reduced pregsure. due |§ pu ed by silica gel
colum chyoNat#grapny (_eluent : n- He give 5.75 g
of dedr 14 (2, 2-di met hyl - propyl)-6-(2, N

6- di oxo- 4- ph\&nf;ul fanyl - pifE/8¥ n- 1- yl net hyl ) H- pyr rNoI o |2,

3-d] pyrimdinet2- carbonitrile in 82 %yield XHNVR(40 , CDC13,S):
1.02(s,9H), 3. 46(s, 4H), 3.56(s,2H),4.34(s,2H), 5.15 ( s , '2H), 6.53(s,
1H), 7. 25-7.40(m 5H), 8.88(s, 1H R = 0.48 (n-Hexane : AcCEt = 1:1 ) By
repeating the procedures descri bed above using appropriate starting

mat er i assoﬁﬂﬂm(iﬁ’@d% { 2®REndldsS of 3¢5 dieXd-p geﬁ&fﬁémllftdﬂ)oﬁifhd“ aidnea bityDedaecin 70
obtained as identified below in Table

9 9 OITAEINF 464 (r32.3 pgies )ofiKa ik 9(0.4@39!\&&22 €mmaeles ) ‘ef %bfoem}%hyl}lf 02 ( s

é fllé rr?e%hylég_%yl )gfggﬁ&o?ﬁg( %%Wéﬁ%tcafbo%t a;c g%egl at 0 O@'ﬁnd tfe 348( Z 8 (
S , 1 H)reactiS8d nixtdf S0dRed fo WafistoHbierit. tétﬁperatm'@ and s(m'edﬁr)l 121u701-‘ 2. rég(tlon
m2n. n?lxtégé % q%t?)ched with H,0 and extracted with AcOEt. The combined extracts are washed with

H,0 , brine , dried over MgSO4 and concentrated under reduced pressure. The residue is purified by

silica gel column chromatography ( eluent : n-Hexane : AcOEt=3: 1) to give 10.5 g of desired of

4-[2-cyano-7-(2,2—dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidin—6-ylmethyl]-3,5-dioxo-piperazine-

1-carboxylic acid .tert.-butyl ester in 85 % yield.

Iy NMR (400 MHz , CDCI3, 8) : 1.02 (s, 9H),4.36 (s,2H),4.39 (s, 4H),5.19 (s, 2H), 6.53
(s,1H),8.88 (s, 1H)

Rf = 0.48 ( n-Hexane : AcOEt=1:1)
9-92.

7-(2,2-Dimethyl-propyl)-6-(2,6-dioxo-4-phenylsulfanyl-piperazin-1-ylmethyl)-7H-pyrrolo[2,3-

dlpyrimidine-2-carbonitrile

>80

\\6 K,CO,/ DMF I \\é
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9-94 3.52 - 3.57 m 2H) , 3.59 (s , 4H) , 4.35 (s, 2H),5.16(s, 2H), 6. 55(s,
1H),8.87(s,1H ,0 ~ ~ 0.40 CDC13: 1.02 ( s, 9H), 2.72 (t, 3H), (AcOEt)
3.34(s, 3H), 3.53(t, 2H), 3.57(s, 9-95 4H), 4. 35(s, 2H), 5. 16(s, 2H), 6. 55 (s,
1H), 887(s 1H) ~OBOCD013 1.02 (s, 9H), 2.40 (t, 111), 9-96 %

(2|r_1|) Hz E?(Sé)hlélpﬁl %4?%@? %’iﬁ& (gl%s ) M!&%lgplg? heié)l_g dlgn%%l%d 1%1 of DMF, 3.40 g (

7- (2, 2418 iRbRY ) oPKOO®} dnd5 €2, 1662@1111@1@@)@1? pr@fdbmethlyl-7Y 2R dinehy ﬂbpw D-UHLO
[2,3-d]pyrimdine-2- carbonitrile -N ~ON O 1)TFA CH2; HN O /> =N N NN

N 2) mam@i@@z Nd]pymman@%wb@m%? areiadfedoat 06 gn t*\e reagtign Mgt aljpwed to
4-[ 2 vé%ﬁ ﬁg@ﬁlﬂ% agff é&@&i for 8 'Holly ThEr )gure is 8uenchf(:§1 with H,O

d] pyri I OXO0- pi perazi ne- a X acl tert.-butyl
ester ahd e)aﬂﬁtddi wﬂf AcOB2 e cpn&a’hediex(racﬁig are rwashedsx)nthzCDFaAd ibsinecldigetl ater 0 C.
The reaction mxture is aj]lowed to warmto,. anbji.ent teg})ﬁrat d,stirred

for 6 Mgﬁ%an Theh coingeatiaseil WO thobSed oo b ROge i e pea b sich 2T eoudhm &
neutralj é}ﬁ' (EMenb2hiFBan drsoES 28t ¢d Yighvi sﬁﬁgﬁdesifbﬁi@mlmem 1-

extracts ar hed wth brine, dried over 4 and concentrat ed under
r educqniom'ﬂ)eﬁ}Glmdloxﬁkrbph@wﬂsﬂfenyl@lpqnwn-ﬂr)énllethy s7iH -prmolged. 3-wipyimdine-2-

chr omat CH2Al 2 : AcOEt = 1:3 ) give 7.18 g of desired

7-(2, fag’gﬂ’é‘t%ﬁi?g%% r% 6- (2, 6-di oxo- pi perazi n-1-yl net hyl)-7H pyrrol o[ 2, 3-d

] pyrimdine- 2-carbonitrile in 88.5 %yield. 188
1HNMR(400MHZ,CDC13,8):1.02(s,9H),3.46(s,4H),3.56(s,2H),4.34(s,2H),
5.15(s,2H),6.53(s, 1H),7.25-7.40(m,5H), 8.88 (s, 1H)

Rf = 0.48 ( n-Hexane : AcOEt=1:1)

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 9-9 are obtained as identified below in Table 9-9.

Rx
k{f 9-9
0
Table 9-9
gxpl. RX Rf 14 NMR ( 400 MHz, 5)
0.

0.40 CDCl, - 1.02 (s, 9H), 3.45 (s, 4H),
9-93 FO\/ ( n-Hexane : AcOBt = 1:1) | 3.62 (s, 2H) , 4.34 (s, 2H), 5.15 (s,
2H), 6.53 (s, 1H),7.00-7.10 (m, 2H
),7.20-7.30 (O, 2H), 8.88 (s, 1H)
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| HNVR( 400MHz, CDC13,S):1.02(s,9H),1.57(brs, 1H), 3. 78(s, 4H), 4. 36(s, 2H), 5.19

(s,2H),6.56(s, 1H),8.86(s, 1H Rf = 0.20 (AcOEt) 9-98. 6-[4-(Butane- |

-sul fonyl) -2, 6-di oxo- pi perazin-l yl met hyl ]-7-(2, 2-di net hyl - propyl )-7H pyrro

lo [2,3- d] pyrimdine-2-carbonitrile ",0 _NqgO OHN-" fOI \ -N~~SN~OI

\ ~ -N VN'“D‘“"A'” I\I!\‘IOOTCGJGIIU f—pf \o/m 1| Y ca)Of
0X0- pi pergggl 1‘0§(s,§H\) “120’(t 3TI)

7-(2, 2-di meth?h/pml 08 (2 6-di
yl met Hyl ) - 7H pyrrol o[ 4, Q’h‘) ri m di ne- 2- cdr2o6ht 21781(an AHA . 347dfq p3H D di ng
184 ng %942 |mmol es ) of 1-but anesul f onyl q13.%% +3é7i(smadlHad 3619 & .dH)The
reactijon mixture is alllowed to warmto anlji4e3df (st 2pebd6u(rse 28K 66i(isr,ed | f or
2 hour|s. and {the m xturje i s concentrated urjddf)&8u¢edlH)essure . The
obt ai fed crude powder |is dissolved in CH2d12 , and the CH2ClI 2 | ayer is
washed with | N aqueoug HCI , brine , and|then dri.ed over MgSO4. The

CH2Cl Zayer—fs gUmnCEnt d—under Teduced |RFBERUNQ2 (O, Y e252/(er BESS
powder|, whi ch ’I/E\M{Qﬁe :\g)tﬁa ether to gi ve Errg ¢ esgr(\é 2%-( 5 o ane 1-
sul fonyl )= 2, 6- di oxo- pijp razu% 1-yl nethyl]- ?\Q nrol
o[ 2, 3- '§rirridine-2- carbonitrile in 720

CDC13.|, S): 0.B3 (t,3H),}1.02(s, 9H), 1.35- 1.Go 0182

(m 2H)|, 3. 00-B. 10(m 2H)| 4. 28(s. 4H) 4. 32(s, AH) 5 20(q 9|—n & Bars 1M
8. 87(s|, 1A) Rr;%(y.\ge (In- Hexane Q.30cOEt = 1 GDCL1ADs r FdalidAg ts HE) ,
procedugeg des£fi bed abonglenanergAcPir-oprli)at R56{ ar, RHNY 3158 €4 j 4H 3, 484 (s,

condi tf ons the follow ng conpounds of forimiig 9:35Q sanel pP3.&7 P&y, 6.53
identiffied bplowin Taple 9-10 N Rx~N N N (’\Egﬂw 8.87 (s, 1H)

\v

9-97.
7 -(2,2—Dimethyl-propy1)-6-(2,6—dioxo—piperazin—l-ylmethyl)-7H—pyrrolo[2,3-d]pyrimidine-2—

carbonitrile

—N
aged = QT
0 0

To a solution of 10.5 g ( 23.9 mmoles ) of 4-[2-cyano-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-

~ d]pyrimidin-6-ylmethy1]-3,5-dioxo-piperazine-1-carboxylic acid .tert.-butyl ester in 300 ml of
CH,CL , 52 ml ( 675 mmoles ) of TFA is added at 0 °C. The reaction mixture is allowed to warm to
ambient temperature and stirred for 6 hours. The reaction mixture is concentrated under reduced
pressure , neutralized with sat.NaHCO; and extracted with CH,Cl;. The combined extracts are
washed with brine, dried over MgSO, and concentrated under reduced pressure. The residue is
purified by silica gel column chromatography ( eluent : CH2Cl :AcOEt =1:3) give 7.18 g of
desired 7-(2,2-dimethy1—propyl)-6-(2,6—dioxo-piperazin—1-ylmethyl)—7H—pyrrolo[2,3—d]pyrimidine-
2-carbonitrile in 88.5 % yield .
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O Tab

CcDbd 3:

6. 57(

le 9-10 Expl. R Rf 1H NWMR (400 MHz, S) No. ( solvent ) O\\S// OO0.44

1.02(s, 9H), 2. 97(s, 3H), 4.27(s,4H) (AcOEt) ,4.33(s, 2H), 5. 21(s, 2H),
s,1H),8.89 9-99 (s, 1H) \ o,~ 0.56 CDC13:1.01

(s, 9H), 4.32(s, 2H), 4. 60(brs, 4H cl (AcCEt)

), 4.7
1H) o-
7(2
yl]-7
A)(4

p- qu
g of

stirr
guenc
washe
press
el uen
4-flu

5(s, 2H), 5. 14(s, 2H), 6. 35(s, 1H), 6. 85 9-100 (d, 2H), 7. 24(d, 2H), 8. 85(s,
101.

R 00 BN, B0 G o FHD. DG PRI AR RS oo

sHl o1phensé agl M) ; 8®el(isG 13y d nethyl ester Bra ol-1 NIl aNH2
9% P)NF @ »asglutlo)nof 25 g ( 225 mmoles ) of

oroanl line in 250 m of DMF, 25.56 ml of nmethyl bronpacetate and 4
E% 333_ ?d successively at anbient tenperature. After being

? s at anbient tenperature , the reaction mxture is
hed with HZO and extracted with AcOEt. The conbined extracts are

6.6

dwith HO, brine , dried over MySO4 and concentrated under reduced

ure. The residue is purified by silica gel colum chromatography

yg N- Hexane : AcOEt = 3 : 1) to give 34.3 g of desired
oro- phenyl am no)-acetic acid nethyl ester in 83.2 %yield.
6-[4-(Butane- 1-sulfonyl)-2,6-dioxo-piperazin-1-ylmethyl]-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-

d]pyrimidine-2-carbonitrile

=N \/\/0“5'1‘:;. Q.0 —
HN/\(\O/E<>: '<>—;;N \/\/S\N/\fo ] \ }—_——_N
k”/"' N in Pyridine H]/N N
o o

To a solution of 200 mg ( 0.59 mmoles ) of 7-(2,2-dimethyl-propyl)-6-(2,6-dioxo-piperazin-1-
ylmethyl)-7H-pyrrolo[2,3-d]pyrimidine-2-carbonitrile in 4 ml of pyridine , 184 mg ( 1.2 mmoles )
of 1-butanesulfonylchloride is added at 0 °C. The reaction mixture is allowed to warm to ambient
temperature and stirred for 2 hours.and the mixture is concentrated under reduced pressure . The
obtained crude powder is dissolved in CH2Cl , and the CH,Cl, layer is washed with 1N aqueous
HCl, brine , and then dried over MgSO,. The CH,Cl, layer is concentrated under reduced pressure
to give colorless powder , which is washed with ether to give 195 mg of desred 6-[4-(Butane-1-
sulfonyl)-2,6-dioxo-piperazin-1-ylmethyl]-7-(2,2-dimethyl-propyl)-7H-pyrrolo[2,3-d]pyrimidine-2-
carbonitrile in 72 % yield.

1H NMR (400 MHz , CDC13.,8 ) : 0.93 (t,3H),1.02 (s,9H), 1.35- 1.50 (m, 2H), 1.70 - 1.82
(m,2H),3.00-3.10(m,2H),428 (s,4H),4.32(s,2H),520(s,2H), 658 (s, 1H),
8.87 (s, 1H)

Rf = 0.26 ( n-Hexane : AcOEt = 1:1) |
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1HNVR(400MHz, CDC13,S):3.78(s,3H),.3.88(s,2H),4.16(brs, 1H) ,6.50-6.60(m
,2H) , 6.85-6.95(s,2H) Rf = 0.45 (n-Hexane : AcOEt = 1:1) B
[tert.-Butoxycarbonyl met hyl - (4-fl uoro- phenyl ) -am no]-acetic acid nethyl
ester .1k OHHOBr LOO \ JJO VCOB/ DW F F To a solutiopn of 15 g
of 4-fluoro-phenyl am no)-acetic acid nethyl ester in 70 Ml of DV, 15.7 m
of bronp-acetic acid .tert.-butyl ester and 15.84 g of K2CO3 are added
succegsi Mpéajmgtthapﬂobaiﬁres deserjbed abuveeusmig amjroprﬁtmgaﬁih'g myagetialoand k®ntivions that
65 C, the reaction mxture j ched. wth tra with AcCEt.
The cdAWiBa cemppuRdsof @lﬁ%@ﬁ@ tW“F@BSIdBPt:‘_&‘g beiq' 5@9504 191 and
concentrated under reduced pressure The residue is pUI’IfI ed by silica gel
colum chronmat ography ( eluent : n-Hexane : AcOEt = 2: 1) to give 20 g of

desireggytert b | met hyl - (4-f1 uoro-phenyl)-am no]-acetic acid
net hyl e§w/\g7é (400MHz, CDC13.,9):
1. 45(s, 9H)|, 3. 785( s,

6. 50- 6. 60( 0.

(s, , 4.11 (s, 1H),
4- (4- Fl uor o- henyl)-p?‘%;z/i ne-2, 6-di®nG o O TEA / HOBT / CF3CONHL ~NH O

,2H) Rf = 0.55 (n-Hexane : AcCet = 1:1) O
1) KOH N N N O 2 1-[3-(di met hyl am no) propyl J- FI/ CFv 3
et hyl carbodi i m de F CH2c To a solution of 5 g ( 16.8 mmol es) of
tert.-but oxycarbonyl nmet byl = (4-f 1l uor o- phenyl )-am no] -acetic

Table 9-10
Expl. R Rf 1H NMR ( 400 MHz, 5)
No. ( solvent )
0\\5,,0 0.44 CDCl : 1.02 (s ,9H),2.97 (s, 3H), 427 (s,4H)
<N (AcOEt) ,433(s,2H),521(s,2H), 6.57(s, 1H), 8.89
9-99 (s, 1H)
B CES CDCL; - 1.01 (s,9H),4.32(s,2H), 4.60 (brs ,4H |
c,/@r (AcOEt) ),475(s,2H),5.14(s,2H),6.35(s, 1H), 6.85
9-100 (d,2H),7.24(d,2H),885(s, 1H)
9-101.

7-(2,2-Dimethyl-propyl)-6-[4-(4-fluoro-phenyl)-2,6-dioxo-piperazin-1-ylmethyl]-7H-pyrrolo[2,3-
dlpyrimidine-2-carbonitrile

2"
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acid nethyl ester in 100 m of MeOH, 33.7 ml of 1 nole aqueous KOH i s added
at 0 C. The reaction mxture is stirred for 4 hours and acidified wwth 1
nol e aueous HO . The mxture is _extracted with CH2Cl2 several tines and

t he conbi ned extracts are washed with brine , dried over MSO4 and
concentrated under reduced pressur 0.give 4.08 g of desired crude nono
aci d i @slgl»@rwﬁmfamm "EFFE&@C‘ eﬁ‘yﬁﬁ“g’oo m of CH2C12 is treated with 31
m of TFA. After being stirred for 18 hours at anbient tenperature, the
reaction mxture is concentrated under reduced pressure to give 4.92 g of
desi ed [ carboxynet hyl - (4-fl uoro-phenyl)-am no]-acetic acid in 100 %yield
as trifluoroacetic acid salg. To a solution of 4.92g ( 14.4 moles ) of

[ car boxynet hyl - (4-f1 uoroa-rﬁpknyl)-am' no] -acetic acid@n 300 m of CH2Cl2 ,
9.63 M ( 69.2 mmles ) or~frpéthyl amine , 4. 67¢{ 34/ nmol es) of

1H hydr oxyeQz azole and 2.45 g ( 21.7 priohes "¢ | uor oacet am de are

successi \e added and them 6. 64 g ( 34 es ) of T

1-[3(din. am no)prop)iu:- 3- D%Jﬂyl car bodiN e hydrochl oride is added at 0O
|s°%1(l 0

C. TheFreacfion m xture wed to farmto anbient t enperature and
stirred for 18 hours. The reaction mxture is quenched with cold H20 and
extracted with CH2Cl2 . The conbi ned extracts are washed with H2O , brine ,

dri ed RYLEHERE 23N 22 RGRNsNE pdTusetailinedd 266 6hl f BASE 35, 56THhEof @ethglie i s
purified by silica ggl col umm chr omat ogr aph 192 eluent : n-Hexane : AcOCEt
g

= 1 : Wymoaretpte/and146.6 g@f &zC@egreraédedLSl{caeasw{yOat@ﬁ@m}en?ﬂeﬁévrazﬁﬁét Beigg (i one
|7 7 obinky for Tagbhl Wabitifl feupehinted e seallibiinfbii 8 gl e Wil iy add °0

7- (2, Z=xBhdred With-AvOmy The Soh¥inédlexttasrrase whstey withZHA dbrinen-driep @vezMgS 04 phdret h
B s e o e o e 8 it sy
£ (4 e ARG BLRL 2197 cRoduipet st tlorbony il ol )

pyr r ol m¢tRy1Psted if] $3/2 i%rywblche- 2- carbonitrile and 0.126 g (0.9 moles ) of
K2C03 are added at anbi ent

1HNMR(400 MHz , CDC13,8):3.78 (s ,3H),3.88 (s,2H),4.16 (brs, 1H), 6.50-6.60 (m
,2H),6.85-6.95(s,2H)

Rf=0.45 (n-Hexane : AcOEt=1:1)

B) [tert.-Butoxycarbonylmethyl-(4-fluoro-phenyl)-amino]-acetic acid methyl ester

o) Br\/ﬁ\o J< Oj\‘ o]
A

L, — .
| K,CO, / DMF |
F F

To a solutiopn of 15 g of 4-fluoro-phenylamino)-acetic acid methyl ester in 70 ml of DMF , 15.7 ml
of bromo-acetic acid .tert.-butyl ester and 15.84 g of K,COs are added successively at ambient
temperature. After being stirred for 18 hours at 65 % C, the reaction mixture is quenched with HO

and extracted with AcOEt. The combined extracts are washed with H>O , brine , dried over MgSO4
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tenperature and the reaction mxture is stirred for 2 hour. The reaction
m xture is qguenched wwth H20 and extracted with AcOEt. The conbi ned
extracts are washed with H2O, brine , dried over MSO4 and concentrated
under reduced pressure. The residue is purified by silica gel columm

g 2;???&8%&%%9%@%11 ﬁh«#‘cﬁ%@ﬁceg in'%%é(uarg.eﬂfe ré?t?utqu Sur?fie?’d ‘t:)y s?i?icef gelglof{x?nnlesg Mg g of

pr opy| dhrindidgraghyf ( d1dR~ RIEERAhe : AcOELL 0% Q-)Rb RREe @D dofldepire®iehty 1 - 7H pyrrol of 2
, 3-d] pyri mdine-2- carbonitrile in 59.8 %yield 1HNVR(400M+iz, CDC13, 6):

1. 02( shutesycarbaumyimethiy)-(44 flggrospheryl)-3mim]-gcetiq) acid methyl ester in 82 % yield.

6. 37(s, 1H), 6. 85-6.95(m 2H), 7. 00- 7. 10(s, 2H), 8.83(brs, 1H) 193 Rf = 0.40

(n- Hexane AcOEt = 1: Example 10 NNHz N rz+ CHC NC W HNNC

| 1) | . . NN O
150 SR ERORETERE D) e LAl s b D el afp Y TR
dii SO%.?@YkﬁbQ&ggﬁ\?ﬁ6"8‘7r—96.9¢@§92ﬁga5““935i on at 0OC. After 2 hours the

m Xture was wa th saturatéd HCO3 sol ution, dried over sodium
sulfate and evaporated to dryness yiel ding

(2-Chl or 0-9zni tro-pyrim.din-4-yl)-(2, 2-di nethyl -propyl)-amne as yellow
tri ot aRES0 35 e’ﬁ%{m&@éﬂ\}"ﬁ{sen HN N C HN N C MeOH Sal zsaure 1.95 g
of (2-Chloro-5-nitro-pyrimdin-4-yl)-(2,2-dinmethyl-propyl)-anmne and 1.69 g

of iron filings were heated under reflux in 10 m of nethanol/HO conc =
1:1. After cooling and diluting with water

2- chl of0- N4~ - ¢ l-pr -pyrimdine-4,5-diamne precipitated as
pal e y&l 4 ruforS i s i | hyl acetanid NI N HN N C 30 N N
c

X
(u\ NH
o%q _ _ﬂ_ ' o | \/ﬁ\m TEA/HOBT / CF,CONH, /©/N \/&o

/©/ 2)TFA $/©/ 1+{3-{dimethytamino) propy

¢ S-ethylcarbodiimide F

CHC,

To a solution of 5 g ( 16.8 mmoles ) of tert.-butoxycarbonylmethyl-(4-fluoro-phenyl)-amino]-acetic
acid methyl ester in 100 ml of MeOH , 33.7 ml of 1 mole aqueous KOH is added at 0 °C. The
reaction mixture is stirred for 4 hours and acidified with 1 mole aueous HCI . The mixture is
extracted with CH,Cl, several times and the combined extracts are washed with brine , dried over
MgSO; and concentrated under reduced pressure to give 4.08 g of desired crude mono acid in 85 %
yield. The crude acid in 200 ml of CH,Cl, is treated with 31ml of TFA. After being stirred for 18
hours at ambient temperature, the reaction mixture is concentrated under reduced pressure to give
4.92 g of desied [carboxymethyl-(4-fluoro-phenyl)-amino]-acetic acid in 100 % yield as
trifluoroacetic acid salt. To a solution of 4.92g ( 14.4 mmoles ) of [carboxymethyl-(4-fluoro-
phenyl)-amino]-acetic acid in 300 ml of CH,Cl , 9.63 ml ( 69.2 mmoles ) of triethylamine , 4.67g (
34.6 mmoles ) of 1H-hydroxybenztriazole and 2.45 g ( 21.7 mmoles ) of trifluoroacetamide are
successively added and then 6.64 g ( 34.6 mmoles ) of 1-[3(dimethylamino)propyl]-3-
ethylcarbodiimide hydrochloride is added at 0 OC, The reaction mixture is allowed to warm to
ambient temperature and stirred for 18 hours . The reaction mixture is quenched with cold H,O and
extracted with CH,Cly .The combined extracts are washed with H,O , brine , dried over MgSO; and

concentrated under reduced pressure. The residue is purified by silica gel column chromatography (
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Phosphoroxychlorid To a solution of 4.2 g of

2-chl oro-N4- (2, 2-di net hyl - propyl ) -pyri mdine-4,5-diamne in 40 m of DVA
was added 1.6 m of POCl3. The solution was stirred at 100 C for 2 hours,
cool ed and extract ed with et hyI acetate and saturated NaHCO3 sol ution. The

or gani has ed, o I yNness

vi of it TE g"@tz hi 93;{?&# e ‘?‘E‘ET“" 5Bk TS S A
oil. l@d},el}hgg% eldN NaCN DABCO N NNC NN\ N DI\/ISO 10% Wasser 6.1 g
of 2-chloro-9-(2, 2-di net hyl -propyl)-8-nethyl -9H purine, 1.25 g of NaCN and
0.57 g of DABCO were heated for 6 hours to 80Cin 60 mM DWVBQ H20 = 90 10.
The crlude m xture was extracted wth eth acetate and saturated

sol ut i GhN¥MRI( 40eMEtzgLPEB s E0hes e‘uﬂb b 655 95 (BoRH i 500 taf-L0 éﬁdZH ) ,
evaporat ed to &i_ll)yness After chromat ography on silicagel with ethyl acetate
/ oadlelsbrss 1 H) 9- (2, 2- di met hyl - propyl ) - 8- met hyl - 9H puri ne- 2- carbonitril e
was |soI ated as a pale brown powder. f I N N-Bronsuccinimd Br~N N N

D benzoYl peroxid CC04 RF ~-N NN N A mxture of 1.1 g

9- (2, Rtk 080 hytHexropy AYOBt mdthy| - 9H- puri ne- 2-carbonitrile, 1.7 g of N

br onosucci ni mde and 116 ng di benzoyl peroxi de was heated for 18 hours under
reflux in 5 m of CCl4. The m xture was evaporated and the resi due was
chromat ogr aphed on silicagel using hexanes / ethylacetat e yi el di ng

Vel | P Bjme s aiapil & Hel At °8¥p§%@§falﬁfcé¢)?o§aéeé%{£ Sl hgf B 8?|r ate
10-1
e olb RSP P RARAR®, L Tl € 1001 N N SN

K.CO, / DMF

\Q\,E(;f: ]
& G

To a solution of 176 mg ( 0.8 mmoles ) of 4-(4-fuoro-phenyl)-piperazine-2,6-dione

In 5 ml of DMF, 176 mg ( 0.8 mmoles ) of 6-bromomethyl-7-( 2,2-dimethyl-propyl )-7.H.-
pyrrolo[2,3-.d.]pyrimidine-2-carbonitrile and 0.126 g ( 0.9 mmoles ) of K,COj3 are added at ambient
temperature and the reaction mixture is stirred for 2 hour. The reaction mixture is quenched with
H,0 and extracted with AcOEt. The combined extracts are washed with H,O , brine , dried over
MgS0O; and concentrated under reduced pressure. The residue is purified by silica gel column
chromatography ( eluent : n-Hexane : Acetone =3 : 1) to give 169 mg g of desired 7-(2,2-dimethyl-
propyl)-6-[4-(4-fluoro-phenyl)-2,6-dioxo-piperazin—1-y1methyl]-7H—pyrrolo[2,3—d]pyrimidine—2-
carbonitrile in 59.8 % yield.

1HNMR(4OOMHZ,CDC13,8): 1.02(s,9H),4.14 (s ,4H),4.33(s,2H),520(s,2H),
6.37(s,1H),6.85-6.95(m,2H),7.00-7.10(s,2H), 883 (brs, 1 H)
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N RxX N 10-1 K Table 10-1 10-1 H 9-(2, 2-Di et hyl -propyl)-8- CDC13, 300
MHz: 1.05 (s, 9H), 2.75 nethyl-9H purine-2- (s, 3H), 4.08 (s, 2H), 9.00
(s, 1H). carbonitrile MH+: 230. 195 10-2 8-Benzyl -9-(2, 2-di net hyl - CDC13,
300 MHz: 1.08 (s, 9H), 4.13 propyl)-9Hpurine-2- (s, 2H), 4.43 (s, 2H),
7.15-7.4 (m carbonitrile 5H), 9.16 (s, | H. M 306. 10-3

9-(2,2-Di nmet hyl -propyl )-8- CDC13i 300 MHz: 1.05 (s, 9H), 2.71 o -N.|

[ 4- (3-REt baBY niHke@Kue ) AcORr =4k)) 3.21 (m 4H), 3.78 (s, 34, | ~ N

pi perazin-1-ylnethyl]-9H 4.03 (s, 2H), 4.40 (s, 2H), 6.4-6,55
purine-2-carbonitrile (m 3H), 7.16 (t, 1H), 9.08 (s, 1H. M#H: 420. 10-4
-09-(2,2-D nethyl -propyl)-8- CDC13, 300 WMHz: 1.06 (s, 9H), 1.40 ‘
[ 4- (4- et hoxy-phenyl)- (t, 3H), 2.73 (m 4H), 3.13 (m 4H), t,N
pi per é&tample Y0 net hyl 1-9H 3.97 (q, 2H), 4.04 (s, 2H), 4.41 (s,
purine-2-carbonitrile 2H), 6.84 (m 4H), 9.90 (s, 1 H. Mt 434. 10-5 . A
8-[4-(2, 4-Di nmet hoxy- CDC13, 300 MHz: 1.05 (s, 9H), 2.76 N')
phenyl) - pi perazin-1- (m 4H), 3.04 (m 4H), 3.77 (s, 3H, 'o ~ N

yl met hyld™ 9 (2,2-dimethyl - 3.84 (s, 3H), 4.05¢s, 2H), 4.41 (s,

propy! )z urlne 2- 2H)? 6.41 (m 1H), 6. 47 (w, carbonitrile 6.86
(d, 1H) MHciH 450. 10-6 O\~ . o Y (24, 2-D net hyl - propyl)- 8-
CDC13, MJIZm 1. 05 (s OH), 222—2=[4-(2- raxycet hoxy)- (bs, 1H),
2.72 (m 4H), 3.13 (m phenyl RinjgbsseDEMi n-I->Fv‘&), 3.93 (m 2H), 4.03 (m
4H)

To a solution of 5 g of 2,4-dichloro-5-nitro-pyrimidine in 150 ml of dichloromethan 3.1 g of
neopentylamine and 10.5 ml! of diisopropylethylamine were added in succession at 0°C. After 2
hours the mixture was washed with saturated NaHCOj3 solution, dried over sodium sulfate and
evaporated to dryness yielding (2-Chloro-5-nitro-pyrimidin-4-yl)-(2,2-dimethyl-propyl)-amine as

yellow cristals.

o,
O"N ~ N H2N N N
| A Eisen | o

HN® "N Cl - HN® 'N° CI

MeOH/Salzsure ﬁ)

1.95 g of (2-Chloro-5-nitro-pyrimidin-4-yl)-(2,2-dimethyl-propyl)-amine and 1.69 g of iron filings

were heated under reflux in 10 ml of methanol/HCI conc = 1:1. After cooling and diluting with

water 2-chloro-N4-(2,2-dimethyl-propyl)-pyrimidine-4,5-diamine precipitated as pale yellow

cristals.
H,N
2 fN N'N-Dimethylacetamid _«NfN
By PN
HN” "N ~CI —_— N >N ~ci

ﬁ) Phosphoroxychlorid AN

of 4.2 g of 2-chloro-N4-(2,2-dimethyl-propyl)-pyrimidine-4,5-diamine in 40 ml of DMA was added

To a solution

1.6 ml of POCls. The solution was stirred at 100 °C for 2 hours, cooled and extracted with ethyl
acetate and saturated NaHCOj3 solution. The organic phases were dried over sodium sulfate and
evaporated to dryness yielding 2-chloro-9-(2,2-dimethyl-propyl)-8-methyl-9H-purine as a brown

oil.
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N~ ylmethyl }-9H purine-2- 4.40 (s, 2H), 6.86 (m 4H), 9.08 (s,

carbonitrile 1H). M+: 450. N 10-7 0 9-(2, 2-Di net hyl -propyl)-8- CDC13, 300
MHz: 1.06 (s, 9H), 1.82 [4-(4-nmethoxy-phenyl)- (m 4H), 2.34 (m 2H), 2.50
(m 1H), N piperidin-1-ylnethyl]-9H 2.96 (m 2H), 3.78 (s, 3H), 4.02 (s,
purineZC bopitrile 2H), 4.43 (s, 2H), 6.84 (d, 2H), 712 (d 2H), (9.06

s, %E&losr\lsmm(z CDC13, 300@;}« 1.6- ~\
Di rret hyl a ‘ﬁy) 1.9 ("nadk)pABc@8 (M 2H) ;

phenyl K pi eri i n- 2.46 (m 1H), 2.75 (t
yl met hyl/N9-(2,2- (m 2H) 3.99 (s, 2H), 4.05 ;
di nmet hyf - propyl )-9H 4.44 (@MS(B{)iO%SV\%sQrd 2H) 2 (d

urine-2-carbonitrile 2;2 1H). M+ 476. 10 0~
9- (2, 2. begwétdaghlonerB (A2, methﬂa@pyyl) Somethyl9H-pugse, (125 996 Na@de ON7ng of

(3 ST, s s o Pt SR e s
yl met f'&(krhct@h*w@thre'tm agetate kihd datdfatddsNaRED; sdutith e, thd biiganie. phlses warddrisd ovet e

(s. 1H). M: By repeating th rocedur es descrjpbed ahove ysin
appr opsoﬂms@ffa&r %qdﬁgawe@fl.t%flgvnamié@hmrpmawgrqp gonsiic %WH@* Eifiad of

f a ~
e 1, G A bl ol

(d, 6H)rpwn|puwdae2carbon|trlle230(m 1H), 2.73 (s, 3H) 407(d 2H)
9.00 (s, 1H). MH: 216. 10-11 9-Isobutyl-8-[4-(3- CDCl3a 300 MHz: 0.98 (d,

6H) ,
Br N
</NfN N-Bromsuccinimid o 7 ~N
2 o -

%J N \\N Dibenzoylperoxid, CCl4, RF %J

A mixture of 1.1 g 9-(2,2-dimethyl-propyl)-8-methyl-9H-purine-2-carbonitrile, 1.7 g of N-

bromosuccinimide and 116 mg dibenzoylperoxide was heated for 18 hours under reflux in 5 ml of
CCl,. The mixture was evaporated and the residue was chromatographed on silicagel using hexanes
/ ethylacetate yielding 8-bromomethyl-9-(2,2- dlmethyl-propyl) 9H-purine-2-carbonitrile as pale

yellow wax.

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 10-1 are obtained as identified below in Table 10-1

=N
Rx\/z/g\:r‘?\:h‘

"\'7< 10-1
Table 10-1

10-1 H 9-(2,2-Dimethyl-propyl)-8-{CDCls, 300 MHz: 1.05 (s, 9H), 2.75
methyl-9H-purine-2- (s, 3H), 4.08 (s, 2H), 9.00 (s, 1H).
carbonitrile MH': 230.
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o N.I nethoxy-phenyl)- 2.44 (m 1H), 2.74 (m 4H), 3.22 L,,N
pi perazin-1-ylnmethyll-94 (m 4H), 3.79 (s, 3H), 3.95 (s, 2H),
purine-2-carbonitrile 4.28 (d 2H), 6.4-6,6 (m 3H), 7.16 (t, | H), 9,07
(s, 1H) M—I+: 406. 10-12 Zo8{4[4(2 Hydroxy CDBOD 300 MHz: 0.99 (d,
6H), 9IUI\)’)'IJI IIyIJ-}JI MET a %_ en [i 1_ ..
1-yl |} I sobutyl - (m iy% % m ,
9H- pur i ne- bonitrile (mP¥® '{"62' 2H) |H) .
MH+: 436 11013 0 8.4-(2 4 le3Ruiie, . cpciz A Ral0.
| P- N')l0Oghely™Npi per azi n- | - |2-(22- l?lmet ropy )78 | (I 4390 Miizy 4.03 -
yl methyl | - %/@wt\gl “9H  (m|[44@ methoxy-phenylsH) |(p 48R, 3.31 (IBH}H), 378 (s, 3H),
pur i nje- 2- cjr boni triN e 3. 96 ({piper2iin-1-Inx0hyIHOH2 4,03 6, 2H), (A0 (31250, 666,55 ( i,
1H), 16.85 (m 1H), ‘9.05 (s,|pirife-2vkibonitide. 10{(in 38D Bdb K YH),8.Q8snHdhy || -
CD3CO, 300f MHz: 1.00 (d, 6H), ," 2,4-dioxo-1, pMBFi4d0aza- 1.66 (m 2H),
2.05 (Bl 2H.-0Z, 3 Spi 7O 4. 5K EBD Baclh )ls- CDTL3500 MEA.06/(s, T) 1.46 |01
(s, H puf i ne- car boni trillg 2dino l?bn (t 33{)1@73%1 J,Hi) 3,13\, 41897 By
repeafing [he pr c@ es desg}p é?h af 84 &L afh 144 (s,
mat erj al s and condi ™¥ns t he F19 g Pf) 1
obt ai hed af identified bel oW’ ab e %&ﬁg E{%ﬁ) Fg(f(s ﬁslo- 3 /
t Table_10+3 197 10-15 H 1- hul Q- nhanvl nu 4534 onr m
3H), [1Pctihe® rbonitrile i}[ééZ@é)fﬁ;_qtbdxy—; 6 Wﬁ Miiz; 1 (_ 91-1‘) 578

@Nﬂ phenyl)-plperazm- - (m, 4H), 04 (m, 4H),3.77 (s, 3H),

‘\,N ylmethyl]-9-(2,2-dimethy!- |3.84 (s, 3H), 4.05 (s, 2H), 4.41 (s,
propyl)-9H-purine-2- 2H), 6.41 (m, 1H), 6.47 (d, 1H),
carbonitrile 6.86 (d, 1H), 9.07 (s, 1H). MH":
450.

10-6 |0\ o 9-(2,2-Dimethyl-propyl)-8-{CDCl;, 300 MHz: 1.05 (s, 9H), 2.22
{4-[4-(2-hydroxy-ethoxy)- |(bs, 1H), 2.72 (m, 4H), 3.13 (m,
phenyl]-piperazin-1- 4H), 3.93 (m, 2H), 4.03 (m, 4H),

N ylmethyl}-9H-purine-2-  {4.40 (s, 2H), 6.86 (m, 4H), 9.08 (s,
Q__,} carbonitrile 1H). MH": 450.
\
10-7 |.O 9-(2,2-Dimethyl-propyl)-8-|CDCls, 300 MHz: 1.06 (s, 9H), 1.82
[4-(4-methoxy-phenyl)-  |(m, 4H), 2.34 (m, 2H), 2.50 (m, 1H),
A piperidin-1-ylmethyl]-9H- |2.96 (m, 2H), 3.78 (s, 3H), 4.02 (s,
\ purine-2-carbonitrile 2H), 4.43 (s, 2H), 6.84 (d, 2H), 7.12
(d, 2H), (9.06 s,1H). MH": 419.
10-8 N 8-{4-[4-(2- CDCls, 300 MHz: 1.05 (s, 9H), 1.6-
Dimethylamino-ethoxy)- {1.9 (m, 4H), 2.28 (m, 2H), 2.35 (s,
O‘O—CN\ phenyl]-piperidin-1- 6H), 2.46 (m, 1H), 2.75 (t, 2H), 2.92
ylmethyl}-9-(2,2- (m, 2H), 3.99 (s, 2H), 4.05 (t, 2H),
dimethyl-propyl)-9H- 4.44 (s, 2H), 6.86 (d, 2H), 7.12 (d,
purine-2-carbonitrile 2H), 9.06 (s, 1H). MH": 476.
10-9 Q 9-(2,2-Dimethyl-propyl)-8-{CDCl3, 300 MHz: 1.06 (s, 9H), 1.79
/,\?_ N (3-methyl-2,4-dioxo-1,3,8- |(m, 2H), 2.16 (m, 2H), 2.52 (m, 2H),
TV/C;\ triaza-spiro[4.5]dec-8- 3.00 (m, 2H), 3.03 (s, 3H), 4.08 (m,
© ylmethyl)}-9H-purine-2-  |2H),4.36 (s, 2H), 6.08 (s, 1H), 9.10
carbonitrile (s. 1H). MH": 411,

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 10-2 are obtained as identified below in Table 10-2
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1H). MH: 236. 10-16 8-[4-(4-Ethoxy-phenyl)- CD30OD, 300 MHz: 1.36 (t, 3H),
pi perazin-1-ylnmethyl]-9- 2.79 (m 4H), 3.04 (m 4H), 3.96
phenyl - 9H puri ne-2- (q, 2H), 4.00 (s, 2H), 6.82 (d, 2H), carbonitrile 6.94
(d, 2H), 7.64 (m 5H), 9.20 (s, 1H). MH: 440. 10-17 8-[4-(2, 4- D net hoxy-
CD30D, 300 MHz: 2.74 (m 4H), NPi perazin-1- 2.95 (m 4H), 3.75 (s,
3H), 3.95 (s, ylnethyl]-9-phenyl 3}_!)7\395(m 2H), 6.45 (m 1H),

\6. ¥ NH), 7.64 (m 5H), 9.20 (s,

purine-2-carbonitrile 6.54 (s,

1H). M+: 456. 10-18 _ 8r{4-[4H( 2, oxy- CDC13, 300 MHz: 1.60 (bs, 1H),
I et hoxy)-phenyl]-piperazin-~2. 72ZN(m 4H), 3.05 (@ 3.81 (s, ON
1-yl methyl } -9-phenyl-9H 2H), 3.194 ( 2H) , :()'m 2H) ‘
purine-2-carbonitrile 6.85 (m 4H), 53 (m 2H) 7.61 (m 3H), 9.18 (s,
1H). M 456. 10-19 0 8-(3-Methyl -2, 4-di oxo- CDC13, 300 MHz: 1.64 (m
2H), "" 1,3,8-triaza-spiro[4.5]dec- 2.05 (m 2H), 2.45 (m 2H), 2.96
8-yl mehbg h9-29- phenyl -9H (m 2H), 3.01 (s, 3H), 3. 82 (m
urine-2-carbonitrile 2H) 6. 18 (hs 1H) 7 52 9.19
(s, g 10N a17Hpy r eped?-1seputys- fﬁ?‘b&b%‘dr e<69€bc$¢%aééaédu@h
appropriatle starting materi gpwingrdtcarboniitileons {50 (RolHedi7dds, 69ﬁ3§ of
formi a 10-4 are obtained ad identified bel ow (HDTO0Es, 1F)4MEIN: 246. - Rx L
N N 1de4i1 {Ta 10-4 10-20 hb-9sobyoyil-8HEXBI net hyIC]BCbCBED]MHZSO@SMHiz6H)1. 0-{1. 3
(m SH. 15 2L puri ne- dmethoR@-phenylRH) . 1. 244 (m, BH) 2.74.(82 4H)) 3.22
i LN piperazin-1-ylmethyl]-9H- |(m, 4H), 3.79 (s, 3H), 3.95 (s, 2H),
A purine-2-carbonitrile 4.28 (d, 2H), 6.4-6,6 (m, 3H), 7.16
(t, 1H), 9,07 (s, 1H). MH": 406.
10-12 "\, 8-{4-[4-(2-Hydroxy- CD;0D, 300 MHz: 0.99 (d, 6H),
Q ethoxy)-phenyl]-piperazin- |2.54 (m, 1H), (2.76 m,4H), 3.09
1-ylmethyl}-9-isobutyl-  {(m, 4H), 3.84 (m, 2H), 3.95-4.05
{N_—} 9H-purine-2-carbonitrile  |(m, 4H), 4.34 (d, 2H), 6.90 (m,
\ 4H), 9.10 (s, 1H). MH": 436
10-13 | O 8-[4-(2,4-Dimethoxy- CDCls, 300 MHz: 0.98 (d, 6H),
\QN/\. phenyl)-piperazin-1- 2.44 (m, 1H), 2.77 (m, 4H), 3.03
K/N ylmethyl]-9-isobutyl-OH- |(m, 4H), 3.77 (s, 3H), 3.83 (s, 3H),
purine-2-carbonitrile 3.96 (s, 2H), 4.30 (d, 2H), 6.41 (m,
1H), 6.47 (d, 1H), 6.85 (m, 1H),
9.05 (s, 1H). MH": 436.
10-14 °>_n 9-Isobutyl-8-(3-methyl- CDs0OD, 300 MHz: 1.00 (d, 6H),
/N\”)C 2,4-dioxo-1,3,8-triaza- 1.66 (m, 2H), 2.05 (m, 2H), 2.53
g N spiro[4.5]dec-8-ylmethyl)- [(m, 3H), 2.95 (m, 5H), 4.01 (s,
9H-purine-2-carbonitrile  [2H), 4.33 (d, 2H), 9.10 (s, 1H).
MH": 397

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 10-3 are obtained as identified below in Table 10-3

=N
N )—=n
Ax \/[/NQN

10-3

Table 10-3
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carbonitrile 1H, 2.72 (s, 3H, 4.07 (d, 2H, 9.00 (s, 1H). MH: 256 10-21
9- Cycl ohexyl net hyl - 8-{4- DVBO-d6, 300 MHz: 1.0-1.3 (m
[4-(2-hydroxy-ethoxy)- SH), 1.45-1.75 (m 5H), 2.16 (m ON

phenyl ] - p| pera2|n | - 1H) 2. 66 (m 4H) 3.00 (m 4H)

y| n’Etlél ..urpullll =367 ﬁnzg HII; 1 ' ILII|e
2r). W38 |(d, 21, Baos1 (t, [AMCH % g m %3’ 476
10- 22| 9- Oyfcl ohexyl net hyl - 8- [ E‘i Eﬁ org ( g §%111) )
(4-ethoxy-lphenyl)- 1 35 (t 1.55-1 _9Q ( m Y.

pi per[A@i16-[N Vgt hyl ] - 9H (rr$ [&E&Etlwxa;ﬁ)henyl)-m cbgm ag(}OrMH@r-ﬂ 36 (t, 3H),

puri nle- 2- clar bo¥i ﬁl e 3.87 (piperasin:1-ylngghylhd- 21979 Gn3dl), 3.04%m) 4Hp, B9 (i

puri ngpz ml € 3H), 33 A?(ia‘Dlﬁiéihoxg 07 é’lb* 3004M¥H: QCM (ﬁi")lH)G 46
5 H, 6.9

1.1-10 4 (M 6H, . (2, 4-di nedboniirihenyl ) - 1. 5:6.94&52Hbr,17.64'|§m,ﬁ{)22.2@r(s,

(a¥] Rl

(s, 1H> Mt 46QpheayReHuipei2ohexy |(qe2Hy K-08-(LH)CHSemd, 200

._?

azmlylrrethyl] 9H 2.84 (m 4H), 3|{MH.MH"44D, 3.76 (s,

C

: A
nd of fornulk I. or a% l-ﬁ?rhn—-%a @’?% 6/95'( NP
therepf R{RI4 X NI NNZC Dirie2-c il on:{g?le mOJH) P%m
5H) 9 20 (s, 1H) MH": 456.
10-18 |\ 8-{4-[4-(2-Hydroxy- CDCl, 300 MHz: 1.60 (bs, 1H),
Q ethoxy)-phenyl]-piperazin- [2.72 (m, 4H), 3.05 (m, 4H), 3.81 (s,
Q l-yl.methyl]-9—p‘he_nyl-9H- 2H), 3.94 (m, 2H), 4.03 (m, 2H),
\ purine-2-carbonitrile 6.85 (m, 4H), 7.53 (m, 2H), 7.61
(m, 3H), 9.18 (s, 1H). MH": 456.
10-19 3\\ 8-(3-Methyl-2,4-dioxo-  |CDCls, 300 MHz: 1.64 (m, 2H),
— " 1,3,8-triaza-spiro[4.5]dec- |2.05 (m, 2H), 2.45 (m, 2H), 2.96
2/'@ 8-ylmethyl)-9-phenyl-9H- [(m, 2H), 3.01 (s, 3H), 3.82 (m,
"\ purine-2-carbonitrile 2H), 6.18 (bs, 1H), 7.52 (m, 2H),
7.63 (m, 3H), 9.19 (s, 1H). MH":
417.

By repeating the procedures described above using appropriate starting materials and conditions the

following compounds of formula 10-4 are obtained as identified below in Table 10-4

=N
N =
RX\/M/Ng\:N/F "

10-4
Table 10-4
10-20 H 9-Cyclohexylmethyl-8- CDCls, 300 MHz: 1.0-1.3 (m, SH),
methyl-9H-purine-2- 1.56 (m, 2H), 1.72 (m, 3H), 1.92 (m,
carbonitrile 1H), 2.72 (s, 3H), 4.07 (d, 2H), 9.00
(s, 1H). MH": 256
10-21 [\ 9-Cyclohexylmethyl-8-{4- {DMSO-d6, 300 MHz: 1.0-1.3 (m,
Q [4-(2-hydroxy-ethoxy)-  |5H), 1.45-1.75 (m, SH), 2.16 (m,
O phenyl]-piperazin-1- 1H), 2.66 (m, 4H), 3.00 (m, 4H),
"\ ylmethyl}-9H-purine-2-  |3.67 (m, 2H), 3.88 (m, 2H), 3.98 (s,
carbonitrile 2H), 4.25 (d, 2H), 4.81 (t, 1H), 6.83
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wherein Rl is H, lower alkyl or C3 to ClO cycloalkyl, and R2 is |ower
al kyl or C3 to C10 cycloal kyl, and wherein RL and R2 are independently,
optionally substituted by hal o, hydroxy, |ower al koxy, CN, NO2. or
optionally nmono- or di-lower alkyl substituted amno; Xis =N- - Or C(Z)
whereim Z 5 H -TOU-NR3SRZ, NFO-R3, u_"'(ﬁiﬂ)u&lﬁs*l

-S(O 1 R355F R3—=CH2= NRIRA 7
N- Ele% ellrﬁgzczy ,m,h\‘ ter oey::JIk )(ch};é%h pgsg;%ﬁb}ml' { ;};O Vrg‘% g nd Q

[

. ho 5-
i ndepéndenfly are | ower oY S %IL} I

CS-Ctp)eyeI aa?/kyl uC_/:LNS Clocycl é‘?WF“'ild' ?ﬂ%{m (The %1 (m 4H)’
het er pcycl I -1 ower al kyl ,  R4|PRENG{2-capbppitrile yj - | %MK%@ 11 (m 2H)’433 (d,
aryl - | ower | aI kenyl, C3-d ocykl oal kyl, C3-C, ocyc?Hé\IG(fiﬂ (Jlll,dﬁﬂ)r9 18K HED.

het er pcycl or heterocyclylfl ower al kyl, or Mited60n R3 and R4 toget her
Wi th {1ge23n|1 Pﬁgg?r at om t o whj9eQydidteyxyhmethyle-[eCDa0D) 300 MHA1. heUg 6¥g) |y
group{ whef ei et erocycl 24dmnemesy_pha@ﬂ).lrcugg,1 wrﬁ,I@{)LZZ.mglﬂy at gd
or arpmatif nitrogén cont ai pigaghZiel 8186meT1i0H- pmt@,h F.) egc \IED), .76 (s,

nitrogen af om thereof havi nglhfgIatRnrild N9 [3HOPIPRL QdeP@H)aAQJL ng
a further [L, 2 or 3 heteroat ms sel ected froml\ 6 é56(fH1
whereiln R6|lis H or optionall substltuted(lovve ?r‘ Sgaé) iﬁ
(i ncl @di ngl both 1 ower alkyl|acyl, e.g. fornyl ,4%? pi o%y

h\ll e—g hnn—rn ) o do vl [Jlla) or o) ’)\ anrl uhnr n:u A—t hn
aryl &c ] Y H _yl VAR T ooy Tyt I ) o1 OC ) =)

N—heterocyclyl is optionally fused in a bicyclic structure, e.g. wwth a
benzene or pyridine ring, and wherein the N-heterocyclyl is optionally
linked in a Spiro 200 structure with a 3 to 8 nenbered cycl oal kyl or

het erocyclic ring wherein the heterocyclic ring has from3 to 10 ring
menbers and contains from1l to 3 heteroatons selected fromN, NR6, O, S,
S(O or S(O2 wherein R6 is as defined above), and wherein heterocyclyl
denotes a ring having from3 to 10 ring nmenbers and containing from1l to 3
het eroatons selected fromN, NR6, 0, S, S(O or S(O2 wherein R6 is as
defined above), and wherein R3 and R4 are independently, optionally
substituted by one or nore groups, e.g. 1-3
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groups, selected from hal o, hydroxy, oxo, |ower al koxy, CN or NO2, or
optional Iy substituted (optionally nono- or di-lower alkyl substituted

am no, aryl, aryl-lower alkyl, Nheterocyclyl or N-heterocyclyl-Iower

al kyl (mhereln t he opti onal substitution conprises from1l to 3 substituents
sel ected from hal o, hydroxy, |ower al koxy, CN, NO2, or optionally nono- or
di - lower alkyl substituted am no)), CApdIMBerein R5 is aryl, aryl-Ilower

al kyl, aryloxy, aroyl or N-heterocyclyl as defined above, and wherein R5 is
optionally substituted by R7 which represents from1l to 5 substitutents

sel ected A rcompbandof foyetdyer a@ﬁanh&&uﬁéal@xﬂceﬁéblepm &J’@{&ﬁé stituted
(I ower - al koxy, lower-alkyl, aryl, aryloxy, aroyl, lower-a sul phonyl
aryl sul phonyl, optionally nono- or di- Rover al kyl  substitut ed am no, or
N het er ocycl yI , or N het eg?ﬁ?/cl yl ) ower_al kyl (wherein N-heterocyclyl is
as defined above), and wh / p‘l\'N)naI l'y substjtuted by from1l to 3
substitutents selected fromh hygr ox optionally nono- or di-

| ower - al kyl substituted am no, - @3 gatbonyl, | ower-al koxy or

| ower - al kyl ami do; R13 is | ower a‘ 4<y| td Cl'b cycl oal kyl or

C3-d ocycl oal kyl -1 ower al kyl , K8 of which are i ndependently optionally
substituted by hal o, hydroxy, CN, NO2 or optionally nmono- or di- |ower

al kyl -substituted am no; and R14 is H or optionally substituted (aryl,
aryl -W, ahgreihower al kyl-W, C3 to C10 cycloalkyl, C3 to ClO

cycl oal ky or N-heterocyclyl-W (wherein N heterocyclyl

is as h V\i'{i g_ﬂ 3@& ’bﬁégﬁé}za m de, hydant oin, oxazolidinone, or

2, 6-di Oxowmbfé@ri RAOE oW B0SA b C Mo (-5 p%é%%amg% -NH(R6) -, - NH(R6) - (O -
eri

-NH(R6) O - (where R6 i"s as obve), -S(O) - -S(O)2 or -S-,
wher ei n 15 b"tﬁytaﬂiyﬂlatCthsGbsya;lbalkgldam R18 which represents from1 to 10

bst Lected f d bonyl ,
Sl phonant 46 R R8s bheirdbn SH Iy sebtyourb ki, ke, lonealkory,

(1 ower - al €NXNO ON\@mrc@laKy ImonbOy¥edi 'l@qk&yﬂﬂyll’subﬁf?&tﬁﬁ a@kdynyl, |ower al koxy
car bonyl , og wnall mono- or di-lower alkyl substitufed amino, 201 aryl,
I

aryl - | onel PT=544)" 1 ower al kenyl, aryloxy, aroyl, |ower-alkylsul phonyl,
aryl sul ph\QHéiJem N‘Het@ [o}%) ? IS@{- %
N- het erocycl yl %s as d(ref [ ng‘h Jéfbg@*e %)eﬁg’t@%}c @ﬁﬁ?éﬁék %é} Re: aryl
has aryl 3@HeR3WOH-G(GIeR R I-CHMNRBRHQ DR A - -O=09CHL RS, I\@Ffléilerocyclyl, N-heterocyclyl-
carbonyl, or —C(P)=C(Q)-R4
wherein
P and Q independently are H, lower alky] or aryl,
R3 is aryl, aryl-lower alkyl, C3-Ciocycloalkyl, Cs-Ciocycloalkyl-lower alkyl, heterocyclyl or
heterocyclyl-lower alkyl,
R4 is H, ary], aryl-lower alkyl, aryl-lower-alkenyl, C3-Cjoeycloalkyl, C3-Crocycloalkyl-lower
alkyl, heterocyclyl or heterocyclyl-lower alkyl, or
wherein R3 and R4 together with the nitrogen atom to which they are joined to form an N-
heterocyelyl group,
wherein N-heterocyclyl denotes a samrated, partially unsaturated or aromatic nitrogen
containing heterocyclic moiety attached via a nitrogen atomn thereof having from 3 to 8 ring
atoms optionally containing a further 1, 2 or 3 heteroatoms selected from N, NRS§, O, S, S(0)
or 3(0)2 wherein R6 is H or optionally substituted (lower alkyl, carboxy, acyl (including both
lower alkyl acyl, e.g. formyl, acetyl or propionyl, or aryl acyl, e.g. benzoyl), amido, aryl, S(O)
or S(0O).), and wherein the N-heterocyclyl is optionally fused in a bicyclic structure, e.g. with

a benzene or pytidine ring, and wherein the N-heterocyclyl is optionally linked in a spiro
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wherein R18 is optionally substituted by R19 which represents from1l to 4
substitutents selected fromhalo, hydroxy, CN, NO2 or oxo, or optionally
substituted (Il ower-al koxy, |ower- alkyl, |ower-alkoxy-I|ower-alkyl,

C3-d ocycl oal kyl, | ower-al koxy carbonyl, halo-lower alkyl, optionally

mono- or gﬁﬁc‘t\?ﬁé’%ﬁtlﬁé KYd 8 %%e&éd@y@ﬂaﬁg]‘ SOhet@bdclic #n¥ MheYein Heékerb&rclic ring
benzoyl ), acy (e.g. lower-al kyl" carbonyl), Ilower-al kyl sul phonyl ,
aryl sul phbasyfroms3 th-10ering membéry and eontaips fremdr o3 /hstgrpatbmaseleeted fiony NhNRE; n

N het er ocyclyk,A.S ef | ned .gbove rein 9 is optionally substituted
by from 161’ g &@Lﬂf@fﬁh‘?hﬂf@ @ﬂsgﬁb@e&ag’ﬂyﬂa%%} hydroxy, CN, NO2, oxo,
opti onal | yheRMAPhetSiocHtlyl ddiBtes alriny lhadiB Fon 8t U0 £ifig AR mbevid-cohtaitling #6m 1
| ower - al kox%b 2. A conpound accordi ng)sto claiml of formula Il or

¢

a
phar maceutd 2 heterp egtrddrara N NRO, Bs Sed(O)xareX( Qs Wherein R4 is as defiped aovedy 3
wherein R%f?‘d and R14 are as defined in claiml. 3. A conmpound according to
claim1, or a pharmaceutically acceptable salt or ester thereof, selected
from any emeredf RBhead Rdaarp irtlepéhdently] Optidnall sabstipatad Hy ane or ioregeroupsc.gi a3l
for use as a pharnaceuti cal .

.. 5. A pharmaceytical _conpQgsition conprising.a
conpound §E¥Ppelgteddram ailn RydEQxYa X dO Ve k‘?’ﬁ’gp‘le\ﬁ‘?rgﬁ 2 O OPYOTIEY ﬁB‘EF“(S‘thd
treating ﬁl)ﬂr?]f?)'h ];?}EﬁloﬁHI Edil1pderd 'c{lﬂpsﬁ’ﬁstiﬁi{é&%ﬂo?ﬁl,%&lﬂpﬂéﬁﬁ%ﬂ?%et%@j&ﬁ'

condi tion cathepsin K i's inplicated, conprising adm nisteri'ng an

ef f ect i ve oaNehat¢rocydlylalowenplsyl(whexstrothd ioptjonad sebstitution compriprs fpemildaB. 7. The

f ' t | ai f t h ti f di t
For 202 FHBTRBBGEECRN 1a B RARPD. ko amend, N R0k bl Tl el A"
condi ti onjigvier'iityd BubstiiteP aintholy, ands | npl i cated. 8. A process for the

preparation of a conpound of fornmula I or a salt or ester thereof which
conpr i ses wherein

R5 is aryl, aryl-lower alkyl, aryloxy, aroyl or N-heterocyclyl as defined above, and

wherein RS5 is optionally substituted by R7 which represents from 1 to 5 substitutents selected
from halo, hydroxy, CN, NO; or oxo, or optionally substituted (lower-alkoxy, lower-alkyl,
aryl, aryloxy, aroyl, lower-alkylsulphonyl, arylsulphonyl, optionally mono- or di-lower alkyl
substituted amino, or N-heterocyclyl, or N-heterocyclyl-lower alkyl (wherein N-heterocyclyl
is as defined above), and

wherein R7 is optionally substituted by from 1 to 3 substitutents selected from halo, hydroxy,
optionally mono- or di- lower-alkyl substituted amino, lower-alkyl carbonyl, lower-alkoxy or
lower-alkylamido;

R13is lowe_r alkyl, C3 to Cyo cycloalkyl or Cs-Cyocycloalkyl-lower alkyl, all of which are
independently optionally substituted by halo, hydroxy, CN, NO: or optionally mono- or di-
lower alkyl-substituted amino; and .

R14 is H or optionally substituted (aryl, aryl-W-, aryl-lower alkyl-W-, C; to C;o cycloalkyl],
Cs to Cyo cycloalkyl-W-, N-heterocyclyl or N-heterocyclyl-W- (wherein N-heterocyclyl is as
defined above), phthalimide, hydantoin, oxazolidinone, or 2,6-dioxo-piperazine),

wherein —W- is —O-, -C(0)-, -NH(R6)-, -NH(R6)-C(0)-, -NH(R6)-C(0)-0O-, (where R6 is as
defined above),-S(0)-, -S(0O),- or -S-,

wherein R14 is optionally substituted by R18 which represents from 1 to 10 substitutents
selected from halo, hydroxy, CN, NO,, oxo, amido, carbonyl, sulphonamido, lower-
alkyldioxymethylene, or optionally substituted (lower-alkoxy, lower-alkyl, lower-alkenyl,

lower alkynyl, lower alkoxy carbonyl, optionally mono- or di-lower alkyl substituted amino,
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1) for the preparation of conmpounds of fornula V' or a pharmaceutically
acceptable salts or esters thereof RI4 / NV N R13 wherein R13 is as
defined above and R14'is as defined above for Rl4, except that R14' is not
optionally substituted carbocyclic aryl, coupling of a halo precursor of

formula X arglf:atlaﬁl%%_r alVINryl-loweEalkbiba, 8B xy Sard§l, #fdrRad 1aiMoay R AF 1508 ol B
r h ‘an ﬁl ' roii) f p f

preferably ono, Wt 4 recursor, 0 or the prearati'on o

conmpounds Nfheteseeyglyd, Nehetgrogyclyl abivl (whareip Nrbetepacaplybissa definest abowe), er s

t hereof R ' R | 3 fined .above and
Ria i o optiaar on i oesiing Et i Fhided Sholstneiia i B Rt Thel B
cor r espondvirgeindR 180i¢ Yptiomaliyrsupstitutpd bpRIAI withich @hredémts Gokn PicPsubshitueeney
formula Xl 1e with a 5-hal o-pyrim.dine-2-carbonitrile precursor of formula

XI 11 R Hal$legfed fromplo, hydapi (N N(s or qregoneptigalypubstibnted devgsralkasyalomersr
o 5, SRR 6080 018 BNy AR s e
into a saldptionalsmeno+dratidawer OB substituted amino, aryl, aryloxy, aroyl (e.g. benzoyl), acyl
(e.g. lower-alkyl carbonyl), lower-alkylsulphonyl, arylsulphonyl or N-heterocyclyl, or N-
heterocyclyl-lower alkyl (wherein N-heterocyclyl is as defined above)),
wherein R19 is optionally substituted by from 1 to 4 substitutents selected from halo,
hydroxy, CN, NO,, oxo, optionally mono- or di-lower alkyl substituted amino, lower-alkyl, or

lower-alkoxy.
2. A compound according to claim 1 of formula IT or a pharmaceutically acceptable salt or ester

R14\—(/jf§N I

/ N /“=<N
R13

thereof

wherein R13 and R14 are as defined in claim 1.

3. A compound according to claim 1, or a pharmaceutically acceptable salt or ester thereof,

selected from any one of the Examples 2 to 10.

4. A compound according to claim 1 for use as a pharmaceutical.

5. A pharmaceutical composition comprising a compound according to claim 1 as an active
ingredient.

6. A method of treating a patient suffering from or susceptible to a disease or medical

condition in which cathepsin K is implicated, comprising administering an effective amount

of a compound according to claim 1 to the patient.

7. The use of a compound according to claim 1 for the preparation of a medicament for

202



therapeutic or prophylactic treatment of a disease or medical condition in which cathepsin K

is implicated.

8. A process for the preparation of a compound of formula I or a salt or ester thereof which

comprises
i)  for the preparation of compounds of formula V’ or a pharmaceutically acceptable salts

R, S
14 / N A%
el

/ N =N
R13

wherein R13 is as defined above and R14’is as defined above for R14, except that R14’ is not

or esters thereof

optionally substituted carbocyclic aryl, coupling of a halo precursor of formula XI
Halo, \_(/t“\/j\l\ X1
/ )
,N N Czy
R13

R13 is as defined above and Halo is preferably bromo, with an R14’ precursor, or

ii)  for the prearation of compounds of formula V” or a pharmaceutically acceptable salts or

R,," A "
14 / N \'%
=L

/ N =N
R13

esters thereof

wherein R13 is as defined above and R14”is optionally substituted (carbocylic aryl or azole),
cyclising a corresponding carbocyclic arly-1-prop-2-yne, or azole-1-prop-2-yne of formula

XII with a 5-halo-pyrimidine-2-carbonitrile precursor of formula XIII

R," Halot“\/\N
X1 + H/ N N//'\CSN XIII
\\ R13

wherein Halo is preferably Br, and R13 and R14” are as defined above, and thereafter, if desired,

converting the product obtained into a further compound of formula I, or into a salt or ester thereof.
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