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This work describes a solid-phase synthetic metbo#uilding a compound library df-alkyl-
4-alkylamino-1-aryl-H-pyrazolo[3,4€]pyrimidine-6-carboxamide derivatives, that are base
the biologically active 1-arylH-pyrazolo[3,4d]pyrimidine scaffold. In the first step of tt
synthetic sequence, condensation reactions of &tayhino-1-aryl-H-pyrazole-4earboxylate
with methyl cyanoformate resulted in the formatafresters that underwent hydrolysis to |
1-aryl-4,5-dihydro-H-pyrazolo[3,4d]pyrimidin-4-one-6earboxylic  acids. The  coupli
reaction of these carboxylic acids with primary yidknine-loaded acidensitive
methoxybenzaldehyde (AMEBA) resins was followed dayination reactions mediated

benzotriazol-1-yloxytris(dimethylam@phosphonium hexafluorophosphate (BOP). Subse
cleavage from the solid support resulted in thenfdion of the targel-alkyl-4-alkylamino-1-
aryl-1H-pyrazolo[3,4d]pyrimidine-6-carboxamide derivatives. The reaction conditions
solid-phase transformations were optimized usingolution-phase model study with 2,4-
dimethoxybenzyl-protected isobutylamine as a reddia place of the AMEBA resiteadec
isobutylamine. The progress of the solid-phaseti@a@s was monitored by on-bead ATRAR
spectroscopy. Diversification experiments were qrened by using 1-aryl-4,5-dihydrd-t
pyrazolo[3,4€]pyrimidin-4-one-6earboxylic acids and a variety of primary and sekoy

amine building blocks to build the target compolibdary.

2009 Elsevier Ltd. All rights reserved

1. Introduction

Small organic molecule screening libraries, inahgddiverse
and target-focused libraries, serve as importantcgs for hit
and lead generation in the drug discovery protéSolid-phase
organic synthesis (SPOS) provides an efficient stithroute to
small organic molecule libraries when its operatiggracedures
are set up appropriatelyThis reaction methodology involves the
attachment of a synthetic intermediate onto a spbitymeric
support via a linker, followed by repeated reactionsthe solid
phase with filtration and washing steps, and finel@avage from
the solid support to afford the desired productad@iens on the
solid phase can be driven to completion by the afsexcess
reagents and supported intermediates can be mlibffesimple
filtration and washing steps. Therefore, SPOS caautemated
and mix-and-split synthesis is also made possible.

The privileged structure concept has been a stgpgione
towards enhancing small organic molecule screenibngries?®
A privileged structure can be defined as a struttoetif that
possesses different biological activities dependiog its
substitution pattern. Despite its conceptual amibyguithis
eoneept-has prevailed since its first introductigrEvans and co-

worker$ two and a half decades ago as one of the most cammo
approaches towards scaffold selection for the prilmluof both
diversity and focused screening librarfes.

As shown in Figure 1 (together with values for someéto
physicochemical propertie$), l-aryl-1H-pyrazolo[3,4-
dlpyrimidine derivatives are biologically active anexhibit
A4/A,, antagonistié®® GPR119 agonisti& p3&x inhibitory®
anticancer/radioprotectié, CRF-1 receptor antagonistic,
glucokinase activating, GLUT1 inhibitory®® and COX-2
inhibitory® effects. These properties arise from the diffeeeinc
the substituents around the 1-arid-pyrazolo[3,4€d]pyrimidine
scaffold. Therefore, this scaffold can be regardea privileged
structure that exhibits a broad range of biologaetivities, and
one that can yield promising libraries when appeipty
modified. A few reports have been published regarding
synthesis of 1-arylHi-pyrazolo[3,4€d]pyrimidine derivatives in a
high-throughput mannérLindsley and co-workers have reported
the microwave-assisted organic synthesis (MAOS) ahiha-1-
aryl-1H-pyrazolo[3,4d]pyrimidine derivatives via 4-cyano-5-
aminopyrazole precursors, which in turn were prepdrech
ethoxymethylenemalononitrile and hydrazifesSlavish et al.
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described a sequential introduction of the anifind hydrazine 9
building blocks onto 2,4,6-trichloropyrimidine-5+b@xaldehyde
to form a 4,6-bis(anilino)-1-arylH-pyrazolo[3,4d]pyrimidine
library.®® Morrill and co-workers have reported the synthesis
4-substituted 1-arylH-pyrazolo[3,4d]pyrimidine derivatives
via condensation reactions of 4,6-dichloropyrimedb:
carboxaldehyde with hydrazines and subsequent futiysti
reactions with various nucleophiles at the 4-positfd_iao et al.
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Figure 2. Solid-phase synthetic strategy féralkyl-4-alkylamino-1-aryl-H-

lead-finding heterocyclic compound screening lilmsr i N
pyrazolo[3,4d]pyrimidine-6-carboxamide derivatives.

Therefore, in this work, the biologically active fAalH-
pyrazolo[3,4d]pyrimidine scaffold was chosen as a candidatey Regqyitsand discussion
Herein, a novel solid-phase synthetic method has begorted
for the development of arN-alkyl-4-alkylamino-1-aryl-H- The synthesis of 1-aryl-4,5-dihydrddipyrazolo[3,4-
pyrazolo[3,4d]pyrimidine-6-carboxamide library. This d]pyrimidin-4-one-6-carboxylic  acids 4) started from
procedure involves loading of 1-aryl-4,5-dihydrid-1  preparation of ethyl 5-amino-1-aryHipyrazole-4-carboxylates
pyrazolo[3,4d]pyrimidin-4-one-6-carboxylic acid templates onto (2). The latter compounds were synthesized by coradiems
aminated acid-sensitive methoxybenzaldehyde (AMEBA)reactions between ethyl 2-cyano-3-ethoxyacryldie and aryl
resins® followed by benzotriazol-1- hydrazines that were present either as a free flomA¢ = CeHs)
yloxytris(dimethylamino)phosphonium hexafluorophioafe  or HCI salt form (for Ar = 4-MeOgH,, 4-MeGH,, 4-FGH,4, and
(BOP)-mediated direct amination reactions at theditpn, and 4-NCGH,) in EtOH at 80 °C, as shown in Scheme 1. The
final cleavage reactions to obtain the target camgs, as pyrazole intermediates2 underwent cyclization with methyl
illustrated in Figure 2. This work describes thethgsis of 1- cyanoformate in the presence of 4 N HCI in 1,4-diexah 100
aryl-4,5-dihydro-H-pyrazolo[3,4d]pyrimidin-4-one-6- °C to give the ester intermediat&@sThese esters) were readily
carboxylic acids, a solution-phase model studyitmddaptation hydrolyzed on treatment with lithium hydroxide in ®/H,O at
to develop the solid-phase synthetic method, omteanitoring  room temperature to afford the desired 4,5-dihyboe-
of solid-phase reactions by ATR (attenuated totdllectance)- pyrazolo[3,4d]pyrimidin-4-one-6-carboxylic acids 4). The
FTIR spectroscopy, and the effect of varying stibstits. overall results are summarized in Table 1. The known
compound®a,™? 2b,***2¢, " 2d, " and2e*® were characterized
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Figure 1. Representative biologically active 1-anf-byrazolo[3,4-

d]pyrimidine derivatives.
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APD-668 (ref. 8c)
GPR119 agonist, phase | (2006)
MW 477.51, CLogP 2.26
HBD 0, HBA 10
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(ref. 8f)
CRF-1 receptor antagonist

MW 349.44, CLogP 4.45
HBD 1, HBA 6
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COX-2 inhibitor
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HBD 2, HBA 11
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(ref. 8d)
p38alpha inhibitor
MW 411.43, CLogP 3.93
HBD 2, HBA 9

AZD-9485 (ref. 8g)
glucokinase activator
MW 515.36, CLogP 3.37
HBD 2, HBA 11

by 'H NMR and MS. Both compoundsand4 except3a™® have
been reported in this work for the first time and eveompletely
characterized by their melting poidtd and**C NMR, IR, MS,
and HRMS.
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Scheme 1. i) (EN,) EtOH, 80°C; ii) 4N HCI in 1,4-dioxane, 106C; iii)
LiIOHH,0, MeOH/HO, rt.

Table 1. Yields of compound&a-e, 3a-e, and4a-e

Compound Ar Yield (%)
2a CeHs 90
2b 4-MeO-GH,4 78
2c 4-Me-CeHa 85
2d 4-F-CH, 65
2% 4-NC-CgH, 80
3a CeHs 78
3b 4-MeO-GH, 72
3c 4-Me-CeHa 43
3d 4-F-GHg4 71
3e 4-NC-GgH4 88
4a CeHs 90
4b 4-MeO-GH, 81

4c 4-Me-GgHy 90



4d 4-F-CeHy 81

4e 4-NC-GsHa 90

8 proton sponge rt 9h 71

9 T™MG rt 20 h 12

A solution-phase model study for optimization of ati@n
conditions was performed using the synthesized agttcoacid
4a (Scheme 2) and 2,4-dimethoxybenzyl-protected igdémnine
5" as a substitute for the AMEBA resin-loaded isobumytee in
an amide coupling reaction. The reaction was camwigdin the
presence of EDC and HOAt in DMF at room temperaturetiaad
carboxamide derivative6 was obtained in 85% vyield. No
significant side reactions were observed during
transformation. BOP-mediated direct amination reattiof 6

®Each reaction was run fér(50 mg, 0.11 mmol) in the presence of BOP (62
mg, 0.22 mmol) and a base (1.5 molar eq.) in DMm[3.

In the next step, the optimized reaction parametetermined
from the solution-phase model study were utilizedsfdid-phase
synthesis, as shown in Scheme 3. Isobutylamine tbameo
AMEBA resin @a) was prepared by reductive amination of
AMEBA resin™ with isobutylaminel6a under typical conditions.
The reaction conditions set for the solution moskeldy were

thisapplied to9a to give a template-loaded intermediate rekia

and a benzylaminated intermediate rekla. The final product

with benzylamine was optimized by varying the base an 8a was then obtained by cleavage from the rddia under the

reaction temperature as shown in Table 2. DMF wagsteeles
the reaction solvent instead of acetonitrile beeaitisassists in
resin-swelling during the solid-phase reactiBhsTypical
coupling reaction conditions such as the combinatioBOP and
DBU did not provide satisfactory results at ambienelevated

same conditions as those used for compoidndsubsequent
purification by silica gel column chromatographyweaa in a
70% five-step overall isolated yield from the Méeid resin.
The progress of the solid-phase reactions was nreditdy
ATR-FTIR spectroscopy of resin samples withdrawn myithe

temperature (entry 1-3). Using DBN as a base at roomsourse of the reactions. The IR spectra of the ifikdd and

temperature resulted in no formation of the degmediuct (entry
4) but when DIPEA was used under identical reactiomlitions,
the product yield considerably improved to 84% ien5).
Elevating the reaction temperature to 60 °C gaJg arslightly
higher product yield of 87% (entry 6). Other basashsas TEA,
proton sponge, and TMG at room temperature afforthel

AMEBA resins, compound8a, 10a, andl1la are given in Figure
3, together with those of the corresponding compe&né, and
7 obtained from the above solution-phase model sttaty
comparison. In the transformations of AMEBA resin9o and
10a to 11a, the characteristic carbonyl bands at 1671'@nd
1709 cnit, respectively, disappeared from the IR spectréhef

benzylaminated produ@tin 49, 71, and 12% vyields respectively. products. Furthermore, the IR spectra for redifia and 1l1a
From the above results, the combination of BOP/DIPE#s w were comparable to those of compoufidmd?, respectively.

selected as standard conditions for subsequentioesc After
the deprotection of compound using TFA in DCM, the final
target compoun@&a was obtained in 91% yield. Compour@]¥,

OMe

CHO

OMe OMe

and 8a have not been reported before and were therefore g~ +o /@(C“O WY /@ﬂu/\(
(ref. 15) @’\o i) @\o

characterized by their melting points{ and**C NMR, IR, MS,
and HRMS.
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Scheme 2. i) EDC, HOAt, DMF, rt, 8 h, 85% fo6; ii) BOP, DIPEA, DMF,
rt, 7 h, 84% for7; iii) 25% TFA in DCM, rt, 3 h, 91% foBa.

Table 2. Variation experiments of reaction conditions foregir
amination of intermediaté to 7*

Entry Base Reaction temp. Reaction time Yield (&6)rf
1 DBU rt 14 h 22

2 DBU 60°C 13h 40

3 DBU 100°C 14 h 46

4 DBN rt 12 h

5 DIPEA rt 7h 84

6 DIPEA 60°C 14 h 87

7 TEA rt 7h 49

Merrifield resin

(1.27 mmol/g) AMEBA resin 9

X
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a

Scheme 3. i) NaBH(OAc), DCE, 1, 21 h; ii) EDC, HOAt, DMF, rt, 19 h; iii)
BOP, DIPEA, DMF, 1t, 13 h; iv) 25% TFA in DCM, i, h.

The effect of different substituents on these ieastwas also
studied (Scheme 4). The building blocks used insdhe
experiments are shown in Figure 4. Isobutyl and Wanzno
groups were chosen as Bnd NRR® groups respectively, and
the aryl group was varied by using 1l-aryl-4,5-diloydH-
pyrazolo[3,4d]pyrimidin-4-one-6-carboxylic ~ acids 4b-e).
These transformations resulted in the formation tbe
corresponding product8b—e in 50-71% overall yields from
Merrifield resin, as summarized in Table 3. Thevany amines
shown in Figure 4 were utilized for the diversity moR" and the
NR’R® group was fixed with the cyclopropylamino group. In
these transformations,  Hipyrazolo[3,4d]pyrimidine-6-
carboxamide derivativedf—o were formed with overall isolated
yields of 31-77% after a five-step sequence. WithgRoup as
cyclopropyl, the NEBR® group was varied by using primary and
secondary amines (illustrated in Figure 4) anditied products
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Figure 3. Stacked IR spectra of resins (Merrifield resin, BBA resin,9a,
10a, andl1la) and compounds(6 and7).

8p-y were obtained in 34-71% vyields. ThB-Alkyl-4-

alkylamino-1-aryl-H-pyrazolo[3,4d]pyrimidine-6-carboxamide
derivatives8b-y have not been synthesized before and were

characterized in this work by their melting poiritd, and *°C

NMR, IR, MS, and HRMS. ATR-FTIR data were recorded for 8m
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Scheme 4. i) NaBH(OAc), DCE, rt; i) EDC, HOAt, DMF, rt; iii) BOP,

DIPEA, DMF, rt; iv) 25% TFA in DCM, rt.
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Figure 4. Building blocks used in variation experiments abstituents.

Table 3. Yields of compound8b-y

Compd  Ar R NR’R® Yield (%)
8b 4-MeO-GH4  i-Bu benzylamino 71
8c 4-Me-CeHga i-Bu benzylamino 50
8d 4-F-GH4 i-Bu benzylamino 61
8e 4-NC-GsH, i-Bu benzylamino 63
8f CeHs piperonyl cyclopropylamino 72
8g CeHs (@- cyclopropylamino 77
methoxycarbonyl)b
enzyl
gh 4-MeO-GH,  pyridin-4-ylmethyl ~ cyclopropylamino 76
8i 4-MeO-GH, 2- cyclopropylamino 51
methoxyphenethyl
8j 4-Me-GsHa 3,4- cyclopropylamino 55
dimethoxyphenethy
|
8k 4-Me-GH,  2-(thiophen-2- cyclopropylamino 31
ylethyl
8l 4-F-CHy 2-(pyrrolidin-1- cyclopropylamino 45
yl)ethyl
4-F-CaHy 2-(piperidin-1- cyclopropylamino 50
yl)ethyl
8n 4-NC-GH,  2-morpholinoethyl ~ Cyclopropylamino 48
80 4-NC-GgH, 2-(1- cyclopropylamino 53
methylpyrrolidin-2-
yl)ethyl
8p CeHs cyclopropyl piperonylamino 69
8q CeHs cyclopropyl (pyridin-4- 60
ylmethyl)amino
8r 4-MeO-GH,  cyclopropyl (1-benzylpiperidin-4- 71
yl)amino
8s 4-MeO-GH,  cyclopropyl (2-(piperidin-1- 61
yl)ethyl)amino
8t 4-Me-GeHy cyclopropyl (2- 49

morpholinoethyl)ami
no



8u 4-Me-CsHy cyclopropyl! (2- 34
(diethylamino)ethyl)(
methyl)amino

8v 4-F-CGeHy cyclopropy! morpholino 56

8w 4-F-CeH,4 cyclopropyl 4-(2- 69
furoyl)piperazin-1-yl

8x 4-NC-GsH4 cyclopropyl 4-(pyrrolidin-1- 50
yl)piperidin-1-yl

8y 4-NC-GsH4 cyclopropy! 4-(3- 49
methoxyphenyl)piper
azin-1-yl

*Five-step overall isolated yield from Merrifieldsia (loading capacity 1.27
mmol/g).

3. Conclusion

In this work, a solid-phase synthetic method foalkyl-4-
alkylamino-1-aryl-H-pyrazolo[3,4d]pyrimidine-6-carboxamide
derivatives has been developed. Coupling of 1-&/ydihydro-
1H-pyrazolo[3,4d]pyrimidin-4-one-6-carboxylic  acids  with

Compound5'? was prepared on the basis of previous literature
method and were obtained tH NMR spectroscopically pure
form. AMEBA resin was prepared using a literature roeffi
Most of solvents were purchased from Burdick & Jackand
were HPLC grade. Melting points were measured usikgtier
Toledo FP900 Thermo System. ATR-FTIR spectra wererded

on a IdentifyIR (Smiths Scientific) spectrophotomet&id NMR
spectra were recorded on a Varian VNMRS 300 or a Bruker
Avance 500 spectrophotometer at Hc NMR spectra were
recorded on a Bruker Avance 500 spectrophotometdr BVR
solvents such as CD{lhnd DMSOds were purchased from
Cambridge Isotope Laboratories, Inc. MS analyses ewer
performed on a Micromass Quattro micro mass speetiem
equipped with PDA (200-400 nm) detection using AcqUIBLC
BEH column (Gg, 1.7 um, 2.1x 50 mm) and typical gradient
was 5-95% CKCN/H,O containing 0.1% trifluoroacetic acid.
HRMS analyses were performed on a JEOL MStation JMB-70
spectrometer.

4.2. Synthetic procedures

Ethyl 5-amino-1-phenyl-1H-pyrazole-4-carboxylate (2a): A
mixture of ethyl 2-cyano-3-ethoxyacrylate (3.001gF,.7 mmol)

primary alkylamine-loaded AMEBA resins was followed by and phenyl hydrazine (1.75 mL, 17.7 mmol) in ethg@é mL)

BOP-mediated amination reactions and subsequentagea
from the solid support afforded the desired compisuri-Aryl-
4,5-dihydro-H-pyrazolo[3,4d]pyrimidin-4-one-6-carboxylic
acids were prepared from the condensation reactibeshyl 5-
amino-1-aryl-H-pyrazole-4-carboxylates with methyl
cyanoformate, followed by hydrolysis of the resutesters with
lithium hydroxide. The reaction conditions for sbphase
synthesis were optimized by a solution-phase madelysusing
2,4-dimethoxybenzyl-protected isobutylamine, whichswesed
as a surrogate for the AMEBA resin-loaded isobutyteemThe
progress of the solid-phase reactions was monitbyedn-bead
ATR-FTIR spectroscopy. Diversification experiments reve
performed by using 1l-aryl-4,5-dihydrd4ipyrazolo[3,4-
d]pyrimidin-4-one-6-carboxylic acids and a variety mrimary
and secondary amine building blocks to validateutil¢y of the
established solid-phase synthetic method for thestcoction of
the N-alkyl-4-alkylamino-1-aryl-H-pyrazolo[3,4d]pyrimidine-
6-carboxamide library. The abovementioned resultgest that
the synthetic method would be a viable route towar@sting
structurally more diverse N-alkyl-4-alkylamino-1-aryl-H-
pyrazolo[3,4d]pyrimidine-6-carboxamide derivatives in a high-
throughput fashion.

4, Experimental section
4.1. General

Triethylamine was purchased from Junsei. Lithiumrbyitle
monohydrate was purchased from Fluka. Potassiuntdeodias
purchased from Oriental Chemical Industries. Patiassi
carbonate was purchased from Duksan Pure Chemicatifigld
resin was purchased from Bead Tech. Trifluoroacatid was
purchased from Daejung Chemicals. Sodium chlorided a

was stirred at 0 °C for 1 h. Then, the mixture wasest at 80 °C

for 5 h. After cooling the reaction mixture to rodemperature,
ethanol was removeih vacuo and the residue was partitioned
between ethyl acetate and water. The organic layer dsias
over magnesium sulfate. The solvent was evaporiatagcuo

and the residue was chromatographed on a siliceoj@inn with

a mixture ofn-hexane and ethyl acetate (6:1) to give the desired
product2a (3.71 g, 90%)*H NMR (300 MHz, CDC)): 6=7.79 (s,
1H), 7.52 (m, 4H), 7.40 (m, 1H), 5.30 (br s, 2H), 4(0J=7.1

Hz, 2H), 1.36 (t)=7.1 Hz, 3H) ppm; MS (ESl)iVz. 232 M+H"].

Ethyl 5-amino-1-(4-methoxyphenyl)-1H-pyrazole-4-
carboxylate (2b): To ethyl 2-cyano-3-ethoxyacrylate (2.00 g,
11.8 mmol) and 4-methoxyphenyl hydrazine hydrodt®(2.06

g, 11.8 mmol) in ethanol (75 mL) at room tempemtwas added
triethylamine (1.65 mL, 11.8 mmol). The mixture wsiBred at
80 °C for 8 h. After cooling the reaction mixture toom
temperature, ethanol was removedvacuo and the residue was
partitioned between ethyl acetate and water. Thenardayer
was dried over magnesium sulfate. The solvent wasoeatedn
vacuo and the residue was chromatographed on a silica gel
column with a mixture of-hexane and ethyl acetate (3:1) to give
the desired produceb (2.42 g, 78%)."H NMR (300 MHz,
CDCly): 6=7.76 (s, 1H), 7.42 (d}=6.9 Hz, 2H), 7.01 (dJ=6.9
Hz, 2H), 5.19 (br s, 2H), 4.30 (4=7.1 Hz, 2H), 3.82 (s, 3H),
1.36 (t,J=7.1 Hz, 3H) ppm; MS (ES)z. 262 M+H"].

Ethyl 5-amino-1-(p-tolyl)-1H-pyrazole-4-carboxylate (2c):
The procedure for2b was applied to ethyl 2-cyano-3-
ethoxyacrylate (3.00 g, 17.7 mmol) argiolyl hydrazine
hydrochloride (2.81 g, 17.7 mmol). Silica gel colum
chromatography (a mixture efFhexane and ethyl acetate (2:1))
gave the desired produ2t (3.69 g, 85 %)'H NMR (300 MHz,

sodium carbonate anhydrous were purchased from SamchCDCl): 6=7.77 (s, 1H), 7.40 (dJ=8.0 Hz, 2H), 7.30 (dJ=8.0

Chemicals. p-Tolyl hydrazine hydrochloride, 4-fluorophenyl

hydrazine hydrochloride, (benzotriazol-1-
yloxy)tris(dimethylamino)phosphonium  hexafluoroppbate,
3H-1,2,3-triazolo[4, 5] pyridin-3-ol, 2-(2-

methoxyphenyl)ethylamine, 4-(2-aminoethyl)morpheliand 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrdchde
were purchased from Tokyo Chemical Industry. Benmyhe
and sodium triacetoxyborohydride were purchased fAmrDs
Organics. The rest of reagents used were purchasedSigma-
Aldrich. All reagents were used without further puatfion.

Hz, 2H), 5.25 (br s, 2H), 4.30 (4=7.1 Hz, 2H), 2.41 (s, 3H),
1.36 (t,J=7.1 Hz, 3H) ppm; MS (ESI)Vz 246 M+H'.

Ethyl 5-amino-1-(4-fluor ophenyl)-1H-pyrazole-4-car boxylate
(2d): The procedure foRb was applied to ethyl 2-cyano-3-
ethoxyacrylate (3.00 g, 17.7 mmol) and 4-fluorophéaydrazine
hydrochloride (2.88 g, 17.7 mmol). Silica gel colum
chromatography (a mixture efhexane and ethyl acetate (2:1))
gave the desired produ2t (2.89 g, 65%)*H NMR (300 MHz,
CDCly): 0=7.78 (s, 1H), 7.52 (m, 2H), 7.20 (m, 2H), 5.25 (br s,



6 Tetrahedron
2H), 4.30 (g,J=7.1 Hz, 2H), 1.36 (tJ=7.1 Hz, 3H) ppm; MS column chromatography (a mixture of methylene dtmrand
(ESD):m/z. 250 M+H. ethyl acetate (17:1)) gave the desired prodect(2.45 g, 71%).
: m.p. 247.5°C; "H NMR (300 MHz, DMSO¢): 6=12.86 (br s,
Ethyl 5-amino-1-(4-cyanophenyl)-1H-pyrazole-4-carboxylate 1H), 8.43 (s, 1H), 8.03 (ddi=4.9, 9.1 Hz, 2H), 7.44 (m, 2H),

(2e): The procedure forb was applied to ethyl 2-cyano-3- 3.93 (s, 3H) 13 .
: . , ppm;"C NMR (125 MHz, DMSOdg): $=161.4 (d,
ethoxyacrylate (3.00 g, 17.7 mmol) and 4-cyanophbygrazine J=230.1 Hz), 157.5, 151.3, 149.4, 146.8, 136.7, 13128.7 (d,

hydrochloride (3.01 g, 17.7 mmol). Silica gel colum —_ _ .
chromatography (a mixture oEhexane and ethyl acetate (1:1)) ‘r]]eg;[?_\)':%(sélgg%d,ll 723%1125)7, 12&;781554672 EZLnS Ill?4 éé\d'fl'lRS
gave the desired produge (3.64 g, 80%)'H NMR (300 MHz, 15161150 1147, 1110, 1178, 1007, 968, 884, B8, 686 cm
DMSO-dg): 0=8.01 (d,J=6.9 Hz, 2H), 7.80 (dJ=6.9 Hz, 2H), 1. Mé (ESi)' m/Z', 289 ’[M"'H+],' HRI</|S (iEI) rinlz C”aICd for
7.78 (s, 1H), 6.60 (br s, 2H), 423 @F7.1 Hz, 2H), 127 (t. & {1 en 288 0650 (']: found: 288.0658.

J=7.1 Hz, 3H) ppm; MS (ESI)Wz 257 M+H"].

. - M ethyl 1-(4-cyanophenyl)-4,5-dihydr o-1H-pyrazol o[ 3,4-
Methyl 1—pheny|-4,5-d|hydro-lH-pyrazolo[3,4.-d]pyr|m|d|n-4— d]pyrimidin-4-one-6-car boxylate (3€): The procedure foBa
one-6-carboxylate (3a):  To ethyl = 5-amino-1-phenyltd- oo applied to ethyl 5-amino-1-(4-cyanophenyiiyrazole-4-
pyrazole-4-carboxylaté(a, 1.60 g, 6.92 mmol) in 4N HCl in 1,4- arboxylate e, 3.50 g, 13.658 mmol). Silica gel column
dioxane (35 mL) at room temperature was ad_ded methy hromatography (a mixture of methylene chloride aattyl
cyan?formate (.77 g, 20.8 mmol). The mixture wasest at acetate (6:1)) gave the desired prod8et(3.58 g, 88%). m.p.
100 °C for 14 h and was cooled to room temperaiiter 1,4- g4 70 11" VR (300 MHz, DMSOdy): 6=13.03 (br s, 1H)
dioxane was removeih vacuo and the residue was partitioned 8 52’ (s iH) 8.34 (d1=8.8 Hz ,2H) 8 05 .(dJ:88. Hz 2H), 3 96’
between methylene chloride and water. The organierlayas (s. 3H)’ ppm’_la'c NMR ('125 l,\/lHZ ' DMSOd ): 82166 5 157 >
dried over magnesium sulfate and was evaporateedcuo. The 15’2_5, 1496’ 147.8, 1421, 137’.6, 134'16,' 122-@-.5111110-.1,,

residue was chromatographed on a silica gel colunth wi 54.0 ppm; IR (ATR, neatj= 3055, 1752, 1692, 1604, 1579,

mixture of methylene chloride and ethyl acetatd)To give the 1509 1438. 1397 1303. 997 879. 835. 774. 738. 634, 548
A T ) ’ ’ ’ ) ) ] [} I )
desired producBa (1.47 g, 78%). m.p. 235%; "H NMR (300 i MS (ESI): mz 296 M+H']; HRMS (El): mz calcd for

MHz, CDCL): 6=10.40 (br s, 1H), 8.35 (s, 1H), 8.06 {&,7.7Hz, . . .

2H), 7.55 (LJ= 7.5 Hz, 2H), 7.40 (J=7.5 Hz, 1H), 4.09 (s, 3H) CrHeNsOs: 295.0705M7]; found: 295.0706.
ppm; **C NMR (125 MHz, CDG)): =160.6, 157.1, 150.9, 144.1, 1-Phenyl-4,5-dihydro-1H-pyrazolo[3,4-d]pyrimidin-4-one-6-
138.2, 136.4, 129.3, 127.8, 122.3, 108.9, 54.5 pin(ATR, carboxylic acid (4a): To methyl 1-phenyl-4,5-dihydroH-
neat):v=3071, 2943, 1732, 1670, 1597, 1576, 1508, 1492414 pyrazolo[3,4d]pyrimidin-4-one-6-carboxylate3g, 2.30 g, 8.51
1399, 1294, 1205, 1114, 1111, 1093, 1007, 967, 889, 688 mmol) in MeOH/water (75 mL/75 mL) at room temperatuas
cm' ; MS (ESI):m/iz 271 M+H']; HRMS (El): m/z calcd for  added lithium hydroxide monohydrate (893 mg, 21r8at) and
C1aH1oN4O5: 270.0753 M']; found: 270.0753. the mixture was stirred for 3.5 h at the same teatpes. After

. completion of the reaction, the reaction mixture \adgisted to
Methyl  1-(4-methoxyphenyl)-4,5-dihydro-1H-pyrazolo[3,4- ) . . . T .
dlpyrimidin-a-one-6-carboxylate (3b): The procedure foBa pH 3-4 by adding 1N hydrochloric acid. The precigthisolid

. . was filtered and washed with water to give the degireductda
was applied to ethyl 5-amino-1-(4-methoxyphenyiyrazole- (1.96 g, 90%). m.p. 326%; *H NMR (300 MHz, DMSOg):

4-carboxylate Zb, 2.36 g, 9.03 mmol). Silica gel column 5=12.59 (br s, 1H), 8.41 (s, 1H), 8.06 (&7.6 Hz, 2H), 7.60 (t
chromatography (a mixture of methylene chloride asttyl J=7.6 Hz, 2H), 7.44 ()=7.6 Hz, 1H) ppm*C NMR (125 MHz,

acetate (7:1)) gave the desired prodBiet(1.97 g, 72%). Mp.  Hyien 43 5= 161.6, 157.7, 151.6, 148.3, 138.7, 136.6, 129.7

o, 1 . S—
184.7 C; "H NMR (300 MHz, CDCJ): 0=10.01 (br s, 1H), 8.31 157 5" 155 4 1088 ppm: IR (ATR, neaty3119, 1717, 1635,

gsﬁ)lg)é;.?s gdlj):&gmt'% E':}ggg;ﬁ;%%”g&_“g; 41'25 és' 1586, 1560, 1540, 1498, 1473, 1459, 1425, 13897,13306,
» 3.87 (s, 3H) ppm, ! 1 6= 160.6, 1585 1108 1063, 1024, 999, 963, 837, 820, 778, 682 cri:

159.1, 157.2, 1505, 144.0, 136.0, 131.3, 123.9,4,1108.5, e . )
55.6, 54.4 ppm: IR (ATR, neat)=3383, 3236, 2959, 1734,1708, '(\:"SH (I\'IE%'): 2nE:/62.0529567ME}/'|¥(|)-|u1'd'l-;FS{gA(?SQ(AI,EI). m'z caled for
121 18IN43- . Il . . .

1678, 1578, 1535, 1511, 1443, 1431, 1305, 12566,12084,

972, 830, 774, 659 c¢m MS (ESI): m'z. 301 M+H']; HRMS 1-(4-M ethoxyphenyl)-4,5-dihydro-1H-pyrazol o[ 3,4-

(EI): mz caled for G4H1,N,O,: 300.0859 M°]; found: 300.0828.  d]pyrimidin-4-one-6-car boxylic acid (4b): The procedure for
. . 4a was applied to methyl 1-(4-methoxyphenyl)-4,5-ditordH-

Methyl 1-(p-tolyl)-4,5-dihydro-1H-pyrazolo[3,4-d]pyrimidin- N A

4-one-6-carboxylate (3c): The procedure foBa was applied to pyrazolo[3,4d]pyrimidin-4-one-6-carboxylate3p, 1.91 g, 6.37

. mmol) to give the desired produhb (1.48 g, 81%). m.p. 301.3
ethyl 5-amino-14-tolyl)-1H-pyrazole-4-carboxylate2¢, 2.90 g, oc: 1H) NMGIJQ (300 MHz DMpSOeI ): 5£12 519 (or s )1H) p8 36 (s
11.8 mmol ). Silica gel column chromatography (xtome ofn- ' p & ) ' e '

hexane and ethyl acetate (2:1)) gave the desimdlpt3c (1.43 1Hr1;_71'3?:0,\(1dM’];9('112|;ZM$_::)’ ;dgg;gsi I-llé’lzgi )12’883 (isé?
g, 43%). mp. > 375C; 'H NMR (300 MHz, DMSOdg): PP ’ 6): -0, 198.9, 13/.9,

5210.02-0.93 (br s, 1H), 8.32 (s, 1H), 7.91 J&B.4 Hz, 2H), —or:1» 147.9,136.2, 1316, 124.2, 114.9, 108.49 gpm; IR

9 _ (ATR, neat)v= 3288, 3116, 3014, 2837, 1694, 1636, 1578, 1540,
7.34 (d,J=8.4 Hz, 2H), 4.08 (s, 3H), 2.42 (s, 3H) ppfiC NMR 700" 1 443" 1301 1575, 1244, 1198, 1183, 1024, 968, 819
(125 MHz, CDCJ): 5=160.6, 156.8, 150.6, 143.8, 137.9, 136.2, 220> 1443, 13011275, 1244, 1196, 1183, 1924, 958, 819,

135.6, 120.9, 122.3, 108.7, 54.5, 21.1 ppm: IR (ATRat): . /* 892, 667 cit MS (ESI):mz 287 M+H'; HRMS (El):

1=3355, 3267, 2057, 1758, 1742, 1674, 1577, 1538916428, "2 calcd for GaHiN,O4: 286.0702 M'; found: 286.0753.
1400, 1288, 1212, 1150, 1123, 1081, 1002, 968, 82Q, 774, 1-(p-Tolyl)-4,5-dihydro-1H-pyrazolo[3,4-d]pyrimidin-4-one-
677 cm'; MS (ESI):m/z: 285 M+H']; HRMS (El): m/z calcd for ~ 6-carboxylic acid (4c): The procedure fora was applied to
C1H1:N4O5: 284.0909 M']; found: 284.0904. methyl  1-p-tolyl)-4,5-dihydro-H-pyrazolo[3,4€]pyrimidin-4-

. one-6-carboxylate3¢, 1.39 g, 4.89 mmol) to give the desired
M ethyl 1-(4-fluor ophenyl)-4,5-dihydr o-1H-pyr azol o[ 3,4 o L1
d]pyrimidin-4-one-6-car boxylate (3d): The procedure foBa productdc (1.19 g, 90%). m.p. 30L.L; H NMR (300 MHz,

. ) DMSO-dg): 6=12.56 (br s, 1H), 8.39 (s, 1H), 7.90 (& 8.3 Hz,
was applied to ethyl 5-amino-1-(4-fluorophenyb-pyrazole-4- 2H), 7.33) (dJ= 8.3 (Hz, 2H), )2.39 (sf 3H) Lpr?ﬁc lil#MR (125

carboxylate carboxylate2d, 3.00 g, 12.1 mmol). Silica gel MHz, DMSO-dy): 5=161.4, 157.5, 151.2, 147.7, 137.4, 136.2,



135.8, 130.0, 122.3, 108.4, 20.9 ppm; IR (ATR, neat3230,
3111, 2913, 1718, 1537, 1510,1457, 1401, 1300, ,12831,
1196, 1185, 1084, 1027, 997, 965, 946, 879, 823, 820, 776,
671 cm; MS (ESI):m/z 271 M+H']; HRMS (EI): mVz calcd for
CysH1N,O,: 270.0753 M7]; found: 270.0754.

1-(4-Fluor ophenyl)-4,5-dihydr o-1H-pyrazol o[ 3,4-
d]pyrimidin-4-one-6-carboxylic acid (4d): The procedure for
4a was applied to methyl 1-(4-fluorophenyl)-4,5-dihydid-
pyrazolo[3,4d]pyrimidin-4-one-6-carboxylate3¢l, 2.91 g, 1.10
mmol) to give the desired produdd (2.24 g, 81%). m.p. 111.2
°C; 'H NMR (300 MHz, DMSOd): 6=12.05 (br s, 1H), 8.37 (s,
1H), 8.11 (ddJ=4.9, 9.1 Hz, 2H), 7.44 (m, 2H) ppriC NMR
(125 MHz, DMSO#¢): 6=165.9 (d,J= 242.9 Hz), 166.2, 162.2,
156.9, 155.4, 141.3 (d= 9.3 Hz), 139.8, 129.2, 121.3 (@
22.8 Hz), 113.0 ppm; IR (ATR, neat)x3152, 3120, 3061, 1700,
1618, 1575, 1506, 1443, 1399, 1381, 1362, 13118,12222,
1199, 1160, 1117, 1080, 1013, 997, 964, 876, 835, B76, 728,
692, 673 crif; MS (ESI): Mz 275 M+H']; HRMS (El): m/z
calcd for G,H,FN,O5: 274.0502 [1*]; found: 274.0502.

1-(4-Cyanophenyl)-4,5-dihydr o-1H-pyrazol o[ 3,4-d] pyrimidin-
4-one-6-carboxylic acid (4€): The procedure foda was applied
to  methyl 1-(4-cyanophenyl)-4,5-dihydradipyrazolo[3,4-
d]pyrimidin-4-one-6-carboxylate3g, 3.10 g, 10.4 mmol) to give
the desired producte (2.65 g, 90%). m.p. >376; '"H NMR
(300 MHz, DMSO#): 6=12.62 (br s, 1H), 8.49 (s, 1H), 8.40 (d,
J= 8.8 Hz, 2H), 8.08 (dJ= 8.8 Hz, 2H) ppm*C NMR (125

pyrazolo[3,4d]pyrimidin-4-one-6-carboxamides( 30 mg, 0.065
mmol), in DMF (3 mL) at room temperature were added
(benzotriazol-1-yloxy)tris(dimethylamino)phosphomiu
hexafluorophosphate (38 mg, 0.085 mmol) ardN-
diisopropylethylamine(43 mg, 0.98 mmol). The miduwas
stirred for 15 min at room temperature and benziylanil4 mg,
0.13 mmol) was added to the mixture. The resultimgure was
stired for 7 h at the same temperature. The méxtuas
partitioned between methylene chloride and distilleater. The
organic layer was evaporatdd vacuo and the residue was
chromatographed on a silica gel column with a mextof n-
hexane and ethyl acetate (1:1) to give the degireduct?7 (30
mg, 84%). m.p. 235.8C; '"H NMR (300 MHz, CDCJ): §=8.23
and 8.10 (2dJ= 8.3 Hz, 0.6H and 1.4H), 8.03 (m, 1H), 7.47-7.35
(m, 2H), 7.32- 7.27 (m, 3H), 7.26-7.23 (m, 3H), 6.8686 and
6.33 (m,3H), 4.75 (m, 2H), 4.35 (m, 2H), 3.82, 3.8(,23and
3.66 (4s, 6H), 3.28 and 2.91 (2Z& 7.6 Hz, 1.3H and 0.7H), 2.16
and 1.91 (2m, 0.7H and 0.3H), 1.0 and 0.72 (®d6.6 Hz, 4H
and 2H) ppm;”®*C NMR (125 MHz, CDCJ): $=168.9, 161.1,
160.2, 160.1, 158.6, 158.1, 138.8,137.6, 129.7,.912828.8,
128.7, 127.8, 127.7, 127.3, 126.2, 121.3, 117.2.310104.1,
98.3,55.3,51.0, 46.3, 42.2, 41.9, 29.7, 26.71 ppm; IR (ATR,
neat):v=3265, 2956, 2925, 2870, 1683, 1625, 1610, 1598515
1560, 1502, 1451, 1419, 1345, 1308, 1288, 1285412055,
1031, 958, 917, 838, 801, 755, 509, 682'tMS (ESI):m/z: 551
[M+H"]; HRMS (El): mVz calcd for GH3NgOs: 550.2692 M7;
found: 550.2686.

MHz, DMSOd,): $=161.4, 157.3, 152.5, 149.0, 142.0, 137.8,4.Benzylamino-N-isobutyl-1-phenyl-1H-pyrazolo[3.4-

134.1, 121.7, 121.4, 118.8, 109.5 ppm; IR (ATR thea 3102,
3009, 2226, 1707, 1606, 1574, 1537, 1502, 14297,13958,
1210, 1186, 1077, 1021, 990, 955, 927, 845, 834, 814, 710,
679 cm’:; MS (ESI):mz 282 M+H']; HRMS (EI): m/z calcd for
C,3H/NsO5: 281.0549 M™]; found: 281.0550.

N-(2,4-Dimethoxybenzyl)-N-isobutyl-1-phenyl-4,5-dihydr o-
1H-pyrazolo[3,4-d]pyrimidin-4-one-6-carboxamide (6): To 1-
phenyl-4,5-dihydro-H-pyrazolo[3,4d]pyrimidin-4-one-6-
carboxylic acid 4a, 650 mg, 0.254 mmol),8-1,2,3-triazolo[4,5-
blpyridin-3-ol (38 mg, 028 mmol) and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochte (79
mg, 0.51 mmol) in DMF (2 mL) at room temperature \added
N-(2,4-dimethoxybenzyl)-2-methylpropan-1-amine (59,r.25
mmol) in DMF (0.5 mL). The resulting mixture was =it for 8
h at the same temperature. The mixture was pariidretween
ethyl acetate and distilled water. The organic layes dried
over magnesium sulfate and was evaporatedvacuo. The
residue was chromatographed on a silica gel colunth wi

mixture of n-hexane and ethyl acetate (1:1) to give the desire

product6 (100 mg, 85%). m.p. 119.€; '‘H NMR (300 MHz,
CDCL): §=10.37 and 10.14 (2 br s, 0.3 H and 0.7 H), 8.30¢3, 1
7.89-7.84 (m, 2H), 7.50 (m, 1H), 7.41-7.33 (m, 2HR27and

d]pyrimidine-6-carboxamide (8a): To 4-benzylamindN-(2,4-
dimethoxybenzylN-isobutyl-1-phenyl-H-pyrazolo[3,4-
d]pyrimidine-6-carboxamid€50 mg, 0.091 mmol) in methylene
chloride (3 mL) at room temperature was added TFAI) and
the reaction mixture was stirred for 3 h. The migtuvas
evaporatedin vacuo, was treated with an excess amount of
triethylamine in methylene chloride, and was adsibrioa a
suitable amount of silica gel. The adsorbate
chromatographed on a silica gel column with a mixtof n-
hexane and ethyl acetate (1:2) to give the degireduct8a (33
mg, 91%). m.p. 158.4C; '"H NMR (300 MHz, CDCJ): 6=8.15
(m, 2H), 8.04 (m, 1H), 7.50 (m, 2H), 7.39-7.31 (m, 66134 (br,
1H), 4.91 (dJ=5.7 Hz, 2H), 3.32 (tJ=6.6 Hz, 2H), 1.96-1.87 (m,
1H), 0.98 (d,J=6.7 Hz, 6H) ppm**C NMR (125 MHz, DMSO-
dg)): 6=163.5, 157.0, 156.7, 153.9, 139.5, 139.2, 13423.6]
128.9, 128.3, 127.6, 126.9, 121.4, 102.3, 46.91,428.6, 20.5
ppm; IR (ATR, neat)v=3499, 3363, 3265, 3205, 3111, 3050,
2954, 2923, 2866, 1659, 1619, 1595, 1561, 15286,14852,

was

4414, 1381, 1350, 1312, 1293, 1263, 1218, 11839,113009,

1098, 960, 912, 897, 878, 755, 731, 698'tMS (ESI):m/z: 401
[M+H"]; HRMS (EI): m/z calcd for GgH,4NgO: 400.2012 W'7;
found: 400.2007.

7.01 (Zd,J: 8.1 Hz, 0.3 H and 0.7 H), 6.47-6.41 (m, 2H), 5.17Resm 9a (Rl - isobutyl): To AMEBA resin (200 mg,

and 4.74 (2s, 1.4 H and 0.6 H), 3.93 and 3.28 J2¢,.3 Hz, 0.7
H and 1.3 H), 3.82, 3.78 and 3.68 (3s, 6H), 2.14 aAd 2m,
0.7 H and 0.3 H), 0.96 and 0.80 (2&; 6.5 Hz, 4H and 2H)
ppm 2%C NMR (125 MHz, CDGCJ): 6=161.6, 160.8, 158.6, 157.2,
150.8, 149.2, 138.2, 136.4, 130.7, 129.2, 127.§,.212122.9,
122.0, 116.5, 108.1, 104.2, 98.7, 55.4, 54.8, 586, 45.8, 27.7,

theoretically 0.221 mmol) in 1,2-dichloroethanenk) at room
temperature were added isobutylamine (49 mg, 0.6®lnamd
sodium triacetoxyborohydride (141 mg, 0.663 mmodlhe
resulting mixture was shaked for 21 h at the sammpéeature.
The resin was filtered and washed with MC (3x10 mL), ®BM
(3%10 mL), MeOH (3%10 mL), kO (3x10 mL), MeOH (3x10

1573, 1499, 1459, 1437, 1396, 1289, 1252, 1201411518,
1031, 958, 916, 834, 796, 789, 687 tMS (ESI): Mz 462
[M+H"]; HRMS (EI): m/z caled for GgH,:NsO,: 461.2063 M7];
found: 461.2063.

4-Benzylamino-N-(2,4-dimethoxybenzyl)-N-isobutyl-1-
phenyl-1H-pyrazol o[ 3,4-d]pyrimidine-6-carboxamide (7): To
N-(2,4-dimethoxybenzyIN-isobutyl-1-phenyl-4,5-dihydroH-

vacuum oven gave the desired reSm (161 mg). IR (ATR,
neat):v=3024, 2919, 1603, 1492, 1451, 1419, 1373, 1269511
1158, 1029, 822, 756, 697 ¢m

Resin 10a (Ar = C¢Hs, R' = isobutyl): To resin9a (130 mg,
theoretically 0.135 mmol) in DMF (1 mL) at room tpemature
were added 1-phenyl-4,5-dihydrétdpyrazolo[3,4d]pyrimidin-
4-one-6-carboxylic acid 44, 69 mg, 0.27 mmol), 13-1,2,3-
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triazolo[4,5b]pyridin-3-ol (37 mg, 0.27 mmol) and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochtbe (46
mg, 0.30 mmol) in DMF (3 mL The resulting mixture was
shaked for 19 h at the same temperature. The veminfiltered
and washed with DMF (3x10 mL), MC (3x10 mL) DMF (3x10
mL) and MC (3x10 mL). Drying the resin in a vacuoken gave
the desired residOa (161 mg). IR (ATR, neat)y=3025, 2920,
1707, 1685, 1636, 1585, 1559, 1540, 1506, 14920,14820,
1287, 1263, 1196, 1159, 1111, 1028, 972, 907, 853, 735,
637 cni'.

Resin 10b (Ar = 4-MeO-GH,, R' = isobutyl): The procedure for
10a was applied to resifia (170 mg, theoretically 0.177 mmol)
using 1-(4-methoxyphenyl)-4,5-dihydrd4ipyrazolo[3,4-
d]pyrimidin-4-one-6-carboxylic acid4b, 478 mg, 1.58 mmol) to
give the desired resifiOb (182 mg). IR (ATR, neat)y=3024,
2921, 1707, 1653, 1636, 1604, 1559, 1541, 15081,14949,
1419, 1288, 1248, 1195, 1158, 1113, 1082, 1029, 83@, 756,
696 cni-.

Resin 10c (Ar = 4-Me-GH,, R' = isobutyl): The procedure for
10a was applied to resifia (170 mg, theoretically 0.177 mmol)
using 1-p-tolyl)-4,5-dihydro-H-pyrazolo[3,4€d]pyrimidin-4-
one-6-carboxylic acid4g, 96 mg, 0.35 mmol) to give the desired
resin10c (178 mg). IR (ATR, neat)y=2919, 1700, 1641, 1584,
15410, 1507, 1491, 1449, 1287, 1195, 1154, 1107, 838, 696
cm,

Resin 10d (Ar = 4-F-GH,, R' = isobutyl): The procedure fd0a
was applied to resifia (170 mg, theoretically 0.177 mmol) using
1—(4-fluorophenyl)-4,5-dihydro#-pyrazolo[3,4d]pyrimidin-4-
one-6-carboxylic aciddd, 97 mg, 0.35 mmol) to give the desired
resin10d (183 mg). IR (ATR, neat}=3022, 2920, 1709, 1646,
1606, 1583, 1507, 1491, 1449, 1286, 1195, 11583,11028,
838, 757, 696 cih

Resin 10e (Ar = 4-NC-GH,, R' = isobutyl): The procedure for
10a was applied to resifia (170 mg, theoretically 0.177 mmol)
using 1-(4-cyanophenyl)-4,5-dihydrddipyrazolo[3,4-
d]pyrimidin-4-one-6-carboxylic acid4g, 100 mg, 0.35 mmol) to
give the desired resiiOe (192 mg). IR (ATR, neat)y=3022,
2919, 1701, 1649, 1584, 1507, 1491, 1450, 12876,11958,
1113, 1028, 817, 753, 696 ¢m

Resin 11a (Ar = CiHs, R* = isobutyl, NRR® = benzylamino): A
mixture of resin 10a (150 mg, theoretically 0.125 mmol),
(benzotriazol-1-yloxy)tris(dimethylamino)phosphomiu
hexafluorophosphate (111 mg, 0.250 mmol) amgN-
diisopropylethylamine (138 mg, 0.313 mmol) in DMF it8.)
was shaked at room temperature, followed by the iaddibf
benzylamine (48 mg, 0.45 mmol) after 1 h. The tasyimixture
was shaked for 13 h at the same temperature. The wnes
filtered and washed with DMF 5mL), MC (3x 5mL) DMF
(3x5mL) and MC (3 10mL). Drying the resin in a vacuum
oven to give the desired resiia (132 mg). IR (ATR, neat):
v=3109, 2922, 1647, 1582, 1560, 1502, 1491, 14509124341,
l1286, 1195, 1157, 1112, 1028, 1017, 955, 818, B84, 696 cm

Resin 11b (Ar = 4-MeO-GH, R' = isobutyl, NRR®
benzylamino): The procedure fdda was applied to resiaOb
(160 mg, theoretically 0.130 mmol) using benzylaen{#2 mg,
0.37 mmol) to give the desired residb (163 mg). IR (ATR,
neat):v=3024, 2921, 1653, 1608, 1565, 1508, 1492, 1450113
12817, 1196, 1155, 1110, 1082, 1028, 1017, 956, 838, 686

cm-.

Resin 1lc (Ar 4-Me-GH,, R* = isobutyl, NRR®
benzylamino): The procedure fddla was applied to residOc
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(155 mg, theoretically 0.128 mmol) using benzylaen{dl mg,
0.38 mmol) to give the desired residc (161 mg). IR (ATR,
neat):v=3023, 2921, 1602, 1586, 1560, 1507, 1492, 1450013
1285, 1195, 1157, 1115, 1028, 956, 817, 755, 696 cm

Resin 11d (Ar 4-F-GH,, R isobutyl, NRR®
benzylamino) The procedure follla was applied to residOd
(155 mg, theoretically 0.127 mmol) using benzylaen{#1l mg,
0.38 mmol) to give the desired residd (122 mg). IR (ATR,
neat):v=3023, 2919, 1644, 1601, 1567, 1508, 1492, 1458612
1195, 1155, 1110, 956, 834, 755, 696'cm

Resin 1le (Ar 4-NC-GH,, R isobutyl, NRR®
benzylamino): The procedure fdda was applied to residOe
(100 mg, theoretically 0.0659 mmol) using benzylan{42 mg,
0.39 mmol) to give the desired reside (102 mg). IR (ATR,
neat):v=3027, 2927, 1591, 1578, 1507, 1493, 1452, 1380912
1198, 1159, 1119, 1068, 1025, 951,841, 821, 752 c&¥.

4-(Benzylamino)-N-isobutyl-1-phenyl-1H-pyrazolo[ 3,4-
d]pyrimidine-6-carboxamide (8a): To resin 1la (132 mg,
theoretically 0.103 mmol) in methylene chloridenfR) at room
temperature was addd@drA (1 mL) and the reaction mixture was
shaked for 3 h. The mixture was filtered and washeth wi
methylene chloride. The filtrate was evaporairdsacuo, was
treated with an excess amount of triethylamine irthylene
chloride, and was adsorbed on a suitable amountlich gel.
The adsorbate was chromatographed on a silica g§ehoowith

a mixture ofn-hexane and ethyl acetate (1:2) to give the desired
product8a (29 mg, 70%).

4-Benzylamino-N-isobutyl-1-(4-methoxyphenyl)-1H-
pyrazolo[3,4-d]pyrimidine-6-car boxamide (8b): The procedure
for 8a was applied to resiilb (120 mg, theoretically 0.091
mmol). Silica gel column chromatography (a mixtuoé
methylene chloride and ethyl acetate (5:1)) gawe desired
product8b (28 mg, 71%). m.p. 149.X; 'H NMR (300 MHz,
CDCly): 6=8.15 (br s, 1H), 8.04 (8=5.9 Hz, 2H), 7.97 (dJ=8.7
Hz, 2H), 7.33 (m, 4H), 6.96 (d=8.1 Hz, 2H), 6.76 (br s,1H),
4.86 (d,J=5.5 Hz, 2H), 3.83 (s, 3H), 3.30 (6.4 Hz, 2H), 1.90
(m, 1H), 0.97 (d,J=6.8 Hz, 6H) ppm;"*C NMR (125 MHz,
CDCly): 0=163.7, 158.0, 156.5, 155.2, 153.2, 138.5, 13382,1,
128.6, 127.5, 123.7, 114.0, 102.3, 55.4, 47.0,,43906, 28.5,
20.3 ppm; IR (ATR, neat)y=3352, 3263, 2955, 2919, 2867,
1659, 1608, 1555, 1442, 1385, 1341,1299, 1251, 12175,
1138, 1087, 961, 908, 835, 812, 777, 718, 689;duS (ESI):
m'z 431 M+H']; HRMS (EI): mVz calcd for G H,gNgO.:
430.2117 M']; found: 430.2119.

4-Benzylamino-N-isobutyl-1-(p-tolyl)-1H-pyrazol o[ 3,4-
d]pyrimidine-6-carboxamide (8c): The procedure foBa was
applied to resirilc (95 mg, theoretically 0.073 mmol). Silica gel
column chromatography (a mixture of methylene ddrand
ethyl acetate (5:1)) gave the desired prodec({15 mg, 50%).
m.p. 175.6°C; 'H NMR (300 MHz, CDC)): 6=8.27 (br s, 1H),
8.07 (m, 2H), 7.97 (d}=8.1 Hz, 3H), 7.34 (m, 2H), 7.14 (m, 3H),
6.42 (br s, 1H), 4.85 (d=5.5 Hz, 2H), 3.31 (qJ=6.5 Hz, 2H),
2.38 (s, 3H), 1.90 (m, 1H), 1.00 (d=6.8 Hz, 6H) ppm:°C
NMR (125 MHz, CDC)): 0=163.6, 157.6, 155.3, 154.8, 153.4,
136.6, 134.3, 133.2, 129.9, 128.5, 127.5, 121.8,21&47.1, 45.0,
30.9, 28.9, 21.0, 20.2 ppm; IR (ATR, neat}3379, 3251, 3024,
2956, 2867, 166, 1603, 1554, 1513, 1463, 1428, 13840,
1248, 1210, 1155, 1139, 1120, 1085, 1019 958, 93a, 849,
815, 778, 737, 723, 695 &mMS (ESI): mz. 415 M+HT;
HRMS (El): m/z calcd for G4H,gNeO: 414.2168 M']; found:
414.2168.

4-Benzylamino-N-isobutyl-1-(4-fluor ophenyl)-1H-
pyrazolo[3,4-d]pyrimidine-6-car boxamide (8d): The procedure



for 8a was applied to residild (90 mg, theoretically 0.069
mmol). Silica gel column chromatography (a mixtucé
methylene chloride and ethyl acetate (3:1)) gawe desired
product8d (18 mg, 61%). m.p. 160.%; 'H NMR (300 MHz,
CDCly): 6=8.34 (br s, 1H), 8.11 (m, 5H), 7.35 Jt 6.9 Hz, 1H),
7.15 (m, 4H), 6.47 (br s, 1H), 4.85 @ 5.1 Hz, 2H), 3.33 (=
6.6 Hz, 2H), 1.95 (m, 1H), 1.00 (& 6.7Hz, 6H) ppm**C NMR
(125 MHz, CDCJ): §=163.4, 161.1 (dJ= 243.2 Hz), 158.2,
156.3, 155.6, 153.6, 135.1, 133.9, 132.9, 128.7,412123.5 (d,
J= 7.9 Hz), 115.8 (dJ= 22.7 Hz), 102.4, 47.1, 29.7, 28.6, 20.2
ppm; IR (ATR, neat)»=3282, 2953, 2921, 2867, 1675, 1613,
1560, 1508, 1463, 1436, 1382, 1346, 1293, 12657,12184,
1152, 1105, 1080, 1029, 1012, 959, 903, 833, 798, 670 crit;
MS (ESI): m/iz 419 M+H'; HRMS (El): m/z calcd for
C,aH,3FNGO: 418.1917']; found: 418.1920.

4-Benzylamino-1-(4-cyanophenyl)-N-isobutyl-1H-
pyrazolo[3,4-d]pyrimidine-6-car boxamide (8e): The procedure
for 8a was applied to resirile (88 mg, theoretically 0.067
mmol). Silica gel column chromatography (a mixtucé
methylene chloride and methyl alcohol (30:1)) gdwve desired
product8e (18 mg, 63%). m.p. 132.%; 'H NMR (300 MHz,
CDCly): 6=8.51, (d,J= 6.7 Hz, 3H), 8.34 (dJ= 8.6 Hz, 1H), 8.11
(m, 2H), 7.76 (dJ= 8.3 Hz, 3H), 7.32 (m, 2H), 6.48 (br s, 1H),
4.87 (d,J= 5.5 Hz, 2H), 3.35 (m, 2H), 1.97 (m, 1H), 1.02 &,
6.7 Hz, 6H) ppm**C NMR (125 MHz, CDCJ): 6=163.1, 159.1,
156.0, 154.7, 142.4, 135.1, 133.2, 130.6, 128.7,.512121.1,
118.6, 109.4, 102.9, 51.5, 47.2, 29.7, 28.6, 2@3;pR (ATR,
neat):v=3286, 2955, 2868, 2224, 1675, 1617, 1602, 1557215
1450, 1431, 1381, 1344, 1317, 1216,1184, 1126, ,11086,
1028, 960, 899, 837, 773, 723, 694, 665 EMS (ESI):m/z. 426
[M+H]; HRMS (EI): nvz caled for G4H,aN,O: 425.1964 M17;
found: 425.1962.

Resin 9b (R' = piperonyl): The procedure f@ was applied to
AMEBA resin (200 mg, theoretically 0.221 mmol) using
piperonylamine (100 mg, 0.663 mmol) to give theimesresin
9b (182 mg). IR (ATR, neaty=3022, 2918, 1586, 1489, 1449,
13718, 1283, 1245, 1194, 1156, 1128, 1035, 928, 835, 696
cm-.

Resin 9c (R* = (4-methoxycarbonyl)benzyl): The procedure for
9a was applied to AMEBA resin (200 mg, theoretically 212
mmol) using methyl 4-(aminomethyl)benzoate hydrodde
(134 mg, 0.663 mmol), sodium triacetoxyborohydr{@d1l mg,
0.663 mmol) and triethylamine (67 mg, 0.66 mmol)gtee the
desired resir9c (172 mg). IR (ATR, neat)=3023, 2918, 1717,
1608, 1504, 1491, 1449, 1275, 1191, 1156, 11077,1814, 752,
696 cni-.

Resin 9d (R' = pyridine-4-ylmethyl): The procedure féa was
applied to AMEBA resin (200 mg, theoretically 0.22Inol)
using 4-(aminomethyl)pyridine (72 mg, 0.66 mmol)dive the
desired resir@d (174 mg). IR (ATR, neaty=3022, 2916, 1599,
1558, 1504, 1491, 1449, 1412, 1373, 1363, 12834,11956,
1128, 1114, 1028, 1017, 907, 918, 754, 695, 668 cm

Resin 9e (R' = 2-methoxyphenethyl): The procedure farwas
applied to AMEBA resin (200 mg, theoretically 0.22Inol)
using 2-(2-methoxyphenyl)ethanamine (100 mg, 0.6®30l) to
give the desired res®Be (173 mg). IR (ATR, neat)y=3023, 2921,
1602, 1587, 1507, 1491, 1450, 1418, 1374, 1259512394,
1154, 1028, 818, 756, 696 ¢m

Resin 9f (R' = 3,4-dimethoxyphenethyl): The procedure $ar
was applied to AMEBA resin (200 mg, theoretically .22
mmol) using 3,4-dimethoxyphenethylamine (120 mg668.
mmol) to give the desired resBf (168 mg). IR (ATR, neat):

v=3022, 2917, 1602, 1586, 1507, 1491, 1449, 1418318259,
1235, 1194, 1154, 1027, 818, 756, 696'cm

Resin 9g (R = 2-(thiophen-2-yl)ethyl): The procedure fa was
applied to AMEBA resin (200 mg, theoretically 0.22Inol)
using 2-thiopheneethylamine (84 mg, 0.66 mmol) iee ghe
desired resir®g (182 mg). IR (ATR, neat)=3023, 2916, 1603,
1586, 1491, 1449, 1361, 1283, 1255, 1194, 11553,181, 754,
695 cn-.

Resin 9h (R' = 2-(pyrrolidin-1-yl)ethyl): The procedure f®@a
was applied to AMEBA resin (200 mg, theoretically (.22
mmol) using 1-(2-aminoethyl)pyrrolidine (76 mg, 6.6:mol) to
give the desired resih (176 mg). IR (ATR, neat)y=3023,
2919, 1602, 1586, 1491, 1450, 1419, 1368, 12834,11954,
1208, 818, 755, 696 ch

Resin 9i (R = 2-(piperidin-1-yl)ethyl): The procedure f8a was
applied to AMEBA resin (200 mg, theoretically 0.22Inmol)
using 1-(2-aminoethyl)piperidine (85 mg, 0.66 mntolgive the
desired resir®i (186 mg). IR (ATR, neat)=3022, 2919, 1605,
1586, 1504, 1491, 1450, 1282, 1194, 1155, 11333,1827, 755,
696 cn-.

Resin 9j (R' = 2-morpholinoethyl): The procedure f8a was
applied to AMEBA resin (200 mg, theoretically 0.22Imol)
using 4-(2-aminoethyl)morpholine (86 mg, 0.66 mminl)give
the desired resi®j (174 mg). IR (ATR, neat)1y=3022, 2919,
1602, 1586, 1491, 1450, 1369, 1283, 1194, 11556,11023,
912, 820, 755, 696 ¢

Resin 9k (R' = 2-(1-methylpyrrolidin-2-yl)ethyl): The procedure
for 9a was applied to AMEBA resin (200 mg, theoreticallyZl.2
mmol) using 2-(2-aminoethyl)-1-methylpyrrolidine5(8ng, 0.66
mmol) to give the desired resBk (181 mg). IR (ATR, neat):
v=3023, 2918, 1602, 1586, 1505, 1491, 1450, 1416818283,
1194, 1155, 1130, 1028, 819, 755, 696'cm

Resin 10f (Ar = CgHs, R* = piperony): The procedure fotOa
was applied to resifib (145 mg, theoretically 0.14 mmol) using
1-phenyl-4,5-dihydro-t#i-pyrazolo[3,4d]pyrimidin-4-one-6-
carboxylic acid 4a, 38 mg, 0.28 mmol) to give the desired resin
10f (161 mg). IR (ATR, neat):=3022, 2920, 1710, 1644, 1589,
1541, 1500, 1490, 1448, 1420, 1286, 1242, 1195811511,
1032, 976, 957, 927, 817, 755, 696 tm

Resin 10g (Ar = CgHs, R* = (4-methoxycarbonyl)benzyl): The
procedure forlOa was applied to resific (140 mg, theoretically
0.133 mmol) using 1-phenyl-4,5-dihydrétdpyrazolo[3,4-
d]pyrimidin-4-one-6-carboxylic acid4g, 60 mg, 0.266 mmol) to
give the desired resiiOg (159 mg). IR (ATR, neat)y=3024,
29019, 1714, 1644, 1584, 1492, 1450, 1419, 1276411958,
1106, 1018, 976, 946, 824, 753, 696'cm

Resin 10h (Ar = 4-MeO-GH,, R' = pyridine-4-ylmethyl): The
procedure forlOa was applied to resifid (140 mg, theoretically
0.141 mmol) using 1-(4-methoxyphenyl)-4,5-dihydid-1
pyrazolo[3,4d]pyrimidin-4-one-6-carboxylic acid4f, 81 mg,
0.28 mmol) to give the desired resifh (149 mg). IR (ATR,
neat):v=3023, 2913, 1704, 1639, 1585, 1507, 1491, 1448214
1288, 1248, 1195, 1159, 1113, 1028, 977, 829, 686 cn'.

Resin 10i (Ar = 4-MeO-GH,, R' = 2-methoxyphenethyl): The
procedure forlOa was applied to resifie (140 mg, theoretically
0.135 mmol) using 1-(4-methoxyphenyl)-4,5-dihydid-1
pyrazolo[3,4d]pyrimidin-4-one-6-carboxylic acid 4b, 77 mg,
0.27 mmol) to give the desired rediti (1.22 g). IR (ATR, neat):
v=3023, 2918, 1709, 1636, 1584, 1508, 1491, 1448712244,
1194, 1157, 1113, 1028, 970, 829, 751, 696.cm
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Resin 10j (Ar = 4-Me-GHy,, R' = 3,4-dimethoxyphenethyl): = 1509, 1491, 1450, 1414, 1341, 1247, 1194, 11614,11080,
The procedure forl0a was applied to resiOf (136 mg, 1028, 977,942, 830, 755, 696 tm

theoretically 0.127 mmol) using p-(olyl)-4,5-dihydro-H- . . _ 1 3
pyrazolo[3,4€]pyrimidin-4-one-6-carboxylic acid 4¢, 69 mg, ﬁesm|11| (Arl— 4-M?(?I:k(1:6H4, R a 2-mf;;hoxyphenel_thé/l, NR :
0.25 mmol) to give the desired resif)j (138 mg). IR (ATR, Iot_:yif;)rOpyahman): "e grgé:geure law_as applle to resin
neat):v=3022, 2919, 1706, 1639, 1584, 1508, 1491, 1449914 10 (117 mg, theoretically 0.0896 mmol) using cyclgpiamine
1261 1236. 1195. 1156. 1027 817. 750. 698.cm (15 mg, 0.27 mmol) to give the desired regin (108 mg). IR
’ ' ' ' ' ' ' ’ (ATR, neat):v=3023, 2917, 1641, 1584, 1560, 158, 1491, 145,
Resin 10k (Ar = 4-Me-GsHy,, R = 2-(thiophen-2-yl)ethyl): The 1339, 1288, 1243, 1157, 1114, 1080, 1028, 953, 830, 696
procedure forl0a was applied to resifig (142 mg, theoretically cm™.
0.140 mmol) using 1pttolyl)-4,5-dihydro-H-pyrazolo[3,4- . . _ _ .
d]pyrimidin-4-one-6-carboxylic acid4¢, 76 mg, 0.28 mmol) to EeRs'zgg Eljc ((:'log r; 4[2Ar§i'r%|)__|4_’rh§ ;ch’égﬁgmfggojvézhzneﬁgl’
give the desired resiiOk (151 mg). IR (ATR, neat)y=3022, N - {O' pll%y t'h tp v 0.0833 lpp ;
2018, 1706, 1636, 1610, 1583, 1507, 1491, 1449612861, © resin 10/ (110 ‘mg, theoretically 0.0833 mmol) using
cyclopropylamine (14 mg, 0.25 mmol) to give theidsb resin

1194, 1158, 1113, 1028, 959, 917, 756, 698.cm 13j (111 mg). IR (ATR, neaty=3023, 2918, 1646, 1585, 1560,
Resin 10 (Ar = 4-F-GH,, R' = 2-(pyrrolidin-1-yl)ethyl): The 158, 1491, 1449, 1419, 1340, 1260, 1235, 1194, 11521,
procedure forl0a was applied to resigh (140 mg, theoretically 1027, 954, 817,755, 696 €m

0.140 mmol) using  1-(4-fluorophenyl)-4,5-dihydrétl . _ 1 . 3
pyrazolo[3,4 d]pyrimidin-4-one-6-carboxylic acid 4¢, 77 mg, ?esmlllk (Arl - 4-M§-%H4, R —d2-(th|f;)Ji>hen-2-yl)elt.h)él, NFR .
0.27 mmol) to give the desired resifl (158 mg). IR (ATR, Ioiyclg%mpy atri:uno).t_ ﬁp601C§3 ure I awas applle to resin
neat):v=3022, 2919, 2162, 1701, 1649, 1584, 1541, 1508114 0K (130 mg, theoretically 0.103 mmol) using cyclopyiamine
1449 1288 1221 1195 1155. 118. 1028. 834. %6 .cm' (18 mg, 0.31 mmol) to give the desired resik (119 mg). IR
' ’ ’ ' ' ' ’ ' B (ATR, neat):v=3023, 2919, 1644, 1583, 1559, 1507, 1491, 1449,

Resin 10m (Ar= 4-F-GH,, R' = 2-(piperidin-1-yl)ethyl): The 1419, 1340, 1286, 1194, 1157, 1113, 1028, 817, 685 cn'".
procedure forlOa was applied to resifi (150 mg, theoretically Resin 111 (Ar = 4-F-GiH,, R* = 2-(pyrrolidin-1-yl)ethyl, NBR® =

0.148 mmol) using  1-(4-fluorophenyl)-4,5-dihydrétl TN d .
pyrazolo[3,4 d]pyrimidin-4-one-6-carboxylic acid4¢, 81 mg, cyclopropylaminoy: The procedure fafla was applied to resin
0.30 mmol) to give the desired resiim (161 mg). IR (ATR, 10l (130 mg, theoretlcally 0.103 mmql) using cyclopiamine
neat):v=3023, 2921, 1697, 1644, 1584, 1508, 1491, 1458912 (18 Mg, 0.31 mmol) to give the desired resi (125 mg). IR
1222' 1196 1’155 1’109 1’028 8'34 75;5 696’cm ' 7 (ATR, neat):v=3022, 2917, 1641, 1583, 1507, 1491, 1449, 1340,
' ' ’ ' ’Rl ' ' ' 1287, 1194, 1154, 1114, 1018, 937, 834, 753, 696 cm
Resin 10n (Ar = 4-NC-GHy, = 2-morpholinoethyl): The . _ _ L 3_
procedure forl0a was applied to resifj (140 mg, theoretically Resn{im (Ar= 4"_:'C%H4’ R = 2-(piperidin-1-ylethyl, NRR "
cyclopropylamino): The procedure fdéfla was applied to resin

0.138 ~ mmol) ~using 1-(4-cyanopheny))-4.5-dihydid-1 o1 (135 mg, theoretically 0.106 mmol) using cyclopriamine
pyrazolo[3,4d]pyrimidin-4-one-6-carboxylic acid 46, 72 mg, (18 mg, 0.31 mmol) to give the desired resim (128 mg). IR

2;32;)?:";’%2;02%‘2’8 t;zezgesl%g ri?fg %%76 ni%)éisléngi 4 (ATR, neat)y=3025, 2023, 1639, 1584, 1508, 1491, 1449, 1340,
: 2960, cee9, 2109, 1009, 1000, 1993, "% 1287, 1195, 1154, 1115, 1028, 834, 754, 698.cm

1450, 1430, 1395, 1286, 1196, 1158, 1114, 1028, 90D, 834,
757, 696 crit. Resin 11n (Ar = 4-NC-GH,, R* = 2-morpholinoethyl, NBR® =

. _ _ - lopropylamino): The procedure fadda was applied to resin
Resin 100 (Ar = 4-NC-GH, R' = 2-(1-methylpyrrolidin-2- cyc . X .
yhethyl): The procedure fat0a was applied to resigk (145 mg, 10n (130 mg, theoretically 0.102 mmol) using cyclopyiamine

; - - 17 mg, 0.31 mmol) to give the desired re$im (129 mg). IR
theoretically 0.143 mmol) using 1-(4-cyanophenyB-dihydro- ( e
1H-pyrazolo[3,4d]pyrimidin-4-one-6-carboxylic acid 4¢, 80 (ATR, neat):v=3022, 2915, 2222, 1641, 1584, 1560, 1507, 1491,

mg, 0.29 mmol) to give the desired re$do (136 mg). IR (ATR, 14{119’ 1340, 1284, 1194, 1156, 1114, 1069, 1028, B39, 696

neat):v=3022, 2917, 2225, 1701, 1639, 1605, 1584, 1509114 M

1449, 1431, 1286, 1196, 1158, 1114, 1028, 961, 838, 696 Resin 110 (Ar = 4-NC-GH, R' = 2-(1-methylpyrrolidin-2-
cmt. yl)ethyl, NRR® = cyclopropylamino): The procedure fbta was
Resn 11f (Ar = CgHs, R = piperonyl, NBR® = applied to resinlOo (130 mg, theoretically 0.102 mmol) using

cyclopropylamino): The procedure fdfla was applied to resin cyclopropylamine (17 mg, 0'3} mmol) to give the idsk resin

. X : 110 (128 mg). IR (ATR, neat)=3022, 2922, 2225, 1600, 1586,
10f (130 mg, theoretically 0.102 mmol) using cyclopfamine 1507 1491 1449. 1343 1280 1195 1157 111431937 838
(18 mg, 0.31 mmol) to give the desired resif (112 mg). IR ’ . ' ’ ’ ’ ’ %, ’ '

(ATR, neat)v=3022, 2019, 1583, 1560, 1500, 1489, 1448, 14207 5> 696 crt

134, 1242, 1194, 1157, 1114, 1031, 927, 805, 798 chi". 4-Cyclopropylamino-1-phenyl-N-piper onyl-1H-pyr azolo[ 3,4
Resin 119 (Ar = CiHs, R* = (4-methoxycarbonyl)benzyl, NR® d]py_r|m|d|ne~§-carboxam|de (8f): _The procedure foBa_ was

_ cyclop?ofcmylamineo)s: The p(rocedure f%la wasya)ppliegto resin  @pplied to resiri1f (90 mg, theoretically 0.068 mmol). Silica gel
10g (130 mg, theoretically 0.101 mmol) using cyclopriamine column chromatography (a mixture of methylene dtlkorand
(17 mg, 0.30 mmol) to give the desired resig (117 mg). IR methyl alcohol (30:1)) gave the desired prodic21 mg, 72%).
(ATR, neat)y=3022, 2923, 1718, 1591, 1560, 1502, 1491, 1450"-P- 358.6C; 'H NMR (300 MHz, CDCJ): 9=8.43 (s, 1H), 8.19

; (br s, 1H), 8.12 (dJ=8.0 Hz, 2H), 7.52 (t)=7.7 Hz, 2H), 7.35 (t,
1419, 1347, 1276, 1194, 1159, 1107, 1018, 945, §88.cn. 157 Hz, 1), 6.81 (m, 310, 6.36 (5. 1H), 5.94 (5, 2489 (d,

Resin 11h (Ar = 4-MeO-GH,, R" = pyridine-4-ylmethyl, NBR®  J=6.1 Hz, 2H), 3.03 (m, 1H), 1.07 (d=6.0 Hz, 2H), 0.80 (m,
= cyclopropylamino): The procedure fbta was applied to resin  2H) ppm;**C NMR (125 MHz, CDGJ): 6=163.0, 155.2, 154.1,
10h (120 mg, theoretically 0.0949 mmol) using 147.9, 147.0, 138.7, 134.8, 132.1, 129.2, 128.8.82121.9,
cyclopropylamine (16 mg, 0.29 mmol) to give theidmbresin  121.0, 108.4, 108.3, 101.7, 101.1, 43.6, 25.2p91B; IR (ATR,
11h (115 mg). IR (ATR, neat)=3023, 2919, 1639, 1584, 1560, neat):v=3383, 3263, 3071, 2952, 2911, 2979,1725, 16709,155
1517, 1450, 1487, 1441, 1412, 1363, 1335, 1313512213,



1190, 1130, 1103, 1093, 1034, 972, 957, 926, 8B40, B30, 755,
812, 685 cnt; MS (ESI): m/z 429 M+H']; HRMS (El): m/z
calcd for GaH,gNgOs5: 428.1597 [17]; found: 428.1596.

4-Cyclopropylamino-N-((4-methoxycar bonyl)benzyl)-1-
phenyl-1H-pyrazolo[3,4-d]pyrimidine-6-carboxamide  (8g):
The procedure for8a was applied to resinllg (90 mg,
theoretically 0.068 mmol). Silica gel column chrdography (a
mixture of methylene chloride and methyl alcohdd:(3) gave
the desired produdg (23 mg, 77%). m.p. 228.%; 'H NMR
(300 MHz, CDC}): 6=8.44 (s, 1H), 8.31 (s, 1H), 8.12 @8.1
2H), 8.00 (dJ=8.1 Hz, 2H),7.51 (1)=7.8 Hz, 2H), 7.43 (dJ=8.1
Hz, 2H), 7.35 (tJ=7.4 Hz, 1H), 6.38 (s, 1H), 4.75 (856.2 Hz,
2H), 3.91 (s, 3H), 1.27 (m, 1H), 1.08 (m, 2H), 0.82 2id) ppm;
¥C NMR (125 MHz, CDG): 6=166.8, 166.6, 163.2, 155.0,
154.0, 150.7, 150.2, 143.4, 138.7, 130.0, 129.7,.512127.0,
122.0, 101.9, 52.1, 43.4, 25.2, 9.3 ppm; IR (ATBathv=3305,
3118, 2999, 2949, 2098, 1704, 1664, 1586, 15720,15801,
1460, 1418, 1405, 1363, 1343, 1295, 1280, 1225511977,
1114, 1093, 1062, 1031, 975, 941, 907, 749, 718,88"; MS
(ESI): m'z 443 M+H"]; HRMS (EI): mVz calcd for G4H,NgOs:
442.1753 M']; found: 442.1754.

4-Cyclopropylamino-1-(4-methoxyphenyl)-N-(pyridine-4-
ylmethyl)-1H-pyrazolo[3,4-d]pyrimidine-6-car boxamide (8h):
The procedure for8a was applied to resinllh (86 mg,
theoretically 0.066 mmol). Silica gel column chrdography (a
mixture of methylene chloride and methyl alcohdd:@) gave
the desired produdh (21 mg, 76%). m.p. 118.&; 'H NMR
(300 MHz, CDC}): 6=8.56 (d,J=4.7 Hz, 2H), 8.41 (s, 1H), 8.34
(m, 2H), 7.95 (dJ=8.6 Hz, 2H), 7.04 (dJ=8.6 Hz, 2H), 6.39 (s,

3.86 (s, 3H), 3.81 (s, 3H), 3.73 (#;6.6 Hz, 2H), 2.87 (tJ= 6.7
Hz, 2H), 2.44 (s, 3H), 1.28 (m, 1H), 1.06 (m, 2H), O(B1 2H)
ppm;**C NMR (125 MHz, CDGJ)): =163.1, 155.1, 153.7, 149.0,
147.7, 136.8, 136.2, 136.2, 135.2, 131.5, 129.7,812120.7,
112.0, 111.3, 101.3, 55.9, 41.0, 35.3, 29.7, 25121, 9.2 ppm;
IR (ATR, neat):v=2921, 2852, 1734, 1670, 1587, 1560, 1510,
1457, 1418, 1375, 1342, 1259, 1235, 1191, 11559,11684,
1026, 954, 908, 879, 854, 816, 777, 763, 686, G662; AIS
(ESI): m'z 473 M+H"]; HRMS (EI): mVz calcd for GgHogNgOs:
472.2223 M']; found: 472.2209.

4-Cyclopropylamino-N-(2-(thiophen-2-yl)ethyl)-1-(p-tolyl)-
1H-pyrazolo[3,4-d]pyrimidine-6-carboxamide  (8k):  The
procedure foiBa was applied to resitilk (99 mg, theoretically
0.13 mmol). Silica gel column chromatography (a tome of
methylene chloride and methyl alcohol (30:1)) gdwve desired
product8k (12 mg, 31%). m.p. 145.C; '*H NMR (300 MHz,
CDCly): 6=8.40 (s, 1H), 8.12 (br s, 1H), 7.93 8.3 Hz, 2H),
7.31 (d,J=8.3 Hz, 2H), 7.18 (dJ=5.0 Hz, 1H), 6.95 (t)=3.6 Hz,
1H), 6.90 (dJ=3.2 Hz, 1H), 6.53 (br s, 1H), 3.76 (@ 6.4 Hz,
2H), 3.16 (t,J=6.5 Hz, 2H), 2.44 (s, 3H), 1.28 (m, 1H), 1.06 (m,
2H), 0.82 (m, 2H) ppm**C NMR (125 MHz, CDG)): 6=163.1,
160.0, 155.0, 153.7, 141.4, 136.7, 136.3, 134.8.712127.1,
125.5, 123.9, 121.9, 101.6, 41.0, 30.2, 21.1, 19.2,ppm; IR
(ATR, neat):v=3276, 2951, 2919, 2851, 1734, 1673, 1588, 1560,
1513, 1456, 1433, 1362, 1345, 1292, 1242, 11812,11281,
1022, 972, 954, 870, 849, 816, 778, 691, 663 ;cMS (ESI):
m'z 419 M+H'; HRMS (El): m/z calcd for G,H,,N¢OS:
418.1576 M']; found: 418.0734.

4-Cyclopropylamino-1-(4-fluor ophenyl)-N-(2-(pyrrolidin-1-

1H), 4.70 (dJ=6.3 Hz, 2H), 3.87 (s, 3H), 3.04 (s, 1H), 1.26 (m, yl)ethyl)-1H-pyrazolo[3,4-d]pyrimidine-6-car boxamide (8l):

1H), 1.08 (m, 2H), 0.85 (m, 2H) ppmC NMR (125 MHz,
CDCly): 6=163.6, 159.8, 158.5, 154.7, 153.6, 150.0, 14738,5,
131.8, 123.7, 122.3, 114.4, 101.5, 55.6, 42.6,,2%2 ppm; IR

The procedure for8a was applied to resinlll (134 mg,
theoretically 0.103 mmol). Silica gel column chrdography (a
mixture of methylene chloride and methyl alcohdD:())) gave

(ATR, neat):v=3269, 2923, 1734, 1672, 1586, 1560, 1509, 1455the desired produdl (19 mg, 45%). m.p. 74.6 °C; H NMR

1440, 1413, 1342, 1299, 1244, 1171, 1112, 10844,1923, 952,
940, 828, 777, 731, 684 &mMS (ESI): Mz 416 M+H";

HRMS (El): m/z caled for G,H,N,O,: 415.1757 |7]; found:
415.1755.

4-Cyclopropylamino-N-(2-methoxyphenethyl)-1-(4-
methoxypheny!)-1H-pyrazol o[ 3,4-d]pyrimidine-6-

carboxamide (8i): The procedure foBa was applied to resihli
(73 mg, theoretically 0.056 mmol). Silica gel colum
chromatography (a mixture of methylene chloride anethyl
alcohol (20:1)) gave the desired prod8ct(12 mg, 51%). m.p.
147.2°C; 'H NMR (300 MHz, CDCJ): 6=8.13 (s, 1H), 7.98 (d,
J=8.9 Hz, 3H), 7.52 (br s, 1H), 7.20 &7.6 Hz, 2H), 7.01 (d,
J=9.0 Hz, 2H), 6.87 (1)=8.0 Hz, 2H), 3.88 (s, 3H), 3.77 (s, 3H),
3.72 (t,J=6.7 Hz, 2H), 2.95 (1)=6.6 Hz, 2H), 1.66 (m, 1H), 1.25
(m, 2H), 0.85 (m, 2H) ppm**C NMR (125 MHz, CDG):
0=163.1, 159.8, 158.3, 157.6, 155.4, 153.6, 13432,0, 130.6,
127.8,127.4,123.5,120.5, 114.3, 110.3, 101.4,5589.7, 34.5,
30.3, 22.7, 14.9 ppm; IR (ATR, neat}3267, 2922, 1734, 1670,
1610, 1586, 1560, 1509, 1458, 1438, 1379, 13429,12941,
1171, 1118, 1085, 1027, 954, 875, 854, 829, 77%, 884, 660
cm’; MS (ESI): m'z. 459 M+H']; HRMS (El): m/z calcd for
C,sH,eNgOs5: 458.2066 M']; found: 458.2068.

4-Cyclopropylamino-N-(3,4-dimethoxyphenethyl)-1-(p-tolyl)-
1H-pyrazolo[3,4-d]pyrimidine-6-carboxamide  (8§j): The
procedure foi8a was applied to resitlj (75 mg, theoretically
0.055 mmol). Silica gel column chromatography (atore of
methylene chloride and methyl alcohol (30:1)) gdve desired
product8j (14 mg, 55%). m.p. 81.3C; 'H NMR (300 MHz,
CDCly): 6=8.40 (s, 1H), 7.98 (m, 1H), 7.90 (&8.3 Hz, 2H),
7.29 (d,J=8.3 Hz, 2H), 6.79 (tJ=8.2 Hz, 3H), 6.79 (br s, 1H),

(300 MHz, CDC})): 6=9.13-8.93 (br s, 1H), 8.40 (s, 1H), 8.20 (m,
2H), 7.20 (m, 2H), 3.84 (m, 2H), 3.50 (m, 2H), 3.25 @),
2.99 (br s, 1H), 2.04 (m, 4H), 1.25 (m, 1H), 1.06 @H), 0.84
(m, 2H) ppm;**C NMR (125 MHz, CDG)): 6=164.4, 163.0,
161.2 (d,J= 243.9 Hz), 157.5, 154.4, 135.0, 134.5, 123.6Jd,
8.4 Hz), 115.9 (dJ= 21.7 Hz), 101.7, 54.8, 31.6, 25.2, 23.3, 14.1,
9.0 ppm; IR (ATR, neatp=3259, 2921, 2850, 1734, 1671, 1586,
1509, 1457, 1438, 1416, 1362, 1348, 1295, 11963117123,
1021, 993, 975, 954, 835, 798, 777, 681, 669 cMS (ESI):
m'z 413 M+H']; HRMS (El): m/z calcd for G;H,,FN;O:
409.2026 M']; found: 409.2026

4-Cyclopropylamino-1-(4-fluor ophenyl)-N-(2-(piperidin-1-
ylethyl)-1H-pyrazol o[ 3,4-d]pyrimidine-6-car boxamide (8m):
The procedure for8a was applied to resirllm (135 mg,
theoretically 0.103 mmol). Silica gel column chrdography (a
mixture of methylene chloride and methyl alcohdb:())) gave
the desired produ@m (22 mg, 50%). m.p. 148.4C; 'H NMR
(500 MHz, CDCY)): 0=9.07 (br s, 1H), 8.42 (s, 1H), 8.21 (m, 2H),
7.24 (t,J=8.5 Hz, 2H), 3.90 (q,J=6.0 Hz, 2H), 3.52 (s, 2H), 3.28
(m, 2H), 3.16 (gJ=7.4 Hz, 2H), 2.99 (br s, 1H), 1.89 (m, 4H),
1.35 (t,J=7.4 Hz, 2H), 1.28 (m, 1H), 1.06 (856.3 Hz, 2H), 0.91
(t, J=6.6 Hz, 2H) ppm**C NMR (125 MHz, , CDG)): 6=163.5,
161.1(d,J= 244.9 Hz), 157.5, 155.3, 153.9, 135.0, 134.5,8.23.
(d, J= 7.8 Hz), 115.9 (dJ= 22.6 Hz), 101.6, 56.9, 54.3, 36.4,
29.7, 25.7, 24.0, 8.9 ppm; IR (ATR, neat}3248, 3092, 2947,
2863, 1670, 1587, 1509, 1455, 1437, 1418, 13657,13296,
1278, 1196, 1177, 1126, 1034, 1011, 976, 949, 888, 835,
799, 779, 718, 690, 668 ¢mMS (ESI): mz 424 M+H";
HRMS (EI): m/z calcd for GH,gFN,O: 423.2183 M']; found:
423.2182
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1-(4-Cyanophenyl)-4-cyclopropylamino-N-(2-
mor pholinoethyl)-1H-pyrazol o[ 3,4-d]pyrimidine-6-
carboxamide (8n): The procedure foBa was applied to resin
11n (90 mg, theoretically 0.068 mmol). Silica gel colu
chromatography (a mixture of methylene chloride anethyl
alcohol (20:1)) gave the desired prod8nt(14 mg, 48%). m.p.
326.4°C; *H NMR (300 MHz, CDC)): 6=8.54 (d,J= 8.1 Hz, 2H),
8.48 (s, 1H), 8.25 (br s, 1H), 7.82 @8.1 Hz, 2H), 6.68 (br s,
1H), 3.75 (tJ=4.5 Hz, 4H), 3.64 (¢J=5.9 Hz, 2H), 2.66 (t}=5.5
Hz, 2H), 2.56 (tJ=4.5 Hz, 4H), 1.27 (m, 1H), 1.09 (m, 2H), 0.83
(m, 2H) ppm;*C NMR (125 MHz, CDG)): 6=162.9, 159.7,
155.7, 142.4, 136.1, 133.2, 130.7, 121.2, 118.9.610102.1,
67.1, 57.0, 53.8, 36.3, 25.3, 9.3 ppm; IR (ATR,thea=3389,
3277, 2918, 2850, 2226, 1668, 157, 1561, 1533, 158, 1431,
1409, 1397, 1358, 1341, 1295, 1269, 1229, 11446,11078,
1026, 976, 839, 917, 88, 865, 843, 779, 735, 698 tnS (ESI):
m'z 433 M+H']; HRMS (El): mVz caled for G,H,,NgO,:
432.2022 M']; found: 432.2025.

1-(4-Cyanophenyl)-4-cyclopr opylamino-N-(2-(1-
methylpyrrolidin-2-yl)ethyl)-1H-pyrazolo[3,4-d]pyrimidine-
6-carboxamide (80): The procedure foBa was applied to resin
110 (90 mg, theoretically 0.068 mmol). Silica gel colu
chromatography (a mixture of methylene chloride anethyl
alcohol (15:1)) gave the desired prod8ot(16 mg, 53%). m.p.
113.5°C; 'H NMR (300 MHz, CDCJ): 6=8.54 (d,J=8.7 Hz, 2H),
8.47 (s, 1H), 7.81 (dJ=8.7 Hz, 2H), 7.04 (br s, 1H), 3.71 (m,

Tetrahedron

Resin 10s (Ar = 4-F-GiH,, R" = cyclopropyl): The procedure for
10a was applied to resifll (150 mg, theoretically 0.159 mmol)
using 1-(4-fluorophenyl)-4,5-dihydroHtpyrazolo[3,4-
d]pyrimidin-4-one-6-carboxylic acid 4¢, 87 mg, 0.32 mmol) to
give the desired resii0s (164 mg). IR (ATR, neat)»=3023,
2919, 1709, 1656, 1584, 1541, 1507, 1491, 1449712825,
1195, 1155, 1109, 975, 833, 752, 695'cm

Resin 10t (Ar = 4-NC-GH,, R' = cyclopropyl): The procedure
for 10a was applied to resi®l (150 mg, theoretically 0.159
mmol) using 1-(4-cyanophenyl)-4,5-dihydrétpyrazolo[3,4-

d]pyrimidin-4-one-6-carboxylic acid4g, 89 mg, 0.32 mmol) to
give the desired resifi2s (159 mg). IR (ATR, neat)y=3022,

2918, 2846, 2222, 1706, 1653, 1605, 1583, 15416,15091,

1449, 1429, 1407, 1394, 1277, 1194, 1157, 11137,1923, 838,

753, 695 crit.

Resin 11p (Ar CHs, R cyclopropyl, NER®
piperonylamino): The procedure fbta was applied to resihOp
(150 mg, theoretically 0.127 mmol) using piperomyilee (57 mg,
0.38 mmol) to give the desired residp (161 mg). IR (ATR,
neat):v=3022, 2920, 1583, 1501, 1490, 1449, 1419, 1364912
1247, 1157, 1113, 977, 958, 917, 833, 812, 754,0696

Resin 11q (Ar = CsHs, R' = cyclopropyl, NBR® = (pyridin-4-
ylmethyl)amino): The procedure f@fla was applied to resitOp
(120 mg, theoretically 0.101 mmol) using

(aminomethyl)pyridine (55 mg, 0.30 mmol) to giveetbesired

4-

2H), 3.50 (t,J=4.8 Hz, 2H), 3.20 (m, 1H), 2.56 (br s, 1H), 2.44 (syesin11q (122 mg). IR (ATR, neaty=3022, 2921, 1654, 1582,

3H), 2.03 (m, 2H), 1.81 (m, 4H), 1.26 (m, 1H), 1.09 @h),
0.87 (m, 2H) ppm**C NMR (125 MHz, CDCJ): 6=162.9, 155.7,
142.3, 136.1, 133.3, 124.7, 121.3, 118.6, 109.6,.310102.6,
64.8, 57.0, 40.4, 37.2, 31.9, 29.7, 22.7, 14.1,p9p®; IR (ATR,
neat):v=2951, 2926, 2780, 2223, 1724, 1670, 1618, 1586915
1448, 1431, 1408, 1345, 1272, 1178, 1115, 10772,19%1, 917,
840, 814, 777, 729, 680, 662 ¢nMS (ESI):m/z. 431 M+HT;
HRMS (EI): m/z calcd for GgHoeNgO: 430.2230 W']; found:
430.2227.

Resin 91 (R' = cyclopropyl): The procedure f@a was applied to
AMEBA (1.80 g, theoretically 1.99 mmol) using
cyclopropylamine (414 mg, 5.98 mmol) to give theidsl resin
9l (1.81 g). IR (ATR, neat)»=3022, 2918, 2846, 1609, 1586,
1502, 1491, 1450, 1419, 1369, 1283, 1263, 1194511528,
1028, 1017, 931, 906, 819, 756, 735, 969'cm

Resin 10p (Ar = CgHs, R = cyclopropyl): The procedure fdba
was applied to resifil (160 mg, theoretically 0.169 mmol) using
1-phenyl-4,5-dihydro-t#i-pyrazolo[3,4d]pyrimidin-4-one-6-

carboxylic acid 4a, 87 mg, 0.34 mmol) to give the desired resin

1560, 1502, 1491, 1450, 1418, 1363, 1344, 12604,11957,
1113, 1027, 978, 953, 908, 830, 754, 696'cm

Resin 11r (Ar = 4-MeO-GH,, R* = cyclopropyl, NRR® = (1-
benzylpiperidin-4-yl)amino): The procedure fiita was applied
to resinl10qg (155 mg, theoretically 0.128 mmol) using 4-amino-
1-benzylpiperidine (73 mg, 0.38 mmol) to give thesided resin
11r (166 mg). IR (ATR, neaty=3023, 2922, 1651, 1605, 1582,
1560, 1509, 1491, 1450, 1364, 1297, 1246, 11564,11027,
828, 755, 696 cih

Resin 11s (Ar = 4-MeO-GH,, R* = cyclopropyl, NRR® = (2-
(piperidin-1-yl)ethyl)amino): The procedure fbta was applied
to resin 10g (150mg, theoretically 0.124 mmol) using 1-(2-
aminoethyl)piperidine (48 mg, 0.37 mmol) to givee tesired
resin11s (154 mg). IR (ATR, neat)y=3024, 2921, 1654, 1582,
1560, 1510, 1492, 1450, 1364, 1342, 1298, 12468,11157,
1115, 1080, 1027, 977, 951, 829, 755, 696-.cm

Resin 11t (Ar = 4-Me-GH,, R' = cyclopropyl, NER® = (2-
morpholinoethyl)amino): The procedure fbta was applied to

10p (176 mg). IR (ATR, neaty=3023, 2918, 1709, 1653, 1584, resin 10r (130 mg, theoretically 0.109 mmol) using 4-(2-

1492, 1450, 1420, 1287, 1195, 1157, 1111, 1028, B34, 696
-1
cm-.

Resin 10q (Ar = 4-MeO-GH,, R' = cyclopropyl): The procedure
for 10a was applied to resi®l (150 mg, theoretically 0.159
mmol) using 1-(4-methoxyphenyl)-4,5-dihydrétpyrazolo[3,4-
d]pyrimidin-4-one-6-carboxylic acid 4b, 91 mg, 0.32 mmol) to
give the desired resii0g (164 mg). IR (ATR, neat)y=3022,
2919, 1706, 1656, 1584, 1507, 1491, 1448, 12888,12414,
1028, 975, 828, 755, 696 ¢m

Resin 10r (Ar = 4-Me-GH,4, R' = cyclopropyl): The procedure
for 10a was applied to resi®l (150 mg, theoretically 0.159
mmol) using 140-tolyl)-4,5-dihydro-H-pyrazolo[3,4-
d]pyrimidin-4-one-6-carboxylic acid4¢, 86 mg, 0.32 mmol) to
give the desired resiilOr (152 mg). IR (ATR, neat)y=3024,
2917, 1701, 1651, 1584, 1507, 1491, 1449, 1194711513,
974, 817, 754, 696 cfn

aminoethyl)morpholine (42 mg, 0.33 mmol) to give ttesired
resin11t (131 mg). IR (ATR, neat)=3024, 2919, 1656, 1601,
1582, 1560, 1491, 1449, 1194, 1157, 1115, 817,686 cni.

Resin 11u (Ar = 4-Me-GH,, R' = cyclopropyl, NBR® = (2-
(diethylamino)ethyl)(methyl)amino): The proceduos 11a was
applied to resinlOr (130 mg, theoretically 0.109 mmol) using
N,N-diethyl-N'-ethylethylenediamine (43 mg, 0.33 mmol) to give
the desired residlu (133 mg). IR (ATR, neaty=3025, 2920,
1655, 1576, 1547, 1491, 1449, 1366, 1346, 1285511957,
1113, 1028, 979, 950, 817, 755, 696'cm

Resin 11v (Ar = 4-F-GH, R' = cyclopropyl, NRR® =
morpholino): The procedure fdktla was applied to resiiOs
(130 mg, theoretically 0.108 mmol) using morpholi@8 mg,
0.32 mmol) to give the desired resitv (128 mg). IR (ATR,
neat):v=3024, 2924, 1654, 1569, 1508, 1491, 1448, 1366713
15819, 1260, 1219, 1195, 1155, 1113, 1023, 974, 883, 696
cm-.



Resin 11w (Ar = 4-F-GH,, R' = cyclopropyl, NBR® = 4-(2-  1H), 7.81 (d,J=8.7 Hz, 2H), 7.39 (m, 4H), 7.05 (d=8.7 Hz,
furoyl)piperazin-1-yl): The procedure fdtla was applied to 2H), 4.03 (br s, 1H), 3.88 (s, 3H), 3.41 (m, 2H), 3(4.3J= 6.9
resin 10s (140 mg, theoretically 0.117 mmol) using 1-(2- Hz, 2H), 2.81 (m, 1H), 2.02 (m, 4H), 1.33Jt7.3 Hz, 4H), 0.84
furoyl)piperazine (63 mg, 0.35 mmol) to give thesided resin  (m, 2H), 0.61 (m, 2H) ppm:*C NMR (125 MHz, DMSOd):
11w (152 mg). IR (ATR, neaty=3024, 2917, 1653, 1567, 1508, §=165.4, 158.1, 157.4, 156.2, 153.1, 139.1, 13332,4, 129.2,
1491, 1449, 1419, 1375, 1349, 1282, 1263, 12185,11%11, 128.6, 127.4, 123.2, 114.8, 101.8, 62.6, 55.9, ,52749, 32.0,
1013, 974, 834, 750, 696 &m 23.3, 6.5 ppm; IR (ATR, neaty=3387, 3267, 2923, 1675, 1616,
. _ ;L 3 _ 1565, 1508, 1454, 1438, 1366, 1339, 1301, 1246211746,
(F:)?/S:S)nﬁ f@ﬁ)r;pirﬁ%%% RTh‘e Cgf(')oczrgj’rﬂ' f':')'ﬁa ‘W;‘; 1114, 1080, 1058, 1034, 1022, 961, 940, 868, 826, 740, 697,
-1- -1-v): -1, . . +1. .
applied to resirlOt (130 mg, theoretically 0.108 mmol) using 4- 668 crm; MS (ESI):m'z 498 M+H J; HRMS (El): mz calcd for

(1-pyrrolidinyl)piperidine (50 mg, 0.32 mmol) towgi the desired CotaiN:0;: 497.2539 W], found: 497.2539.

resin1ix (121 mg). IR (ATR, neat)=3021, 2918, 2223, 1653, N-Cyclopropyl-1-(4-methoxyphenyl)-4-((2-(piperidin-1-

1580, 1567, 1549, 1506, 1491, 1449, 1427, 13698,13281, yl)ethyl)amino)-1H-pyrazolo[3,4-d]pyrimidine-6-

1262, 1194, 1157, 1115, 1028, 970, 947, 838, 758, G96 crit. carboxamide (8s): The procedure faBa was applied to resihls
. (130 mg, theoretically 0.0982 mmol). Silica gel woh

Resin 11y (Ar = 4-NC-GH,, R' = cyclopropyl, NRR® = 4-(3- . .

methoxyphenyl)piperazin-1-yl): The procedure fafa was chromatography (a mixture of methylene chloride anethyl

. i 0,
applied to resirlOt (150 mg, theoretically 0.124 mmol) using 1- ilc():zggé(:ll.g.:IN)KAgRaE/BeOéhI;eAHd;sg%dqp;r%igsé(g (zbrr’ng ’16&)/05);' 4r8€s

(3-rr_1ethoxyphenyl)plperazme (72 mg, 0.3:7 mmol) ivegthe 1H), 7.93 (d,J=2.9 Hz, 1H), 7.86 (dJ=9.0 Hz, 2H), 7.02 (d,

desired resirily (155 mg). IR (ATR, neaty=3024, 2919, 2227, ~_

1654, 1579, 1561, 1507, 1491, 1448, 1415, 1345212858, 7.0 M2 2H), 4.05 (m, 2H), 3.87 (s, 3H), 3.39 (m, 2289 (m,
: ' ' ' : ' ’ ’ ' 1H), 1.92 (m, 4H), 1.71 (m, 2H), 1.26 (2.6 Hz, 2H), 0.88 (t,

-1
1196, 1157, 1114, 1029, 1015, 974, 945, 837, 735 chi. J=3.8 Hz, 4H), 0.67 (m, 2H) pprﬁ‘?C NMR (125 MHz, CDC):
N-Cyclopropyl-1-phenyl-4-piper onylamino-1H-pyr azol o[ 3,4- 0=164.7, 162.6, 158.4, 157.0, 154.4, 151.9, 13338,9, 123.6,
d]pyrimidine-6-carboxamide (8p): The procedure foBa was  114.2, 102.4, 55.6, 53.2, 36.5, 31.6, 22.9, 14.7, gpm; IR
applied to resirllp (108 mg, theoretically 0.0713 mmol). Silica (ATR, neat):v=3266, 2953, 2923, 2852, 1733, 1670, 1618, 1561,
gel column chromatography (a mixture of methylemdoide 1512, 1457, 1441, 1363, 1348, 1300, 1246, 1197111723,
and methyl alcohol (20:1)) gave the desired pro@pc(21 mg, 1084, 1026, 991, 968, 942, 828, 789, 776, 718, @64 MS
69%). m.p. 228.9C; 'H NMR (300 MHz, CDCJ)): 6=8.12 (m,  (ESI): m/z 436 M+H']; HRMS (El): m/z calcd for GsHagN,O5:
3H), 7.95 (br s, 1H), 7.49 (8=7.5 Hz, 2H), 7.33 (tJ=7.2 Hz,  435.2383 M']; found: 435.2381.
1H), 6.83 (d,J=7.2 Hz, 2H), 6.75 (dJ=7.8 Hz, 1H), 6.50 (br s,
1H), 5.94 (s, 2H), 4.76 (d=5.5 Hz, 2H), 2.91 (m, 1H), 0.89 (q,
J= 6.3 Hz, 2H), 0.65 (m, 2H) ppM’C NMR (125 MHz, DMSO-
de): 0=164.9, 156.9, 156.6, 153.8, 147.8, 146.8, 13931.3],
133.3, 129.7, 126.9, 122.2, 121.5, 109.0, 108.2.210101.4,
43.9, 23.4, 6.5 ppm: IR (ATR, neatjz3369, 3258, 3078, 3023,
2902, 2868, 1674, 1612, 1592, 1561, 1515, 15029,14858,
1443, 1420, 1377, 1350, 1293, 1246, 1212, 1196511838,
1102, 1061, 1035, 1013, 959, 927, 868, 852, 798, 735, 683

-1, . . +. .
cm’ MS (ESI):miz 429 M+H |, HRMS (EIl): mz caled for 130 \vir (125 MHz, DMSOd,): 9=165.2, 158.9, 156.6, 136.7,

CodadNsOs: 428.1597 |1 found: 428.1596. 134.1, 130.1, 121.6, 118.9, 114.8, 102.4, 57.41,4B1.4, 23.5,
N-Cyclopropyl-1-phenyl-4-((pyridine-4-ylmethyl)amino)-1H- 21.0, 14.5, 9.0 ppm; IR (ATR, neat}z3269, 2954, 2921, 2851,
pyrazolo[3,4-d]pyrimidine-6-car boxamide (8q): The procedure 1671, 1618, 1561, 1515, 1456, 1431, 1364, 13493,13245,
for 8a was applied to residlq (105 mg, theoretically 0.0824 1198, 1173, 1123, 1085, 1032, 1020, 968, 942, 826, 798,
mmol). Silica gel column chromatography (a mixtuos 776, 719, 668 cify MS (ESI):mz 422 M+H']; HRMS (EI):
methylene chloride and methyl alcohol (20:1)) géve desired vz calcd for G,H,7N,O,: 421.2226 ']; found: 421.2229

1

?:rgdcllﬂ):tgﬁélsz %gj—%ogmhzméﬂ)?)gsig:(’ml_i 3NH';/IF‘; é?éoé)br,\iHi,H) N-Cyclopr opyl-4-((2-(diethylamino)ethyl)(methyl)amino)-1-
751 ?t. Jz?é Hz ,2H). 7 3;1 (m’ BH) 6 5;8 (b; s. 1H) 4’92 (d (p-tolyl)-lH-pyrazolo[3,4-d]pyrimidine6-carb_oxamide (8u):
J.:60 I,—|z éH) 2,87 (r’n iH) 0’88 (rh éH) 062’ (m VZFFF')W 'The pr_ocedure for8a was gpplled to resinlu (110 mg,
130 'NMR’ (125 MHZ CDCJ) 5:164é 15’68. 154’1 150 1 thgoretlcally 0.0839 mmol)..Slllca gel column chadography (a
148.9 1487 1395 ’134 3 '129 7 127 0 123 (],Eil,élOZ 3' ’ mixture of methylene chloride and methyl alcohdD:@3) gave

7 ! v N " e > the desired produdu (12 mg, 34%). m.p. 119.4C; 'H NMR
43.0, 23.3, 6.5 ppm; IR (ATR, neat}=3364, 3260, 3028, 2921, (300 MHz, CDCY): 6=8.20 (s, 1H), 7.91 (br s, 1H), 7.86 (d
1693, 1622, 1593, 1560, 1497, 1458, 1448, 1420913345, J=8.4 Hz '2H) 7 3',5 (d,i:84 I,-|z 2|’_|) '4 27 (tJ:,5 6 I—iz .2H) '
1317, 1244, 1196, 1140, 1095, 1064, 1011, 994, 9466, 908, 3 6i (s S;H) 3’ 54 (©=5.9 Hz 2|_i) 3 é4 tm 4H) '288 (,m 1|’_|)
875, 852, 811, 775, 696 &mMS (ESI): mz. 386 M+HT; 2'45 (s, 3H), 1.36 (m éH) 0’ 89 (’m '2H) 666 (’m .leﬁ)n'isc '
HRMS (EI): m'z calcd for GiHioN-O: 385.1651 M']; found:  \uip" (125 MHz, CDC): $=164.5, 157.8, 153.9, 153.2, 137.4,

N-Cyclopropyl-4-((2-mor pholinoethyl)amino)-1-(p-tolyl)-1H-
pyrazolo[3,4-d]pyrimidine-6-car boxamide (8t): The procedure
for 8a was applied to residlt (105 mg, theoretically 0.0801
mmol). Silica gel column chromatography (a mixtuoé
methylene chloride and methyl alcohol (20:1)) gdwve desired
product8t (16 mg, 49%). m.p. 98.3C; 'H NMR (300 MHz,
CDCly): 6=8.14 (br s, 1H), 7.97 (m, 3H), 7.33 @8.2 Hz, 2H),
3.76 (t,J=4.4 Hz, 6H), 2.93 (m, 1H), 2.73 (6.0 Hz, 2H), 2.54
(t, J=4.4 Hz, 4H), 2.43 (s, 3H), 0.88 (m, 3H), 0.66 (m, 2Hinp

385.1650. 135.9, 134.4, 129.8, 122.4, 102.2, 50.2, 47.7,,422.8, 21.1,
4-((1-Benzylpiperidin-4-yl)amino)-N-cyclopr opyl-1-(4- 11.1, 8.5, 6.8 ppm; IR (ATR, neat)=3390, 2990, 2921, 2850,
methoxyphenyl)-1H-pyrazol o[ 3,4-d]pyrimidine-6- 1733, 1671, 1590, 1513, 1453, 1434, 1420, 13890,13891,

carboxamide (8r): The procedure foBa was applied to resin 1236, 1196, 1172, 1123, 1078, 1009, 970, 943, 833, 797,
11r (145 mg, theoretically 0.105 mmol). Silica gel woh 775, 718, 676 city MS (ESI): mz 422 M+H']; HRMS (EI):
chromatography (a mixture of methylene chloride amethyl —nvzcalcd for GiHsaiN;O: 421.2590M7]; found: 421.2588

alcohol (15:1)) gave the desired prod8ct(37 mg, 71%). m.p.

245.3°C: 'H NMR (300 MHz, CDGJ): 6=8.09 (s, 1H). 7.99 (brs, - CYG0Propyl-1-(4-fluorophenyl)-a-mor pholino-1H-

pyrazolo[3,4-d]pyrimidine-6-car boxamide (8v): The procedure
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for 8a was applied to resifilv (110 mg, theoretically 0.0865 108.9, 108.3, 104.6, 102.0, 101.8, 55.1, 48.9, ,28.3 (one

mmol). Silica gel column chromatography (a mixtucé
methylene chloride and methyl alcohol (30:1)) gdve desired
product8v (19 mg, 56%). m.p. 196.%; '"H NMR (300 MHz,

carbon peak missing) ppm; IR (ATR, neaty3270, 2991, 2835,
2646, 2484, 2221, 1672, 1654, 1605, 1565, 15095,14956,
1434, 1392, 1355, 1318, 1295, 1277, 1243, 12008,11627,

CDCly): 0=8.15 (s, 1H), 8.11 (m, 2H), 7.83 (br s, 1H), 7.23 (m,1092, 1055, 1023, 1002, 965, 940, 849, 830, 796, 715, 681

2H), 4.07 (tJ=5.1 Hz, 4H), 3.91 (t)=5.1 Hz, 4H), 2.92 (m, 1H),
0.89 (m, 2H), 0.66 (m, 2H) ppMiC NMR (125 MHz, CDG)):
5=164.4, 161.3 (dJ= 244.8 Hz), 157.3, 154.7, 154.4, 134.8,

cm®; MS (ESI): 'z 495 M+H']; HRMS (EIl): m/z calcd for
Co7H,eNgO,: 494.2179 M™]; found: 494.2178.

133.7, 123.9 (dJ= 8.2 Hz), 116.0 (dJ= 22.8 Hz), 101.6, 66.4, Acknowledgments

45.7, 22.9, 6.9 ppm; IR (ATR, neat}=3189, 2856, 1652, 1567,
1506, 1437, 1393, 1352, 1296, 1284, 1261, 1245212181,
1155, 1114, 1086, 1068, 1032, 1001, 966, 939, 838, 809,
772, 737, 671 cih MS (ESI): mz 383 M+H']; HRMS (EI):
mvz caled for GoH1oFNgO,: 382.1554 [17]; found: 382.1557.

N-Cyclopropyl-1-(4-fluor ophenyl)-4-(4-(2-fur oyl)piperazin-1-
yl)-1H-pyrazolo[3,4-d]pyrimidine-6-carboxamide (8w): The
procedure foBa was applied to resihlw (140 mg, theoretically
0.103 mmol). Silica gel column chromatography (atome of
methylene chloride and methyl alcohol (30:1)) gdwve desired
product8w (34 mg, 69%). m.p. 228%; 'H NMR (500 MHz,
CDCly): 6=8.19 (s, 1H), 8.13 (dd=4.9, 9.1 Hz, 2H), 7.87 (br s,
1H), 7.57(s, 1H), 7.26 (m, 2H), 7.17 @:3.3 Hz, 1H), 6.57 (q,
J=1.7 Hz, 1H), 4.25 (m, 4H), 4.13 (m, 4H), 2.95 (m, 13433 (m,
2H), 0.69 (m, 2H) ppm-*C NMR (75 MHz, DMSOds): 6=164.4,
160.2 (d,J= 251.5 Hz), 156.4, 156.3, 155.7, 154.1, 146.9,d,45.
135.2, 134.9, 123.4 (d= 8.4 Hz), 116.0, 115.9 (d= 22.7 Hz),
111.4, 101.0, 22.9, 6.0 (two carbon peaks missimgh;pIR
(ATR, neat):v=3402, 3119, 3096, 3003, 2847, 1684, 1631, 1559,
1510, 1479, 1435, 1391, 1371, 1340, 1327, 12818,12330,
1208, 1183, 1142, 1112, 1090, 1049, 1027, 1183211412,
1090, 1049, 1027, 1005, 967, 944, 885, 851, 838, 806, 750,
690, 671 cnit; MS (ESI): mz 476M+H']; HRMS (El): m/z
calcd for GH,,FN,O5: 475.1768 [1']; found: 475.1768.

1-(4-Cyanophenyl)-N-cyclopr opyl-4-(4-(pyrrolidin-1-
yl)piperidin-1-yl)pyrazolo[3,4-d] pyrimidine-6-car boxamide
(8x): The procedure foBa was applied to residlx (100 mg,
theoretically 0.0743 mmol). Silica gel column chatography (a
mixture of methylene chloride and methyl alcohadd:@) gave
the desired produd@x (17 mg, 50%). m.p. 258.%; '"H NMR
(500 MHz, DMSO€): 6=8.75 (s, 1H), 8.59 (m, 1H), 8.57 (d,
J=8.7 Hz, 2H), 8.07 (dJ=8.7 Hz, 2H), 2.84 (m, 1H), 2.58 (m,
4H), 2.03 (m, 2H), 1.72 (m, 4H), 1.54 (m, 2H), 1.242), 1.18
(m, 2H), 0.86 (m, 1H), 0.75 (m, 2H), 0.67 (m, 2H) ppnC
NMR (125 MHz, DMSO#€): 6=165.0, 156.6, 156.5, 155.8, 142.5,
137.2, 134.1, 121.4, 119.1, 108.8, 101.8, 60.53,530.9, 23.5,
6.4 (two carbon peaks missing) ppm; IR (ATR, neat3268,
2953, 2919, 2851, 2773, 2220, 1655, 1605, 1565, 1897,
1434, 1392, 1351, 1276, 1238, 1204, 1188, 1167111683,
1048, 1016, 967, 964, 940, 875, 848, 800, 776, BBB, c’;
MS (ESI): m/iz 457 M+H'; HRMS (El): m/z calcd for
CasH,Ng03: 456.2386 M7]; found: 456.2385.

1-(4-Cyanophenyl)-N-cyclopr opyl-4-(4-(3-
methoxyphenyl)piperazin-1-yl)-4,5-dihydr o-1H-pyr azol o[ 3,4
d]pyrimidine-6-carboxamide (8y): The procedure foBa was
applied to resirlly (130 mg, theoretically 0.0939 mmol). Silica
gel column chromatography (a mixture of methylemdoicde
and methyl alcohol (20:1)) gave the desired pro@yc(25 mg,
49%). m.p. 253.8C; 'H NMR (300 MHz, DMSOdj): 6=8.77 (s,
1H), 8.63 (d,J=4.2 Hz, 1H), 8.58 (dJ=8.8 Hz, 2H), 8.07 (d,
J=8.8 Hz, 2H), 7.17 (t)=8.2 Hz, 1H), 6.58 (qJ=2.0 Hz, 1H),
6.50 (t,J=2.1 Hz, 1H), 6.41 (qJ=2.0 Hz, 1H), 4.20 (m, 4H), 3.74
(s, 3H), 3.40 (m, 4H), 2.86 (m, 1H), 0.75 (m, 2H), 0(6§ 2H)
ppm; C NMR (125 MHz, DMSOdy): 6=165.0, 160.8, 156.8,
156.3, 155.7, 152.2, 142.4, 136.9, 133.8, 130.1,.2,2118.9,
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