


3.96 (4H, m), 3.77 (4H, t,J = 4.4 Hz), 3.02 (2H, bs), 2.02 (2H, m),
1.88 (2H, m).

General Procedure for Formation of Ureidophenyl Compounds
(25- 27). The 4-[6-(4-aminophenyl)-4-morpholin-4-yl-1H-pyra-
zolo[3,4-d]pyrimidin-1- yl]piperidine-1-carboxylate24a- c (0.12
mmol) was dissolved in dichloromethane (1 mL), and triethyla-
mine (65 � L) was added. The resulting solution was added
dropwise to a solution of triphosgene (15 mg) in dichloro-
methane (1 mL), and the mixture was stirred at ambient
temperature for 5 min. The mixture was then added to a solution
of amine (see individual compounds for details), and the mixture
was stirred for 2- 16 h. The solvents were concentrated, and the
crude product was purified by HPLC (TFA buffers).

The following compounds were prepared according to the
general procedure.

Methyl 4-(6-(4-(3-Methylureido)phenyl)-4-morpholino-1H-pyra-
zolo[3,4-d]pyrimidin-1-yl)piperidine-1-carboxylate(25a). By use of
the general conditions described above, methyl 4-(6-(4-amino-
phenyl)-4-morpholino-1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidi-
ne-1-carboxylate (24a) was treated with methylamine to provide
25a. Yield: 0.110 g, 53%, white solid. HPLC: 98% pure,tR = 11.3
min. 1H NMR (DMSO- d6): � 8.78 (1H, s), 8.31 (2H, d,J = 8.8
Hz), 8.27 (1H, s), 7.51 (2H, d,J = 8.8 Hz), 6.08 (1H, m), 5.02 (1H,
m), 4.11 (2H, m), 3.99 (4H, m), 3.78 (4H, m), 3.65 (3H, s), 3.12 (2H,
m), 2.66 (3H, d,J = 4.4 Hz), 2.01 (2H, m), 1.93 (2H, m). HRMS:
m/z 495.244 92 ([Mþ H]þ observed);m/z 495.246 28 ([Mþ H]þ

calculated).
tert-Butyl 4-(6-(4-(3-Methylureido)phenyl)-4-morpholino-1H-

pyrazolo[3,4-d]pyrimidin-1-yl)piperidine-1-carboxylate(27a). 27a
was prepared according to the general procedure, using 3.2 g of
tert-butyl 4-[6-(4-aminophenyl)-4-morpholin-4-yl-1H-pyrazolo-
[3,4-d]pyrimidin-1-yl]piperidine-1-carboxylate (24c), 1.0 g of tri-
phosgene, and excess methylamine in THF (2 N). Yield: 3.2 g
(84%). HRMS: m/z537.293 92 ([Mþ H]þ ). Exptl - calcd = 0.69
mmu. HPLC: 99% pure, tR = 14.1 min. 1H NMR (DMSO- d6): �
8.77 (1H, s), 8.30 (2H, d,J = 8.8 Hz), 8.26 (1H, s), 7.50 (2H, d,
J = 8.8 Hz), 6.06 (1H, dd, J = 4.4 Hz, J = 5.0 Hz), 4.97 (1H, m),
4.10 (2H, m), 3.98 (4H, m), 3.78 (4H, t,J = 5.2 Hz), 3.03 (2H, m),
2.66 (3H, d,J = 4.4 Hz), 2.04 (2H, dq, J = 3.6 Hz, J = 11.6 Hz),
1.90 (2H, d,J = 9.2 Hz), 1.45 (9H, s).

Additional compounds (25b- f, 26b,c, 27b,c) are summarized
in the Supporting Information.

1-Methyl-3-(4-(4-morpholino-1-(piperidin-4-yl)-1H-pyrazolo[3,
4-d]pyrimidin-6-yl)phenyl)urea (28). To a solution of tert-butyl
4-(6-(4-(3-methylureido)phenyl)-4-morpholino-1H-pyrazolo[3,
4-d]pyrimidin-1-yl)piperidine-1-carboxylate (27a) (3.2 g 5.97
mmol) in dichloromethane (40 mL) was added trifluoroacetic
acid (excess), and the mixture was stirred at room temperature
for 2 h and then concentrated. The residue was treated with 2 N
HCl and extracted 2 times with dichloromethane. The aqueous
phase was basified with sodium hydroxide and extracted 4 times
with ethyl acetate. The combined organics were dried with
sodium sulfate, filtered, and concentrated to a white solid.
The solid was dissolved in acetonitrile, and a solution of HCl
in MeOH was added to precipitate a white solid. The solid was
collected by filtration and washed with acetonitrile to afford 2.6
g of the title compound (94%). LCMS: 99% pure, tR = 1.69
min, m/z 437.2 ([Mþ H]þ ). HRMS: m/z437.240 38 ([Mþ H]þ ).
Exptl - calcd = - 0.42 mmu.1H NMR (DMSO- d6): � 8.82 (1H,
s), 8.34 (2H, d,J = 8.8 Hz), 8.31 (1H, s), 7.52 (2H, d, J = 8.8
Hz), 6.11 (1H, d, J = 4.8 Hz), 5.12 (1H, m), 4.00 (4H, m), 3.78
(4H, t, J = 4.8 Hz), 3.47 (2H, d, J = 12.8 Hz), 3.24 (2H, q, J =
11.2 Hz), 2.66 (3H, d,J = 4.4 Hz), 2.26 (2H, q, J = 13.2 Hz),
2.12 (2H, d,J = 11.6 Hz).

Methyl 4-(6-(4-(3-Methylureido)phenyl)-4-morpholino-1H-pyra-
zolo[3,4-d]pyrimidin-1-yl)piperidine-1-carboxylate(25a). To a solu-
tion of 1-methyl-3-[4-(4-morpholin-4-yl-1-piperidin-4-yl-1H-pyra-
zolo[3,4-d]pyrimidin-6-yl)phenyl]urea (28, 200 mg, 0.42 mmol) in
dichloromethane (4.0 mL) and triethylamine (excess) was added
methyl chloroformate (0.040 mL), and the mixture was stirred at

room temperature for 1 h. The mixture was washed 3 times with
water, and the organics were combined and dried over sodium
sulfate. The mixture was filtered over Magnesol and eluted with
ethyl acetate. The filtrate was concentrated to a crude solid. The
solid was recrystallized 2 times from acetonitrile to give 64 mg
(31%) of the title compound. The thus obtained compound was
identical to 25a obtained according to Scheme 5. LCMS: 92%
pure,tR = 2.18 min, m/z495.2 ([Mþ H]þ ). 1H NMR (DMSO- d6):
� 8.78 (1H, s), 8.31 (2H, d,J = 8.8 Hz), 8.27 (1H, s), 7.51 (2H, d,
J = 8.8 Hz), 6.08 (1H, m), 5.02 (1H, m), 4.11 (2H, m), 3.99
(4H, m), 3.78 (4H, m), 3.65 (3H, s), 3.12 (2H, m), 2.66 (3H, d,J =
4.4 Hz), 2.01 (2H, m), 1.93 (2H, m).

Isopropyl 4-(6-(4-(3-Methylureido)phenyl)-4-morpholino-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)piperidine-1-carboxylate(26a). To
a solution of 1-methyl-3-[4-(4-morpholin-4-yl-1-piperidin-4-yl-
1H-pyrazolo[3,4-d]pyrimidin-6- yl)phenyl]urea (28, 40 mg, 0.08
mmol) in dichloromethane (1.0 mL) and triethylamine (excess)
was added isopropyl chloroformate (excess), and the mixture was
stirred at room temperature for 1 h. The crude product was
purified by HPLC using TFA buffers to give 13.8 mg (31%).
LCMS: 100% pure, tR = 2.34 min, m/z 523.3 ([M þ H]þ ).

Methyl 4-(4-Morpholino-6-(4-(3-(4-(2-(pyrrolidin-1-yl)ethyl)-
phenyl)ureido)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidi-
ne-1-carboxylate(25g). A solution of methyl 4-(6-(4-(3-(4-(2-
hydroxyethyl)phenyl)ureido)phenyl)-4-morpholino-1H-pyrazo-
lo[3,4-d]pyrimidin-1-yl)piperidine-1-carboxylate (25f) (0.060 g,
0.099 mmol) in methylene chloride (1 mL) was prepared.
Triethylamine (0.041 mL, 0.23 mmol) was added, followed by
p-toluenesulfonyl chloride (0.019 g, 0.099 mmol), and the solu-
tion was stirred at room temperature for 3 h. The solution was
then diluted with methylene chloride, washed with saturated
sodium bicarbonate, brine, dried (Na2SO4), decanted, and con-
centrated under reduced pressure. The crude tosylate (0.049
mmol) was dissolved in methylene chloride (1 mL), and pyrro-
lidine (0.038 mL, 0.450 mmol) was added. The solution was
stirred at room temperature for 14 h. Solvent was removed under
reduced pressure. Purification by HPLC provided25g. Yield:
0.010 g, 34%, white solid. LCMS: 100% pure,tR = 2.05 min, m/z
654.3 ([M þ H]þ ).

Additional compounds (25h,i) are summarized in the Sup-
porting Information.
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