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1. Introduction estef®can be converted to pyrazolopyrimidinones as welit B
there are some drawbacks such as the requirememdjdleint,16

Pyrazolopyrimidine compounds are exist widely inunatand  multistep sequencé$high reaction temperatut&®® complicated

biologically active compoundS.Pyrazolopyrimidinones, as a reagent$” high pressuré® or long reaction timé®

subtype, possess a series of biological activisiesh as anti-

. . .. X . o
cancer? anti-schistosomaf, anti-inflammatory;' anti-obesity? o
adenosine receptors {pantagonist§ herbicide’ PDE inhibitor® N//fLNHz e OR,
Ibrutinib and sildenafil, recently received extemsattentionare N N, carborylic ai;dﬁ]o : g NH,
o« . .« ge . - acyl chloride
the most representative pyrazolopyrimidine drugguife 1). Ry °"h°eSET§[]”] : I
gester| i i
N=\ aldehyde[ 13]
H,oN \ /N {mine[ 9b]
mide[ 14]
\N,N/uO [¢] Me
o N SN o
N 0.0 | N CN  carboxylic acid[9a,15]
o KNts S N//I acid anhydride[ 16] N
\ N \) hPr N ketone[17] N N,J\ R
Me” OFt %, NH, RoOh
Tbrutinib Sildenafil
" e Scheme 1The general syntheses of pyrazolo[3,4-
Figure 1. Representative pyrazolopyrimidine drugs d]pyrimidinones
The traditional methods (Scheme 1) for the synthedi In our previous studies, the cyclocondensationaibke and

pyrazolo[3,4d]pyrimidinones need multiple steps, including the aromatico-aminonitrile catalyzed by base afforded pyrimidiro
reaction of 5-aminopyrazole-4-carboxamide hydrotyzem o- derivatives.” And we thought 5-aminopyrazole-4-carbonitrile is
aminonitrile and carboxylic acidacyl chloride;’ orthoester;”  synthesized in the condition of base. So we desigmestpot
ester'” aldehyde’® imine® amid€, and the cyclization of 5- multicomponent heterocyclization of methylenemaluitrdes,
aminopyrazole-4-carbonitrile with carboxylic adfd,”® acid  hydrazines and aldehydes for the synthesistpyrazolo[3,4-
anhydride’’ ketone'’ Other 5-aminopyrazole carboxylic acid or d]pyrimidin-4-ones (Scheme 2).
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: & Table 2. Three-component one-pot tandem synthesidf 4
N /)Ni —a CHO pyrazolo[3,4d]pyrimidin-4-one$
A N b R, 9
oA i R 4 2 £ ;
N TR, S TR R SR RO ON -3y, NaOH (20%) _ ™\ A A
' : [ %Rﬁ = +[; ] ij 60°C JN N : }Rz
S3r R, CN /< Yy <o
\U’ 3 (\¢->R| 4
,T,FNHZ +R_,O N o o
" T
L\p jRu R, CN N//\/H\)LNH N\//jfL/NH Nﬁ NH
N N/)\© N N)\©\ NTON
Scheme 2The retrosynthetic design of reaction. @ @ i @7 Me
. . 4c, 89%
2. Results and Discussion 42, 82% 4b, 85% e
The reaction of 2-(ethoxymethylene)malononitrilaepyl- i i 9
hydrazine, and benzaldehyde is selected as thelrnmdptimize NCH\N” N//j\\)LNH N//j\\)LNH QB
. o . . N N/ OMe N N/ N P>
the reaction conditions, and the results were suiaethin Table N
1. No target product was obtained with acid catalystno @7 L OMe @ OMe
catalyst (Table 1, entries 1-3), and the catalyidformance of 4d 82% e 85% 41, 90%
Table 1. Optimization of reaction conditiofs i 0 2
[0} N//\/fLNH 7 NH //\/fLNH OMe
NHNH, CHO /f‘\ N N/)\Q N N
2 7 NH N N N
EtO CN Nl JEt
N — N Cat. N N/ @ l‘\l @
> < sh > Et Br B
H CN 49, 92% 4i, 81% r
1a 2a 3a 4a ' 4h, 77% 1 61%
b Me % n-Pr o o
. ) )
Entry Solvent Cat (eqiv) Temp (C)  Yield® (%) N)\/H\)L/NH N%jf‘iNH . ﬁLNH
1 Toluene - 60 0 h NJ\@ N% NJ\@ N N)\©
2 Toluene ZnCl (1.0) 60 0 4, 83% 4k, 82% Q
Cl
3 Toluene TsOH (1.0) 60 0 41, 81%
4 Toluene KOBu-t (0.2) 60 28 0 0
NH
5 Toluene  DBU (0.2) 60 56 NTL/ N\//TL/NH
N /N N)\©
6 Toluene NaOEt (0.2) 60 69 e t+Bu
e 4n, 82%
7 Toluene KOH (0.2) 60 69 4m, 85%
8 Toluene NaOH (0.2) 60 83 (o] o]
7 NH v NH
9 DMSO NaOH (0.2 60 56 Nﬁ Nﬁk
0.2 N7 N7 “n-pr N N)%
10 Diox® NaOH (02) 60 14 @ H
11 Toluene NaOH (0.2) Reflux 73 40, 83% 4p, 85%
12 Toluene NaOH (0.2) 25 63 ®Reactions conditionsta (1.2 mmol),2a (1 mmol), 3a (1.2 mmol) and
NaOH (0.2 mmol) in toluene (20 ml)*&Et or Me
13 Toluene NaOH (0.1) 60 35
14 Toluene NaOH (0.4) 60 83 were listed in Table 2. Aromatic aldehydes possgssin

*Reactions conditionsla (1.2 mmol),2a (1 mmol), 3a (1.2 mmol) and
catalyst in solvent (20 mifIsolated yields‘Diox = 1,4-dioxane’Reaction
time: 48h.

inorganic bases was higher than that of organicshéBable 1,
entries 4-8). Toluene was best solvent (Table Ljie=n8-10).
The affect of temperature was also investigated I€Tabentries
11-12). Although higher temperature facilitated treaction,

electron-donating groups (EDG) provided the corredpan
target products in good to excellent yields (Tablda-g). And
the aromatic aldehyde with electron-withdraw groupdV({®
gave lower yields than that of aldehyde with EDG. Thesjble
reason is that the EDG increased the nucleophilicitigich
facilitated intramolecular Pinner reaction. To hat expand this
one-pot methodology, some 1-substituted and 3-gutest

pyrazolo[3,4d]pyrimidin-4-ones were synthesized in good yields
(Table 2,4j-m). And the corresponding product was obtained

more by-products were obtained, therefore the amposifrom aliphatic hydrazine in good yields (Table4n). Notably,
temperature was 60. The amount of catalyst had influence onyeaction between ketones and chain aldehydes affotte

the reaction and the appropriate choice was 0.2alguit (Table
1, entries 8, 13, 14).

corresponding compounds in good yields (Tabld®p). These
results indicated the universality and advantagésorte-pot

With the optimum conditions in hand, a range dfi-4 method.
pyrazolo[3,4d]pyrimidin-4-ones were synthesized and the results
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Scheme 3Proposed mechanism of the formatiortof

In order to rationalize the process of reactionpassible
reaction mechanism is depicted in Scheme 3. Matleyi@lono-
nitrile 2 undergoes nucleophilic addition with hydrazibheand
then followed by cyclisation, aromatization to ohtathe
intermediate 5-aminopyrazole-4-carbonitfleThe amino group
of 5 attacks aldehyde to affolwith the catalysis of base. Then
6 undergoes intramolecular nucleophilic addition 8rfidoxazine
7 is formed, and then rearranges to dihydro pyrd2¢lad]pyri-
midin-4-ones9 (Dimroth rearrangemefd. At last,9 transforms
to the target produet by air oxidant®

/I CHO
/ NH
N NH2+© NaOH N\N\ .
- N \[j
@ 3a @
4

Scheme 4The synthesis ofa by the reaction oba with 3a.

To further demonstrate this mechanism, the keynmeeliates,
5-amino-1-phenyl-#H-pyrazole-4-carbonitril&a®, was separated
and reacted with benzaldehy@a in the catalyst of NaOH to
give the targeted product, 1,6-diphenyl-1,5-dihydkbpyrazolo-
[3,4-d]pyrimidin-4-onedain 85% yield (Scheme 4).

All products were characterized by IRI-NMR, “C-NMR
and ESI spectra. And the structuredof was further confirmed
by X-ray diffraction (Figure 2§°

Figure 2. Molecular structure of compourdh.
3. Conclusions

In summary, an effective method for combining two lwel
known reactions into one-pot tandem reaction forttssis of

pyrazolo[3,4d]pyrimidin-4-ones was developed. This is the first
time to construct pyrazolo[3 djpyrimidinones from hydrazines,
methylenemalononitriles and aldehydes. This metlawdids
expensive catalyst, high reaction temperature and reaction
time. All products were easy to isolate and have rveoient
application for the construction of pyrazolopyrifmone
skeleton.

4. Experimental section

General Methods: The raw materials including hydrazines,
2-(ethoxymethylene)malononitrile and aldehydes eoenmer-
cially available. 2-(1-Ethoxyethylidene)malonorériand 2-(1-
methoxy-butylidene)malononitrile were synthesizeahfrortho-
ester using the method reported by Markwal&®r.Melting
points were determined using XT4 microscope meltimgntp
apparatus (uncorrected). Infrared (IR) spectra wecerded on a
Perkin Elmer FT-IR spectrophotometer with KBr pelléH and
¥C NMR spectra were recorded at a Bruker 400 MHz spectr
meter with TMS as the internal standard. Mass specfre
obtained with ESI ionization using a Bruker APEX IMdanAB-
HS mass spectrometer.

General Procedure for the Synthesis of 44ydrazine ¢, 1.2
mmol) and methylenemalononitril@,(1.0 mmol) were mixed in
toluene, then NaOH (0.2 mmol) and aldehy8el(2 mmol) was
added at 61T. At the end of the reaction (TLC monitoring), the
reaction mixture was extracted with EtOAcX20 mL). Then
the organic layer was evaporated under reduced ypees$he
crude product was washed by ethanol and then filtdred filter
cake was dried and purified by crystallization fratihanol to
afford pured.

1,6-Diphenyl-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-

one (4a): White solid; m.p. > 30iC; IR (KBr, v, cm'l): 3077,
1684;"H NMR (400 MHz, DMSOds) (6, ppm): 12.65 (s, 1H),
8.37 (s, 1H), 8.20-8.15 (m, 4H), 7.64-7.57 (m, 5H3477.40 (m,
1H); ®C NMR (100 MHz, DMSOds) (5, ppm): 158.7, 156.5,
152.7, 138.9, 136.5, 132.5, 132.5, 129.8, 129.8.7,2127.5,
122.1, 106.5; HRMS (ESI): calcd. For;/8;,N,OH [M+H]"
289.1084; found 289.1091.

6-(4-Ethylphenyl)-1-phenyl-1,5-dihydro-4H-pyrazolo[3,4-

d]pyrimidin-4-one (4b): White solid; m.p. 253-25€; IR (KB,
v, cmit): 3078, 2966, 1686H NMR (400 MHz, DMSOd) (6,
ppm): 12.53 (s, 1H), 8.34 (s, 1H), 8.17-8.11 (m, 4H§2-7.58
(m, 2H), 7.43-7.40 (m, 3H), 2.71 (@= 8.0 Hz, 2H), 1.23 () =
8.0 Hz, 3H);"*C NMR (100 MHz, DMSQds) (5, ppm): 158.7,
156.5, 152.8, 148.8, 138.9, 136.5, 130.0, 129.8.812127.4,
122.0, 106.3, 28.6, 15.7; HRMS (ESI): calcd. FasHgN,OH
[M+H] " 317.1397; found 317.1397.

1-Phenyl-6-p-tolyl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyri-

midin-4-one (4cf”: White solid; m.p. 295-29C; IR (KBr, v,
cm): 3078, 2971, 1684'H NMR (400 MHz, DMSOds) (4,
ppm): 12.58 (s, 1H), 8.35 (s, 1H), 8.17-8.09 (m, 4H§2-7.58
(m, 2H), 7.43-7.37 (m, 3H), 2.40 (s, 3HJC NMR (100 MHz,
DMSO-dg) (6, ppm): 159.0, 156.6, 152.9, 142.6, 139.0, 136.5,
129.8, 128.6, 127.4, 122.0, 106.3, 21.5; ESI-M$z)( = 303
(M+H]").

1-Phenyl-6-(3,4,5-trimethoxyphenyl)-1,5-dihydro-#-pyr-
azolo[3,4d]pyrimidin-4-one (4d): White solid; m.p. > 30;
IR (KBr, v, cm"): 3103, 2939, 1685!H NMR (400 MHz,
DMSO-dy) (5, ppm): 12.65 (s, 1H), 8.36 (s, 1H), 8.19-8.17 (m,
2H), 7.63-7.59 (m, 4H), 7.43-7.39 (m, 1H), 3.90 (s, ,6HY6 (s,
3H); **C NMR (100 MHz, DMSOds) (5, ppm): 158.8, 155.8,
153.3, 152.6, 141.1, 138.9, 136.6, 129.7, 127.4,312121.9,



4
106.2 106.1, 60.7, 56.5; HRMS (ESI): calcd. FggHzsN,O4H
[M+H]* 379.1401; found 379.1402.

6-(4-Methoxyphenyl)-1-phenyl-1,5-dihydro-H-pyrazolo

[3,4-d]pyrimidin-4-one (4e)’® Yellow solid; m.p. > 30%C; IR
(KBr, v, cmi®): 3111, 2971, 1673H NMR (400 MHz, DMSO#d)
(0, ppm): 12.49 (s, 1H), 8.34 (s, 1H), 8.22-8.15 (m, ,4HpH3-
7.59 (m, 2H), 7.44-7.40 (m, 1H), 7.14-7.12 (m, 2HRE3(s, 3H);
¥C NMR (100 MHz, DMSOQdg) (5, ppm): 162.8, 158.8, 156.1,
152.9, 139.0, 136.5, 130.5, 130.0, 127.4, 124.2.012114.7,
106.0, 56.0; ESI-MSni/z) = 319 ([M+H]).

6-(2-Ethoxyphenyl)-1-phenyl-1,5-dihydro-4H-pyrazolo

[3,4-d]pyrimidin-4-one (4f)*%: Yellow solid; m.p. 210-21°C; IR
(KBr, v, cmi®): 3078, 2973, 1685H NMR (400 MHz, DMSOd)
(0, ppm): 12.17 (s, 1H), 8.37 (s, 1H), 8.37-8.10 (m, ,2ZHB3-
7.80 (m, 1H), 7.59-7.53 (m, 3H), 7.42-7.38 (m, 1HR277.20
(m, 1H), 7.14-7.10 (m, 1H), 4.18 (§= 8.0 Hz, 2H), 1.36 () =
8.0 Hz, 3H);"*C NMR (100 MHz, DMSQds) (5, ppm): 157.8,
157.3, 156.0, 136.5, 133.4, 131.1, 129.7, 127.2.212121.1,
113.5, 106.3, 64.7, 14.9; ESI-M8VE) = 333 ([M+H]).

6-(4-(Diethylamino)phenyl)-1-phenyl-1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-4-one (4g): Yellow solid; m.p. 284-
286°C; IR (KBr, v, cmi'): 3079, 2969, 1689H NMR (400 MHz,
DMSO-dg) (6, ppm): 12.17 (s, 1H), 8.28 (s, 1H), 8.19 J& 8.0

Tetrahedron

127.0, 121.8, 104.1, 30.04, 21.88, 14.18; HRMS (ESlEd. For
CooH1gN,OH [M+H]" 331.1553; found 331.1546.

1-(4-Chlorophenyl)-6-phenyl-1,5-dihydro-4H-pyrazolo

[3,4-d]pyrimidin-4-one (41): White solid; m.p. > 30C; IR (KBr,
v, cmi’): 3078, 1683!H NMR (400 MHz, DMSOds) (5, ppm):
12.70 (s, 1H), 8.40 (s, 1H), 8.22-8.19 (m, 4H), 7.697{m, 5H);
¥C NMR (100 MHz, DMSOQdg) (5, ppm): 158.6, 156.8, 152.8,
137.7, 136.9, 132.6, 131.6, 129.8, 129.3, 128.8.5,2106.6;
HRMS (ESI): calcd. For GH;;CIN,OH [M+H]" 323.0694;
found 323.0695.

1-(3,5-Dimethylphenyl)-6-phenyl-1,5-dihydro-H-pyrazo-

lo[3,4-d]pyrimidin-4-one (4m): White solid; m.p. 280-282; IR
(KBr, v, cmi®): 3073, 2969, 1683H NMR (400 MHz, DMSOds)
(0, ppm): 12.63 (s, 1H), 8.33 (s, 1H), 8.18-8.16 (m,,ZHJ6 (s,
2H), 7.63-7.59 (m, 3H), 7.06 (s, 1H), 2.39 (s, 6F% NMR (100
MHz, DMSO<g) (5, ppm): 158.7, 156.4, 152.6, 139.0, 136.3,
132.5, 132.5, 129.3, 128.9, 128.6, 119.9, 106.46;2HRMS
(ESI): caled. For GH;CIN,OH [M+H]® 317.1397; found
317.1398.

1-(Tert-butyl)-6-phenyl-1,5-dihydro-4H-pyrazolo[3,4-d]
pyrimidin-4-one (4n): White solid; m.p. > 30; IR (KBr, v,
cm'): 3027, 2968, 1674'H NMR (400 MHz, DMSOds) (d,
ppm): 12.39 (s, 1H), 8.17-8.15 (m, 2H), 8.03 (s, 1H§2-7.56

Hz, 2H), 8.12 (d,]) = 8.0 Hz, 2H), 7.62-7.58 (m, 2H), 7.42-7.38 (m, 3H), 1.76 (s, 9H)**C NMR (100 MHz, DMSOd) (5, ppm):

(m, 1H), 6.78-6.76 (m, 2H), 3.43 (§~= 8.0 Hz, 4H), 1.13 () =
8.0 Hz, 6H);"°C NMR (100 MHz, DMSQds) (5, ppm): 158.9,
156.4, 153.4, 150.7, 139.2, 136.5, 130.2, 129.7,.112121.7,
117.2, 111.2, 105.4, 44.3, 12.9; HRMS (ESI): caléehr
C,1H2:NsOH [M+H]* 360.1819; found 360.1810.

6-(4-Bromophenyl)-1-phenyl-1,5-dihydro-4H-pyrazolo
[3,4-d]pyrimidin-4-one (4h)*": White solid; m.p. > 30C; IR
(KBr, v, cmi'): 3049, 1690H NMR (400 MHz, DMSOds) (4,
ppm): 12.78 (s, 1H), 8.38 (s, 1H), 8.13-8.10 (m, 4H31-7.79
(m, 2H), 7.62-7.58 (m, 2H), 7.45-7.41 (m, 1H}C NMR (100

158.9, 154.0, 152.2, 133.0, 132.8, 132.2, 129.8.412106.1,
60.6, 29.6; HRMS (ESI): calcd. For &;N,OH [M+H]"
269.1397; found 269.1400.

1-Phenyl-6-propyl-1,5-dihydro-4H-pyrazolo[3,4-d]pyri-
midin-4-one (40f% White solid; m.p. 253-25&; IR (KBr, v,
cm): 3077, 2962, 1675'H NMR (400 MHz, DMSOds) (4,
ppm): 12.29 (s, 1H), 8.26 (s, 1H), 8.09-8.07 (m, ZH%8-7.54
(m, 2H), 7.41-7.37 (m, 1H), 2.65 @,= 8.0 Hz, 2H), 1.81-1.72
(m, 2H), 0.95 (tJ) = 8.0 Hz, 3H);*C NMR (100 MHz, DMSOd,)
(6, ppm): 162.1, 158.4, 152.9, 139.0, 136.3, 12927,3, 121.9,

MHz, DMSO-dy) (3, ppm): 158.6, 155.7, 152.5, 138.8, 136.6,106.2, 36.6, 20.7, 13.9; ESI-M8Wg) = 255 ([M+H]).

132.3, 131.7, 130.7, 129.8, 127.6, 126.4, 122.8,5ESI-MS
(mV2) = 367 ([M+H]).

6-(5-Bromo-2-methoxyphenyl)-1-phenyl-1,5-dihydro-#-

pyrazolo[3,4-d]pyrimidin-4-one (4i): Green solid; m.p. 288-
290°C; IR (KBr, v, cmi'): 3095, 2947, 1717H NMR (400 MHz,

1'-Phenyl-1',7'-dihydrospiro[cyclohexane-1,6'-pyraolo
[3,4d]pyrimidin]-4'(5' H)-one (4p)°: White solid; m.p. 182-
184C; IR (KBr, v, cmi'): 3196, 2931, 165TH NMR (400 MHz,
DMSO-de) (4, ppm): 7.76 (s, 1H), 7.73 (s, 1H), 7.56-7.52 (m,
2H), 7.47 (s, 1H), 7.38-7.35 (m, 1H), 6.62 (s, 1H)911836(m,

DMSO-de) (5, ppm): 12.39 (s, 1H), 8.38 (s, 1H), 8.06-8.03 (m,2H), 1.68-1.62 (m, 2H) 1.56-1.51 (m, 4H), 1.46-1.42 (Hi),

2H), 7.83-7.82 (m, 1H), 7.75-7.72 (m, 1H), 7.60-7.56 @H),
7.43-7.39 (m, 1H), 7.21-7.19 (m, 1H), 3.86 (m, 3L NMR

(100 MHz, DMSOdq) (5, ppm): 157.9, 157.0, 154.7, 152.5,

138.7, 136.5, 135.4, 133.0, 129.8, 127.6, 124.8.412114.9,
112.1, 106.6, 56.8; HRMS (ESI): calcd. FoighdisBrN,OH
[M+H]* 397.0295; found 397.0287.

3-Methyl-1,6-diphenyl-1,5-dihydro-4H-pyrazolo[3,4-d]
pyrimidin-4-one (4j)*": White solid; m.p. > 30%C; IR (KBr, v,
cm): 3076, 2967, 1679'H NMR (400 MHz, DMSOds) (4,
ppm): 12.53 (s, 1H), 8.19-8.13 (m, 4H), 7.67-7.52 @ir), 2.57
(s, 3H);*C NMR (100 MHz, DMSOds) (5, ppm): 159.7, 157.3,
155.6, 153.7, 150.3, 139.8, 132.4, 129.7, 129.8.712127.0,
121.8, 100.0, 31.2; ESI-M3$n(z) = 303 ([M+H]).

1,6-Diphenyl-3-propyl-1,5-dihydro-4H-pyrazolo[3,4-d]
pyrimidin-4-one (4k): White solid; m.p. 285-28T; IR (KBr, v,
cm'): 3064, 2960, 1678'H NMR (400 MHz, DMSOd) (d,
ppm): 12.55 (s, 1H), 8.17-8.13 (m, 4H), 7.65-7.56 %ir), 7.40-
7.36 (M, 1H), 2.92 () = 8.0 Hz, 2H), 1.84-1.80 (m, 2H), 0.99 (t,
J = 8.0 Hz, 3H)®C NMR (100 MHz, DMSQd,) (d, ppm): 159.2,
156.5, 153.2, 150.6, 138.9, 132.6, 132.4, 129.B.212128.7,

1.31-1.26 (m, 1H)}*C NMR (100 MHz, DMSOds) (5, ppm):
161.7, 148.3, 139.0, 138.3, 129.8, 127.1, 121.9,41(71.0, 36.5,
25.2, 22.0; ESI-MSn/z) = 283 ([M+H]).
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HRM S spectra of 4

Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name 14100705_20141027_000003.d Acquisition Date 10/27/2014 11:21:36 AM
Sample Imx-032-4 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens. 14100705_20141027_000003.d: +NIS|
x108
289.10913
5
4
34
2
4a
14
281.11776 307.34635
294.77059
271.11272
o L " " e » ladl -
270 275 280 285 290 295 300 305 miz
Meas. m/z # Formula Score m/z_err[mDa] err [ppm] mSigma rdb e Conf N-Rule
28910913 1 C17H13N40O 100.00 289.10839 -0.74 -2.57 306 135 even ok
Peking University Mass Spectrometry Sample Analysis Report
Analysis Info
Analysis Name 15070340_20150710_000001.d Acquisition Date 7/10/2015 1:04:59 PM
Sample Imx-044-2 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens. 15070340_20150710_000001.d: +M|
x107
317.13965
34
24
14
306.22841
355.09560
o 27009135 29119544 . ) | Jmans2 | 37518020  391.28435
240 260 280 300 320 340 360 380 400  miz
Meas. m/z Formula Score m/z_err [mDa] err [ppm] mSigma rdb e~ Conf N-Rule
317.13965 31842890 C19H17N40O 100.00 317.13969 0. 6.0 135 even ok



Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name 15070340_20150710_000004.d Acquisition Date 7/10/2015 1:22:35 PM
Sample Imx-037-5 Instrument Bruker Apex IV FTMS
Comment ESI| Positive Operator Peking University
Intens, 75070340_20150710_000004.d: --M3]
x107]
379.14024
5]
(0]
4] N 7 ‘ NH
N N/ OMe
31 OMe
OMe
4d
2.
1] 411.39890
346.33174 362.32669 39128443
356.35250 : 406.35313
o N ol 1, | In Al 11 o e .
350 360 370 380 390 400 410 420 430m/z
Meas. m/z | Formula Score m/z err[mDa] err [ppm] mSigma rdb e Conf N-Rule
379.14024 55648768 C20H19N40O4 100.00 379.14008 -0.2 -0.4 10.5 135 even ok

Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name 15010108_20150106_000001.d Acquisition Date 1/6/12015 9:46:30 AM
Sample Imx-037-2 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens.. 15010108 _20150106_000001.d: +MS]|
x107. 360.18103
4
34
2 -Et
Et
14
423.19794
285.06302 320.13711 344.18623 \ sea7ant L, 43916276
o] T T T T et a T ¥ T T T
250 275 300 325 350 375 400 425 450 miz
Meas. m/z | _Formula Score m/z__err[mDa] _err [ppm] i rdb e~ Conf N-Rule
360.18103 41445576 C21H22N50O 100.00 360.18189 . 24 6.1 135 even ok



Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name

Sample

15010108_20150106_000002.d

Acquisition Date

1/6/2015 9:48:06 AM

Imx-037-4 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens. 15010108_20150106_000002.d: S|
x108 397.02868
423.19817
64
485.16814
NH OCH;
7
N 502.15845
4
436.98247
Br
4i 455.13542
4 32013737 363.07782
29513282
I | 333.04502 ] 383.16746 475.13973
0 | ] ) |I L Ll ‘iLIln |ll .
300 325 350 375 400 425 450 475 500 m/z
Meas. miz | Formula Score mfz_err[mDa] err[ppm] mSigma rdb e Conf N-Rule
397.02868 6824300 C18H14BrN40O2 0.00 397.02946 08 20 4462 135 even ok
Peking University Mass Spectrometry Sample Analysis Report
Analysis Info
Analysis Name 15010872_20150122_000009.d Acquisition Date 1/22/2015 5:23:02 PM
Sample LMX-043-2 Instrument Bruker Apex IV FTIMS
Comment ESI Positive Operator Peking University
Intens. 15010872_20150122_000009.d: +MS]|
x105
331.15455
64
44
4k
24
280.01504
265.99927 203.31897 35313613 40€.08427
: 369.11072
308.97516

260

280 300 320 340 360
Meas. m/z | Formula Score m/z err[mDa] err[ppm] mSigma rdb e  Conf N-Rule
331.15455 639170 C20H19N4O 100.00 331.15534 0.8 2.4 17.2 135 even ok

380 400 m/iz



Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name 15070340_20150710_000005.d Acquisition Date 7/10/2015 1:25:27 PM
Sample Imx-041-1 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens7, 15070340_20150710_000005.d: +MS]|
x10
3.07 323.06950
2.54
2.0
1.5
1.04 CI 4'
057 306.22864 345.05149
339.34553 360.32418
28527896 293.12039 301.14122 311.21933 I l
0.0 r} —eidly y .l | Leahoy ] PR L pl ol " T lvl
290 300 310 320 330 340 350 360 m/z
Meas. m/z | Formula Score m/z err[mDa] err[ppm] mSigma rdb e Conf N-Rule
323.06950 28983402 C17H12CIN4O 100.00 323.06942 -0.1 -0.3 57 135 even ok
Peking University Mass Spectrometry Sample Analysis Report
Analysis Info
Analysis Name 15070340_20150710_000006.d Acquisition Date 7/10/2015 1:28:30 PM
Sample Imx-039-1 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens. 15070340_20150710_000006.d: +MS
x107
317.13982
4
34
2 Me
Me 4m
14
302.30541
330.33675 346.33174 355.09577
290.26907 ] 339.12175
, 1 I N R\ [N U L L .
280 290 300 310 320 330 340 350 miz
Meas. m/z | Formula Score m/z err[mDa] err[ppm] mSigma rdb e Conf N-Rule

317.13982 40305596 C19H17N4O 100.00 317.13969 -0.1 -0.4 101 13.5 even ok



Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name
Sample Imx-039-2

15070340_20150710_000007 d

Acquisition Date

7/10/2015 1:31:23 PM

Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens 4 15070340_20150710_0000C7.d: +MS
x107
269.13996
44
34
t-Bu
291.12181
2 4n
14
246.24308 2 siﬁnez 279'13600 295.15564
e 1 i i | Ny il A ] 1 .
240 250 260 270 280 290 miz
Meas. m/z | Formula Score m/z err [mDa] err [ppm] mSigma rdb e~ Conf N-Rule
269.13996 42389552 C15H17N40O 100.00 269.13969 -0.3 -1.0 63 95 even ok



