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I. General Experimental Information

All the starting materials were commercially available agents and used without further purification.
Melting points were recorded with a micro melting point apparatus and uncorrected. 'H and *C
NMR spectra were recorded at 400 and 100 MHz, respectively. Chemical shifts were reported in ppm
from tetramethylsilane (TMS) as internal standard in DMSO-ds or CDClj; solution. Multiplicity was
indicated as follows: s (singlet), d (doublet), t (triplet), m (multiplet), dd (doublet of doublets), td
(triplet of doublets), br s (broad singlet), etc., and coupling constants were given in Hz.
High-resolution mass spectra (HRMS) were obtained via ESI mode by using a MicrOTOF mass
spectrometer. All reactions were monitored by thin-layer chromatography (TLC) using silica gel

plates (silica gel 60 F254 0.25 mm).



I1. Synthetic procedures and spectroscopic data

(I) Typical procedure for the preparation of pyrazolo[1,5-a]quinazolin-5(4H)-one (3a)

To a solution of Cs,CO; (2 mmol) in H,O (5 mL) were added methyl 2-bromobenzoate (1a, 1
mmol), 1H-pyrazol-5-amine (2a, 1.2 mmol), and Cul (0.2 mmol). The mixture was stirred at 100 °C
under nitrogen atomasphere until a complete conversion as indicated by TLC. It was cooled to room
temperature and then extracted with ethyl acetate. The combined organic phase was dried over
anhydrous Na;SO4, and concentrated under vacuum. The crude product was purified by column
chromatography eluting with petroleum ether/ethyl acetate (3:1) to give 3a. Products 3b-3t and 6
were obtained in a similar manner.
pyrazolo[1,5-a]quinazolin-5(4H)-one (3a): white solid, mp 284-286 °C; '"H NMR (400MHz,
DMSO-dg) 8: 5.89 (d, J=2.0 Hz, 1H),[] 7.46 (t, J = 7.2 Hz, 1H), 7.77 (d, J = 2.0 Hz, 1H), 7.84-7.88
(m, 1H), 8.06 (d, J = 8.4 Hz, 1H), 8.12 (dd, J; = 8.0 Hz, J, = 1.2 Hz, 1H), 12.21(s,1H); °C NMR
(100MHz, DMSO-dq) 6: 88.9, 114.8, 116.5, 125.7, 128.6, 135.5, 137.8, 139.0, 142.6, 158.9. HRMS
caled for C1oHgN30: 186.0667 [M+H]", found: 186.0674.
7-chloropyrazolo[1,5-a]quinazolin-5(4H)-one (3b): white solid, mp 275-277 °C; '"H NMR
(400MHz, DMSO-dg) 6: 591 (d, J = 1.6 Hz, 1H), 7.80 (d, J = 2.0 Hz, 1H), 7.89-7.92 (m, 1H),
8.03-8.08 (m, 2H), 12.35 (s, 1H); °C NMR (100MHz, DMSO-d¢) &: 89.3, 117.1, 118.2, 127.7, 130.0,
135.3, 136.6, 139.0, 143.0, 157.9. HRMS caled for C;oH;CIN;O: 220.0278 [M+H]", found:
220.0285.
7-methoxypyrazolo[1,5-a] quinazolin-5(4H)-one (3¢): pale yellow solid, mp 292-294 °C; '"H NMR
(400MHz, DMSO-d¢) &: 3.86 (d, J=2.4 Hz, 3H), 5.88 (t, J= 2.8 Hz, 1H), 7.47 (dd, J, =9.2 Hz, J, =
2.8 Hz, 1H), 7.55 (t, J=2.4 Hz, 1H), 7.72 (d, J =2.4 Hz, 1H), 8.02 (dd, J, = 8.8 Hz, J, =2.8 Hz, 1H),
12.22 (s, 1H); >C NMR (100MHz, DMSO-dy) &: 56.2, 88.7, 110.2, 116.6, 117.6, 123.7, 132.3, 138.2,
141.9, 157.2, 158.8. HRMS calcd for C;1H;(N30O,: 216.0773 [M+H]+, found: 216.0764.
7-nitropyrazolo[1,5-a]quinazolin-5(4H)-one (3d): pale yellow solid, mp 289-291 °C; 'H NMR
(400MHz, DMSO-d¢) 9: 5.92 (d, J =2.0 Hz, 1H), 7.85 (d, J =2.0 Hz, 1H), 8.11 (d, J =8.8 Hz, 1H),
8.56 (dd, J, = 8.8 Hz, J, = 2.4 Hz, 1H), 8.68 (d, J =2.4 Hz, 1H), 12.47 (br s, 1H); °C NMR (100MHz,
DMSO-de) &: 89.9, 116.4, 117.0, 124.4, 129.9, 139.9, 141.3, 144.3, 144.7, 157.7. HRMS calcd for
C10H7N40;: 231.0518 [M+H]", found: 231.0527.

8-nitropyrazolo[1,5-a]quinazolin-5(4H)-one (3e): pale yellow solid, mp 282-284 °C; 'H NMR
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(400MHz, DMSO-dg) 8: 5.95 (d, J =1.6 Hz, 1H), 7.86 (d, J =1.6 Hz, 1H), 8.19 (dd, J; = 8.8 Hz, J, =
1.6 Hz, 1H),[7 8.33 (d, J =8.8 Hz, 1H), 8.63 (d, J =2.4 Hz, 1H), 12.47 (br s, 1H); °C NMR (100MHz,
DMSO-dg) o: 89.7, 110.0, 119.6, 121.2, 131.0, 138.2, 139.6, 143.7, 151.5, 157.8. HRMS calcd for
C1oH7N40;: 231.0518 [M+H]", found: 231.0511.

2-methylpyrazolo[1,5-a]quinazolin-5(4H)-one (3f) ") pale yellow solid, mp 288-290 °C; 'H NMR
(400MHz, DMSO-d¢) 8: 2.25 (s, 3H), 5.73 (s, 1H), 7.41 (t, J = 7.2 Hz, 1H), 7.82 (t, J = 8.0 Hz, 1H),
7.96 (d, J = 8.0 Hz, 1H), 8.08 (d, J = 7.2 Hz, 1H), 12.09 (s, 1H); >*C NMR (100MHz, DMSO-d) :
14.4,88.9,114.5,116.2, 125.2, 128.6, 135.5, 137.8, 139.4, 151.7, 158.9.
2-cyclopropylpyrazolo[1,5-a]quinazolin-5(4H)-one (3g): yellow solid, mp 285-287 °C; 'H NMR
(400MHz, DMSO-dg) 8: 0.74-0.78 (m, 2H), 0.91-0.95 (m, 2H), 1.94-1.98 (m, 1H), 5.59 (s, 1H), 7.40
(t, J=7.2 Hz, 1H), 7.78-7.83 (m, 1H), 7.95 (d, J =8.4 Hz, 1H), 8.08 (d, J =7.6 Hz, 1H), 12.07 (s, 1H);
PC NMR (100MHz, DMSO-dg) 8: 8.8, 10.1, 85.5, 114.5, 116.1, 125.0, 128.6, 135.4, 137.8, 139.4,
158.1, 158.9. HRMS calcd for C3H;,N;30: 226.0980 [M+H]", found: 226.0986.
2-phenylpyrazolo[1,5-a]quinazolin-5(4H)-one (3h): red solid, mp 301-303 °C (Lit. *! >300 °C); 'H
NMR (400MHz, DMSO-d¢) 6: 6.37 (s, 1H), 7.39 (d, J = 7.6 Hz, 1H), 7.44-7.51 (m, 3H), 7.87-7.92
(m, 1H), 7.95-7.97 (m, 2H), 8.13-8.15 (m, 2H), 12.34 (s, 1H); *C NMR (100MHz, DMSO-d¢) :
86.3,114.8, 116.8, 125.8, 126.3, 128.7, 129.2, 129.3, 132.8, 135.6, 137.8, 140.2, 152.9, 158.9.
2-(thiophen-2-yl)pyrazolo[1,5-a]quinazolin-5(4H)-one (3i)!"": red solid, mp 281-283 °C; 'H NMR
(400MHz, DMSO-dg) 6: 6.29 (s, 1H), 7.13 (t, J=4.8 Hz, 1H), 7.47 (t,J =7.2 Hz, 1H), 7.56 (d, J=5.2
Hz, 1H), 7.62 (d, J=3.6 Hz, 1H), 7.87 (t, J =7.6 Hz, 1H), 8.05 (d, J =8.4 Hz, 1H), 8.12 (d, J =8.0 Hz,
1H), 12.31 (s, 1H); °C NMR (100MHz, DMSO-d¢) 8: 86.2, 114.8, 116.7, 125.7, 126.5, 126.9, 128.3,
128.6, 135.6, 135.8, 137.6, 140.2, 148.7, 158.9.
5-ox0-4,5-dihydropyrazolo[1,5-a]quinazoline-3-carbonitrile (3j): white solid, mp 301-303 °C; 'H
NMR (400MHz, DMSO-d) 6: 7.56 (t, J =8.0 Hz,1H), 7.92 (t, J =8.4 Hz, 1H), 8.09 (d, J =8.4 Hz,
1H), 8.15 (d, J =8.0 Hz, 1H), 8.30 (s, 1H), 13.29 (s, 1H) ; °C NMR (100MHz, DMSO-d) 3: 73.3,
113.5, 117.3, 123.8, 128.0, 128.2, 131.1, 135.9, 146.3, 146.4, 155.6. HRMS calcd for C;;H7N4O:
211.0620 [M+H]", found: 211.0628.

7-chloro-2-methylpyrazolo[1,5-a]quinazolin-5(4H)-one (3k)™!: white solid, mp 281-283 °C; 'H
NMR (400MHz, DMSO-dy) 6: 2.25 (s, 3H), 5.73 (s, 1H), 7.83 (dd, J, = 8.8 Hz, J, = 2.4Hz, 1H), 7.94
(d, J =8.8 Hz, 1H), 7.98 (d, J =2.4 Hz, 1H), 12.21 (s, 1H) ; >C NMR (100MHz, DMSO-dy) &: 14.4,
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89.2,116.9, 117.7,127.7, 129.3, 135.3, 136.6, 139.4, 152.1, 157.9.
7-chloro-2-phenylpyrazolo[1,5-a]quinazolin-5(4H)-one (31): yellow solid, mp 289-291 °C; 'H
NMR (400MHz, DMSO-d¢) 6: 6.38 (s, 1H), 7.38-7.47 (m, 3H), 7.90-7.95 (m, 3H), 8.03 (d,J =24
Hz, 1H), 8.12 (d, J = 8.8 Hz, 1H), 12.47 (s, 1H); >C NMR (100MHz, DMSO-d) &: 86.6, 117.2,
118.4, 126.3, 127.7, 129.2, 129.3, 129.9, 132.6, 135.4, 136.6, 140.2, 153.2, 157.9. HRMS calcd for
Ci6H;1CIN30: 296.0591 [M+H]", found: 296.0599.
7-methoxy-2-methylpyrazolo[1,5-a]quinazolin-5(4H)-one (3m): pale yellow solid, mp 295-297 °C;
'H NMR (400MHz, DMSO-dg) 8: 2.25 (s, 3H), 3.84 (s, 3H), 5.70 (s, 1H),7.43 (dd, J, = 9.6 Hz, J, =
2.4 Hz, 1H), 7.51 (d, J =2.8 Hz, 1H), 7.92 (d, J = 9.6 Hz, 1H), 12.10 (s, 1H); °*C NMR (100MHz,
DMSO-d¢) 3: 14.4, 56.1, 88.6, 110.1, 116.3, 117.1, 123.6, 132.3, 138.6, 150.8, 156.7, 158.7. HRMS
caled for C1,H2N30,: 230.0930 [M+H]', found: 230.0922.
2-cyclopropyl-7-methoxypyrazolo[1,5-a]quinazolin-5(4H)-one (3n): red solid, mp 294-296 °C; 'H
NMR (400MHz, DMSO-d) 6: 0.71-0.75 (m, 2H), 0.88-0.93 (m, 2H), 1.92-1.96 (m, 1H), 3.82 (s, 3H),
5.56 (s, 1H), 7.39 (dd, J, = 8.8 Hz, J, = 2.8 Hz, 1H), 7.48 (d, J =2.8 Hz, 1H), 7.87 (d, J = 9.6 Hz, 1H),
12.11 (s, 1H); >*C NMR (100MHz, DMSO-de) &: 8.8, 10.0, 56.0, 85.1, 110.0, 116.3, 117.0, 123.6,
132.2, 138.5, 156.6, 157.3, 158.8. HRMS calcd for C4H4N30,: 256.1086 [M+H]", found: 256.1082.
7-methoxy-2-phenylpyrazolo[1,5-a]quinazolin-5(4H)-one (30): red solid, mp 287-289 °C; 'H
NMR (400MHz, DMSO-d¢) 8: 3.85 (s, 3H), 6.33 (s, 1H), 7.36 (t, J =7.6 Hz, 1H), 7.42-7.48 (m, 3H),
7.54 (d, J = 3.2 Hz 1H), 7.91-7.93 (m, 2H), 8.06 (d, J =8.8 Hz, 1H), 12.34 (s, 1H); °C NMR
(100MHz, DMSO-ds) 9: 56.1, 86.0, 110.1, 116.6, 117.7, 123.6, 126.1, 129.0, 129.2, 132.1, 132.9,
139.3, 152.2, 157.1, 158.7. HRMS calcd for C17H4N30,. 292.1086 [M+H]", found: 292.1094.
2-methyl-7-nitropyrazolo[1,5-a]quinazolin-5(4H)-one (3p): yellow solid, mp 269-271 °C; 'H
NMR (400 MHz, DMSO-dy) 6: 2.23 (s, 3H), 5.72 (s, 1H), 7.95 (d, J =8.8 Hz, 1H), 8.46-8.49 (m, 1H),
8.62 (s, 1H), 12.28 (br s, 1H); °C NMR (100MHz, DMSO-ds) &: 14.4, 90.0, 116.0, 116.4, 124.4,
129.8, 140.2, 141.1, 143.8, 154.0, 157.6. HRMS calcd for C;;HoN,4Os: 245.0675 [M+H]", found:
245.0664.

7-nitro-2-phenylpyrazolo[1,5-a]quinazolin-5(4H)-one (3q): pale yellow solid, mp 292-294 °C; 'H
NMR (400MHz, DMSO-dy) 6: 6.44 (s, 1H), 7.43-7.50 (m, 3H), 7.95-7.98 (m, 2H), 8.28 (d, J =9.2 Hz,
1H), 8.65 (d, J =9.2 Hz 1H), 8.78 (s, 1H), 12.63 (br s, 1H); °C NMR (100MHz, DMSO-dy) &: 87.4,
116.5, 117.3, 124.5, 126.5, 129.3, 129.7, 130.1, 132.1, 141.2, 144.3, 154.8, 157.8, 162.8. HRMS
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caled for Ci6H1N4O3: 307.0831 [M+H]", found: 307.0838.
2-methyl-8-nitropyrazolo[1,5-a]quinazolin-5(4H)-one (3r): yellow solid, mp 290-292 °C; 'H
NMR (400MHz, DMSO-dq) &: 2.26 (s, 3H), 5.75 (s, 1H), 8.10 (dd, J, = 8.8 Hz, J, = 2.4 Hz, 1H),
8.25 (d, J =8.8 Hz, 1H), 8.47 (d, J =2.0 Hz, 1H), 12.33 (br s, 1H); >*C NMR (100MHz, DMSO-dc) §:
14.4,89.8,109.7, 119.0, 120.8, 131.0, 138.2, 140.1, 151.6, 153.0, 157.9. HRMS calcd for C;;HoN4Os:
245.0675 [M+H]", found: 245.0684.
8-nitro-2-(thiophen-2-yl)pyrazolo[1,5-a]quinazolin-5(4H)-one (3s): yellow solid, mp 279-281 °C;
'H NMR (400MHz, DMSO-dg) 8: 6.39 (s, 1H), 7.17 (t, J = 4.8 Hz, 1H), 7.64 (d, J = 5.2 Hz, 1H),
7.71 (d, J = 3.6 Hz, 1H), 8.22 (dd, J, = 8.8 Hz, J, = 2.0 Hz, 1H), 8.36 (d, J =8.8 Hz, 1H), 8.63 (d, J
=2.0 Hz, 1H), 12.64 (br s, 1H); °C NMR (100MHz, DMSO-dg) 8: 87.0, 109.9, 119.5, 121.3, 127.3,
127.6, 128.5, 131.0, 135.3, 138.0, 140.9, 149.7, 151.6, 157.9. HRMS calcd for Ci;4HoN4OsS.
313.0395 [M+H]", found: 313.0384.
8-nitro-5-oxo0-4,5-dihydropyrazolo[1,5-a]quinazoline-3-carbonitrile (3t): white solid, mp
296-298 °C; '"H NMR (400MHz, DMSO-dy) &: 8.30 (d, J = 8.4 Hz, 1H), 8.38 (d, J = 8.8 Hz, 1H),
8.44 (s, 1H), 8.66 (s, 1H), 13.63 (br s, 1H); °C NMR (100MHz, DMSO-dy) &: 76.0, 110.6, 112.7,
121.0, 122.0, 131.0, 137.6, 145.6, 151.6, 158.3. HRMS calcd for C;;HgNsOs3. 256.0471 [M+H]",
found: 256.0479.

[1,2,4]triazolo[1,5-a]quinazolin-5(4H)-one (6): white solid, mp 231-233 °C; 'H NMR (400MHz,
DMSO-dg) 8: 7.57 (t, J = 7.6 Hz, 1H), 7.94 (t, J =7.6 Hz, 1H), 8.02 (d, J =8.4 Hz, 1H), 8.17 (s, 1H),
8.19 (d, J = 7.6 Hz, 1H), 13.05 (br s, 1H); >C NMR (100MHz, DMSO-dg) &: 115.1, 117.4, 126.7,
128.8, 135.9, 136.2, 148.6, 152.2, 160.3. HRMS calcd for CoH;N,40. 187.0620 [M+H]", found:
187.0624.

(IT) Procedure for the preparation of 2-bromo-N-(1H-pyrazol-5-yl)benzamide (C)

To a solution of Cs,CO; (2 mmol) in HO (5 mL) were added methyl 2-bromobenzoate (1a, 1
mmol), and 1H-pyrazol-5-amine (2a, 1.2 mmol). The mixture was stirred at 100 °C for 4 h. The
mixture was then cooled to room temperature and extracted with ethyl acetate. The combined organic
phase was dried over anhydrous Na,SQO4, and concentrated under vacuum. The crude product was

purified by column chromatography eluting with petroleum ether/ethyl acetate (1:2) to give C.



2-bromo-N-(1H-pyrazol-5-yl)benzamide (C): 'H NMR (400MHz, CDCl,) &: 6.85 (d, J; = 2.4 Hz,
1H), 7.18 (td, J; = 8.0 Hz, J, = 1.6 Hz, 1H), 7.34 (td, J;, = 8.0 Hz, J, = 1.2 Hz, 1H), 7.43 (d, J = 2.8
Hz, 1H), 7.53 (dd, J, = 7.6 Hz, J, = 1.6 Hz, 1H), 7.57-7.59 (m, 1H), 9.82 (br s, 1H); >C NMR
(100MHz, CDCls) &: 97.2, 119.9, 127.4, 129.4, 130.0, 131.5, 133.4, 137.9, 146.7, 165.2. HRMS

calcd for C1oHoBrN;O. 265.9924 [M+H]+, found: 265.9926.



III. Copies of 'H and ®C NMR spectra of 3a-3t, 6, and C

PPM

=0
BLFE
51 — — | Lizee—,
8re | L1768 —\

06968 //I

PPM

5
IS8 —_— 4 mov%\
| SLEoy —/

1250y —
=
[=]
o .
. _ = ' ere'es
GEE'G |
e
varL
£abs T
voL'L N\§
692t .
\ - . | PoLYLL ——
Sees \ o Z <8 S — 88G9LL —
Fi=: = |
ss82 A R = erLGTL
L84 578 I e ¥Z9'8TL
g \I e ] 08Y'GEL —_
woe I 968°/EL —
8308 966'88L —
mw”w ol9TrL
i !
vZLe
zLe
9/8'95L
=]
o 3]
S0z T Y -

S

N

NH




12,349

B89

S U ——

12

. Wl
200

10

157.872

Lidi il 1
Al i, ok e
150

8.075
8053

142.982
——138.973

3329

BHEBRERR LS
DOMM@LO MM~ (D
1 1
0
Cl
NH
N™ ™
\
N—-—
3b
200
gii] 1.00
I\
|
- . —7
BRBE 59 8
8838 B¢ 3
A
/{ [
(0]
Cl
NH
N N
N=

100

40.582
40.376
40.162

S~

50

2,483

39.751
39.537
39.332

N

AN

0 PPM

e . ‘ f il J
il ko mnmmmmmu..nm\mwmhmi.ihmI.N.mm]M.MNMIWWLMWWW‘MMI "] ‘MMJl\i\wwMWMMMMMMMWIWHWMMIW

PPM



0BT —
yabT —

FLEE
LZEE
IFEE
SGEE
(-1 p

LG
8L8'G
S8R'G
5Pl
Lok L
LiF'L
PErL
Zrss
055°L
956°L
aLid
[£4
o0'e
600'g
ey
Leog

SLZEL

=

HsCO

A 00

0 PP

10

12

89€'6E
v15'6€
£81°6€

661°0F
[45 404
8L9°0F

¥9L'9S

v0L'88

621041

9Ol ——
609 LLL —

csoech

9sccel

rLgel
188yl

QLLVIGL ——
ShleGL —

H,CO

I

PPM

T
200

10



girT
8P’

S5E'E

£LE'S
BLE'S

e
aL
2oL'e
SThe
o8
LS5
195'8
€58
6/9'8
SBO'E

SapZL

NH

S

N
N

3d

.

AN

98
1§00)

|

0.95

"}'.DEI 1

088

0 PPM

10

12

Lizee
1068 —
z89'68 %

9696
::.%&N
gleor —/
regor—

9C6'68

ey oLl ——0
WO LLL—

roevelL
ge6'6Ch

188681 —
8T WL ————

el ———
089 L —

¥19°/G1L

O,N

PPM

T
200

11



hs SEEeREI2s 3¢
- W00 v v OO ;mm
S @ W a0~ [T+ 0T+]
LI
0
NH
o N§
\
N=
3e
107
oot 1{oo#'oe-{1.08 1jo
12 10 8 [:]
b N W ) O jor) o< j<e] o
o] o N @ O o O N < o~
~ o] M~ w0~ o — © (o) M~
M~ ~ (oo N o} - - O () [0}
e e ICe © [ ©
0
NH

LR
A

3333

2483

40.551
40.338
40.132

/

—

39.713
39.507
—39.301

N\

N\

PEM

umwm..ua.ummmu.ummmmu.u,Mmmmmmmhnm.mu.mmm.lmmmmmmnmummmum.‘wmmnummmlummJl.muuuiwmmmmwmwmm i i Ot il

200 150 100

50

PPM

12



PPM
13

0

L=
&
LE0'0- - fo
b A
=ty
vsZT g
= 1
. 1 zieee
eare ] glo6e —\
zeL6e — o\
.
f 66 6 >
, J Sy op
LFEE — | mmmov\\
595 0F
=
8
STLS - —
-
zL6'88
L6E'L
60V L
62 'L
1812 )
nes ]
=0 i T
956'L ’ . —_ 9GSl ——
Q6L SBLOLL —
€208 r
1608
sLeel ————
yL9'8TL —
z 7
z | f 9GSl ——
o= zZ 3z 9e8 /€L — T g
Lo ger'eEl — z /
e} z-Z
999 kgL ————
616851
()
o
6B0'ZL = — -

50

SN/ N O N



9eLO
o
vSL0
L0
98L'0
9LL0
S06'0
FLED
0Z6'0
9Z6'0
vE6'0
WE0
2860
6L
6r6L
L6 |
£L6')
a8
8T
£8P
glee
I8P T

£65°G
8L
96€ 2
Sl'L
veLL
g8LL
9082
PLEL
1292

Se0'8

S90°CL

I

1| 00

103

Az

1/04

104

101

PPM

10

12

9/G'6¢
c8L'6¢g

0BB8C

cey'6e U,
N\

zozor
80y or \\

€090 —

805'G8

el ——m8 ~
SELOLL —

8c0'GCh
685'8CL

e GEL ———
18118 ————
Lreel —

8CL'8GL ——
8T6'8GL —

PPM

T
200

14



2 BEEROEILLUIONELLEEHEENY BBE &
L . . i MO EOQUEWTTTTTTONN b - (=]
o R e e R ] o oi i =]
= —
) ]
O
| ‘“\)LNH
=
N™ ™%
N=
3h
11
21 3
2fo8, | ;
101 100
1.07 1.02
BN .
14 12 10 8 8 4 2 0 PPM
-~ < W NMOONMNS O N0 @ w0 m DO
- < M- OO~ O© O~ Q @ K~ © NI S
(o} o N OMNSN™O©NMMN© o 0 m— M~ oM
«© () QOO ND OO O © [ejoNe)] [oNe Ne)
0 [fo} TOOOANNNNN— 0 T T [P RN e]
e © Jeoedddddss ‘
L)) L
\\\\\ //(/ \W/

@ELNH
NN

N\

I " " Wk L " hid y I i i " ) ‘
«uumm.mmmmmmw.mm.mwmmwwwmmmmhmmmmmmmmuu..mmmmmMmmwmA.mwmmwmmM.uwmmumu il L
180 160 140 120 100 80 60 40 20 PPM



e

60E°TL

S T

3i

1.00 1.00 1.00

12/ 102

[1.00

fi.o3

1.021.01

ns

0 FPM

10 8

12

E =
o
Lo
Lo
vzeee L
0£G 68—
er/6e
sslor
99€°0F —
vigor— o
69198
S / \m
NS
WL — 2 | L
TE99LL —
ZeosTl — z-Z
9e5'oTL -
mmm.omf/
- —
9198zl — r
Lee'gel —
T
8lg /el — r
coro—
659'8Y L L8
9cg'gsl L
o
LO
N

16



£8FE

riee

5L
P95 L
PEG L
684
GlLE'L
LE6L
0,200
LoL'g
arlg
Solg
£0E'8

Lez el

NH

y—CN
N=

N
3j

Yoo Yoz
1.01

0[9?1 03

“1.00

OPPM

10

14

ese6e
8556€
¥9.°6€ A\

€8l 0r Ve
68507
20907

€eees

cesell —
voe Ll ———

vIIETL—
¥00'8ZL —

V6L Bl
zeoEL —
L98'GeL

0T 9L

lepobl
1z9°gel

PPM

17



Le00r

ST
8LPT
- e
#or'L
L6k'T

IEE'E

HELG

8-
LZg'sl
LE8L
8L
L.
6FE L
Fi6L
086 L

ELEEL

11

Cl

304

0.94

1/o0

102

o

1.00

l

=

1.0

1.2

vyl

02E'68 —
9TGBE —\
zeree N\
wees N\

€5l or
S8z OF — \
65¢ 0F —/
€L50r —

Gcees

eS8 obL —0
kL LN —

6r9 Ll ——u
68cect —

€Lceel — 0
GGl —
8/e'6EL —

8/0°CSl

188'LGL

NH

2

Cl

PPM

T
200

18



0 PPM

mhvm
eare — _—

oz 1ZE'68 —,

Lggee / L
Wwlee

4

L £510p
65E°0F F
Lo e

LES | e
LgesL — ]
00F' L |
oev'L
iy ! 16598
Ji:T s [
968, -
106 £
2L6 L
¥Z6 L
0862
8r6 L b
6208 9L /LL
cE0'8 19E'BLL %
. T 18T 9T — N

018

6218 — /\@ vzs Izl
. LBE6TE — 0\
162620 — 0

Y00

|
311 309
NH
N

109

1.01
l”l

il
cl

0 T 1 Y P A T

T : N -
z N/: _ o 168671 — N =
o z-Z - 0GTEL —— =
1gEgel — =
7\ vegosL —— =
98L 0L =
= =
= =
5 E
E
Iz esl M
- 3
- - 906 261 4
o0 =
S 3
=
E
=
|
3
=
89¥ 2L 3
. =

i

19

0 PPM

— -9

80

100

120

140

160

180



900

SwTT
BLF'T
£8F'C
aar'c

GEEE

SERE

£0L°G

60 L
LivL
EEF L
6EP'L
5L
48
G062
62624

oLl

I

NH

2

HsCO

300

3m

308

1,00

1.0

Tfoz I

7o

1.05

FPM

0

10

12

88E YL

6CE6E

GEG'6E 1//

[S 246 \
ko)

LoLor /
SIS 0p x
185 0p

€609

0sg'e8

¥60°0LL

el —
eeL Ll —

LLoect

Lsccel
8.G'8EL

9¢8'0sk

c0L9GL ——
8eL 8BSl —

NH

2

HsCO

PPM

20



FAYA]
£2L0
G62L0
SELD
Wwio
1540
FEE0
PGB0
0060
SO60
SLE0
L1260
Ze60
SLEL
FZE'L
LE6°L
B¥E L
1S6'L
196 L
eLFT
51
18FE
£9EE

ZZRE

L9gG

GIEL
Z9EL
L6EL
POp'L
8UvL
SeEpd
LoE L
==}

OLLEE

rr’“"

213

108

' oa

3|0z

¥o4q 7/

H,CO

@
@

1.03

3
}
q

FPM

0

10

12

65/'¢ xl

62001 —

18768
mmq.mm»
802'6¢
7166E

ocl'or

yECOr
owm.ov\

7098

96068

c96'601

65COLL —
PEOLLL —

€5g'ech

o9lLcel

18v'8EL

18G°9G] —

o ——
opregL —

NH

H,CO

NN

®PPM

21



BIFE
EBFE
LBFT

ZOEE

6E9
BEE'L
Fi=i )
=TA
S L
SEFL
LSk L
16k L
BiFL
0Bt L
LEGL
BES'L
Zle's
BZE'L
ZEE'L
k08
|o08

SEETL

3o

210 3%

1/04

102

100

l.' i

L

S VU

0 PFM

10

12

14

96C'6E —,
oLg'ee
oLLee
2CB66e

e

N
09T 0% —

e or

8vSOp

9CL'9g

8/6'68 ——

ool —

TYL —
veL I ——

Ge9'ECl —
€eLach 1//

~——
cee'8ch
L0z =
00LZEL ———
806Zel —
ozeBel

oLcest

PLLVASL —

S0L8SL —

HsCO

TN TR B

PPM

T

T
100

22



LEC'S
Z8F C
L

20e'e

GLLG

BEGL
0864
rab'g
S8b'g
LEF'8
wZo'g

ZBTETL

O,N

308

:

A.02

1.00
o'gl

099

R

i LR

"peM

™

1.0

1.2

14

18€PL

Spe 6 —
16566 —
19268 —\

0.6 :
€810y —
68807 —/
5650 —

0€006 —

PO —

GOP'9LL —
wePTh
[2:XoA
POZ Ok —_

LLLLL —
SpLerl —

oSl —
18G7/SL —

O,N

PPM

200

23



005'T

LLEE

LESZL

NH

O,N

N™ ™

3q

kT

o7

1.08

1.02

o0

1704

064

0 PPM

10

12

B6zEE —
09€'6€

sogee
giree L\

o6t
1610y \
16807
oLy —

£9¢€'/8

12594t
LTI —
908 7Tl —._
18792k —

662 6CL //M
88962 ——u
66008k ——
sLLzEL —

/

\

)

6L L —
geehrl —

)

\\
988Gl —_—
668 /6L —

parzoL—

O,N

PPM

T
200

24



FELL

BGTT
Bk E
L8FE

LEE'E

w808
Z60'8
#0L'8
FLi'g
GEC'E
(3:Tv
Fok'e
Gok'g

ZEETL

PEM

3105

O,N

401

101
095

1.0

“D.96

cer vl

G/E6E
18G'6E
561°6€

90T OF
ocy or
SCo'or

6,68

I
L2 60L ——— N&\/\\

L6 ——
6.L°0CL —
6c0'Lel

22188 ——u
€800l —

O,N

18G°1GL ——
e Tel —
S8 .6 —

PPM

25



i
IFEE

98e'9
ogLs
TLVE
8Ll
PESL
i s
LoLL
[o] S
ooT's
#OCE
LA
6ITE
LSE'S
EIER
0520
SESE

BEGEL

o,N

ad Ms

L

R

1.00

113 105
| —

103 093
1.02
111
||
Iy

o1

PPM

10

12

14

£6€'6E
85G'6€
v9.'6e

€8L°0r
16€°0F
090

28698

0z660L —
TG BLL —

867 1TL —
gLe /Tl —
296 /T —2
106821 —
zoLeL —
99zSeL —
21086k —
ol —

11960 —

Q0916 —
uest—

O,N

PPM

T
200

26



Z8F'T

GHC 8
oLe's
Lie'd
g
FEP'E
0998

6Coel

=
=
(&
-
N[& =89

054

PEM

1.0

1.2

14

1E€68
LGS'6E
18168

9LL0r
Lgeor
G650

£66'G.

9€90b} ———
60LCLL —

€66'0Ch ——
ese'lel —

Lgg'oelL
9e9'/eL
696Gl
£r9LSlL

9ce8st

PPM

27



00s'e

£65L
(A= 3
065 'L
ZZe'L
LFEL
BEEL
oLos
LEQ'®
a1'g
(8:17%:}
o0z'e

QS0EL

09301
105

100

1.01

M

PPM

12

14

She'6e
Lss'6e
¥9.°6¢
0/6'6€
Sl Ok

688 0F —
S65 0

950'GhL \\
96E /1L —
£99°9Z) x
ZreeTl

eogcel \
9617961

cesgrL
691251

¥Sc ool

PPM

T
200

28



=
i
11
|
{
Nu
2 e
ZT ©
O m
Nr
FNH
zT © r~
ol ¥92'9L
o] ] | 802
€82 1L
868 LL
LCB'D
1689
09L'L |
Mw_..h LIV LG
v
£8L'L o
86L°L
£0Z'L
09z L J
€264 g ]
SZEL - [~ < S8a6LL
el 5 I oLb LZL
SPEL 0861
0551 wm.Tu[m.. 066 671
€982 g S J J—— 06F LEL
9zr 'L - | £FFEEL
£ErL 198 €L
BLSL —) [
gzgs —fj )
gegs /| SoLert
gL — |1
69G°L
TiGL
0652
Lz GoL
3 |
_nv
LZ8'6 ,“. ¢

10

29



IV. References

[1] Orvieto, F.; Branca, D.; Giomini, C.; Jones, P.; Koch, U.; Ontoria, J. M.; Palumbi, M. C.; Rowley,
M.; Toniatti, C.; Muraglia, E. Bioorg. Med. Chem. Lett. 2009, 19, 4196.

[2] Taliani, S.; Pugliesi, I.; Barresi, E.; Salerno, S.; Marchand, C.; Agama, K.; Simorini, F.; La Motta,
C.; Marini, A. M.; Di Leva, F. S.; Marinelli, L.; Cosconati, S.; Novellino, E.; Pommier, Y.; Di
Santo, R.; Da Settimo, F. J. Med. Chem. 2013, 56, 7458.

[3] Wright, J. B. J. Heterocyclic Chem. 1969, 6, 947.

30



