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2-Amino-4-(4-nitrophenyl)-5-oxo-4H,5SH-pyrano-[3,2-c|chromene-3-carbonitrile (4a).

NH,
o\ CN
oo
o) o

Pale yellow solid, mp = 263-265 °C [lit: (262-264 °C]. 'H NMR (400 MHz, DMSO-d6):
Sppm: 4.747 (1H, s, CH), 7.469-7.490 (1H, d, J = 8.4 Hz, HAr), 7.504-7.542 (1H, t,.J = 7.6
Hz, HAr), 7.590 (2H, br s, NH,), 7.626-7.665 (1H, t, J = 8.0 Hz, HAr), 7.721-7.764 (1H, t, J
= 8.4 Hz, HAr), 7.820-7.839 (1H, d, J = 7.6 Hz, HAr), 7.90-7.940 (1H, d, J = § Hz, HAr ),
8.131-8.153 (2H, d, J = 8.8 Hz, HAr) ppm.

2-Amino-4-(4-cyanophenyl)-5-oxo-4H,SH-pyrano-[3,2-c|]chromene-3-carbonitrile (4c).

NH,
N\ CN
(LT

(o} 0 CN

White solid; 286-288 °C (lit:289-290 °C).'H NMR (400 MHz, DMSO-de): 8ppm: 4.619 (s,
1H, CH), 7.481-7.581 (m, 4H, ArH and NH,), 7.721-7.749 (d, J = 8.4 Hz, 2H, ArH), 7.727-
7.770 (t, J = 8.8 Hz, 1H, ArH), 7.799-7.856 (m, 2H, ArH), 7.909-7.938 (d, J = 8.0 Hz, 1H,
ArH) ppm.

2-amino-4-(2-chlorophenyl)-5-0x0-4,5-dihydropyrano|3,2-c]chromene-3-carbonitrile
(4e).

NH,
0 X CNCI
(I
o o

White solid; mp 257-259 °C (lit: 256-258 °C). IR (KBr, cm!) vy.= 3397, 3282, 3177, 2199,
1708, 1674, 1600, 1380, 1258, 1172, 1061, 754, 521.

2-amino-4-(4-methylphenyl)-5-0x0-4,5-dihydropyrano[3,2-c]chromene-3-
carbonitril (4g).

NH,
N\ CN
LT
o o} CHs

White solid; mp 253-254 °C (lit: 251-252 °C). IR (KBr, cm™) vya= 3386, 3292, 3192, 2193,
1714, 1675, 1603, 1375, 1211, 1113, 1056, 755, 508.



Spiro[2-amino-4H-pyran-oxindole] (6a).

White powder; mp 292-294 °C (lit: 303 °C). IR (KBr) (0max, cm'): 3361, 3297, 3197, 2206,
1734, 11712, 1675, 1360. 'H NMR (400 MHz, DMSO-d6) d,pm: 6.869-6889 (d, 1H, J=8 Hz,
ArH), 6.938-6.976 (t, 1H, J=7.6 Hz ArH), 7.225-7.241 (d, J=6.4 Hz, 2H, ArH), 7.502-7.582
(m, 2H, ArH), 7.707 (s, 2H, NH,, D,O exchangeable), 7.768-7.806 (t, J=7.2 Hz, 1H, ArH),
7.954-7.973 (d, J=7.6 Hz, 1H, ArH), 10.717 (s, 1H, NH). 3C NMR (400MHz, DMSO-d6):
Oppm 48.074, 57.494, 101.89, 109.973, 112.929, 117.138, 117.441, 122.524, 123.137,
124.600, 125.482, 129.390, 133.520, 134.140, 142.657, 152.51, 155.542, 158.741, 158.906,
177.615

Spiro[2-amino-4H-pyran-oxindole] (6b).

White powder; mp 278-280 °C (lit: 278-280 °C). IR (KBr) (vmax, cm!): 3407, 3342, 3191,
2199, 1708, 1670, 1608, 1354. 'H NMR (400 MHz, DMSO-d6) §,,m: 4.930-5.035 (ABq, 2H,
CH,), 6.803-6.828 (d, /=8 Hz, 1H, ArH), 6.990-7.026 (t, J=7.2 Hz, 1H, ArH), 7.197-7.348
(m, 5H, ArH), 7.475-7.506(t, J=7.2 Hz, 3H, ArH), 7.549-7.585(t, J=7.2 Hz, 1H, ArH), 7.770-
7.790 (br s, 2H, NH,), 7.965-7.988 (dd ,1H, ArH).. 3C NMR (400MHz, DMSO-d6): ypm
43.924, 57.206, 91.466, 101.638, 109.604, 112.939, 116.850, 117.191, 117.507, 123.227,
123.373, 123.660, 124.403, 124.556, 125.542, 127.632, 127.729, 128.855, 129.455, 136.352,
143.233, 152.560, 155.783, 158.841, 159.08, 159.097, 176.359.

Spiro[2-amino-4H-pyran-oxindole] (6c).
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White powder; mp 270-272 °C. IR (KBr) (vmax, cm'): 3451, 3452, 3166, 2946, 2880, 2196,
1695, 1673, 1611, 1505, 1466, 1360, 762, 746. 1H NMR (400 MHz, DMSO-d6) 8,pm: 2.066-
2.128 (m, 2H, CH,), 3.841-3.976 (m, 2H, CH,-N), 4.032-4.048 (d, 2H, J=6.4 Hz, CH,-O),
6.941-6.971 (m, 2H, ArH), 6.989-7.026 (t, J=7.6 Hz, 1H, ArH),7.101 -7.145 (m, 3H, ArH),
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7.268-7.319 (m, 2H, ArH), 7.504-7.524(d, J=8 Hz, 1H, ArH), 7.553-7.591 (t, J=7.6 Hz, 1H,
ArH), 7.771-7.816(m, 3H, NH, and ArH D,O exchangeable), 7.962-7.980 (d, J/=7.2 Hz, 1H,
ArH). 3C NMR (400MHz, DMSO-d6): 8,pm 27.27, 37.123, 47.616, 57.132, 65.708, 101.669,
108.970, 112.919, 116.127, 116.207, 116.287, 116.354, 117.184, 117.389, 123.186, 124.588,
125.539, 129.577, 132.739, 134.238, 143.346, 152.524, 155.246, 155.694, 155.753, 158.095,
158.825, 158.985, 176.109.

Spiro[2-amino-4H-pyran-oxindole] (6d).

Pale yellow powder; mp 268-270 °C. 'H NMR (400 MHz, DMSO-d6) §,pm: 1.839-1.873 (br
s, 4H, CH,), 3.794-3.824 (t, J=6 Hz, 2H, CH,N), 4.127-4.155 (t, J=5.6 Hz, 2H, CH,0),
7.002-7.039 (t, J=7.6 Hz, 1H, ArH), 7.091-7.120 (dd, J=2.4 Hz, 1H, ArH), 7.288-7.353 (m,
3H, ArH), 7.430- 7.448 (d, J=7.2 Hz, 2H, ArH), 7.467-7.496 (1H, ArH ), 7.538-7.576 (t,
J=7.6 Hz, 1H, ArH), 7.637-7.657 (d, J=8 Hz, 2H, ArH), 7.699 (br s, 2H, NH, D,O
exchangeable), 7.759-7.822 (m, 4H, ArH), 7.902-7.922(d, /=8 Hz, 1H, ArH), 7.958-7.977 (d,
J=7.6 Hz, 1H, ArH). 3C NMR (400MHz, DMSO-d6): 23.948, 24.188, 26.387, 57.140,
67.391, 67.675, 101.726, 107.150, 117.165, 118.614, 119.225, 123.099, 123.184, 123.812,
123.909, 123.996, 126.120, 126.759, 126.830, 127.107, 127.953, 128.868, 129.571, 129.676,
132.855, 134.793, 146.983, 152.533, 155.664, 156.830, 156.994, 158,744, 176.089

6-Amino-4-(4-cyanophenyl)-3-methyl-1-phenyl-1,4-dihydropyrano|2,3-c]pyrazole-5-
carbonitrile (8a).

CN

White solid, mp: 198-200 °C (lit: 197-199 °C). 'HNMR (400 MHz, DMSO-dg): 8,pm: 1.796
(s, 3H, CHs), 4.860 (s, 1H, C-H), 7.327-7.378 (m, 2H, ArH), 7.494-7.533 (m, 5H, NH, and
ArH), 7.790-7.806 (d, J = 7.6 Hz, 2H, ArH), 7.844-7.864 (d, J = 8 Hz, 2H, ArH) ppm.

6-Amino-4-(3-bromophenyl)-3-methyl-1-phenyl-1,4-dihydropyrano[2,3-c|pyrazole-5-
carbonitrile (8i).

Br



White solid, mp: 166-168 °C (lit: 169-170 °C). 'THNMR (400 MHz, DMSO-dg): dypm: 2.338
(s, 3H, CHsy), 50.17 (s, 1H, C-H), 7.254-7.291 (m, 3H, ArH), 7.405-7.482 (m, SH, NH, and
ArH), 7.706-7.725 (d, J= 7.6 Hz, 2H, ArH) ppm.

3-Amino-1-(2-methoxyphenyl)-5,10-dioxo-5,10-dihydro-1H-pyrazolo[1,2-b]phthalazine-
2-carbonitrile (10f).
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N
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Pale yellow solid; mp 250-252 °C (lit: 248-250 °C). IR (KBr, cm)u,. = 3384, 3255, 3191,
2926, 2201, 1681, 1659, 1565, 1382, 1279, 1246, 1112, 694.

3-Amino-1-(4-bromophenyl)-5,10-dioxo-5,10-dihydro-1H-pyrazolo[1,2-b]phthalazine-2-
carbonitrile (10 g).

Br

(o}

©¢:/ CN

fo) NH,

Pale yellow solid; mp 264-266 °C (lit: 263-265°C). IR (KBr, cm)v,,,,=3373, 3261, 3187,
2198, 1657, 1562, 1378, 1275, 1251, 828, 695.

3-Amino-1-(3-bromophenyl)-5,10-dioxo-5,10-dihydro-1H-pyrazolo[1,2-b]phthalazine-2-
carbonitrile (10 j).

Br

o
N
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Pale yellow solid; mp 274-276 °C (lit: 271-273°C). IR (KBr, cm™!) v,,,,=3364, 3255, 3191,
2192, 1682, 1652, 1594, 1438, 1386, 1278, 1163, 691, 596; 'H NMR (90 MHz, DMSO-dg):
Oppm: = 6.13(s,1H), 7.33-8.29(m, 10H, ArH,NH2)

3-amino-1-(naphthalen-2-yl)-5,10-dioxo-5,10-dihydro-1H-pyrazolo[1,2-b] phetalazine -
2-carbonitrile (10 k).
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Pale yellow solid; mp 275-277 °C (lit: 276-278°C). IR (KBr, cm™) v« = 3368, 3258, 3191,
2191, 1681, 1655, 1567, 1434, 1387, 1267, 1163, 693.

Spiro[pyrano|2,3-c]pyrazole] (11a).

White powder; mp 237-238 °C (lit: 236-237 °C). IR (KBr) (0yax, cm!): 3410, 3287, 3124,
2202, 1692, 1655, 1526, 1132. 'H NMR (400 MHz, DMSO-d6) d,pm: 1.560(s, 3H,
CH3),6.955-6.974 (d, J=7.6 Hz, 1H, ArH), 7.03-7.067 (t, J=7.6 Hz, 1H, ArH ), 7.190-7.208
(d, J/=7.2 Hz, 1H, ArH), 7.286-7.324 (t, J=7.6 Hz ,2H, ArH), 7.353-7.390 (t, J/=7.2 Hz ,1H,
ArH), 7.516-7.556 (t, J/=8.4 Hz 2H, ArH), 7.612 (s, 2H, NH, D,O exchangeable), 7.796-
7.815 (d, J = 7.6 Hz 2H, ArH) 10.774 (s,1H, NH). 3C NMR (400MHz, DMSO-d6): ypm
12.17, 48.24, 56.62, 96.82, 110.32, 118.40, 118.43, 120.60, 123.12, 125.38, 127.05, 129.76,
129.94, 132.60, 137.71, 142.07, 144.42, 145.40, 161.46, 161.50, 177.98.

Spiro[pyrano|2,3-c]pyrazole] (11b).

/Nf
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Pale yellow powder; mp 228-230 °C (lit: 232-234°C). IR (KBr) (0max, cm™): 3390, 3314,
3191, 2904, 2200, 2208, 1701, 1662, 1396, 746. 'H NMR (400 MHz, DMSO-d6) 8,pm:1.368
(s, 3H, CH3), 4.943-5.096 (AB-q, 2H, CH,), 7.094-7.130 (t, J/=7.6 Hz, 2H, ArH), 7.276-7.399
(m, 6H, ArH), 7.444-7.462 (d, J=7.2 Hz, 2H, ArH), 7.523-7.563 (t, J=7.6 Hz, 2H, ArH),
7.697 (s, 2H, NH, D,O exchangeable), 7.801-7.821 (d, J=8 Hz, 2H, ArH). 3C NMR
(400MHz, DMSO-d6): 8y, 12.19, 43.79, 47.98, 56.33, 96.58, 110.00, 118,42, 120.67,
123.93, 125.33, 127.13, 128.08, 129.06, 129.83, 129.95, 131.82, 136.51, 137.67, 142.60,
144.33, 145.46, 161.59, 161.63, 161.67, 176.61.

Spiro[pyrano|2,3-c]pyrazole] (11c).



Yellow powder; mp 210-212 °C. IR (KBr) (0ax, cm-l): 3401, 3380, 3021, 2890, 2870, 2238,
1702, 1691, 1610, 1515, 1450, 1341, 1203,755. 'H NMR (400 MHz, DMSO-d6) 8m:
1.516(s, 3H, CHj), 2.152-2.303 (m, 2H,CH,), 3.933-4.06 (m, 2H, CH,N), 4.189-4.213(t,
J=7.6 Hz, 2H, CH,0), 7.079-7.135 (t, J=7.6 Hz, 1H, ArH), 7.168-7.304 (m, 4H, ArH),
7.344-7.393 (m, 3H, ArH), 7.444-7.480 (t, J=7.2 Hz, 1H, ArH), 7.518-7.558 (t, J=7.6 Hz,
1H, ArH), 7.697 (s, 2H, NH, D,O exchangeable), 7.797-7.859(m, 5H, ArH). 3C NMR
(400MHz, DMSO-d6): 8, 12.30, 26.94, 37.37, 37.63, 47.87, 56.47, 96.49,107.23, 101.45,
118.65, 119.23, 120.65, 123.80, 124.06, 126.84, 127.11, 127.16, 127.99, 128.99, 129.76,
129.94, 132.02, 134.71, 137.68, 142,68, 144.34, 145.48, 156.78, 161.46, 161.46, 161.50,
176.33.

Spiro[pyrano[2,3-c]pyrazole| (11d).

Yellow powder; mp 198-200 °C. IR (KBr) (vmax, cm-): 3370, 3329, 3181, 2944, 2875, 2207,
1699, 1662, 1601, 1552, 1467, 1395, 1359, 1219,751, 652. 1H NMR (400 MHz, DMSO-d6)
Oppm: 1.504(s, 3H, CH3), 1.872-1.196 (m, 4H, CH,), 3.884-3.896 (t, /=6 Hz 2H, CH)N),
4.148-4.175 (t, J=6.4 Hz 2H, CH,0), 7.112-7.189 (m, 2H, ArH), 7.252-7.285 (t, J=8 Hz,
2H, ArH), 7.328-7.345 (m, 4H, ArH), 7.440-7.476(t, J=7.2 Hz, 1H, ArH), 7.521-7.61 (t, d,
J=7.2 Hz, 2H, ArH), 7.663 (s, 2H, NH,), 7.798-7.837 (t, J=8.4 Hz, 1H, ArH, 5H, ArH). 3C
NMR (400MHz, DMSO-d6): d,pm 12.28, 18.99, 19.04, 24.40, 26.55, 47.87, 56.39, 96.56,
107.16, 109.55, 118.23, 119.20, 120.64, 123.72, 123.97, 125.31, 126.82, 127.13, 127.96,
128.91, 129.73, 129.94, 131.96, 134.79, 137.68, 142.86, 144.31, 145.49, 156.98, 161.49.
161.54, 176.34.

Spiro[indoline-3,1'-pyrazolo[1,2-b]phthalazine] (12b).

NH,

Yellow powder; mp 260-263 °C (lit: 265-266 °C). 'H NMR (400 MHz, DMSO-d6) SH:
4.957(s, 2H, CH,), 7.062-7.082(d, J=8 Hz, 1H, ArH), 7.192-7.231(t, J=8 Hz, 1H, ArH),
7.306-7.348(m, 1H, ArH), 7.367-7.441 (m, 4H, ArH), 7.582-7.620 (t, J=7.6 Hz, 1H, ArH),
7.892-7.925 (m, 4H, ArH), 7.962-7.981 (d, J=7.6 Hz, 1H, ArH), 8.091(br s, 2H, NH,).

Spiro[indoline-3,1'-pyrazolo[1,2-b]phthalazine] (12c).
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Yellow powder; mp 218-220 °C. IR (KBr) (Umax, cm-): 3434, 3434, 3029, 2926, 2870, 2228,
1727, 1661, 1628, 1613, 1597, 1470, 1371, 1259, 1180, 837, 762, 748. 1H NMR (400 MHz,
DMSO-d6) 8ppm: 2.136- 2.184 (m, 2H, CH,), 3.917-3.951 (t, J=6.8 Hz, 2H, CH,N), 4.164-
4.193( t, J=5.6 Hz, 2H, CH,0), 7.094- 7.122(dd, J=2.4 Hz, 1H, ArH), 7.170-7.208(t, J=7.6
Hz, 1H, ArH), 7.241-7.261 (m, 2H, ArH), 7.332-7.372 (m, 1H, ArH), 7.439-7.480 (m, 1H,
ArH), 7.439-7.480(m, 1H, ArH), 7.588-7.629 (m, 1H, ArH), 7.762-7.787 (d, J=8 Hz 1H,
ArH), 7.809-7.884 (m, 2H, ArH), 7.892-7.956(m, 5H, ArH), 8.090 (br s, 2H, NH,). 3*C NMR
(400MHz, DMSO-d6): &,,m 26.93, 37.37, 37.63, 65.51, 81.50, 107.23, 111.08, 111.91,
113.43, 118.65, 119.06, 123.80, 124.06, 125.58, 126.10, 126.87, 127.11, 127.99, 128.96,
129.74, 133.10, 134.66, 138.11, 147.10, 150.30, 156.64, 163.00.

Spiro[indoline-3,1'-pyrazolo[1,2-b]phthalazine] (12d).

o]
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Yellow powder; mp 210-212 °C. IR (KBr) (vmax, cm-): 3430, 3401, 3180, 2931, 2870, 2221,
1720, 1668, 1610, 1603, 1590, 1470, 1370, 1240, 1110, 768, 750, 718. 1H NMR (400 MHz,
DMSO-d6) 6,pm:1.846 (br s, 4H, 2CH,), 3.784-3.816 (t, J=7.6 Hz, 2H, CH,N), 4.115-4.147
(t, J=6.8 Hz, 2H, CH,0), 7.098-7.126 (dd, J=2.4 Hz, 1H, ArH), 7.188-7.226 (t, J=7.6 Hz,
1H, ArH),7.249-7.268 (d, J=8 Hz, 1H, ArH), 7.289-7.298 (d, J=2 Hz, 1H, ArH), 7.327-
7.363(t, J=7.2 Hz, 1H, ArH), 7.439-7.475( t, J=7.2 Hz, 1H, ArH), 7.645-7.683 (t, J=7.6 Hz,
1H, ArH), 7.782-7.831 (m, 3H, ArH), 7.889-7.921 (m , 3H, ArH), 8.089 (br s, 2H, NH,). 13C
NMR (400MHz, DMSO-d6): 3,,m 23.97, 26.40, 37.35, 37.60, 67.39, 81.61, 107.15, 111.13,
111.94, 113.37, 118.59, 119.11, 123.82, 124.01, 125.58, 126.12, 126.84, 127.12, 127.97,
128.88, 129.73, 133.08, 134.73, 138.11, 146.96, 150.10, 156.80, 162.93.



2-Amino-4-(4-nitrophenyl)-5-oxo-4H,SH-pyrano-[3,2-c|chromene-3-carbonitrile (4a).

Sample code:

fa9 (karimi tabar)

MeE oMo
wm NN
e e K==
W~ r~r
st
NH,
cN
oY
NO,
\
o o

7.839
7.820
7.764
7.761
7.743
7.725
7.721
7.665
7.646
7.626
7.590
7.542
7.523
7.504
7.490
7.469
4.747

-

—3.385
2.523
2.519

N\
<

HAME
EXPNO
PROCNG
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

14 13 12 1 10

BRUKER
(<O

Hamedan UN

978

1

20150519

11.51

spect

& mm PABBO BB

0.122266
4.0894966
14

4
62.400 usec
6.50 usec
293.3 K
4.00000000 sec
1

CHANNEL f1

68
400.2200000 MHz
EM

-0
0.30 Hz
Q

1.00

ISample code:

fa9 (karimi tabar)

—8.153
—8131

_—17.940

7.923
7.920
—7.839
—7.820
7.764
7.761
7.725
7.721
—7.665
—7.646
T-7.626
—7.590
_~7.542
——7.523
—7.504
_-7.490

—7.743
T-7.469

<<
£
~

BRUKER
(O

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

Ds

2.01

7.4 ppm

Hamedan UN
978

1

20150519

11.51

spect

5 mm PABBO BB
2g30

65536

DMSO

a
8012.820
0.122266

4.0894966 sec
14

4
62.400 usec
6.50 usec

293.3
4.00000000 sec
1

CHANNEL fl ========
1

1.00




2-Amino-4-(4-cyanophenyl)-5-o0x0-4H,SH-pyrano-[3,2-c]chromene-3-carbonitrile (4c).

ISample code: fall (karimi tabar)
MNHOVNVMOMNOEWTONENDSWN®MNAS© e B
ChOv Oy Oh 00 0O 00 G0 GO 1~ [~ [~ [~ ™~ ™~ OO W W umm e uw s w uy w
(ol ol ol e o e e Sl sl ot ol ol ol aol ol o ol o ol el ol ol ol <x o~
W\/ e r_ﬁ__f_;/ NAME Hamedan UN
EXPNO 979
- PROCNO 1
Date_ 20150519
Time 11.57
NH, INSTRUM spect
PROBHD 5 mm PABBO BB
CN PULPROG zg30
D 65536
SOLVENT DMSO
NS 16
AN DS 0
SWH 8012,820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
o o CN RG 144
/ DW 62,400 usec
DE 6.50 usec
/ TE 293.2
V. Dl 4.00000000 sec
i / TDO 1
———————— CHANNEL fl ========
NUe1 1H
Pl 14.00 usec
PL1 -2.00 dB
PL1W 1.86359406 W
sFO1 400.2236020 MHz
sI 3276
SF 400.2200000 MHz
WOW EM
S5B 0
LB 0.30 Hz
GB 0
c 1.00
_____ _ .
T T T T T T T T T T 1
14 13 12 1 10 9 6 5 4 3 2 1 ppm
AN
o
=]
-
Sample code: f£all (karimi tabar)
NO AN OO Oo ™0 o™~ N~ 000 M
MAN Ao WNMMANAMO NN DM Ao
[=alR AR =L 0 oo G VI T ol ol el ol el < R Y= W W0 W W WD w s
L el e S S S Sl e S Sl S e e el [ e S S B el
Hamedan UN
SN NN/ e LD NS
1
20150519
11.57
spect
S mm PABEO BB
2g30
65536
DMsO
16
0
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2-amino-4-(2-chlorophenyl)-5-0x0-4,5-dihydropyrano|3,2-c|chromene-3-carbonitrile

(de).
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2-amino-4-(4-methylphenyl)-5-oxo0-4,5-dihydropyrano[3,2-c]chromene-3-carbonitril

(4g).
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Spiro[2-amino-4H-pyran-oxindole] (6a).



PerkinEimer Spectrum Vers|
Monday, May 18, 20
[Analyst Administrator
Date Monday, May 18, 2015 10:47 AM
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Sample code: £al+D2C (karimi tabar)
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Spiro[2-amino-4H-pyran-oxindole] (6b).
Analyst Administrator
Date Monday, May 18, 2015 11:02 AM
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Spiro[2-amino-4H-pyran-oxindole] (6¢).
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PerkinElmer Spectrum Versi
Sunday, May 17, 201
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Fample code: fa3 (karimi tabar)
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Sample code: £a3+D20 (karimi tabar
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6-Amino-4-(4-cyanophenyl)-3-methyl-1-phenyl-1,4-dihydropyrano|2,3-c|pyrazole-5-

carbonitrile (8a).

Sample code: fbS (karimi tabar)
T MO MY MW T WO o o Mmoo W (—‘X)
WIoORHMN SO~ DTN 0 ~ N o
00 O [ 10 W) W D ) M e © ™ oW
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Date 20150519
CN Tine 13.28
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PROBED 5 mm PABBO BB
PULPROG 2930
el 65536
SOLVENT DMSO
NS 16
y CN DS 0
N ‘ ‘ SWH 8012.820 Hz
\ FIDRES 0.122266 Hz
N 0" "NH, AQ 4.0894966 sec
RG 114
DW 62.400 usec
DE 6.50 usec
TE 293.4 ¥
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. ‘ > 1 \  =======- CHANNEL fl ========
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| || I Pl 14.00 usee
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) I
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14 13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
r "T- PAS AN
[ r-] D‘ i
o|o|o|v =} o
oo e - o™
Sample code: fb5 (karimi tabar)
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/
A1 _ S
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6-Amino-4-(3-bromophenyl)-3-methyl-1-phenyl-1,4-dihydropyrano[2,3-c]pyrazole-5-
carbonitrile (8i).

ample code: fbl4 (karimi tabar)
WO NM S0 A ~ L =N - T - + ] H R
MO WW OG0 — W o O M B UKE
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[l ol o S S e n R R I B K K]
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PROBH] S mm PABEO BB-
7 CN PULPROG TE
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Ds 0
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FIDRES 0.122266 &
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I . ,
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ISample code: fbl4 (karimi tabar)
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3-Amino-1-(2-methoxyphenyl)-5,10-dioxo-5,10-dihydro-1H-pyrazolo[1,2-b]phthalazine-

2-carbonitrile (10f).
U

1112.09cm-1 694.98cm-1

1034
100+

95+

319172926 55cm-1

901 3255.70cm-1

3384.19¢cm-1
e 565 53cm-1
1246.21¢m-1

79.47cm-1

85 2201.04cm-1

801
| 1681.92cm-1 1382.32cm-1

%T

75

70

OMe
651 N
l“l Y CN
1659.41cm-1

60 o] NH,

55 v : ; , . . —
4000 3500 3000 2500 2000 1500 1000 500400
cm-1

3-Amino-1-(4-bromophenyl)-5,10-dioxo-5,10-dihydro-1H-pyrazolo[1,2-b]phthalazine-2-
carbonitrile (10g).

107,
105

951

90+ 31875 W\
308.3 |

85 3261.14cm-1

b 828.60cm-1
80+
3373.0%cm-1

75 Br

695.14cm-1

%T

( 1251.36cm-1

| 1275.85¢cm-1

o 2198.78cm-1 562.37cm-1

65- 1378.99cm-1
N
N
501 ©¢N /¢
1657.93cm-1

50 ; . ‘ : . . —
4000 3500 3000 2500 2000 1500 1000 500400
cm-1

3-Amino-1-(3-bromophenyl)-5,10-dioxo-5,10-dihydro-1H-pyrazolo[1,2-b]phthalazine-2-
carbonitrile (10 j).
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i—o 1409.98cm-1 691.58cm-1
S 50
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Br 2192 66cm-1 1386.35¢m-1
40+
30+ N
"‘l /) CN
20 NH,
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B
5 ; T T T - : =
4000 3500 3000 2500 2000 1500 1000 500400
cm-1
10.25 1.00
~
<
(2]
T T T T T T T T T T T T
8 6 4 2 ppm
JEOL FQ90 REMANIFACTURE BY ADIMI-TEL 8863679 USER: DM= 0 NO  DATE: 00/00/14
F1: 89.603 [SW1: 3000 [OF1:426.7 [ [PTS1d: 32768 |
EX: |PW:16.0 usec |PD: 1.7 sec [NA: 100 |LB: 0.6 | WinNuts - RAR401.FID)

3-amino-1-(naphthalen-2-yl)-5,10-dioxo-5,10-dihydro-1H-pyrazolo[1,2-b] phetalazine -
2-carbonitrile (10k).
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Spiro[pyrano[2,3-c]pyrazole] (11a).
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Date Monday, May 18, 2015 10:53 AM
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L 50l 601 3071.23em-1 f ”‘ L seomt |
. ' (ll r 1126.97¢m-1 680.56cm-1
S 3177 51em-1 I ‘1 1070.34¢m-1
404 3295 32cm-1 \ !,“ ! I
| ” 1595/ 1dcm 1 i
304 N 2196.64cm-1 | \_E R f
‘H [ 14@9.56::4-1 755.82¢m-1
20 151 58cm-1 J
10] 1701‘37':'?"'1 h |151913cm1
1654 37cm-1 : ! 1391 84cm-1
4000 3500 3000 2500 2000 1500 1000 5004

cm-1

fb1  Sample 366 By Administrator Date Monday, May 18 2015
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Farple code: IbL (karimi tabar)

=T
M~ NWWONMFDMEDS MOS0 o™ 0o W o~ ekl o
Eoadbanaraldssabsaia & Q2 S BRUKER
VYN MNMONNAOoOOoO0 O sl w0 u
- S-S . . s .
T il el ol ol sl el el sl R = R o] ™ oo™ —
NAME Hamedan UN
| | \v/ | EXPNO 982
PROCNO 1
Date_ 20150519
Time 12.20
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS o]
SWH 2012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 144
oW 62.400 usec]
DE 6.50 used|
TE 293.4 K
Dl 4.00000000 sec
DO 1
= CHANNEL f1
1t
14.00 used
-2.00 dB
11.86359406 W
400.2236020 MHz
32768
400.2200000 MHz
f EM
o
0.30 Hz
Q
1.00
L_) i
r T T T T T T T T T T T T 1
14 13 12 11 10 9 8 7 6 5 4 3 1 ppm
E et g
o 2 Nr) |3 N‘lc N‘
o EIEIEICIEIEIEE] @
- cilod| el === =l [
Fample code: fbl (karimi tabar)
O w0 o - CHMEOMWY ©o ~ O = IEI'Iil lll I‘[ IE! IHI
—~ oy o o AN NOo@ oo WM W
@ =) [T Rt T MEOMOMN N [=R=R=10- N
~ r~ ~ ~ [~~~ [t o o o T N -~~~ W
NAME Hamedan UN
vooT TN NV T N T
PROCNO 1
Date_ 20150619
Time 12.20
INSTRUM apect
PROBHD 5 mm PABBO BB
PULPROG 2g30
D 65536
SOLVENT DMS0
NS 16
DS 0
— — SWH 8012.820 Hz
f FIDRES 0.122266 Hz
_ AQ 4.0894966 sec
s . RG 144
e Ve 4 DR 62.400 usec
7 / /; / DE 6.50 usec
y / / TE 293.4 K
- _'/ - - - - Dl 4.00000000 sec
TDO 1
CHANNEL f1
1
14.00 usec
-2.00 dB
1.86359406 W
400.2236020 MHz
32768
400.2200000 MHz
EM
0
0.30 Hz
L]
1.00
T T T T T T T T T T T T T
7.9 7.8 7.7 7.6 75 74 7.3 7.2 74 7.0 6.9 6.8 ppm
[ L ~
B
& <
- -

D,0 exchange

26



Fample code:

fbl1+D20

(karimi tabar)

HAFOOMUY OO RO N (3¢ ] L=] o~
O NOXRWY T NOW ST O — [y ] -
OO ON A A0 O 0 o oy wy
L T e e e e T e e e e e e e A = R Y o oy ~ -
NAME Hamedan UN
W | | ‘ EXPHO 1008
PROCNO 1
Date_ 20150519
Time 16.05
INSTRUM spect
PROBHD 5 mm PABED BB
PULPROG 2g30
vl 65536
SOLVENT DMsSO
N5 16
DS 0
SHH 8012.820 Hz
FIDRES 0.122266 Hz
a0 4.0894966 sec
RG 161
oW 62.400 usec
DE 6.50 usec
TE 293.6 F
1 14.00000000 sec
DO 1
"
H
SFE 400.2200000 MHz
WDW EM
358 0
LB 0.30 Hz
GB V]
c 1.00
L 1 JL s ,JL_._A__JL i
1 T I 1 T 1 T 1 T I 1
14 13 12 11 10 9 5 4 3 2 1 ppm
Y
-
o
o

Sample code: fb14D20 (karimi tabar)

——7528
7508
7.383
7.365
Z-7.346
7.326
7.307
7.287
—7.146

_~7.079

1547
%
~
N
_~7.164

—7.761
7741

] W

7.060
7.042
6.997
6.978

~

BRUKER
(<O

NAME Hamedan UN
EXFNO 1008
BROCNO 1
Date_ 20150519
Time 16.05
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG zg30
0 65536
SOLVENT DMSO

T T 1 I I 1
85 84 83 82 81 80O 79 78 7.7 76 75 74 73 72
L o l

.-

71

U
70 69 6

.8

usec
usec

3276
400.2200000
EM

0
0.30
1]

1.00

Sample code:FE1

{ karimi tabar )
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. Y ©
- I .
= o
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1z.

BRUKER
(O

Hamedan UN
922

1

20150204

16.03

spect

5 mm PABBC BB

> rrvmer 10




Spiro[pyrano|2,3-c]pyrazole] (11b).

Administrator
Monday, May 18, 2015 10:55 AM

Analyst
Date

105+
1 oo—whﬁ\ﬂw‘l_ﬂw# ﬁW{M““\

95 \
90

85
80

75
704 3314 éQcmvj!:

65
3191.99cm-1
60-

N
56 N
50

457

%T

¢}
O~ ~™CN

NH,
40-

2200 88cm-1

1701.50cm-1

1662.78cm-1

cftia1

|

1521.73cm-}

1398.34cm-1

|
| I
J\‘ 1
[ 16
1#1
1194.51cm-1

-1 |
| 136 ‘HS:m-

'r‘IO' 1.88cm-1
[
1129.13cm-1

1

PerkinElmer Spectrum Vers)
Monday, May 18, 20

|

737.46cm-1

746 820m-1

37 T T T
4000 3500 3000 2500

fb2 Sample 367 By Administrator Date Monday, May 18 2015

2000
cm-1

1500

1000

5004
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Sample coda:

£bZ

{karimi tabar)

A A OO NTOOEONTOOMTOONM O A O OOy
NOOWYWITNOYITOAE DM A0 MAR W0 T 0N o DWWy
MOWOWOWWLLFOMOMOIMNENNAAOOOONA MM WO nMmMooo LN
[l i Sl el el et el ol o o ol i o o e ol ol o 7 BT 5 M I o B o e a
MNAME Hamedan UN
e NPl NNV
FROCNO 1
Date_ 20150519
Time 12.24
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG zg30
D 65536
N SOLVENT DMSO
NS 16
N/ N DS 0
S0 SWH 8012.820 Hz
O 7 CN FIDRES 0.122266 Hz
RO 4.0894966 sec
G 144
NHZ oW
DE
TE 293.4 K
Dl 4.00000000 sec
. TDO 1
| = CHANMEL f1
| NU
| 31 14.00
; . R FL1 -2.00
| g PL1W 11.8635
‘I / SFO1 400.2236020 MHz
SI 32768
SE 400.2200000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
C 1.00
|
I I 1 I 1 T I 1 J T I 1 I
14 13 12 1 10 9 8 7 6 4 3 2 1 ppm
SEelEs
(=[] o7 =
Qe a @
jFample code: fbZ (karimi tabar)
WO oM (=T o &S oo BI!UI(EI‘
o oW w o = =l D w [~
oo e mm n uy o) oo o
W = o "M o~ - = -
NAME Hamedan UN
NVZ V TN B
PROCNO 1
Date_ 20150519
Time 12.24
NSTRUM spect
PROBHD & mm PABBO BB
PULPROG 2g30
D 65536
SOLVENT DMSO
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
G 144
DW 62.400 usec
DE 6.50 usec
TE 293.4 K
D1 4.00000000 sec
DO 1
= CHANNEL f1
- 14.00
~ -2.00 dB
e 11.8635%406 W
J S 400.2236020 MHz
51 32768
SF 400,2200000 MHz
WOH EM
55B 0
LB 0.30 Hz
GB 0
C 1.00
A Jo
T T T T T T T T T T
5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.0 ppm
| J
e -
Q @
el ™~

29




ample code:

£bZ

{karimi tabar)

— r~ R B = = W ol - R O Mo
IS E=] o) WTNOTAE DM AOD ™ M =
w© -] R R R R R e R NN k=]
~ -~ ~ [~ 0= == = [~ =~ ~ ~ -~
NAME Hamedan UN
WV NN V= I
PROCNOQ 1
Date_ 20150519
Time 12.24
INSTRUM spect
PROBHD 5 mm PABBO BBR
PULPROG zg3od
pe] 65536
SOLVENT DMSO
NS 16
Ds ]
SWH 8012.820
FIDRES 0.122266
|— AQ 4.0894966
RG 144
— DW 62.400 usec
DE 6.50 usec
_— —= — — — TE 293.4 K
Dl 4.00000000 sec
TDO 1
CHANNEL f1
1
14.00
-2.00 dB
11.86359406 W
400.2236020 MHz
32768
400.2200000 MHz
EM
0
0.30 Hz
a
1.00

T
8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 741 7.0 6.9 6.8 ppm

Szample code: £bZ4D20 (karimi tabar)

NMHNWRNATOYN AV A A TON A FNO~NDN L E=-] BRUK R
A NONTER™WTOAR DO AR DT W0 O] \O W0 WD
CENONOTTOOMOMEOEONNNA OO0 000N Mmoo C_.X_)
[ e e e Y i e a A A e
NAME Hamedan UN
/ \ \/ EXPNO 1009
PROCNO 1
Date_ 20150519
Time 16.11
INSTRUM speect
PROBHD 5 mm PABBO BB
PULPROG 2g30
D 65536
SOLVENT DMSO
NS 16
Ds a
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AD 4.0894966 sec
RG 161
oW 62.400 usec
DE 6.50 usec
TE 293.7 K
Dl 4.00000000 sec
B TDO 1
[
I|l CHANNEL f1 =
|
| 14.00
o -2.00

11.86359406 W
400.2236020 MHzZ
32768
400.2200000 MHz
EM
L]
0.30 Hz

L]
1.00

14 13 12 11 10 9
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Semple code:

fb2+D20

{karimi tabar)

BRUKER
(o

NMUNON =T OO OO O O = WO~
EN A e e e R kAN R R o= o
mhnmInnEgmmamnmMmmNNNd=E=00 coao
Dl ol o S o et el v oo HAME Hamedan UN
s . ) \I7/
PROCNO 1
Date_ 20150519
Time 16.11
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG zg30
D 65536
SOLVENT DMSO
NS 16
Is DS 0
J SWH 8012.820 Hz
/ FIDRES 0.122266 Hz
/ AQ 4.0894966 sec
i RG 161
| DW
/ DE
¢ I — TE 293.7 K
/ ! 5 J D1 4.00000000 see
- - - TDO 1
: = CHANNEL f1 =
NL
Pl 14.00
PL1 -2.00
PL1W 11.86359406 W
SFO1 400.2236020 MHz
51 32768
SF 400.2200000 MH=z
WOW EM
558 0
LB 0.30 Hz
GB 0
C 1.00
T T T T T T T T T
18.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 ppm
A R S J L__ J
L &
] - - - <
- o~ = o™ o™
Sample code:FBZ ( karimi tsbar )
= w MEm oo o
: & 0w Oy it
= w Yrmoooaaaa o
— & rpmp Thamam 4
] l \'\'\\W NAME Hamedan UN
EXENG 935
PROCNO 1
Date_ 20150209
Time 13.19
N= INSTRUM spect
N’ N PROBHD 5 mm PABEO BB
Z PULPROG 2gpg 30
S0 ™0 5536
/ SOLVENT DMSO
° CN NS 1131
DS 0
NH, SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976629 sec
RG 2050
oW 19.800 usec
DE 6.50 usec
TE 296.2 K
D1 2.00000000 see
D11 0.03000000 sec
DO 1
CHANNEL £1
NUC1 13c
Pl 9.00 usec
PL1 0.90 dB
PL1W 42.02801895 W
sFol 100.6479784 MHz
CPDPRG2
NUCZ
PCED2
PLZ
PL12
PL13 dB
PLZW 11.86359406 W
PL12W 0.28722104 W
PL13W 0.12139934 W
SFO2 400.2216009 MHz
51 32768
SF 100.6353990 MHz
WDH EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
el [T | " Yy e L Ao loal abd AL L e i Al L Llagad g 1k & Lo e L remn
T T T T T T T T T T T T 1
240 220 200 180 160 140 120 100 80 60 40 20 ppm

51




Spiro[pyrano[2,3-c]pyrazole] (11c¢).

Administrator

Sundav, Mav 17,2015 1023 Al

Analyst

DEIE

bample code: fb3 (karimi tabar) ‘

A~ O~ NN O RO D‘ﬂ‘r“m@r“f“N@r“DNDwammmr“'D
w0 A=~ Ao o % PMIN 10N A NANN OO0 0MMFNAHOO
o0 -~ w0 == ™~ PN NN N AA AN NAAOSOoOG G MU WO A

& - ..
Q= r~~ [~ M~~~ == [~ [~ <Ff sfsp =pospsp osp o] oo oo

=

NAME
EXFNO
FROCNO
Date_
Time
INSTRUM
PROBHD
PULFROG
D
SOLVENT

w -

14 13 12 11 10 6 5 3 2 1 ppm
| ]l |
CE

= CHANNEL f1

Hamedan UN

484

1
20150519
12.36

293.3
4.00000000
1

14.00

-2.00
11.8635%406
400.2236020
32768
400.2200000
EM

a
0.30 Hz
Q

1.00
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Sample code: fb3 (karimi tabar)

o
uy o
ch m

o (=3}
u
m

? 83?
? 816
? 797

518

-
™~
—~

7 . 697
7.672
7 625
7‘ 607
7 .588
?‘ 558
7 .539
?‘

7.480
7,462
7.444
7.383
7.375

P Y|

.168
7.135
7.116
7.087

oo
T3]
s
p

7.299
T.286

o
w
o
-~

7.251
7.242
7.237

< =
o
ool
-

7.187

WSt

NAME
EXFNO
FPROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

—. 3-’-]4

_—7.304

Hamedan UN
984

1

20150519
12.36
spect

5 mm PABBO BB
zg30

65536

DM30

16

a

8012.820
0.122266
4.0894966
144

2.400

&.50

293.3
4.00000000
1

CHANNEL f1

11.86359406
400.2236020
32768
400.2200000
EM

a

a
1.00

0.30 Hz

B%ﬂ
(<O

Hz
Hz
sec

use
use

sec

use
dB

MHz

MHz

82 841 80 79 78 77 76 15 74 73 72 74 70 6.9 ppm
R p P S G
g 1 B’ o E
=} =] i - =] @ =1
w o - - 3 ™ -
D,0 exchange
Fample code: fb3+D20 (karimi tabar)
T TOOADODONTODDNOMANMANOME O OONNMOMO NSO 0M I < o B R
NMHAO N TNOOTNRETMNOITNACDOOM AR 0T OO WM N O™ W N
POV TFITOOOMAAANNNTAAAAATAAAAOCORNN OO~ O L.x-)
e e el el el e e e e e i e e e e s I T e i e R o R B R W S I R
[ S S T S S S S T NAME Hamedan UN
WM EXPNO 1010
PROCNO 1
Date_ 20150519
Time 16.15
TNSTRUM spect
PROBHD & mm PABBO BB
PULPROG 2930
D 65536
N O SOLVENT DMS0
N= NS 16
N N0 DS 0
<o SWH 8012,.820
O ~eN FIDRES 0.122266 Hz
AD 4.0894966
NH; RG 161
[ DW 2,400 usec]
DE 6.50 used
TE 293.7 K
( ol 4.00000000 sec
[ TDO 1
|
J == CHANNEL f1 ==
1H
14.00 used
-2.00 dB8
11.8635%406 W
400.2236020 MHz
32768
400.2200000 MHz
EM
0
0.30 Hz
Q
1.00
f T T T T T 1 T T T T 1 T T T
14 13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
r \ | / \
| ed o (@
= < S

33




Sample code:

906
7.836
814

7.

7.804

7.

\&m\\%\\\\\\ /

fb3+D20

770
7 750
7.571
7.548
7.529

—

(karimi tabar)

o
o=
[l

L 386

oty
o w
Lﬁq‘
[l

£44
7.426

[l ol

7.

.263

™
™
™
—~

—

[
=
('\l
r‘

/K%ﬁ%@s’

7.223
7.211
7.205
7.188
7.183
7.157
7.136
7.117
7.098

Bmﬂ
(<O

NAME
EXPNO
FROCHNO
Date_
Time
INSTRUM
PROBHD
PULFROG
TD
SOLVENT
NS

Ds

SWH
FIDRES

T T 1 T T T T T \ T T T T T 1 T \ T T T T
82 81 80 79 78 7.7 76 75 74 73 72 71 7.0 69 68 6.7 66 6.5 6.4 6.3 6.2 ppm

[y /W A A
= o = =1
(=] - @ w
lcﬁl - ](U[ )

g g

Bl

CHANNEL f1

Hamedan UN
1010

1

20150519
16.15

spect
5 mm PABEO BB

zg30
65536

8012.820

0.122266 Hz

4.0894966
161

293.7
4.00000000 s
1

1k

14.00

-2.00
11.86359406 W
400.2236020
32768
400.2200000
EM

a
0.30 Hz
Q

1.00

Sample code:F

B3

( karimi tabar )

e
oo

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
FPULPROG
D
SOLVENT

NUCl

FL1
PL1W
SFO1

CFDFRG2
NuCz
FCEDZ
FPLZ
PL12Z
PL13
PLZW
PL12W
EL13W
SFOZ
51

SF
WDW
55B
LB
GB

FC

240 220

200

I I
180 160

I
140

I
120

I
100

I 1
80 60 40 20 ppm

Hnmedaﬂ un
929

1

20150208

9.53

spect

5 mm PABEO BB
zgpg30

65536

DMSO

1011

25252.525
0.385323
1.2976629
2050
19.800
6.50

296.0

2.00000000
0.03000000
1

CHANNEL f1
13C

g.00

0.90
42.02801895
100.6479784

CHANNEL £2
waltzlé
1H

90.00 v

-2.00

14.16

7.90
11.86359406
0.28722104
0.12139934
400.2216009

32768
100.6353990
EM

a
1.00 Hz
0

1.40

Hz
Hz
sec
used|
used|

sec
sec
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Spiro[pyrano[2,3-c]pyrazole] (11d).

-

1.00
1.06 -

Analyst
Date
1034
100 o™ Ao N i - e
;f Y N AN ~——— \u”/ \ wﬂ‘”-l I
f4 (WA 1 ‘
TR ‘\f i
901 / L | V2878 I 1
| r)\ [} 2044.88em-1 |: i‘ ﬂ
| \[ |
80 Voo i i
! il 4 ; i
3329.04cm-1 3787 32em-1 g | :w | 1
Bl y
7ol | l\i [ 1
. Lol
B N IR 1073.71cm-1
)_D. 2207 26cm-1 i H 1'-\ 1130.00¢m-1
s H 1182.74cm-1 I
60 " I 1218.38cm-1 U
‘ | 837 52em-A
it
! ’J E.{ i 1359.00cm-1 |
50- { 1263.88cm-1
| I
it
1 [ o2 90t S
’ A0 | {1 1601.10cmp1
401 O/N Z 1\‘ } 1467.08cm-1
o .
[ NG .
1699.21cm-1 1521'91??9}) 25¢m-1
3ol NH, 1629 T4om-1
8 o . . ) 1662.09¢m-1 Sl
400 3500 30 2500 200 ' T -
00 2500 2000 1500 50044
cm-
b4 Sample 3327 By Moradi Date Sunday, February 15 2015
— —
pample code: fhd4 (karimi tabar)
FHOMA A COOWNWYWMMEDENANDN L ARNONMEDDN AT MO O WD B R
MNOWOUTNMCPOL OO0 OO NODOUNOWODM>OTONOC>O0OTOONAAOCOCO
OVWOUNOTTTTOMONMMOOMOMONN N A e e e 0000 M oo N
Lot sl ot ol ol ol ol ol ol ol ol ol ol ol ol ol ol ol ol ol ol ol o T T e o B T T T I N R I
NAME Hamedan UN
%‘X\'&\W / EXPNO 985
PROCNO 1
Date_ 20150519
Time 12.47
INSTRUM spect
PROBHD 5 mm PABBO BB
N— o PULPROG 2g30
' NN D 65536
N~ N SOLVENT DMSO
o NE 16
O ZCcN DS 0
SWH 8012.820 ¥
NH2 FIDRES 0.122266 Hz

-2.00
11.86359406
400.2236020

32768
400.,2200000
EM

a
0.30 H
Q

1.00

4.0894966 s
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Sample code: fb4 (karimi tabar)
Il =] M- AP OOoONWYWINWWM MWDo st e O Bmﬂ
R E=] WD S e D T O D 0N 60 - D SP R0 N 60 M2 LN 00 00 D AT ST 0 C.X-)
o 0 o \Dmmlnw-cr:r-crv'mmmmmmmmr\lt\l-—c-—c.—cﬁ.—n—c.—c
r:r—:'—: l"'"l""'f""l"“'l'""l"“'l""'f""l' I"" r-r-l“-r-r-r ["'"F"‘-I'""I""-l"“'l""'l"“'f""l"‘" NAME Hamedan UN
N N
PROCNO 1
Date_ 20150519
Time 12.47
B INSTRUM speet
— PROBHD 5 mm PABED BB
f PULPROG 2930
[ D 65536
| — SOLVENT DMSO
/ 7 NS 16
f f DS 0
I | SWH 8012.830 Hz
f FIDRES 0.122266 Hz
/ - AQ 4.0894966 sec
= / — Ve RG 114
! DW 62.400 usec
- oy i / J
— { . ’ DE 6.50 usec
/ / / / f / TE 203.4 ¥
! J Y, J /4 o Dl 4.00000000 sec
A A S v J vy s o '
CHANNEL f1
1
14.00 usec|
-2.00 dB
11.86359406 W
00.2236020 MHz
32768
400.2200000 MHz
EM
[}
0.30 Hz
0
1.00
T T T T T T T T T T T T
8.0 7.9 7.8 7.7 7.6 7.0 6.9 ppm
. g I 3
g ]
o p
D,0 exchange
Sample code: fb4+D20 (karimi tabar)
VIODDAANNSOISNOEODCMNEOO FEOOOME M N B R
RN AITNOTNODLVMNAODOUTNOS WOIMBWNM NN WD
e NN ST TN NN A e [=ale oI I S - I TS I e o I o %
el e e e e A e e Lt R L A Rt K
NAME Hamedan UN
WJ W%’J/// EXPNO 1011
PROCNO 1
Date_ 20150519
N Time 16.22
= o TNSTRUM speet
N NN PROBHD 5 mm PABEO BB
S PULPROG 2930
Y D 65536
o CN SOLVENT DMSD
NS 16
NH DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 114
. oW 2.400 uses
[ DE 6.50 used
| |' { TE 293.7 K
| | Dl 4.00000000 sec
[ Nrr | TDO 1
J .' fif "N J
PLIW 11.86359406 W
SFOL 400.2236020 MHz
sI 32768
SF 400.2200000 MHz
WOW EM
558 a
LB 0.30 Hz
GB 0
BC 1.00
T T T T T T | | T T
14 13 12 11 10 7 5 4 3
—__ YA
E W f‘%g k]
wiN N N Il
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Sample code:FB4 ( karimi tabar )
. BRUKER
SAGLSARELSRE &
oa o P L ] o
RRSISSRARSRS O
N ST | e sameanw
EXPNO 927
PROCNO 1
Date_ 20150208
Time 8.35
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG zgpg30
N— ° D 65536
i SOLVENT [
N~ N NS 1024
Yo DS 0
O Z>¢cN SWH 25252.525
FIDRES 0.385323
NH, AQ 1.2976629
RG 2050
DW 19.800 usec
DE 6.50 usec
1E 295.9 K
D1 2.00000000 sec
pll 0.03000000 sec
100 1
CHANNEL £1
NUC1 13c
Pl 9.00 usec
FL1 0.90 dB
PL1W 42.02801895 W
sFol 100.6479784 MHz
-------- CHANNEL £2 ========
CPDPRG2 waltzlé
Nuc2 1H
FCPDZ 90.00
PL2 -2.00
PL1Z 14.16
PL13 17.90
PL2W 11.86359406
PL12W 0.28722104
BL13W 0.12139934
SFO2 400.2216009
SI 32768
SF 100.6353990 MHz
WOW EM
55B aQ
LB 1.00 Hz
GB 1]
BC 1.40
T T T T T T 1
240 220 200 180 160 140 120 80 60 40 20 ppm
. . . ] .
Spiro[indoline-3,1'-pyrazolo[1,2-b]phthalazine] (12b).
Sample code: FCZ ( karimi tabar )
o W e N O e WO O =N oy o BRUKER
WO NHAOSONOOH O ® oMo T oA L.X_)
OOV OO WO WO WD T MM M ™ W uny
o~~~ ~r~r~r~ ™ (o et Na | 4 .
L L NAME Hamedan UN
R"‘%ﬁ W% ‘ \V EXPNO 917
PROCNO 1
Date_ 20150203
Time 9.33
o) INSTRUM spact
PROBHD PABBO BB-
N PULPR zg30
N D 65536
I X, SOLVENT DMSO
N__~ 0 NS 16
CN D3 0
0] SWH 8012.820 Hz
NH, FIDRES 0.122266 Hz
AQ 4.0894966 sec
| RG 228
o [ D 62.400 usec
| DE 6.50 usec
| TE 295.6 K
| D1 4.00000000 sec
nry DD 1
SN T
CHANNEL £1
14.00 usec
-2.00 dB
11.86359406 W
400.2236020 MHz
32768
400.2200000 MHz
EM
0
0.30 Hz
[
‘l 1.00
S LL_.__.«J—
T T T T T T T T T T 1
14 13 12 11 10 9 8 5 3 1 ppm




Fample code: FC2 ( karimi tabar )
[ BRUKER
o WD O OO oM A 00 M D O o4 o
(=] L= 2= A= A= S L A = o) N O L B=AN e IRl o e BN B B ) [N
- P WO WD TN MM MMM O] - oo
L =
£ P [ T~ 0~ b P p [ - - Dl NAME Hamedan UN
N NNV 7RV
PROCNO 1
Date_ 20150203
Time 9,33
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT DMSO
NS 16
DS 0
- SHH 8012.820 Hz
FIDRES 0.122266 Hz
A0 4.0894966 sec
RG 228
bW 62.400 usec
— . - DE 6.50 usee
g ~ TE 295.6 K
— — 1 4.00000000 sec
TDO 1
== CHANNEL f1 =
18
14.00 usec
-2.00 dB
PLIN 11.86359406 W
SFO1 400.2236020 MHz
51 32768
SF 400.2200000 MHz
WDW EM
55B 0
LB 0.30 Hz
GB L]
PC 1.00
T T T T T T T T T T
78 77 76 71 7.0 ppm
i ] .
=l I8
- o
= =
. . . ' .
Spiro[indoline-3,1'-pyrazolo[1,2-b]phthalazine] (12c).
—
ISample code: FC3 ( karimi tabar )
O EONT AN A=~ ~MNONRNR AME A RN O TN @ET AT~ OO0~ Mo oo - B R
MO OO TOINODWOOUWEOYOITOUNTSTONACCOHO OO A OTTONNAACOWNM™M
AN N0 OO NNNNNAA A A A A AR ARRIMMMUOIO NN W N W LN
Ll Sl el Sl el Sl e Sl e S el el S S e a S S i n an i aal a  B BA T A T I B I B B I B I I
S T T T T NAME HalredaﬂLlN
W\% %&L\W EXPNO
PROCNO N
Date_ 20150203
Time 8.47
INSTRUM Spect
PROBHD S5 mm PABBO BB
PULPROG 2930
D 65536
SOLVENT DMSO
NS 16
Ds 0
SHH 8012.820
FIDRES 0.122266 Hz
a0 4.0894966 sec
RG 161
[ DW 62.400 usec|
DE 6.50 used
TE 295.6 K
D1 4.00000000 sec
TDO
CHANNEL £1
| ]
14.00
-2.00
11.86359406 W
400.2236020 MHz
32768
400.2200000 Mz
EM
0
0.30 Hz
0
1.00

-

11 10 9 8 7 6 5 4 3 2

14 13 12 e
L = e
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Sample code: FC3 ( karimi tabar )
™ o = — = o O M~ L~ o O T ey BRUKER
@ e w NN O ©WOnm
L e B | o Oy ™M o W W W U el e
- Mmoo, ~M [o0 B o B B o B ot o o B ot B B ot g
NAME Hamedan UN
N \/ S\ NV
PROCNO 1
Date_ 20150203
Time .47
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG zg30
D 65536
SOLVENT DBMSO
NS 16
0
8012.820
0.122266
4.0894966
- 161
,/ s 62.400 usec
I | 6.50 usec
295.6
4.00000000 sec
1
| | = CHANNEL f1 ==
A v 1k
14.00
-2.00
11.86359406 W
400.2236020 MHz
32768
400.2200000 MHz
EM
0
0.30 Hz
0
1.00
T T T T T T T T T T T T
4.2 4.0 3.8 3.6 34 3.2 3.0 2.8 2.6 24 2.2 2.0 ppm
L ]
g g B
- =3 S
o™ o~ o™
bample code: FC3 ( karimi tabar )
U ON ST SN O RN, MO NONON N O N=MNS 0O 0 an
NN SO0 MNMNODODANNODNEOS YOS MMSOUWUL S MWD LD S SO0l
COMOONGAM@ERNAaRROYOVRNTITILTTAOMMRAAMMANNNA A L.x_)
L R e e A A S e e e e e o S e e S S e S S S S A N e A e s
NAME Hamedan UN
SN TS STSs Y eEm——— e
PROCNO 1
Date_ 20150203
Time 8.47
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG zg30
e D 65536
/ SOLVENT DMSO
{ NS 16
f P s 0
,1' I} SWH 8012.820 Hz
) f FIDRES 0.122266 Hz
| aQ 4.0894966 sec
/ - RG 161
4 ~ r r r W 62.400 usec
/ - 7 7 DE 6.50 usec
/’ / / ; | ! TE 295.6 K
{ / [ / D1 4.00000000 sec
- 7 A% f . 1 A DO 1
CHANNEL f1 =
14.00
-2.00
11.86359406 W
400.2236020 MHz
32768
400.2200000 MHz
EM
0
0.30 Hz
0
1.00
T T T T T T T T T T T T T T
8.3 8.2 8.1 7.9 7.8 7.7 7.6 7.5 7.4 73 7.2 74 ppm
L - | L L L L 1 i J
EOE R E W R E O
(=] L] - - = - - =1 - (=1
& b ol e - - - al = =
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lsample code:FC3 ( karimi tabar
Aeoe ! H
SheS 4 @
Ny = 2
\q\\\ | | Hamedan UN
934
1
20150209
9.41
INSTRUM spect
PROBHD 5 mm PABBO BB
PULBROG 2gpg30
™
SOLVENT
NS
Ds
SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976629 sec
RG 2050
D 19.800 usec
DE 6.50 usec
TE 295.6 K
D1 2.00000000 sec
D11 0.03000000 sec
00 1
CHANNEL £1
nuc1 3c
Pl 9.00 usec
PL1 0.90 dB
PL1W 42.02801895 W
SFOl 100.6479784 MHz
CHANNEL £2
CPDPRG2 waltzl6
NUCZ 1H
PCPD2 90.00 usec
PL2 ~2.00 dB
PL1Z 14.16 dB
PL13 17.90 dB
PLZW 11.86359406 W
PL12W 0.28722104 W
PL13W 0.12139934 W
sFo2 400.2216009 MHz
51 3276
SE 100.6353990 MHz
WO M
SSB 0
| LB 1.00 Hz
| 1 GB Q
pC 1.40
T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 ppm
. . . ] .
Spiro[indoline-3,1'-pyrazolo[1,2-b]phthalazine] (12d).
Sample code: FC4 ( karimi tabar )
ON Ao MOoOOOWTFUMUPTNOOWTNOONNODRTOAAODWN A
OO M OO0 OOWOTTTMOOCNNNNONO] e e e O = 0000 (MU w
Lo e e e e Sl St sl e el el T el et el e el T el o B e e i S A T e T e W T o I oV o)

.
L

k

e e

NAME
EXPNO
PROCNC
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
H]

D3

SWH
FIDRES
A

RG

14 13 12 "

Hamedan UN
916

1

20150203
.2

pect

S mm PABBO BB

4.0894966
128

400

6.50

295.7
4.00000000
1

= CHANNEL f1

14.00

-2.00 dB
11.86359406
400.2236020
32768
400.2200000
EM

1]

0.30

a

1.00
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Sample code:

4.144
4.131

4.117

e
~

FC4

( karimi tabar )

EX=071 @ ™ Oy o
— O o o =1 ( )4 )
@ o~ (5] RN @
[N ™ ™™ —
NAME Hamedan UM
N/ NV
PROCNO 1
Date_ 20150203
Time .
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG zg30
D 65536
SOLVENT DMso
NS 16
Ds Q
SWH 8012.820 Hz
FIDRES 0.122266 Hz
4.0894966 sec
128
62.400 usec
6.50 usec
295.7 K
4.00000000 sec
1
CHANNEL f1
H
14.00 usec
-2.00 dB
11.86359406 W
400.2236020 MHz
32768
400.2200000 MHz
EM
a
0.30 Hz
a
1.00

4.5 4.0 3.5 3.0
Nl jf N
- {=] -
& ] i
Sample code: FC4 ( karimi tabar )
o Mo N o & 0 NN TONNO™ @~ O ® BRUKER
o N O @M O w O MW TN OO T NOONNO
[=] Gy O 00 00 D oD~ MDD D FFFOMOMONNNNANNAAAAD
o ol ol ol ol ol el e -~ Lo el ol ol sl el el al ol ol ol ol o
NAME Hamedan UN
NI N NS\ s
PROCNO 1
Date_ 20150203
Time 9.27
INSTRUM spect
PROBHD & mm PABEO BB
PULPROG 2g30
D 65536
SOLVENT DMSO
Ns 16
D5 0
SWH 8012.820 Hz
k FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 8
oW 62.400 usec
DE 6.50 usec
TE 295.7 K
— Dl 4.00000000 sec
— DO 1
CHANNEL f1 =
1H
14.00 usec
-2.00 dB
1.86359406 W
400.2236020 MHz
32768
400.2200000 MHz
EM
a
0.30 Hz
a
1.00

T
75 7.

T 1
74 73 72 1 7.0 ppm
R .t
3 el

-

1.05
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Sample code:FC4 ( karimi tabar )

gasgrensnon BRUKER

@

4 WD B 1 )

- CooCoaao s Een
1 M el

99s d
| W NAME Hamedan UN

SO\

EXFNO 932
PROCNQ 1
Date_ 20150208
Time 14.35
o NSTRUM spect
A0 PROBHD 5 mm PABBO BB
N N PULPROG zgpg30
! o D 65
N SOLVENT .
d Z>CN NS
DS
NH, SWH 25252.525
FIDRES 0.385323
AQ 1.2976629
RG 2050
DW 19.800 usec
DE 6.50 usec
TE 296.5 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL £1
HUC1 13c
Fl 9.00 usec
PL1 0.90 dE
PLIW 42.02801895 W
SFOl 100.6479784 MHz
77777777 CHANNEL f2 ========
CPDPRG2 waltz16
Nuc2 1H
PCPD2 90.00 usec
PLZ -2.00 dB
PL12 14.16 dB
PL13 17.90 dB
PL2W 11.86359406 W
PL12W 0.28722104 W
PL13W 0.12139934 W
SFO2 400.2216009 MHz
3276
100.6353990 Miz
WDH EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

I T I I I 1
240 220 200 180 160 140 120 100 80 60 40 20 ppm
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