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General Information

Melting points were measured with a Buchi B-540 melting point apparatus and are
uncorrected. IR spectra were recorded on Elmer FT-IR-2000 spectrometer on a thin film
using chloroform. NMR spectra were recorded on Avance DPX 300 MHz FT-NMR
spectrometer or Bruker Avance I1I 500 MHz FT-NMR spectrometer using tetramethylsilane
(TMS) as an internal standard. Mass spectra were recorded on Trace DSQ GCMS instrument.
All the commercially available regents were used as received. All experiments were
monitored by thin layer chromatography (TLC). TLC was performed on pre-coated silica gel
plates (Merck). Column chromatography was performed on silica gel (100-200 mesh,
Merck). All MW reactions were carried out in a Synthos 3000 (Anton Paar) microwave
reactor.
Microwave Instrumentation

All microwave reactions were carried out in a Synthos 3000 (Anton Paar) microwave
reactor. The multitude microwave has a twin magnetron (2.45 GHz) with maximum output
power of 1400 W. The output power can be controlled in unpulsed control mode over whole
power which is adjustable in 1 W increment. A Motorola 68xxx series microprocessor system
control is used to measure power, pressure, time and temperature during the reaction. The

temperature and pressure were monitored throughout the reaction by an infrared detector. The

temperature can be measured from 0 to 280 °C with uncertainty = 1%. The temperature
during the MW reaction was monitored by an externally calibrated IR sensor. The pressure
can be measured from 0 to 86 bar with uncertainty + 0.2 bar. The MW power is initially set at
700 W and the reaction is run. However, during the course of the reaction, once the set
temperature and pressure limit is reached, the reactor automatically adjusts the power by
lowering it.

General procedure for the synthesis of f-bromovinyl aldehydes 1a-j: The f-bromovinyl
aldehydes were synthesized by following known procedure.! Anhydrous DMF (24.0 mmol)
was added dropwise to an ice cold solution of PBr; (12.0 mmol) under N, atmosphere. The
reaction mixture was stirred for 15 minutes at 0 °C and then a solution of the acetophenone
derivative/cyclic ketone (3.0 mmol) was added into the reaction mixture using a dropping
funnel. The reaction mixture was allowed to attain room temperature and then refluxed for 5
hours. After completion of the reaction, the reaction mixture was poured into water and
extracted with ethyl acetate (3 x 50 mL). The ethyl acetate layer was washed with water,
brine and dried over anhydrous Na,SO,4. The crude product obtained after removal of the
solvent was purified by column chromatography over silica gel using EtOAc/Hexane as the

eluent to obtain 1a-j.



The ortho-bromobenzaldehydes 1k-m were procured from Sigma-Aldrich.

General procedure for the synthesis of compounds 3a-o: A mixture of f-bromovinyl/aryl
aldehyde (1a, 1.0 mmol), 6-amino-1,3-dialkyluracil (2a, 1.0 mmol), Pd(OAc), (2.5 mol %),
xantphos (5.0 mol %) and K,CO; (1 mmol) was irradiated in a closed vessel in a Synthos
3000 microwave reactor at 700 Watt (120 °C and 14 bar) for 5 minutes. After completion of
the reaction, the reaction mixture was treated with water (40 mL) and then extracted with
ethylacetate (30 x 3 mL). The organic portion was washed with water, dried over anhydrous
sodium sulfate and the solvent was removed in vacuo to obtain a crude product which on
silica gel column chromatographic purification using EtOAc/hexane as the eluent afforded

compounds 3a-o.



Spectral and Analytical data:
1,3-Dimethyl-7-(naphthalen-3-yl)pyrido[2,3-d[pyrimidine-
2,4(1H,3H)-dione (3a): Yellow solid; m.p. 208-209 °C (lit.
m.p. 210-211 °C)%. IR (CHCl;, em): 2925, 1705, 1659,
1557, 1423, 1372, 1289, 1018, 791. '"H NMR (CDCls, 500
O)\N SN | MHz): § 3.51 (s, 3H), 3.88 (s, 3H), 7.56 (d,J=5.4 Hz, 2H),
| OO 7.81 (d, J = 4.8 Hz, 1H), 7.80-8.01 (m, 3H), 8.24 (d, J =7.1
3a Hz, 1H), 8.52 (d, J = 7.9 Hz, 1H), 8.59 (s, 1H). 3C NMR
(CDCl3, 125 MHz): 28.4, 29.4, 108.9, 115.3, 122.2, 124.3,
126.6, 127.4, 127.6, 127.7, 128.6, 128.9, 132.8, 133.1, 138.2,
150.6, 151.6, 161.0, 161.3. MS (EI, m/z): 317.3 [M*]. Anal.
calcd. for CoH;5N;O,: C, 71.91; H, 4.76; N, 13.24. Found: C,
71.77; H, 4.61; N, 13.17.
1,3-Dimethyl-7-p-tolylpyrido[2,3-d[pyrimidine-2,4(1 H,3 H)-
dione (3b): Yellow solid; m.p. 180-182 °C (lit. m.p. 183 °C)3.
IR (CHCl;, cm!): 2924, 1707, 1661, 1597, 1424, 1370, 1099,
789. 'TH NMR (CDCls, 300 MHz): § 2.44 (s, 3H), 3.51 (s, 3H),
)\ | 3.83 (s, 3H), 7.32 (d, J = 8.5 Hz, 2H), 7.64 (d, J = 8.0 Hz,
0o “l‘ N 1H), 8.03 (d, J = 8.5 Hz, 2H), 8.47 (d, J = 8.5 Hz, 1H).3# 13C
3b NMR (CDCls, 75 MHz): 21.4, 28.3, 29.3, 108.6, 114.7, 127.3,
129.6, 134.6, 138.1, 141.1, 150.6, 151.6, 161.1, 161.3.34 MS
(EL, m/z): 281.3 [M*]. Anal. calcd. for CisH5N;0,: C, 68.31;
H, 5.37; N, 14.94. Found: C, 68.12; H, 5.46; N, 14.78.
7-(4-Chlorophenyl)-1,3-dimethylpyrido[2,3-d[pyrimidine-
2,4(1H,3H)-dione (3c): Yellow solid; m.p. 142-145 °C (lit.
m.p. 139-140 °C)* IR (CHCl;, cm): 2924, 1705, 1661,
~ = 1600, 1566, 1424, 1090, 750. '"H NMR (CDCls, 300 MHz): &
4‘\ S | 3.51 (s, 3H), 3.82 (s, 3H), 7.49 (d, J = 8.4 Hz, 2H), 7.63 (d, J
| o 8.2 Hz, 1H), 8.08 (d, J = 8.4 Hz, 2H), 8.51 (d, J = 8.0 Hz,
3¢ 1H).* 3C NMR (CDCl;, 75 MHz): 28.5, 29.5, 109.3, 114.9,
128.8, 129.2, 135.9, 136.9, 138.6, 159.9, 161.3.4 MS (EI,
m/z): 301.7 [M*]. Anal. calcd. for C;sH;,CIN3;O,: C, 59.71;
H, 4.01; N, 13.93. Found: C, 59.58; H, 3.92; N, 13.77.
1,3-Dimethyl-7-(4-nitrophenyl)pyrido[2,3-d|pyrimidine-
2,4(1H,3H)-dione (3d): Yellow solid; m.p. 161-163 °C (lit.



NO,

OMe

m.p. 283-285 °C)* IR (CHCl;, cm): 2918, 1710, 1662,
1562, 1466, 1345, 1219, 1018, 772. '"H NMR (CDCls, 300
MHz): 6 3.30 (s, 3H), 3.72 (s, 3H), 6.92 (d, J = 4.8 Hz, 1H),
7.37 (d, J = 8.4 Hz, 2H), 8.24 (d, J = 8.3 Hz, 2H), 8.61 (d, J =
4.8 Hz, 1H).* *C NMR (CDCl;, 75 MHz): 28.5, 29.7, 121.0,
123.2, 128.7, 145.9, 147.6, 151.1, 151.8, 152.8, 160.5.4 MS
(EL, m/z): 312.2 [M*]. Anal. calcd. for C;5sH;,N4O4: C, 57.69;
H, 3.87; N, 17.94. Found: C, 57.81; H, 3.64; N, 18.09.
7-(Furan-2-yl)-1,3-dimethylpyrido[2,3-d[pyrimidine-
2,4(1H,3H)-dione (3e): Brown solid; m.p. 136-140 °C. IR
(CHCl;, cm'): 2921, 1706, 1658, 1602, 1476, 1366, 1295,
1018, 750. 'TH NMR (CDCl3, 500 MHz): 6 3.49 (s, 3H), 3.76
(s, 3H), 6.60 (d, J=5.0 Hz, 1H), 7.57 (d, J = 4.8 Hz, 1H),
7.62 (s, 1H), 8.45 (d, J= 5.1 Hz, 1H). *C NMR (CDCls, 125
MHz): 28.3, 29.2, 108.5, 112.2, 112.6, 113.3, 138.2, 144.9,
150.7, 151.5, 152.6, 161.1. MS (EI, m/z): 257.2 [M*]. Anal.
calcd. for C3H;N;O5: C, 60.70; H, 4.31; N, 16.33. Found: C,
60.74; H, 4.62; N, 16.21.
9,11-Dimethyl-35,6-dihydrobenzo[h]pyrimido[4,5-
b]quinoline-8,10(9H,11H)-dione (3f): Yellow solid; m.p.
253-255 °C (lit. m.p. 252-253 °C)°. IR (CHCl3, cm™): 2946,
1706, 1654, 1599, 1444, 1370, 1219, 1018, 773. 'H NMR
(CDCl;, 300 MHz): 6 3.00-3.04 (m, 4H), 3.51 (s, 3H), 3.83 (s,
3H), 7.29 (d, J = 3.8 Hz, 1H), 7.38-7.40 (m, 2H), 8.26 (s, 1H),
8.34-8.39 (m, 1H). 3C NMR (CDCl;, 75 MHz): 27.1, 27.9,
28.4, 294, 108.9, 126.2, 127.2, 127.3, 128.2, 130.9, 133.3,
136.4, 139.5, 149.7, 151.7, 156.7, 161.5. MS (EI, m/z): 293.3
[M*]. Anal. calcd. for C17H;5sN3O,: C, 69.61; H, 5.15; N,
14.33. Found: C, 69.78; H, 5.01; N, 14.15.
3-Methoxy-9,11-dimethyl-5,6-dihydrobenzo[h]pyrimido[4,5-
b/quinoline-8,10(9H,11H)-dione (3g): Yellow solid; m.p.
216-219 °C. IR (CHCl;, cm™): 2926, 1701, 1657, 1598, 1411,
1368, 1277, 1044, 790. 'H NMR (CDCls, 300 MHz): & 2.92-
3.03 (m, 4H), 3.50 (s, 3H), 3.81 (s, 3H), 3.89 (s, 3H), 6.79 (s,
1H), 6.92 (d, J = 6.0 Hz, 1H), 8.20 (s, 1H), 8.30 (d, J = 8.5



Hz, 1H). 3C NMR (CDCls, 75 MHz): 27.1, 28.3, 29.4, 29.7,
55.4,108.1, 113.1, 126.2, 126.3, 128.1, 135.9, 141.6, 149.7,
151.7, 156.8, 161.6, 161.9. MS (EI, m/z): 323.3 [M*]. Anal.
calcd. for C;gH;7N;O5: C, 66.86; H, 5.30; N, 13.00. Found: C,
66.59; H, 5.48; N, 13.31.
1,3-Dimethylpyrimido[4,5-b][1,8]naphthyridine-2,4(1H,3H)-
dione (3h): Yellow solid; m.p. 269 °C (lit. m.p. 274-275 °C)>.
IR (CHCl;, cm™): 2924, 1715, 1670, 1618, 1500, 1437, 1181,
1119, 721. '"H NMR (CDCls, 300 MHz): 6 3.50 (s, 3H), 3.81
(s, 3H), 5.29 (s, 2H), 7.00 (d, /= 7.5 Hz, 1H), 7.13 (t,J=7.4
Hz, 1H), 7.41 (t, J=7.9 Hz, 1H), 8.18 (s, 1H), 8.24 (d, J="7.7
Hz, 1H).3C NMR (CDCl;, 75 MHz): 28.7, 29.7, 112.1,
131.7, 133.1, 138.6, 141.6, 151.2, 160.6. MS (EI, m/z): 295.2
[M*]. Anal. caled. for C;¢H3N;05: C, 65.08; H, 4.44; N,
14.23. Found: C, 65.36; H, 4.67; N, 14.41.
3p-Acetoxy-1',3'-dimethyl-5-en-androst[16,17-
g/pyrido[2',3"-d]pyrimidine-2,4(1H,3H)-dione (3i): White
solid; m.p. 146-148 °C. IR (CHCl;, cm™'): 2924, 2853, 1732,
1709, 1663, 1612, 1462, 1243, 1032, 771. '"H NMR (CDCls,
300 MHz): 6 0.78 (s, 3H), 0.93 (s, 3H), 0.75-2.80 (m, 20H),
3.41 (s, 3H), 3.67 (s, 3H), 4.52-4.59 (m, 1H), 5.36 (s, 1H),
8.14 (s, 1H). 13C NMR (CDCl;, 75 MHz): 14.2, 17.1, 21.4,
22.7,27.7,28.4,29.4,29.7, 30.8, 31.9, 33.2, 36.9, 38.1, 46.3,
50.5, 55.7, 73.7, 108.1, 121.9, 131.6, 132.7, 140.1, 148.6,
150.4, 161.9, 170.5, 179.2. MS (EI, m/z): 477.6 [M*]. Anal.
calcd. for C,3H3sN304: C, 70.42; H, 7.39; N, 8.80. Found: C,
70.73; H, 7.48; N, 8.87.
1',3'-Dimethyl-cholest(2,3-g[pyrido[2',3"-d]pyrimidine-
2,4(1H,3H)-dione (3j): White solid; m.p. 164-167 °C. IR
(CHCl;, cm'): 2929, 2867, 1709, 1663, 1612, 1467, 1382,
1019, 752. '"H NMR (CDCls, 300 MHz): 6 0.69 (s, 3H), 0.88
(s, 3H), 0.70-2.87 (m, 39H), 3.45 (s, 3H), 3.69 (s, 3H), 8.10
(s, 1H). BC NMR (CDCls, 75 MHz): 18.7, 22.6, 22.8, 23.8,
28.0, 28.2, 35.6, 35.8, 36.2, 39.5, 39.9, 42.5, 53.5, 56.3, 56 .4,
107.7, 127.2, 128.3, 138.0, 153.7, 161.6, 162.3. MS (EI, m/z):



533.7 [M*]. Anal. calcd. for C54H5N5O,: C, 76.50; H, 9.63;
N, 7.87. Found: C, 76.75; H, 9.59; N, 7.75.
7-(Naphthalen-3-yl)-1,3-dipropylpyrido[2,3-d|pyrimidine-
2,4(1H,3H)-dione (3k): Yellow solid; m.p. 142-145 °C. IR
(CHCl;, cm'): 2928, 1704, 1661, 1560, 1421, 1373, 1288,
1019, 789. 'TH NMR (CDCls, 500 MHz): 6 1.00 (t, J= 7.0 Hz,
3H), 1.09 (t, J = 7.0 Hz, 3H), 1.70-1.79 (m, 2H), 1.85-1.94
(m, 2H), 4.07 (t, J = 7.5 Hz, 2H), 4.46 (t, J = 7.5 Hz, 2H),
7.56 (d,J=5.9 Hz, 2H), 7.79 (d, J= 7.2 Hz, 1H), 7.89 (d, J =
8.1 Hz, 1H), 7.97 (d, J = 8.5 Hz, 2H), 8.22 (d, J = 7.2 Hz,
1H), 8.51 (d, J= 6.9 Hz, 1H), 8.57 (s, 1H). 3C NMR (CDCls,
125 MHz): 11.3, 21.1, 43.3, 44.1, 109.0, 115.1, 124.2, 126.6,
127.5, 127.7, 128.6, 128.9, 133.1, 134.3, 134.8, 138.3, 150.5,
151.1, 160.9, 161.2. MS (EI, m/z): 373.4 [M*]. Anal. calcd.
for Cy3H»;3N30,: C, 73.97; H, 6.21; N, 11.25. Found: C, 74.12;
H, 6.24; N, 11.49.
7-(Furan-2-yl)-1,3-dipropylpyrido[2,3-d]pyrimidine-
2,4(1H,3H)-dione (31): Yellow solid; m.p. 114-116 °C. IR
(CHCl;, cm'): 2927, 1705, 1659, 1599, 1473, 1369, 1299,
1017, 759. 'TH NMR (CDCls, 500 MHz): 4 0.99 (t, J = 7.5 Hz,
3H), 1.03 (t, J = 7.5 Hz, 3H), 1.69-1.77 (m, 2H), 1.78-1.85
(m, 2H), 4.04 (t, J = 6.0 Hz, 2H), 4.35 (t, J = 6.0 Hz, 2H),
6.60 (d,J=3.5Hz, 1H), 7.22 (d, J=3.6 Hz, 1H), 7.56 (d, J =
4.8 Hz, 1H), 7.61 (s, 1H), 8.45 (d, J = 4.8 Hz, 1H). 3C NMR
(CDCl;, 125 MHz): 11.3, 21.0, 43.2, 44.0, 108.7, 112.0,
112.5, 113.1, 138.3, 144.9, 150.5, 151.0, 152.4, 152.8, 160.9.
MS (EI, m/z): 313.3 [M*]. Anal. calcd. for C{7H;9N505: C,
65.16; H, 6.11; N, 13.41. Found: C, 65.34; H, 6.10; N, 13.50.
1,3-Dimethylpyrimido[4,5-b]quinoline-2,4(1H,3H)-dione
(3m): Yellow solid; m.p. 210-212 °C (lit. m.p. 212 °C)". IR
(CHCl;, cm'): 2921, 1708, 1659, 1621, 1608, 1470, 1292,
1018, 790. 'H NMR (CDCls, 300 MHz): 6 3.54 (s, 3H), 3.84
(s, 3H), 7.50-7.55 (m, 1H), 7.80-7.85 (m, 1H), 7.93-8.02 (m,
2H), 9.02 (s, 1H). 3C NMR (CDCl;, 75 MHz): 28.5, 29.7,
110.9, 124.7, 125.8, 128.1, 129.3, 133.2, 140.1, 149.9, 161 4.
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MS (EI, m/z): 241.2 [M*]. Anal. calcd. for C;3H;1N;0,: C,
64.72; H, 4.60; N, 17.42. Found: C, 64.44; H, 4.67; N, 17.71.
7,8-Dimethoxy-1,3-dimethylpyrimido[4,5-b]quinoline-
2,4(1H,3H)-dione (3n): Yellow solid; m.p. 248-250 °C. IR
(CHCI3, em!): 2923, 1703, 1657, 1611, 1502, 1422, 1254,
1007, 747. '"H NMR (CDCls, 300 MHz): 6 3.52 (s, 3H), 3.81
(s, 3H), 3.96 (s, 3H), 4.01 (s, 3H), 7.14 (s, 1H), 7.31 (s, 1H),
8.81 (s, 1H). 3C NMR (CDCls, 75 MHz): 29.5, 29.7, 56.2,
56.4, 105.9, 108.7, 113.7, 120.3, 136.1, 137.2, 147.8, 149.5,
153.2, 155.8, 161.7. MS (EI, m/z): 301.3 [M*]. Anal. calcd.
for C5sH;5N3O04: C, 59.79; H, 5.02; N, 13.95. Found: C, 59.46;
H, 4.87; N, 13.74.
1,3-Dimethylpyrimido[4,5-b][1,8]naphthyridine-2,4(1H,3H)-
dione (30): Yellow solid; m.p. 183-186 °C. IR (CHCl;, cm™):
2924, 1715, 1670, 1618, 1500, 1437, 1181, 1119, 721. 'H
NMR (CDCl;, 300 MHz): & 3.55 (s, 3H), 3.90 (s, 3H), 7.71
(d, J=7.2 Hz, 1H), 8.33-8.38 (m, 1H), 9.08 (s, 1H), 9.19 (s,
1H). 3C NMR (CDCl;, 75 MHz): 28.7, 29.7, 112.1, 131.7,
133.1, 138.6, 141.6, 151.2, 160.6. MS (EI, m/z): 242.2 [M"].
Anal. calcd. for C,H{(N4O,y: C, 59.50; H, 4.16; N, 23.13.
Found: C, 59.38; H, 3.97; N, 22.91.

1. (a) S. Gogoi, K. Shekarrao, A. Duarah, T. C. Bora, S. Gogoi and R. C. Boruah,
Steroids, 2012, 77, 1438; (b) Y. Zhang and J. W. Herndon, Org. Lett., 2003, 5,
2043; (c) C. S. Choa and D. B. Patel, Tetrahedron, 2006, 62, 6388.

2. R. Troschuetz and H. J. Roth, Arch. Pharm., 1978, 311, 406.

3. U. Girreser, D. Heber and M. Schuett, Tetrahedron, 2004, 60, 11511.

4. J. Quiroga, J. Trilleras, R. Abonia, B. Insuasty, M. Nogueras, J. Cobo and J. M. de
la Torre, Arkivoc 2009, (xiv), 9.

5. R. Troschuetz and H. J. Roth, Arch. Pharm., 1978, 311, 542.

6. Q. Jairo, I. Braulio, I. Henry, A. Rodrigo, O. Antonio, S. Adolfo and N. Manuel.
J. Heterocycl. Chem., 2001, 38, 339.

7. S. Nishigaki, J. Sato, K. Shimizu, K. Furukawa, K. Senga and F. Yoneda, Chem.
Pharm. Bull., 1980, 28, 142.


javascript:;
javascript:;

8.9

[ar]
1 L0
X

857
8.24
7.9a
7.98
a7
7.80
7.88

[ L]
1} 00 o
.

e ettt

757
7.86
7.86
T.26

N L_A

.

1.041.011.121.901.231.20 203

3.88
3481

0.00

306 3.0

9.0 8.5 a.0 75 7.0 6.5

Chemical Shift (ppm)

2.5 2.0 4.5

4.0 3.5




BCET—
7rezS

63801—

TEGLL
8177 L
LTI
£0°07 1
BE LT
{947
70871
BE87 L
FETEL
OLEEL
zracld

59°05 L —
0915

m_u_.rm:
g 19 ru_r

104 =5] ag

Chemical Shift (ppm)

120

128

136

154 176 165 160 132 144

192

T2 G4 a6 43 40 32 24 16

a0

112




no'o—

Frei—

LeE—

EBE—

A

I8,

304 323

1493 086 212

0.9s5

-0.5

9.0 8.5 2.0 7.5 7.0 6.5 6.0 8.5 2.0 45 4.0 3.5 2.0 2.5 2.0 1.5 1.0 0.5
Chernical Shift (ppm

9.5

10.0




Qe lé—

ZE8E
_u_m.mm.._|.r

mm_.m_,__.
mm.mhw
LAY

09'80L—

ZLFLL—

CE A0 L
BSELL—

09°¢EL—
Llael—
arLrl—

5051
LaLs rW

_”__‘._‘m__‘
62719 ru__1

3b

T T T T T T T T T T T
184 176 168 180 152 144 136 128 120 112 104 a5
Chemical Shift (ppm)

e
192

e
200




= 3 [y i) o — 00 P [ — [
=t 9a oo W =
[muual o0 o0 F— F— F~ - -~ [ar] [an] =
S s I
1 |
0]
\N Z
PUPNS
0] T N
3¢ Cl
I
|
|
|
|
II I
\Jll. JU[ J‘Ji X i it
n4s 1.85 090211 293 286
L L B L AL B LA ILELL L ILALELE DL AL AL ILELLLE BLLEL BLLBLLN IR UL LLLILE LN LA AL AL AL LR LN AL LA LEULE UL LA BLLLELE BLLELLE BLALLALE ILALLELE I UL L
85 a0 75 7. B.5 g0 55 50 45 4.0 35 30 25 20 .
Chemical Shift (ppm)




G¥ 3L
:_.mm.,lr

L99s
m_n_.t.__.__lv
L) S

9e'60L—

FEFLL—

F¥-TA"
Fm.mmrglr

EB'S5EL
mm.m_mr,__.;_n
BSBEL—

BERS L —
T N R

Cl

192 154 176 165 160 152 144 136 125 120 112 104 95 s an 7 iR a6 45 40 32 24 16
Chemical Shift (ppm)

200




0oo—

DEE—

ZLE—

NO,

204

2497

1.02

1.92

0495 205

-0.5

9.3 9.0 g3 g.0 7.3 .o 6.3 g.0 2.3 2.0 4.5 4.0 3.3 3.0 2.3 2.0 1.3 1.0 0.3

100

Chemical Shift (ppm)




G5BT
06—

L9as
mm.th
mﬁ.,__.h

A1 A
DEECL—

FLEEL—

23°GH|
TN
20151

palG]
BTGLS

£En9l—

NO,

192 154 176 1685 160 152 144 136 125 120 112 104 =1 et a0 72 Eid =1 45 40 32 24 16
Chemical Shift (ppm)

200




8.46
8.44
7.62
7.58
7.86
—7.26
6.61
.60
— 376
—3.44

A

0.00

1.01 1.011.09 0.94 312303

R B B LA AL IR BLALL AL UL LA LA LU BN DAL I BLLELL BLELELELE AL L
) .0 7o 7.0 6.5 6.0 55 a0 45 4.0 35 30 25
Chemical Shift (ppm)




EEBE
ﬂm.mmglr

mm_.m_h
ﬁm.mhv |
1T ¥

05801~
PTTLL

GG
arELLY

LEgel—

LEFFL—

02051
£E LG
257G LY

L0019 —

192 184 176 168 160 152 144 136 128 120 112 104 a5 as a0 72 B4 5B 45 40 32 24 18
Chemical Shift (ppm)

200




ooo—

LreE—

L5E—

E8E—

I

LA

387

296 204

1.96 0.95

1.021.00

T
50
Chemical Shift (ppm)

T T T T T T
9.0 8.5 5.0 75 7.0 6.5 5.0 2.5

T
9.5




B5aL
TR
poisd

JEB0L—

5771
DN.MEW
LE 2T L

BEOEL
BT EEL
LEBELS
GEEEL—

0L6FL—
0L£715L-

£L85 L —
£5719L—

192 184 176 168 160 152 144 136 128 120 112 104 a5 as ao 72 B 5K 45 40 32 24 16
Chemical Shift (ppm)

200




ooo—

05'E—

LBE,
BEE—

648-_
LA -
FEQS

Qi'di—

nEa—
BT 'B-F
mm.ml__ﬁ

OMe

...

381

3052493 296

095048

0950493

q.0 8.5 .0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0

9.5

10.0

Chemical Shift (ppm)




80747
8787
L8°6T
0462

Zr'55—

2984
m_”_.h__.h._.u_......
:_.,__.h

S0°80L—
ZLELL—

m;.m_ﬂ
mm.m_ﬂw
oLazLs"

LEGEL —
S9°lrL—
GG -
FLLGL—
0895 —

457191
FA- _‘m;._.u.n

OMe

I I " " I I " " " I I " I I I I I I I I I I
192 154 176 165 160 1582 144 136 125 120 112 104 Q5 G &0 72 G4 a6 45 40 32 24 16
Chemical Shift (ppm)

e
200




0oo—

05E—

lBE—

BEG—

BEQ
Lod
(3
(38
L~
L4

BE'Z
(3
Frl

gl'8—

Gea

.

2487 2.1

1.92

1.041.05 0497

0.94 0.90

1.5 1.0 0.5

2.0

g0 55 50 45 40
Chemical Shift (ppm)

6.5

7.0




B8
mm.mmW

6 L9—

09°9s -,
S
S

L1 B0l —

Ll
wmrmﬁw
g7 -k
057z
bzl

FEeEl —

LG 0SE—
90'esl -
FOLGL—
el L9l —

LI T L T LI T™r T TTT T T T
176 1685 160 132 144 136 128 120 112 104 95 Gt

e
154

Chemical Shift (ppm)




g5 —

0és—

Fla—

3i

AcO

i

1.07

ﬂ'

1.02

1651805891313 1.30 6.303.052497

271269

0.94

-0.5

T T T T T T T | T T T T T
a.0 ) .o 7o 7. 6.5 6.0 55 a0 4.5 4.0 335 30 25 20 145 1.0 05
Chemical Shift (ppm)

T
935

ma
10.0




oLeol—

0 L& L—

85 lEL
S4EE r.._|.r

EL0FL—

GOAY -
crnsl—

LB 19—

FoOLl—

916 L—

3i

AcO

L LA L T LA LA T LA LA LA T T
192 154 176 165 160 152 144 136 125 120 112 104 a5 &5 g0 7 G4 a6 45 40 32 24 16
Chemical Shift (ppm)

e
200




98—

oLe—

300273403261 2571185731.744101.25 618253 292 3.04 2.36 265

0.95

-0.5

T
1.0 0.5

1.5

T
25

3.0

T TTT T T
B.0 55 5.0 45 4.0
Chemical Shift (ppm)

6.5

T
5.0 7.0

T
9.0

T
9.5




ISEG—
£E05
mw.mmu_ﬁ

09'9;
el
Gpid

CAi0l—

FELTL—
reazLd

E0eEL—

LIEGL—

G919l
L2729 FJ|_r

136 128 120 104 a5 as
Chemical Shift (ppm)

144

184 176 165 160 152

192

T2 G4 a6 45 40 32 24 16

(=1

112




ooo—

A

b

1.85

275292

1.831.95

1.86

1.00081 097 1.861.01 0.921.93

T T T T T ™ T T™T TmT T T T T
9.0 8.5 g.0 7.A 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 20 1.5 1.0 0.5
Chemical Shift (ppm)

T
9.5

B
100




0E L l—

L0 LE—

aTtF
m__u_.iqwr

mm_.m_h
wm.mh.__urﬁ
IFAF S

S0'60L—

ELGLL-—
LEFEL
Lerasl
FELLL
PRz
£98T1
B2'BL Fu..
LLEE =2
SEFEL
ESFEL
Fm.mm T__,.

LE05L
GO LS FJ|_r

95°09 | —=
giygd

96

104
Chemical Shift (ppm)

120

128

154 176 168 160 132 144 136

192

a0 72 G4 26 45 40 32 24 16

ot

112




noo—

B0
BB
oL
Lol
Ay
FO'L

il
173 FW
GLl

Bl
ns'l
£a'l
£8°1

ne'a—

AL

338333

213229

218 217

1.001.02 1.02 1.02

0.96

1
2.0 1.2 1.0 0.3

T
235

3.0

T T T T LN LN
G 5.5 g.0 a4 a0 445 4.0

T
=]

g.0

.2

T
9.0

100

Chemical Shift (ppm)




6L L—

FO'LE—

FEET
mm.m#“.r

89°8!
#m.m_h.__u__.._r
_n_m.t

BOB0 L
BE Loy
PETLLF
el

DE8EL—

Sorrl—
25051
:n_.rmr“_r
LFEGL
LBEGL

FEO9L—

T T T T T T T T T T T T
192 154 176 165 160 152 144 136 125 120 112 104 a5
Chemical Shift (ppm)

T
200




ooo—

FEE—

FEE—

97’4
Lo
mm.hw
55/
Lay
£gy
504 g
¥/
164
GG/
70's

Z06—

ey

Py

(A

313 310

i

2.091.01 1.07

1.00

T T T T T T T B
8.5 g.0 75 T 6.5 G.0 55 5.0 45 4.0

9.0

T
9.3

T
100

Chemical Shift (ppm)




GSar
_”_,__.mm.._|r

099!
m_”_.t.g.__ﬂ._n
Gr'id

ZE0LL—

geEY L—

FE 19—

LA LA L T LA UL LA T LA LA LN T T T T T T T T
154 176 165 160 1582 144 136 125 120 112 104 a5 g5 g0 7 G4 a6 45 40 32 24 16
Chemical Shift (ppm)

T
192

1
200




— — - =t — D — =
oo 0 — [ = e R ¥ ] =
o [ =+ 0709 09 =
Sl [
y
\N = OMe
PN
O N OMe
3n I
I |
| |
1.14 1.251.24 302314304 296
e b h R LR bR A I IR B I LI AL L ILEL BULILEN LN BN I AL IR BN LI LI AL BLLILLN IS B I T T TT WL
10.0 95 9.0 85 g.0 75 F.a B4 g.0 55 5.0 45 40 35 3.0 20

Chemical Shift (ppm)




mﬂ_.mm
_”____.mmw.

#m.m_m
_”:__.m_mw.

L9z
S OTA"
Gpsg 4

LEE0L—
0480L—

BeELL—

Qe oL —

LLaelL
_”_m.___m_‘glr

08°2F L~
Br'EFL—

ELESL—
BLEGL—

69719 —

OMe

OMe

192 154 176 165 160 152 144 136 125 120 112 104 a5 g5 g0 7 G4 =15 45 40 32 24 16
Chemical Shift (ppm)

200




919
—8.08

3

8.3
7.7
7.28
3.90
3.485
0.00

>_

JJI\. h A JU'L

0.94 0.94 1.02 0.94 04 320

T T T T T
a.0 g5 .o 7o 7. 6o G.0 85 5.0 45 40 35 30 25 20 15 1.0 1) 0
Chemical Shift (ppm)




0087 —
19ETY

5997
TR
s

=1

89 LEL—
LOEELS

BSBEL—
LA brl—

B LS L—

FO'09L—

192 154 176 165 160 152 144 136 125 120 112 104 95 oS ao 7 Gid a6 45 40 32 24 16
Chemical Shift (ppm)

200




