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Materials and Instrumentation. All commercially available compounds were purchased
from Aldrich Chemical Co., Alfa Aesar Organics, or TCI and used as received unless otherwise
noted. Ether, THF, CH3;CN, and CH,Cl, were dried over alumina using the Solv-Tec® ST-002
solvent purification system. Microwave reactions were carried out using a CEM Discover”
series reactor. Bruker 300 and 400 MHz spectrometers and a JEOL 270 MHz spectrometer were
employed for NMR data collection.
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Experimental Procedures

Anti-alcohol 3a. To a solution of diisopropylamine (49.9 mmol, 1.5 eq) in dry THF (200
mL) was added n-BuLi (3.20 g, 49.9 mmol, 1.5 eq, 2.81 M in hexane) dropwise at -78 °C. After
15 min, (S)-(+)-carvone (5.00 g, 33.3 mmol, 1 eq) was added dropwise, followed after 30 min by
slow addition of 2-bromobenzaldehyde (7.4 g, 39.9 mmol, 1.2 eq) over 45 min. The mixture
was allowed to stir at -78 °C until no starting material was observed by TLC (~ 6 h). Glacial
HOACc (3.00 g, 49.9 mmol, 1.5 eq) was then added to the reaction mixture at -78 °C. After ~5
min the reaction mixture was warmed to rt and diluted with ether (100 mL), washed with water
(150 mL) and extracted with ether (3 x 100 mL). The combined organic extracts were then
washed with brine, dried over MgSQy,, and concentrated in vacuo. The crude product was
purified via flash chromatography over silica gel (10:90 EtOAc/hexanes) to deliver the desired
anti-alcohol 3a as a colorless oil in 77 % yield (8.56 g, 28.6 mmol). 'H-NMR (270 MHz,
CDCl,) & 7.74-7.62 (d, J=7.55 Hz, 1H), 7.60-7.47 (d, J=7.99 Hz, 1H), 7.36-7.34 (t, J=7.55 Hz,
1H), 7.14-7.11 (t, 1H), 6.70 (s, 1H), 5.22-5.18 (t, J=6.15 Hz, 1H), 4.85 (s, 1H), 4.80 (s, 1H),
3.20-3.18 (d, J=5.93 Hz, 1H), 3.00-2.98 (m, 1H), 2.64-2.68 (m, 2H), 1.77 (s, 3H), 1.67 (s, 3H).
PC-NMR (67 MHz, CDCls) § 200.7, 145.1, 143.7, 141.3, 135.3, 132.7, 129.3, 129.1, 127.6,
113.1,72.5, 55.1, 44.3, 29.4, 20.9, 15.8. IR (film) 3435, 1659 cm™. HRMS calculated for
Ci7H9BrO,Na 357.0466, found 357.0466.

Anti-alcohol 3b. Prepared as for 3a. The desired alcohol 3b was obtained as a colorless oil in
58% yield (3.89 g, 11.6 mmol) from 3.00 g (20.0 mmol) of (S)-(+)-carvone. 'H-NMR (270
MHz, CDCl3) & 7.51 (s, 1H), 7.35-7.31 (m, 1H), 7.23-7.20 (t, J/=7.79 Hz, 1H), 6.71-6.68 (m,
1H), 4.91-4.89 (d, J/=6.38 Hz, 2H), 4.81-4.76 (dd, J=8.60, 3.50 Hz, 1H), 3.22 (d, J=8.86 Hz,
1H), 2.94-2.85 (m, 2H), 2.40-2.43 (m, 2H), 1.74 (s, 3H), 1.53 (s, 3H). ’C- NMR (67 MHz,
CDCl) 6 202.50, 145.91, 144.64, 143.92, 135.95, 130.90, 130.50, 129.83, 129.61, 126.20,
122.04, 114.66, 77.34, 77.02, 76.71, 73.94, 53.62, 44.35, 31.26, 19.05, 15.63. Anal.
(C17H9BrO;) C 60.94, H 5.66.

Anti-alcohol 3¢. Prepared as for 3a. The desired alcohol 3¢ was obtained as a colorless oil in
75% yield (8.17 g, 25.1 mmol) from 5.00 g (33.2 mmol) of (S)-(+)-carvone. 'H-NMR (270 MHz,
CDCl3) & 7.66—7.63 (d, 1H), 7.38-7.36 (d, 1H), 7.28-7.25 (t, 1H), 6.71-6.69 (m, 1H), 5.24-5.21
(dd, J=7.32 Hz, 4.55 Hz, 1H), 4.89-4.87 (m, 2H), 3.28-3.25 (d, J=7.32 Hz, 1H), 3.05-3.00 (dd,
J=9.20, 4.55 Hz, 2H), 2.87-2.79 (m, 1H), 2.53-2.52 (m, 1H), 1.74 (s, 1H), 1.39 (s, 3H). C-
NMR (67 MHz, CDCls) 6 202.50, 145.91, 144.64, 143.92, 135.95, 130.90, 130.50, 129.83,
129.61, 126.20, 122.04, 114.66, 77.34, 77.02, 76.71, 73.94, 53.62, 44.35, 31.26, 19.05, 15.63.
Anal. (C;7H;3C120,) C 62.65, H 5.64.

Anti-alcohol 3d. Prepared as for 3a. The desired alcohol 3d was obtained as a white solid in
66% yield (7.13 g, 21.9 mmol) from 5.00 g (33.2 mmol) of (S)-(+)-carvone; mp 110-112 °C; 'H-
NMR (300 MHz, CDCI3) & 7.65 (d, 1H), 7.31-7.24 (m, 2H), 6.74-6.65 (m, 1H), 5.15-5.08 (dd,
J=7.32,4.75 Hz, 1H), 4.88 (s, 1H), 3.26 (d, J=7.32 Hz, 1H), 3.01-2.95 (dd, J=4.75, 9.3Hz, 1H),
2.89-2.79 (m, 1H), 2.49 (m, 2H), 1.74 (s, 6H). *C-NMR (75 MHz, CDCl5) & 200.65, 145.04,
144.81, 138.07, 135.55, 133.51, 133.15, 130.29, 128.92, 126.66, 113.62, 77.46, 77.04, 76.61,
69.46, 52.83, 43.19, 30.52, 19.12, 16.07.
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Anti-alcohol 3e. Prepared as above for 3a. The desired alcohol 3e was obtained in 65% yield
as a solid (2.22 g, 7.25 mmol) from 1.96 g (13.1 mmol) of (S)-(+)-carvone; mp 123-124 °C; 'H
NMR (300 MHz, CDCl;) & 8.27 (d, ] = 7.6 Hz, 1H), 8.13 (d, J = 7.5 Hz, OH), 7.94 — 7.78 (m,
3H), 7.62 (d, J =7.2 Hz, 1H), 7.60 — 7.41 (m, 5SH), 6.72 (s, 1H), 5.58 (t, J = 6.1 Hz, 1H), 5.16 (s,
1H), 4.82 (d, J = 18.7 Hz, 2H), 3.38 (d, J = 6.5 Hz, 1H), 3.30—3.20 (m, 1H), 2.72 — 2.61 (m,
1H), 2.61 —2.32 (m, 2H), 1.84 (d, J = 1.4 Hz, 3H), 1.61 (s, 3H). C-NMR (75 MHz, CDCl;) &
201.86, 145.62, 143.77, 137.80, 135.55, 131.34, 128.85, 128.75, 126.52, 126.05, 125.59, 125.50,
123.84, 113.38, 71.11, 63.87, 44.66, 29.39, 21.09, 16.16. Anal. (C;H2,0,) C 82.23, H, 7.36.

Anti -alcohol 3f. Prepared as above for 3a. The desired alcohol 3f was obtained in 28 % yield
as an oil (1.92 g, 7.5 mmol) from 4.00 g (26.6 mmol) of (S)-(+)-carvone. 'H NMR (300 MHz,
CDCl) 6 8.50 (d, J =4.8 Hz, 1H), 7.68 (td, J = 1.7, 7.7 Hz, 1H), 7.51 (d, ] = 7.6 Hz, 1H), 7.13
(dd, J=4.9, 7.4 Hz, 1H), 6.74 — 6.65 (m, 1H), 4.94 (dd, J = 10.4, 11.8 Hz, 2H), 4.84 (d, ] =7.9
Hz, 1H), 3.90 (d, J =9.1 Hz, 1H), 3.50 (dd, J = 2.1, 12.4 Hz, 1H), 3.13 (ddd, J =5.1, 10.5, 12.4
Hz, 1H), 2.65 — 2.47 (m, 1H), 2.39 (dt, = 5.2, 9.5 Hz, 1H), 1.85 (s, 3H), 1.68 (s, 3H). C-NMR
(75 MHz, CDCl3) 6 200.91, 163.01, 148.18, 145.60, 144.46, 136.58, 135.88, 121.65, 119.69,
114.48,72.07, 54.52, 46.27, 31.26, 19.12, 15.84. Anal. (C;cH;9NO,) C 74.45, H, 7.50.

Anti-alcohol 3g. Prepared as for 3a. The desired alcohol 3g was obtained as an oil in 47%
yield (1.15 g, 4.7 mmol) from 1.5 g (10.0 mmol) of (S)-(+)-carvone. 'H-NMR (300 MHz,
CDCls) 6 7.30 (dd, J=0.8, 1.8 Hz, 1H), 6.78 (ddd, J = 1.3, 2.4, 6.1 Hz, 1H), 6.29 (dd, ] = 1.8,
3.2 Hz, 1H), 6.16 (d, J =3.3 Hz, 1H), 5.20 (d, J = 10.9 Hz, 1H), 4.91 —4.83 (m, 1H), 4.75 (dd, J
=4.5,11.0 Hz, 2H), 2.95 (dd, J =4.4, 12.8 Hz, 1H), 2.64 — 2.50 (m, 1H), 2.50 — 2.34 (m, 1H),
2.33-2.19 (m, 1H), 1.81 (dt, J = 1.3, 2.4 Hz, 3H), 1.74 (s, 4H). C-NMR (75 MHz, CDCl;) &
202.69,154.94, 154.81, 144.03, 141.68, 135.78, 114.37, 110.23, 108.17, 68.24, 52.10, 45.29,
31.17, 18.74, 15.74. Anal. (C5H,305) C 73.39, H, 7.43.

Anti-alcohol 3h. Prepared as for 3a. The desired alcohol 3h was obtained in 50% yield as an
oil (1.79 g, 6.52 mmol) from 1.96 g (13.1 mmol) of (S)-(+)-carvone. 'H-NMR (300 MHz,
CDCl) 6 7.35 (td, J = 1.7, 7.6 Hz, 1H), 7.30-7.14 (m, 1H), 7.07 (dt, J = 3.8, 7.5 Hz, 1H), 6.96
(ddd, J=1.2, 8.2, 10.6 Hz, 1H), 6.72 (ddd, J = 1.4, 3.6, 4.9 Hz, 1H), 5.39 (dd, J = 5.1, 8.1 Hz,
1H), 4.71 (dd, J = 12.7, 14.1 Hz, 2H), 4.12 (d, J = 8.2 Hz, 1H), 3.03 (dd, J = 5.1, 9.8 Hz, 1H),
2.84 —2.68 (m, 1H), 2.51 —2.25 (m, 2H), 1.77 (s, 3H), 1.58 (s, 3H). *C-NMR (75 MHz, CDCls)
6 202.01, 161.92, 158.66, 145.11, 135.90, 129.28, 129.16, 129.11, 128.99, 124.07, 115.49,
115.19, 113.26, 67.87, 53.89, 43.54, 30.52, 19.83, 16.04. Anal. (C7H,9FO,) C 74.70, H 7.03.

Glycolate 4a. To a stirring solution of alcohol 3a (8.65 g, 25.80 mmol) in anhydrous DMF
(75mL) was added Ag,O (9.00 g, 38.7 mmol, 1.5 eq), followed by dropwise addition of ethyl
bromoacetate (6.46 g, 38.7 mmol, 1.5 eq) at rt. After stirring ~10 min, 2,6-lutidine (4.15 g, 38.7
mmol) was added via syringe pump (~2 mL/h) and stirring was continued for 24 h at rt. The
crude mixture was then filtered through a short silica gel column eluted with diethyl ether (100
mL). The filtrate was washed with 3N HCI (100 mL) and extracted with hexane (3x60 mL).
The combined extracts were washed sequentially with saturated aqueous NaHCOs and brine,
then dried over MgSO,4 and concentrated in vacuo. The crude product was purified via flash
chromatography over silica gel (20:80 EtOAc/hexanes) to deliver glycolate 4a as a yellow oil in
77 % yield (8.47 g, 20.1 mmol). 'H NMR (300 MHz, CDCl3) § 7.57 (dd, J = 1.7, 7.8 Hz, 1H),
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7.48 (dd, J= 1.1, 8.0 Hz, 1H), 7.36 (t, ] = 7.5 Hz, 1H), 7.23 — 7.10 (m, 1H), 6.69 (s, 1H), 5.45 (d,
J=7.0 Hz, 1H), 4.71 (dd, J = 8.1, 9.3 Hz, 3H), 4.33 — 4.14 (m, 3H), 4.02 (d, J = 16.4 Hz, 1H),
3.84 (d, ] = 16.4 Hz, 1H), 3.33 (s, 1H), 3.08 — 2.89 (m, 2H), 2.45 (d, J = 19.3 Hz, 1H), 1.75 (d, J
= 1.4 Hz, 3H), 1.57 (s, 3H), 1.37 — 1.21 (m, 3H). *C-NMR (75 MHz, CDCL;) 198.3, 169.9,
141.7, 129.8, 129.0, 128.8, 128.1, 127.6, 112.2, 80.7, 77.6, 77.1, 76.6, 65.6, 64.9, 60.7, 55.4,
43.5,28.4,21.4,16.3, 14.2. IR (film) 1750, 1671 cm™. HRMS Calcd for C,H,sBrNaOy:
443.0834, found 443.0830.

Glycolate 4b. Prepared as for 4a. Glycolate 4b was obtained as a colorless oil in 77% yield
(1.56 g, 3.70 mmol) from 1.61 g (4.80 mmol) of alcohol 3b. 'H-NMR (400 MHz, CDCl;) & 7.44
—7.34 (m, 2H), 7.20 (q, J = 7.7 Hz, 2H), 6.69 (s, 1H), 4.89 (d, J = 7.0 Hz, 1H), 4.74 (s, 1H), 4.67
(s, 1H), 4.26 —4.13 (m, 2H), 4.08 (d, J = 16.6 Hz, 1H), 3.84 (d, J = 16.6 Hz, 1H), 3.25 (s, 1H),
3.04 —2.90 (m, 1H), 2.80 (dd, J =4.0, 7.0 Hz, 1H), 2.44 (d, J = 19.6 Hz, 1H), 1.71 (s, 4H), 1.58
(d, T =14.2 Hz, 6H), 1.27 (t, ] = 7.1 Hz, 6H). *C-NMR (75 MHz, CDCl;) 197.8, 170.1, 146.1,
143.4, 138.0, 135.5, 132.6, 129.6, 129.4, 127.6, 112.3, 79.4, 72.6, 68.0, 66.2, 61.0, 55.7, 41.5,
28.2,21.2,16.3, 14.3.

Glycolate 4c. Prepared as for 4a. Glycolate 4¢ was obtained as a colorless oil in 83% yield
(7.41 g, 18.0 mmol) from 7.06 g of alcohol 3¢ (21.7 mmol). '"H NMR (400 MHz, CDCls) § 7.55
(dd, J=1.5,7.9 Hz, 1H), 7.45 (dd, J = 1.6, 7.9 Hz, 1H), 7.30 (dd, J = 4.7, 12.7 Hz, 2H), 6.67 (s,
1H), 5.22 (d, J=5.7 Hz, 1H), 4.83 (dd, J = 7.9, 9.2 Hz, 2H), 4.28 —4.10 (m, 2H), 4.03 (d, J =
16.3 Hz, 1H), 3.73 (d, J = 16.3 Hz, 1H), 2.99 (t, ] = 5.6 Hz, 1H), 2.89 — 2.69 (m, 2H), 2.43 (d, ] =
18.5 Hz, 1H), 1.82 (s, 3H), 1.73 (s, 3H), 1.27 (t, J=7.1 Hz, 3H). >C NMR (101 MHz, CDCl;) &
197.71, 169.62, 145.56, 142.22, 139.41, 135.71, 132.88, 131.37, 129.87, 127.68, 127.47, 112.89,
79.45,77.35, 77.03, 76.71, 66.40, 60.83, 54.26, 44.36, 28.82, 20.74, 16.19, 14.18.

Glycolate 4d. Prepared as for 4a. Glycolate 4d was obtained as a colorless oil in 80% yield
(9.60 g, 23.3 mmol) from 9.48 g (29.2 mmol) of alcohol 3d. "H-NMR (270 MHz, CDCl3) §
7.53-7.49 (d, 1H), 7.44-7.40 (d, 1H), 7.30-7.26 (m, 1H), 6.64 (s, 1H), 5.20-5.18 (d, 1H), 4.81-
4.76 (d, 2H) 4.20-4.11 (m, 2H), 4.03-3.97 (d, J=16.03 Hz, 1H), 3.72-3.66 (d, J=16.03 Hz, 1H),
3.31-3.25 (m, 1H), 2.94-2.90 (m, 2H), 2.44-2.34 (m, 1H), 1.72, (s, 3H), 1.48 (s, 3H), 1.31-1.26 (t,
J=7.07 Hz, 3H). "C-NMR (101 MHz, CDCl3) § 198.12, 170.14, 145.91, 143.38, 141.50,
135.24,131.18, 130.27, 129.96, 125.78, 122.56, 112.21, 80.74, 77.33, 77.01, 76.70, 66.00, 60.85,
57.54,41.25,29.71, 28.11, 21.23, 16.14, 14.16.

Glycolate 4e. Prepared as for 4a. Glycolate 4e was obtained as an oil in 25% yield (8.17 g,
25.13 mmol) from anti alcohol 1g (3.27 mmol). '"H-NMR (300 MHz, CDCl3) 6 8.09 (d, J = 7.6
Hz, 1H), 7.91 — 7.83 (m, 1H), 7.79 (d, J = 8.2 Hz, 1H), 7.60 (d, ] = 7.0 Hz, 1H), 7.56 — 7.41 (m,
3H), 6.75 (s, 1H), 5.86 (d, ] = 5.1 Hz, 1H), 4.59 (s, 2H), 4.13 (d, J = 16.4 Hz, 1H), 3.92(d, ] =
10.3 Hz, 1H), 3.70 (s, 3H), 3.28 (dd, J = 4.4, 9.8 Hz, 1H), 3.09 — 2.90 (m, 2H), 2.47 — 2.31 (m,
1H), 1.72 (s, 3H), 1.27 (s, 3H). >*C-NMR (75 MHz, CDCl3) § 198.92, 170.89, 146.63, 144.20,
135.41, 134.25, 133.96, 131.11, 129.22, 128.72, 126.54, 125.73, 125.26, 125.22, 122.98, 112.11,
79.47, 66.40, 55.66, 51.85, 41.25, 29.00, 20.97, 16.37. HRMS Calcd for C4H»c04Na: 401.1729,
found: 401.1719.
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Glycolate 4f. Prepared as for 4a. Glycolate 4f was obtained as an oil in 86% yield (1.43 g,
4.34 mmol) from 1.3g (5.05 mmol) of alcohol 3f. "H-NMR (300 MHz, CDCl5) 6 8.50 (d, J =
4.8, 1H), 7.70 (dt, ] = 7.0, 20.6 Hz, 2H), 7.23 — 7.10 (m, 1H), 6.63 (s, 1H), 4.83 (s, 1H), 4.75 (d,
J=5.2 Hz, 1H), 4.20 (d,J = 16.2 Hz, 1H), 3.93 (d, J = 16.2 Hz, 1H), 3.69 (s, 3H), 3.17 (dd, ] =
5.2, 8.0 Hz, 1H), 2.89 — 2.70 (m, 1H), 2.50 (m, 2H), 1.80 — 1.71 (m, 6H). “C-NMR (75 MHz,
CDCl3) & 197.99, 170.30, 160.59, 148.74 145.81, 142.32, 136.52, 135.60, 122.39, 121.32,
113.28, 83.42, 67.59, 55.15, 51.80, 44.20, 29.28, 20.03, 16.15. Anal. (C;9H23NO4) C 68.99, H
7.09.

Glycolate 4g. Prepared as for 4a. Glycolate 4g was obtained as an oil in 48% yield (679 mg,
2.13 mmol) from 1.1 g (4.46 mmol) of alcohol 3g. 'H-NMR (300 MHz, CDCl;) & 7.40 (dd, J =
0.7 Hz, 1.7, 1H), 6.68 — 6.59 (m, 1H), 6.33 — 6.20 (m, 2H), 4.88 (d, J = 7.6 Hz, 1H), 4.74 (d, ] =
1.2 Hz, 1H), 4.66 (s, 1H), 4.12 (d, ] = 16.8 Hz, 1H), 3.96 — 3.87 (m, 1H), 3.73 — 3.66 (m, 3H),
3.21(dd,J=4.4,9.4 Hz, 1H), 3.09 (dd, J = 4.4, 7.5 Hz, 1H), 2.98 — 2.81 (m, 1H), 2.42 (ddd, J =
2.5,5.6, 19.6 Hz, 1H), 1.68 (s, 7H). *C-NMR (75 MHz, CDCl3) § 198.03, 171.00, 151.32,
145.97, 143.28, 143.06, 112.17, 110.34, 110.18, 74.74, 65.50, 54.79, 51.92, 41.73, 28.02, 21.52,
16.28. Anal. (C1sH20s5) C 67.71, H 6.96.

Glycolate 4h. Prepared as for 4a. Glycolate 4h was obtained as an oil in 19 % yield (0.25 g,
0.71 mmol) from 1.05 g of alcohol 3h (3.8 mmol). 'H NMR (300 MHz, CDCl;) & 7.44 (td, ] =
1.8, 7.5 Hz, 1H), 7.31 - 7.21 (m, 2H), 7.15 (t, J = 7.0 Hz, 1H), 6.97 (dd, J = 8.4, 10.1 Hz, 1H),
6.66 (s, 1H), 5.26 (d, J=7.6 Hz, 1H), 4.68 (d, J = 11.6 Hz, 2H), 4.08 (d, ] = 16.5 Hz, 1H), 3.87
(d, J=16.5Hz, 1H), 3.73 (s, 3H), 3.31 (s, 1H), 3.06 — 2.80 (m, 2H), 2.43 (d, ] = 19.6 Hz, 1H),
1.72 (s, 3H), 1.59 (s, 3H). *C-NMR (75 MHz, CDCl;) § 198.18, 170.72, 162.47, 159.21,
146.07, 143.16, 135.39, 129.84, 128.75, 126.14, 125.97, 124.48, 124.43, 115.46, 115.18,
112.2574.74, 66.05, 56.64, 51.90, 41.50, 27.91, 21.48, 16.24. Anal. (C0H23FO4) C 68.98, H
6.61.

Isobenzofuran 5a. To a solution of glycolate 4a (4.13 g, 9.80 mmol) in dry THF (100 mL)
was added KHMDS (2.35 g, 11.8 mmol, 1.1 eq, 0.5 M soln. in toluene) quickly at-78 °C,
followed immediately by rapid addition of 1.2 eq HOAc (0.71 g, 11.8 mmol). The reaction
mixture was allowed to warm to rt, then water (100 mL) was added. The organic layer was
extracted with ether (3 x 60 mL). The combined organic extracts were washed with brine and
dried over MgSQy, filtered and concentrated in vacuo. The crude product was purified via flash
chromatography over silica gel (10:90 EtOAc/hexanes) to yield cycloaldol product 5a as a
colorless oil in 80% yield (3.30 g, 7.84 mmol). 'H NMR (400 MHz, CDCl;) & 8.28 (dd, J = 1.6,
7.9 Hz, 1H), 7.52 (d, J = 8.0, 1H), 7.43 (t, J = 7.6, 1H), 7.22 — 7.14 (m, 1H), 5.78 (s, 1H), 5.24 (d,
J=8.8 Hz, 1H), 4.84 (d, J = 3.3 Hz, 2H), 4.46 (s, 1H), 4.37 — 4.22 (m, 2H), 3.08 (s, 1H), 2.76
(dd, J=5.3, 8.8 Hz, 1H), 2.54 (d, ] = 15.8 Hz, 1H), 2.31 (d, ] =4.6 Hz, 2H), 1.86 (s, 3H), 1.58
(s, 3H), 1.35 (t, J="7.1 Hz, 3H). C-NMR (100 MHz, CDCl3) 171.0, 147.0, 139.4, 132.9, 132.4,
130.4, 129.7, 128.3, 125.6, 123.9, 112.2, 82.6, 81.9, 80.7, 61.3, 55.5, 39.1, 27.7,21.4, 17.7, 14.2.
IR (film) 3536, 1743 cm™'. HRMS Calcd for C,;H,sBrO,Na*: 443.0834, found 443.0834.

Isobenzofuran Sb. Prepared as for Sa. Isobenzofuran 5b was obtained as a white solid in
73% yield (0.56 g, 1.34 mmol) from 0.77g (1.83 mmol) of glycolate 4b. mp 131-136 °C; 'H-
NMR (400 MHz, CDCl3) & 7.51 (s, 1H), 7.34 (d, J= 7.2 Hz, 1H), 7.20 (d, /= 7.1 Hz, 1H), 7.08
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(d, J= 7.7 Hz, 1H), 5.70 (s, 1H), 5.60 (s, 1H), 4.64 (s, 1H), 4.30 (d, J = 4.0 Hz, 2H), 4.20 (d, J =
15.9 Hz, 2H), 3.12 (s, 1H), 2.74 — 2.58 (m, 1H), 2.46 — 2.29 (m, 1H), 2.00-1.77 (m, 6H), 1.61 (s,
1H), 1.42 — 1.26 (m, 7H). *C-NMR (100 MHz, CDCls) 5 171.41, 145.68, 141.05, 133.43,
130.42, 130.26, 128.94, 125.89, 125.72, 121.90, 111.83, 83.50, 83.46, 82.88, 77.35, 77.03, 76.71,
61.53, 53.84, 40.35, 31.67, 19.40, 18.00, 14.15. Anal. (C2;HasBrOs) C 60.13, H 6.04.

Isobenzofuran Sc. Prepared as for Sa. Isobenzofuran Sc was obtained as a pale yellow oil in
77% yield (2.61 g, 6.34 mmol) from 3.39 g (8.24 mmol) of glycolate 4c. 'H NMR (270 MHz,
CDCl) 6 8.22 (dd, J=1.7, 7.8 Hz, 1H), 7.38 (dd, J= 1.7, 7.9 Hz, 1H), 7.27 (t, J = 7.8 Hz, 1H),
5.70 (s, 1H), 5.30 (d, J = 8.2 Hz, 1H), 4.80 (s, 3H), 4.42 (s, 1H), 4.25 (qd, J =2.7, 7.1 Hz, 2H),
3.06 (s, 1H), 2.74 — 2.59 (m, 1H), 2.27 (s, 3H), 1.79 (s, 3H), 1.53 (s, 3H), 1.29 (t, J = 7.1 Hz,
3H). PC-NMR (67 MHz, CDCl;) 171.1, 146.7, 140.8, 132.9, 132.6, 131.5, 130.1, 128.4, 128.1,
125.7,112.5, 81.9, 80.9, 80.7, 61.4, 55.4,39.7, 27.7, 21.3, 17.7, 14.2.

Isobenzofuran 5d. Prepared as for Sa. Isobenzofuran 5d was obtained as a pale yellow oil in
74% yield (3.50 g, 8.51 mmol) from 4.73 g (11.5 mmol) of glycolate 4d. 'H NMR (300 MHz,
CDCl) 6 8.27 (d,J=9.1, 1H), 7.41 — 7.34 (m, 2H), 5.77 (s, 1H), 5.26 (d, J = 8.3 Hz, 1H), 4.85
(s, 2H), 4.46 (s, 1H), 4.31 (ddd, J = 5.6, 8.3, 16.5 Hz, 3H), 3.16 (s, 1H), 2.69 (dd, ] = 5.9, 8.3 Hz,
1H), 2.36 (m, 4H), 1.85 (d, J = 1.5 Hz, 4H), 1.58 (d, T = 6.7 Hz, 9H), 1.42 — 1.21 (m, 9H). °C
NMR (101 MHz, CDCl3) & 171.10, 146.70, 136.85, 134.34, 132.78, 131.21, 128.77, 128.06,
126.96, 125.72, 112.41, 81.72, 80.77, 79.71, 77.33, 77.21, 77.01, 76.70, 61.46, 59.84, 55.17,
39.68,27.73,21.23, 17.68, 14.13.

Isobenzofuran Se. Prepared as for Sa. Isobenzofuran S5e was obtained in 59 % yield (0.22 g,
0.59 mmol) as an oil from 0.41 g (1.08 mmol) of glycolate 4e. "H-NMR (300 MHz, CDCLs) &
8.34 (d, J=8.0 Hz, 1H), 8.16 (d, J = 7.2 Hz, 1H), 7.86 (t, J = 9.1 Hz, 2H), 7.52 (dt, J = 6.9, 14.5
Hz, 3H), 5.76 (s, 1H), 5.62 (d, J = 7.2 Hz, 1H), 4.91 (s, 1H), 4.83 (s, 1H), 4.59 (s, 1H), 3.85 (s,
3H), 3.26 (s, 1H), 3.03 (t, J = 7.2 Hz, 1H), 2.39 (dd, J = 6.5, 12.7 Hz, 1H), 2.29 (s, 2H), 1.87 (s,
3H), 1.55 (s, 3H). C-NMR (75 MHz, CDCls) § 172.29, 146.85, 135.72, 133.92, 133.46,
131.85, 128.99, 128.86, 126.11, 125.74, 125.63, 125.60, 125.52, 123.60, 113.03, 82.77, 81.51,
80.99, 53.68, 52.36, 42.04, 28.22, 20.68, 17.79. Anal. (C24H»c04) C 76.09, H 6.95.

Isobenzofuran 5f. Prepared as for 5a. Isobenzofuran 5f was obtained in 81 % yield (0.30 g,
0.90 mmol) as a solid from 0.36 g (1.10 mmol) of glycolate 4f; mp 67-69 °C; 'H-NMR (300
MHz, CDCls) 6 8.53 (d, J =4.0 Hz, 1H), 7.64 (td, J = 1.8, 7.7 Hz, 1H), 7.19 (ddd, J = 3.6, 6.0,
7.8 Hz, 2H), 5.58 (d, J = 1.5 Hz, 1H), 4.88 (s, 1H), 4.82 (s, 1H), 4.55 (s, 1H), 3.69 (s, 3H), 2.55 —
2.32 (m, 2H), 2.07 (d, J = 3.1, 2H), 1.89 — 1.73 (m, 3H), 1.50 (s, 3H). "C-NMR (75 MHz,
CDCl3) & 170.36, 159.63, 149.19, 146.18, 137.80, 133.65, 125.22, 123.42, 123.23, 113.50,
87.12, 84.83, 82.53, 54.58, 52.07, 46.56, 30.98, 19.36, 17.95. Anal. (C;9H23NO4) C 68.98, H
6.86.

Methyl ester 5a.i. To a solution of ethyl ester 5a (0.10 g, 0.24 mmol) in 15 mL of methanol
was added 0.04 g (0.28 mmol, 1.2 eq) of K,COs3 at room temperature. The reaction mixture was
stirred at rt until no starting material was observed by TLC (ca. 20 min). The mixture was then
and diluted with H,O (10 mL) and extracted with CH,Cl, (3 x 20 mL). The combined organic
extracts were then washed with brine (50 mL), extracted with CH,ClI, (40 mL), dried over
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MgSOy, and concentrated in vacuo. The crude product was filtered through a short silica gel
column (EtOAc/Hexanes 1:1) to deliver methyl ester 5a.i as a colorless oil in 97 % yield (94.8
mg, 23.3 mmol). 'H-NMR (300 MHz, CDCls) & 8.30 (dd, I = 1.7, 7.9 Hz, 1H), 7.54 (dd, J= 1.2,
8.0 Hz, 1H), 7.45 (t, J=7.6 Hz, 1H), 7.24 — 7.15 (m, 1H), 5.79 (s, 1H), 5.25 (d, ] = 9.2 Hz, 1H),
4.90 —4.81 (m, 2H), 4.51 (s, 1H), 3.85 (s, 3H), 2.93 (s, 1H), 2.77 (dd, J = 4.9, 9.2 Hz, 1H), 2.66
—2.51 (m, 1H), 2.32 (d, J = 15.0 Hz, 2H), 1.88 (d, ] = 1.6 Hz, 3H), 1.58 (d, J = 5.8 Hz, 5H). "*C-
NMR (75 MHz, CDCls) 6 171.54, 147.20, 139.28, 132.82, 132.46, 130.27, 129.79, 128.39,
125.67, 123.84, 112.00, 82.51, 81.76, 80.50, 77.47, 77.05, 76.62, 73.47, 55.22, 52.22, 38.31,
27.49,21.61, 17.67. Anal. (Cy0H23BrO4) C 59.16, H 5.80.

Cyclopropylmethyl ester 5a.ii. A mixture of ethyl ester Sa (0.14 g, 0.33 mmol), cyclopropyl
methanol (2.66 mL, 33.22 mmol, 100 eq), and Bu,SnO (0.06 g, 0.24 mmol, 0.75eq) was sealed
in an 8 mL microwave reaction vessel. The mixture was irradiated for 30 min. at 150 °C and
300 W with continuous stirring. The mixture was then cooled to rt, diluted with ethyl acetate (10
mL), washed with sat. NaHCOs (30 mL) and extracted with EtOAc (3x20 mL). The combined
organic extracts were then washed with brine, dried over MgSQO,, and concentrated in vacuo.
The crude product was purified via flash chromatography over silica gel (10:90 EtOAc/hexanes)
to deliver ester 5a.ii as a colorless oil in 84% yield (0.125 g, 0.28 mmol). 'H NMR (300 MHz,
CDCl) 6 8.29 (dd, J=1.7,7.9 Hz, 1H), 7.53 (dd, J= 1.2, 8.0 Hz, 1H), 7.43 (t, J = 7.6 Hz, 1H),
7.24—-7.11 (m, 1H), 5.78 (s, 1H), 5.26 (d, J = 8.6 Hz, 1H), 4.85 (s, 2H), 4.49 (s, 1H), 4.16 — 3.99
(m, 2H), 3.16 (s, 1H), 2.77 (dd, J = 5.7, 8.6 Hz, 1H), 2.53 (d, J = 15.6 Hz, 1H), 2.30 (d, ] = 10.1
Hz, 2H), 2.19 (s, 1H), 1.88 (d, J = 1.4 Hz, 3H), 1.59 (d, ] = 6.8 Hz, 3H), 1.30 — 1.13 (m, 2H),
0.62 (dt, I = 5.4, 5.9 Hz, 2H), 0.35 (q, J = 4.7 Hz, 2H). >C-NMR (75 MHz, CDCl3) 171.0, 146.8,
139.4, 132.9, 132.4, 130.4, 129.7, 128.3, 125.7, 112.2, 82.7, 81.9, 80.7, 70.2, 55.5, 39.5, 27.8,
21.27,17.7, 9.6, 3.4.

Cyclopentylmethyl ester 5a.iii. Prepared as for Sa.ii. Ester Sa.iii was obtained in 91% yield
as an oil (0.11 g, 0.24 mmol) from 0.11 g (0.26 mmol) of ester 5a. 'H-NMR (270 MHz, CDCl;)
8.29 (d, J=6.2 Hz, 1H), 7.53 (d, J = 8.0 Hz, 1H), 7.44 (t, J = 7.5 Hz, 1H), 7.19 (dd, ] = 4.5, 10.8
Hz, 1H) 5.79 (s, 1H), 5.25 (d, J = 9.0 Hz, 1H), 4.85 (s, 2H), 4.49 (s, 1H), 4.17 — 4.04 (m, 2H),
2.99 (s, 1H), 2.76 (dd, J = 5.0, 9.1 Hz, 1H), 2.64-2.52 (m, 1H), 2.32 (d, J = 7.3 Hz, 3H), 1.89-
1.74 (m, 6H), 1.68-1.54 (m, 8H), 1.39-1.26 (m, 3H). “C-NMR (67 MHz, CDCl;) 171.1, 147.1,
139.5, 132.9, 132.4, 130.3, 129.7, 128.3, 125.5, 123.8, 112.0, 82.5, 81.9, 80.6, 69.3, 55.5, 38.5,
38.3,29.3,27.5,25.4,21.5, 17.6.

Acid Sa.iv. To a solution of 3:2:1 THF/H,O/MeOH and ester Sa (0.18 g, 0.43 mmol) was
added 0.02 g (0.85 mmol, 2 eq) of LiOH at rt. The reaction mixture was allowed to stir at rt until
no starting material was observed by TLC (~1.5 h), then acidified to pH 2 with 3N HCI. The
mixture was diluted with CH,Cl, (30 mL), extracted with CH,Cl, (3 x 30 mL), washed with
brine (40 mL), dried over MgSO, and concentrated in vacuo to yield a yellow foam. The crude
material was eluted through a plug of silica gel (1:1 EtOAc/hexanes) to deliver acid 5a.iv as a
white solid in 95% yield (0.16 g, 0.41 mmol); mp 52-56 C. '"H-NMR (270 MHz, CDCL) 5

8.14- 8.09 (d, J=7.86 Hz, 1H), 7.59-7.54 (d, J=8.03 Hz, 1H), 7.47-7.40 (t, J=7.55 Hz, 1H), 7.25-
7.18 (dd, J=4.47, 10.85 Hz, 1H), 5.81 (s, 1H), 5.28 (s, 1H), 5.25 (d, J=8.87 Hz, 1H), 4.85 (s, 2H),
4.51 (s, 1H), 2.79-2.72 (dd, J=5.18, 8.84 Hz, 1H), 2.60-2.47 ( m, 1H), 2.35-2.24 (m, 2H), 1.94 (s,
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3H), 1.59 (s, 3H). "C-NMR (67 MHz, CDCl)) 146.6, 138.6, 132.9, 132.7, 130.0, 129., 128.4,
125.9, 124.1, 112.4, 82.7, 55.6, 27.6, 21.4, 17.7. IR (film) 3450, 1638 cm".

Diene 6a. Preparation was carried out as above for Sa from glycolate 4a (3.5 g, 8.31 mmol),
but the reaction mixture was allowed to stir for 5 minutes before quenching with HOAc.
Purification of the crude product via flash chromatography over silica gel (10:90
EtOAc/hexanes) delivered diene 6a as a yellow oil in 15 % yield (0.42 g, 1.27 mmol) as well as
isobenzofuran 5a in 41% yield (1.43 g, 3.41 mmol). 'H-NMR (400 MHz, CDCl3) § 7.64 (d, J =
6.5, 1H), 7.34 — 7.08 (m, 3H), 6.62 (s, 1H), 4.95 (s, 1H), 4.73 (s, 1H), 3.62 (s, 1H), 2.74 — 2.48
(m, 1H), 2.19 (s, 1H), 1.95 — 1.82 (m, 2H), 1.77 (s, 2H), 1.59 (s, 1H). "C-NMR (101 MHz,
CDCls) & 189.40, 145.37, 141.23, 139.35, 136.66, 136.31, 134.83, 132.82, 129.65, 129.62,
127.04, 125.00, 114.21, 77.35, 77.03, 76.71, 43.88, 29.72, 29.18, 21.78, 16.34.

Diene 6e. Prepared as for 6a. Diene 6e was obtained in 33% yield (0.10 g, 0.33 mmol) as a
solid from 0.41 g (1.08 mmol) of glycolate 4e; ; mp 113-115 °C; "H-NMR (300 MHz, CDCl;) &
8.34 (d, J=8.0 Hz, 1H), 8.16 (d, J = 7.2 Hz, 1H), 7.86 (dd, ] = 8.2, 10.1 Hz, 2H), 7.61 — 7.42 (m,
3H), 5.76 (s, 1H), 5.62 (d, ] = 7.2 Hz, 1H), 4.87 (d, J = 26.1 Hz, 2H), 4.59 (s, 1H), 3.83 (s, 3H),
3.26 (s, 1H), 3.03 (t, J = 7.2 Hz, 1H), 2.39 (dd, ] = 6.5, 12.7 Hz, 1H), 2.34 — 2.21 (m, 2H), 1.87
(s, 3H), 1.55 (s, 3H). C-NMR (75 MHz, CDCl;) § 189.94, 146.02, 141.49, 140.18, 136.87,
133.88, 133.65, 133.24, 132.32, 128.97, 128.70, 126.58, 126.32, 126.02, 125.37, 124.92, 114.15,
44.28, 29.57, 22.06, 16.59. Anal: (C»xH»,0) C 87.78, H 7.26.

Diene 6g. Prepared as for 6a. Diene 6g was obtained in 41% yield (0.05 g, 0.19 mmol) as a
solid from 0.15 g (0.46 mmol) of glycolate 4g; mp 71-73 °C; "H-NMR (300 MHz, CDCl3) & 7.50
(d, J=1.6 Hz, 1H), 7.42 (s, 1H), 6.70 — 6.61 (m, 1H), 6.58 (d, J = 3.4 Hz, 1H), 6.47 (dd, J=1.8,
3.4 Hz, 1H), 4.87 —4.74 (m, 1H), 4.65 (s, 1H), 4.37 (d, J = 6.1 Hz, 1H), 2.77 — 2.45 (m, 2H),
1.86 (s, 3H), 1.81 (s, 3H). “C-NMR (75 MHz, CDCl3) § 188.77, 152.31, 145.57, 144.27,
141.82, 136.68, 134.43, 122.87, 116.05, 112.65, 112.24, 43.29, 28.94, 22.11, 16.77. Anal.
(Ci6Hi1302) C 79.23, H 7.24.

Diene 6h. Prepared as for 10a. Diene 6h was obtained in 45% yield (0.07 g, 0.26 mmol) as an
oil from 0.20 g (0.58 mmol) of glycolate 4h. '"H NMR (300 MHz, CDCls) & 7.68 (s, 1H), 7.33
(dt, J=4.5, 14.2 Hz, 2H), 7.12 (dd, J = 8.3, 16.2 Hz, 2H), 6.67 — 6.59 (m, 1H), 4.96 (s, 1H), 4.74
(s, 1H), 3.75 (s, 1H), 2.72 — 2.50 (m, 2H), 1.90 (s, 3H), 1.81 (s, 3H). *C-NMR (75 MHz,
CDCl3) & 189.45,162.81,159.50, 145.36, 141.33, 140.24, 136.68, 130.42, 130.31, 129.93,
129.90, 128.54, 128.49, 124.03, 123.98, 123.86, 115.88, 115.59, 114.30, 44.28, 29.24, 21.92,
16.50. Anal. (CisH9FO) C 79.58, H 6.72.

Enone 8a. Isobenzofuran Sa (0.37 g, 0.87 mmol) in anhydrous CH,Cl; (9.0 mL) was added to
a mixture of finely ground pyridinium chlorochromate (2.00 g, 8.70 mmol) and silica gel (2.00 g)
in dry CH,Cl, (20.0 mL) at rt. The reaction mixture was stirred at rt for 24 h. The crude solution
was then filtered through a short silica gel column with ether (100 mL) and concentrated in
vacuo. The dark brown residue was purified via flash chromatography over silica gel (15/85,
EtOAc/hexanes) to deliver enone 6a as a white solid in 55 % yield (0.20 g, 0.48 mmol) mp 126-

127 °C; "H NMR (300 MHz, CDCls) & 8.08 — 7.98 (m, 1H), 7.49 (dd, J= 1.0, 8.1 Hz, 1H), 7.41
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(t, J=7.6 Hz, 1H), 7.18 (td, J= 1.7, 8.0 Hz, 1H), 5.28 (s, 1H), 5.21 (d, J= 10.0 Hz, 1H), 4.74 (s,
1H), 4.47 (s, 1H), 4.40 — 4.25 (m, 2H), 3.26 (t, /= 10.3 Hz, 1H), 2.93 — 2.70 (m, 1H), 2.54 —
2.30 (m, 2H), 2.01 — 1.87 (m, 3H), 1.58 (d, /= 8.2 Hz, 1H), 1.36 (q, J= 7.1 Hz, 3H), 1.27 (s,
3H). >C-NMR (75 MHz, CDCl3) 198.0, 171.0, 146.0, 142.0, 138.0, 132.9, 130.4, 130.0, 129.7,
128.3, 125.6, 114.2, 85.2, 78.5, 62.3, 51.5, 47.5, 42.0, 18.5, 14.7, 12.2. IR (film) 1743, 1674 cm
' HRMS Calcd for Cy HayBrO,": 419.0858, found 419.0836. Anal. (Ca;H3BrOs) C 60.31, H
5.47.

Enone 8b. Prepared as for 8a. Enone 8b was obtained as a white foam in 54 % yield (0.07 g,
0.16 mmol) from 0.12g (0.29 mmol) of isobenzofuran 5b. "H NMR (300 MHz, CDCls) & 7.42
(d, J=8.8 Hz, 1H), 7.18 (dd, ] = 5.0, 10.5 Hz, 2H), 6.98 (d, ] = 7.8 Hz, 1H), 5.61 (d, ] = 8.9 Hz,
1H), 5.56 (s, 1H), 4.92 (s, 1H), 4.77 (s, 1H), 4.30 (q, J = 7.1 Hz, 2H), 3.70 (s, 1H), 2.50 (dd, J =
3.9,16.3 Hz, 1H), 2.23 (dd, J = 13.9, 16.3 Hz, 1H), 1.98 (d, J =2.0 Hz, 3H), 1.93 — 1.80 (m, 1H),
1.61 (s, 1H), 1.53 (s, 3H), 1.35 (t, ] = 7.1 Hz, 3H).”*C-NMR (75 MHz, CDCls) 183.6, 156.0,
142.3, 132.6, 129.9, 127.9, 113.9, 85.0, 78.1, 66.6, 62.0, 58.0, 46.7, 42.4, 22.7, 18.02, 14.2, 11.4.

Enone 8c. Prepared as for 8a. Enone 8c was obtained as a white solid in 56% yield (0.22 g,
0.54 mmol) from 0.40 g (0.97 mmol) of isobenzofuran 5¢; mp 41-45 °C; "H NMR (270 MHz,
CDCl3) 6 7.93 (dd,J=1.6,7.8, 1H), 7.38 (dd, J = 1.7, 7.9, 1H), 7.25 (t,J = 7.9, 1H), 5.31 - 5.10
(m, 2H), 4.61 (s, 1H), 4.47 — 4.36 (m, 1H), 4.25 (qd, J=1.3, 7.1, 2H), 3.14 (d, ] = 10.4, 1H),
2.84 —2.63 (m, 1H), 2.48 —2.21 (m, 2H), 1.86 (dd, J = 0.9, 2.5, 3H), 1.30 (t, J = 7.1, 3H), 1.21
(s, 4H). PC-NMR (67 MHz, CDCl;) 197.5, 169.8, 154.7, 142.1, 139.0, 132.5, 129.9, 127.4,
113.4, 82.6, 62.0, 50.4, 46.9, 42.3, 18.2, 14.1, 11.1.

Enone 8d. Prepared as for 8a. Enone 8d was obtained as a white solid in 67% yield (0.11 g,
0.27 mmol) from 0.17 g (0.41 mmol) of isobenzofuran 5d; mp 96-100 °C; "H NMR (270 MHz,
CDCl) 6 7.93 (dd, J=1.6, 7.8 Hz, 1H), 7.38 (dd, J=1.7, 7.9 Hz, 1H), 7.25 (t, J = 7.9 Hz, 1H),
5.31-5.10 (m, 2H), 4.61 (s, 1H), 4.47 —4.36 (m, 1H), 4.25 (qd, J=1.3, 7.1 Hz, 2H), 3.14 (d, ] =
10.4 Hz, 1H), 2.84 — 2.63 (m, 1H), 2.48 —2.21 (m, 2H), 1.86 (dd, J = 0.9, 2.5 Hz, 3H), 1.30 (t, J
=7.1 Hz, 3H), 1.21 (s, 3H). C-NMR (67 MHz, CDCl;) 198.1, 169.8, 155.5, 142.4, 135.6,
134.7, 130.5, 130.4, 129.0, 127.8, 114.0, 82.0, 62.2, 50.2, 46.7, 42.3, 18.2, 14.3, 11.5.

Tosylhydrazone 9a. HOAc (0.01 g, 0.16 mmol) was added to a solution of enone 8a (0.10 g,
0.24 mmol) and tosylhydrazide (0.06 g, 0.31 mmol) in CH,Cl, (2.20 mL). The reaction mixture
stirred at rt for 24 h, then was washed with water (5.00 mL), dried over MgSOy, filtered and
concentrated in vacuo. The residue was purified via flash chromatography on silica gel (80:20,
hexanes/EtOAc) to afford tosylhydrazone 9a as white solid in 92 % yield (0.13 g, 0.22 mmol);
mp 162-165 °C. 'H-NMR (400 MHz, CDCl3) & 8.02 — 7.79 (m, 3H), 7.46 (d, ] = 9.5 Hz, 2H),
7.36 (t, J=8.7 Hz, 3H), 7.14 (t, J = 7.7 Hz, 1H), 5.28 (s, 1H), 5.07 (d, J = 9.8 Hz, 1H), 4.70 (s,
1H), 4.48 (s, 1H), 4.25 (q, J = 7.1 Hz, 2H), 2.99 (s, 1H), 2.58 — 2.34 (m, 6H), 2.10 — 1.85 (m,
4H), 1.34 (t, J= 7.1 Hz, 3H), 1.22 (s, 3H). *C-NMR (101 MHz, CDCl3) & 170.44, 153.31,
144.28, 143.92, 142.66, 138.39, 135.01, 132.51, 129.73, 129.69, 129.49, 128.25, 127.80, 127.78,
124.74, 114.17, 85.49, 78.23, 77.35, 77.04, 76.72, 61.70, 49.10, 44.80, 29.37, 21.66, 18.00,
14.18, 13.07. IR (film) 3210, 3070, 2980, 2919, 2256, 1739 cm™. HRMS Calcd for
CsH3;BrN,0OsS " : 587.1215, found: 587.1201.
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Ester 10a. Catecholborane (0.10 mL, 0.80 mmol)) was added to a solution of tosylhydrazone
9a (0.40 g, 0.70 mmol) in CHCI; (3.00 mL) at 0 °C. The reaction mixture stirred at 0 °C for 1 h,
then NaOAc.3H,0 (0.19 g, 1.30 mmol) was added in one portion. The reaction mixture was
maintained for 1 h at 0 °C, diluted with CHCI; (1.80 mL), and heated under reflux for 12 h. The
mixture was then cooled to rt and filtered through a pad of Celite. The filtrate was concentrated
in vacuo and the residue was purified via flash chromatography over silica gel (90:10, hexanes/
EtOAc) to afford ester 10a as white solid in 68 % yield (0.17 g, 0.48 mmol); mp 37-40 °C; 'H-
NMR (270 MHz, CDCl3) & 7.97 (d, ] = 6.2 Hz, 1H), 7.49 (d, ] = 8.0 Hz, 1H), 7.36 (t, ] = 7.0 Hz,
1H), 7.12 (t, J = 7.6 Hz, 1H), 5.59 (s, 1H), 5.34 (d, ] = 6.4 Hz, 1H), 4.79 (s, 2H), 4.38 (d, ] = 6.4
Hz, 1H), 4.25 (dd, J =4.9, 7.1 Hz, 2H), 3.01 (s, 1H), 2.37 (m, 3H), 2.21 —2.04 (m, 1H), 1.73 (s,
3H), 1.60 (s, 4H), 1.31 (t, ] = 7.1 Hz, 3H). *C-NMR (67 MHz, CDCl3) § 173.01, 146.94,
140.85, 132.70, 130.21, 129.58, 129.37, 128.04, 123.25, 123.10, 112.16, 83.50, 81.30, 77.56,
77.09, 76.62, 61.33,49.14, 47.31, 39.39, 28.04, 22.08, 21.00, 14.22.

Biological Assays

KB3 Assays. All stock solutions of compounds were made at 10 mM in dimethyl sulfoxide
(DMSO). DMSO and 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT)
were from Sigma Chemical Co. (St. Louis, MO). Cell culture reagents were obtained from Life
Technologies (Carlsbad, CA).

Cell Culture. The KB-3 human carcinoma cell line was maintained in monolayer culture at
37°C and 5% CO; in Dulbecco’s Modified Eagle’s Medium, supplemented with 10% fetal
bovine serum, 2 mM L-glutamine, 50 units/mL penicillin, and 50 pg/mL streptomycin.

MTT colorimetric assay. Inhibition of cell proliferation was assessed by the MTT
colorimetric assay. First described by Mosmann,' this assay is based on the ability of a
mitochondrial dehydrogenase enzyme from viable cells to cleave the tetrazolium rings of the
pale yellow MTT and form a dark blue formazan crystal product which is largely impermeable to
cell membranes, thus resulting in its accumulation within healthy cells. Solubilization of the
cells by the addition of solvent results in the liberation of the crystals which are solubilized. The
level of the formazan product created is directly proportional to the number of living cells.

KB-3 cells (2000/well) were plated in 96-well dishes, and were treated after 24 h with different
concentrations (0.1 nM -100 uM) of the compound being assayed. The final concentration of
DMSO did not exceed 1%, and controls received vehicle alone. MTT assay was performed after
96 h as described.>” Cells were incubated with 50 ug/well/0.2 mL MTT for 4 h at 37°C, the
media was removed and the formazan crystals were dissolved in 150 uLL of DMSO. The
resulting color change was measured via spectrophotometry at a wavelength of 570 nm using an
ELx800™ Absorbance Microplate Reader (Bio Tek Instruments, Inc., Winooski, VT). Values
are the means of triplicate assays and are expressed as mean relative to untreated controls. 1Cs

' Mosmann T. J. Immunol. Methods 1983, 65, 55-63.

2 Fan, M.; Du, L.; Stone, A. A.; Gilbert K. M.; Chambers, T. C. Cancer Res. 2000, 60, 6403-
6407.

3 Alley, M. C.; Scudiero, D. A.; Monks A.; Hursey, M. L.; Czerwinski, M. J.; Fine, D. L.;
Abbott, B. J.; Mayo, J. G.; Shoemaker, R. H.; Boyd M. R. Cancer Res. 1988, 48, 589-601
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is the concentration that reduced survival to 50% of the control (no drug). Representative

concentrations curves are shown below (Figure).

Figure. Concentration curves of Sclerologs Sa, Sc, 8a and 10a.

A.

B.

130 130
120 120
110
s Mo
2 100 _. 1004
— 90
S g 90
z 80 'E 80
E 70 5
¢ 60 n 60
= 50 g 50
5 40 =
] =40
[ Kt
% o 30
X 3
10
10
0
0 01nM 1nM 10nM 100nM 1uM  3uM  10pM  30uM 100 uM 0
0 01nM 1nM 10nM 100nM 1uM  3uM  10pM  30pM 100 uM
5a
[5a] [5¢]
130 130
120 120
110 110
==
s 100 : 100
— 90 S 90
£ =0 2 s
2 7 =
@ > 70
M 60 D o
= 50 [
= 40 = 5o
& 30 E a0
20 [} 30
10 o 20
o & 10
o 01nM 1AM  10nM 100nM 1uM 3uM 10 pM 30 uM 100 uM o &
" ©  ©01nM 1nM  10nM 100nAM 1uM  3uM  10uM  30uM 100 M
[8a] [10a]

S11




o o o o o o o o o o o o o o o o o
N o n o n o n o n o n o n o n o o n
i T T b b T T hi y . ° T i I A A L S
TLT— e
8'T— E T€€¢
9T~ __
Sc— —ST'T
97— T
897 —9¢'C
sz'zf 1
20c— 60T
we— —z0'1
vze/ L

: I
08"~ -
98— —
s
172'5} {I— bO'T
97'S
b/9— }oo-r
pT'L
91, _
61°L— ot
LE1— 60T
S'L— 201
[9L— €Tt
692/

S12

7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

8.0



~320
—300

—280

260

—240

~220

—200

—180

—160

—140

~120

—100

80

60

40

9T —
SE'6T—

€C0E—

P8t —

0T°€S—

0€¢L—

L9 —F
90'LL{
LELL

CCETT—

(87T —
86'9¢T—
69°CET—
69°SET—

6/°0bT—
09°bbT—
ogspT

09°00¢—

S13

thwwmwmmmmmmmwm

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200



002+

00€—

00b—

00S—

009+

004+

008

006

000T—

00TT—

(wdd) 14

S14

S0 0T S'T 0'¢ S'C 0'¢ S'€ 0y Sy 0's S'S 09 59 0’z S, 08
| | L | L | L | L | L | | L | | | | | | L | |
(=)} (=)} el N N — = N - — N -
o N N =N [34] = w N o Ny W
= = ~N o o ® [SJEN = 3 N o
oy % I
Ll Logy £) gl L
[N] o NN ® NN @ © RN NLw »
BN w [EVENN O = B O = o W ulff— =




—500

—450

—400

~350

—300

~250

—200

~150

—100

~50

€9°4T—
S0'6T—

9T TE—

SEYr—

9'eS—

9YIT—

P0'CCT—
09T —
T19'6CT—

S6'SET—
eI~

PO b —
16501~

0S°20¢—

Br

OH

3b

S156

T e e sy

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200



~1500

1400

~1300

~1200

~1100

—1000

—900

—800

—700

—600

—500

—400

—300

—200

—100
—-100

-0

88t
88t
68t
68t

6T'G—¢
1S
(44
s

Cl

SE'/A

189

—, F—s1t

i 60|

—= TF—ss0|

9T L
8E'L
6€'L

€9°2
¥9°L
99°L
9L

S16

Tz

oot

TF—oes|

0.5

3.0 2.5 2.0 1.5 1.0

3.5

7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

8.0



—500

450
400
350
300
250

~200

~150

~100
0

€9°9T—
S0'6T—

9T TE—

SEPr—

9'€S—

9PIT—

Y0'CcT—
0C'9cT—
T19'6¢T—

S6°'GET—
6ErT

YOPPT—
16°SbT

0S°¢0¢c—

S17

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200



~1100

—1000

900

—800

~700

—600

—500

—400

—300

—200

—100
—0

—-100

Wi—

oT°e
1T°e
IT’€

€9y
€9y
Y9y
S9'v

99°S
£9°S
89°S
0L'S

S

S18

e

L

TF—s0¢

F—ro¢

o902

S0'T
66'T

F—/0C

TF—oo1

F—s60

TF—c¢60|

E—S20

F-oor

0.5

6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

7.0

7.5



—850
—800

~750

~700

650

—600

—550

—500

—450

—400
~350
—300
~250
200
~150
~100
0

L09T—
et —

50—

6T €r—

€8'¢S—

9 ETT—

§9°00¢—

o A A

200 190 180 170 160 150 140 130 120 11?1( %PO 90 80 70 60 50 40 30 20 10
ppm

210



W/ 2K
w3/woe

H

ZHKW

96810218 W2
286G, 01 Wikce
a0 0 2=
0000 d24
g€ 0r29i | E]
96! Gie dt3
g0 0t A2
00°0¢ X3

SJ233WREC J0[0 wwN QI

ol Je
0 89
00 ¢ a7
0 8ss
W3 MOM
CGEL197 GL 45
89LCE IS

suajaueJed Bulssaltyd - 21

Zhn GOOZIEL " 00E 2048
e 00 9t €1
ap £ 6t 2l
90 0970~ 2%
235N 0008 2Qdde
14 220N
arzifem 2954042
=zzzzz2z 2) TINNVH] ssasssss
ZHA £GBSSLY 6L 1045
gp 08°2- [
2350 98 e
€0 [l
z=zzsz=3= |} gWZZdIU sssssses
23S 00000510 0 AYMIn
235 000000000 153406
Jas g6666668 | Y113C
23s Q00000E0 0 1813
335 00000000°¢ ic
L A-T4 31
J3sn 90 9 ac
335N Q08 8¢ NC
S gesrt o

3as pedesed | ov
IH ¢B9287 0 S3uQI4
H 1SELE HMS
v SC
0006 Sk
€100 IN3AT0S
8966E a1
0cbubz 908d e

-99 0898vd wu G (OKEOYe
1Jaas WNSLISN]

ioco sty
91602002 31eC
SJu313weJRg UBTILSINDIY - 2-
| ONIQtd

2 ONax2
9021 -wx FAVN

SJ3j3ueueqg eleq uauwung

2 0% oY, 001 521 e gz wad
| ' | | ' ' t i
" » e N - N -
v a SRy ———— v 1 - ] v vt
|
i __ o¢
1
HO (0]
|
[ ) L
, , \ ==
P T ,
| ( | T ] !
e S e T = n
A no o (o) O~ S N N N e UMDY D DD YN0 N YW W W NN o °
gy (Vo] o wm W O N Y N W WWOoOh oMo @ OO WS U~ W - ©
- w (=3} - O v @MU N O W®WWMN U O N~ D= =T ~D (s e 3
o W [{e] om wn e O U W@ N D= OWND OO )Y O TR (o2}
[ NN N N (=2} n NN WO e VWD - OO W == 0N A e DOy I

S20


mattmcintosh
Text Box
3e


wl/ZH 0GBS0 GET WIZH
wl/wdd 000SP 0 WIWdd
ZH 00°0 24
wdd 000°0 des
ZH L1710L2 | £]
wad 000°'6 did
wd 0621 Ad
w3 00°02 X3
suajawesed 010 YWN QF

001 d

0 a9

ZH 0£°0 a1
0 asS

W3 MOM

ZHA 0L000E 00€ 5
89.2€ IS
sJy3jaweged 6urssaloud - 24
ZHA B0SBIET 00E 1035
ap 09°0- d
J3sn 022t Id
HE 1NN
======== [} TINNVH) ========
Jas 00000G10°0 NEMIW
J3s 0000000070 1534w
23s 00000000 ¢ 10
X v 962 31
23sn 009 30
J3sn Q02 611 MO
LEvt 9

J3S 1860Ev6 2 ov
ZH 2686910 S36014
ZH 1E€9 voIV HMS

2 Sa

8 SN
€1002 IN3ATO0S
069ve a1
0ebz 90Yd INd

-88 088vd ww G (OHBOHd
333ds WNHLSNT
20°9 awty
91604002 Taeg
SJ3jawesed uOTIISINDIY - 24
! ONJObc

v ONdX3
9021-wx JWYN

Suajawesed e1eg juasung

1

Il
[T S T R T N S |

o

vOBE 'E

0911 °E

2

oivl e

s b e

G6v0" 1

€

4

S

9

T DO S T S S S S B S ST S S TS SN SO BB OE SR AR BV RS

8600 |

cce6’ 0

2650 ¢

vLi8'0

8E00° 1

0v00 |

L

poecaard e e b v e !

cB80L 'V

SEE0 |

celb'e

8

6l 0

0000 ¥

o¢

wdd

1esbaju]

e NS (e

S109e 1
29665 1
90!?9‘l
8roes |
00GEB |
ESVVO'E
6SEIY ¢
920ey ¢
L6Sev e

VBEEY 2
9968V ¢

cEINS ¢
€3.0S°¢
Goris e

Igies e
A ATA
(8er9°¢2

18€99°¢
G98¢ce '€
cLLve 't
£869¢ '€

LSBSE €
€0IBE '€
c6esL v

0ECr8 ' v
c88ri‘ g
6EGPS S

14686 °G
G6G8G G

ve80L ' 9
(611479
LEleL’9
00082 £
2eLvy L

9614y L

BLEBY L

12208 L
96305 £

LP60S "L
GEESS L

1e6es L

~
(o]
(=]
—
@
w

9rse9 L
09664 "L

6228 L
59088 "L

62498 L
cries L

wdd

S21


mattmcintosh
Text Box
3e


wl/ZH 00590 051 WIZk
wd/wed 00005 0 WOndd . o el e o (e el e - -
24 000 23 . | - -
wdd 000 0 g2 s A%H m. 3l = w%vw gl 18l |12]8 o &
| w | alW @ S0l o S ~i @i < -
ZH 0€ 100t ! w|® T.:E @O0 D =1 ISIR=IREN <1 o SIS w -
wdd 000 OF dis | i
w3 00°2 x2 | REER [ \ ‘
wl 00702 X2
SJajsweded 1070 HWN QF Y AR
_ M X ; |
00°1 d *
] 89 .
H 0€°0 a7
0 458
e MOM
ZHW 89000EF 00F £
§9/2¢ s
SJ2laweuen burssai0dd - 2=
ZHW 60012E1 00€ £03S
80 09°0- 1d
Jasn el Id
HI 2NN
s=z==z== [} TINNVH] ========
13S 00000510 O AHMIA
J3S 00000000 © 15343
385 00000000 | iG
¥ v 862 31
23sn 00§ 0 \ N
Jasn 002 1l MC
€191 9 N= i€
39S 80/8666 | ov _l_
2 220052 0 53501 - HO o)
4 €0V S6vv HMS
Z SC
14 SN
€10202 IN3AT0S
r86Ll al
0£62 908d N
-86 08tvg we & OHE0Yc
1330¢ WELSNT
82 01 auty
LV1sL00e TaeC
SJalaweJed uollIstnbly - 2= ;
' oo N\\\.&\\f\\\&. \§. \ /s%/_/
i ONdX = e s e e U PO T W www w w F Y N NN 5] o000 oo /.[L/.[L[L/_/_/./_QB
Leei-wy nvn ?9998?VGGII'I..V799868.866668990,9/_/. ...l.r.r.IEVGQQQ.Q/_V.G b
3U333ueUeq €18 UBJun? 9[889[81V_.c79I.BIBBIESIBEGGBQGGOOLOEEBPQ}._GZGS/:UOBO 3
- WL W NN WM =~ NN D 00O NWLHeE WW= N~ 0= 000 —= 000 o0 =0 m®wwww,
= WO WD O = 0O NNDDODODNULAIUUDS NN C WM O WOMDINH &H O — Do woe oo,
WO WM WA DM =Y = 0O0HWSNDOOMNMNDEDOMNWWOWN OO =N = 0NN LH LS OO O DU W =~

S22


mattmcintosh
Text Box
3f


wi/2ZH 0Ives 0£8 WiZm
w2/wid 26600 i1 WoHde
H 000 2=
wad 00 0 d2:
ZH B8 (1991 | £]
wad 661 022 dis
9l 00 0t A2
¥ 0002 X2
SJ3jauesec Y0{C wWN Of

oz J

0 89

M 00§ a

0 8ss

W3 MOM

THA PCELLIV GL ES
89¢2E s

sJ333ueJed Burssaityg - 23

2HA SO0ZHET 00E 2048
ap 00 98 €
90 ££°Gi ik
8P 09 0- -
3asn 00 08 20d3c
Hl 20NN
grzijem 29H40d2
===z==3ss ¢} ==
ZHA £G6CGLY " GL 104S
a0 08'¢- e
Jasn ge'g Ic
el Lonn
==2z22z2= [} T3NNVH) ===z=====
33S 00000GE0 0 AMIn
335 00000000 0 1S343n
73S 856565668 [ v113C
33s 000000E0 0 e
335 00000000 2 Ic
X bee2 31
J3sh 009 3¢
23sh 009 /2 MC
80032 9

33 (866866 0 ov
7H 9200060 S3u01z
K Lve” HMS
v SC
4002 SN
€020 JUELR I
QEc9t at
0gbadz 90Hd N

-88 083vd we G OHEOHG
123ds WOYLSNI

e awty
8r112002 ECRL

SJ333wRUBG YOI IISINDIY - 22

14 ONDOe
4 ONgX2
LLei-wy LN
SJyalauweueq e12Q juaJang

STa R

= T4 Jul waoag
I i 1 '
oy Vismy s » o i e o padordtionsioone
|
|
|
| | |
| ,
[ 7 / _\f \
‘ | [ SR !
[ . o
- b (9%} I~ o ~NON N~ W w o NS (o] [ o
w0 — [=2] S n O~ ~ [S10a DR NS e o] w o =]
@ — n oo o mmn o O WL O = <) © =
oo (o)) ~ n N W O X o @ — -
® ® @ o @ Jon oo ® w ©

S23



mattmcintosh
Text Box
3f


b =] & B R 3 A S a I~ S ) inl

L | L | L | | | | | | | | L | L | L |
SC'T
8¢'T
8C'T
0E'T
[450¢
[451
PE'T
SE'T }172'17_
9E'T—
9§'T— F—so¢
LT : F—cze
SL'T i
W~ _
87— éj‘ }801
96°C
86'2\
66'7~% < }H'z
00°€
'€
gee— =  F—«o1
18°€ _J

b — }90'1
(8¢ 7
66'c— = o
(Tr— ,
- }905
17474
a4 4
69'v
0[17}; .
0L —2} }592
1744
P~ .
Sha— —_—— 1071

i
e ;O

69'9— S E _— F—oo1
€T'L \\O
QI'LX -
G\ T }52'1
8L ol
YA A E%I
OS'L%
9S°'L

S24

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0
f1 (ppm)

6.0 5.5 5.0 4.5

6.5

7.0

7.5


mattmcintosh
Stamp


340

~320

—300

—280

260

—240

~220

~200

—180

~160

~140

~120

—100

—80

60
40

0CPT~_
P91 —

8T'T¢—

p1°8C—
Wwiv—

19°'65—
18°09—
90'99—
92—
S99L—%
Louf
6t°LL

0€'6L

Car—

99°€ZT—
95" /71—
S5'6¢1~"
95°2€1~"_
Sb'SET

€EEPT—
66'SPT—

L0°0LT—

08°26T—

MWLWWMWMWMWWWWWWWW

525

-20

-10

210 200 190 180 170 160 150 140 130 120 110 f %00 ) 90 80 70 60 50 40 30 20 10
ppm

220



o o o o o o o o o o o o o
o o o o o o o o o o o o o o
N o n o n o LN o n o n o o n
(o] O n n < < ™M ™M o o ~— i wn o 1
| L | L | | | | | | L | | | | L | L | L |
SC'T
LZ'I% o8
6C'T
oGg'T— ] }50'9
71— — Fose|
Wi~ .
e o
6L'C
IS'ZX ortf
vo'c—r 871
067/ F
sTe— Fert
8¢
gggl st
90— ‘: T—oe11
oaTv—F= 607 |
81'17{
0y
L9V~ wT
88— e
06'17f

2
69'9— Foot)
yAWA
GI'L\
24 g\ — e
Ov'L—F ®) 281
L
wll o
WL
WL
€L

526

3.5 3.0 2.5 2.0 1.5 1.0 0.5

4.0

45
f1 (ppm)

7.5 7.0 6.5 6.0 5.5 5.0

8.0



06

(wdd) 14

00T
1

01T
1

0ct

0T

obT

0ST

091
1

0L1 08T 06T 00¢
1 . 1 . 1 . 1

00¢—

00t

009

008

0007

00¢T—

00b T

009T—

008T—

000¢—

00¢¢

00v¢

009¢—

0082+

000€—

002€—

00v€

009€—

008€—

000t

ITPT~

PT9T—

€Te—

TT'8C~

TL60—

STy

pSLG—

§8'09—

0099—

cC oo

vL08—

jYa4n:

9§CT—

"

8L'SCT—

96'6¢T—

SCSET—

05" TPT~

8EEYT—

16'SPT—

ar

id 0O O

PT°0LT
1861

S27



0] 0] (e [e.0) [o0] [20] 0] 0] 0] ~

o o o o o o o o o o

P s + + + ¥ P s s +

w w w w w w L w w w

n < < < (32] o~ o~ o ~— n o

| | L | L | | | L | | | L | L |
SC'T
LZ'IX
8CT— g
6E'T—
09'T— }
€§LT— 80°€ |
o/ 1T —= 667
ZS'I/
8’1
o'c~— .
Syt }LI 1
9.°C
LT L

s }II‘Z
B 1ot
66'Zf
00°€
TLE~ .
SLe—" — }401
0% ;
i;: > Fsot
61 b—F % }Ls'l
(a4
19'v 7
Y9'vr—
oy 7 =
8V
TS~ _J .
Ez-s_/_ — }00 L
(]
199— O O 0
[ 3]

81— Q - =+
8TL— > o F—so1|
L F—<s0[
St/ 60
WL
WL
€52 S28

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

7.5



—500

—450
—400

~350

~300

—250

200

~150

—100

~50

STHT~—
6T°9T—
vL0C—

8'8C—

9E Y —

9TYS—
€8'09—

0p'99—

11'91-\

SE'LL
Sb'6£f

68°CIT—

JA A4t
89'[21:\
(8'6CT N

LETET~C
88°CET—
TLGET—
Tr'6ET—
Wl —
95'SPT—

79691 —

T'(6T—

dc

S29

190 180 170 160 150 140 130 120 110 f (100 ) 90 80 70 60 50 40 30 20 10
ppm

200



8 8 S S 3 S5 S S S S S
+ ¥ + I + + + I + + T
w w w L w w w w w w w
— — [*)) [*e] ~N () n < (32] o i
| L | L | L | L | | | | | | | L
[T
8”} — F— £8¢
0T ?
SGF j — 9¢'9
VLT F— s8'1
VLT
Wi~ |
1917
T16'C
6T .
o€
= Ee
+6°C 3
ey — e
gee oy
4
Sggl : T oo
86— T o
(Tb— = o1
GT'bf
0’y
69— e
i
e~ |
P —_— = oo
(]
E O
o
T
69'9— Q <+ T w6
> ®)
[CL
GZ'L:\
6C'L
= }wu‘
16— = s

ES'L/
13w

S30

7.5 7.0 6.5 6.0 5.5 5.0 4.5 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

8.0



-5000

4500
4000
3500

3000

2500

—2000

~1500

—1000

—500
~0

ITvI~—
PT9T—

ECTe—

T8¢~
TL60—

SCT—

pSLG—
§8'09—

0099—

0£9L
10°4L

cC oo

vL08—

Tar—

98'CCT—
8L'GCT—

96'6¢T—
YCSET—
05" TPT~

8E YT —
16'SPT—

PT0LT—

c1'86T—

O
5L
]
?/\D -
o T 3
) o=X_)

S31

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200



I 2 3 4 g S L 8 wad
Wl/ZH 05850 GET WIZH ttv v b v el | ' i

PR T I U SR U B ST 0 S S S S B T S ST S S S S S R S S S S

wl/wdd 0005y 0 WiWdd
ZH 00°0 23
wdd 000°0 de4 w w — |- wi |ro | =) —- Wl=Jro| [~ =
H £171042 | o o o ol |lo ol o o © o ololo|lo 3
wdd 000°6 dis g 9 S 3| =l |af |9 3 3 3 RLIZ 1S 2
w3 00°21 2 =~ - @ w| |= of o ~ e} S o)L |o z
wl 00°02 X3

SJdjaweded 10[¢ HWN QF

2 YT Y

=

0 855

W3 MM

ZHW SS000€71 00€ ESY
892€ IS
sJajaweJed Hurssalodd - 24
ZHW 80SBIET 00E 104S
g0 001~ g
Jasn o¢'¢ct id
Hi FINN

235 00000S10°0 HeMOW
235 000000000 1S34oM
23s 00000000° ¢ 0
% G962 31
338N 00°9 30
J8sn Q0p €8 MO
G'06 9
235 0286666 1 ov
ZH 8000G2° 0 S34014
ZH 02 G665 HMS
2 S0
a1 SN O
€130 IN3AT0S
086€2 a1
0£b2 90HdINg
-88 088vd ww G QHEOHd
17ads WNELSNI
€111 auty
NN AN N
SJ3jawedsed u0T3ISINLIY -~ 24
. ONJ0HG e e 37..?.»..,{{{.9.,..._{.9.777 .C..c._o..gl././_L/_/_/./_/_/.LL/_/././_d
€ ONdX3 a® Nn o983 NYB3283G D REINNEHS5368SLTEISRAST
3
(o€t -wn X R 38 BBBA8RBLBLERY 383328382323 5683548988
- [Yele)] WWOUWWIDDW NN AWML LNS OOD OO NOOOOODNW WD = = DONDO O

SJ3jaweded e3jeQ uaJdn)

{4~

S32


mattmcintosh
Text Box
4e


w3/ZH 80Gw[ (€8 WIZH
wl/wdd 00000 1§ WIWda
ZH 00°0 £
wadd 000°0 des
ZH 06°20991 | £]
woe 000 022 dis
wl 00°0t A3
@l 00°02 X3
SJajawedsed 30{2 HWN QF

ot o)

0 89

ZH 00°1 87
0 gss

W3 MOM

ZHW BSELLSY SL 35
8S9¢cec 1S
sJajaweded 6urssaloyd - 2:
ZHA GO02IET 00E 2048
ap 00791 €1
gp €€°GI 21
ap 00 1~ 2e
J3sn 00°08 20ddd
HE 2NN
gr2ifem 294d0dd
s======= 2} 1INNVH) ========
ZHW G0S09Ly GL 1045
8p 08 ¢- e
J3sn 8E'8 td
JET NN
s======= [} I3NNVH) ========
J3s 0000051070 HAMIW
23s 00000000 0 15380n
J3s 96666668 | V1130
J3s 000000E0 0 141
J3s 00000000°¢ 14
X 0°¢62 e
Jasn 00°9 30
J3sn 009 e MO
S 965V BL]

J3s 0866666 0 ov
ZH 92000570 S34014
ZH r6°Slisl HMS
v S@
0009¢ SN
€120 IN3AT0S
0€29¢ a1
0£606z 9044 g

-89 088vd we G QHB0Y<
133ds WAYLSNI

e auty
£1€£08002 Taleg
SJ313weJeyg UOLILSINDIY - 25
i ONJOYd

4 ONdX3
LBET-uwY 3WYN

SJajauweded eleg juadund

ce 0% 7 60 Gel 061 GLl 002 wdd
L I ' P i " | | 1 L | PR | 1
14 )
4%
{
' i
S e S — —
- no o a DN NN N feACARAC N AC TR AC TN A S U L B 6 I SU I 6 I 6 I 0 S SN ~ (e} o
o O w - -~ DN NN NP OO OO oOO= WbH s g o a o
w w o n o D N DO SN O S 0 DD N0 = 0V SN @ w 3
~N N < wm a O O W wa N - OO WoLH OO =0 C = O W [Sa} n
@ O [e2} o o g O @M S A - N - O WMo o omO W W @ n

S33


mattmcintosh
Text Box
4e


w3/ 7H

wi/wad

H
wad
H
wdo
wd
w3

[43]

ZHA

00530 CSE

0000S° 0
00°0
000°0
0E" 100t
000 0t
00°¢t
00°0¢

W37t
Wikde
2z
de=
1=
dis
A

X3

SJaaweded 1070 Hun QT

00t
0
0E°0
0
W3

63000€1 00E

88/2t

Je
89
a
ass
MOM
45
IS

sJajswesed BUTSS3I0IG - 24

ZHW 60012E1 00€
a0 09 0-
J3sn g2'el
Hi
======== [} TINNVHI
33s 00000510 0
J3s 00000000 0
J3S 0000C000 1
A & G6C
238N 00°9
J3sn 002 111
29€
33s 80,8666 |
ZH 220052 0
24 €0V 6wy
e
91
€1200
ve6Ll
0ebz
-88 088vg ww §
32308
00 21
20214002

INIAT0S
aL

904 MNc
OHE0Ye
WAt LSNT
aur)
~azer

SJ2jaweyed uolILSINDIY - 2-

1
I
9821 -wx

ONJOYe
ONdX=
ETNN

SJajaueused e3eq jussang

Sl eai )

vacec 1

J

£rsGae ]

GeoBe ' |

£2909°1

96LYL !

€celLl b

TeLLL E

9i/6'G

ZIEPO 8

18[99 8
CEGOB ¢
£0Ge8 e

clEC’ ¢

cLBYLE
61891 '€

vELH 0

—_—

EQGL! E

LIve 0

68969 E

16E0°€

—

/
)

-

9ilE'C

00607

8SE0° 1

SINO

—]

—

[se]

redbaiv]

N T AT

(o8]
w
(=]
n
(=]
~

Pi9S6 €
62801° V
20691

66882 14
chies’

4574
G/308° P
0eLce v
L(31E8 ¥
S5646¢ 6

B90S9°9
cGlEg's

16er9 99—

82081 ¢/

SBES!T L
LSELY

237424

68061 £

qGrel ¢

686GC ¢

061E9 £

11868 £
Evoos L

LBG0L L

AT L

980EL ¢

1056y 8

Sllig's

wdd

S34


mattmcintosh
Text Box
4f


wl/ZH Gv06G 0E8 WIZe .

$3/w00 06500 (1 Winde e JUt =C :
4 00 0- 2: ' ' ' o | '
wdo 000 0- 2=
24 1811991 iz
wod 811" 022 dl- "
®3 00° L1 2 11 z ana) %% i
43 00°02 ©

Sualauweses 10(¢ waN OF

or' i <
0 9
ZH 00°1 a7
0 653
W3 MOM
THA Clvs299 6L ES
B9LCE Is

SJslauesed Butssaloug - 2+

ZHA GOOZIEL 0OE 2048
g0 00°at £1¢
80 £2°G1 2
80 03 0- 2%
3350 00708 20d3c
HL 20N
arzien 294d0d2 |

==zzz=zz 2} 1INNVH] ==ssa=zs= | |

2N ESBCGLY GL 1045 | {

80 08 2- Me |
Jasn gt 8 e
JE L2NN

szz===== ) TINNVH) mremmess

33s Q0000SL0°0Q AN

33s 000000000 15390 | |

73S 86656668 | 113C | |

33s 000000£0 O 31 |

J3s 00000000°2 i | |
A 082 31 {

23sn 00 ¢ 3C | | |

J3sn 00972 M | | |

G oclee % ®_>_O

235 2L1GEB8 0 ov

2K B196%G 0 S3401:
176 GLIBE HNS
v SC
00r SN
(A lon] INIAT0S
cLEeE a1
cebabz S0ud Vic
-69 068vg wu G OHE0uc ;
12305 HAYLSHI / |
8t 11 auty | | [ m
£021£002 aiec ' ' - s
5 " ; uotat B - 2. - ) n I S NS ()] - W W &5 &5 N D ~
SJ313ue.eg LOTILSIALIY - 2: P - 5 oo < @ =N N oo S S
- (Y] N e m n oW QU W m N o w
@ @ o oW a @® O [S TSI IRy © S
D @ S e - NOWw R < W waO - o

JB¢ e18( luauun

S35


mattmcintosh
Text Box
4f


J

i
g

]

b

&3]
=
<

a

w3/z4 06860 GET WJZk
wd/wdd 0O0Sk ¢ WIWdE wlw N il o ol o N . ol P bim e e =
i 00 0 o olw ol |olel o _eo © © ol |gl=|m| o 5
wdd 00070 d2:= S © DD |w @D ~ N | 1Sla|ro) <
_ DN (69 [spN @ o ) fe) o ~J ~J O N — o
ZH L1108 1= | @ o|N] | /EO N @ w nNlaloins —
wdd 0006 di4 I i
v o0 Vo CVMEY Inn
w2 0002 X3
sysjaweded J07d yuN J7T — v
| S [ U o s
001 Jo K; f
0 499
ZH 0870 a1
0 g4ss
W3 MOM
ZHW 99000€T 00€ 45
89/2€ 1<
suajaweded BUISS3I0Yd ~ 2=
ZHA 6001CET 00E 104S
gp 09°0- [
23asn gg'cl Tc
HI TINN
======== [§ TINNVH] ======== ©
™
23S 00000510 0 HUM I 2
23S 0000000070 1539
I9S 00000000 T ic
A 2862 EN
398N Q0°9 G
3980 Q02 11T Mad _l_
g eee 9 = 0 (0]
73S 80/8666° 1 av
ZH 22002 0 S340T14
ZH £0v S6rr HMS
: o o) 3%
Y S 0]
€12300 INIAT0S
r8esl aL
0gbz 904dNc
-g98 0849vg ww g (Hg0de
12ads WNHLSNT
ot '8 awrg
001,002 TajeC
SJ318WRJRY UOLITSTADIY - Z- \\\:\: A x Wl r ﬁ >
———— & NN \\\\// o
: e e eeeee ol L I N (N e T
! ONdX= e N GG I A SR VA CENACE U G I A S B SO RN S RN SC R SO RN AV RN SRSV RN OC I U N N S NS 1S 1 e )i e W o2 o ) Wite 2 Mo » e s S S S S A S R S B SN
Opci-wx ELNS 99/.L./..V.VBBBBBBGUDQLLLBEOIQWEEEQ_GEB,EGGV[LLCBE.V.V.V;VHOU
SU318WRURY ©I8( JUIJIN) DD DD OO NDD = WO = VN WNEOTOTNO N NEe DA N0 EGJTN®E DT WS g
PO e s SR R R Lo IRl 28R adRIN2I2YNTIY
= O W U000 @ N N OO O s N0 SO U @MW mOW e O N O OO, N W


mattmcintosh
Text Box
4g


W/ ZH
wa/wda
H

wad

H

wdg

w3l

file}

ZH

74|

=

62685 (8 WIZH
£1996 01 W3Wdd
00°0- ]
000°0- dc4
64716591 |
£2e'61¢ did
0007 Ad
0002 X3
sualaweved 1000 yWN QT
ov'l Jd
0 9
001 a7
0 855
W3 MM
E9ELLSY CL EN]
89.2¢ 1s

sJajsueded 6uissad0ud - 24

~
pd
=

GOOZIET " 00€E 204S
00791 €1
€476 2l
0970~ 2lc
Q0008 20dJe
HE 2INN
9fzirem 29dd0d]
=== 2} TINNVH] ========
£66¢SLY SL [04S
08'¢c- e
8t '8 Ie
JEd 3NN
=== [} IINNVH) ========
0000051070 AdMOW
000000000 1S340n
86666668 1 v173C
000000£0° 0 e
00000000 ¢ 19
896 Ell
009 30
008 2 MO
v 06E81 Bl
9166668 0 ov
26555570 S3HAI 5
119°G8641 HMS
v SC
005 SN
£1300 IN3AT0S
2LE2E ai
0e6abz 904d g
g8 0d98vd ww & (QHA0Hg
12303 WNHLSNT
ve el auty
£001,002 aieg

SJ813weueq uor3rsInbay 24

3 ON3JQOud
2 ONdX3
Opei-uA JWYN
SJalaweded e1eQ JuaJIng

9rc 9l
68y

134

006"

906 1§ -

y79° 95

]

06099 —

leL vt
74

_

Vi

SNO A @._V

e s [EE N — >

~ e e YD) YD FaN NS e ~ 0w

Ty N~ RN U S &3O 3O@OoWwwd wowun (=) @
jos BNV INE)] N = &M bSO = N W O N ~ -
S W W U0 D W @O~ O 0 W N WO =~ na ae]
~N O N O O W D == W N DN O D~ O DN O w ~I

')

—
-~
[as)
[Tl
ot

-

3

y

wdd

S37


mattmcintosh
Text Box
4g


W3/ZH OGBSO GET
w3/wdd 000Gy 0
ZH 00 0
wdd 000 0
H (171022
wdd 0006
w3 0001
w3 00 02

WJZH
WIWdd
2z
dc4
T3
dis
AJ

X3

su3jawedsed 307d GaN dL

007
0
ZH 0€°0
0
W3
ZHA 83000€1 00E
839/ce

Jd
g9
g°
855
MaM
45
IS

SJ3jsweded bBurss3aold - 24

ZHA 80981ET 00€
gp 001~
Jasn 0z 21
H1

238 000006100
23S 000000000
39S 000000001
A £962
3Jasn 009
Jasn Q0r €8
gcl
J9S 086666 1
ZH 800062 0
IH P02 GB6SG
e
g1
£1202
086€C
ocbz
-g8 0g88vd ww g
J13ads
0€ L1
50208002

1045
11

AdMIW
1S3
1a

3l

3a

MG

9

ov
534014
HMS

SC

SN
IN3ATO0S
al
904d1Nd
(H804d
WNYLSNI
3wy
BERLN

Su313WeJRd UQT}ISINDIY - 24

13
14
rGET-WH

ONJQdd
ONdX3
JWVYN

SJslauRJEd B10Q JUdLIN)

£48C°9

Gri0 T

re0B9 1

=

\

£6690 €
0ELOL E—~
09888 €~
EQVVB'E

99rB0 ¢
90560 €

GLEO T

£c86 0

£8601 £

cl00°1

N4

rg8lc €

90E6 ¢

-
EESD ¢

16v0 ¢

96001

c0/8° 71

00001

89680

I
O
w
I
(@)
s

EQOQL'V—//
22.69 v

=

0
\o;L
0

14

=

N ST NI A

bVl P
beorL”
890G6Z

L6698 ¥
91168 ¥

Oevrc 9
BrGGe 9

020629
rc962 9

1600879
c0/0E"9
60rE9 'S

rc9E9 g

rreoe L
SByBE "L

9cBbE £

8900V £

S38


mattmcintosh
Text Box
4h


W/ 90226 0E8
€3 wdd GECLG L
ZH 000 2
wdd 000 0 d4Z

H vy 81991 [
[
A

wdd 902022
w3l 00 QY
wd 00°02 S

sJajaweved 30[d gwN QI

a

ov 't Jc
0 S
H 001 a°
0 g5s
W3 MOM
ZHW 8rE/LL9Y Sl 38
89/ct Ic

sJajasweded Burssaloud - 2=

ZHA GQO2IET C0E 204S
g0 00°91 €1
80 €g°Gl A
ap 00 1- e

28sn 0008 20ddc
HY 230N
grzifem 2944042
======== 24 1INNVH] ========

ZHW £56C8Lr G/ 104<
g6 08 ¢- e

Jasn gE'g lc
J€1 LINK
sz====== [} TINNYH) ========

335 00000Gi0 Q0 HEMI
Jas 00000000 0 1S3493n
J13s 36666668 1 v113c

EES 000E0° 0 Lie

33% 00006000 ¢ ic

%0462 ES|
138N 30°9 3C
1280 00942 MC

G oLiee B

185 (866666 0 ov
74 9200060 S38d1 -
IH e SLE8E HMS

v SC
000 SN
£1202 IN3AT0S
Q€29¢ QL
ngbabz 90dd Me
99 089vd W & (OHB0Yc
138ds WASLSNT
G065 Wiy
01208002 BERLIS

54233We B4 UCTILSINDIY - 2-

14 ONJCUc
14 ONdX =z
veEl-wy ELLN
sudjaweded e1eg 1uaudn’

no

ja)

na

w
[ag]

¢80 B¢

LY

£

8

ycb 1G

boL VS

605 69—

vl vl

908 3/
oee

A

EEy L4

vG9 L4

681 011

e 011

—

L1V 2T —"

G8C GEl——n

790
8¢
7.6

Erl—

~
eyl

Gpl—"

£2€ 1Gl—"

500 147

Uy

LE0 861

S39


mattmcintosh
Text Box
4h


19000

—18000

~17000

16000

15000

14000

~13000

12000

11000

—10000

—9000

8000

7000

—6000

5000

4000
3000
1000
-0
—-1000

9Ty
(T
8¢t
0€'v
[45%4
€€y
PV

'y
€8y
bS'b:7F
[ X4 N

ses"

8/'G—

=-!-I-I-=-==\EJESZE

e VA

i

F—e6be

S40

907

F—oce

i

F—10T

[AN!

|

1|

F—96'0

F—s80(["

F—00'T

J

v6'0 |

faxdl

6T T
a1

L8°0

0.5

4.0 3.5 3.0 2.5 2.0 1.5 1.0

45
f1 (ppm)

6.0 5.5 5.0

6.5

7.0

7.5

8.0

8.5



06
1

(wdd) 14

00T
1

01T
1

0ct 0€T
L 1

obT
1

0ST

091
1

0/T

08T
1

061
1

00¢
1

01¢
1

0ce
1

000S—

00007

000ST

0000¢

000S¢

0000€

000S€

0000t

0005t

00005

00055

00009

00059

0000/

000S£

00008

00058

YT —

LL(T—

o' TC—

9L LC—

€1°6€

PS8 —

6€' 19—

0T —

|

LP'6ET—

€0 LpT—

-
~N
=
(=}
N

S41



o o o o o o o o o

o o o o o o o o o

(o)} (o] ~ O n < (32] o ~— o
L | | | | | | | | L | L |
(ST~ j )
65T~ sy
(8'T ; o
88'17
0£'T~_ :
seT— Fee
55T— -
SLC— o1
€6'C— = 680

)

B —  F-est
15p— — 960
8y ;
58'17}- — ot
98ty
PCS~ : 10'T
V4t o
6L'S— —< F—oot
LT°L
YAV
61°L )
0c’L
L
s :[— IT'T
Sl— 107
Sb'éf é —+60
8v'L
'L
€9°L
8¢'8
6C'8 .
69 — o001
1€'8

S42

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

8.5



~900
—850

—800

~750

~700

—650

—600

~550

—500

—450

—400

~350

—300

~250

—200

~150

~100

L9°LT—
19°T¢—

6v'Lc—

T1€8e—

s —
¢SS —

LreL—
99—
05'087
9/'18

IS'ZS-/

00 CIT—

P8 €T~
L9'SCT—
6€'8¢T 7
6L'6CT
LT0ET /
Ip'CET

8C'6ET—

0T’ LpT—

PSTLT—

S43

iR

MMMWWWMNU

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

180



o o o o o o o o
o o o o o o o o o o o o o o o o o
(o) n < ™M N — o o o o o o o o o o —
— — — ~— — — ~— (o)) [*e] ~ O n < (32] o~ ~— o ]
L | | L | L | L | L | L | L | L | L | | L | L | L | L | L | L | L |
€0
vs‘o& i
9€°0
L£0— e
65°0—= ez
190
€90
8T'T
02'1&
1T1 )
22'17 1_8”
gg]f— F—ove
0917 ?
(8T F—sre
88'17 ;
6T'C— ?SZ'I
0z'c
Ingf
157 T son
SLC— S0'T
e I
oTE— F—s60
0t
YOy
S0y
80t
0T~ 6£C
v I_
4% 4
6v't— JI_ 86'0
58y — e
Zg_} o1
8/'G— F—oo1
ST'L
9T,
8T,
8T,
0z'L _
177 o
Ib:L7 o901
€L / F—o60
%L
s
WA
(T8
ggg g} 00T
0’8

S44

2.5 2.0 1.5 1.0 0.5 0.0

3.0

4.0 3.5

f1 (ppm)

6.0 5.5 5.0 4.5

6.5

7.5 7.0

8.0

8.5



—400

~350

—300

—250

—200

—150

—100

~50

ULT—
6C'TC—

' Lc—

8v'6E—

8v'9G—

«war—

S6°€CT -\
69°GCT
[45%:14} _\_
€L°6CT

Ov'0ET—
SHCET-T
€6°CET

Tr'6ET—

(89T —

90 TLT—

S45

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200



o o o o o o o o

n o n o N o n o o

< < [32] [32] o o~ — — o

1 1 | | | | | . | . | . I
9T
BZ'I\
TET~ .
96T — €S
9S'T— ST'6
08'T— GE'S
o =i
6T'¢C—
1€7— 00°€
EE'Zf
vL'T 9T'T
LL'ZX 61T
66'C— =5 ¥0'T
Ty
avy
1404 8€'T
STy
9T’y
6b'v— igeo
S8'v— 16T
re S R
6L'S— <§T20'1

=

9T,
6T, —
1L
ZZ:L 8T'T
Wil— 90T
17{71'/_ %ZG'O
WL
s'L
¥8'L
8¢'8
gz‘g} E}‘%oo'l
0€'8

S46

5.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

5.5

6.0

6.5

8.0 7.5 7.0

8.5



3000

2800

2600

2400

2200

—2000

—1800

1600

~1400

1200

1000

—800

—600

~400

~200

1989 —

€€'69—
19'9L
il
LS'OS;
6'18
05'28/

PO CTIT—

8LIECT~L
6v'SCT—
8T —
€01
S6CET—"

LP'6ET—

80" LT —

PITLI—

S47

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200



€L°¢C
SLT
9L°C
8L°C

o o o o o
o o o o o o o o o o o o o o
< A ~ — ] S S S =} =] S S =] S
— — — — — (o)) [*3) ~ (o] n < o™ o — o
L | | | | | L | | | L 1 | L 1 L | L | L | L 1
65'T— sz
S6'T— ; o6t
1€°7— 10z|
18— S0'T
10°T

Sr—

98'v—

9’5~

605"

18°'G—

6T°L

5a.iv

oot

-

S48

<oz

5ot

J\

é”]ﬁ— 00'T

80T
S6°0

00°T

F—eot|

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

f1 (ppm)


mattmcintosh
Text Box
5a.iv


1200

1100
1000
900
800
700
600
500
400
300
200
100

SLLT—
6€TC—

6S'LC—

60'6E—

L9685 —

8ECTT—

80°bT
S6'SZI\
6£'821\
16'621§
Z0°0€T
LLTET

06°CET
99'8ET—

L[99 T—

00°€LT—

S49

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200


mattmcintosh
Text Box
5a.iv


~14000

13000

12000

11000

—10000

9000

8000

~7000

6000
5000
4000
3000
—2000
1000
—-1000

0

09'G—
0L'S—

—_— EEI‘I

8T'T

Fat|
|

960
oot

S50

0.5

3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

4.5

6.0 5.5 5.0

6.5

7.0

7.5

8.0



3200
3000

2800

~2600

2400

2200

2000

1800

~1600

1400

1200

1000

—800

—600

~400

—200

STPT—

00'8T—
ov'61~"

91—

SE0b—

P8ES—

€9 19—

8111 —

06'TCT—
LS —
Y6'8CT—

P EET—

SO'TPT—

89'GHT—

Wia—

WA NN MR -

S51

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190



(wdd) 14
ST 0C ST 0€ '€ 0t St 0's §'S 09 9 0L S 08

}vsv
Fsev
}osv
}sss I
Fort
= 811
}sgz L
ot
892
}201 I
vt
3
et
et

S52

!

87'S~_
€S

o
>

€T
€5T—
61—
(ee—
¥9'C
(97
69
90'E—
0z
1542
€
744
9Ty
[Ty
Wwr—
08'%
0L'S—
VoL
[wL
0€'L
9L
(€L
6€'L
Ov'L
0z'8
128
€8
T8



—13000

12000

11000

—10000

9000

8000

7000

—6000

5000

4000

3000

—2000
1000

0Ty —
vLLT—
01—

owLLl—

§9°'6E—

18°CT—

89'SZT
S0'8ZT \
9€'8ZT \
80'0ET~*
S TET—
85°ZET
06°ZET

8L0VT—

TL9%T—

90 TLT—

S53

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200



o o o o o o o o o o o o o o o o o

8 8 2 R 3 3 i et < F "M a Q 5] 2 =t 3 o o

| L | | | | | | | | | L | | | L | L | L | L | L | |
[45m"
€e'T
QE'T
9e'T } .
8EC'T— T+'6
L8'T— F—sc6
GS'If 2
G8'T e
98'T7
ree— £9'g
we—
[9°C
69'27 a1
69°C i
TLC
9T’ E— — E—¢60
9y
8¢’y
6C'Y
o€y
e ; =
€y 6C°¢€
‘75'17? =660 |
W'y
LLY—
S8y~ F—vze
ST'S~_ .
g7'e F—z01
LLS— F—co1
9€'L JJ
9¢’L o981
scr/ %

<

97’8~ .
608~ — F—oo1

S54

0.5

4.0 3.5 3.0 2.5 2.0 1.5 1.0

4.5

f1 (ppm)

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0

9.0



400
—380

~360

~340

~320

—300

—280

260

—240

~220

~200

—180

—160

~140

~120

~100

—80

—60

40

ELLT—
€8'Tc—

8T LC—

peLE—

85°¢S—
€0'8S—

€e'sL
I9'9L-\L
bO'LLZXE
WLiL—
¢5'08—
€918
0v'Z8

(8'TTIT—

LU~
§9'GZT—
0b'82T—
7861~

PP CET
0C'6ET—

1€ PT—

8C°0LT—

S55

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200



e

w3 wW0d goosr WNde

94868 §—

24 000 N [as) no Ll Rl o||c w o n Ll Lo w N - O
wdd 000 0 92 &R %mi SiL 9 %_m 218 X! (218
M L1 1002 i 3 (8] 1219 313 2 3|15 38 a8 |38
1
wdd 0006 dls \
w3l Q011 A2 i {
wd 00°02 3z
S.alawesed 36{0 Hu Q- + j) —~r J:\.IJJ 5 — P
001 dc
0 8S
ZH 0E°0 8°
0 gss
W3 MOM
ZHW 83000E[ 0OE E
89.2€ 1<
SJ43j3wesec Bulssaloug - 2:
ZHW §0012ET 008 104S
gp 00 1- e
J8sn g2 21 be
HI 12NN
g======= [} JINNVH) ====z==z=
33S 0000051070 HHM O
3as 00000000 0 15343k
J8S 0000000G " 1 Ic
W 8 962 El
Jesn gna 3C
33sn g2 1L s 99
5°G% IS
235 B8GL86656 1 v
W 220062 0 53401 -
4 £0v Qevy HMS
4 SC
8 St
€1232 iN3AT0S
rE6L il al
0eb2 S08d1Nc
-d8 088vg ww C {HH0de
1520s Vg 1SNT
511 ewty
6208002 TeieC
SJé [/ 4 - - .
SJE@jaweuEd Uil IrsIinkiy 2= \\\\_f _f/ \_/ \._ 4,, \__ “ \\V&Xﬂ/ _.///
. \ [\ VAR — Z
! s _ ﬁ m,_/ ) bl (1) W\\\_\ﬂ\\_\x Fd
il Ondx= —_e NG N .,;.,CEE?,EEE FNE S AU N NN NN YN SNSNNNNDODoD
GG2l-wi ELL W P.EEEV.VUGOEBB n @© o DO N VUSROG G DD @ e W
Suzlaue.Rg 2380 Jusuung .@HB&OQSOZ,U;EﬁQEQ. 295 LS RIS ESERTEELLBH2R
GRS RIEINGS S Comwodera2LFRISLTRE
RO ONBDNGDO =@ A Do o [ IRy g e R e RS s (A = ST B < St
-,

1eJbaiu]

S56

wdd


mattmcintosh
Text Box
5e


rt g en

..
wdo 000 002 diz
w2 00 0t A2
w3 00°0e xJ
Sualawesed 10[0 ywh Q1
[ Bl
0 89
M 00 ( g
0 455
LE] MOM
ZHA LVViL9Y TS EH
89.2€ s
su3lawesed Burssanoud - 2=
ZHA S0021E1 00¢ 2045
gr 00°gi
an €8 &
g0 0071~ ¢l
J3sh 00 08 20d2c
Hl 23NN
gjzyren 299d0d2
swezzzez 23 TINNVHD) =sezssze
ZHA GOG09LY Gl 103s
a0 082~ e
J3sn ge'g ic
] L3
ssssssss [§) TINNVHD) s=s==ss==
23s 00000640 C M T
J3$ 00000000°0 15383
)35 gBE66668 |1 vi3C
23s Q0C000EQ O [ic
23s 00000000 € s
A1 ee 3
Jasn 00'9 ES
3asn 009 2 ML
G Oclee e
235 35/6668 0 ov
ZH 10968570 S3401 -
24 Ivb GLiBl HME
v SC
oov Sh
€030 IN3AT0S
032t a1
0£6062 208d e
-98 088vd we & QHE0e
1234ds WNELSNT
gy 1L aury
62208002 TaleC
SJ313WeJRg UGIIISIADIY - 2
3 OnNZ20Y¥e
ot ONdX =
GGal-wy WY
3J813WeuRg B0 judsung

Lal 1 y
|
i |
1} 7 H H
i} ! t
1 4 1 i
{ {
| i
1 i 1 !
—_— "o n (#)]
~ O 0 ny no
~ ro o L
oo n I 9]
~ O @ o ~

VeV L4

SRV

LS

e i

-

S57


mattmcintosh
Text Box
5e


km-1280

"‘;ﬁ;—

urrent Data Parameters

NAME

0 45000 pom/cm

SPMOM

g ve¥ S8_¥8E i Bef o F o lesfrfy
§8-Fg"m8  o88 9RS8g o SVE §8%8 ° 7 fR-oge
cs 2 3o 8835 =8 = l &
CR o ~es ¥ 3 28 E‘
g - z & 2
S z_ o = ! 8 B
22 C.e23E & 28 iz .5 £
§8 oEZ2FJcdenifosanwestd 13535 cmnifese esniobe
G0000 0—" ]
!
L1567 1 ]
B2E18 1§
00818 j —
€028 1 j — 50 E
90628 1- — o F
Gr9G0 2 —
22F90°2 j _ooire
9GEL0° 2 —
6680 2 . _Bosoe
9BEOY 2
EVELY &
092y 2
93169
26E6G - T 0000 €
29669 1
16518
coles
L0928 o
6rESR < __ 9660
59984 ﬁ 0re0°e
12996 ' ——3 000!
11046 :
LLpLGC A i
LSLLG G | o ————
26285 '« z - ﬁ — 26 0
L5985
carsl I
25061 "/ ©
Siv6l
95702 L Q
09902 o ©
8602 § T
€622 e
L1EEg” sy SEEEC
506£9 — !
9EB1S L0 —_— 60601
16325 T
1LP2S
£82€G"
BYGES
LBLES __:‘J . LeE0 b
L90vG 8-
wdd [eubajug

S58

ae

XN


mattmcintosh
Text Box
5f


wed 900 002 Al N ”

wd 00 0f Az ¥ . o d Tl Ao v et A Gl o ! M
wi 0002 X3 ‘
SJalaweued 1000 =N QT
or 1 e
0 S
H 00°1 €° . - R
0 gss : B -
Wi MOM
ZHi GBELL9Y GL 38
89.28 18 |
suglaweJed Butssaloug - 2=
i
Zrn SO0ZIEL 00E 2058
ap 00°gi €l
2ie i
2% H
20ddc “
2IM\ .
294d0dC

|
|
i

HHM T
1S3
¥173C

re

HMS
¢ %09
4 Sh
(230 IN3IA0S
1365¢E U
06362 I0ud e
96 08974 Wy S GHAOde ¥ _ ! _ )| |
o \ 1 i
HWAYLSNE / ; \ /|
/ i \ / \
auly i , P SN R
“aver ' ' Y —
2- bt b (a H5 ~N oy o — w o w
N ~ W o o G~~~ AN [ ~J o (o]
. O W @O o oW @S G W @O i @ - g} ¢
; MIDYe ] & o < @ S oW W S > w &5
ONaX = - ro [SIINE e DG Wre @ d®N (os n w o ~
ETN

RIEQ Juduuns

S59

wdd


mattmcintosh
Text Box
5f


o o o o

o o o o o o o o o o o o o

™M o — o o o o o o o o o o

— — — — (o)) (7o) ~ O n < [32] o — o
L | | | | | | | | | | | | L | L |
65’ T— j F—v11
LLT— 01'¢C
06'T ; S0'C
16'T ;
6T'C— F—c<s0
/ST
GS'Z:\
19°C }99'1
29'27i
€9°C
9¢— % o0
eLY— 990
S6'v— % oo |

a4
Illu., T
(@)
99— — - % w0
O

0¢’L
ZZ'L& — }99'2
€L
st
0g’L
€9'L—= oot
SQ'Lf

S60

7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

7.5

8.0


mattmcintosh
Text Box
6a


1000

—900
—800

~700
—600
~500

400
300
1200
100

pEIT—
8L TC—

8T'6C~_
wer"

88'Eh—

129

SE'LL

TCYIT—

00°S¢T
P0°LCT \_
9'6CT
§9'6CT l
eI —

£8bET—
1e0e1

'IH-/

i~

0v'68T—

Br

/
6a

S61

WMMLM“JLWWWW

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200


mattmcintosh
Text Box
6a


Wwl/ZH 0SBGO GET WIZn
wl/wde 0005y 0 WIHdd
ZH 00°0 S
wae Q00 0 de:
H L1102 P2
wdd 0006 diz
wl 0021 AJ
w> 00°02 X3
Syajaweued 10i0 H¥WN Q1

001 -]

0 89

H 0E°0 a”

0 ass

W3 MQOM

ZHn 83000E7 " 00E 45
83/t s
suajawesed Butssaloug - 2=
ZHn 60012EL 00 1048
€P 03 0- e
J3sn g2 21 e
Hi 12NN
=z==z=z== [} TINNVH) ======z==
338 0000055070 HHM D
33s 00000000 0 15343x
33S 00000000 1 ic
% ¢ 962 3l
33sn 00°9 3c
33sn Qo2 TIE MO
95y Qe

73S 80/8666° 1 av
2H 220052 0 S3401 =
4 €0V 36vP HMS
4 C

43 SN
€1203 IN3AT0S
ve6Li aL
0£62 908d Ne

-88 088Vd ww G (HBO0YHC
12J3ds WNHLISNI

L0'6 awty
LE0LL002 Taxeg
SJa3j3weded LOTITSINDIY - 2
4 ONJ0Yc

6 ONdX=
LGCT-wy FWYN

SJ3j3weJey €18( IUaJINg

0000 €

-y

E6I0°E

£E10°¢

™

16560

—_—

-

—._ 68660

— w0

= /966 0

EEVES” 2

98cLS 8

VIOHQ'E

BLBYL Y

3

GEOVE ¥

01519'9

cLECS '8

6l0Lp L
BEI0E £

6220°¢

=

cg9eb |

—

0E66 |

vr00° 1

08998 L

1LE6°0

orivi 8

[eubaju]

1

wdd

S62


mattmcintosh
Text Box
6e


Wi/ 7H
wi/wdd
H

wdd

M

wad

wl

ul

H

HA

JAYAL ] e
€010 11 WInde
00°0- c:
000 0~ dc:
vS 61991 b
tee oee dlz
008 A
0002 X3
SJ3i3weyes 10{C wwWN QI
ov't Je
0 ac
00 ¢ a°
0 ass
E] MOM
LEELLSY'GL 4
892t Is

sJ313weyed Hurssaloug - 2:

ZHA
a0
ae
a0

2asn

ZHR
[0
Jasn

Jas
BELY
Jas
J3s
J3s

Jasn
J2asn

Jas
H
H

zzz=== 24 TINNVHD

G002I£1 00€ 2045
00°91 €1
€61 2t
09'0- 27
00°08 20dde
HE 2NN
Qgizifem 29d0d2

£662GLY G/

08'2-

8e'8

€1

=== [} 13

00000S10°0 FHMIK
00000000° 0 1538
86666668 1 v113C
000000£0 0 L
00000000 ¢ {«
0°¢62 31
009 3

009 L2

80092

899:866 0

899€0G 0

v GlLigl

v

veot

£1302 IN3IAT0S
B8965E a1
0£0dE2 90dd N
-89 088vd ww G (HB0Hc
1d2ds WBLENT
2t auwty
12014002 Taeg

SJal3weded ulrILSINDIY - 2-

ONJOYe
ONgX=
ELVEN

2t -
jalauweledq e}

luagur

n
W

w

4/

c8e

8°9¢

G99 L¢

/
L

(

0°9rl-

n

99

S63


mattmcintosh
Text Box
6e


T T g Wi

WG QQUSY O Wrac
ZH 00 0 o
wdd 000 0 @z wiw SN NS NN T
M L1010 Iz Wi [ | e olojo olo
wag 000 6 di el S|& 2 e|e SR S|a
03 00 01 3 S| G olw o {&|S U IS3t=)
w3 0002 X3

—_

sJyajaweded 10[0 yan Q1

ro A2

)

001 2 — v B ) 1
0 s 4 [ H ]
74 €0 g

0 8ss
W3 MOM
ZHW 99000€1 00E 48
89:.2€ 1<

sJajswesed BUTSS30dd - 2-

ZHW 80S81EL 00 1048
80 00 1- e
Jasn gz 2l lc
HI LINN

szz=zs== [} TINNVH) =ss=z=z==

ySeey -

335 00000510 0 HeM Ol
33S 00000000 9 15340
23S 00000000 1 1C
¥ v 962 3 @@
J3sn Q09 3C
2250 00v €8 ue \ / \
362 9
285 0286666 | ov O 0
ZH 800052 0 $3501 =
M 02 5666 HMS
2 SC
g1 SN
£1300 INIAT0S
0862 al
ngbz 904d N
-89 084vd wu G OH80Yc
104ds WNYLSNI
G gt awe|
£020800¢ TaeC % X\\? \\\_7/
SJajsweJed UOTIISINDIY -~ 2- / _\
!
1 ONJOHc I..Ir.m.,.—.m.l_tff_._cffaff.vv BB NS B0 00O 999999%/./.[
2 e 2 R RN AS R YD RI IR ES5SSYL28222T22aRES
QoEtwr - 3 B2 SR AR NRRN8888 2R 8 BNE8a 3828388538808
SJdlaweueq eieg uaJdun) C A DO WO N DO O WS> WS IuDD oo aegdnOSWwaeNdo =’ oo

S64

i


mattmcintosh
Text Box
6g


WIS 2H €206 0E8
w3, widd €9 I
In 00
wdd 000 0
W vG 61991
waa 122 922
wly 000t
W) Qoroe

WIZE
WlWdc
c:
acz
[
al=
AS

)

SJy23joweused J0[0 uWN Gl

oy 1
0
4 001
0
W3
ZHN LEELLOYTGL
§9/2€

Jde
83
97
4ss
MQM
45
s

sudjawesed Butss3azodg - 2-

ZHW SO02LED O0E
8P 00791
80 £8 GI
8P 007 -
Ja3sn 00 08
Hi
glzifem

ZHA E€GB2GLY GL
80 08 '2-
J3sn gE '@
Jel

335 000006100
335 00000000 0
135 56666668 1
23S Q000000 0
38s 00000000 2
XL i62
285N 00°9
Jasn 009 L&
G oLtge
Ja8s (0866660 0
2H 9200050
ZH Ivg Gligt
4
ooor
€130
0€29E
0cbabz
-88 0898vd W G
32305
[ =1
01208002

2048
el
clia
¢lc
20dd¢
23NN
294d0d3

ov
S3401 -
HMS

SC

SN
IN3AT0S
a1

9044 Me
QH80Yc
WA LSN
awl)
TaeC

$J313WEJBY UOTILSINDIY - 2-

3
4
09€ 1 -wX

OnNJCHc
ONdxz
E 1IN

SJdjaweded eleg vawung

LLL 9]

Liree —

£Eve 8¢ ———

I6c £y ——

018°9¢

Eec L

SEY LL

8G9 L¢

Gre ¢l

GE9 Ci

050 9kl —

iy éel———-

EEV PEl—_

G689 9E | ——

ces’

T

3

cLG Ep]

-

B6IE 61—

S65


mattmcintosh
Text Box
6g


w3/ZH 0GBSO GEI WIZH
w3/wdd Q00Cr 0 WWde
4 00°0 2=
wdd 000 0 dc:
ZH L1102 [z
wdd 000°6 dl =
w3 00 1% A2

wl 90 02 X3
SJajaweued 1010 waN (1

001 Je

0 89

M 0E0 8"

0 ass

1B} MOM

ZHA GGHBAEE 00E ES
8926 IS

SJajawesed Burssanndg - 2-

ZHW B0012ET 00E 1045
8P 039 0- e
Jasn g2 ¢l ld
KL TINN
==zzz==== [ JINNVH] ==s=====
23S 00000510 0 ¥HM I
335 (000000000 153490k
335 (00000000 ¥ {4
A €962 31
33sn 00°'9 ic
238N Q2 it MC
8 L bl

335 80/8666 | ov
ZH 220052 0 S360T 5
ZH €£0v S6YY HMS

4 SC

8 SN\
€1203 IN3AT0S
v86L! a1

0£62 904dNe

-8 088vd wu ¢ QOHE0Hd
1J30s WIHISNT
Lot ey
9007L002 TaeC
SJ318weulg UOLILSINBIY - 2.
I ONDOte

2 ONdXZ
Srei-wx RN

SJdjauesey ejeg juaaund

N
\

£2008 1~

oveEBe |
cLvel

i8iig’ i
E1GEB |

=14

-y

£reg’ e

182061

=]
c—

£¢e6s @
87965 ¢
£1209 ¢

v686 0

L5107

00001

=

Liilg e
or6ig e

7

(L8e9°¢
89/£9°¢
600vL €

-

A

0/85.°¢€

veoeEL ¥

_ﬁ

:::77‘

£0rse v
610CE G—nvx
00S19°9

9

856 v

I
v

\

76619 9

G8rea 9
9€629°9
90r€9°9
806£8°3

20vvS8 8
Li6L0 L
p8OLT £

yGaE 0

A\

SOLEN [ —=

066 ¥
BESO 2

vGBs 0

[eubaiv]

i

G809t £

99182 ¢

LLete L

0iiee ¢

LESIE ¢
5

20ct "L

2BBEE L

7GGre ¢

£86/9°¢£

wda

S66


mattmcintosh
Text Box
6h


W3/ ZH LELLT VSL WlZ-
wl/wdd 00000 0 Wokde
K 00°0 2z
wee 000°0 e
24 GGEBOCE ba
wed 000 002 dlz
@l 00° 01 AS
Wl 00 02 X2
sJ3jawesed 10[C guN Qf
'l )
Q 99
ZH 00§ 9
] 858
W3 MOM
ZHW E9ELLGY GL 38
89.2€ Is
$J339we e HulSSaN0Id - 22
ZHA G00ZIEL 00E 2035
§P 00°291 €1
g0 €L 61 2ie
§0 09 0- 2l
Jasn Q0 08 20d2c
Hi 220N
9i23[em 29940d2
=====2x3 2§ TINNVH] =====
ZHW £GB2GLY GL 1048
a0 08°2- e
Jasn ge'g id
€1 (2NN
sz====== [} IINNVHD =====:2:=

J3s 00000GI0 0
38s Q000000 0
135 85666608 |
33s 000000EC O

1as $0000000 2 e
A G96e EJS
Jasn go'e 3C
2asn 008748 uC
GoLiEe e

235 S1656668 0 ov
K 2BSGGE 0 SICI =
4 119 68641 HMS
SC

SN

IN3AT0S

(A%< [
0c6a62 d e

-88 088vd ww G (0H80Hc
12805 WYLSNI
6l°01 wey
§001£002 “aleg
SJdjauedeg uotlTsSIndl 2z
i OND0Ye

S ONgx 2
Grei-uy EGHIN

SJ3i3ueJeg eleg judu.

S

0581 —

326

w

—_—

ive 62
G/86 —

—

82 vy ——

no
251

vl

L0E

w
w0
o

188Gl

XA

98 €

686

v
¥

8E0 vel

7 8¢l

f

Is;

c9e Gyl

uo

ESY 681

wed

wod

S67


mattmcintosh
Text Box
6h


~950

~900

—850

—800

~750

~700

650

600

—550

—500

—450

400
350
300
250
200
150
100

8Tt
o€t
€P
€€y
€€y
sey~"

i
174
SN

8U'S—7
IQSJ[

F—osre

9¢e'e

o
v

:E—6€I
J}—LUI
:E—QGO

% o0z

oot

) F—e660

160
66°0

—_— 0

60'T
T

1==EE§§E§ oot

S68

0.5

2.5 2.0 1.5 1.0

3.0

6.5 6.0 5.5 5.0 45 4.0 3.5
f1 (ppm)

7.0

7.5

8.0

8.5


mattmcintosh
Text Box
8a


—650

~600

—550

—500

—450

—400

—350

—300

~250

—200

~150

—100

~50

12415
TCvT—
S0'8T—

8€'tr—
WL —
LE°0S—

P0'C9—

79'9L
vouk
o' LL-T
80'8L

€0'58—

Yo' ETT—

6LV —
68'L¢T—
6'6CT—"

0T'8ET—
LETYT—

L6°GST—

LL769T—

6C'86T—

S69

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200


mattmcintosh
Text Box
8a


N o mn o mn o n o n o N o n o n

~ ~N O O n n < < [32] (32} o o i ~— n o 1

| ! | | | | | | | | ! | | | | ! | ! | ! | |
CE'T

QE'T

ET— TF—oe1¢
s s0€
;; { ; -
€T — ;IE'I
86T~ 3 1
87— — }m
e 3 |
817'27 660
S'e

X4

oLe— oot
[y

ae — Fee
175'17‘/—

LY — 3 60
w6r— % 60
gggl 960

—s 560

95/ 3

S70

€01
(1T

}SI'I

45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

5.0

5.5

6.0

6.5

7.0

7.5


mattmcintosh
Text Box
8b


~900
—850

—800

~750

~700

650

—600

—550

—500

450

—400

—350

—300

—250

—200

~150

—100

ST~
TTvT—

68'0¢—

bl T~
LSy
9T'~"

9T —

YT —
8€'SCT—

Y6 —F~
ZI'0917
PITET

09 TPT—
6y b1 —

86°€ST—

29'69T—

16'26T—

S71

T TR

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200


mattmcintosh
Text Box
8b


~1600

~1500

~1400

~1300

1200

~1100

1000

—900

—800

—700

—600

—500

—400

—300

—200

—100
—-100

Ty
Ty
[ X4 4
1744
9y
9C'v
wv—

19—

(4R

8T'€

80°€

S72

[Aik4

86'0

60

Ak

4%

S6°0

—sT'T
—s01

% — 00T

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

f1 (ppm)


mattmcintosh
Text Box
8c


—16000

15000

—14000

13000

12000

11000

10000

9000

8000

7000

6000

—5000

4000

—3000

2000

6v'TT—
179 4%
LT°8T—

1€ —
859 —
0v'0S—

0T'¢9—

TL9L
8T°LL

80'8L—
08'¢8—

8L ETT—

19°/¢CT
L9'LZI\
TE0ET
LEOET
0SCET—7
08°CET

€€°6ET—
P rT—

6v'SST—

YL 69T —

0'86T—

S73

210 200 190 180 170 160 150 140 130 120 f (110 ) 100 90 80 70 60 50 40 30 20 10
ppm

220


mattmcintosh
Text Box
8c


~1400

~1300

~1200

~1100

—1000

—900

—800

~700

—600

—500

400

—300

—-100

€T
9T
8C'T
0T

€T
€T
bE'T
ST
(87
81
87T
vs'z\
8€'T
ss'z%
bt
T4 ANE

s
el

(T'E—

ST'Y
Ty
€y
9Ty
8C'Y
1€y —
ry—

99—

TS~
ST'S—
cvs"

SC’L
82'[3&
8C°L
€L
EE'L}T
S€'L

¥6'L~_
L6t~

S74

-

ﬁ }OO'I

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

f1 (ppm)

4.5

6.0 5.5 5.0

6.5

7.0

7.5

8.0


mattmcintosh
Text Box
8d


240
~230

—220
~210
—200
~190
—180
~170
~160
—150
—140
~130
~120
—110
—100
~90
80
~70
—60
~50
40

€0T—

' TT—
6T VT —
ET8T—

8¢ h—
£9°9%—
cros—

60'¢9—

0£9L
0'LL
vELL
008L—
18 18—

C6ETT—

0L'LTT
66'8CT \
SE'0€T \
TH°0€T
L9°bET
8LbET 7

9T —

9p'eST—

SL'69T—

90°86T—

S75

190 180 170 160 150 140 130 120 110 fy 100) 90 80 70 60 50 40 30 20 10
ppm

200


mattmcintosh
Text Box
8d


2 g g g 8 2 g g g g g o =
| L | | | | 1 | L 1 | L | L | L 1 L |
wt

(et

[4 8

bE'I\ Fvre
9€' T~ — Foee
P T—

19T—

Y6 T~ T
00— — tbp
0" -
e —
9T\ .
6v'C—7 s
15T

66'C— —96'0
wy

172'17\

9Ty

ot }szz
b — ot
0Ly — ot
S0°S

60'S— 00T
EZ‘S_ €1
[43 e

L

H'L\_ T
A i
8L — -
T e
9€'L/’ —eee
8L —
88'L— — — e
06'Lf L
S6'L

S76

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

f1 (ppm)

7.5 7.0 6.5 6.0 5.5 5.0 4.5

8.0


mattmcintosh
Text Box
9a


60

~55

50

45

40

35

—30

25

—20

~15

~10

LOET~_
8THT—
00°8T—
99'1z—

LE6C—

08—
0T'6b—

0L 19—

¢L9L
bO'LLk
SELL
€8
6v'98—

LTPIT—

YL YT —
8L LlT—F
SZ'8ZIf
TG'CET

6€8ET—

99 ¢TI —
6'EPT
8C'vb1

T€€ST—

P'0LT—

S77

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200


mattmcintosh
Text Box
9a


10°€—

€9~
Ge's—"

65'G—

60°L

ZI'L\
suk
STL~_
S WENE
o' LT
ss'z-/

Lt?'Lf
05’2

S6'L~_
86'L~"

S78

A

N

Fose
08’
6t'c
160

L0

}w'o

80°¢C
€01

3.0

7.5

0.5

2.0 1.5 1.0

2.5

4.0 3.5

f1 (ppm)

4.5

6.0 5.5 5.0

6.5

7.0

8.0


mattmcintosh
Text Box
10a


(wdd) 14
0 01 0z o€ ot 0§ 09 oL 08 06 001 o1t 0zt 0€T ob1 0T 091 0T 081 061 002

S79

I

0LCET

S8°0bT—
Y6 OrT—
T0°ELT—

!

80'Cc—
08—
6£'6E—
1€~
pI6b—
0€' 18—
05°€8—
oTeIT—
0T'€ctT
T4t
0" 8¢T—

o
=]
o
n
o
|
[44 4%
00°'TC~
€19
799,
60°LL
9§°LL
LE°6CT
85°6CT



mattmcintosh
Text Box
10a


Developmental Therapeutics Program | nsc: 749110/1 | Conc: 1.00E-5 Molar Test Date: Nov 17, 2008

One Dose Mean Graph Experiment ID: 08110S91 Report Date: Dec 19, 2008
Panel/Cell Line Growth Percent Mean Growth Percent - Growth Percent
Leukemia

CCRF-CEM 98.31
HL-60(TB) 100.94
K-562 79.96
MOLT-4 98.02
RPMI-8226 106.77
SR 82.50
Non-Small Cell Lung Cancer
A549/ATCC 90.16
EKVX 104.39
HOP-62 92.21
HOP-92 94.71
NCI-H226 97.47
NCI-H23 97.89
NCI-H322M 113.73
NCI-H460 108.80
NCI-H522 82.73
Colon Cancer
COLO 205 122.22
HCC-2998 108.86
HCT-116 84.08
HCT-15 108.10
HT29 93.83
KM12 99.49
SW-620 97.10 [
CNS Cancer
SF-268 100.46
SF-539 100.60
SNB-19 87.90
SNB-75 82.61
U251 103.59
Melanoma
LOX IMVI 98.00
MALME-3M 117.74
M14 104.29
MDA-MB-435 107.24
SK-MEL-2 106.54
SK-MEL-28 113.23
SK-MEL-5 102.55
UACC-257 94.54
UACC-62 84.48
Ovarian Cancer
IGROV1 82.34
OVCAR-3 112.11
OVCAR-4 93.31
OVCAR-5 103.98
OVCAR-8 94.44
NCI/ADR-RES 101.67
SK-OV-3 98.68 .
Renal Cancer
786-0 87.09
A498 102.47
ACHN 109.85
RXF 393 95.61
SN12C 98.08
TK-10 119.56
Uuo-31 90.72
Prostate Cancer
PC-3 99.33
DU-145 110.29
Breast Cancer
MCF7 104.98
MDA-MB-231/ATCC 101.68
HS 578T 100.26
BT-549 139.44
T-47D 94.32
MDA-MB-468 94.32
Mean 100.01
Delta 20.05 =
Range 59.48

150 100 50 0 -50 -100 -150

S80




Developmental Therapeutics Program
One Dose Mean Graph

NSC: 749112 /1

Conc: 1.00E-5 Molar

Test Date: Nov 17, 2008

Experiment ID: 08110591

Report Date: Dec 19, 2008

Mean Growth Percent - Growth Percent

Panel/Cell Line Growth Percent
Leukemia
CCRF-CEM 19.48
HL-60(TB) -31.34
K-562 25.32
MOLT-4 17.98
RPMI-8226 -4.60
SR 12.69
Non-Small Cell Lung Cancer
A549/ATCC 41.04
EKVX 69.98
HOP-62 84.64
HOP-92 49.80
NCI-H226 81.04
NCI-H23 65.80
NCI-H322M 92.62
NCI-H460 58.73
NCI-H522 9.23
Colon Cancer
COLO 205 94 .54
HCC-2998 107.11
HCT-116 42 .99
HCT-15 71.15
HT29 66.30
KM12 63.13
SW-620 72.54
CNS Cancer
SF-268 78.47
SF-295 88.75
SF-539 76.69
SNB-19 89.23
SNB-75 50.59
U251 53.44
Melanoma
LOX IMVI 66.98
MALME-3M 84.13
M14 78.49
MDA-MB-435 48.50
SK-MEL-2 39.43
SK-MEL-28 98.82
SK-MEL-5 52.40
UACC-257 51.65
UACC-62 45.44
Ovarian Cancer
IGROV1 80.84
OVCAR-3 72.74
OVCAR-4 65.97
OVCAR-5 119.16
OVCAR-8 81.47
NCI/ADR-RES 74.31
SK-OV-3 103.67
Renal Cancer
786-0 84.02
A498 82.29
ACHN 89.80
RXF 393 69.05
SN12C 94.13
TK-10 98.26
Uuo-31 121.05
Prostate Cancer
PC-3 44 .34
DU-145 83.07
Breast Cancer
MCF7 62.06
MDA-MB-231/ATCC 76.61
HS 578T 78.32
BT-549 41.32
T-47D 40.94
MDA-MB-468 13.57
Mean 64.24
Delta 95.58
Range 152.39
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Developmental Therapeutics Program

One Dose Mean Graph

NSC: 749111 /1

Conc: 1.00E-5 Molar

Test Date: Nov 17, 2008

Experiment ID: 08110591

Report Date: Dec 19, 2008

Panel/Cell Line

Leukemia
CCRF-CEM
HL-60(TB)
K-562
MOLT-4
RPMI-8226
SR

Non-Small Cell Lung Cancer
A549/ATCC
EKVX
HOP-62
HOP-92
NCI-H226
NCI-H23
NCI-H322M
NCI-H460
NCI-H522

Colon Cancer
COLO 205
HCC-2998
HCT-116
HCT-15
HT29
KM12
SW-620

CNS Cancer
SF-268
SF-295
SF-539
SNB-19
SNB-75
U251

Melanoma
LOX IMVI
MALME-3M
M14
MDA-MB-435
SK-MEL-2
SK-MEL-28
SK-MEL-5
UACC-257
UACC-62

Ovarian Cancer
IGROV1
OVCAR-3
OVCAR-4
OVCAR-5
OVCAR-8
NCI/ADR-RES
SK-OV-3

Renal Cancer
786-0
A498
ACHN
RXF 393
SN12C
TK-10
Uuo-31

Prostate Cancer
PC-3
DU-145

Breast Cancer
MCF7
MDA-MB-231/ATCC
HS 578T
BT-549
T-47D
MDA-MB-468

Mean
Delta
Range

Growth Percent

68.96
44 .43
67.84
74.30
18.49
62.58

71.63
102.28
108.33

66.62

98.10

95.40
120.70

92.68

58.36

101.29
115.46
71.81
103.41
89.53
85.93
101.12

105.37
85.19
92.75
82.90
80.72
97.35

89.75
101.14
102.54
109.16

71.47
110.20

84.67

76.82

54.63

65.74
115.72
88.01
100.16
94.80
108.30
93.49

93.62
104.48
93.56
98.38
100.70
113.66
78.96

22.47
105.62

93.70
101.47
95.86
112.93
56.11
102.71

88.21
69.72
102.21

Mean Growth Percent - Growth Percent

150
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National Cancer Institute Developmental Therapeutics Program

Dose Response Curves

NSC: D - 749112/ 1

SSPL: OXCV EXP. ID: 0902NS35

Report Date: March 24, 2009

Test Date: February 02, 2009
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National Cancer Institute Developmental Therapeutics Program
In-Vitro Testing Results

NSC :D-749112 /1 Experiment ID : 0902NS35 Test Type : 08 Units : Molar
Report Date : March 24, 2009 Test Date : February 02, 2009 QNS : MC :
COMI : DB.10h (81264) Stain Reagent : SRB Dual-Pass Related SSPL : 0XCV
Log10 Concentration
Time Mean Optical Densities Percent Growth
Panel/Cell Line Zero Ctrl -8.0 70 60 -50 -40 -80 -70 -6.0 -5.0 -4.0 GI50 TGI LC50
Leukemia
HL-60(TB) 0.986 2.104 2.149 2.153 2.017 0.589 0.415 104 104 92 -40 -58 2.08E-6 4.97E-6 3.55E-5
K-562 0.252 1.205 1.210 1.156 0.897 0.352 0.059 101 95 68 10 -77 2.04E-6 1.32E-5 4.93E-5
MOLT-4 0.530 1.404 1.457 1.404 1.241 0.452 0.203 106 100 81 -15 -62 2.12E-6 7.03E-6 5.62E-5
RPMI-8226 0.854 1.741 1.548 1.348 1.056 0.409 0.028 78 56 23 -52 -97 1.48E-7 2.01E-6 9.36E-6
SR 0.425 0.820 0.753 0.744 0.609 0.273 0.114 83 81 47 -36 -73 7.98E-7 3.67E-6 2.39E-5
Non-Small Cell Lung Cancer
A549/ATCC 0.245 1.246 1.178 1.135 1.193 0.627 0.143 93 89 95 38 -42 6.17E-6 3.01E-5 > 1.00E-4
EKVX 0.596 1.398 1.380 1.341 1.236 0.783 0.252 98 93 80 23 -58 3.37E-6 1.94E-5 8.03E-5
HOP-62 0.452 1.137 1.100 1.115 1.124 0.801 0.002 95 97 98 51 -100 1.01E-5 2.18E-5 4.68E-5
HOP-92 0.824 1.239 1.188 1.112 1.004 0.712 0.011 88 69 43 -14 -99 5.52E-7 5.76E-6 2.68E-5
NCI-H226 0.670 1.231 1.206 1.171 1.090 0.851 0.104 96 89 75 32 -85 3.82E-6 1.89E-5 5.06E-5
NCI-H23 0.665 1.820 1.792 1.723 1.648 1.060 0.105 98 92 85 34 -84 4.88E-6 1.94E-5 5.14E-5
NCI-H322M 0.621 1.739 1.686 1.557 1.507 1.173 0.091 95 84 79 49 -85 9.50E-6 2.32E-5 5.46E-5
NCI-H460 0.261 2.111 2.057 2.061 1.784 0.832 0.011 97 97 82 31 -96 4.24E-6 1.75E-5 4.34E-5
NCI-H522 0.396 1.269 1.111 1.069 1.013 0.649 0.036 82 77 71 29 -91 3.13E-6 1.74E-5 4.55E-5
Colon Cancer
COLO 205 0.280 0.968 0.978 0.859 0.910 0.621 -0.011 101 84 92 50 -100 9.77E-6 2.15E-5 4.63E-5
HCC-2998 0.683 1.954 1.779 1.818 1.915 1.176 0.024 86 89 97 39 -97 6.40E-6 1.93E-5 4.53E-5
HCT-116 0.251 1.689 1.718 1.524 1.424 0.472 -0.014 102 88 82 15 -100 3.00E-6 1.36E-5 3.69E-5
HCT-15 0.376  2.159 2.057 2.072 1.878 0.927 0.063 94 95 84 31 -83 4.38E-6 1.86E-5 5.10E-5
HT29 0.149 0.997 0.976 0.928 0.845 0.334 0.013 98 92 82 22 -91 3.41E-6 1.56E-5 4.32E-5
KM12 0.466 2.085 2.011 1964 1.921 0.853 0.010 95 93 90 24 -98 4.02E-6 1.57E-5 4.04E-5
SW-620 0.291 1.511 1462 1.472 1.520 0.572 0.025 96 97 101 23 -92 4.49E-6 1.59E-5 4.34E-5
CNS Cancer
SF-268 0.362 1.187 1.115 1.136 1.077 0.718 0.096 91 94 87 43 -73 6.95E-6 2.34E-5 6.29E-5
SF-295 1.371 3.235 3.161 3.095 3.020 1.921 0.124 96 92 88 30 -91 4.49E-6 1.76E-5 4.57E-5
SF-539 0.743 2.275 2.135 2.118 2.026 1.406 -0.001 91 90 84 43  -100 6.82E-6 2.00E-5 4.48E-5
SNB-19 0.642 1.499 1445 1.403 1.398 1.107 -0.007 94 89 88 54 -100 1.07E-5 2.25E-5 4.74E-5
SNB-75 0.585 1.212 1.119 1.092 1.111 0.805 0.132 85 81 84 35 -78 4.94E-6 2.05E-5 5.69E-5
U251 0.235 1.379 1.353 1.309 1.153 0.442 -0.001 98 94 80 18 -100 3.06E-6 1.42E-5 3.77E-5
Melanoma
LOX IMVI 0.270 1.964 1.911 1.807 1.603 0.835 0.058 97 91 79 33 -79 4.30E-6 1.98E-5 5.54E-5
MALME-3M 0.708 1.590 1.562 1.485 1.365 0.879 0.080 97 88 74 19 -89 2.78E-6 1.51E-5 4.38E-5
M14 0.256 0.915 0.897 0.846 0.785 0.540 0.005 97 89 80 43 -98 6.51E-6 2.02E-5 4.56E-5
MDA-MB-435 0.472 1.904 1.787 1.665 1.676 0.524 0.181 92 83 84 4 -62 2.65E-6 1.14E-5 6.63E-5
SK-MEL-2 0.507 0.967 0.913 0.886 0.856 0.649 0.111 88 82 76 31 -78 3.74E-6 1.92E-5 5.52E-5
SK-MEL-28 0479 1173 1.157 1.121 1.122 0.847 -0.001 98 93 93 53 -100 1.05E-5 2.22E-5 4.71E-5
SK-MEL-5 0.327 1.972 1.816 1.779 1.461 0.673 -0.015 91 88 69 21  -100 2.48E-6 1.49E-5 3.86E-5
UACC-257 0.602 1.345 1.280 1.272 1.201 0.926 0.067 91 90 81 44 -89 6.71E-6 2.13E-5 5.09E-5
UACC-62 0.265 0.930 0.852 0.804 0.748 0.459 0.048 88 81 73 29 -82 3.31E-6 1.83E-5 5.15E-5
Ovarian Cancer
IGROV1 0.319 1.316 1.225 1.164 1.144 0.874 0.167 91 85 83 56 -48 1.13E-5 3.46E-5 > 1.00E-4
OVCAR-3 0.361 0.987 0.914 0.912 0.925 0.434 0.007 88 88 90 12 -98 3.24E-6 1.28E-5 3.65E-5
OVCAR-4 0.397 1.403 1.310 1.266 1.165 0.733 0.177 91 86 76 33 -56 4.10E-6 2.37E-5 8.66E-5
OVCAR-5 0.478 0.903 0.891 0.837 0.905 1.015 0.101 97 84 100 126 -79 2.36E-5 4.13E-5 7.23E-5
OVCAR-8 0.302 1.242 1.233 1.210 1.181 0.858 0.114 99 97 93 59 -62 1.19E-5 3.06E-5 7.90E-5
NCI/ADR-RES 0.556 1.619 1.667 1.589 1.423 0.829 0.137 105 97 82 26 -75 3.67E-6 1.79E-5 5.61E-5
SK-OV-3 0.621 1.326 1.309 1.323 1.314 1.037 0.372 98 100 98 59 -40 1.23E-5 3.93E-5 > 1.00E-4
Renal Cancer
786-0 0.594 2.154 2.139 2.032 1.980 1.336 0.027 99 92 89 48 -95 8.73E-6 2.15E-5 4.81E-5
A498 1.150 1.457 1.402 1.430 1.422 0.970 0.035 82 91 88 -16 -97 2.34E-6 7.07E-6 2.65E-5
ACHN 0.334 1.372 1.332 1.333 1.344 0.734 0.002 96 96 97 39 -99 6.39E-6 1.90E-5 4.38E-5
CAKI-1 0.864 2.632 2.565 2.515 2.399 1.520 0.651 96 93 87 37 -25 5.50E-6 3.98E-5 > 1.00E-4
RXF 393 0.398 1.056 1.016 0.960 0.954 0.686 0.112 94 85 84 44 -72 7.00E-6 2.39E-5 6.47E-5
SN12C 0.544 1.869 1.668 1.703 1.593 1.123 0.012 85 87 79 44 -98 6.63E-6 2.03E-5 4.59E-5
TK-10 0.599 1.222 1.123 1.124 1.170 0.897 0.268 84 84 92 48 -55 8.93E-6 2.91E-5 8.89E-5
U0-31 0.460 1.368 1.264 1.217 1.193 0.845 0.041 89 83 81 42 -91 6.32E-6 2.08E-5 4.92E-5
Prostate Cancer
PC-3 0.422 1.262 1.218 1.166 1.006 0.592 0.116 95 89 70 20 -73 2.49E-6 1.65E-5 5.72E-5
DU-145 0.297 1.210 1.104 1.061 1.089 0.637 0.142 88 84 87 37 -52 5.53E-6 2.61E-5 9.45E-5
Breast Cancer
MCF7 0.265 1.401 1.317 1.441 1.209 0.557 0.084 93 103 83 26 -68 3.77E-6 1.88E-5 6.39E-5
MDA-MB-231/ATCC 0.489  1.367 1.378 1.271 1.204 0.871 0.090 101 89 81 43 -82 6.73E-6 2.23E-5 5.59E-5
HS 578T 0.689 1.300 1.194 1.194 1.099 0.858 0.397 83 83 67 28 -42 2.72E-6 2.48E-5 > 1.00E-4
BT-549 1527 2435 2405 2.293 2.136 1.442 0.166 97 84 67 -6 -89 1.72E-6 8.37E-6 3.40E-5
T-47D 0.705 1.402 1.389 1.325 1.236 0.717 0.452 98 89 76 2 -36 2.24E-6 1.11E-5 > 1.00E-4
MDA-MB-468 0.404 1.289 1.227 1.106 0.911 0.502 0.148 93 79 57 11 -63 1.43E-6 1.41E-5 6.61E-5
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NSC : D - 749112/1

Units :Molar

SSPL :0XCV

EXP. ID :0902NS35

Report Date :March 24, 2009

Test Date :February 02, 2009

Panel/Cell Line _.O@Aoo_mo GI50 _.O@S.ﬁm_ TGl _uooao_-Omo LC50
Leukemia
HL-60(TB) -5.68 o -5.30 p— -4.45 o
K-562 -5.69 — -4.88 o -4.31
MOLT-4 -5.67 o -5.15 o -4.25
RPMI-8226 -6.83 —— -5.70 — -5.03 —
SR -6.10 — -5.43 — -4.62 —
Non-Small Cell Lung Cancer | oovveiviniiiiiiiniiniiniinnnen b bcnncinninnccnncinniiinnnn e
A549/ATCC -5.21 - -4.52 - > -4.00 -
EKVX -5.47 . -4.71 -4.10 -
HOP-62 -4.99 — -4.66 . -4.33
HOP-92 -6.26 — -5.24 — -4.57 —
NCI-H226 -5.42 -4.72 -4.30
NCI-H23 -5.31 -4.71 -4.29
NCI-H322M -5.02 — -4.63 - -4.26
NCI-H460 -5.37 -4.76 -4.36 g
NCI-H522 -5.50 o -4.76 -4.34
(076 (o] s O 12 1o =) d S S L I
COLO 205 -5.01 — -4.67 " -4.33
HCC-2998 -5.19 - -4.71 -4.34
HCT-116 -5.52 - -4.87 z -4.43 o
HCT-15 -5.36 -4.73 -4.29
HT29 -5.47 . -4.81 -4.36 d
KM12 -5.40 -4.80 -4.39 o
SW-620 -5.35 -4.80 -4.36 d
CNS Cancer e e r i e b i i e b e e e b e
SF-268 -5.16 - -4.63 L -4.20 L
SF-295 -5.35 -4.76 -4.34
SF-539 -5.17 - -4.70 -4.35
SNB-19 -4.97 — -4.65 o -4.32
SNB-75 -5.31 ’ -4.69 L -4.24
U251 -5.51 o -4.85 d -4.42 o
Melanoma @ it b b e e e
LOX IMVI -5.37 -4.70 -4.26
MALME-3M -5.56 -4.82 -4.36
M14 -5.19 -4.70 -4.34
MDA-MB-435 -5.58 -4.94 -4.18
SK-MEL-2 -5.43 -4.72 -4.26
SK-MEL-28 -4.98 -4.65 -4.33
SK-MEL-5 -5.60 -4.83 -4.41 ©
UACC-257 -5.17 -4.67 -4.29 %
UACC-62 -5.48 -4.74 -4.29
Ovarian Cancer = e et i i e b e i e b e e e e b e e
IGROV1 -4.95 — -4.46 — > -4.00 -
OVCAR-3 -5.49 d -4.89 o -4.44 o
OVCAR-4 -5.39 -4.62 - -4.06 -
OVCAR-5 -4.63 — -4.38 — -4.14 L
OVCAR-8 -4.93 — -4.51 - -4.10 -
NCI/ADR-RES -5.44 -4.75 -4.25
SK-OV-3 -4.91 — -4.41 — > -4.00 -
Renal Cancer e i b e e e e
786-0 -5.06 -4.67 -4.32
A498 -5.63 -5.15 -4.58
ACHN -5.19 -4.72 -4.36
CAKI-1 -5.26 -4.40 > -4.00
RXF 393 -5.16 -4.62 -4.19
SN12C -5.18 -4.69 -4.34
TK-10 -5.05 -4.54 -4.05
UO-31 -5.20 -4.68 -4.31
Prostate Cancer = b i b e e e e
PC-3 -5.60 -4.78 -4.24
DU-145 -5.26 -4.58 -4.02
Breast Cancer =0 b i b e e e i
MCF7 -5.42 -4.73 -4.19
MDA-MB-231/ATCC -5.17 -4.65 -4.25
HS 578T -5.57 -4.61 > -4.00
BT-549 -5.77 -5.08 -4.47
T-47D -5.65 -4.96 > -4.00
MDA-MB-468 -5.84 -4.85 -4.18
_MID -5.38 -4.77 -4.29
Delta 1.45  — 0.93  — 0.74
I 1 T T T —1 I 1 1 1 1 1 I 1 1 1 1 1
+3 +2 +1 0 -1 -2 -3 +3 +2 +1 0 -1 -2 -3 +3 +2 +1 0 -1 -2 -3






