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General Materials and Methods:

Unless otherwise stated, all commercial reagents were used as received. All
solvents were dried and distilled according to standard procedures. Flash column
chromatography was performed using silica gel (60-A pore size, 32—-63um, standard
grade). Analytical thin-layer chromatography was performed using glass plates
pre-coated with 0.25 mm 230-400 mesh silica gel impregnated with a fluorescent
indicator (254 nm). Thin layer chromatography plates were visualized by exposure to
ultraviolet light. Organic solutions were concentrated on rotary evaporators at ~20
Torr at 25-35°C. Nuclear magnetic resonance (NMR) spectra are recorded in parts
per million from internal tetramethylsilane on the & scale. 'H and “C NMR spectra
were recorded in CDCI; on a Bruker DRX-400 spectrometer operating at 400 MHz
and 100 MHz, respectively. All chemical shift values are quoted in ppm and coupling
constants quoted in Hz. High resolution mass spectrometry (HRMS) spectra were

obtained on a micrOTOF II Instrument.

General procedure for the silver(l) triflate-catalyzed reaction of

1-(cyclopropylidenemethyl)-2-alkynyl)arene with 2-alkynylbenzaldoxime.

. .OH AgOTf
R1_|/ N N rel T X/ (10 mol %)
| / + | _ —
1 R 2 Re

A solution of 2-alkynylbenzaldoxime 1 (0.2 mmol) and AgOTf (0.02 mmol, 5.1
mg) in DMSO (2.0 mL) was stirred at 75 °C under N, atmosphere for half an hour.
Subsequently, 1-(cyclopropylidenemethyl)-2-alkynyl)arene 2 (0.2 mmol) was added
to the reaction mixture. After completion of the reaction as indicated by TLC, the
reaction solution was poured into water (20.0 mL), and the mixture was extracted with
EtOAc (3 x 5.0 mL). The combined organic layer was dried with anhydrous Na;SO4
and concentrated in vacuo. The residue was purified by column chromatography on

silica gel to provide the product 3.



(£)-1-(1-(3-Benzylidene-1,3-dihydroisobenzofuran-1-yl)cyclopropyl)-3-phenylisoquin
oline (3a)

White solid; "H NMR (400 MHz, CDCl3) & 1.30-1.34 (m, 2H), 1.51-1.55 (m, 2H),
5.72 (s, 1H), 5.94 (s, 1H), 7.12-7.22 (m, 4H), 7.29-7.38 (m, 5H), 7.43-7.47 (m, 2H),
7.50-7.54 (m, 1H), 7.70 (d, J = 7.5 Hz, 2H), 7.75 (d, J = 8.2 Hz, 1H), 7.89 (s, 1H),
8.05 (d, J= 7.3 Hz, 2H), 8.75 (d, J= 8.4 Hz, 1H); *C NMR (100 MHz, CDCl3) 6 9.7,
11.1, 29.7, 89.8, 96.0, 115.8, 119.5, 123.6, 125.2, 126.6, 126.9, 127.3, 127.4, 127.9,
128.0, 128.3, 128.6, 129.8, 135.0, 136.4, 137.4, 139.7, 140.4, 149.4, 155.0, 159.0;
HRMS (ESI) calcd for C33HxNO: 452.2009 (M + H"), found: 452.2027.

(£)-1-(1-(3-Benzylidene-1,3-dihydroisobenzofuran-1-yl)cyclopropyl)-7-chloro-3-phen
ylisoquinoline (3b)

White solid; "H NMR (400 MHz, CDCl3) & 1.32-1.35 (m, 2H), 1.44-1.52 (m, 2H),
5.72 (s, 1H), 5.81 (s, 1H), 7.12-7.15 (m, 1H), 7.22-7.28 (m, 2H), 7.31-7.40 (m, 5H),
7.43-7.48 (m, 3H), 7.66-7.71 (m, 3H), 7.85 (s, 1H), 7.97-8.00 (m, 3H), 8.74 (d, J =
1.6 Hz, 1H); *C NMR (100 MHz, CDCl3) & 10.5, 10.8, 29.6, 90.5, 96.2, 115.3, 119.5,
123.6, 125.2, 125.8, 126.8, 127.9, 128.0, 128.3, 128.4, 128.5, 128.6, 129.0, 130.9,
132.3, 135.0, 135.6, 136.0, 139.2, 140.1, 149.7, 154.7, 158.0; HRMS (ESI) calcd for
C33H25CINO: 486.1619 (M + H"), found: 486.1628.



(£)-1-(1-(3-Benzylidene-1,3-dihydroisobenzofuran-1-yl)cyclopropyl)-7-methyl-3-phe

nylisoquinoline (3c)

White solid; "H NMR (400 MHz, CDCl3) & 1.28-1.37 (m, 3H), 1.50—1.52 (m, 1H),
2.36 (s, 3H), 5.74 (s, 1H), 5.93 (s, 1H), 7.13 (t, J = 7.4 Hz, 1H), 7.21-7.25 (m, 3H),
7.29-7.33 (m, 2H), 7.36-7.39 (m, 3H), 7.43-7.47 (m, 2H), 7.68-7.71 (m, 3H), 7.87 (s,
1H), 8.04-8.06 (m, 2H), 8.48 (s, 1H); °C NMR (100 MHz, CDCl3) § 9.7, 11.3, 22.0,
29.7,90.1, 95.8, 115.6, 119.5, 123.6, 125.0, 125.5, 126.8, 127.2, 127.5, 127.8, 128.0,
128.1, 128.2, 128.3, 128.5, 132.1, 135.0, 135.6, 136.4, 136.7, 139.8, 140.5, 148.6,
155.1, 158.1; HRMS (ESI) calcd for C34H,sNO: 466.2165 (M + H"), found: 466.2174.

(£)-1-(1-(3-Benzylidene-1,3-dihydroisobenzofuran-1-yl)cyclopropyl)-6-methoxy-3-ph
enylisoquinoline (3d)

White solid; "H NMR (400 MHz, CDCl3) & 1.29-1.33 (m, 3H), 1.49-1.52 (m, 1H),
3.87 (s, 3H), 5.73 (s, 1H), 5.91 (s, 1H), 6.99 (dd, J; = 9.2 Hz, J, = 2.5 Hz, 1H), 7.04 (d,
J=2.5Hz, 1H), 7.13-7.18 (m, 2H), 7.19-7.24 (m, 2H), 7.29-7.39 (m, 4H), 7.43-7.46
(m, 2H), 7.69-7.71 (m, 2H), 7.81 (s, 1H), 8.03—8.05 (m, 2H), 8.65 (d, /= 9.2 Hz, 1H);
C NMR (100 MHz, CDCl3) § 9.7, 11.1, 29.7, 55.3, 89.8, 95.9, 105.0, 115.2, 119.2,
1195, 123.1, 123.6, 125.2, 126.9, 127.9, 128.0, 128.20, 128.24, 128.5, 128.8, 134.9,
136.4, 139.4, 139.8, 140.4, 150.0, 155.0, 158.4, 160.4; HRMS (ESI) caled for
C34H2sNO,: 482.2115 (M + H"), found: 482.2107.



(Z£)-1-(1-(3-Benzylidene-1,3-dihydroisobenzofuran-1-yl)cyclopropyl)-7-fluoro-3-phen
ylisoquinoline (3e)

White solid; "H NMR (400 MHz, CDCl3) & 1.26-1.34 (m, 2H), 1.40-1.51 (m, 2H),
5.70 (s, 1H), 5.81 (s, 1H), 7.13 (t, J = 7.4 Hz, 1H), 7.21-7.26 (m, 2H), 7.28-7.38 (m,
6H), 7.42-7.45 (m, 2H), 7.67 (d, J = 7.4 Hz, 2H), 7.43 (dd, J; = 5.5 Hz, J, = 9.0 Hz,
1H), 7.86 (s, 1H), 7.97-7.99 (m, 2H), 8.38 (dd, J; = 2.3 Hz, J, = 10.2 Hz, 1H); °C
NMR (100 MHz, CDCl) & 10.4, 10.7, 27.7, 90.4, 96.1, 110.6 (d, *Jcr = 21.6 Hz),
115.4, 119.5, 120.5 (d, *Jor = 25.5 Hz), 123.5, 125.2, 126.8, 127.8, 128.0, 128.1,
128.26, 128.31, 128.6, 129.8 (d, *Jcr = 8.5 Hz), 134.4, 135.0, 136.0, 139.3, 140.2,
149.1, 154.7, 158.3, 159.1, 161.5; HRMS (ESI) calcd for C33H»sFNO: 470.1915 (M +
H"), found: 470.1898.

(Z£)-1-(1-(3-Benzylidene-1,3-dihydroisobenzofuran-1-yl)cyclopropyl)-6,7-dimethoxy-
3-phenylisoquinoline (3f)

White solid; "H NMR (400 MHz, CDCl3) & 1.26-1.33 (m, 3H), 1.48-1.51 (m, 1H),
3.85 (s, 3H), 4.00 (s, 3H), 5.81 (s, 1H), 6.03 (s, 1H), 7.08 (s, 1H), 7.10-7.14 (m, 2H),
7.17-7.21 (m, 1H), 7.24-7.28 (m, 3H), 7.35-7.39 (m, 1H), 7.42-7.48 (m, 3H), 7.65 (d,
J = 7.4 Hz, 2H), 7.83 (d, J = 0.9 Hz, 2H), 8.05-8.07 (m, 2H); *C NMR (100 MHz,
CDCls) 6 9.7, 11.4, 29.7, 55.8, 56.0, 89.3, 95.9, 104.9, 105.4, 114.9, 119.5, 123 .4,
123.7, 125.3, 126.7, 127.8, 128.0, 128.1, 128.2, 128.6, 134.2, 135.1, 136.2, 140.5,
148.7, 149.6, 152.6, 155.2, 156.8; HRMS (ESI) calcd for C3sH30NOs: 512.2220 (M +



H"), found: 512.2207.

(£)-1-(1-(3-Benzylidene-1,3-dihydroisobenzofuran-1-yl)cyclopropyl)-3-(4-chlorophen
yl)isoquinoline (3g)

White solid; "H NMR (400 MHz, CDCl3) & 1.25-1.38 (m, 3H), 1.50—1.52 (m, 1H),
5.70 (s, 1H), 5.90 (s, 1H), 7.13-7.16 (m, 1H), 7.19-7.23 (m, 3H), 7.29-7.37 (m, 4H),
7.39-7.41 (m, 2H), 7.50-7.54 (m, 1H), 7.69 (d, J = 7.4 Hz, 2H), 7.74 (d, J = 8.2 Hz,
1H), 7.85 (s, 1H), 7.98 (d, J = 8.6 Hz, 2H), 8.76 (d, J = 8.4 Hz, 1H); °C NMR (100
MHz, CDCL) & 9.9, 10.9, 29.7, 89.9, 96.0, 115.7, 119.6, 123.5, 125.2, 126.8, 127.0,
127.4, 127.9, 128.0, 128.1, 128.2, 128.5, 128.7, 129.9, 134.3, 135.0, 136.3, 137.3,
138.0, 140.3, 148.1, 154.9, 159.1; HRMS (ESI) calcd for C33H»sCINO: 486.1619 (M
+H"), found: 486.1620.

(£)-Ethyl-4-(1-(1-(3-benzylidene-1,3-dihydroisobenzofuran-1-yl)cyclopropyl)isoquin
olin-3-yl)benzoate (3h)

White solid; '"H NMR (400 MHz, CDCls) § 1.28-1.35 (m, 3H), 1.42 (t, J = 7.1 Hz,
3H), 1.50-1.54 (m, 1H), 4.41 (q, J = 7.1 Hz, 2H), 5.68 (s, 1H), 5.87 (s, 1H), 7.14 (t, J
= 7.4 Hz, 1H), 7.19-7.23 (m, 3H), 7.29-7.32 (m, 3H), 7.35-7.39 (m, 1H), 7.49-7.53
(m, 1H), 7.69 (d, J= 7.4 Hz, 2H), 7.74 (d, J= 8.2 Hz, 1H), 7.92 (s, 1H), 8.08-8.12 (m,
4H), 8.78 (d, J = 8.4 Hz, 1H); °*C NMR (100 MHz, CDCl;) & 10.1, 11.0, 14.4, 29.7,
61.0, 90.2, 96.0, 116.7, 119.5, 123.5, 125.2, 126.6, 127.06, 127.12, 127.5, 127.7,



127.9, 128.0, 128.2, 128.3, 129.8, 130.0, 134.9, 136.3, 137.1, 140.3, 143.7, 148.0,
154.9, 159.2, 166.7; HRMS (ESI) calcd for C3sH30NOs: 524.2220 (M + H"), found:
524.2189.

(£)-1-(1-(3-Benzylidene-1,3-dihydroisobenzofuran-1-yl)cyclopropyl)-3-p-tolylisoquin
oline (3i)

White solid; "H NMR (400 MHz, CDCl3) & 1.23-1.33 (m, 3H), 1.52-1.55 (m, 1H),
2.41 (s, 3H), 5.73 (s, 1H), 5.95 (s, 1H), 7.13-7.17 (m, 2H), 7.19-7.22 (m, 2H), 7.26 (d,
J=18.0 Hz, 2H), 7.30-7.34 (m, 2H), 7.35-7.38 (m, 2H), 7.51-7.55 (m, 1H), 7.71 (d, J
=7.5Hz, 2H), 7.76 (d, J= 8.2 Hz, 1H), 7.88 (s, 1H), 7.96 (d, J= 8.1 Hz, 2H), 8.74 (d,
J = 8.4 Hz, 1H); C NMR (100 MHz, CDCl3) & 9.6, 11.1, 21.3, 29.7, 89.6, 95.9,
115.3, 119.5, 123.6, 125.1, 126.4, 126.8, 126.9, 127.1, 127.4, 127.9, 128.0, 128.19,
128.23, 129.3, 129.7, 134.9, 136.4, 136.9, 137.4, 138.2, 140.5, 149.4, 155.1, 158.9;
HRMS (ESI) calcd for C34HxsNO: 466.2165 (M + H"), found: 466.2150.

OCH,

(£)-1-(1-(3-Benzylidene-1,3-dihydroisobenzofuran-1-yl)cyclopropyl)-3-(4-methoxyph
enyl)isoquinoline (3j)

White solid; "H NMR (400 MHz, CDCl3) & 1.20-1.36 (m, 3H), 1.52-1.55 (m, 1H),
3.86 (s, 3H), 5.73 (s, 1H), 5.95 (s, 1H), 6.96-7.00 (m, 2H), 7.14-7.24 (m, 4H),
7.31-7.38 (m, 4H), 7.49-7.53 (m, 1H), 7.71-7.73 (m, 3H), 7.81 (s, 1H), 8.01-8.03 (m,
2H), 8.74 (d, J = 8.4 Hz, 1H); °C NMR (100 MHz, CDCl3) & 9.6, 11.0, 29.7, 55.3,



89.6, 95.9, 113.9, 114.6, 119.5, 123.5, 125.1, 126.2, 126.8, 126.9, 127.2, 127.87,
127.95, 128.07, 128.16, 128.21, 129.7, 132.3, 134.9, 136.3, 137.5, 140.4, 149.1, 155.0,
158.8, 159.9; HRMS (ESI) caled for CssH,sNO,: 4822115 (M + H'), found:
482.2124.

(£)-1-(1-(3-Benzylidene-1,3-dihydroisobenzofuran-1-yl)cyclopropyl)-3-cyclopropylis
oquinoline (3k)

White solid; "H NMR (400 MHz, CDCl3) & 1.02-1.09 (m, 2H), 1.14-1.17 (m, 2H),
1.19-1.30 (m, 3H), 1.47-1.50 (m, 1H), 2.00-2.07 (m, 1H), 5.71 (s, 1H), 5.86 (s, 1H),
6.98 (d, J=7.1 Hz, 1H); 7.16 (t, J = 7.4 Hz, 1H); 7.20-7.24 (m, 2H), 7.29-7.32 (m,
3H), 7.34-7.36 (m, 2H), 7.45-7.49 (m, 1H), 7.61 (d, /= 8.2 Hz, 1H); 7.70 (d, J = 7.8
Hz, 2H); 8.68 (d, J = 8.5 Hz, 1H); °C NMR (100 MHz, CDCl;) & 8.8, 8.9, 9.3, 11.0,
16.7, 29.6, 89.6, 95.8, 116.1, 119.4, 123.5, 125.1, 125.4, 126.1, 126.5, 126.7, 127.85,
127.91, 128.1, 128.2, 129.5, 134.8, 136.4, 137.0, 140.5, 154.1, 155.0, 158.4; HRMS
(ESI) calcd for C30H26NO: 416.2009 (M + H"), found: 416.2024.

(£)-1-(1-(3-Benzylidene-1,3-dihydroisobenzofuran-1-yl)cyclopropyl)-3-butylisoquino
line (31)

White solid; "H NMR (400 MHz, CDCl3) & 1.20-1.24 (m, 3H), 1.27-1.30 (m, 2H),
1.35-1.38 (m, 2H), 1.41-1.42 (m, 1H), 1.48-1.51 (m, 1H), 1.53-1.54 (m, 1H),
1.55-1.58 (m, 3H), 5.70 (s, 1H), 5.87 (s, 1H), 7.00 (d, J = 7.7 Hz, 1H), 7.14-7.20 (m,
3H), 7.31-7.33 (m, 2H), 7.34-7.37 (m, 2H), 7.40 (s, 1H), 7.46—7.50 (m, 1H), 7.68 (d,



J =82 Hz, 1H), 7.72 (d, J = 7.8 Hz, 2H), 8.73 (d, J = 8.4 Hz, 1H); >C NMR (100
MHz, CDCl3) § 9.2, 11.2, 14.1,22.7,29.7, 31.9, 37.1, 89.7, 95.8, 113.4, 119.3, 123.8,
125.1, 125.9, 126.2, 126.6, 127.0, 127.9, 128.0, 128.2, 129.2, 130.5, 134.7, 136.5,
137.1, 140.7, 155.1, 157.5, 161.2; HRMS (ESI) calcd for C3;H30NO: 432.2322 (M +
H"), found: 432.2325.

(2)-1-(1-(3-Benzylidene-1,3-dihydroisobenzofuran-1-yl)cyclopropyl)-3-tert-butylisoq
uinoline (3m)

White solid; '"H NMR (400 MHz, CDCls;) & 1.28-1.30 (m, 2H), 1.33 (s, 9H),
1.53-1.59 (m, 2H), 5.71 (s, 1H), 5.87 (s, 1H), 7.00 (d, J = 7.6 Hz, 1H), 7.13-7.22 (m,
3H), 7.31-7.34 (m, 2H), 7.35-7.37 (m, 2H), 7.40 (s, 1H), 7.47-7.51 (m, 1H), 7.68 (d,
J =82 Hz, 1H), 7.73 (d, J = 7.4 Hz, 2H), 8.73 (d, J = 8.4 Hz, 1H); >C NMR (100
MHz, CDCL) 6 9.2, 11.2, 29.7, 30.0, 37.1, 89.7, 95.8, 113.4, 119.3, 123.8, 125.1,
125.9, 126.2, 126.6, 127.0, 127.9, 128.0, 128.2, 129.2, 134.7, 136.5, 137.1, 140.7,
155.1, 157.4, 161.2; HRMS (ESI) calcd for C3;H30NO: 432.2322 (M + H"), found:
432.2320.

(£)-1-(1-(3-Benzylidene-5,6-dimethoxy-1,3-dihydroisobenzofuran-1-yl)cyclopropyl)-
3-phenylisoquinoline (3n)

White solid; "H NMR (400 MHz, CDCl3) & 1.31-1.32 (m, 2H), 1.63-1.65 (m, 2H),
3.54 (s, 3H), 3.84 (s, 3H), 5.59 (s, 1H), 5.88 (s, 1H), 6.45 (s, 1H), 6.79 (s, 1H), 7.14 (t,
J=7.4Hz, 1H), 7.32-7.38 (m, 3H), 7.41-7.46 (m, 3H), 7.57 (t, /= 7.1 Hz, 1H), 7.72
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(d, J=7.4 Hz, 2H), 7.80 (d, J = 8.2 Hz, 1H), 7.94 (s, 1H), 8.09-8.11 (m, 2H), 8.75 (d,
J=8.4 Hz, 1H); ”C NMR (100 MHz, CDCl3) & 8.8, 11.7, 29.7, 55.6, 55.9, 88.9, 94.2,
101.4, 105.8, 115.7, 124.8, 126.8, 126.9, 127.0, 127.3, 127.4, 127.5, 128.3, 128.4,
128.6, 129.9, 133.7, 136.7, 137.4, 139.5, 149.3, 149.7, 149.9, 155.6, 157.2, 159.2;
HRMS (ESI) calcd for C3sH3NO;3: 512.2220 (M + HY), found: 512.2220.

(£)-1-(1-(3-Benzylidene-6-methyl-1,3-dihydroisobenzofuran-1-yl)cyclopropyl)-3-phe
nylisoquinoline (30)

White solid; "H NMR (400 MHz, CDCl3) & 1.29-1.36 (m, 2H), 1.53-1.58 (m, 2H),
2.31 (s, 3H), 5.65 (s, 1H), 5.84 (s, 1H), 7.02-7.06 (m, 2H), 7.14 (t, J = 7.4 Hz, 1H),
7.23 (d, J = 7.8 Hz, 1H), 7.30-7.35 (m, 2H), 7.37-7.40 (m, 2H), 7.45-7.48 (m, 2H),
7.52-7.56 (m, 1H), 7.73 (d, J = 7.8 Hz, 2H), 7.78 (d, J = 8.2 Hz, 1H), 7.90 (s, 1H),
8.05-8.07 (m, 2H), 8.79 (d, J = 8.4 Hz, 1H); °C NMR (100 MHz, CDCl;) 8 9.8, 11.1,
21.5,29.7, 89.9, 95.1, 115.7, 119.3, 124.1, 124.9, 126.6, 126.9, 127.0, 127.3, 127.7,
128.19, 128.24, 128.6, 129.3, 129.8, 132.4, 136.6, 137.3, 138.2, 139.7, 140.8, 149.3,
155.2, 159.0; HRMS (ESI) calcd for C34H,sNO: 466.2165 (M + H"), found: 466.2160.

(Z£)-1-(1-(3-Benzylidene-5-fluoro-1,3-dihydroisobenzofuran-1-yl)cyclopropyl)-3-phen
ylisoquinoline (3p)

White solid; "H NMR (400 MHz, CDCl3) & 1.28-1.37 (m, 3H), 1.51-1.54 (m, 1H),
5.66 (s, 1H), 5.86 (s, 1H), 6.88 (td, J; =8.6 Hz, J, =2.2 Hz, 1H), 6.98 (dd, J; = 8.6 Hz,
J> =22 Hz, 1H), 7.10 (dd, J; = 8.2 Hz, J, = 4.8 Hz, 1H), 7.17 (t, J = 7.4 Hz, 1H),
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7.31-7.36 (m, 3H), 7.37-7.40 (m, 1H), 7.44-7.48 (m, 2H), 7.51-7.55 (m, 1H), 7.69 (d,
J=1.3Hz, 2H), 7.77 (d, J = 8.2 Hz, 1H), 7.91 (s, 1H), 8.05-8.07 (m, 2H), 8.73 (d, J =
8.4 Hz, 1H); °C NMR (100 MHz, CDCl;) § 9.7, 11.2, 29.7, 89.6, 97.0, 106.1 (d, *Jcr
= 24.0 Hz), 115.6 (d, *Jcr = 23.6 Hz), 115.8, 125.0 (d, *Jer = 9.1 Hz), 125.6, 126.7,
126.8, 127.3, 127.4, 128.1, 128.3, 128.4, 128.6, 129.9, 135.9, 136.0, 137.1, 137.4,
139.5, 149.3, 154.1, 158.7, 161.9, 164.3; HRMS (ESI) caled for Ci3HasFNO:
470.1915 (M + H"), found: 470.1917.

(£)-1-(1-(3-(4-Methylbenzylidene)-1,3-dihydroisobenzofuran-1-yl)cyclopropyl)-3-phe
nylisoquinoline (3q)

White solid; "H NMR (400 MHz, CDCl3) & 1.27-1.35 (m, 2H), 1.54-1.59 (m, 2H),
2.38 (s, 3H), 5.73 (s, 1H), 5.97 (s, 1H), 7.12-7.15 (m, 3H), 7.17-7.24 (m, 2H), 7.36 (d,
J=17.2Hz, 1H), 7.39-7.44 (m, 2H), 7.45-7.49 (m, 2H), 7.55-7.59 (m, 1H), 7.62 (d, J
= 8.1 Hz, 2H), 7.81 (d, J = 8.2 Hz, 1H), 7.93 (s, 1H), 8.08-8.10 (m, 2H), 8.77 (d, J =
8.4 Hz, 1H); C NMR (100 MHz, CDCl3) & 9.5, 11.1, 21.3, 29.9, 89.4, 95.9, 115.8,
119.4, 123.5, 126.6, 126.9, 127.3, 127.4, 127.8, 128.2, 128.3, 128.6, 129.0, 129.8,
133.5, 134.8, 135.1, 137.4, 139.7, 140.3, 149.4, 154.4, 159.1; HRMS (ESI) calcd for
C34H2sNO: 466.2165 (M + H"), found: 466.2145.

(£)-1-(1-(3-(4-Chlorobenzylidene)-1,3-dihydroisobenzofuran- 1-yl)cyclopropyl)-3-phe

nylisoquinoline (3r)

11



White solid; 'H NMR (400 MHz, CDCl;) & 1.30-1.38 (m, 3H), 1.43—1.46 (m, 1H),
5.64 (s, 1H), 5.91 (s, 1H), 7.19-7.24 (m, 5H), 7.31-7.40 (m, 3H), 7.43—7.47 (m, 2H),
7.52-7.56 (m, 1H), 7.60 (d, J = 8.6 Hz, 2H), 7.77 (d, J = 8.2 Hz, 2H), 7.90 (s, 1H),
8.04-8.06 (m, 2H), 8.71 (d, J = 8.4 Hz, 1H); °C NMR (100 MHz, CDCL) & 10.0,
10.8,29.8, 90.3, 94.8, 115.8, 119.6, 123.6, 126.6, 126.8, 126.9, 127.2, 127.4, 128.27,
128.31, 128.6, 129.0, 129.8, 130.3, 134.7, 134.9, 137.4, 139.6, 140.4, 149.4, 155.4,
158.8; HRMS (ESI) calcd for C33H,sCINO: 486.1619 (M + H"), found: 486.1592.

(£)-1-(1-(3-(4-Methoxybenzylidene)-1,3-dihydroisobenzofuran-1-yl)cyclopropyl)-3-p

henylisoquinoline (3s)

White solid; "H NMR (400 MHz, CDCl3) & 1.25-1.37 (m, 3H), 1.48-1.51 (m, 1H),
3.83 (s, 3H), 5.69 (s, 1H), 5.95 (s, 1H), 6.84-6.87 (m, 2H), 7.13-7.23 (m, 3H), 7.34 (d,
J=6.8 Hz, 1H), 7.37-7.42 (m, 2H), 7.44-7.48 (m, 2H), 7.54-7.58 (m, 1H), 7.63-7.66
(m, 2H), 7.80 (d, J = 8.2 Hz, 1H), 7.92 (s, 1H), 8.07-8.09 (m, 2H), 8.75 (d, J = 8.1 Hz,
1H); °C NMR (100 MHz, CDCls) § 9.7, 10.9, 30.0, 55.3, 89.3, 95.5, 113.7, 115.7,
119.2, 123.5, 126.6, 126.9, 127.4, 127.6, 128.1, 128.3, 128.6, 129.1, 129.8, 135.2,
136.2, 137.4, 139.7, 140.0, 144.2, 149.4, 153.5, 157.3, 159.2; HRMS (ESI) calcd for
C34H2sNO,: 482.2115 (M + H"), found: 482.2110.

(£)-1-(1-(3-(2-Methoxybenzylidene)-1,3-dihydroisobenzofuran-1-yl)cyclopropyl)-3-p
henylisoquinoline (3t)
White solid; "H NMR (400 MHz, CDCl3) & 1.25-1.33 (m, 3H), 1.50—1.54 (m, 1H),

12



3.83 (s, 3H), 5.97 (s, 1H), 6.22 (s, 1H), 6.85 (d, J = 8.2 Hz, 1H), 6.94-6.98 (m, 1H),
7.11-7.23 (m, 4H), 7.35-7.42 (m, 2H), 7.44—7.47 (m, 3H), 7.53-7.57 (m, 1H), 7.79 (d,
J =282 Hz, 1H), 7.92 (s, 1H), 8.06-8.08 (m, 2H), 7.26 (dd, J, = 7.7 Hz, J, = 1.6 Hz,
1H), 8.75 (d, J = 8.5 Hz, 1H); °C NMR (100 MHz, CDCl3) & 9.6, 10.9, 29.9, 55.5,
89.0,89.3,110.2, 115.8, 119.8, 120.6, 123.4, 125.3, 126.1, 126.6, 126.9, 127.2, 127.4,
127.8, 128.1, 128.3, 128.6, 129.0, 129.8, 135.4, 137.4, 139.7, 140.3, 149.4, 155.1,
155.6, 159.1; HRMS (ESI) calcd for CsHysNO»: 4822115 (M + HY), found:
482.2109.

(£)-1-(1-(3-Benzylidene-1,3-dihydroisobenzofuran-1-yl)cyclopropyl)-3-phenyl-2,6-na
phthyridine (3u)

White solid; "H NMR (400 MHz, CDCl3) & 1.28-1.29 (m, 1H), 1.34-1.39 (m, 1H),
1.43-1.54 (m, 2H), 5.64 (s, 1H), 5.75 (s, 1H), 7.14-7.24 (m, 4H), 7.26-7.33 (m, 4H),
7.37-7.41 (m, 2H), 7.44-7.48 (m, 2H), 7.65 (d, J = 7.6 Hz, 2H), 7.93 (s, 1H),
7.99-8.02 (m, 2H), 8.55 (b, 1H); >C NMR (100 MHz, CDCl;) § 10.4, 10.5, 29.7, 90.9,
96.3, 114.1, 119.6, 123.4, 125.4, 126.9, 127.9, 128.1, 128.3, 128.4, 128.7, 128.8,
134.9, 135.9, 136.09, 136.14, 138.8, 139.7, 151.2, 154.5, 159.0; HRMS (ESI) calcd
for C3,H,sN,0: 453.1961 (M + H"), found: 453.1958.

13



(uddy 17

G0 0l

0°0

B OO
©
-3

o913

0.99-J

3a

£y

n

B e e b e b B e e e e e e e e b b e P
w e P s
3 3 SEE ke g 2 =
q =8 25 1 g i
= SRABISH B5%

000T-

0001

0001

0006

0007

0005

0009

0002

0008

0006

00001

00011

14




(uddy 17

081

0L1

091

051

ovl

0€1

0zl

0Tt

001

06

08

0L

09

or

0¢

02

01

3a

—159. 0078

—155. 0449

. 3590

AN

.
3
3
}&* —29. 7222
¢
— = —11.0717
S —9.7178
3
¥
T T T T T T T T T T T T T T T T T
| (=] —_ [S%) o D < [=2} = o] O _ — b -
= IS S S S S S =3 S S o = o w
o S S S S S S S S S S o =3 =
S S S S S

15




(uddy 17

0°01

§'6

0°6

§'9 0°L

09

0V

g€

0°¢

g0

0°0

——OUIW W
co

1.02~
1. 0/

2.22-T

1.92—=

3b

INNNNNNNNNNANANN
s oo~
5 33—
£2 30 —
=B O SSo

- 4694
:¥1: 3224

0002

0007

0009

0008

00001

00021

00071+

00091+

00081

00002

00022

000¥2

0009

00082

00006

00026+

000¥€

16




(wdd) 17

0L1

091

051

oVl

o€l

0z1

Ort1

001

06

08

0L

09

ov

0€

(021

2
§
£
3
=
3
- —158. 0462
- —154. 6692
3
- —149. 7444
3
] 140. 1067
£ 136. 0311
3 130. 8529
— 129. 0082
ES 128. 5935
== 128. 4818
7 128. 4006
£ 128. 3146
2 127. 9761
:_:_: 127. 8626
f S— 3-126.8430
F - 125. 8032
z %12) 2131
= } .
3
— — 115. 3250
k3
3
3
1
) S —_96.1953
5
-~ 3b
3
53
3
i
£
k-
if
i
3
3
3
E.
2
3
£
S
[
- —29.6117
3
3
;»
¥
z 10.8103
P i <
e <-10. 5488
3
T T T T T T T T T T T T T T T T T
| o —_ [~} w e o o) o2 o) — — —_ —_ —
— (=1 (=4 (=4 (=1 (=1 (=3 (=1 (=4 (=1 —_ [S] L >
(=3 o (=} [=} [=] (=] (=} [=] (=] (=1 (=3 [=1 (=] (=1
(=} o [=} [=] (=] o

17




(uddy 17

0°¢

06 g6 00 GOl

'8

08

09

G C
S}

=o

o

8. 0582
8. 05"
=8.
—T.

1T

l‘“ P b b e b e e P .\I/r/‘ *J/!!

1.00—= —
i e .
3c
3.13-3 —2.3612
1. 5240
1.5204
1. 5056
1. 4969
113~ = 1. 3741
1.95 _ /13656
1.02-= = 1. 3526
1. 3387
1. 3269
1. 3161
1. 2841
c___
| T T T T T T T T T T T T T T T T T
| o < —_ — (3] (3] w w = Dl =1 5]
ol (=] (=] o (=) o (=] = (=] o (=] <
(=] o [=] (=2 (=] [=] [=3 o [=] (=3 (=2 f=
(=] [=] (=] (=] o (=} (=} [=] (=] (=] f=

18



(uddy 17
0€ or 0s 09 0L 08 06 001 181 0z1 0€1 orl 0¢1 091 0L1 081 061

02

01

—158. 1468
—155. 0816

148. 5639

140. 4600
% 36. 3¢

A

TAORTT PR P T VY
L' e ) 'IIvr[W

A Ak T

|

©
S
=}
=
=
&

"

3c

3
>
3
E
’_
3
jf—— —29. 6994
z
%;_, —22.0255
;4
3
z
£ —11. 3002
¥ ~—9. 7438
$
2
x
3
T T T T T T T T T T T T T T T T T T T T T T
| [=] [ 0o w P (S jo2} 3 o} O —~
—_ (=4 (=1 (=3 (=} (=3 (=4 (=3 (=1 (=4 f=|
8 o (=] o o (=] [=} (=] (=] (=] g

19



(udd) 17

0°rt1

G°01

0°01

Gl 0°8

0°L

69

09

GG

0°¢

13

8. 6568
LO5-T == s 6338
8. 051
P
8.
2,074 7 781
1.09 e
L9 7. 712
2,08~ L6
2.21 4470
4. 22\‘% %i-'
2.14 Lol
2.34 Lo
1.03—= 7. 333
1.00 I
7.
7. 16
7. 16
7.
(e
7.
1.00— : —L&
103 - —5.
3. 0¢ —3.8740
.05 =
1.5150
1.5095
1.5041
1. 4881
1.09—= -~ 1. 3346
) 1.3286
26— - 1.3202
1.3138
L
1.2
1
T T T T T T T T T T T T T T T T T T T
| o =t oo ] = o D -] [0} © —_ —_ —_
—_ (=] [=] [=] (=] [=] [=] [=] [=] [=} (=} —_ Lo
(=1 (=1 (=1 (=1 (=3 (=3 (=3 (=1 (=1 (=3 (=1 (=1 (=3
(=1 o (=] (=] (=] (=] (=] (=] (=] (=] (=4 (=4 o
(=] o (=] [=}

20




(uddy 17

081

0L1

091

081

oVl

0€1

0z1

1181

001

06

08

0L

09

0y

0€

01

~-160. 3465
™-158. 4117
_~155. 0323

—149. 9684

140. 4240
L 1398112
139, 3778
~—136. 3199
\ -

—95. 8956
F
<
F S —89.8283
k7
=
‘l'
3
jPé fzz 3178
= £-77. 0000
£ \.76. 6821
3 3d
i
I
z
E —— —55.3203
3
3
E
3
=
3
5
i
3;—— —29.6873
Z
3
2
E S
3 B ——11. 0602
T —9. 6906
=
k3
=
T T T T T T T T T T T T T T T T |
[} [=} (S —_ —_ oo 0o ow Lo P - [y o fo3
[ (=] (=] [ [=] =y (=3 < (=3 = [=] < =
(=] o [=] (=] (=} o (=] (=] [=} (=] (=] f=

21



(wdd) 17

G'6 0°0T1

0°6

S 09

[
o

0°¢

¢ 0°¢

0°C

0°0

—

IgE
L

HRON NN

.04

04~
09~
09
05
20~
35
16
13-%

00—=x
02—=

3e

005

005

0001+
00ST+

000!

0052+
000€

22

0086
0007
0067
0006
nnce-




(uddy 17

081

0LT

091

0S1

ovl

0€1

0z1

1181

001

06

08

0L

09

0€ 0F

02

(021

—149. 0741

. 3687

<—128.5810
128. 3125
. A
E 128. 2699
g 128. 0121
| — 127. 8163
= 126. 7785
S RSP
i 110. 6583
T <110; 4425
§
r
3
z - —96.1228
F3
— —90.3578
F
£
]r
iE
3 773210
- £ 77.0033
\.76. 6856
3e
_ —29. 6859
. _-10.6584
104178
T T T T T T T T T T T T T
| (=] —_ oo w D < (2] -3 >0 ©
—_ (=2 [=1 (=3 (=4 (=1 (=4 (=3 (=1 (=3
8 o [=] (=] [=} (=] o [=] (=] (=]

23




(uddy 17

0°8

'L

0L

L

e
on
SNV

=]

95T

3.13=
2.949

115

2.98-J

3f

8. 0725
8. 0694
8.0512

8302
8280
6590
5\-7. 6404
7. 4824
-7 1642

L7, 4447
Y7 1367
17,4175
17,3714
| 7. 2849
7. 2660
7. 2547
7. 2466

7.1916
t7.1233
—6 B

—5. 8069

—4.0032
—3.8543

0002
000T-

0006

0007

0005

0009

0002

0008

0006

00001

00011

00021

000€TH

000¥T+

00041

00091+

000LTH

00081

00061

00002

00012

00022

000€2
00072

24




0L1

091

0S1

oVl

06 00T 0Lt 0zl 0el

(uddy 17

08

0L

09

ov

0€

02

01

_-136.
2135,
134,

_-128.
128.

i

_~105.

™~-104.

140.

1804

2399
0760
2450

5633
2475
0591
8210

. 7195
125.
3. 7032

—H:

3088
343

4111
8811

5. 8986

. 3238

3409
. 0232

5. 7054

—11.4188
—9. 6842

00T-
001
002+
006
007
006
009
002
008
006
0001

00TTH




(uddy 17

Gl 0°8

0L

0°¢

¢

0°C

ERRNENEN
—_
%

1.00—=

1 1.02—=

1 0.96—=

£y

39

e e e e
29
© %
o0 0

0007+

0002

0006+

0007

0005

0009+
0002
0008
0006
00001

26




(uddy 17
0L 08 06 00T 01T 0z1 061 ovl 081 091 0LT 08

09

oF

0€

01

et

3 —159. 1116
3
E —154.9339
r
¥ —148. 0789
3

L
— —96. 0018
3 _ —89.9432
k3

4!

.

—_—--

——10.9241

— 9. 9099

00T-+

001
0021
006
00|
006
009
002
008
0061

0007

0011

27




(uddy 17

$'6 001 ¢§°0I1

0°6

o]

0°8

G°L

0°L

g9

09

0°¢

§C

0°C

G0

0°0

1100

J2.21x

13247

— O O = DO s
——
':;A

0.99—=

1. 29~ -
331= o=

7931
7720

\

1014
9202
7499
7294
6956
6772
5146
5123
3882
3702
244

3

FNNNNNNNNNNNNNNNNNNNNN0 00

| S

4. 4358
4. 4180
4. 4002
4. 3824

7

5382
5261
5163
5087
5021
4424
4246
4067
3520
3437
3304
3147
3059
2980
2875
2823

§5s

e b

0001+
0091+
0002
0006
009€
0007
0005+
0095+
0009
00024
00924

0008
nnce-|




(wdd) 17

081

091

0¢1

ovl

061

01t

001

06

08

0L

or

0¢

0l

Uit Anib

s

FTRTI PR

way

L)

bk

. e—
i;___
E a3
¥
= —95.9985
i
.
S —90. 2207
3
E
k3
i .3518
= .0345
5. 7161
— —60.9793
- —29.7036
b 3
3
!i
3
— —14.3876
4 10. 9519
Z 10, 0874
£
3
F
*
t
+
T T T T T T T T T T T T T T T
(=] = [y — [SS] 8] w w = P <
< (=} (=4 o (=3 = (=4 =l (=3 =y [=3
(=] (=} (=} (=] (=] (= (=} (=] (=] (=}

29




¢ 0r 0°II1

0°01

0°8

)

0L

(uddy 17

0°¢

¢C

—

VR S

0

R S
ST

PN S A

FNNNNNNNNNNNNNNNNNNN

—

n

.00—= —
.03—= —

|

3i

7 3.28= —2.4074

0°2

T T T T T T T T T T |
| o = —_ —_ |5~ |8~ @ w P Pt = o f=23
=y (= = o (=3 o1 =3 D (=3 Sy [=3 5y [=3
(=3 o (=4 (=4 [=3 [=3 (=3 =3 =3 (=3 (=3 (=3 (=3
(=} o o (=} (=} (=} =] (=] (=] (=3 (=3 (=4

30




(uddy 17
0€ ov 0S¢ 09 0L 08 06 001 011 0zl 0e1 ovl 0¢1 091 0LT 081 061

02

01

§ a aftlitnd
i e |

L

P

e

125.
123.F

3 119. 50

3 115. 27

3 _ —95.9114
- S —89.6273
-
3 77. 3360
— £ 77.0177
Z . 76. 6999
3i
3
;
:
o
i
E
F
3
k3
4
z
*
3
— —29.7018
=
= —21. 2681
3
1
= ——11.0992
E——— ~—9. 5669
3
=
=
E4
I T T e T e [ S S S
(=] =y —_ — 0o [\~ % w = - o 52 (=2} o
(=] (=4 o (=1 = (=4 = (=4 = (=] o (=] ol
o o (=] (=] [=] o [=} (=] (=] [=] o [=}

31




G o1

0°01

08

G°L

0L

(uddy 17

§C 0°¢

0°C

DO M e OO DO

3.06—=

108
1.13
0,91

1 1.18-—=%

T

_-8.7540
=<-8.7330

8. 0344
8.0123

| et A

- R R R R e I I PR PR
1)

—5.7331

—3.8598

5495
5443
5299
5220
3646
3567
3456
3325
3294
3018
1996

e

005-—

0001+
005T
0007
0057
0006
0066
0007
0057
000G
0009
0059

0002




(uddy 173

081

0L1

091

0¢1

orl

0el

0z1

1181

001

06

08

0L

09

05

ov

0¢

02

01

S

S

113, 9398
{
S 3 —95.8929
¢ 89,6325
77.3183
— £ 77,0004
\-76. 6825
S —55.3008
4
— - —29. 6864
S 110182
— ~9.5707
T T T T T T T T T T T T T
(=] —_ oo w = =y D -~ o] ©
— (=4 (=1 (=3 (=4 (=3 (=1 (=3 (=4 (=3
8 (=] (=] o (=] [=] (=] (=] [=} (=}

33




(uddy 17

§'6 000 <0 O°1

06

) 0°'8 ‘8

0°L

0°l

G0

0°0

G0

——

==

0 =

HENONDEEN

00—

00—=

.00—=

3k

L L U

[ SR CTCN)
o
5 ®
S

0001+

0081+

000Z

0052+

000€+

005€+

0007
0057+

0005

0086

34




081

0L1

091

0¢1

oVl

0¢l

0zl

01t

001

06

(uddy 17

0L 08
- P

09

or

0¢

02

(021

— 140,51
137. 03
£ 136,

—134.
129.

128.
128.
127.
127. 85

126.
126.
126.
125.
125.
123,
119. 435

116. 1497

08€+
007+
06V

001-+

06L+
008




G0t1

0°01

0°6
IS

6’8

0°'8

HONNEEEN

0°L

09 g9

=

(uddy 17

3l

e A S )

ONNNNNNNNNNNNNNNNNNNN 00

7377
7166
7341
7146
6879
6675
5017
4841
4642
3959
3684
3490
3418
3294
3220
3053
2428
1976
1773
1577
1410
0073
9881

5. 8699
5. 7022

009+
0001+
0051+
0002
0052
000€

0056+
0007
0057+

0005
0009




(uddy 17

[ 0¢l orl 0s1 091 0L1 081

02

Orl

001

06

08

0L

09

0¢ 0y

02

ot

P

AN

3l

~\-161. 2210
_~157.4514
~-155.1367

—140. 7082
137. 1447
4136. 4

—134.7014

95. 7595

—89. 7396

<IN

—37.0983

—31.9233
—29. 6957

—22. 6887

3

1

;;7 ~14.1203

E _ _-11.2211

-%_?_, —-9.1933

=

ES

3

i

i
T T T T T T T T T T T T T T
1 (=] —_ 0o w = - D -1 0 O —_
— (=1 (=4 (=4 (=3 (=3 (=3 [=3 (=1 (=3 (=4
8 (=] o o (=] (=] (=] [=} (=] (=] 8

37




§'6 0°01 01

0°6

(uddy 17

n 8. 7451
1.06 —— <8 7942
7.7
7.
7.
7.
7.507
13 7.5057
10} 7.4881
18 7.4702
OTE ~~7.4011
\_7. 37.

Yl g )
I
=1
EETRTTERTNY
=
-
w
&5
=l
3

—

- _ L agig
.05— C_—— —5.7076

3m

. 00T

12
05\i

~=

[N

0006

0005
00001
00051
00002
00052
0000¢]
0005€
00007
00057
00005
00065
00009
00069

38




(uddy 173

081

0Ll

091

0¢1

ovl

08 06 001 Ort 0z1 o€l

0L

09

0F

0€

01

. 2196
. 4462
. 1428

S
— —113. 4097
b3
- 3m —95. 7653
F— —89. 7447
1
77.3342
—_— 477. 0167
\.76.6991
5
E:
3
3
. —37.1080
_~29.9815
L ™\-29. 7089
o
— —11.2327
— —9.1985
T T T T T T T T T T T T T T T T T T T T T
i o — 0o o i 31 o} - o) © — — —_ —
— o =1 S =3 =3 =3 =3 =1 S o — %) w
1= S S S S S S S S S =3 =3 o o
S S S S S

39




(uddy 17

G0

0°01

0°8

G°L

0°L

0°¢

¢

0°2

g0

0°0

G0

8. 7590
p _ _~
1.02-T ;_ =-8.7380
8.
8.
8.
2. 044" 7
1.05-= fT.
1. 15—= _/7.
2,044~ =7
1. 19—= 7.
3.26 {7
3. 36 7.4
L11 7.
= 7.
7.
.00 —6: 7
0.99-T —6. 4462
0.98— —5.8780
0.96—= - —5.5918
3n
3.02—= - —3.8433
310 —m—m—m—- —3.5410
1. 6543
1. 6464
2.31x = 1. 6302
1. 6254
- 1. 3245
5 05— _
2.05 =-1.3123
T T T T T T T T T T T T T T T T T T T T T T T T
| o —_ oo (9% D o (=2 -] [o.0] © —_ —_ — — — —_— —_ —_— —_
—_ (=] [=] [=] (=] [=3 (=] (=] (=] [=] [=} — [N w B o [=2] - o0
(=3 (=1 (=1 (=1 (=1 (=3 (=1 (=3 [=1 (=1 (=1 (=3 (=3 (=3 (=3 (=1 (=1 (=3 (=3
(=] (=] (=] o [=} (=} (=} (=] (=) (=] (=4 (=3 (=3 (=] (=1 (=4 (=3 (=4 (=3
(=] (=] [=} (=] (=] (=] (=] [=] (=] (=]

40




081

0L1

091

0S1

orl

0€l

0zl
.y
|

R

ppmene

128

001

|

(uddy 17
08 06
sttt
Lt

0L

09

ov

0€

01

. 8010

. 4044

—94.1926

—88.9178

—29. 6960

—11.7418
—8.8161

00T

064
JaYats)




(uddy 17

§'6 0°0T1

06

'L 0°8

0°L

0°¢

G'C

072

G0

0°0

13

i

8. 796
1L.04—< <g 172

8. 0724

8. 068¢
Yo 8.
2.07 7.9035
1,08 /Tf
1.10 /Tf
2. 04% }7. 69:
1.22 s
2.19 7.4
2,04 <Ll ae:
2253 7. 4
1072 7. 387
uaﬁ 37
2.10 7.

-7

-7

L 7

7

-7

L7

7.

L7.055
1.00— L5, 0418
1.03—= —5.6476

3o
N —2.3131
2.08-T =
114
12-=
c

T T T T T T T T T T T T T T T T T T
1 o < — — N ) o) w N S ) 3] =3
o (=] (=) a (=] o (=] ol (=] o (=] a (=]
(=3 (=] (=] (=1 [=] (=] (=3 (=3 (=2 o (=1 (=] (=]
o (=] (=] [=] o (=] [=} (=] (=} (=] (=] o

42




(uddy 17

081

0L1

091

0S1

ovl

0€1

0z1

0rt1

001

06

08

0L

09

or

0¢

02

(21

i

A

Dol A

Lo b oo b
i
|

e

M i b

JTrpRyTT]
L

AN o e 1 Al i b i e il

i
1
3
*
3

3o

—158. 9509

—155. 1781
—149. 3212

40. 7829
39. 7069

. 1509
7. 3259
. 5680

129. 7641
<128, 5547
128. 2423
128. 1903
127. 7480
127. 3315
—L 126, 8663

—115. 7466

—95. 0986

—89. 9432

—29. 6954

4
7
[ S —21. 4930
z
=
3
e —11. 0662
~9. 7950
k4
i
3
T T T T T T T T T T T T
i o — 0o w i = = =3 ©
- o =3 =1 S S S S =3
S S S S S S S S S

43




(uddy 17

0°01

©

g9 0L L 08 §'8 0°6

09

EEEEWOENENEEN

.05

.00—=

.03=

3p

8.7434

e

61
. 6878
. 5266
. 4778

1599
1568
. 4406
7.3961
7. 3776
7. 3724
7. 3583
7. 3547
7. 3509
7. 3465
17,3274
L7.3078
L7.2348
—L5. 4688

—5. 6582

=

g dRARRR Ry

=

]

1. 5385
il. 5239
1. 5109

_~1.3664

-1.3345

1. 3067

1. 2830

L
T T T T T T T T T T T T T T T T

| [=} _ [N [~ P s D - o} © —_ —_
— [=] [=] (=} (=} (=] [=] (=] [=3 [=] (=] —_
(=1 (=3 (=3 (=3 (=1 (=3 (=1 (=1 (=1 (=1 (=3 (=3
S (=] (=} o o (=] (=] (=] S S (=3 [=4
(=] (=] o

44




081

0L1

091

0S1

ovl

%
9
3
4
P ~-164. 3010
—— —161. 8603
: _~158.6834
L7 —154. 0757
3
— —149. 3303
§
i

(uddy 17

06

0¢l

0z1

0rt1

001

08

0L

09

0¥

0€

ot

1
- 3p —97.0378
) S —89. 6472
i
77.3507
;:— £ 77 0332
\76. 7153
s
1
L
4
— —29.7196
4
]
3
3
2
i B ——11.1994
— ~—9.7180
T T T T T T T T T T T T T T T T T T
1 o —_ [~} [~ = =1 (2] -] o0 O [—g —_
—_ (=2 (=3 (=4 (=3 (=3 (=3 (=3 (=} (=3 o —_
(=1 (=] o o (=] o (=] o [=} (=] (=] [=3
(=] (=] (=]

45




(uddy 17

§'6 0°01

0°6

] 0°L

09

0V

¢

0°¢

G'C

02

0°0 G0 0°1

G0

DO DO = DO DD = DD = = B
o
@ = o1t 3

. 7851
. 7641

. 1001
. 0967
. 0789
. 9341
. 7954
. 6350
. 6148
L5717
. 4727
. 4697
. 4535
. 4091
. 3909
. 3723
. 3542
. 2613
. 2104
. 2066
. 1914
. 1886
. 1520

5484

1.0l -
1.00—= - —5.7329
3.0l —_2.3767
1.5958
1.5794
1.5629
1.5469
1.5440
2.03- 1.5372
1.3477
1.10 oLsaT
> 1.3376
1.08 13227
13127
1. 2996
1.2788
1. 2694

L

T IR T T T T T T T T T T T T T N
| (=) o — — [S™] 0o o [ = - = o {2} (2] -1 -3 0
[+ (=] (=) = [=] a (=] o o o (=] o (=] ol (=] o (=]
[=] o (=] (=] (=] (=2 [=3 [=] (=] (=3 (=1 [=3 (=3 (=] [=3 (=] (=2
o (=] (=] [=] (=] (=] (=] (=] (=] (=] [=} (=] (=] [=} (=] (=]

46




081
s

Ry

0L1

091
bl
¥

051

oVl

(PR P
h

0€l

4l

0z

(uddy 17
06 001 0oLl
’ AL e

A ikl g

08

0L

09

0€ 0F

02
hodihd

0l
M arttdhi

e

3q

—95. 9230

—389. 3695

7.3279
7.0101
76. 6922

—21. 2664

—11.0842
—9.5111

005

G
008+




g6 001 g0l

0°6

g9 0°L 6L 08

09

(uddy 17

e 0

0°¢

1 0.93= —

G0

0°0

PR
o
)

3. 11T = _

R
T T T T T T T T T T T T T T T T T T T T T T T T T T | T T T T T T T T T T
1 o =1 —_ [ S 0o w2 w = = o o D =2} =1 - jo.e] >0
o S o w =] 3] S o 1S3 53 = I5) =1 & =) ol =] S|
=3 S =1 =3 =3 o o =3 1= =3 o o =3 =1 =) =] =]
S S S S S S S S S S S S S S S =

48



(uddy 17

06

081

0L1

091

0S1

ovl

0el

1181

001

08

0L

09

ov

0¢

01

A

3r

. 3667
. 5946
686
. 8947
. 7097
. 3099

9. 7852

29.0184

. 5805

28. 3080

—90.

AN

. 2680
1333

F
—— —29. 7837
_~10.7925
- ~-10. 0239
1
T T T T T T T
o o = = P -
=] o o S a1
o (=3 (=3 (=3 (=3
o (=} o o

49




(uddy 17

G0l

0°01

0°'8

G°L

0°L

8
<.
8.
8.
8.
7.
ik
ji
7
i
7.
~
— 7.2
2,05~ XL'
l-?hz 6:
1.17 |
z.mE |
L 192 6.‘
2.31 6.‘
2.19 :
L1l
3.28
—5.9494
2. 04—
—5.6924
1.00—= [: )
1.02—=
—3.8262
C
3.02=
} -4983
1.02-=
2.14 =
1 0.98
T \\] T
T kS 2
I & = S S
T Iy & % g
I> = o S 2
T Sy & 5 2
‘ = a S S
! Do = & g
I = S S =
T R © 3 5
N g 8
J‘I < g 8 S
8

50




ovl 0¢1 091 0LT 081

061

Al

0z

(uddy 17
08 06 001 01t

0L

09

0€ oF

02

01

59. 1631
. 3192
3. 5104

—149. 3683

i

E

3

. S

S

E»

3

3

3

3

=

4

>

- 3s —95.5222

:'_

e —89.3481

3

F.

3

E -

71,3098

L __ £ 76. 9924

£ \76. 6743

2

-3

=

F

ji

- S —55.2820

3

3

:

3

=

i

i

r

F

'E__ —29.9514

3

3

i[

k.

3

E

3

ﬁl .

S _~10.8690

— ~~9.6507

E

E 3

3

i

4
T T T T T T T T T T T T T T T T T T T T T T
1 o —_ S w P =y D -1 0 o g
— (=3 (=4 (=3 (=1 (=3 (=3 (=3 (=1 (=4 (=2
8 o o (=] o (=] o o (=] [=} 8

51




(uddy 17

G0l

0°01

0°6

'8

08

L

0L

0°¢

§C

N CR RSy
=]
o=

£

FORNNNNNNNNNNNNNNo000

| AN NN S

1.00—=
1.02—= —5. 9663
3t
|32z = —3.8290

112 = [ " 00

3,33 = - - ¥ <3292
L

—T . . :

(=4

0007+

0002

000+

0007+

0008

0009+

0002

0008

0006

00001

52




(uddy 17

081

0L1

091

051

ov1

0€l

0zl

0Tt

001

06

08

0L

09

0€ oF

02

(021

™
Py

PPN TR I AP R TP

ol

oy
P

AT~

TR PY VPR IC PRI Poy

Liid

1 ad

il

A )

L, A

3t

127. 4
126. 8820
126. 5776
126.

—130: 9384

_~89.2869
<-88. 9967

77.3183
277, 0000
¥ \_76. 6820
1?
E 4
3
3
. —55.5198
3
3
3
x
E 3
[ S —29.8876
£
F
4
E
3
1
_ ——10.9449
z - ~9. 5547
F 3
3
x
T T T T T T T T T T T T T T T T T T T T T T T T
| | o S [ — —_ (3] Lo w w D - o o (o2 [=2] - jee) o0
—_ o o (=] (o) [=] ol (=] [ (=] ol (=] = (=] ol ol (=] [
8 (=] [=] o (=] [=} [=} o o [=} [=} o o [=} o (=]

53




(uddy 17

0°¢

§'6 0o'or ¢g-or

06

0L

g9

09

GG

0°0

[RERYCFRINS
[=¥=}
. \F

1. 00—
1041

2.23
L. 18:II
1.01-=

3u

8.0159
8.0124
7.9945
7.9335

. 6643
6454
592
. 4401
L4117
. 3936
. 3860
. 3666
. 3286
. 3096
. 2910
L2734
. 2443

009+

0007

0051+

000

0052+

000€+

0007

54




(uddy 17

081

0L1

091

051

or1

0el

01T

00T

06

08

0L

09

ov

0¢

ot

3u

—158. 9570

—154. 5345

—151. 2384

139. 7209
/ 138. 7
oA 7
1
~>-135. 8551
\13'1. 8662

128. 8486
128. 7066
128. 4133
128. 2544
128. 0790
127. 8832
12 37

137

—96. 3039

—90. 8827

77.0238
“\_76. 7055

—29.6951

10.4718
<10. 4053

0v——
00T+
021
0v1+

081+
002+

091

022

00¢

55




