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1. General methods
The hydroximoyl chloride 1 [1-3] and isolable 2,4,6-trimethylbenzonitrile oxide 1a’ [4,5] were prepared according

to the literature procedures. The cyclic imines 2 were prepared according to the literature procedures [6-8].
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2. General procedure for synthesis of 1,2,4-oxadiazolo[5,4-a]isoquinoline compounds

N/OH CSzCO3
)|\ + N > N R
R e CH,Cly, tt, 12 h R
O-N
3

R1
1 2

Cs2C0; (0.22 mmol) was added to a solution of oxime chlorides 1 (0.22 mmol), cyclic imines 2 (0.2 mmol) in
CH.CI; (1 mL). The solution was stirred at rt for 12 h. After completion, product 3 was obtained by flash chromatog-
raphy on silica gel (petroleum ether/ethyl acetate = 15:1 to 10:1).

@i? 3-Phenyl-6,10b-dihydro-5H-[1,2,4]oxadiazolo[5,4-a]isoquinoline 3a, 47.5 mg, 95% yield, white
NyPh solid; *H NMR (400 MHz, CDCls) & 7.70 (d, J = 7.6 Hz, 2H), 7.50-7.43 (m, 4H), 7.32-7.24 (m, 2H),
O-N
3a 7.12 (d, J = 5.6 Hz, 1H), 6.51 (s, 1H), 3.48 (dt, J = 12.8, 4.4 Hz, 1H), 3.37-3.31 (m, 1H), 2.78 (ddd,

J=152,10.0, 4.4 Hz, 1H), 2.63 (dt, J = 15.6, 3.6 Hz, 1H) ppm. *C NMR (100 MHz, CDCls) & 159.6, 135.8, 131.7,
130.9, 128.9, 128.4, 128.3, 128.2, 127.2, 125.7, 92.0, 43.4, 28.2 ppm. ESI-HRMS: CisH1sN,O+H"* 251.1179, found
251.1176.

3-(p-Tolyl)-6,10b-dihydro-5H-[1,2,4]oxadiazolo[5,4-a]isoquinoline 3b, 48.0 mg, 91% yield,

@;/O/ white solid; 'H NMR (400 MHz, CDCls) & 7.59 (d, J = 8.0 Hz, 2H), 7.45 (d, J = 5.6 Hz, 1H),
O_':b 7.34-7.31 (m, 2H), 7.27 (d, J = 8.4 Hz, 2H), 7.13 (d, J = 5.6 Hz, 1H), 6.51 (s, 1H), 3.49 (dt, J
=12.8, 4.4 Hz, 1H), 3.37-3.30 (m, 1H), 2.78 (ddd, J = 15.2, 10.4, 4.4 Hz, 1H), 2.63 (d, J = 15.6 Hz, 1H), 2.41 (s, 3H)
ppm. *C NMR (100 MHz, CDCls) & 159.6, 141.2, 135.9, 131.8, 129.6, 128.9, 128.4, 128.3, 128.2, 127.2, 122.7, 91.8,

43.4, 28.3, 21.5 ppm. ESI-HRMS: C17H16N2O+H" 265.1335, found 265.1332.

Qi? 3-(4-Methoxyphenyl)-6,10b-dihydro-5H-[1,2,4]oxadiazolo[5,4-a]isoquinoline 3c, 50.4
OMe
Nr@ mg, 90% vield, white solid; *H NMR (400 MHz, CDCls) § 7.65 (d, J = 8.4 Hz, 2H), 7.46—
O-N
3¢ 7.44 (m, 1H), 7.34-7.26 (m, 2H), 7.14-7.12 (m, 1H), 6.97 (d, J = 8.4 Hz, 2H), 6.46 (s, 1H),
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3.85 (s, 3H), 3.46 (dt, J = 12.8, 4.4 Hz, 1H), 3.36-3.29 (m, 1H), 2.83-2.75 (m, 1H), 2.65 (dt, J = 15.6, 3.6 Hz, 1H)
ppm. ¥C NMR (100 MHz, CDCl3) § 161.7, 159.5, 136.0, 131.7, 129.9, 128.9, 128.34, 128.32, 127.1, 117.9, 114.4,
91.7,55.4, 43.6, 28.4 ppm. ESI-HRMS: C17H16N20.+H* 281.1285, found 281.1281.

3-(4-Fluorophenyl)-6,10b-dihydro-5H-[1,2,4]oxadiazolo[5,4-a]isoquinoline 3d, 50.9 mg,
F
N)/@ 95% yield, white solid; *H NMR (400 MHz, CDCls) § 7.73-7.69 (m, 2H), 7.45 (d, J = 4.4 Hz,
O-N
3d 1H), 7.34-7.32 (m, 2H), 7.18-7.14 (m, 3H), 6.50 (s, 1H), 3.47-3.30 (m, 2H), 2.82 -2.64 (m,

2H) ppm. *C NMR (100 MHz, CDCls) 3 164.2 (d, J = 250.0 Hz), 158.9, 135.8, 131.4, 130.36 (d, J = 8.6 Hz), 129.0,
128.4,128.3,127.2, 121.8 (d, J = 3.3 Hz), 116.2 (d, J = 21.8 Hz), 92.0, 43.5, 28.3 ppm. ESI-HRMS: C16H13FN.O+H"
269.1085, found 269.1083.

Qi? 3-(4-Chlorophenyl)-6,10b-dihydro-5H-[1,2,4]oxadiazolo[5,4-a]isoquinoline 3e, 53.4 mg,
cl
N)@ 94% yield, white solid; 'H NMR (400 MHz, CDCls) & 7.66 (d, J = 8.4 Hz, 2H), 7.44 (d, J =
O-N
3e 7.6 Hz, 3H), 7.35-7.30 (m, 2H), 7.15 (d, J = 4.8 Hz, 1H), 6.50 (s, 1H), 3.43 (dt, J = 12.8, 4.4

Hz, 1H), 3.37-3.30 (m, 1H), 2.79 (ddd, J = 15.2, 10.0, 4.4 Hz, 1H), 2.66 (dt, J = 15.6, 3.6 Hz, 1H) ppm. *C NMR
(100 MHz, CDCls) 6 158.9, 137.0, 135.8, 131.3, 129.5, 129.3, 129.0, 128.4, 128.3, 127.2, 124.2, 92.1, 43.5, 28.3 ppm.
ESI-HRMS: Ci6H13CIN2O+H* 285.0789, found 285.0786.

Br. 3-(2-Bromophenyl)-6,10b-dihydro-5H-[1,2,4]oxadiazolo[5,4-a]isoquinoline 3f, 60.4 mg, 92%
NQ/O yield, white solid; *H NMR (400 MHz, CDCls)  7.69 (d, J = 8.0 Hz, 1H), 7.50 (dd, J = 7.6, 1.6
O-N

3t Hz, 1H), 7.45 (d, J = 6.8 Hz, 1H), 7.42-7.45 (m, 2H), 7.33-7.28 (m, 2H), 7.10 (d, J = 6.8 Hz,
1H), 6.72 (s, 1H), 3.40-3.28 (m, 2H), 2.90-2.81 (m, 1H), 2.58 (d, J = 16.0 Hz, 1H) ppm. *C NMR (100 MHz, CDCls)
5 157.4, 134.9, 133.8, 133.0, 131.97, 131.91, 128.7, 128.6, 127.6, 127.3, 126.8, 122.9, 91.6, 41.8, 27.9 ppm. ESI-
HRMS: CisH1sBrN,O+H* 329.0284 ("°Br) and 331.0264 (*Br), found 329.0283 and 331.0261.

Br  3-(3-Bromophenyl)-6,10b-dihydro-5H-[1,2,4]oxadiazolo[5,4-a]isoquinoline  3g, 61.7 mg,
QQWO 94% yield, white solid; 'H NMR (400 MHz, CDCls) & 7.87 (s, 1H), 7.66-7.61 (m, 2H), 7.46—
0;’; 7.44 (m, 1H), 7.36-7.31 (m, 3H), 7.16-7.14 (m, 1H), 6.51 (s, 1H), 3.45 (dt, J = 12.8, 4.4 Hz,

1H), 3.38-3.31 (m, 1H), 2.80 (ddd, J = 15.2, 10.0, 4.4 Hz, 1H), 2.67 (dt, J = 16.0, 3.6 Hz, 1H)

ppm. C NMR (100 MHz, CDCls) 6 158.5, 135.7, 133.9, 131.2, 131.1, 130.5, 129.1, 128.4, 128.3, 127.7, 127.3, 126.8,

122.9, 92.2, 43.6, 28.3 ppm. ESI-HRMS: Ci6H13BrN.O+H* 329.0284 ("Br) and 331.0264 (3!Br), found 329.0282 and
331.0260.

3-(4-Bromophenyl)-6,10b-dihydro-5H-[1,2,4]oxadiazolo[5,4-a]isoquinoline 3h, 62.3mg,
B
N)@ " o5% yield, white solid; *H NMR (400 MHz, CDCls) § 7.61-7.57 (m, 4H), 7.44 (d, J = 4.4 Hz,
O-N
3h 1H), 7.32 (dd, J = 4.4, 2.8 Hz, 2H), 7.14 (d, J = 4.4 Hz, 1H), 6.49 (s, 1H), 3.45-3.39 (m, 1H),

3.36-3.30 (M, 1H), 2.82-2.74 (m, 1H), 2.66 (d, J = 16.0 Hz, 1H) ppm. *C NMR (100 MHz, CDCl3) 5 158.9, 135.7,
132.2, 131.3, 129.7, 129.1, 128.4, 128.3, 127.2, 125.3, 124.7, 92.2, 43.6, 28.3 ppm. ESI-HRMS: CisH13BrN,O+H*
329.0284 (°Br) and 331.0264 (®'Br), found 329.0281 and 331.0260.
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4-(6,10b-Dihydro-5H-[1,2,4]oxadiazolo[5,4-a]isoquinolin-3-yl)benzonitrile 3i, 52.8 mg,

@Q\B/@CN 96% yield, white solid; *H NMR (400 MHz, CDCl3) & 7.85 (d, J = 8.0 Hz, 2H), 7.77 (d, J =
O‘N/_ 8.4 Hz, 2H), 7.47-7.45 (m, 1H), 7.35 (dd, J = 5.6, 3.6 Hz, 2H), 7.18-7.15 (m, 1H), 6.53 (s,

° 1H), 3.43-3.33 (m, 2H), 2.84-2.67 (m, 2H) ppm. *C NMR (100 MHz, CDCl3) § 158.5,

135.6, 132.7, 130.8, 130.2, 129.3, 128.7, 128.4, 128.3, 127.4, 118.1, 114.4, 92.7, 43.7, 28.3 ppm. ESI-HRMS:
C17H13NsO+H™ 276.1131, found 276.1130.

3-(4-(Trifluoromethyl)phenyl)-6,10b-dihydro-5H-[1,2,4]oxadiazolo[5,4-a]isoquinoline
CF
Ny@ ® 3], 61.1 mg, 96% yield, white solid; *H NMR (400 MHz, CDCl3) & 7.85 (d, J = 8.4 Hz, 2H),
O-N
" 7.73 (d, J = 8.0 Hz, 2H), 7.47-7.45 (m, 1H), 7.36-7.31 (m, 2H), 7.16-7.14 (m, 1H), 6.54 (s,

1H), 3.46-3.33 (m, 2H), 2.79 (ddd, J = 15.2, 9.6, 4.4 Hz, 1H), 2.68 (dt, J = 16.0, 4.0 Hz, 1H) ppm. *C NMR (100
MHz, CDCls) & 158.7, 135.7, 132.7 (q, J = 32.5 Hz), 131.2, 129.4, 129.2, 128.6, 128.4, 128.3, 127.3, 125.9 (q, J = 3.7
Hz), 123.7 (q, J = 268.8 Hz), 92.5, 43.6, 28.3 ppm. ESI-HRMS: C17H1sFsN,O+H"* 319.1053, found 319.1051.

Cl 3-(3,5-Dichlorophenyl)-6,10b-dihydro-5H-[1,2,4]Joxadiazolo[5,4-a]isoquinoline 3k, 59.8

QQ\I/?/Q mg, 94% yield, white solid; *H NMR (400 MHz, CDCls) 6 7.61 (s, 2H), 7.48 (s, 1H), 7.44 (d, J

O-N Cl =4.4Hz 1H), 7.33 (dd, J = 7.2, 4.0 Hz, 2H), 7.16 (d, J = 3.6 Hz, 1H), 6.49 (s, 1H), 3.43-3.31

(m, 2H), 2.84-2.77 (m, 1H), 2.74-2.69 (m, 1H) ppm. **C NMR (100 MHz, CDCls) & 157.9,

135.73, 135.67, 130.84, 130.82, 129.2, 128.7, 128.4, 128.3, 127.3, 126.5, 92.6, 43.7, 28.3 ppm. ESI-HRMS:
C16H12CloN,O+H* 319.0399, found 319.0397.

3-(Thiophen-2-yI)-6,10b-dihydro-5H-[1,2,4]oxadiazolo[5,4-a]isoquinoline 3I, 46.1 mg, 90%

@, [ yield, white solid; *H NMR (400 MHz, CDCl3) & 7.45-7.43 (m, 1H), 7.33 (dd, J = 8.4, 4.0 Hz,

;, 2H), 7.26 (d, J = 4.4 Hz, 2H), 7.17-7.15 (m, 1H), 6.96 (d, J = 3.6 Hz, 1H), 6.42 (s, 1H), 3.60—

3.55 (m, 1H), 3.42-3.35 (m, 1H), 2.90-2.83 (m, 1H), 2.76-2.70 (m, 1H) ppm. **C NMR (100 MHz, CDCls) & 154.5,

135.8, 133.9, 130.8, 129.2, 128.7, 128.3, 127.2, 126.9, 125.6, 92.2, 44.1, 28.4 ppm. ESI-HRMS: C14H12N,OS+H*
257.0743, found 257.0738.

0 3-(Naphthalen-1-yl)-6,10b-dihydro-5H-[1,2,4]oxadiazolo[5,4-a]isoquinoline 3m, 54.6 mg,

@ O 91% vyield, white solid; *H NMR (400 MHz, CDCls) & 8.39 (d, J = 8.8 Hz, 1H), 7.98 (d, J = 8.0

O Hz, 1H), 7.91-7.89 (m, 1H), 7.73 (d, J = 6.8 Hz, 1H), 7.56-7.52(m, 4H), 7.37-7.29 (m, 2H),

3m 7.07 (d, J = 7.2 Hz, 1H), 6.79 (s, 1H), 3.32-3.28 (m, 2H), 2.78-2.70 (m, 1H), 2.49 (d, J = 16.0

Hz, 1H) ppm. 3C NMR (100 MHz, CDCls) & 158.0, 135.1, 133.6, 133.1, 131.24, 131.19, 128.7, 128.6, 128.53, 128.46,

127.8, 127.34, 127.32, 126.5, 125.2, 122.5, 91.6, 42.3, 28.0 ppm. ESI-HRMS: CxH1sN.O+H* 301.1335, found
301.1332.

O 3-(Naphthalen-2-yl)-6,10b-dihydro-5H-[1,2,4]oxadiazolo[5,4-a]isoquinoline 3n, 54.0 mg,
@/ O 90% yield, white solid; *H NMR (400 MHz, CDCls) & 8.21 (s, 1H), 7.93-7.87 (m, 3H), 7.79
O‘Nan (d, J = 8.4 Hz, 1H), 7.58-7.52 (m, 3H), 7.36-7.30 (m, 2H), 7.14 (d, J = 6.4 Hz, 1H), 6.56 (s,
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1H), 3.55 (dt, J = 12.8, 4.4 Hz, 1H), 3.44-3.38 (m, 1H), 2.85-2.78 (m, 1H), 2.66 (d, J = 15.6 Hz, 1H) ppm. 3C NMR
(100 MHz, CDCls) & 159.8, 135.9, 134.4, 132.9, 131.5, 129.0, 128.8, 128.54, 128.46, 128.4, 128.3, 127.8, 127.5,
127.2,126.8, 124.8, 123.0, 92.1, 43.7, 28.3 ppm. ESI-HRMS: CaoH1sN,O+H* 301.1335, found 301.1334.

0 8,9-Dimethoxy-3-phenyl-6,10b-dihydro-5H-[1,2,4]Joxadiazolo[5,4-a]isoquinoline 30, 58.9
\OmrPh mg, 95% yield, white solid; *H NMR (400 MHz, CDCls) § 7.67 (d, J = 6.4 Hz, 2H), 7.46 (d, J =
6.8 Hz, 3H), 6.92 (s, 1H), 6.59 (s, 1H), 6.50 (s, 1H), 3.92 (s, 3H), 3.86 (s, 3H), 3.51 (d, J = 13.2
Hz, 1H), 3.34 (t, J = 8.8 Hz, 1H), 2.73-2.66 (m, 1H), 2.53 (d, J = 15.6 Hz, 1H) ppm. *C NMR
(100 MHz, CDCls) 6 159.4, 149.3, 148.2, 130.8, 128.9, 128.2, 128.0, 125.6, 123.9, 111.0, 110.3, 91.9, 56.0, 55.9, 43.2,
27.6 ppm. ESI-HRMS: C1gH1sN2O3s+H* 311.1390, found 311.1386.

O-N
30

Br 7-Bromo-3-phenyl-6,10b-dihydro-5H-[1,2,4]oxadiazolo[5,4-a]isoquinoline 3p, 59.0 mg, 90%
@ yield, white solid; *H NMR (400 MHz, CDCls) § 7.66 (d, J = 7.2 Hz, 2H), 7.57 (d, J = 7.6 Hz, 1H),
O_J/Ph 7.52-7.45 (m, 3H), 7.42 (d, J = 7.6 Hz, 1H), 7.21 (t, J = 8.0 Hz, 1H), 6.52 (s, 1H), 3.59 (dt, J = 13.6,

3p 4.4 Hz, 1H), 3.39-3.33 (m, 1H), 2.80 (d, J = 16.8 Hz, 1H), 2.67-2.59 (m, 1H) ppm. **C NMR (100

MHz, CDCl3) 6 159.1, 135.2, 134.9, 132.8, 131.0, 129.0, 128.4, 128.2, 127.2, 125.2, 124.4,91.6, 42.5, 27.9 ppm. ESI-
HRMS: Ci16H13BrN,O+H* 329.0284 ("°Br) and 331.0264 (2'Br), found 329.0281 and 331.0260.

Br\@ 8-Bromo-3-phenyl-6,10b-dihydro-5H-[1,2,4]oxadiazolo[5,4-a]isoquinoline 3q, 59.7 mg, 91%

N?’Ph yield, white solid; *H NMR (400 MHz, CDCls) § 7.69-7.67 (m, 2H), 7.53-7.45 (m, 4H), 7.33—
O-N

y 7.30 (m, 2H), 6.48 (s, 1H), 3.49 (dt, J = 13.2, 4.4 Hz, 1H), 3.37-3.30 (m, 1H), 2.75 (ddd, J =

15.6, 10.4, 4.4 Hz, 1H), 2.60 (dt, J = 15.6, 3.6 Hz, 1H) ppm. C NMR (100 MHz, CDCls) &
159.5, 138.0, 131.3, 131.0, 130.9, 130.4, 129.8, 129.0, 128.2, 125.3, 123.0, 91.4, 43.0, 27.9 ppm. ESI-HRMS:
Ca6H1sBrN,O+H* 329.0284 (°Br) and 331.0264 (®Br), found 2329.0280 and 331.0258.

/@\/? 9-Chloro-3-phenyl-6,10b-dihydro-5H-[1,2,4]oxadiazolo[5,4-a]isoquinoline 3r, 50.0 mg, 88%

cl N)/F’h yield, white solid; *H NMR (400 MHz, CDCls) 6 7.68 (d, J = 7.6 Hz, 2H), 7.52-7.45 (m, 4H),
O-N

3 7.29-7.26 (m, 1H), 7.06 (d, J = 8.0 Hz, 1H), 6.48 (s, 1H), 3.51 (dt, J = 13.2, 4.4 Hz, 1H), 3.39—

3.32 (m, 1H), 2.72 (ddd, J = 15.2, 10.0, 4.4 Hz, 1H), 2.60 (dt, J = 15.2, 3.6 Hz, 1H) ppm. *C NMR (100 MHz, CDCls)
§ 159.4, 134.0, 133.8, 132.9, 131.0, 129.8, 129.03, 129.0, 128.3, 128.1, 125.4, 91.3, 43.1, 27.6 ppm. ESI-HRMS:
C1sH1sCIN,O+H* 285.0789, found 285.0786.

9-Chloro-3-(naphthalen-2-yl)-6,10b-dihydro-5H-[1,2,4]oxadiazolo[5,4-a]isoquinoline

C/@ 3s, 60.8 mg, 91% vyield, white solid; *"H NMR (400 MHz, CDCls) & 8.18 (s, 1H), 7.93—
o;: 7.87 (m, 3H), 7.75 (d, J = 8.4 Hz, 1H), 7.59-7.53 (m, 2H), 7.47 (s, 1H), 7.28 (d, J = 8.4

Hz, 1H), 7.06 (d, J = 8.0 Hz, 1H), 6.51 (s, 1H), 3.56 (dt, J = 12.8, 4.4 Hz, 1H), 3.44-3.37

(m, 1H), 2.74 (ddd, J = 15.2, 10.0, 4.4 Hz, 1H), 2.64-2.59 (m, 1H) ppm. *C NMR (100 MHz, CDCls) § 159.6, 134.4,
134.1, 133.6, 132.9, 132.8, 129.8, 129.1, 128.9, 128.53, 128.47, 128.1, 127.9, 127.6, 126.9, 124.7, 122.7, 91.5, 43.3,

27.6 ppm. ESI-HRMS: C2H1sCIN.O+H" 335.0946, found 335.0941.

S4



s 3-Phenyl-6,9b-dihydro-5H-[1,2,4]oxadiazolo[4,5-a]thieno[3,2-c]pyridine 3t, 47.6 mg, 93% vyield,

@ o White solid; H NMR (400 MHz, CDCls) 6 7.61 (d, J = 7.2 Hz, 2H), 7.51-7.44 (m, 3H), 7.19 (d, J =

0N 5.2 Hz, 1H), 7.07 (d, J = 5.2 Hz, 1H), 6.63 (s, 1H), 3.69 (dt, J = 13.6, 3.6 Hz, 1H), 3.47-3.40 (m,

* 1H), 2.75-2.63 (m, 2H) ppm. C NMR (100 MHz, CDCls) & 158.7, 137.1, 132.2, 130.8, 128.9,
128.2, 1255, 125.4, 124.1, 90.2, 42.6, 24.0 ppm. ESI-HRMS: C14H12N,OS+H* 257.0743, found 257.0740.

yield, white solid; 'H NMR (400 MHz, CDCls) & 7.62 (d, J = 7.2 Hz, 2H), 7.51 (d, J = 7.6 Hz, 1H),

3 7.46-7.41 (m, 3H), 7.30 (t, J = 7.2 Hz, 1H), 7.25-7.21 (m, 1H), 7.03 (d, J = 7.6 Hz, 1H), 3.49-3.40

(m, 2H), 2.73-2.56 (m, 2H), 1.89 (s, 3H) ppm. *C NMR (100 MHz, CDCls) & 158.4, 137.3, 133.6, 130.6, 128.8, 128.2,
128.1, 127.2, 126.4, 126.0, 97.2, 42.2, 27.95, 27.88 ppm. ESI-HRMS: Ci7H1sN,0+H* 265.1335, found 265.1333.

3-Mesityl-6,10b-dihydro-5H-[1,2,4]oxadiazolo[5,4-a]isoquinoline 3v, 54.3 mg, 93% vyield,

QQ\‘,)/@/ white solid; *H NMR (400 MHz, CDClg) 6 7.50-7.48 (m, 1H), 7.35-7.27 (m, 2H), 7.10 (d, J =
O_’:v 7.2 Hz, 1H), 6.93 (s, 2H), 6.65 (s, 1H), 3.30 (ddd, J = 13.6, 11.2, 4.4 Hz, 1H), 3.17 (ddd, J =

12.8, 5.6, 2.8 Hz, 1H), 2.78 (ddd, J = 16.0, 10.8, 5.6 Hz, 1H), 2.60 (dt, J = 16.0, 3.6 Hz, 1H), 2.37 (s, 3H), 2.31 (s, 3H),

2.21 (s, 3H) ppm. *C NMR (100 MHz, CDCls) § 156.3, 139.9, 138.5, 138.1, 134.4, 134.2, 128.8, 128.61, 128.59,
127.3,127.2,121.1, 90.1, 40.6, 28.0, 21.2, 20.3, 19.7 ppm. ESI-HRMS: C19H20N20+H* 293.1648, found 293.1647.

@;\ 10b-Methyl-3-phenyl-6,10b-dihydro-5H-[1,2,4]oxadiazolo[5,4-a]isoquinoline 3u, 50.7 mg, 96%
N
Me O_,\?/Ph

0 3-Mesityl-8,9-dimethoxy-6,10b-dihydro-5H-[1,2,4]oxadiazolo[5,4-a]isoquinoline 3w,

\Om@/ 66.9 mg, 95% yield, white solid; *H NMR (400 MHz, CDCls) 6 6.95 (s, 1H), 6.92 (s, 2H),

‘;VN 6.61 (s, 1H), 6.54 (s, 1H), 3.92 (s, 3H), 3.86 (s, 3H), 3.29 (ddd, J = 13.6, 11.2, 4.4 Hz,

1H), 3.18 (ddd, J = 16.0, 5.6, 2.4 Hz, 1H), 2.69 (ddd, J = 16.4, 11.6, 6.0 Hz, 1H), 2.47 (dd,

J=12.8, 3.2 Hz, 1H), 2.35 (s, 3H), 2.30 (s, 3H), 2.22 (s, 3H) ppm. 3C NMR (100 MHz, CDCls) § 156.2, 149.2, 148.3,

139.8, 138.5, 138.0, 128.9, 128.7, 126.5, 126.3, 121.0, 111.0, 109.4, 90.1, 56.0, 55.9, 40.5, 27.3, 21.2, 20.3, 19.6 ppm.
ESI-HRMS: C1H24N,O3+H* 353.1860, found 353.1858.
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3. Crystal data and structural refinement for 3;j

O-
3j
CCDC 2160406
Identification code 3j
Empirical formula Ci7H13F3N20
Formula weight 318.29
Temperature/K 296
Crystal system monoclinic
Space group P 21/c
alA 15.121(3)
b/A 8.7521(18)
c/A 11.671(2)
o/° 90
B/ 110.785(3)
v/° 920
Volume/A3 1444.0(5)
Z 4
Pcalcg/0m3 1.464
wmm™? 0.119
F(000) 656.0
Crystal size/mm3 0.26 %0.25 %0.2
Radiation

20 range for data collection/®
Index ranges
Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [I >= 20 (I)]
R indices (all data)
Largest diff. peak and hole/ 1-sigma level

MoKa (% = 0.71073)

2.737 to 24.998
~17<h<17,-8<k<10,-13<1<13
7110
1918 [Rint = 0.0240]

2535 /3 /237
0.992
R1 = 0.0377, WR; = 0.1075
Ry =0.0511, wR, = 0.1160
0.155 /~0.133/0.031

S6



4. NMR spectra

000°0—

F159—
9Ir'L

0ET'L
WL
wmm_h/
Emmgm
A2
CEB'L
e
99§/
PeE'L
£89°2
904

00T
R00'1

00T
00T

oot

00T
00T
Tzop
00T

0.0

3.0 2.5 2.0 L5 L0

35

6.0 55 5.0 4.5 4.0
f1 (ppm)

6.5

7.0

8.5 8.0 7.5

2.0

000°0-— E

LETBT—

FIFER—

Ny
T
A
15616~ zZ %
@\O %

089°STI
9T LT
11T'8ct
ERTRTI
LLE'RTT

G6R'STI
£SB0ET
SELTET
8TR'GET

SLS65T—

130 120 110 100 90 80 70 60 50 40 30 20 10

140

180 170 160

190

f1 (ppm)

S7



00£'8T—

8LV EF—

0T026—

0ET'LTT
FLTRTI
STE'RTI

3a

6EF'8TT
Nea.mwﬁ\

FI6°0€T

“C-NMR DEPT 135°

140 130 120 110 100 90 80 70 60 50 40 30 20 10
fl (ppm)

150

S8



0000—

£99'] —
()8

019'¢
6¥9'C
95LT
1LLT
ERLT

015€4
1zsed

9059 —

£TlL
mmﬁh/
LST'L

8LT L-F
L0€°L4
o1¢ L]
STEL

eres)
L
95F L

£8¢°/ 4
€092

=)

xd WA
L
FATANS

xhn_h/

L0€°L
\

STE L

THY L~
996G LS

€852~
€092

O-N

3b

T

—

o't

o't
0o'e

f1 (ppm)

=

=

+50°€
00T
201

Fa0T
o1

001

w1
H%NQ.N
Moc.m
€01
Yoz

0.0

0.5

20 15 10

25

3.0

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
f1 (ppm)

85

2.0

000°0-—

FESTT—

19787 —

EFPEr—

PoL 16—

oLl
£STLTT
STTRTI
EST'RTT
S9E8TI
9L8'8T1
£09'6T1
SOLTET
FR8'6el
061 TFI

FI96sT—

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

190

fl (ppm)

S9



000°0-—

619,
82971
88974
85974
899°C
229
€507
#9L7]
840721
0642
€082
ALY A
928/
1676+
005
reee
zeeed
gree
FA
9gt'c
Yia ks
857
2917 |
6ve ]
06v'c
csgel

—

19%'9—

969
mwm.o/
0ET'L
Nﬁ:nw

STty
cog4d
e
el
T4
i
6£9'41
099°£4

e

OMe

H\—s._
ot

Lo
R0t

Hﬁoc €

Foot

00
00T
+10°T
ot

H,.oc,m

0.0

2.5 2.0 15 L0

3.0

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
fl (ppm)

8.5

2.0

000°0—

TLE8T—

8s'eh—

o' SS—

899 T6—

FEETIT—
9Te"LIT—
IFT°LET
1TE8T1
9EE'BTI
6YR'8TT
89R'6C1
TRYTET
996'SET

SOS65T~_
969 191"

OMe

180 170 160 0 140 130 120 110 100 90 80 70 &0 50 40 30 20 10

190

fl (ppm}

S10



000°0—

TELT—

0r9'e
089'C
05LT
09L°T
¥LLT
98LT

wee

60€"€~]

teeed
65€'¢4
99¢°¢ )
FIFE
ST
Tags

=rTiv

L5¥'¢d
L9v'¢

005'9—

LET'L
9sr'L
8LIL

e
i
secz)
ove L
1572 )
£69°L1
1L

omm.m\ﬁ

[

9zL Ll

—

TS_N

Fooze

Fars

Fove
1002

Ryor
Fooz

0.0

25 20 15 10

3.0

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
f1 (ppm)

85

2.0

000°0—

0LT°87T—

Te¥er—

SRE'T6H—

EL N
E8T9TI
6L 1T
STRITT
LTTLTT
TLT8EL
S6L'8TT
N—c.n..m?\
FIeoel
00%"0€T
LOP'IET
IRLGE]

LIRS T~
L6'T9T
9LFSIT

O-N

3d

180 170 160 ] 140 130 120 110 100 90 80 70 60 50 40 30 20 10

190

f1 (ppm)

S11



STSROT-—

-90  -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)

-80

-20 -30 40 -50 -60

-10

10

0

S12



0000—

ero
[Ty
o
i

£89°T
9T
65LT
ELLT
SRLT

T0€°€
01€°¢

im,tm
reed
gscc
£9¢°¢
SOP'E 4
91¥'¢4
LTFE

9€1e
8¥ed
65F'€

705'9—
1L
€51°L
L8T'L
£0€° L
gre L
LeLd
gee s
1562
SEP'LS
pop L)
519°4
9992

e

)

W.B__
—— {0
Wmc__

M €01

Too'1

||||||U\l 001

00T

H/. -
|u wre

— 00T

0.0

25 20 15 10

3.0

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
f1 (ppm)

2.0

00070-—

99787 —

0P er—

0ETT6—

LLTFEL
SFTLTT
PETRLI
06E'8T1
9F06Ll
TLT°6TT
GES6TI
FIETTET
FeLeET
656'9¢1

GO8'8CT—

GQ\S/@/ c
/
O-N

3e

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

190

fl (ppm)

S13



coo,o./

€591,
wcm.ﬁ
P9ey
€19
8281
0r8 74
8T
99T {
088'
<68
T6TE
66T°€ |
90€°€ |

S—

L

61£°¢ E

0€€°€
6EE°E
L86°€
99¢°€
T6£°€
L0
€249
cmcL
L01°L
8572
1872
6672
€152
16
6L
£5¢°L]
89674
€262
8LE° L]
1862
L6672
91¥ L)

B I I R )

BEV L

S
T6¥ L]
cov'sd
01544
Pl
94944

i i

3

969"

Br

10T

00T

ot

00’1
H\.S.—
wT
0T
00t
€0°T

H_roc._

0.0

2.5 2.0 L5 1.0

3.0

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
f1 (ppm)

2.0

000°0—

176°LE—

€T TF—

009 16—

ET6CTI
694921
66T LTI
PO LTI
0T9°8T1
SELRTI
Fle'l€l
S96°1¢1
GEDEET
6RLEL]
688'F€1

ELELET—

Br.

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

190

f1 (ppm)

S14



000°0—

€197,
€597
€997
7897/
€697
0.7
867
6907
€804
$6272
808°C+
NQ.N/W
gegd
€TE'E
TTEE]

mmmﬁm
oFe e
sse'e )
16
08€°€

817
677¢ ]
7€

057¢ |
z9v'¢]
€LVE

115°9—
9F 1L

8s1'L
iSTL
cd&/
0£¢°L]
1ve L
09¢°£4
agy L]
ey
[
09921
9982

=

Br

3g

90T
Rpo1

<0t
Wg.—

=101

AI0T
+T0E
AT01
B0z
koot

0.0

2.5 2.0 L5 1.0

3.0

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
f1 (ppm)

8.5

2.0

0000-—

LET8T—

€65 —

8T T6—

L16TTT4
608921+
€ST'LTT
LTLLTT
L9TRTI|
90¥7'8TT-4
120671 /f
9810 Ty
650°TET
SPTTIET
F£8€€14
oscger

8TE'RET—

Br

130 120 110 100 90 80 70 60 50 40 30 20 10

140

180 170 160

190

fl (ppm)

S15



000°0-—

£67'9—
9€T'L

LFTL

mmm.h/
[ Co
0TgL
vTE L
reez]
sev el
9FF L]
052
7652
P19°Ld

L |

H\DO—
oot

p101
ot

oot

w't
i .
Hﬁoc T
=001
H,.oo,w

0.0

2.5 2.0 L5 L0

3.0

8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0
fl (ppm)

8.5

2.0

000°0—

CLTRT—

PeSEr—

991T'T6—

089°%21
£6T'sTl
PRTLTT
88Tl
:3:14 ¢
9F0'6TT
LEL6T1
STE'IED
8TT'TET
ShLeEl

6Z6'85T—

3h

180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10

190

f1 (ppm)

S16



000°0-—

6791 —
FiLe

vZLe
FeLT
LLLT
L8L°T
008'Z

STEE
VEEEF
£5€°¢
29¢°¢
6.6
8geed
00%'¢ |
0z ed
zeved

1£5°9—
S9T°L

¥9TL
Qees
9FeL
1SE°L
09¢€'L
Eladr
657 L
SSLL
9LLL
IP8L
198°L

CN

—= [wz

—————7 T00T

=001

0.0

25 20 15 Lo

3.0

5.0 4.5 4.0
fl (ppm)

55

6.0

8.5 8.0 75 7.0

2.0

000°0—

TLTRT—

BILER—

PILT6—

TLEFIT—

LITRIT—
09¢°LTT

TFERTT
STFRTT
6ILRTI
9T'6L1
6SL°0ET
Se9TEl
TE9SET

6LF8ST—

CN

~Z

3i

130 120 110 100 90 80 70 60 50 40 30 20 10

140

180 170 160

190

fl (ppm)

S17



000°0—

i
]

mmw,mg
60L NJ_
69L7Ty

T8L7T+|
¥6LT

67€°€
mmm,m\ﬁ
19¢¢

0L8'€
sge°c )
F6£E
vOvE

91H€
LTHe
96 |
9¥¥¢
09r€

CF3

00T
boot
ﬁ Fooz

— Foot

0T
et
R0t
PH0T

hooz

0.0

2.5 2.0 L5 1.0

3.0

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
f1 (ppm)

2.0

0000—

SLUBT—

965t —

1965214
£66'SC11
vee LTl
STE'8TT
95r'8TI|
819821 %
0916TT
-y
LOTTET
067 TET
918ZE1
s0z's€1

ELYBET —

CF3

130 120 110 100 90 80 70 60 50 40 30 20 10

140

180 170 160

190

fl (ppm)

S18



LF6'T9-—

-20 -30 -40 -50 -60 =70 -80 -90  -100 -110 -120 -130 -140 -150 -le0 -170 -180 -1%0 -200 -210 -2
fl (ppm)

-10

10

0

S19



0000— |L F = o=

0.0

0.5

£89°T+
169
9TLTH
9TLTA
9€£TH r
6927+
18277+
6Ly
5087+
ﬁ,m_fw 70T
o
01€'6~
m_m_mkm Fioz
Tree R
15¢7¢d
preed L
S8€E
L6EE
8TEe z
ocred

L0

€1E8T—

15

2.0

9TLEY—

3.0

Cl
Cl

4.0

£99°T6—

/)
—N
3k
4.5
fl (ppm)

5.0

0£¥'971
Foaoezesan
9z'871
619921
oA
mﬁ.aﬁx
6180¢1
REROET
691’ e Los e
95T 0z zeLseT

9TE L M::
u%

B G
cm
S
@o

68F9— —_— 00T -

6.5

091~

87€'LIf oot [0 1ssi—
9ge2d 3
9¥E°L |
16p 2] \

8.0

(A e
LLV L4 B
Lo L4

8.5

10

20

30

40

50

60

70

90 80
fl (ppm)
S20

110 100

120

170 160 150 140 130

180

190



000°0—

SIF9—
£56°

7969
5TL
FO1°L
FLI'L
6572
04224
or1¢2 4
8TE 2
6662
LT L]
LEV' L]
53 4

——

—

20T
Lzot

10T
201

00T

IH0T
J—q_

o
—

1.0 0.0

2.0

25

3.0

5.0 4.5 4.0
f1 (ppm)

5.5

6.0

8.5 8.0 7.5 7.0

9.0

0000—

9P eT—

LOTFP—

£¥TTo—

FOSSTT
8687971
0FTLT1
EFEBTIAL
FPL9'RTI
LBT'6TI
€LL0ET
£06'EET
STRSET

POPPSI—

| |J|Ml 4

30 20 10

40

130 120 110 100 20 80 70 60

140

180 170 160

190

f1 (ppm)

S21



000°0-—

FL9T—
89%'C

808T
004°C
¥l
wLT
£€94C

€8¢
06T°€
€'

91£’E
0649,

190°41
6L0"L
YT
98741
Yog'L
weL
sees
PSEL
(2
€672
205°44
7152
125°2
156724
0552+
09521
1sey
8EL'L
FITUAL
£68°L

016°¢

9962

9862

8LE'8

00t'8

B B S

T T ——

10T
s

IJ 10T

0.0

L0

15

2.5

3.0

4.0

4.5

5.0

5.5

6.0

7.0

7.5

8.0

8.5

2.0

000°0-—

610°87—

SRTTY—

064221
FOP'RTT
1£5°'8¢14
9581
mﬁ.mﬁzw
061°1€1 M
TS
8TIEET
TrYEE
6.0°S€T

600851 —

Il

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

190

f1 (ppm)

S22



000°0-—

T99'T—
LE9°C

9L9°C
68L'T
€08'C
SI8T

9LEE
£86°¢ ]
607°¢
PEVE
1rve )
F75el
cese
spse
ssged
295'¢ |
sesel

==

F959—
LyTL

vreL
TEEL
€FEL
LA TNA
¥99°L
FO8L
el
116°L
T1T8

—_— e e

el
R0
=1

101

00T

00T
€07
Fso¢
€01

br.ma_m

L

00T

-15

-1.0

0.5 0.0

1.0

3.0

"
”

4.0

4.5

5.5

6.0

8.0 7.5 7.0

8.5

9.0

fl (ppm)

000°0—

S0E'8T—

TILEr—

FEIT6—
BERPLI

£08'921
m@—.mN._._
19F°LE1 ._
682211
LeEsT
06£'821
£9F'9TT
€PC8TT
LBLRTT)
sz68T1
SE6TET

ISEPET

RIESET

9FReST—

130 120 110 100 90 80 70 60 50 40 30 20 10

140

180 170 160

190

f1 (ppm)

S23



000°0-—

L08°T
9¥s'T
99T
689°C
L1LT
mmh.NN
€1€°¢
Nem.mV
wmm.m.\
For'e
LTS'E
658°E

668'E
916’

Nom,m./
685°9—
126'9
9972
LPPL
¥or's
199°%
LL9°L

e

P

00T
M Foot

oot
001
00°€

ﬁ mcc.m

0
O-N
30

—— 001

_ .jéc._
10T

FI10e

k 10

0.0

2.5 2.0 L5 1.0

3.0

8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0
fl (ppm)

8.5

2.0

000 0-—

T95°LT—

691 EF—

ow.m,mmv.
€00'95

TLR'T6—

BTE0TT
$96011+"

158°€2l
N_w.mﬁ/
MNc.mﬁ./
mmm.mmﬂw
mmw.mﬁx
TTH0ET

T61'8FI-
S6T6FT"

£FFoST—

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

190

fl (ppm)

S24



019LE—

91T Er—

946°55
mvc.omv.

LIG'TE—

TN~
LOOTTTTS

T8THET

BN
6691
sogost/

»/Ph

O-N

30

“C-NMR DEPT 135°

140 130 120 110 100 90 80 60 50 40 30 20 10
fl (ppm)

150

S25



0000—

189'T—
££9'C

9¥9'T
1997
£L9'C

PLLT
hy

9187 —

STE'E
i.mmw.
%m,?_ﬂ
9g¢c
roeed
095¢ )
0454
186°¢
v6S€

r09°¢
s19¢ ]

HT.B._
M #01
Feot
Feo1

b/Ph

O-N
3p

=z

Br

— 001

00

00’1
u/cc.m

e M__m

0.0

25 20 15 10

3.0

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
f1 (ppm)

2.0

0000—

£r6LT—

6LV T —

879 16—

SEFFTI
SISt
S0T'LTT
FRI'STI
FFF'8TT
who.mwﬁw
1L6°0€1
FoLTET
088%€1
6ETSEL

£EI6ST—

Br

»—Ph
O-N
3p

130 120 110 100 90 80 70 60 50 40 30 20 10

140

180 170 160

190

fl (ppm)

S26



000°0-—

199'T—
TRGT

F197
$79T

££9°C

0FLT

mmnmur
WE'E
116
sreedf
9¢E'E 4
FrEEd
19¢°€ !
oseed
997°¢ |
Lived
297°¢ |
66v°¢ |
ors¢l
1zgel

T

LLF9—
09T°L

10€°%
€184
€662
8V L
S9F'L
€972
68F'L
905,
149°2
FLOL
069'L

;r/Ph

N
O-N

Br

3q

L

||mmmmmmmmnmmmmmmmmme

U

a0l
kot

T
101

001

00T
Fzov
70T

0.0

25 2.0 L5 1.0

3.0

5.0 45 4.0
fl (ppm

55

6.0

8.5 8.0 7.5 7.0

2.0

000'0—

0r6'Le—

GO0'EF—

TIF 16—

610°€CT
9EE'SE
LYT'RTI
hcmmﬁk
EER6TI
I8€°0€T
5S80ET
Z00°IET
L8TIET
LL6'LET

ISV'esT—

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

190

fl (ppm)

S27



000°0-—

MWM.N._
.wwm_:m._
mmmlm._
P19°74
€2T9'T 4
TE9T4
<S89
969'C 4
O—h,m.)
NNN.N.)

SELT
m&.u,mw
09L°T

_Nm_m/
67€°€—
vee'e
79¢°¢]
6Lc
897
8.7
6874
005°¢
T1sed
zesed
sssel

=i

08%'9—

€50L
mm:.m%
65T°L
mmm,nw.
amN.h.\u

15t dF
€9%° 2
18724
50524
zTs i
999°2
sgysd

.

N
CI/QQ Ph
e

3r

=

=

B

—

10T
oot

00T
201

=001

=101
=001
=10%
=0T

0.0

2.5 2.0 15 L0

3.0

5.0 4.5 4.0
fl (ppm)

5.5

6.0

7.0

7.5

8.5 8.0

2.0

000°0-—

LBOEY—

LEETO—

zEESTI
S608T1
0£T8T1
0L6'8T1
PEO6TT
TEL6TTT
%m_%_\
198°7€ 1
084€ET
LHOPET

GLE6ST—

180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10

190

f1 (ppm)

S28



cco,c/.
06574
6G65T
0T9T4
67974
JE9°7
H69TH
01L'T
FPTLTA
YELTH
6FLT
m.w.h:m.g
0LEES
GLEE
mcv,mg
1TF°¢
8TH'E
hmw,m,./r
1e5¢
wee
£55°¢
£95°¢
¥LSE
98c'e
2059,
150°L
TL0°LH
6¥T L4
102
6T L
0L¥'L4
LTSL ry

—

PS4
055°2
L8552
%mb
:
TLs'Ly
8RS L
EFLLA_
voL Ly
082
0682
016'Z
1662
s

T T T

Cl

1

7001
Rzot

ot
keo1

Foot

H._.cc.—
SO0
101
R0
Ao

H.T.”.“.,_m

ESTR

0.0

25 20 15 1.0

3.0

5.0 45 4.0
f1 (ppm)

55

6.0

8.5 8.0 7.5 7.0

9.0

00070-—

109 40—

ovEEr—

TiF 16—
6ILFLI

188921
255221
998211
T
SoF'8TI
TES'STT
998'82 1
090621
oL 6T/
FIGTEL
SLS'EET
EETFET
IBEPET

FI9651 —

180 170 160 0 140 130 120 110 100 90 80 70 60 50 40 30 20 10

190

fl (ppm)

S29



000'0—

L99° T —
£€9°T

1¥9'C
£L9°T
£89°C
69T
604°T

105°€
m:‘_mw/
9Tp €
ceredf
¥ )
6sped
Nc,_.L
899°¢ 4
8ro°¢ ]
£89°¢
z02¢ 4
zieed
Teeel

=mi-

979'9—
990~

ﬁc‘hw.

¥A s

761
mmw.hg_
gck L
sob 2
mhv.h._
S6¥ L
z15sd
90924
$79'£

S

1ot

FI0T
10T

=001

00T
00T
$-00€
10T

0.0

25 20 15 L0

3.0

8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0
f1 (ppm)

8.5

9.0

000°0—

PROPT—

6F9Th—

19T°06—

0s0#21
TOE'STl
S9F'STI
8T'8TT—
LTO'HTT .\

68L°0€T
Nwm,mmﬂ\

SITLET

LLOBET —

130 120 110 100 20 80 70 60 50 40 30 20 10

140

180 170 160

190

fl (ppm)

S30



0000—

S88'T—
665'T

609C
0797

9974
697/

wr'e
£1F'E
9€r'E
SPP'E
LSF'E
69F'E
68F'€

VZ0'£
£h0°LA
60724
87T L
€67 L3
9T L
LT L
96T L
FIEL-
60¥" L]
st
e
:X_.h._
86¥" L
L1572
L0921
579z

S A ri——

Lioe
)

! 00T

»/Ph
3u

Me

00’1
M L0
3201

6T

wf::
00T

25 20 15 1.0 0.5 0.0

3.0

8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0
fl (ppm)

8.5

9.0

000°0-—

98 LT vv
6F6'LT

T Cr—

LT L6—

846'ST1
£6£'9T1
9£T' LTI
90'8T1
I8T°8TT
664°9T1
86S°0€T
TI9EET
9zeLel

TIPS —

O-N

N
Me b/Ph

3u

.

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

190

fl (ppm)

S31



017z,
ez
T
2967
as57
SRETH
209
9197
ST9TH
hT
8547
THH.NJ W
Y
PHT'E W
e
65T°€
997°¢
8L
o981

€61°¢
00z
F9TE
crTed
67°€ ]
66T°¢
£0ee ]
60€°€
97e°€ ]
Leeed
6v9°9;
52691
0602
801 4 |
09724

wr
SLT LA
06724
672
80¢°2
e1e s
gze'2 ]
opE L]
8L
66721
£052d

-

|||ﬂ\ H\.Dc.m

00'e

00'€
Wﬂ,q_
90T
HOT
heept

0071
H\Nc,w
0L
Lot
=201

0.0

8.0 75 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 20 L5 1.0
fl (ppm)

8.5

9.0

£99°61+
mmw.omw.
FET 1T

86zt

695 0% —

£60°06—

0sorITI
FET LTI
£9T°LT1
[658TT
SIYRTI
C08'8TI
6TTFET
GIFFET M.
060°8€T
TOF'8ET
GRR6EIT
0EE95T —

O-N

3v

130 120 110 100 90 80 70 60 50 40 30 20 10

140

180 170 160

190

fl (ppm)

S32



000°0—

FEEN S
91zT

£0E'T
tee'T
m.m“m/.
88 w./.

PRI'E
061°€
cor¢/

S98'€
916'¢"

6€59~_
6099
916'9—

8¥6 .u.T\\

S9T° L~

L8

£0°€

€0°€
As,m
Hrq_
Hr.c._
101
kot

ot
Ao

w1
4
001

e
AS,_

0.0

25 20 15 1.0

3.0

5.0 45 4.0
f1 (ppm)

55

6.0

8.5 8.0 7.5 7.0

9.0

96l
N
vhmdmﬁ
LoT'1T
vmmﬁm.\

LIS 0F—

mmm,mmv
£86°SS

790'06—

1EP601~_

FOO'TIT~"
F00TET

mmm.mﬁ/
mvmdwﬁ#
6TLBTT-

TE0'8ET S
mmv.mﬂw
FER'BET

9€E8FT 7
SLT6HT \
[T

130 120 110 100 20 80 70 &0 50 40 30 20 10

140

180 170 160

190

fl (ppm)

S33



07961
187074
ger17d
yee LTS

L1§0F—

1£6'SS

£€86'SS

790'06—

1£¥'601

L

Lk a ki

el

€O0TTT

wmh,mﬂv.
8C8'8TT

“C-NMR DEPT 135°

130 120 110 100 90 80 60 50 40 30 20 10
fl (ppm)

140

S34



