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General methods. All commercially reagents were used without further purification.
Column chromatography was performed with silica gel (200-400 mesh). 'H NMR was
recorded on 300 or 400 MHz spectrometers at ambient temperature. °C NMR was recorded at
75 or 100 MHz spectrometers at ambient temperature. IR spectra were recorded on a FT-IR
spectrometer. Melting points were uncorrected.

Olefins 1a, 1f, 1h, 1i, 1j, and 1p were purchased and used directly. Olefins 1b-1e, 1g, and
1k-1n were prepared from ketones using the Tebbe or Wittig reagents according to the reported
procedures.’  Olefin 1o was prepared by following the reported procedure.”

(1) (a) Ohsugi, S.; Nishide, K.; Node, M. Tetrahedron 2003, 59, 1859. (b) Pine, S. H.; Shen, G.
S.; Hoang, H. Synthesis 1991, 165. (c) Tebbe, F. N.; Parshall, G. W.; Reddy, G. S. J. Am. Chem.
Soc. 1978, 100, 3611.

(2) Beddow, J. E.; Davies, S. G.; Ling, K. B.; Roberts, P. M.; Russell, A. J.; Smith, A. D.;
Thomson, J. E. Org. Biomol. Chem. 2007, 5, 2812.

Representative diamination procedure (Table 1, entry 1). To a 1.5 mL vial equipped with a
stir bar was added CuCl (0.002 g, 0.02 mmol), triphenylphosphine (0.0052 g, 0.02 mmol), and
CDCl; (0.3 mL). After the mixture was stirred at room temperature for 10 min, 2-phenylpropene
(1a) (0.047 g, 0.4 mmol) was added. The reaction mixture was warmed to 65 °C using an oil
bath with stirring, and di-fert-butyldiaziridinone (2) (0.136 g, 0.8 mmol) was added by syringe
pump over 8 h. The reaction mixture was stirred at this temperature for an additional 1 h and
purified by flash chromatography (silica gel, hexane:ether = 10:1, v/v) to give the diamination
product 3a as a white solid (0.105 g, 91%)).

Removal of one tert-butyl group (Scheme 2). A mixture of compound 3a (0.075 g, 0.26
mmol) and methanesulfonic acid (0.075 mL) in hexane (0.75 mL) was stirred at room
temperature for 3.5 h. Water (7 mL) was then added. The mixture was extracted with
chloroform (10 mL x 3), washed with brine (10 mL), dried (Na,SQO,), filtered, concentrated, and

purified by column chromatography (silica gel, hexane:ethyl acetate = 2:1, v/v) to give
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compound 4a as a white solid (0.060 g, 99%). mp 88-90 °C; IR (film) 3226, 1693 cm™; 'H
NMR (400 MHz, CDCl3) & 7.38-7.31 (m, 4H), 7.29-7.22 (m, 1H), 4.92 (s, 1H), 3.48 (d, J = 8.8
Hz, 1H), 3.40 (d, J = 8.8 Hz, 1H), 1.61 (s, 3H), 1.32 (s, 9H); "“C NMR (100 MHz, CDCls) &
161.4, 146.1, 128.6, 127.2, 124.8, 57.7, 56.3, 52.9, 28.2, 27.7; HRMS Calcd for Ci4H,N,0
(M+H"): 233.1648. Found: 233.1651.

Removal of both of the zert-butyl groups (Scheme 2). A mixture of compound 3a (0.150 g,
0.52 mmol) and methanesulfonic acid (0.15 mL) in hexane (1.5 mL) was stirred at 65 °C for 3.5
h. Water (10 mL) was then added. The mixture was extracted with chloroform (20 mL x 3),
washed with brine (10 mL), dried (Na,SO,), filtered, concentrated, and purified by column
chromatography (silica gel, ethyl acetate then ethyl acetate/methanol = 20/1) to give compound
5a as a white solid (0.078 g, 85%). mp 197-198 °C; IR (film) 3193, 1699 cm™; 'H NMR
(400 MHz, DMSO-dg) 6 7.39-7.32 (m, 4H), 7.25-7.24 (m, 1H), 7.02 (s, 1H), 6.29 (s, 1H), 3.43 (d,
J= 8.8 Hz, 1H), 3.26 (d, J = 8.4 Hz, 1H), 1.49 (s, 3H); "C NMR (100 MHz, DMSO-dg) &
162.4, 147.1, 128.2, 126.6, 124.8, 59.6, 54.1, 28.7; Anal. Calcd for C;(H;2N,O: C, 68.16; H,
6.86; N, 15.90. Found: C,68.09; H,6.84; N, 15.78.

Preparation of diamine 6a (Scheme 2). A mixture of compounds 3a (0.116 g, 0.4 mmol) and
conc. HCI (6.0 mL) was stirred at reflux for 30 h, washed with CH,Cl, (10 mL x 3), concentrated
under reduced pressure, diluted with water (5 mL), and adjusted to basic (pH >12) with 15%
aqueous NaOH. The mixture was extracted with CH,Cl, (10 mL x 3), washed with brine (10
mL), dried (Na,SO,), filtered, and concentrated to give diamine 6a as a dark yellow oil (0.052 g,
87% yield). IR (film) 3355, 3287 cm™; 'H NMR (300 MHz, CDCls) & 7.43 (d, J = 8.1 Hz,
2H), 7.35-7.30 (m, 2H), 7.23-7.18 (m, 1H), 2.91 (d, J = 12.3 Hz, 1H), 2.72 (d, J = 12.3 Hz, 1H),
1.41 (s, 3H), 1.34 (brs, 4H); "C NMR (75 MHz, CDCl;) & 147.1, 128.3, 126.4, 125.5, 56.1,
54.7,28.8; HRMS Calcd for CoH 14N, (M"):  150.1154. Found: 150.1157.
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Preparation of a-bromomethylstyrene (7). N-Bromosuccinimide (8.90 g, 50.0 mmol) was
added to a solution of a-methylstyrene (10.4 mL, 80.0 mmol) in CCls (5 mL), and the mixture
was rapidly heated in an oil bath at 170 °C until the solids were dissolved. The reaction mixture
was allowed to cool to room temperture and filtered to remove the precipitates. The filtrate was
concentrated under reduced pressure and purified by flash chromatography (hexane) to give 7 as
a colorless oil (5.0 g, 51%). 'H NMR (300 MHz, CDCls) & 7.59-7.56 (m, 2H), 7.45-7.42 (m,
3H), 5.63 (s, 1H), 5.56 (s, 1H), 4.45 (s, 2H); "°C NMR (75 MHz, CDCl;) & 144.3, 137.6, 128.6,
128.4,126.2, 117.3, 34.3.

Reed, S. F. J. Org. Chem. 1965, 30, 3258.

Preparation of olefin 9. To a stirred suspension of NaH (60% dispersion in mineral oil) (0.40
g, 10.0 mmol) in THF (200 mL) at 0 °C was added a solution of
(R)-1-(3,5-bis(trifluoromethyl)phenyl)ethanol (2.582 g, 10.0 mmol) in THF (10.0 mL). After
stirring at room temperature for 30 min, a solution of a-bromomethylstyrene (1.97 g, 10.0 mmol)
in THF (10.0 mL) was added. The resulting mixture was heated at reflux for 18 h, cooled to
room temperature, filtered through Celite, concentrated, and purified by flash chromatography
(silical gel, hexane:ethyl acetate = 100:1, v/v) to afford compound 9 as a colorless oil (2.90 g,
77%). [0]*’p =+43.8 (¢ 1.1, CH,CL); IR (film) 1279, 1177, 1134 cm™; 'H NMR (400 MHz,
CDCl) 6 7.74 (d, J = 9.6 Hz, 3H), 7.38-7.35 (m, 2H), 7.31-7.24 (m, 3H), 5.49 (s, 1H), 5.27 (d, J
= 1.2 Hz, 1H), 4.60 (q, /= 6.4 Hz, 1H), 4.31 (d, /= 12.8 Hz, 1H), 4.20 (d, /= 12.4 Hz, 1H), 1.41
(d, J = 6.4 Hz, 3H); ""C NMR (100 MHz, CDCls) § 146.8, 144.2, 138.6, 132.4, 132.1, 131.8,
131.4, 128.6, 128.1, 126.6, 126.2, 124.9, 122.1, 121.7, 121.6, 115.0, 76.2, 71.1, 24.0.

Diamination of compound 9. To a 1.5 mL vial equipped with a stir bar was added CuCl
(0.004 g, 0.04 mmol), triphenylphosphite (0.0124 g, 0.04 mmol), and CDCl; (0.3 mL). After
the mixture was stirred at room temperature for 10 min, compound 9 (0.075 g, 0.20 mmol) was
added. The reaction mixture was warmed to 65 °C using an oil bath with stirring, and

di-tert-butyldiaziridinone (2) (0.068 g, 0.40 mmol) was added by syringe pump over 8 h. The
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reaction mixture was stirred at this temperature for an additional 2 h and purified by flash
chromatography (silica gel, hexane:ether = 10:1, v/v) to give compound 10 as a sticky colorless
oil (0.038 g, 35%) and more polar compound 11 as a sticky colorless oil (0.033 g, 30%).

10: [a]*’p=+19.8 (¢ 2.5, CH,CL); IR (film) 1682 cm™; 'H NMR (300 MHz, CDCl5) § 7.87
(s, 3H), 7.56 (d, J= 8.1 Hz, 2H), 7.42-7.32 (m, 3H), 4.77 (q, /= 6.6 Hz, 1H), 4.16 (d, /= 9.0 Hz,
1H), 3.80 (d, J=9.0 Hz, 1H), 3.73 (d, J = 8.7 Hz, 1H), 3.21 (d, /= 8.7 Hz, 1H), 1.64 (d, /= 6.6
Hz, 3H), 1.37 (s, 9H), 1.20 (s, 9H); "“C NMR (75 MHz, CDCl3) & 160.4, 146.1, 145.2, 132.8,
132.4, 132.0, 131.5, 128.8, 128.4, 127.6, 126.9, 126.3, 125.2, 122.1, 122.0, 121.6, 78.4, 72.0,
64.0, 55.8, 54.5, 53.2, 29.8, 27.4, 24.0; HRMS Calcd for CosH3sFsN,O, (M+H'):  545.2597.
Found: 545.2601.

11: [a]*p = +31.1 (c 2.85, CH,CL); IR (film) 1685 cm™; 'H NMR (300 MHz, CDCL3) &
7.90-7.89 (m, 3H), 7.45 (d, J= 6.9 Hz, 2H), 7.38-7.27 (m, 3H), 4.72 (q, J = 6.3 Hz, 1H), 4.03 (d,
J=9.0 Hz, 1H), 3.98 (d, /= 9.3 Hz, 1H), 3.71 (d, J = 8.7 Hz, 1H), 3.21 (d, /= 8.7 Hz, 1H), 1.62
(d, J = 6.6 Hz, 3H), 1.43 (s, 9H), 1.24 (s, 9H); *C NMR (75 MHz, CDCl3) & 160.5, 146.4,
145.3, 132.8, 132.4, 131.9, 131.5, 128.4, 127.6, 126.4, 125.2, 121.9, 121.88, 121.8, 121.6, 78.3,
72.3, 63.9, 55.8, 54.8, 53.1, 29.8, 27.6, 23.7; HRMS Calcd for CysH3sFsN,O, (M+H"):
545.2597. Found: 545.2601.

Preparation of compound 12. A mixture of compound 10 (0.140 g, 0.26 mmol) and
CF3;COzH (0.52 mL) in a 3 mL vial was stirred at 80 °C for 2 h, concentrated, and purified by
flash chromatography (silica gel, ethyl acetate) to give compound 12 as a white solid (0.083 g,
74%). [0]*’p = -52.9 (¢ 1.2, CH,Cl); mp 131-132 °C; IR (film) 3200, 1713 cm™; 'H
NMR (300 MHz, CDCls) 6 7.80 (s, 1H), 7.50 (s, 2H), 7.44-7.34 (m, 3H), 7.30-7.28 (m, 2H), 5.60
(s, 1H), 4.90 (s, 1H), 4.52 (q, J = 6.6 Hz, 1H), 3.78 (d, J = 8.7 Hz, 1H), 3.68 (d, J = 8.4 Hz, 1H),
3.58 (d,J=9.0 Hz, 1H), 3.51 (d, J=9.0 Hz, 1H), 1.43 (d, J= 6.6 Hz, 3H); '>C NMR (75 MHz,
CDCl) & 162.9, 146.1, 142.3, 132.6, 132.2, 131.8, 131.3, 128.9, 127.9, 126.2, 125.3, 125.1,
125.0, 121.8, 121.5,78.0, 74.8, 63.4, 50.9, 24.1; Anal. Calcd for C;0H sFsN2O2:  C, 55.56; H,
420; N, 6.48. Found: C, 55.63; H, 4.42; N, 6.33; HRMS Calcd for CyyHi9FsN,O>
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(M+H"):  433.1345. Found: 433.1347.

Preparation of compound 13. A mixture of compound 10 (0.168 g, 0.31 mmol) and
CF3;CO,H (0.6 mL) in a 3 mL vial was stirred at rt for 1 h, concentrated, and purified by flash
chromatography (silica gel, ethyl acetate:hexane = 1:2, v/v) to give compound 13 as a sticky
colorless oil (0.142 g, 94%). [a]*’b =-31.6 (¢ 3.8, CH,CL); IR (film) 1694 cm™; 'H NMR
(300 MHz, CDCl3) & 7.75 (s, 1H), 7.45 (s, 2H), 7.40-7.29 (m, 3H), 7.26-7.24 (m, 2H), 5.26 (brs,
1H), 4.46 (q, J = 6.6 Hz, 1H), 3.66 (d, J= 8.4 Hz, 1H), 3.57 (d, /= 8.4 Hz, 1H), 3.49 (d, J = 8.7
Hz, 1H), 3.35 (d, J = 9.0 Hz, 1H), 1.36 (d, J = 6.3 Hz, 3H), 1.33 (s, 9H); '>C NMR (75 MHz,
CDCl) & 161.2, 146.2, 142.6, 132.6, 132.2, 131.7, 131.3, 128.8, 127.7, 126.3, 126.2, 125.1,
121.8, 121.7, 121.5, 78.0, 74.7, 59.2, 53.4, 53.3, 27.7, 24.2; HRMS Calcd for C4H17FsN,O;
(M+H"): 489.1971. Found: 489.1979.

Preparation of compound 14. To a solution of 13 (0.090 g, 0.184 mmol) in anhydrous THF
(2 mL) at 0 °C under Ar, was added a solution of n-BuLi in pentane (2.0 M, 0.14 mL, 0.28
mmol). After the mixture was stirred at 0 °C for 15 min, a solution of benzoyl chloride (0.042
mL, 0.051 g, 0.36 mmol) in THF (1 mL) was added. Upon stirring at 0 °C for an additional 2 h,
the reaction mixture was quenched with saturated aqueous ammonium chloride solution,
extracted with CH,Cl, (15 mL X 3), washed with saturated aqueous NaHCOs and brine, dried
(NaxSQ,), filtered, concentrated, and purified by flash chromatography (silica gel, ethyl
acetate:hexane = 1:8, v/v) to give compound 14 as a white solid (0.068 g, 62%). [a]*p =-15.1
(c 1.45, CH,Cl); mp 162-163 °C; IR (film) 1727, 1668 cm™; '"H NMR (400 MHz, CDCl5)
0 8.10-8.08 (m, 1H), 7.74 (s, 1H), 7.66 (s, 2H), 7.48-7.43 (m, 2H), 7.41-7.33 (m, 4H), 7.31-7.23
(m, 3H), 4.65 (q, J= 6.4 Hz, 1H), 4.21 (d, /=9.2 Hz, 1H), 4.18 (d, /= 9.2 Hz, 1H), 4.07 (d, J =
9.2 Hz, 1H), 3.50 (d, J = 8.8 Hz, 1H), 1.53 (d, J = 6.4 Hz, 3H), 1.34 (s, 9H); "C NMR (100
MHz, CDCls) 6 170.3, 154.4, 145.9, 141.3, 135.8, 133.9, 132.1, 131.8, 131.4, 130.3, 128.9,
128.6, 128.5, 128.0, 127.7, 126.3, 125.0, 124.7, 121.9, 78.1, 69.8, 63.7, 54.3, 52.9, 27.5, 23.8;
HRMS Calcd for C3;H3 FsN,O3 (M+H'):  593.2233. Found: 593.2241.
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Table 1, Entry 1
O

SLA K

White solid; mp 74-75 °C; IR (film) 1688 cm™; 'H NMR (400 MHz, CDCl) & 7.47-7.45
(m, 2H), 7.33-7.29 (m, 2H), 7.24-7.23 (m, 1H), 3.16 (d, J = 8.8 Hz, 1H), 3.06 (d, J = 8.8 Hz, 1H),
1.80 (s, 3H), 1.31 (s, 9H), 1.19 (s, 9H); C NMR (100 MHz, CDCl;) & 160.5, 147.8, 128.3,
127.1, 126.3, 61.3, 60.3, 55.6, 53.0, 29.8, 27.5, 24.3; Anal. Calcd for CgHysN,O:  C, 74.96;
H, 9.78; N,9.71. Found: C, 75.19; H,9.56; N, 9.94.

Table 1, Entry 2

SL Ak

F
White solid; mp 110-111 °C; IR (film) 1689 cm™; '"H NMR (400 MHz, CDCl3) & 7.30-7.26

(m, 1H), 7.20-7.18 (m, 1H), 7.03-6.93 (m, 2H), 3.33 (d, J = 8.4 Hz, 1H), 3.01 (dd, J= 8.4, 2.8 Hz,
1H), 1.75 (s, 3H), 1.25 (s, 9H), 1.12 (s, 9H); ">C NMR (100 MHz, CDCl3) § 162.5, 159.9 (J =
29.2 Hz), 133.8 (J= 7.3 Hz), 129.5 (J=9.1 Hz), 128.3 (J=3.6 Hz), 123.9 (J=2.7 Hz), 117.1 (J
= 21.9 Hz), 59.5, 57.7, 55.4, 53.2, 29.6, 27.6, 26.1; Anal. Calcd for C;sH7FN,O: C, 70.55;
H, 8.88; N, 9.14. Found: C, 70.33; H, 8.65; N, 9.06.

Table 1, Entry 3
O

SLA K

OMe
White solid; mp 56-57 °C; IR (film) 1681 cm™; 'H NMR (300 MHz, CDCls) & 7.32-7.26

(m, 2H), 6.93-6.88 (m, 2H), 3.83 (s, 3H), 3.58 (d, J = 8.1 Hz, 1H), 2.97 (d, J = 7.5 Hz, 1H), 1.83

S-7



(s, 3H), 1.37 (s, 9H), 1.18 (s, 9H); '°C NMR (75 MHz, CDCl3) & 160.1, 158.0, 133.6, 128.9,
127.6, 120.0, 111.3, 59.6, 56.4, 55.0, 54.5, 53.0, 29.5, 27.7, 27.4;  Anal. Caled for C1oH30N,05:
C,71.66; H,9.50; N,8.80. Found: C,71.45; H,9.61; N,8.83.

Table 1, Entry 4

Sl Lk

Br
White solid; mp 90-91 °C; IR (film) 1690 cm™; 'H NMR (300 MHz, CDCls) & 7.60-7.59

(m, 1H), 7.44-7.36 (m, 2H), 7.23-7.18 (m, 1H), 3.12 (d, /= 8.4 Hz, 1H), 3.08 (d, J = 8.7 Hz, 1H),
1.80 (s, 3H), 1.32 (s, 9H), 1.21 (s, 9H); "“C NMR (100 MHz, CDCl;) & 160.3, 150.4, 130.3,
130.0, 129.3, 125.0, 122.6, 61.2, 60.0, 55.7, 53.1, 29.8, 27.5, 24.5; Anal. Calcd for
CisHy7BrN>O:  C, 58.86; H, 7.41; N, 7.63. Found: C, 58.77; H, 7.50; N, 7.54.

Table 1, Entry 5

Sk

OMe
White solid; mp 113-115 °C; IR (film) 1683 cm™; '"H NMR (400 MHz, CDCl3) & 7.25-7.21

(m, 1H), 7.05-7.01 (m, 2H), 6.78-6.76 (m, 1H), 3.79 (s, 3H), 3.16 (d, J = 8.4 Hz, 1H), 3.06 (d, J
= 8.4 Hz, 1H), 1.79 (s, 3H), 1.31 (s, 9H), 1.21 (s, 9H); ">C NMR (100 MHz, CDCl;) & 160.5,
159.6, 149.7, 129.4, 118.7, 112.6, 112.0, 61.4, 60.2, 55.6, 55.3, 53.1, 29.7, 27.5, 24.6; Anal.
Caled for Ci9H3oN,O,: C, 71.66; H, 9.50; N, 8.80. Found: C, 72.02; H, 9.27; N,
8.97.

S-8



Table 1, Entry 6

Sk

Me
Colorless oil; IR (film) 1690 cm™; 'H NMR (300 MHz, CDCl;) & 7.30-7.28 (m, 2H),

7.25-7.19 (m, 1H), 7.08-7.05 (m, 1H), 3.18 (d, J = 8.4 Hz, 1H), 3.08 (d, J = 8.4 Hz, 1H), 2.36 (s,
3H), 1.82 (s, 3H), 1.34 (s, 9H), 1.22 (s, 9H); ">C NMR (75 MHz, CDCl3) & 160.5, 147.8, 137.8,
128.2, 127.8, 126.9, 123.4, 61.3, 60.2, 55.5, 53.0, 29.8, 27.5, 24.4, 21.7; Anal. Calcd for
CioH3zoN,O:  C, 75.45; H, 10.00; N,9.26. Found: C, 75.58; H,9.89; N, 9.09.

Table 1, Entry 7

Sk

CN
White solid; mp 175-176 °C; IR (film) 1686 cm™; '"H NMR (400 MHz, CDCl3) & 7.72-7.67

(m, 2H), 7.50-7.48 (m, 1H), 7.42-7.38 (m, 1H), 3.05-3.02 (m, 2H), 1.76 (s, 3H), 1.24 (s, 9H),
1.11 (s, 9H); '*C NMR (100 MHz, CDCls) § 160.1, 149.6, 131.0, 129.6, 129.3, 118.8, 112.5,
61.1, 59.8, 55.8, 53.2, 29.9, 27.5, 24.3; Anal. Calcd for CjoH»N;O:  C, 72.81; H, 8.68; N,
13.41. Found: C,73.15; H,8.61; N, 13.66.

Table 1, Entry 8
O

SLAK

Me
Colorless oil; IR (film) 1690 cm™; 'H NMR (400 MHz, CDCl;) & 7.34 (d, J = 8.0 Hz, 2H),

7.11 (d, J= 8.4 Hz, 2H), 3.14 (d, J = 8.4 Hz, 1H), 3.04 (d, /= 8.0 Hz, 1H), 2.32 (s, 3H), 1.78 (s,
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3H), 1.31 (s, 9H), 1.19 (s, 9H); "*C NMR (100 MHz, CDCL) § 160.6, 144.8, 136.8, 129.0,
126.2, 61.1, 60.3, 55.5, 53.0, 29.8, 27.5, 24.4, 21.1; Anal. Calcd for CisH3N20:  C, 75.45;
H, 10.00; N,9.26. Found: C,75.18; H,9.89; N, 9.06.

Table 1, Entry 9

SL Ak

Cl
Colorless oil; IR (film) 1689 cm™; 'H NMR (400 MHz, CDCl;) & 7.38 (d, J = 8.4 Hz, 2H),

7.26 (d, J = 8.8 Hz, 2H), 3.08 (d, /= 8.4 Hz, 1H), 3.04 (d, J = 8.8 Hz, 1H), 1.77 (s, 3H), 1.28 (s,
9H), 1.17 (s, 9H); °C NMR (100 MHz, CDCl;) § 160.3, 146.4, 133.0, 128.5, 127.7, 61.0, 60.0,
55.6, 53.0, 29.8, 27.5, 24.4; Anal. Calcd for Ci3H,7CIN,O:  C, 66.96; H, 8.43; N, 8.68.
Found: C, 66.94; H,8.52; N, 8.69.

Table 1, Entry 10
S L
N N

White solid; mp 103-104 °C; IR (film) 1689 cm™; '"H NMR (300 MHz, CDCls) & 7.88-7.81
(m, 4H), 7.75-7.72 (m, 1H), 7.52-7.49 (m, 2H), 3.28 (d, J = 8.4 Hz, 1H), 3.13 (d, J = 8.7 Hz, 1H),
1.98 (s, 3H), 1.38 (s, 9H), 1.26 (s, 9H); "*C NMR (75 MHz, CDCl;) & 160.6, 145.0, 133.1,
132.5, 128.2, 128.16, 127.7, 126.5, 126,2, 125.2, 124.0, 61.6, 59.6, 55.7, 53.1, 29.8, 27.6, 24.5;
Anal. Calcd for C.oH30N>,O:  C, 78.06; H, 8.93; N, 8.28. Found: C, 78.15; H, 8.70; N,
8.14.
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Table 1, Entry 11
O

SLA K

Colorless oil; IR (film) 1685 cm™; 'H NMR (300 MHz, CDCl;) & 7.49-7.46 (m, 2H),
7.36-7.29 (m, 2H), 7.27-7.22 (m, 1H), 3.30 (d, J = 8.7 Hz, 1H), 3.25 (d, J = 9.0 Hz, 1H),
2.40-2.28 (m, 1H), 2.13-2.01 (m, 1H), 1.36 (s, 9H), 1.22 (s, 9H), 1.14 (t, J = 7.2, 3H); "C
NMR (75 MHz, CDCly) § 160.7, 148.8, 128.3, 127.1, 126.3, 63.1, 57.1, 55.6, 53.1, 31.2, 29.4,
27.6, 8.6; HRMS Calcd for C1oH3N,O (M+H"): 303.2431. Found: 303.2435.

Table 1, Entry 12
O

SLA K

Ph

White solid; mp 115-117 °C; IR (film) 1684 cm™; '"H NMR (300 MHz, CDCl3) & 7.65-7.63
(m, 2H), 7.43-7.33 (m, 4H), 7.31-7.23 (m, 4H), 3.61 (s, 2H), 3.53 (d, J = 9.0 Hz, 1H), 3.31 (d, J
= 9.0 Hz, 1H), 1.28 (s, 9H), 1.16 (s, 9H); "*C NMR (75 MHz, CDCl3) & 160.1, 148.3, 137.4,
130.6, 128.4, 128.3, 127.4, 127.0, 126.7, 63.3, 56.5, 56.1, 52.8, 43.5, 29.8, 27.3; Anal. Calcd
for C,4H3,N>,O:  C, 79.08; H, 8.85; N, 7.68. Found: C, 78.87; H,8.61; N, 7.40.

Table 1, Entry 13
O

LK
OMe

Colorless oil; IR (film) 1690 cm™; 'H NMR (400 MHz, CDCl;) & 7.43-7.40 (m, 2H),
7.25-7.22 (m, 2H), 7.18-7.16 (m, 1H), 4.02 (d, J = 9.2 Hz, 1H), 3.67 (d, J = 9.2 Hz, 1H), 3.61 (d,
J=19.2 Hz, 1H), 3.41 (s, 3H), 3.00 (d, J = 9.2 Hz, 1H), 1.26 (s, 9H), 1.09 (s, 9H); "C NMR
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(100 MHz, CDCl;) 6 160.5, 145.5, 128.2, 127.3, 126.8, 75.3, 64.1, 59.2, 55.7, 53.9, 53.1, 29.8,
27.6; Anal. Calcd for Ci9H30N,0,:  C, 71.66; H, 9.50; N, 8.80. Found: C, 71.42; H,
9.40; N, 8.61.

Table 1, Entry 14
O

SLA K

White solid; mp 124-125°C; IR (film) 1688 cm™; '"H NMR (300 MHz, CDCl3) § 7.7 (d, J =
7.8 Hz, 1H), 7.28-7.12 (m, 2H), 7.05-7.02 (m, 1H), 3.35 (d, J= 8.7 Hz, 1H), 3.11 (d, /= 8.7 Hz,
1H), 2.78-2.76 (m, 2H), 2.19-2.16 (m, 2H), 2.03-1.98 (m, 1H), 1.83-1.76 (m, 1H), 1.36 (s, 9H),
1.25 (s, 9H); °C NMR (75 MHz, CDCl3) & 160.8, 142.7, 137.6, 128.8, 128.3, 1226.8, 126.3,
61.7,58.3,55.2,53.0,31.9,29.9, 29.8, 27.5, 21.4; Anal. Calcd for C;oH3N,0: C, 76.39; H,
9.62; N,891. Found: C,76.34; H,9.46; N, 8.88.

Table 1, Entry 15
O

SLAK

Ph™ Co,Me

Yellow oil; IR (film) 1751, 1697 cm™; 'H NMR (300 MHz, CDCL) § 7.53-7.50 (m, 2H),
7.34-7.31 (m, 3H), 3.91 (s, 3H), 3.85 (d, J = 9.0 Hz, 1H), 3.38 (d, J = 9.0 Hz, 1H), 1.33 (s, 9H),
1.24 (s, 9H); "“C NMR (75 MHz, CDCl3) § 173.8, 159.8, 142.4, 128.3, 128.0, 127.3, 69.2, 57.7,
56.6, 53.4, 52.6, 29.0, 27.3; Anal. Calcd for CioHsN>O3: C, 68.65; H, 8.49; N, 8.43.
Found: C, 68.90; H,8.28; N,8.17.
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Table 1, Entry 16
O

SLAK

CO,Me

White solid; mp 66-68 °C; IR (film) 1743, 1697 cm; 'H NMR (300 MHz, CDCls) & 3.74
(s, 3H), 3.31 (d, J= 8.1 Hz, 1H), 2.99 (d, J = 7.8 Hz, 1H), 1.57 (s, 3H), 1.34 (s, 9H), 1.29 (s, 9H);
BC NMR (75 MHz, CDClL;) & 175.5, 159.4, 61.8, 55.2, 54.1, 53.2, 52.6, 28.8, 27.4, 23.7;
HRMS Calcd for C14Hy7N,O3 (M+H'):  271.2016. Found: 271.2021.

NOE studies of compound 4a.

G’LN)Lﬁ HNJ\N\Jj

1-3% NOE 2-3% NOE 1-4% NOE
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STARDARD 1H OBSERVE

Pulse Seguence: sZpul

Solvent: CDCIE
Ambient temperature
File: wen-1-3F0A8H
THDVA-500 “apoxide™

Pulse 31.0 degrees

Acg. time 2.291 sec

Width 6982 .6 Hz

4 repetitions

OBSERVE Hi, 400.1063260 MHz
DATA PROCESSING

Gauss apodization 0.371 sec
FT size BS5556

Total time 0 min, 22 sec

1.211

1.185

0
Z\=/Z\LWW

Table1, entry 1

1.804

7 3 5 4 3 2 1 pom
L e Lt o
1.371.01 1.00 9.2F

187 0.93 3.00 “5ler
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130 OBSERVE

Pulse SBequence: sZpul

Selvent: CDC13
Ambient temperature
File: wen=-1-30A0C
INOVA-500 “epoxide"

Ralax. delay 1.700 sec
Fulse 44.5 degrees
acqg., time 0,333 sec
width 30018.5 Hz
220 repetitions
ABSERVE €13, 100

DECOUPLE  HL, 400, 8 MHz ﬁu
Power 42 dB

continuousty on %
WALTZ2-16 modulated z 2

DATA PRDCESSING

Ling broadéening 2.0 Hz
FT size 32768

Total time 29 min, 52 sec

Tablet 1 -
ablet, entry o
e
" e
- o
e
-
poo o
EEpag-
B
™o ca
—
=
=
e
= = "
- = = =
- = - ]
- - -
meg B ~
= . =
ﬁJL b =
e =
woo.
B [
CENt
r

160.537
147.821
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STANDARD 1H OBSERVE

Pulse Sequence: sZpul

Solvent: CDCI13
Ambient temperature
File: wen-2-1BAHH
INOVA-500 ‘'epoxide"

Pulse 31.0 degrees

Acg. time 2.291 sec

Width 6982.6 Hz

& repetitions
UBSERVE HL, a00.1063260 MHz
DATA PROCESSING

Gauss apodization 0.371 sec
FT size BS5S536
Total time 0 min, 23 sec

0
7 zﬁz\m

*u
Table1, entry 2

1.2%4
1.123
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
File: wen-2-18AC
INOVA-S00 ‘“epoxide"

Relax. delay 1.700 sec

Pulse 44.5 degrees

Acq. time 0.533 sec

width 30018.8 Hz

160 repetitions
OBSERVE C13, 100.6068067 MHz
DECOUPLE H1, 400.1083268 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 2.0 Hz

FT size 32768
Total time 2% min, 53 sec

0
7 zx__/z\ﬁ

mu
Tablet, entry 2

29.55S
27.57¢

c,882g o S
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m1ﬁ 4 S
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—r— I e e e S e e B B N B e e NSNS A e ke st e S T s o o e e e e NI e s e e e e e e
160 14a 120 100 80 60 40 20 ppm
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STANDARD 1H DBSERVE

Fulse Seguence: sZpul

Solvent: CBCI13
Ambient temperature
Fila: wen=2-220H
INOVA-500 “epoxide"™

Relax. delay 1.000 sec

Fulse 340 degress

Acqg. time 2.73% sec

Width &000.6 HZ

B repatitions

OBSERVE H1, 293.3533661 MHZ
OATA PROCESSING

Gawss apodization 0.829 sec
FT size 55536

Total time & min, 37 sec

0
A

O\

Table 1, entry 3

1.368

1.182

-
@
-
a2
o
Y U | I S _
T T T Al 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 |—I|ﬂ|
10 9 7 [ a4 3 2 1 ppm
oot o e — — oo
2.15 ERY 1.07 8.53
1.05% F.00 a.50
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13C OBSERVE

Pulse Beguence: s2puil
Solvent: CDC13
Ambient temperaturs
File: wen-2-22AC
INOVA-500 “epoxide"

Relax. delay 1.500 sec

Pulse 3%.1 degrees
Acg. time 0.800 sec
Width 20000.0 Hz ™ e
200 repetitions o e
OBSERVE (13, 75.4233287 MHz e
DECOUPLE H1, 299.9548653 MHz =
Fowar 36 db _r_.
cant i nuausly on
WALTZ-16 modulated
DATA PROCESSING
Line broadening L.0 Hz
FT size 32768 O
Total tima 30 min, 47 sec ﬁ
o~
- Table 1, entry 3
a
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STANDARD 1H OBSERVE

Pulse Sequence: szpul

Solvent: CDOiS

Ambient temperature
File: wen=2-17aH
ITNOWVA=S00  “oposide™

Relaw. delay 1.000 sec
Pulse 34.0 degrees

ACh. time Z.732 sec

Width G000.6 Mz

& repetitions

OBSERVE Hi, 233.3533661 MHz
UATA PROCESSING

Causs apadization 0.824 sec
FT size 55536

Total time 0 min, 37 sec

=
=
SRR .
et o
.r.ﬁ.r??. =
o
[
ffff,

7.387
7. 356

389

7.363

.

7.360
7278

p
L

\

7,202

7.5

Br
Table 1, entry 4

~—8.110

;,_3.136
%:—'ﬂ—-_._

== —3.089
3,060

e A —_
B B 7 T T —— T — T T T T T T ——————— 1 —— ——, — T T ——
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e e s e
0.3 1.06 1.0% G.30
2.03% 1.03 Lo .08

1.798

—1.321
7%
1212
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L3C OBSERVE

Pulse Seguence: sZpul

Solvent: CDC13
Ambient temperature
File: wen-2-17ACC
INOWA-500 “epoxide"

Retlax. delay 1.700 sec
Pulse 44.5 degrees
Acg. timae 0.533 sec
Width 30018.8 Hz

BO repetitions

OBSERVE ©13, 100.606801% MHz
ODECOUPLE Hi, 400.108B32G68E MHZ

Power 42 dB

cont inuous 1y on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 2.0 Hz
FT size 327638
Total time 29 min, 53 sec

—_—160.29%

150.370

130.26%

v

—129.973

129.318
125.020

y,

122.548

Br

Table 1, entry 4

77.470

59.368

—FB1,152

55,707

§3.103

29.828
17.515

24,456
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STANDARD 14 ODBSERVE

Pulse Seguence: sipul

Solwent: CDCI3
Aambient -.D!ﬂmﬂﬁn_._—-m
File: wen-Z-6EH
INOVA-500  “epoxide’

Pulse 31.0 degrees

Acg. time 2,291 sec

Widith G6932.6 HZ

& repetitions

OBSERVE H1, 400.1063260 MHz
DATA PROCESEING

Gauss apodization 0.971 sec
FT cize 63536

Total time O min, 23 sec

—7.250

7.230

7.210
oy 1]

1.300
L.213

OMe

S-22

Table 1, entry 5

. 7EE

1.786

7.023
7.016
— 7.0
6.783
6.778
6.763
3.168

a
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13C DBESERVE

Pulse Sequence: SZpul
Solvent: COCIE

Amir
File:

ent temperature
wen-Z-GBC

INDVA-S00 “epoxide"™

Relax. delay 1.700 sec

Puls
Ach .

e 44.5 degrees
time 0.533 sec

Width 30018.5 Hz

aze

repetitions

OBSERVE  ©13, 100.6067993 MHZ
DECOUPLE H1, 400.1083E68 MHZ
Power 42 dB

continuous iy on

WALTZ-16 modulated

DATA PROCESSING
Line broadening 2.0 Hz
FT sfze 32768
Total time 29 min, 53 sec
OMe
Table 1, entry 5
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STANDRRD 1H DBSERVE

Pulse Sequence: s2purl

Solvent: COC13
Ambient femperature
File: wen-2Z-17BH
EHOVA-500 “epoxide"

Fefax. delay 1.000 sec

Fulse 34.0 degress

Acg. time 7.732 sec

Width G000.6 Mz

8 repetitions

OBSERVE H1, 259.9533661 MHZ
DATA PROGCESSING

Gauss apodization 0.824 sec
FT size 45536

Total time O min, 37 sec

1.541
1.222

Table 1, entry 6

e 1.818
T

=
i

8 7 6 5 4 3 2 1 ppm
i b e —t e
1.%a81.07 L.08 200 B.7%3
1.13 1.08 z.88 885
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130 OBSERVE

Fulse Sequence: sZpul

Sotvent: CDC13
Ambient temperature
File: wen-2-17BC
INOVA=500 "“epoxide"

KeTax. delay 1.504 sec

Pulse 29.1 degrees

Acq. time 0.500 sec

Width 20000.0 Hz

204 repetitions

OBSERVE C13, 75.4233273 MHz
DECOURLE  HL, 299.5348653 MHz
Power 36 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Ling kroadering 1.0 Hz

FT size 32768

Tetal time 30 min, 47 sec

L60.527

147780

137 836

— 128.207

127,786

S 126.ETY

128,383

Table 1, entry 6

—17.597
<160
76.73%

L

—B1.283
B0, 247
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TE.380
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STAMNDARD 1H DBRSERVE

Pulse Seguence: sipul

Solvent: COC13
Ambient temperature
File: wen-2-20aH
INOYA-Z00 "epoxide™

Pulse 31.0 degrees

Ach. time 2.291 sec

Width GSBZ2.6 Hz

3 repetitions

OBSERVE Hi, A00.1063260 MHZ
DATA PROCESSING

Gauss apodization 0.971 sec
FT size 65536

Total time 0 min, 23 sec

CN

Table 1, entry 7

1.241
1110

Ml
—— T T e e 1 T S s e e —
9 7 [ a 3 2 1 ppm
e st —_ — e
1.86 0,35 3.00 9.17
0.3 1.82 S.21
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130 OBSERVE

Fulse Sequence: sZpul
Solwent: COCIS
Ambient temperature
File: wen-2-20AC
THOVA-Z00  “epoxide™

Relaw., delay 1.700 sec O
Pulse 44.5 degreess

Acg. time 0D.533% sec

Wigth 30018 .8 Hz

84 repetitions z z
OBSERVE  Gl3, LOO, GOGEOSS MHY

DECOUPLE  HI, A00.1083268 MHz

Power 47 db
continucusly on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 2.0 H=
FT size 3Z76E
Total time 2% min, 53 sec ol o
oz =4
b
~ B
Il
22
F Table 1, entry 7
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STANDARD 1H DBSERVE

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
File: wen-2-SBH
INOVA-500 "epoxide"

Pulse 31.0 degrees
Acg. time 2.291 sec
width 6982.6 Hz

8 repetitions

OBSERVE H1, 400.1063260 MHz

DATA PROCESSING

Gauss apodization 0.971 sec

FT size 65536

Total time 0 min, 23 sec

7.125
.104

Table 1, entry 8

3.153

1.307
1.187

" -
- «©

o~ oy e =
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3 2 1 ppm

et o - o
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13 OBSERVE

Pulse Seguence: sZpul

S0lvent: COC13
Ambient temperature
File: wen-2-5SBEC
INOVA-SED  “epoxide®

Relax. delay 1.700 sec

Pulse 44.5 degrees

Acg. time D.533 sec

Width 20018 .8 Hz

124 repetitions
OBSERVE 1%, 100_GOSB030 HHZ
VECOUFLE H1, #00.1083268 MHZ
FPower 42 dBb

continuously on

WALTZ=16 modulated
DaTA PROCESSTNG

Line broadening 2.0 Hz
FT size 22768
Total time 29 min, 53 sec

g
5
5
Table 1, entry 8
2
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: CDHCIA
Ambient temperature
File: wen-7-6AH
INOVA-500 "epoxide"

FPulse 21.0 degrees

fAcg. time 2.7%1 sec

Width 8382.8 Hz

B repetitions

OBSERVE  H1, 400.1063260 MHz
DATA PROCESSING

Gawss apodization 0.971 sec
FT size 65536

Total time 0 min, 3 sec

1.:283
1.16%

Cl

Table 1, entry 9

0
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L3C OBSERVE

Pulse Sequence: sZ2pul

Solvent: COHCI1E
arbient temperaturs
File: wen-2-6AG
TNOVA-500 "epoxide'

Relax. delay 1.700 sec

Pulse 44.% dagrees

Acg. Lime 0,533 sec

Width 30018.8 HzZ

152 repetitions
OBSERVE 13, 1005068030 MHZ
DECOWFLE HL, 40D, 083768 MHZ
Power a4z db

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 2.0 Hz
FT siza 32763
Total time 29 min, 53 sec

Cl

Table 1, entry 9

55.634
93,048

28,774

27,461

24,420
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STANDGBRED LH OBSERVE

Pulse Sequence: s2pul

Solvent: COCIZ
Ambient temperature
File: wen-2-14AH
INOVA-S00  "epoxide'

Relaw. delay 1.000 sec

FPulse 34.0 degress

Acq. time Z.73E seC

Width GO0D0.6 Hz

8 repetitions
OBSERVE H1, 283.8533661 MHz
DATA PROCESSING

Causs apodization 0.B24 sec
FT =ize &5536
Total time & min, 27 sec

1.378

1.260

Table 1, entry 10

3.146
3.117

1 ppm
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L ] e ot
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13 OBSERVE

Fulse Seguence: sZpul

Solvent: COCIE
Ambient temperature
File: wen-2-14a0C
INOVA-500 “epoxide"

Felaw. delay 1.5%00 sec

FPulse 9.1 degresas

Achg. time 0,800 sec

Width 20000.0 Hz

200 repetitions
OBSERVE C13, V5. 4233263 MHz
DECOUPLE HI, Z93_9%48659 MEZ
Fonwer 36 db

continuous ly an

WALTZ=-16 modulated

DATA PRODCESSING

Line broadening 1.0 Hz

FT size 327638
Total time 30 min, 47 sec

160,624

27.689

— 128,823
178,158

145,022
—133.094
132,433
A
G.459
\_
N

126.232
125,245

Table 1, entry 10

124.031

76.738

—77.581
]

90,616
95.69%

61.590
BE.110

25787

27,570

24863

T T T T T T

140
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STANDARD 1H OBSERVE

Pulse Sequenca: sZpul
Solvent: CDC1E
ambiant temperature

File: wen-2-7aH

INOVA=-500 "epoxide"

Relax. delay 1.000 sec
Pulse 34.0 dsgrees
fAcg. time 2.732 sec
Width B000.6 Hz
16 repetitions
OBSERVE H1,

259 .93533661 MHZ
DATA PROCESSEING

Gawss apodization 0.824 sec
FT size 65536

Total time 1 min, 7 sec
%ﬁ
N N
Table 1, entry 11
e i e Ak o
T T T T T T T T T T T T T T T T T T T T T T T J—l T T T T T "™ T T T T T 2y e 1
8 7 6 5 q 3 z 1 ppm
R e —_—— B
1.981.19 100 1.35 a.a0
2.08 1.00 1.24

S-34



130 OB3ERVE

Pulse Sequence: s2pul

Solvent: CDCI3
Ambient temperature
File: wen-2-7AC
INOVA-500  “epoxide!

Relax. delay 1.500 sec
Pulse 39.1 degress

Acq. time 0.800 sec

Width Z0000.0 Hz

116 repetitions

OBSERVE C13, 75.4233%75 MHz
DECOUPLE HLI, 23%.95456%9 MHz
Power 36 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Ling broadening 1.0 Hz

FT size 32768

Total time 20 min, 47 sec

148842

160 GBI

128.304
'(_12?.106
SETTRTY

Table 1, entry 11

77,507

7E. P30

63.194

57.07%

55.570

53,093

3l.z212

29.41%

E7. 619

&, 602

ppm
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STANDARD 1M DESERVE

PuUlse Sequence: sZpul

Solvent: CDC13
Ambient temperature
File: wen—2Z-7AHH
INDVA-500 “epoxide"

Relax. delay 1.000 sec
Pulse 34.0 degrees
fcg. time 2,737 sec
Width GODD.E Hz

8 repatitions

OBSERVE Hi, 29% 8533661 MHZ

DATA PROCESSING

Gauss apodization 0824 sec
FT size B5536
Total time @ min, 37 sec
Ph .
=8
©
-
Table 1, entry 12
= ey
L] =
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e SSMQM
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th M ™
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130 OBSERVE

Fulse Saguence: sZpul

Solvent: COCIR
Ambient temperature
File: wan-Z-7BC
INDOVA-500 “epoxide"

Relax. delay 1.500 sec

Pulse 239.1 degrees

Acg. time 0.800 zéc

Width 20000.0 Hz

420 repetitions
OBZERVE C13, F5.AZRAZE1 KHZ
DECOUPLE HL, 299 _ 9548659 #HZ
Power 36 dB

cont inuously on

WalLTZ-16 modulated

DATA PROCESSING

Ling broadening 1.0 Hz

FT size 3768

Total time 30 min, 47 sec

128,320
127,445

130.602
lia. 352

—
'\_ h127.941
126,754

160.123
148,259
137.351

Ph

Table 1, entry 12

77.581
77,160
N 76,739
56.508
56,120
52.807

—

63.338

43,544

29.804
27,344

I e e e e AR e

20 ppm
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ETANDARD 1H OBSERVE

Pulse Zequence: =Xpul

S0dvent: CDGOT3
Ambient temperature
File: wen-2-18BH
INOVA-500 “epoxide™

Pulise 31.0 degrees

Acg. time 2,701 sec

Width E982.6 Hz

& repetitions
ORSERVE H1, 4001063260 HHZ
DATA PROCESSING

Gauss apodirzation 0.371 sec
FT size 65536
Total time 0 min, 23 sec

0
z\Fz\m .
OMe

Table1, entry 13

3.411

1.259

1.090

I
A
s v s
1.12 3.0
1.10 1.10
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130C OBSERVE

Pulse Seguence: SZpul

Solvent: CDCIA
Ambient temperature
File: wen-2-18B0C
INOWA-500 “epoxide”

Relax. delay 1.700 sec

Pulse 44.5% degrees

Acg. time 0.533 zec

Width ZDD1&E.B Hz

120 repetitions

OBSERVE ©C13, 100.6058085 MHz
DECOUPLE HL, 400.1083268 MWHZ
Power 42 db

continuously on

WALTZ-16 modulated

DATA PROCESSLING

Line hroadening 2.0 Hz

FT size 32768

Total tims 29 min, 53 sec

160,433

14%.453

128,425
127.278
h 126805

0
z\=/z\LWM

OMe

Table1, entry 13

?7.488

I

J160

\_76.850
75,284

64,121

5§.185
~55.6439

—a3,922

—53.103

—20.828
—27.55%

LA N B S e A S B e B
180 160
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STANDARD 1H OBSERVE

Pulse Sequence: s5Zpul

Solvent: COC13
Ambient temperature
Fila: wan=2=-27A5H
INOVA-500 T“epoxide"

Relax. delay L.000 sec

Pulse 34.0 cegrees

Acg. time 2.73IF sec

Width GOO0D.E H=Z

8 repetitions

OBSERVE M1, 29% 9533661 MHz
DATA PROCESSTHG

Gauss apodization 0.529 sec
FT size E5536

Total time O min, 37 sec

1.380

1.254

Table1, entry 14
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13C 0ESERVE

Pulse Sequence: sZpul

Solvent: CDCI3
ambient Lemperatura
File: wen-2-Z2ZBC
INOWA-500 “epoxide®

Felaw. delay 1.500 sec

Pulse 39.1 degrees

Aacqg. Time 0,800 sec

Width ZODOCR.D Hz

a04 repatitions
OBRSERVE Ci3, 754233275 MHzZ
DECOUPLE M1, 259.85486%9 MHz
Fowar 36 dB

continuousiy on

WALTZ=16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 32768
Total time 30 min, 47 sec

126,815
176.34%

128.757
128,255

—

137.584

160,770
142,692

e

Table1, entry 14

120

29,755
27.938

S-41

—31.924
29.901

—71.361
76,731

e L 160
61.720
58.28%
55.147
53,012
21.404

———



STANDARD 1H OBSERVE

Fulse Seguence: 5Z2pul

Solvent: CDC13
Ambient Lemperature
File: wen-2-14pH
INOVA-500  "epoxide™

Relax, delay 1.000 sec
Pulse 34.0 degrees

Acg. time ?_737 sec

width G000.G Hz

& repetitions

OBSERYE Hl, 29%.35353661 MHz
DATA PROCESSING

Gauss apodization 0.824 sec
FT size §5536

Total time 0 min, %7 sac

0O
ZE/Z
AWﬁuwybm

Table 1, entry 15

———ree 3. 307

1,328

1.242
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13C OBSERVE

Pulse Seguence: s2pul

Solvent: COCIS
Ambient temperature
File: wen-2-14BC2
INOVA-500 “epoxide'

Relax. delay 1.000 sec

Pulse %m.w degreas

Acg. time D.637 sec

Width 22935.8 Hz

200 repetitions
DBSERVE €13, 75.4750885 MHz
DECOUPLE HL, 200.1606739 MHz
Fower 40 dB

continuous 1y on

WALTZ-16 modulated
DATA PROCESSTHNG

Line broadaning 2.0 Hz
FT size 32768
Total time 22 min, 44 sec

—-128.333

A

127.999
"__127.257

173.775
159 .80%
142.411

0]
ZL._/Z
OOMZ_Q

Table 1, entry 15

77.587

- 716.733

57.741

96.591

53.418

§2.603

—28.982

27.61%

27,541
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ATaANDARD 1H OBSERVE

Pulse Seguence: z2pul

Solvent: CDCIE
Ambiént téemperature
File: wen=-Z-9AH
INDWA-S00  “epoxide”

Relax. delay 1.000 sec

Fulse 34.0 UeEgGrees

Acg. time 2.732 sec

width &000.6 Hz

& repetitions

OBSERVE HL, 299.9533661 MHz
DATA PROCESSING

Gauss apodization 0.824 sec
FT size 5536

Total time 0 min, 27 sac

3
pe
CO;Me

Table1, entry 16

1.542
1.283

. : — . : : ; ; e o - T : : — —
A 3 2 1 ppm
3.00 1.15 3.43

1.10 3.45% 93.20
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13C OBSERWE

Pulse Seguence: S2pul

Solvent: CDCTS
Ambient temperature
File: wen=-2-9a0C
INOVA-500 “epoxide”

Relax. delay 1.500 sec

Fulse 3%8.1 degrees

Acg. time 0.800 sec

Width 200000 Hz

428 repetitions
OBSERVE 15, T5.A235265 MHZ
DECOUPLE H1, 299.0548653 MHz
Power 3§ dB

continwously on

WALTZ-15 modulatead
DATA PROCESSING

Line proadening 1.0 Hz
FT size 32768
Total time 30 min, 47 sec

175,482

159,427

L
J
CO,Me

Table1, entry 16

77,581

160
L7 3Y

61.833

5317

\_ 52,640

26, 752
27,441

23,633
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STANMDARD 1H OBSERVE

Fulse Sequence: sZpul

Salvent: COCI3E
Ambient temperature
File: wen-2-noeBH
INOVA-500 "epoxide’

Pulse 31.0 degrees

Acqg. time Z.291 sec

Width G3EZ .6 Hz

B repetitions
OBSERVE Hi, 400.1063260 HHz
DATA PROCESSING

Gauss apodization 0.971 sec
FT size 65536
Total time 0 min, 23 sec

1329

HN N

1.608

4a

S | T s e (e T T T T T = T T 3 T T T T T T T T

Lt ——— . i
3.7 L.02 0.29 .10
Loz L.0n 3.19
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13C OBSERVE

Pulse Sequence: £2Zpul

Solvent: CDC13E
Ambient temperature
File: wan=2=-A0A1C
INOWA-S00 Tepoxide’™

Relax. delay 1.700 sec
Pulse 44.5 degrees

Acg. time B.533 sec

Width 20018.8 Hz

&8 repetitions
OBSERVE ©13, 100, 6068067 HHZ
DECOUPLE HL, 400.1083268 MWH=Z
Power 42 di

continuous ly on

WALTZ=16 modulated
DATA FROCESSING

Line broadening 2.0 Hz
FT size 32763
Total time 29 min, 53 sec

161.425

146,054

128,644

127187

124,838

HN

4a

77.430
&0

7.1

- 75.850

57.710

56.344

52,939

28.226

27,718

L e

140

ppm
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STANDARD 1M OBSERVE

Pullse Seguence: s5Zpul

Sotwenl: DHSD
Ambignt temperature
File: wen-2-40B3
INDYA-500 "epoxide"

Fulse 31.0 degrees

Acg. time 2.35]1 sec

Width 5982 .5 H=

B repetitions

OBSERWE HI, 400.1082024 HHz
DATA FPROCESSING

Gawss apodization 0.971 sec
FT size 65536

Tatal time 0 min, 23 sec

=0
1.488

HN" NH

z ggx
_ RSz
- ]
=
5
_ ‘ B
L N
o S
e A o T T e S S
9 8 7 6 5 4 3 2 1 ppm
T T T — ot —
F.51 1.1% 1.01 a.00
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12C OBSERVE

Pulse ZSeguénceé: =2pul

Solvent: DMSQ
Ambient temperature
File: wen-2-a40830C
INOWA=500 “epoxide"

Relax. delay 1.700 sec

Pulse 44 .5 degrees

Acg. time 0.533 sec

Width 30018.8 Hz

240 repetitions
DESERVE C1%, 100.6073320 MHZ
DECOUPLE HL, 400_1102274 MH2Z
Power 42 dB

cont inuously on

WALTZ-16 modulated
DATA FROCESSING

Line broadening 2.0 Hz
FT siZe 32768
Total time 5% min, 95 sec

126 .228
126 .607
124,840

162.33%
147,143

HN

5a

NH

59.58%

28.721

S-49



ETANDARD 1R OBSERVE

Fulse Sequence: sZpul

Solvent: COC13E
Ambient temperature
File: wen=-z-4z@
INDVA-500 “epoxide™

Relax. delay 1.000 sec

FPulse 34.0 degrees

Bcg. time Z.737 sec

Width E000.6 Hz

8 repetitions
DBSERVE HL, 299 9533661 MHz
BATA PROCESSTNG

Gauss apodization 0.824 sac
FT size 65536
Total time 0 min, 37 sec

7.420
S—17.350

f-L?'44?

7.326
7.289

1.E28
1,207

\-_?.183

7.5

5,
b

H,N  NH,

6a

2.527
2.885
2,742

2705

pe
=
-
-
=
B4
4
o
=
=
-
———
T r T T L T T |-|
1 ppm
~
3.53
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13€ OBSERVE

Pulse Seguéncé: &2pul

Solvent: GDCIA
Ambient temperature
File: wen-Z-42ZBC
INOWA-500 “epoxide"

Relax. delay 1.500 sec

Pulse 3%.1 degrees

Acg. time 0.800 sec

Wigth z0000.0 Hz

FEQ repetitions
OBSERVE G13, 75.4233348 MHZ
DECOUPLE M1, 299.9548653 MHz
Power 35 dB

conlinuous 1y on

WALTZ-LE modulated
OATA PROCESSING

Ling broadéning 1.0 Hz
FT size 32768
Total time 30 min, 47 sec

147.084

126,287
126.361

—1d5T

HoN

6a

NH,

77561

160
W 76,723

28,152

S-51



ETANDARD 1H OBSFRVE

Fulse Seyuence: =Zpul

Solvent: COCT3
Ambiant temparature
Fite: wen-2-05A4H
INOVA=5D0 “eposidat

Fulse 31.0 degrees

Acg. time 2.891 sec

Width G982 .6 Hz

E repetitions

DBSERVE M1, ADD.106ZFZS7 MHZ
oaTA PROCESSING

Causs apodization 0.371 sec
FT =ize 685536

rTaotal time 0 min, 23 s5&C

CF;

CF;

w—1.408

—1.4%%

5.491
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L3 OBSERAVE

Pulse Sequence: sZpul

Solvent: COCITE
Anblent temperaturas
File: wen=3=0547
IHOYA=-500  Teposida’

Relax. #gelay 1.700 sec

Pulise 44,5 degress

Acg. time 0.533 sec

Widih 30014.6 Hz

200 repetitions

OBSERVE  CiF, 100, 6EDETITS MHz
DECOUPLE M1, 400.1083%58 MHz
Power 4z di

cont i neous Ty on

WALTZ-16 modulated

OATA PROCESSING

Lime broadening 2.0 Hz

FT size 32768

Total time 23 min, 53 seoc

CF;

2o I om L ﬁuﬂ
= un om0 3
S D
- - m e
o e o O D
i e i i
T
Pliall)
. ﬁ.ﬁ\\ 9
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wn 2w
manaz
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|.u -, “
LwLxrwu -
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e S
= o
mamE
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- b
=
ﬁ....,...
-
Eacl
= 2 5
~ - !
. N ome
= F w 2D
= - L .
LN
- o _
|l
i
_ '
— ok AL » e .
LI S e o s T — T T T B T T - T S T T T T
160 140 120 100 80 60 40 20 ppm
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STANDBRD 1H DBRSERVE

Pulse Seguence: sZpul

Solwent: COCIE
Ambient temperature
File: wan-%=-zZdaHP
INOWA-500 “epoxida®

Belax, delay 1,000 sec

FPulse 34.0 degrees

fcg. time £.732 sec

Width S000.6 HZ

8 repetitions

OBSERVE M1, 299 . 9533661 MHz
DaTA PROCESSING

Gauss apodization 0_824 fec
FT size G65536

Total time 0 min, 37 sec

1,365

120D

CF3

~—1.852
— 1.B3D

1.780
4.758

10 ] 8 7 6 5 a 3 2 1 ppm
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13C OBSERVE

Pulse Seqguence: sZpul

Solvent: CDC13
Ambient temperature
File: wen-3-24ACP
INOVA-500 “epoxide"

Relax. delay 1.500 sec
Pulse 39.1 degrees

Acq. time 0.800 sec

Width 20000.0 Hz

880 repetitions

OBSERVE C13, 75.4233178 MHz
DECOUPLE H1, 299.8548659 MHz
Power 36 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 32768

Total time S5 hr, 7 min, 50 sec

~—146.081
145.233

160.414

,—128.385

127.559

126.863

\

\-122.008
121,571

\

~
o
~
o
=4
-

—78.358

71.997

CF;

64.018

~55.829

54.485

53.158

™ " "
PRI Lisis o hil

29,804

92

27

24.042
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STANDARD LIH DBSERVE

Fulse Ssgquence: sIpul

Solvent: CHIE

@mbient temperature
File: wen-3-24BHF
THOVAE-500 "epoxide"

Relax, delay 1.000 sec

Pulse 34.0 degrees

Mg . time 2732 sec

Width G000.6 Hz

& repetitions

OBSERVE HL, Z93.9533661 MHZ
DATA PROCESIING

Gauvss apodization 0.8%4 sec
ET siza 65536

Total time 0 min, 3/ S6C

v/f N CF5

1.428

1,840

CF;
1

~—1.826
- 1.604

T — T — — B e i : - B .
10 3 & 7 il o> 4 3 2 1 ppm
e e —_ L Lt bl gt
z.83 E.06 1.510 .59 8.22
1.a7 L.on 0.9 3.04 B.§57
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130 DOBRERVE

Pulias Seguence: =2pul

Solwvent: COCIE
Ambicnt temperature
Fibe: wen-3-zaBCP
IHOVA=500 “epoxide”

Relax, defay 1,500 séc
Pulse 3%.1 degrecs
dcg. time 08230 sec

1"

CF;

CF3

53937

Width ZOD0D.0 HE S &
720 repetitions s =
OBSERVE ©13, F5. 4233176 HHz - e =
DECOUPLE  HI, 209 9548650 WMz =i E oo
Power 36 4B T -
g_.rp._-.__u_ﬁ_-.-.w-u.. Lai] Qv?r
WALTZ-16 modulatad e
DATA PROCESSING _l
Line broadering 1.0 Hz ol
FT size 32768
Total time & he, 24 min, 48 sec
-
=
=
=9
-
S =
JacEn) b s
= e o LM m
pr] v | e
B wolo e
o olEas
ES SRRk 7158
= 2 ;_l
- od
= o | — I
= | -
i
rpest | rr
"
FPPPTSPN TG YR A PRUPRDRIY I
T T T T T T LI LI I B i s S
160 1410 120

20 504
i LELY

22,670
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STAMDARD 1H OBSERVE

Fulse Sequence: sEIpul

Splvent: CDC13
Ambiant temperature
Filar wen=3=10APHE
INOvA=5D0 “epoxide"

Relax. delay 1.000 sec

Pulse 34.0 degrees

Acy . time 2.FE2 sec

Width S000.6 Hz

4 rapetitions

DBIERVE M1, 293 9533661 MHET
D&TA PREOCEFSSTNG

Gaws: apodization 0,829 sec
Fl size B5%36

Total tise 0 min, 37 sec

.34

720

4
|
\\_T.Zﬁi

HN

vrz_._

5.396

CF3

4.90

10 9

T
1.02 2.275.56
0. 063,87

CF3

1.433
1.417

3.767
3.681
653
3.9
3,561
— 11

4,508

o8
4,487
376
I ."’J_
& ./—}
P — e e e—:
\\- 3.4495
1,403

4,531

4.552

|

T T T T T T T T - T T —_—— T T
5 4q 3 2 1 Ppm
[— [—1 () o —
0._55 1.0 .06 J.64
L L.on 1. 18_05
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Lo UBaLRYL

Pulse Seguence: sZpul

Solvent: CEBC1E
Ambient temperature
File: wen-3-10ACT
TNOVA-500  “epoxida™

Relax. delay 1.500 sec

Fulse 33,1 dagrescs

AcCg. time 0,ADD sec

Width 20060.0 Hz

5200 repetitions

OBSERVE CL3F, 75.4233175 MHz
DECOUFPLE H1, 293, 9%48553 MHZ
Poser 36 dB

continupusly Bn

WALTZ=16 modulated

DATA PROCESSING

Lineg broadening 1.0 Hz

FT size 32768

Total time 64 hr, & min, 3 sec

CF3

CF;

-
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e~ l
el 0T
T T e agn
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STANDARD 1H OBSERVE

Pulse Sequence: sZpul

Solwent: CDCI3
Ambient temperature
File: wen-3-22AHPZ
THOWA-500 “epoxide®

Relaw. delay 0.000 sec
Pulse 26.0 degrees

Ach. time 2 668 sec

Width $995.2 Wz

22 repetitions
UBSERVE HL, 200.5592196 MHz
DATA PROCESSTNG

Gauss apodization D.BEE sec
FT size 32768
Total time 1 min, 31 sec

—1.331

O

4 r
HN N 3
%0 .
CF3
13

~
55
. ) A JITAl o
_ T T T T T T T T T _ T T £l T — T T T T n_ ™ T T _ T T T T _ T T T T _ T T T T _ T T L T _
9 8 7 [+ 5 4 3 el 1 ppm
[ [ s e L i
n.az 1) o990 0_.9% .01 3.26

1.892.08 1.00 L.021.00 8.46
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13C OBSERVE

Pulse Seguence: $2pul

Solvent: COCIZ
ambisnt temperature
File: wen-3-22A0F
INOVA-5D00 "epoXide”

Belax. delay 1.500 sec
Fulse 3%.1 degrees
Acg., time 0_800 sec
Width Z0000.0 Hz

1584 repetitions

OBSERVE (C13, TS5, 4E33178 HHZ
DECOUPLE  H1, 25% . 9543655 MHZ

Power 36 dB
continuously on
WHLTZ-16 modulated
oATA PROCESSING

Line oroadsning 1.0 Hz
FT sigze 32768

XL
P4
\
8
(@]
M
w

Total time & hr, 24 min, 43 sec
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STANDARD 1H OBSERVE

FPulse Sequence: sZpul

Solvent: CDCI13E
Ambient temperature
File: wen-4-078
INOVA-500 “"epoxide™

Pulse 21.0 degrees

Acg. time 2.291 sec

Width E98Z.6 Hz

& repetitions

OBSERVE H1, “00.1063Z60 MHz
DATA PROCESSING

Gauss apodization 0.371 sec
FT size BSE536

Total time 0 min, 23 sec

- e A

L_,,L_(E‘} L

/

I“‘

\

CF,

14 CF,

1.336

W TUL

1.537
S1.521

9 =) 7

Lyt bl Lt
069 1.85 4.57
0.91 2_5E.48




13C DBSERVE

Pulse Sequence: s2pul

Soivent: CDCI13
Arbient temperature
File: wan-4-07AC4
INOWA-500 "epoxide"

Relax, delay 1.700 sec

Pulse 44.5 degrees

Acg. time 0.533 sec

Width 30018.8 H=z

364 repetitions
OBSERVE C©13, 100.80679832 MH=
DECOUPLE H1, 400.1083268 MH=Z
Powaer 42 dB

continuously on

WALTZ-16 modulated

DATA FPROCESSING

Line broadening 2.0 HZ

FT size 32768
Total time 29 min, 53 sec

170,330

151.395

— 128.535

-128.043
127.678

126,331

128,607
N
\_125.002

128.923%

/
/
)

b

T T T T

A

160

PO
ud

LA R R e

140

14

121.868

e 124.692

CF,

CF,

~17.470

—77.160

- 7B.107

\_76.852

69,784

63.720

~——54.286

52.939

27.534

23.782

S-63



The X-ray structure of compound 14
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Table 1. Crystal data and structure refinement for 14.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume
Z

Density (calculated)

Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 45.37°

Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [[>2sigma(I)]
R indices (all data)
Absolute structure parameter

Extinction coefficient

Largest diff. peak and hole

ys190 Om

C31 H30 F6 N2 O3

592.57

120(2) K

0.71073 A

Monoclinic

P2(1)

a=9.5388(6) A = 90°.

b =14.5600(10) A 1=109.057(4)°.
c=10.9484(7) A 1 =90°.

1437.23(16) A3
2
1.369 Mg/m3

0.114 mm-1
616
0.52 x 0.34 x 0.24 mm?3

2.26 to 45.37°.

-19<=h<=18, -22<=k<=28, -21<=1<=21
40750

18762 [R(int) = 0.0555]

98.7 %

Multi-scan

0.9728 and 0.9433

Full-matrix least-squares on F2
18762/ 1/ 408
0.967

R1=0.0562, wR2 = 0.1185
R1=0.1293, wR2 = 0.1478
-0.1(4)

0.0167(18)

0.382 and -0.337 e.A-3
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Table 2. Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A2x
103)

for ys190 Om. U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y z U(eq)
N(1) 6812(1) 7867(1) 10838(1) 16(1)
N(2) 4784(1) 7863(1) 11440(1) 18(1)
O(1) 4867(1) 8660(1) 8719(1) 19(1)
0(2) 5466(1) 6505(1) 10675(1) 26(1)
0(3) 8443(1) 8044(1) 9734(1) 24(1)
F(1) 8541(1) 7593(1) 6800(1) 40(1)
F(2) 7622(1) 7563(1) 4731(1) 41(1)
F(3) 9255(1) 8567(1) 5656(1) 41(1)
F(4) 4655(10) 10724(3) 2884(3) 101(2)
F(4A) 5660(6) 10935(3) 3193(5) 66(2)
F(5) 3541(3) 10963(4) 3402(5) 83(2)
F(5A) 4215(7) 11504(3) 4334(5) 78(2)
F(6) 6357(4) 11405(3) 4242(6) 98(2)
F(6A) 5309(7) 11713(2) 4641(3) 81(2)
C(1) 8063(2) 8123(1) 5756(1) 25(1)
C(2) 5041(2) 10922(1) 4063(2) 34(1)
C(3) 6066(1) 8624(1) 6636(1) 20(1)
C4) 6870(1) 8779(1) 5799(1) 20(1)
C(%) 6558(2) 9527(1) 4958(1) 22(1)
C(6) 5406(2) 10111(1) 4955(1) 22(1)
C(7) 4589(2) 9961(1) 5784(1) 22(1)
C(8) 4919(1) 9221(1) 6633(1) 19(1)
C(9) 4006(1) 9058(1) 7525(1) 20(1)
C(10) 2749(2) 8385(1) 6919(1) 30(1)
C(11) 5952(1) 9276(1) 9515(1) 17(1)
C(12) 6485(1) 8854(1) 10874(1) 16(1)
C(13) 5179(1) 8830(1) 11427(1) 18(1)
C(14) 3290(1) 7604(1) 11489(1) 21(1)
C(15) 2179(2) 7680(1) 10130(2) 33(1)
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C(16)
C(17)
C(18)
C(19)
C(20)
C(21)
C(22)
C(23)
C(24)
C(25)
C(26)
C(27)
C(28)
C(29)
C(30)
C(31)

2887(2)
3301(2)
5635(1)
7891(1)
8464(1)
8739(2)
9446(2)
9854(2)
9574(2)
8903(2)
7784(1)
9056(2)
10194(2)
10087(2)
8826(2)
7686(2)

8274(1)
6631(1)
7315(1)
7539(1)
6586(1)
6233(1)
5390(1)
4885(1)
5227(1)
6084(1)
9406(1)
8985(1)
9514(1)
10461(1)
10884(1)
10363(1)

12402(2)
12017(2)
10965(1)
10344(1)
10689(1)
11934(1)
12268(2)
11361(2)
10123(2)

9792(1)
11754(1)
12589(1)
13399(1)
13408(1)
12595(2)
11771(1)

33(1)
37(1)
18(1)
18(1)
18(1)
23(1)
28(1)
30(1)
28(1)
24(1)
17(1)
22(1)
25(1)
27(1)
29(1)
24(1)
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Table 3.  Bond lengths [A] and angles [°] for ys190 Om.

N(1)-C(19)
N(1)-C(18)
N(1)-C(12)
N(2)-C(18)
N(2)-C(13)
N(2)-C(14)
0(1)-C(9)
O(1)-C(11)
0(2)-C(18)
0(3)-C(19)
F(1)-C(1)
F(2)-C(1)
F(3)-C(1)
F(4)-C(2)
F(4A)-C(2)
F(5)-C(2)
F(5A)-C(2)
F(6)-C(2)
F(6A)-C(2)
C(1)-C(4)
C(2)-C(6)
C(3)-C(4)
C(3)-C(8)
C(4)-C(5)
C(5)-C(6)
C(6)-C(7)
C(7)-C(8)
C(8)-C(9)
C(9)-C(10)
C(11)-C(12)
C(12)-C(26)
C(12)-C(13)
C(14)-C(15)
C(14)-C(17)
C(14)-C(16)

1.3936(15)
1.4239(15)
1.4746(15)
1.3574(16)
1.4583(16)
1.4922(15)
1.4208(15)
1.4311(15)
1.2179(16)
1.2223(15)
1.3296(17)
1.3385(17)
1.3433(18)
1.254(4)
1.274(3)
1.377(3)
1.256(3)
1.396(4)
1.298(3)
1.4982(18)
1.500(2)
1.3923(17)
1.3965(18)
1.3941(19)
1.3880(19)
1.3936(18)
1.3904(19)
1.5234(17)
1.523(2)
1.5353(17)
1.5260(17)
1.5522(16)
1.523(2)
1.528(2)
1.533(2)

S-68



C(19)-C(20)
C(20)-C(25)
C(20)-C(21)
C(21)-C(22)
C(22)-C(23)
C(23)-C(24)
C(24)-C(25)
C(26)-C(31)
C(26)-C(27)
C(27)-C(28)
C(28)-C(29)
C(29)-C(30)
C(30)-C(31)

C(19)-N(1)-C(18)
C(19)-N(1)-C(12)
C(18)-N(1)-C(12)
C(18)-N(2)-C(13)
C(18)-N(2)-C(14)
C(13)-N(2)-C(14)
C(9)-0(1)-C(11)
F(1)-C(1)-F(2)
F(1)-C(1)-F(3)
F(2)-C(1)-F(3)
F(1)-C(1)-C(4)
F(2)-C(1)-C(4)
F(3)-C(1)-C(4)
F(4)-C(2)-F(5A)
F(4)-C(2)-F(4A)
F(5A)-C(2)-F(4A)
F(4)-C(2)-F(6A)
F(5A)-C(2)-F(6A)
F(4A)-C(2)-F(6A)
F(4)-C(2)-F(5)
F(5A)-C(2)-F(5)
F(4A)-C(2)-F(5)
F(6A)-C(2)-F(5)

1.4942(17)
1.3939(17)
1.3989(18)
1.3901(19)
1.391(2)
1.386(2)
1.395(2)
1.3965(18)
1.3997(18)
1.389(2)
1.383(2)
1.385(2)
1.390(2)

123.41(10)
122.25(10)
111.52(9)
112.02(9)
124.22(11)
119.86(10)
112.95(10)
107.07(13)
106.68(12)
105.49(11)
113.16(11)
112.38(12)
111.58(12)
113.7(4)
44.5(3)
130.3(2)
130.6(3)
47.6(3)
106.6(3)
64.2(5)
58.1(3)
105.3(4)
102.9(4)
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F(4)-C(2)-F(6)
F(5A)-C(2)-F(6)
F(4A)-C(2)-F(6)
F(6A)-C(2)-F(6)
F(5)-C(2)-F(6)
F(4)-C(2)-C(6)
F(5A)-C(2)-C(6)
F(4A)-C(2)-C(6)
F(6A)-C(2)-C(6)
F(5)-C(2)-C(6)
F(6)-C(2)-C(6)
C(4)-C(3)-C(8)
C3)-C(H-CO)
C3)-C(H-C(D)
C(5)-C(H)-C(D)
C(6)-C(5)-C(4)
C(5)-C(6)-C(7)
C(5)-C(6)-C(2)
C(7)-C(6)-C(2)
C(8)-C(7)-C(6)
C(7)-C(8)-CB)
C(7)-C(8)-C(9)
C(3)-C(8)-C(9)
O(1)-C(9)-C(10)
O(1)-C(9)-C(®)
C(10)-C(9)-C(8)
O(1)-C(11)-C(12)
N(1)-C(12)-C(26)
N(1)-C(12)-C(11)
C(26)-C(12)-C(11)
N(1)-C(12)-C(13)
C(26)-C(12)-C(13)
C(11)-C(12)-C(13)
N(2)-C(13)-C(12)
N(2)-C(14)-C(15)
N(2)-C(14)-C(17)
C(15)-C(14)-C(17)

102.1(4)
103.4(4)
58.8(3)
57.3(3)
141.7(2)
114.6(2)
114.05(17)
115.60(19)
114.46(18)
110.87(18)
107.33(19)
119.85(12)
121.07(12)
120.35(12)
118.55(11)
118.59(12)
120.86(12)
120.00(12)
119.14(12)
120.30(12)
119.31(11)
119.84(11)
120.83(11)
105.93(11)
111.93(10)
110.78(11)
106.50(9)
113.26(9)
111.73(9)
110.15(9)
101.08(9)
110.82(9)
109.47(9)
105.59(9)
108.36(11)
111.07(11)
110.70(13)
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N(2)-C(14)-C(16)
C(15)-C(14)-C(16)
C(17)-C(14)-C(16)
0(2)-C(18)-N(2)
0(2)-C(18)-N(1)
N(2)-C(18)-N(1)
0(3)-C(19)-N(1)
0(3)-C(19)-C(20)
N(1)-C(19)-C(20)
C(25)-C(20)-C(21)
C(25)-C(20)-C(19)
C(21)-C(20)-C(19)
C(22)-C(21)-C(20)
C(21)-C(22)-C(23)
C(24)-C(23)-C(22)
C(23)-C(24)-C(25)
C(20)-C(25)-C(24)
C(31)-C(26)-C(27)
C(31)-C(26)-C(12)
C(27)-C(26)-C(12)
C(28)-C(27)-C(26)
C(29)-C(28)-C(27)
C(28)-C(29)-C(30)
C(29)-C(30)-C(31)
C(30)-C(31)-C(26)

107.92(11)
110.32(13)
108.42(12)
128.60(11)
124.26(11)
107.14(10)
120.72(11)
120.64(10)
118.37(10)
119.34(12)
118.58(11)
121.60(11)
120.10(13)
120.26(14)
119.90(13)
120.11(13)
120.24(13)
118.36(11)
119.32(11)
122.27(11)
120.33(12)
120.84(13)
119.31(13)
120.34(13)
120.81(13)

Symmetry transformations used to generate equivalent atoms:
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Table 4.  Anisotropic displacement parameters (A2x 103)for ys190 Om. The anisotropic

displacement factor exponent takes the form: -22[ h2a*2U1l + . +2 hk a* b* Ul2]

yll U22 U33 U23 ul3 ul2
N(1) 16(1) 11(1) 23(1) 0(1) 10(1) 0(1)
N(2) 16(1) 14(1) 26(1) 0(1) 11(1) 0(1)
o(1) 20(1) 16(1) 19(1) 0(1) 5(1) -1(1)
0(2) 24(1) 13(1) 46(1) -4(1) 19(1) -3(1)
0@3) 25(1) 20(1) 32(1) 5(1) 18(1) 2(1)
F(1) 45(1) 43(1) 40(1) 14(1) 23(1) 25(1)
F(2) 39(1) 42(1) 44(1) -19(1) 16(1) 7(1)
F(3) 24(1) 43(1) 64(1) 4(1) 22(1) 3(1)
F(4) 217(7) 49(2) 26(1) 14(1) 23(3) 43(3)
F(4A) 111(3) 44(2) 76(3) 34(2) 78(3) 37(2)
F(5) 37(1) 111(4) 84(3) 76(3) -2(2) 1(2)
F(5A) 130(4) 43(2) 99(4) 43(2) 91(4) 54(2)
F(6) 92(3) 58(3) 157(5) 61(3) 59(3) 3(2)
F(6A) 174(5) 22(1) 38(1) 4(1) 23(2) 5(2)
C(1) 23(1) 27(1) 28(1) 0(1) 13(1) 4(1)
C(2) 50(1) 25(1) 37(1) 8(1) 26(1) 9(1)
C@3) 19(1) 19(1) 22(1) 1(1) 7(1) 1(1)
C4) 19(1) 20(1) 20(1) -2(1) 7(1) 0(1)
C(5) 26(1) 20(1) 22(1) -2(1) 11(1) 0(1)
C(6) 29(1) 19(1) 23(1) 1(1) 12(1) 2(1)
C(7) 24(1) 19(1) 23(1) 1(1) 9(1) 4(1)
C(8) 19(1) 19(1) 19(1) -1(1) 7(1) 0(1)
C) 18(1) 22(1) 21(1) 2(1) 8(1) 4(1)
C(10) 21(1) 43(1) 24(1) 1(1) 5(1) -7(1)
C(11)  19(1) 13(1) 20(1) 1(1) 7(1) -1(1)
C(12) 16(1) 12(1) 21(1) -1(1) 8(1) 1(1)
C(13) 18(1) 14(1) 25(1) -2(1) 11(1) -1(1)
C(14) 18(1) 17(1) 34(1) 1(1) 16(1) 0(1)
C(15)  20(1) 34(1) 44(1) -1(1) 9(1) -4(1)
C(16)  34(1) 29(1) 47(1) -8(1) 30(1) -4(1)
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C(17)
C(18)
C(19)
C(20)
C(21)
C(22)
C(23)
C(24)
C(25)
C(26)
C(27)
C(28)
C(29)
C(30)
C(31)

39(1)
17(1)
16(1)
16(1)
23(1)
28(1)
24(1)
26(1)
23(1)
18(1)
22(1)
23(1)
26(1)
31(1)
23(1)

25(1)
14(1)
16(1)
14(1)
19(1)
19(1)
16(1)
20(1)
20(1)
14(1)
18(1)
26(1)
25(1)
17(1)
15(1)

59(1)
24(1)
23(1)
27(1)
29(1)
37(1)
51(1)
43(1)
31(1)
19(1)
23(1)
24(1)
28(1)
36(1)
32(1)

12(1)
0(1)
0(1)
-1(1)
3(1)
6(1)
2(1)
-7(1)
-5(1)
-1(1)
0(1)
0(1)
-5(1)
-5(1)
0(1)

34(1)
10(1)
9(1)
10(1)
13(1)
12(1)
14(1)
17(1)
13(1)
8(1)
S(1)
4(1)
S(1)
6(1)
S(1)

1(1)

-1(1)

1(1)
0(1)
3(1)
4(1)
3(1)
2(1)
0(1)

-1(1)

0(1)
0(1)

-8(1)
-5(1)

0(1)
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Table 5.  Hydrogen coordinates ( x 104) and isotropic displacement parameters (A2x 103)

for ys190 Om.

X y V4 U(eq)
H(3A) 6297 8114 7208 24
H(5A) 7122 9635 4400 26
H(7A) 3803 10367 5769 26
H(9A) 3584 9655 7693 24
H(10A) 2176 8291 7506 44
H(10B) 3162 7797 6764 44
H(10C) 2100 8634 6097 44
H(11A) 5509 9889 9533 21
H(11B) 6792 9345 9179 21
H(13A) 5488 9088 12311 22
H(13B) 4327 9189 10873 22
H(15A) 2184 8308 9811 49
H(15B) 1184 7530 10149 49
H(15C) 2452 7250 9557 49
H(16A) 2876 8902 12077 49
H(16B) 3624 8228 13267 49
H(16C) 1904 8121 12445 49
H(17A) 3556 6193 11442 55
H(17B) 2317 6484 12063 55
H(17C) 4038 6592 12882 55
H(21A) 8442 6569 12551 27
H(22A) 9651 5159 13120 33
H(23A) 10324 4305 11589 36
H(24A) 9840 4878 9499 34
H(25A) 8745 6326 8952 28
H(27A) 9142 8335 12601 26
H(28A) 11058 9221 13954 30
H(29A) 10870 10818 13966 32
H(30A) 8740 11534 12601 35
H(31A) 6830 10660 11213 29
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