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General Information:

All reactions were carried out under an atmosphere of nitrogen in oven-dried
glassware. Dichloromethane was freshly distilled from CaH,. Furans were distilled
immediately prior to use. Trifluoroacetic acid (TFA), chloroform, n-butylamine, and (25,
58)-2-(1,  1-Dimethylethyl)-3-methyl-5-phenylmethyl-4-imidazolidinone ~ (4) were
purchased from Aldrich and used without further purification. Chromatographic
separations were carried out using Silicycle ultra pure silica gel (230-400 mesh). Thin
layer chromatography was performed on EM Reagent 0.25 nm silica gel 60-F plates.
Visualization of the developed chromatogram was performed by UV light and vanillin
stain solution followed by heating.

Melting points were measured with a Fisher-Johns melting point apparatus.
Infrared spectra were recorded on a Perkin Elmer 1600 series FT-IR spectrometer.
Optical rotations were measured on a Jasco DIP-370 digital polarimeter. 'H NMR were
recorded on a Bruker ARX-250 (250 MHz), DRX-300 (300 MHz), DRX-500 (500 MHz)
spectrometer and are reported in ppm (8) from tetramethylsilane (TMS: o6 0.0 ppm).
Data are reported as follows: chemical shift, multiplicity (s = singlet, d = doublet, t =
triplet, ¢ = quartet, m = multiplet, dd = doublet of doublet, ddd = doublet of doublet of
doublet), coupling constants (Hz), and integration. '>*C NMR spectra were recorded on a
Bruker ARX-250 (62.5 MHz), DRX-300 (75 MHz), and DRX-500 (125 MHz)
spectrometer with complete proton decoupling. Chemical shifts are reported in ppm from
tetramethylsilane with solvent resonance as the internal standard (CDCls: 6 77.0 ppm).
Analytical high performance liquid chromatography (HPLC) was performed on a Varian
Pro Star model 500 using Chiralpak AD or Chiralcel OD-H column. Silyl enol ethers'

and dialkyl furans® were prepared according to published methods.

General Experimental Procedure:

To a solution of (25, 58)-2-(1, 1’-Dimethylethyl)-3-methyl-5-phenylmethyl-4-
imidazolidinone (4) in CH,Cl, (1 mL) was charged with the appropriate acid and then
placed in a bath of desired temperature. The solution was stirred for 10 min before the
addition of silyl enol ether (1, 5-7) in CH,Cl, (1 mL). After stirring for an additional 10

min, the furan (12-15) (2-5 equiv) was added to it. The resulting solution was stirred at
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constant temperature as mentioned in the table. The reaction mixture was then quenched
with cold water and extracted with diethyl ether. The separated organic layer was dried
over MgSO, and concentrated. The residue was purified by flash chromatography to
afford the 4+3 cycloadducts. For the measurement of enantiomeric excess, the product
was treated with 2-3 equiv of n-butylamine in CHCIl; to give the corresponding pyrrole

derivative.

Compound 8 (Table 1): To a solution of 4 (24.6 mg, 0.10 mmol) in CH,Cl, (1 mL) was
added TFA (7.7 uL, 0.10 mmol). This solution was then cooled to 0 °C and stirred for 10
min before the addition of 1 (85 mg, 0.5 mmol) in CH,Cl, (1 mL). After stirring for an
additional 10 min, furan (363 pL, 5 mmol) was added. The resulting solution was stirred
at this temperature for 96 h. The reaction mixture was quenched with cold water,
extracted with ether (3 X 5 mL), dried over MgSQOy, and concentrated. The residue was
purified by flash chromatography (30 % EtOAc/hexanes) to afford 8 (endo) in 8 % yield
as a colorless oil. IR (neat) 2973, 1725, 1708, 1335 cm'l; 'H NMR (300 MHz, CDCls): &
9.82 (t, J=1.0 Hz, 1H), 6.35 (dd, J = 1.7, 6.1 Hz, 1H), 6.22 (dd, J = 1.7, 6.1 Hz, 1H),
5.06 (ddd, J=1.3,2.6,4.8 Hz, 1H), 4.95 (dd, J= 1.6, 4.6 Hz, 1H), 3.41 (ddd, J=4.8, 6.0,
7.4 Hz, 1H), 2.86 (ddd, J = 1.3, 7.5, 18.8 Hz, 1H), 2.83 (dd, J = 5.1, 15.6 Hz, 1H), 2.36
(dd, J = 1.2, 15.6 Hz, 1H), 2.14 (ddd, J = 0.8, 6.0, 18.8 Hz, 1H); *C NMR (75 MHz,
CDCl): 6205.1, 199.2, 135.3, 131.2, 80.2, 78.1, 51.4, 45.6, 39.4.

Compound 9 (Table 1): To a solution of 8 (8 mg, 0.05 mmol) in CHCI; (2 mL) was
added n-butylamine (15 pL, 0.14 mmol) and stirred for 6 h at room temperature. The
solvent was removed and purified by a short silica gel column chromatography (10 %
EtOAc/hexanes) to afford 9 (6 mg, 63%) as a colorless oil. Enantiomeric excess was
determined by HPLC using a Chiralcel OD-H column [hexanes/isopropanol 99:1; flow
rate 0.7 ml/min; t, = 33.87 min and 42.70 min; 50% ee]; [a]*p 16.0 (¢ 0.30, CHCL); IR
(neat) 2954, 2931, 1480 cm™'; 'H NMR (250 MHz, CDCls): & 6.58 (dd, J = 1.6, 5.8 Hz,
1H), 6.41 (d, J = 2.6 Hz, 1H), 5.96 (d, J = 2.7 Hz, 1H), 5.87 (dd, J = 1.8, 5.8 Hz, 1H),
536 (d,J=1.3 Hz, 1H), 5.14 (dd, J= 1.7, 6.0 Hz, 1H), 3.67 (t,J= 7.3 Hz, 1H), 3.12 (dd,
J=6.1, 15.7 Hz, 1H), 2.29 (d, J = 15.7 Hz, 1H), 1.72-1.60 (m, 2H), 1.39-1.24(m, 2H),
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0.92 (t, J = 7.3 Hz, 1H); °C NMR (62.5 MHz, CDCl3): & 139.9, 125.1, 122.0, 120.1,
117.3,102.5,77.3, 77.0,45.9, 33.1, 26.1, 19.9, 13.6.

Compound 16: (Table 2, entry 1): To a solution of 4 (24.6 mg, 0.10 mmol) in CH,Cl,
(1 mL) was added TFA (7.7 uL, 0.10 mmol). This solution was then cooled to —78 °C
and stirred for 10 min before the addition of 1 (85 mg, 0.5 mmol) in CH,Cl, (1 mL).
After stirring for an additional 10 min, 12 (265 pL, 2.5 mmol) was added. The resulting
solution was stirred for 96 h. The reaction mixture was quenched by cold water,
extracted by ether (3 X 5 mL), dried over MgSQOs, and concentrated. The residue was
purified by flash chromatography (20 % EtOAc/hexanes) to afford 16 (endo) in 64 %
yield as a colorless oil; IR (neat) 2980, 1722, 1707 cm™; 'H NMR (250 MHz, CDCls):
09.83 (t,J=0.9 Hz, 1H), 6.02 (d, /= 5.8 Hz, 1H), 5.92 (d, J= 5.8 Hz, 1H), 3.17 (dd, J =
4.4, 8.6 Hz, 1H), 2.73 (ddd, J= 1.8, 8.6, 17.0 Hz, 1H), 2.60 (d, /= 15.4 Hz, 1H), 2.41 (d,
J=15.4 Hz, 1H), 2.22 (dd, J = 4.4, 16.9 Hz, 1H), 1.49 (d, J = 3.6 Hz, 6H); °C NMR
(125 MHz, CDCls): 6 206.3, 199.8, 138.0, 134.3, 86.6, 84.3, 55.7, 50.7, 39.4, 23.2, 21.8.
Anal. calcd for C;1H405: C, 68.02; H, 7.27. Found: C, 68.03; H, 6.98.

Pyrrole derivative of compound 16: To a solution of 16 (10 mg, 0.05 mmol) in CHCl;
(2 mL) was added n-butylamine (11 pL, 0.10 mmol) and stirred for 6 h at room
temperature. The solvent was removed and purified by a short silica gel column
chromatography (8 % EtOAc/hexanes) to afford the product (8 mg, 67%) as a colorless
oil. Enantiomeric excess was determined by HPLC using a Chiralpak AD column
[hexanes/isopropanol 98:2; flow rate 0.5 ml/min; t. = 10.24 min and 11.86 min; 89% ee];
[a]®p 49.1 (c 0.66, CHCls); IR (neat) 2962, 1480, 1442 cm™; 'H NMR (250 MHz,
CDCl): 6 6.40 (d, J = 2.7 Hz, 1H), 6.25 (d, J = 5.6 Hz, 1H), 5.98 (d, J = 2.7 Hz, 1H),
5.58 (d, J=5.6 Hz, 1H), 3.66 (t, J = 7.3 Hz, 3H), 2.77 (d, J = 15.8 Hz, 1H), 2.37 (d, J =
15.8 Hz, 1H), 1.72-1.55 (m, 2H), 1.68 (s, 3H), 1.55 (s, 3H), 1.39-1.26 (m, 2H), 0.92 (t, J
= 7.3 Hz, 3H). >C NMR (62.5 MHz, CDCl3): & 142.5, 129.1, 124.2, 123.8, 117.1, 101.4,
83.7, 83.2,46.1, 33.0, 32.8, 24.8, 20.0 19.9, 13.6.

Compound 17 (Table 2, entry 6): To a solution of 4 (24.6 mg, 0.10 mmol) in CH,Cl, (1
mL) was added TFA (7.7 uL, 0.10 mmol). This solution was then cooled to —60 °C,
stirred for 10 min, followed by the addition of 1 (85 mg, 0.5 mmol) in CH,Cl, (1 mL).
After stirring for an additional 10 min, 13 (310 mg, 2.5 mmol) was added. The resulting
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solution was stirred at this temperature for 22 h. The reaction mixture was quenched by
cold water, extracted by ether (3 X 5 mL), dried over MgSQO,, and concentrated. The
residue was purified by flash chromatography (15 % EtOAc/hexanes) to afford 17 (endo)
in 55 % yield as a colorless oil; IR (neat) 2970, 1711, 1708 cm'l; '"H NMR (250 MHz,
CDCl): 6 9.82-9.80 (m, 1H), 6.00 (d, J=5.9 Hz, 1H), 5.86 (d, J=5.9 Hz, 1H), 3.18 (dd,
J=4.2,8.8 Hz, 1H), 2.67 (ddd, J = 2.0, 8.8, 16.8 Hz, 1H), 2.56 (d, J= 15.3 Hz, 1H), 2.37
(d, J=15.3 Hz, 1H), 2.20 (ddd, /= 0.5, 4.1, 16.8 Hz, 1H), 1.83-1.68 (m, 4H), 0.96 (t, J =
7.4 Hz, 3H), 0.93 (t, J = 7.4 Hz, 3H); >C NMR (62.5 MHz, CDClL): & 206.9, 199.9,
136.9, 133.6, 89.3, 87.3, 54.8, 49.5, 39.1, 29.2, 27.0, 8.0, 7.7. Anal. calcd for C;3H;30;:
C, 70.24; H, 8.16. Found: C, 69.90; H, 7.95.

Pyrrole derivative of compound 17: To a solution of 17 (Table 3, entry 3) (30 mg, 0.14
mmol) in CHCl; (2 mL) was added butylamine (11 pL, 0.10 mmol) and stirred for 6 h at
room temperature. The solvent was removed and the residue purified by a short silica gel
column chromatography (8 % EtOAc/hexanes) to afford the product (25 mg, 71%) as a
colorless oil. Enantiomeric excess was determined by HPLC using a Chiralpak AD
column [hexanes/isopropanol 98:2; flow rate 0.5 ml/min; t; = 9.04 min and 11.85 min;
81.3 % ee]; [a]*p 35.8 (c 1.48, CHCI3). IR (neat) 2960, 1482, 1454 cm™; "H NMR (250
MHz, CDCl;): 6 6.41 (d, J = 2.5 Hz, 1H), 6.24 (d, J = 5.6 Hz, 1H), 5.97 (d, J = 2.6 Hz,
1H), 5.61 (d, J= 5.7 Hz, 1H), 3.67 (t,J= 7.4 Hz, 2H), 2.75 (d, J = 15.7 Hz, 1H), 2.35 (d,
J=15.7 Hz, 1H), 2.15-2.02 (m, 2H), 1.87 (q, J = 7.5 Hz, 2H), 1.70-1.64 (m, 2H), 1.37-
1.26 (m, 2H), 1.09-1.01 (m, 6H), 0.92 (t, J = 7.4 Hz, 3H); °*C NMR (62.5 MHz, CDCl5):
0 141.5, 127.5, 124.7, 123.5, 117.0, 101.4, 86.8, 86.3, 46.0, 33.0, 31.5, 30.9, 26.0, 19.9,
13.6, 8.2, 8.1.

Compound 18 (Table 2, entry 9): To a solution of 4 (22.1 mg, 0.09 mmol) in CH,Cl, (1
mL) was added TFA (7.0 uL, 0.09 mmol). This solution was then cooled to —78 °C and
stirred for 10 min before the addition of 5 (96 mg, 0.45 mmol) in CH,Cl, (1 mL). After
stirring for an additional 10 min, 14 (342mg, 2.25 mmol) was added. The resulting
solution was stirred at this temperature for 95 h. The reaction mixture was quenched with
cold water, extracted with ether (3 X 5 mL), dried over MgSQy,, and concentrated. The
residue was purified by flash chromatography (20 % EtOAc/hexanes) to afford 18 (endo)
in 74 % yield as a colorless oil. IR (neat) 2962, 2864, 2733, 1719 cm'l; 'H NMR (300
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MHz, CDCl3): 6 9.82-9.80 (m, 1H), 5.99 (d, J=6.2 Hz, 1H), 5.86 (d, /= 5.7 Hz, 1H),
3.17(dd, J=4.2,8.9 Hz, 1H), 2.67 (ddd, J= 2.5, 10.0,17.5 Hz, 1H), 2.56 (d, /= 12.4 Hz,
1H), 2.37 (d, J=15.3 Hz, 1H), 2.21 (dd, J=4.1, 17.5 Hz, 1H), 1.82-1.61 (m, 4H), 1.61-
1.41 (m, 2H), 1.41-1.21 (m, 2H), 1.03-0.88, (m, 6H); >°C NMR (75 MHz, CDCL;): &
206.8, 199.9, 136.9, 133.6, 88.9, 86.9, 55.1, 49.8, 39.1, 38.6, 36.5, 17.1, 16.9, 14.3, 14.2;
HRMS calcd for C;sH»,03Na [M + Na]" 273.14611, found 273.14780.

Pyrrole derivative of compound 18: To a solution of 18 (30 mg, 0.119 mmol) in CHCl;
(6 mL) was added n-butylamine (23 pL, 0.239 mmol) and stirred for 10 h at room
temperature. The solvent was removed and purified by a short silica gel column
chromatography (10 % EtOAc/hexanes) to afford the product as a colorless oil (34 mg,
99%). Enantiomeric excess was determined by HPLC using a Chiralcel AD column
[hexane/isopropanol 98:2; flow rate 0.5 ml/min; t, = 9.60 and 11.18 min; 85%ee]; IR:
2990, 2962, 1486, 1466, 1271 cm™'; "H NMR (250 MHz, CDCl3): & 6.41 (d, J= 2.5 Hz,
1H), 6.23 (d, J=5.7 Hz, 1H), 5.97 (d, /= 2.7 Hz, 1H), 5.60 (d, /= 5.5 Hz, 1H), 3.67 (t, J
= 7.3 Hz, 2H), 2.75 (d, J = 15.7 Hz, 1H), 2.34 (d, J = 15.7), 2.07-1.28 (m, 12H), 1.07-
0.90 (m, 9H); "*C NMR (62.5 MHz, CDCls): & 141.6, 127.5, 124.5, 123.7, 117.0, 101.3,
86.3, 85.9, 46.0, 40.6, 35.5, 33.0, 31.8, 19.9, 17.3, 14.6, 13.6.

Compound 19 (Table 2, entry 11): To a solution 4 (24.6 mg, 0.10 mmol) in CH,Cl, (1
mL) was added TFA (7.7 uL, 0.10 mmol). This solution was cooled to -35 °C and stirred
for 10 min before the addition of 1 (85 mg, 0.5 mmol) in CH,Cl, (1 mL). After stirring
for an additional 10 min, 15 (270 mg, 1 mmol) was added. The resulting solution was
stirred at this temperature for 12 h. The reaction mixture was quenched with cold water,
extracted with ether (3 X 5 mL), dried over MgSQO,, and concentrated. The residue was
purified by flash chromatography (15 % EtOAc/hexanes) to afford 19 as endo:exo
isomers (3.7:1) in 56 % yield as a white crystalline solid. Endo isomer: Ry = 0.43 (25%
EtOAc/hexanes); mp 222-224 °C; IR (film) 2835, 1719, 1709 cm™'; "H NMR (250 MHz,
CDCl): 69.81 (s, 1H), 7.64-7.18 (m, 13H), 7.00-6.97 (m, 1H), 4.26 (dd, J=2.2, 9.9 Hz,
1H), 3.28 (d, /= 14.8 Hz, 1H), 3.14 (d, /= 14.8 Hz, 1H), 2.63 (dd, J=9.9, 17.5 Hz, 1H),
2.37 (dd, J = 2.2, 17.5 Hz, 1H); °C NMR (62.5 MHz, CDCl3): & 205.6, 198.9, 146.7,
141.3, 139.9, 137.2, 129.1, 128.9, 128.5, 128.3, 128.0, 127.9, 125.8, 122.8, 121.7, 88.6,
85.9, 52.5, 50.7, 40.0; Anal. calcd for C,5H,003: C, 81.50; H 5.47. Found: C, 81.71; H,

S-6



5.51; Exo isomer: Ry = 0.21 (25% EtOAc/hexanes); mp 172-173 °C; IR (film) 2835,
1719, 1709 cm™; "H NMR (250 MHz, CDCLs): $ 9.57 (t, J= 1.9 Hz, 1H), 7.64-7.18 (m,
14H), 3.70 (t, J= 6.5 Hz, 1H), 3.28 (d, /= 15.4 Hz, 1H), 3.11 (d, J = 15.4 Hz, 1H), 2.68
(d, J = 1.3 Hz, 1H), 2.65 (d, J = 1.9 Hz, 1H); °C NMR (62.5 MHz, CDCl5): & 206.8,
198.8, 145.0, 143.6, 140.2, 138.6, 129.0, 128.8, 128.6, 128.5, 128.2, 125.9, 125.0, 121.3,
121.2, 87.3, 85.8, 53.8, 49.2, 42.5. Anal. calcd for C,sH,,05: C, 81.50; H 5.47. Found: C,
81.56; H, 5.68.

Pyrrole derivative of compound 19: To a solution of 19 (30 mg, 0.02 mmol) in CHCl;
(2 mL) was added n-butylamine (10 pL, 0.09 mmol) and stirred for 6 h at room
temperature. The solvent was removed and purified by a short silica gel column
chromatography (8 % EtOAc/hexanes) to afford the product as a colorless solid (25 mg,
76%). Endo: Enantiomeric excess was determined by HPLC using a Chiralcel OD-H
column [hexanes/isopropanol 98:2; flow rate 1 ml/min; t; = 8.25 min and 12.42 min; 12
% ee]; Exo: Enantiomeric excess was determined by HPLC using a Chiralcel OD-H
column [hexanes/isopropanol 98:2; flow rate 1 ml/min; t, = 9.46 min and 13.70 min; 68
% ee]; IR (film) 2953, 2925, 1486 cm™; '"H NMR (250 MHz, CDCl3): & 8.00-7.95 (m,
2H), 7.75-7.70 (m, 2H), 7.53-7.33 (m, 6H), 7.11-6.94 (m, 4H), 6.45 (d, J = 2.8 Hz, 1H),
6.08 (d, J = 2.8 Hz, 1H), 3.72-3.64 (m, 2H), 3.48 (d, J = 15.1 Hz, 1H), 3.15 (d, J=15.0
Hz, 1H), 1.70-1.58 (m, 2H), 1.33-1.21 (m, 2H), 0.88 (t, J = 7.2 Hz, 3H); ?C NMR (62.5
MHz, CDCl3): & 150.8, 144.9, 143.3, 139.0, 128.2, 128.0, 127.5, 127.1, 126.1, 125.4,
124.0, 123.1, 121.5, 118.8, 118.5, 103.0, 86.4, 84.6, 46.1, 33.7, 33.0, 19.9, 13.6.
Compound 21 (Eqn. 2): To a solution of 4 (24.6 mg, 0.10 mmol) in CH,Cl, (1 mL) was
added TFA (7.7 uL, 0.10 mmol). This solution was cooled to —30 °C and stirred for 10
min before the addition of 20 (92 mg, 0.5 mmol) in CH,Cl, (1 mL). After stirring for an
additional 10 min, 12 (265 pL, 2.5 mmol) was added. The resulting solution was stirred
at this temperature for 96 h. The reaction mixture was quenched with cold water,
extracted with ether (3 X 5 mL), dried over MgSQOy, and concentrated. The residue was
purified by flash chromatography (20 % EtOAc/hexanes) to afford 21 (endo) (67 mg,
64%) as a colorless oil; IR(neat) 2974, 2921, 1723, 1705 cm'l; 'H NMR (500 MHz,
CDCls): 69.84 (dd, J= 1.2, 3.1 Hz, 1H), 6.04 (d, J = 5.9 Hz, 1H), 5.95 (d, J = 5.9 Hz,
1H), 3.23 (dd, J=4.2, 9.1 Hz, 1H), 2.70 (ddd, /= 1.9, 9.1, 16.8 Hz, 1H), 2.61 (q, J=7.0
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Hz, 1H), 2.21 (ddd, J = 0.8, 4.1, 16.7 Hz, 1H), 1.51 (s, 3H), 1.47 (s, 3H), 1.00 (d, /= 7.0
Hz, 3H); °C NMR (125 MHz, CDCl3): & 207.7, 200.0, 136.7, 135.6, 87.8, 86.7, 55.8,
54.6, 39.7, 21.9, 21.8, 10.1; HRMS calcd for C;;H;03Na [M + Na]™ 231.0992, found
231.0992.

Pyrrole derivative of compound 21: To a solution of 21 (21 mg, 0.1 mmol) in CHCl; (3
mL) was added n-butylamine (14.6 pL, 0.2 mmol) and refluxed for 24 hrs. The solvent
was removed and the residue purified by a short silica gel column chromatography (8 %
EtOAc/hexanes) to afford the product (9 mg, 37%) as a colorless oil. Enantiomeric
excess was determined by HPLC using a Chiralpak AD column [hexanes/isopropanol
98:2; flow rate 0.5 ml/min; t; = 9.96 min and 10.59 min; 9 % ee]; [oc]ZSD 8.0 (c 0.85,
CHClL); IR(neat) 2966, 2929, 2868, 1589, 1454 cm™; '"H NMR (300 MHz, CDCls): §
6.38-6.29 (m, 2H), 5.95 (d, J = 2.8 Hz, 1H), 5.65 (d, J = 5.7 Hz, 1H), 3.81-3.69 (m, 2H),
2.97(q,J="17.1 Hz, 1H), 1.78-1.66 (m, 2H), 1.63 (s, 3H), 1.57 (s, 3H), 1.42-1.25 (m, 2H),
1.16 (d, J=7.1 Hz, 3H ) 0.94 (t, J= 7.3 Hz, 3H). >C NMR (125 MHz, CDCl3): & 143.7,
129.5,128.7, 124.1, 117.7, 101.4, 87.1, 83.4,47.1, 38.8, 33.1, 22.6, 20.2, 20.1, 13.7, 13.1.
Compound 22 (Eqn. 2): To a solution of 4 (24.6 mg, 0.10 mmol) in CH,ClI, (1 mL) was
added TFA (7.7 pL, 0.10 mmol). This solution was cooled to —30 °C and stirred for 10
min before the addition of 20 (92 mg, 0.5 mmol) in CH,Cl, (1 mL). After stirring for an
additional 10 min, furan (181 pL, 2.5 mmol) was added. The resulting solution was
stirred at this temperature for 96 h. The reaction mixture was quenched with cold water,
extracted with ether (3 X 5 mL), dried over MgSQO,, and concentrated. The residue was
purified by flash chromatography (20 % EtOAc/hexanes) to afford 22 (endo) (63 mg,
64%) as a colorless oil. IR (neat) 2970, 1728, 1703 cm™'; '"H NMR (500 MHz, CDCl;): &
9.84 (s, 1H), 6.36 (dd, J= 1.5, 4.7 Hz, 1H), 6.26 (dd, J = 1.5, 6.1 Hz, 1H), 4.93 (dd, J =
1.5,4.5 Hz, 1H), 4.88 (dd, J = 1.5, 4.5 Hz, 1H), 3.42 (m, 1H), 2.89 (m, 1H), 2.82 (dd, J =
7.9, 17.5 Hz, 1H), 2.12 (dd, J = 5.71, 7.5 Hz, 1H), 0.97 (d, J = 7.0 Hz, 3H); °C NMR
(125 MHz, CDCl3): & 206.9, 199.5, 134.2, 132.8, 82.7, 81.2, 50.6, 50.4, 39.5, 10.0;
HRMS calcd for CoH;,03Na [M + Na]™ 203.0679, found 203.0680.

Pyrrole derivative of compound 22: To a solution of 22 (28 mg, 0.15 mmol) in CHCI;
(3 mL) was added n-butylamine (56 pL, 0.77 mmol) and refluxed for 24 hrs. The solvent

was removed and purified by a short silica gel column chromatography (8 %
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EtOAc/hexanes) to afford the product as a colorless oil (14 mg, 43%). Enantiomeric
excess was determined by HPLC using a Chiralpak AD column [hexanes/isopropanol
98:2; flow rate 0.5 ml/min; t. = 17.73 min and 24.33 min; 7% ee]; IR (neat) 2970, 2917,
1589, 1470 cm™; "H NMR (250 MHz, CDCl3): § 6.72 (dd, J = 1.5, 5.8 Hz, 1H), 6.35 (d,
J=23Hz, 1H), 5.94 (d, J= 2.7 Hz, 1H), 5.88 (dd, /= 1.7, 5.9 Hz, 1H), 525 (d, /= 1.7
Hz, 1H), 4.96 (dd, J= 1.5, 5.7 Hz, 1H), 1.70 (m, 2H), 1.32 ( m, 2H), 1.14 (d, /= 7.1 Hz,
3H ) 0.94 (t, J = 7.3 Hz, 3H). °C NMR (62.5 MHz, CDCl3): & 142.0, 125.3, 120.3,
117.9,112.7, 102.6, 82.0, 79.0, 47.2, 33.1, 32.6, 20.1, 13.7, 13.2.

Relative Stereochemistry of 21:

o) (0]
10 10 9
,,,,,, 3 3 g A3
S —Me
5 | Me 5 1
6 7 6 7
endo 24 exo 24 21

The determination of the relative stereochemistry of 21 was made by NOESY
experiments.” From these experiments, we observed the following cross peaks: CH,-10
and H-6 (intense), CH3-9 and H-7 (intense). We can therefore assign to 21, the structure
shown. Further support for this stereochemical assignment comes from a comparison of
the chemical shifts of H-2, H-8, H-9 in 21 with the endo and exo isomers of 24 (Table
1).* Further support was from a comparison of ?C chemical shift of C-4, C-8 and C-9 in
21 with the endo and exo isomers of 24 (Table 2).*

Table 1. 'H Chemical shifts, 8 (ppm), in CDCl; of 21 and diastereoisomeric pairs of 24

Compound H-2 H-4 H-6 H-7 H-8 H-9
endo 24 2.57 277 6.25 6.12 1.51 0.96
exo 24 2.26 2.26 6.19 6.04 1.39 1.26
21 2.61 3.23 6.04 5.95 1.51 1.0

S-9



Table 2. *C Chemical shifts, 8 (ppm), in CDCl; of 21 and diastereoisomeric pairs of 24

Compound C-2 C-4 C-6 C-7 C-8 C-9
endo 24 49.27 55.36  136.31 132.89 21.33 9.75
exo 24 48.78 53.35 137.75 133.29 19.68 14.54
21 54.58 55.8 136.68 135.59 21.9 10.1

[1] Ohno, M.; Mori, K.; Hattori, T.; Eguchi, S. J. Org. Chem., 1990, 55, 6086.

[2] McKeown, N. B.; Chambrier, 1.; Cook, M. J. J. Chem. Soc., Perkin Trans. 1 1990,
1169.

[3] Montana, A. M.; Grima G. M.; Garcia, F. Magn. Reson. Chem. 1999, 37, 507-511.

[4] Montana, A. M.; Ribes S.; Grima G. M.; Garcia, F. Magn. Reson. Chem. 1998, 36,
174-180.
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sg-4-120-furan adduct-1H NMR
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Current Data Parameters

NAME
EXPNO
PROCNO

sg-4-120
1
1

F2 - Acquisition Parameters

Date _
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

Ow

DE

20020702
20.41
drx300

5 mm Multinucl
7930

32768
CDC13

16

2

B172.839
0.188380
2.6542580
228.1
81.000
6.00

300.0
1.00000000

7.50
0.00
300.1318534

Hz
Hz
sec

usec
usec

sec

usec
dB
MHz

F2 - Processing parameters

SI
SF
WOW
558
LB
GB
PC

32768
300.1300001
EM

0

0.30

0

1.30

1D NMR plot parameters

CX

Cy
Fip
F1
F2p
F2
PPMCM
HZCM

20.00
4.00
11.080
3325.35
-0.845
-253.58
0.59623
178.94669

MHz

Hz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Bpm

205.085

199.285

sg-4-120-furan adduct-13C NMR

80.207
78.088

135.391
131.216
= 77.434

77.011
76.587

— 51.436

45.699
39.426
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CHO |

T

T

175

¥

Current Data Parameters

NAME sg-4-120
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters

Date _ 20020702
Time 20.52
INSTRUM drx300
PROBHD 5 mm Multinucl
PULPRQOG 2gdc30
0 65536
SOLVENT cbCl3
NS 306
ns 4
SWH 18832.578
FIDRES 0.287362
AQ 1.7400136
AG 32768
DwW 26.550
DE 6.00
TE 300.0
Dt 1.00000000
dit 0.03000000
======== CHANNEL f1 ====
NUCH 13C
P1 7.75
PLY 6.00
SFO1L 75.4760107
======== CHANNEL 2 ====
CPDPRG2 waltzi6
Nuc2 tH
pPCPD2 100.00
pL2 120.00
PL12 24.50
SF02 300.1312005

usec
dB
dB
MHz

F2 - Processing parameters

SI 32768
SF 75.4677519
WDW EM
Ss8 0
LB 1.00
GB 0
PC 1.40

1D NMR plot parameters

CX 20.00
cy 6.00
F1P 222.039
Fi 16756.80
FapP -2.064
F2 -155.79
PPMCM 11.20548
HZCM 845.62946

MHz

Hz

cm
cm
pom
Hz
ppm

ppm/cm
Hz/cm

S12



ppm

__——7.27035

|
i

Integral

6.60173
6.59551
6.57835
6.57215
6.41463
6.40386

1.0000
0.9617

1.0184
0.9707

0.9680

—_—

0.9950

5.16081

5.15407
5.13670

5.12965

3.70319
3.67427
3.64525
3.16090

e
=

3.09809
3.07370
2.32953
2.26655

£
—\\\\_

1.72513
1.69686
1.66595
1.65758
1.63669
1.60741
1.56681
1.39221
1.36228

J;
}

.

2.1024

1.0366

1.0450

3.7825

2.7166

1.33187
1.30115

3.5461

1.27178
1.24366
0.95565
0.92664
0.89723
0.01243

S

:_______:__,__::____,_,_:,_,:.Z_._:

ppm

7

6

5

4

3

2
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Current Data Parameters

NAME sg-4-furan
EXPNC 1
PROCNO 1

F2 - Acguisition Parameters

Date_ 20020713
Time 13.50
INSTRUM arx250
PROBHD 5 mm QNP 4H
PULPROG zg30
0 32768
SOLVENT CDOC13
NS 16
DS 2
SWH 5208.333
FIDRES 0.158946
AQ 3.1457778
RG 4096
DW 86.000
OE 137.14
TE 300.0
D1 1.00000000
P1 8.70
SFO1 250.1315321
NUCLEUS 1H

F2 - Processing parameters

SI 16384
SF 250 . 1300049
WO EM
SSB 0
LB 0.20
6B 0
PC 1.50

1D NMR plot parameters

CX 20.00
Cy 9.00
FiP B8.163
F1 2041.93
Fep -0.694
F2 -173.83
PPMCM 0.44288
HZCM 110.77803

MHz

Hz

cm
ppm
Hz
ppm
Hz
ppm
Hz/
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ppm

138.970

125.104

120.132

117.304

102.542

77.525
77.335

—— 77.017

76.509

45.932

33.138

26.135

19.980

13.691

80

60

20

Current Data Parameters

NAME sg-4-furan
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters

Date_ 20020713
Time 13.55
INSTRUM arx250
PROBHD 5 mm GNP 1H
PUL.PROG zgdc30
0 36864
SOLVENT CDC13
NS 3716
DS 4
SWH 17241.379
FIDRES 0.467702
AG 1.0691060
RG 22800
DW 29.000
DE 41.43
TE 300.0
D12 0.00002000
DL5 23,00
CPDPRG waltz16
P31 103.00
D1 1.00000000
P1 5.35
SFO1 62.9023694
NUCLEUS 13C
D11 0.03000000

Hz
Hz
sec

use
use
K
sec
aB

use
sec
use
MHz

SecC

F2 - Processing parameters

SI 32768
SF 62.8852392
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40

1D NMR plot parameters

CX 20.00
cy 10.00
F1P 148.694
F1 9352.17
Fep 0.474
F2 29.80
PPMCM 7.41103
HZCM 466. 11865

MHz

Hz

cm
cm
ppm
Hz
ppm
Hz
ppm
Hz/
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Current Data Parameters

NAME 5g-4-43-1
EXPNO 1
PROCNG 1

F2 - Acquisition Parameters

Date_ 20020603
Time 15.22
INSTRUM arx250
PROBHD 5 mm GNP 1H
PULPROG Zg30
0 32768
SOLVENT COC13
NS 16
DS 2
SWH 5208.333
FIDRES 0.158946
AQ 3.1457779
RG 2860
DW 96.000
DE 137.14
TE 300.0
D1t 1.00000000
P1 8.70
SFO1 250.1315321
NUCLEUS iH

Hz
Hz
sec

use
use

sec
use
MHz

F2 - Processing parameters

SI 16384
SF 250.1300056
WOW EM
5SB 0
LB 0.20
GB 0
PC 1.50

1D NMR plot parameters

CX 20.00
CY 12.50
F1P 10.792
F1 2699 .42
Fap -0.838
F2 -209.60
PPMCM 0.58150
HZCM 145. 45097

MHz

Hz

cm
cm
ppm
Hz
ppm
Hz
ppm
Hz/
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—206.257
—199.810

-——138.004
TT——134.289

86.582
— 84.280

77.260
77.006
76.751

—— 55.688
——— 50.711

— 39.436

___— 23.201
T~ 21.832
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Current Data Parameters

NAME 59-4-43
EXPNO 2
PROCNO 1

F2 - Acguisition Parameters

Date_ 20020603
Time 17.45
INSTRUM DRX500
PROBHD 5 mm Multinucl
PULPROG zqdc30
0 65536
SOLVENT CDC13
NS 450
DS 4
SWH 39681.812
FIDRES 0.605436
AQ 0.8258188
RG 16384
DW 12.600
DE 6.00
TE 298.0
D1 1.00000000
di1 0.03000000
s======= CHANNEL f1 ====
NUC1 13C
P1 8.24
PLY 3.00
SFO1 125.7713108
=====x=== CHANNEL f2 ====
CPOPRG2 waltz16
NUC2 1H
PCPD2 107.00
PL2 0.00
pL12 21.00
SF02 500. 1320005

dB
dB
MHz

F2 - Processing parameters

SI 32768
SF 125.7577323
WOW EM
558 0
LB 1.00
GB 0
PC 1.40

1D NMR plot parameters

CX 20.00
cy 8.00
FiP 266.058
F1 33458.86
Fap -49.484
F2 -6222.98
PPMCM 15.77708
HZCM 1984.09204

MHz

Hz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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ppm
7.25061

6.41267
6.40188
6.26532
g 24298
=<::::5.98239
5 97155
___5.59599
TTT—~-5.57378
3.69002
3.66077
3.63160

\

e

2.80218
2.40597
2.34281

72088
1.68403
1.66107
1.65262

P

55847
38965
.35986
1.32966
1.29898
1.26968
0.94817
0.91913
0.B88986
0.00050

~

1
1

Bu.
N
NS
Me Me |
pyrrole derivative
of 16
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Current Data Parameters

NAME sg-4-51
EXPNO 1
PROCNO 1

F2 - Acgquisition Parameters

Date_ 20020629
Time 12.18
INSTRUM arx250
PROBHD 5 mm GNP 1H
PULPROG 2930

0 32768
SOLVENT CDC13

NS 16

0s 2

SWH 5208.333 Hz
FIDRES 0.158946 Hz
AQ 3.1457779 sec
RG 1024

DwW 96.000 use
OE 137.14 use
TE 300.0 K
D1 1.00000000 sec
P1 8.70 use
SFO1 250.1315321 MHz
NUCLEUS 1H

F2 -~ Processing parameters

SI 16384
SF 250 . 1300087 MHz
WOW EM
558 0
LB 0.20 Hz
GB 0
pC 1.50

10 NMR plot parameters

CX 20.00 cm
cy 12.50 cm
FiP 7.943 ppm
F1 1986.69 Hz
Fep -0.713 ppm
F2 ~178.40 Hz
PPMCM 0.43273 ppm
HZCM 108.25461 Hz/
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Current Data Parameters

NAME 5g-4-51
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters

Date_ 20020629
Time 14.43
INSTRUM arx250
PROBHD 5 mm GNP 4H
PULPROG zg9dc30
1D 36864
SOLVENT chCi13
NS 4123
DS 4
SWH 17241.378
FIDRES 0.467702
AG 1.0691060
ARG 22800
DW 29.000
DE 41.43
TE 300.0
D12 0.00002000
DLS 23.00
CPDPRG waltz16
P31 103.00
D1 1.00000000
P1 5.35
SFO1 62.8023694
NUCLEUS 13C
D11 0.03000000

Hz
Hz
Sec

use
use

Sec
dB

use
sec
use
MHz

Sec

F2 - Processing parameters

SI 32768
SF 62.8852440
WOW EM
558 0
LB 1.00
GB 0
PC 1.40

10 NMR plot parameters

CX 20.00
cY 10.00
FiP 150.212
Fi 9447 .60
Fa2pP 8.366
F2 526.19
PPMCM 7.09228
HZCM 446.07059

MHz

cm
cm
ppm
Hz
ppm
Hz
ppm
Hz/
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Current Data Parameters

NAME 59-4-103-1
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20020623
Time 17 .48
INSTRUM arx250
PROBHD 5 mm GNP 1H
PULPROG zg930
0 32768
SOLVENT CDC13
NS 16
DS 2
SWH 5208.333
FIDRES 0.158946
AQ 3.1457773
RG 715
DW 96.000
DE 137.14
TE 300.0
b1 1.00000000
P1 8.70
SF01 250.1315321
NUCLEUS 1H

Hz
Hz
Sec

use
use
K

use
MHz

F2 - Processing parameters

51 16384
SF 250.1300048
WOW EM
55B 0
LB 0.20
GB 0
PC 1.50

10 NMR plot parameters

CX 20.00
cy 6.00
F1P 10.775
F1 2695.05
FeP -0.829
Fe -207.30
PPMCM 0.58017
HZCM 145.11768

MHz

Hz

cm
cm
ppm
Hz
ppm
Hz
ppm
Hz/
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Current Data Parameters

NAME $g-4-103-1
EXPNG 3
PROCNO 1

F2 - Acquisition Parameters

Date_ 20020623
Time 18.03
INSTRUM arx250
PROBHD 5 mm GNP {H
PULPROG zgdc30
0 36864
SOLVENT CDC13
NS 1238
Ds 4
SWH 17241.379
FIDRES 0.467702
AQ 1.0691060
RG 22800
DW 29.000
DE 41.43
TE 300.0
D12 0.00002000
DLS 23.00
CPDPRG waltzib
P31 103.00
D1 1.00000000
P1 5.35
SFO1 62.8023694
NUCLEUS 13C
D11 0.03000000

Hz
Hz
sec

use
use

sec
oI}

use
sec
use
MHz

Sec

F2 - Processing parameters

SI 32768
SF 62.8952419
WDW EM
558 0
LB 1.00
GB 0
PC 1.40

10 NMR plot parameters

CXx 20.00
cy 10.00
F1P 250.354
F1 16746.05
Fep -23.775
Fe -1495 .33
PPMCM 13.70643
HZCM 862.06891

MHz

Hz

cm
cm
ppm
Hz
ppm
Hz
ppm
Hz/
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Current Data Parameters

NAME 59-4-105
EXPNO 1
PAOCNO 1

F2 - Acquisition Parameters

Date_ 20020624
Time 16.46
INSTRUM arxa50
PROBHD 5 mm GNP 1H
PULPROG 2g30
10 32768
SOLVENT CDC13
NS 16
DS 2
SWH 5208.333
FIDRES 0.158946
AQ 3.1457779
ARG 1430
DW 96.000
DE 137.14
TE 300.0
D1 1.00000000
P1 B.70
SFO1 250.1315321
NUCLEUS 1H

F2 - Processing parameters

SI 16384
SF 250.1300049
WOW EM
558 0
LB 0.20
GB 0
PC 1.50

10 NMR plot parameters

CX 20.00
cY 6.00
F1P 8.033
F1 2009.22
F2P -0.630
F2 -157 .61
PPMCM 0.43314
HZCM 108.34129

MHz

Hz

cm
ppm
Hz

ppm
Hz

ppm
Hz/
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Current Data Parameters

NAME 59-4-105
EXPNO 2
PROCND 1

F2 - Acquisition Parameters

Date_ 20020624
Time 16.51
INSTRUM arx250
PROBHD 5 mm GNP 1H
PULPROG zgdc30
10 36864
SOLVENT CbCc13
NS 2959
DS 4
SWH 17241.379
FIDRES 0.467702
AQ 1.0691060
RG 22800
OwW 29.000
DE 41.43
TE 300.0
D12 0.00002000
DLS 23.00
CPDPRG waltz16
P31 103.00
D1 1.00000000
P 5.35
SFO1 62.9023694
NUCLEUS 13C
D11 0.03000000

Hz
Hz
sec

use
use
K
sec
dB

use
sec
use
MHz

SEC

F2 - Processing parameters

SI 32768
SF 652.8852440
WDW EM
SSB 0
LB 1.00
G8 0
PC 1.40

10 NMR plot parameters

CX 20.00
cy 10.00
F1P 152.264
F1 9576.67
Fep -1.280
F2 -80.48
PPMCM 7.67717
HZCM 482.85727

MHz

Hz

cm
cm
ppm
Hz
ppm
Hz
ppm
Hz/
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sw-IV-110-A11H NMR
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CHO
Pr
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2.0002

1.74115

1.0018

1.72606
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1.0802
2.4436
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1.69705
1.68739
1.66988
0.98588
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Current Data Parameters

NAME sw-Iv-110-A1
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date 20021210
Time 21.12
INSTRUM drx300
PROBHD 5 mm Multinucl
PULPROG 2930
e 32768
SOLVENT COC13
NS 16
DS 2
SWH 6172.839
FIDRES 0.188380
AQ 2.6542580
RG 143.7
DW 81.000
DE 6.00
TE 300.0
D1 1.00000000
D31 0.00000000
======== CHANNEL f{ ====
NUC1 1H
P1 7.50
PL1 0.00
SFO1 300.1318534

usec
dB
MHz

F2 - Processing parameters

SI 32768
SF 300.1300016
WOW EM
ss8 0
LB 0.30
GB 0
PC 1.30

1D NMR plot parameters

cx 20.00
CY 12.50
FipP 12.000
F1 3601.56
F2p -0.500
F2 -150.06
PPMCM 0.62500
HZCM 187 .88125

MHz t
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sw-IV-110-A113C NMR

Current Data Parameters

, NAME sw-IV-110-A1
sl o~ M~ 0 < @ T gy L) < @ O gy~ M © EXPND 2
o S ] oo I S UG ) I ~ o0 O @ o O wn N o PROCNG '
@ O ® W o g T O W ~ 0 < O WO — o0 m Al
@ @ © ™ @O~ W 0@ O @ W ~ 0S¥
o ™M ™ Q@ ~ M~ P~ 0T Mmmm LR T T ] F2 - Acquisition Parameters
o T Date_ 20021210
Time 21.14
INSTRUM drx300
PROBHD 5 mm Multinucl
PULPROG 29dc30
0 65536
SOLVENT CoC13
NS 173
DS 4
SWH 18850.141 Hz
FIDRES 0.287630 Hz
AQ 1.7383924 sec
. ARG 32768
o DW 26.525 usec
WL 13 37.89 usec
‘ CHO TE 300.0 K
i 01 1.00000000 sec
Pr Pr d11 0.03000000 sec
D31 0.00000000 sec
Am ======== CHANNEL f1 ========
NUC1 13C
P1 7.75 usec
PL1 6.00 dB
. SFO1 75.4760107 MHz
======== CHANNEL f2 ========
CPOPRG2 waltz16
NuC2 1H
pCPD2 100.00 usec
pPL2 120.00 dB
pL12 24.50 dB
SF02 300.1312005 MHz

F2 - Processing parameters

SI 32768
SF 75.4677514 MHz
WOW EM
5SB 0
LB 1.00 Hz
GB 0
2o 1.40
10 NMR plot parameters
CX 20.00 cm
cy - 5.00 cm
F1P 234.330 ppm
Fi 17684.39 Hz
FeP -15.447 ppm
T T W T T T T _ T T T T _ T T T T _ T T T T ; T T T w T T T T _ T T T T ~ T T T T _ T T T WMZOZ MMwame MN \
. pm/cm
200 175 150 125 100 75 50 25 0 i 942.50702 Hz/cm
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m:/z
N
Pr Pr
. .
pyrrole derivative
-l I - 8
- ;DT [de] w [0} ~ ~ <
© [SVARS @B [{e] (o] < ~ ~ m
S | w0 @ ()] o] ~ e}
F.. OO |O (] - o < [qV] len]
5 ~
7 % T T * T T T _ T T T 4 T T T _ T T _
ppm 10 8 6 4 2 0

\ Current Data Parameters

| NAME SW~1V-116-A1
| EXPNO 1
| PAOCNO 1

F2 - Acquisition Parameters

Date_ 20021211
Time 11.44
INSTRUM arx250
PROBHD 5 mm GNP 1H
PULPROG 2930
T0 32768
SOLVENT cDC13
NS 16
DS 2
SWH 5208.333
FIDRES 0.158946
AQ 3.1457779
RG 745
DW 96.000
DE 137.14
TE 300.0
D1 1.00000000
P1 8.70
SF01 250. 1315321
NUCLEUS 1H

F2 - Processing parameters

SI 16384
SF 250. 1300048
WDW EM
558 0
LB 0.20
GB 0
PC 1.50

10 NMR plot parameters

CX 20.00
CY 12.50
F1P 12.000
F1 3001.56
F2rP -0.300
Fe ~-125.07
PPMCM 0.62500
HZCM 156.33125

MHz

Hz

ppm
Hz/

S25



ppm

@ N D~
(=) AN O Y
® wnNo
-~ NS S Mo~
T [QVERQUEN QU o]
T AT
Bu.
N7
=~
Pr Pr

pyrrole derivative
of 18

101.386

86.370
85.915
77.504
76.997
76.488

46.039
40.624

_—— 35.568
= 33.064

31.852

__— 19.995

17.306

—— 14.663

13.680

Current Data Parameters

NAME Sw-IV-116-A1
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters

Date_ 20021211
Time 11.47
INSTRUM arx250
PROBHD 5 mm GNP tH
PULPROG zg9dc30
0 36864
SOLVENT CDC13
NS 172
DS 4
SWH 17241.379
FIDRES 0.467702
AQ 1.06391060
RG 22800
DW 29.000
DE 41.43
TE 300.0
D12 0.00002000
DLS 23.00
CPDPRG waltz16
P31 103.00
D1 1.00000000
P1 5.35
SFO1 62.9023694
NUCLEUS 13C
D11 0.03000000

Hz
Hz
sec

use
use
K
sec
aB

use
sec
use
MHz

sec

F2 - Processing parameters

SI 32768
SF 62.8952419
WOW EM
SSB 0
LB 1.00
GB 0
PC 1.40

10 NMR plot parameters

X 20.00
cy - 10.00
F1p 250.388
F1 15748.23
Fop -23.740
Fe -1493.14
PPMCM 13.70643
HZCM 862.06891

MHz

Hz

cm
cm
ppm
Hz
ppm
Hz
ppm
Hz/
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Endo 19

-
-
=
—

Integral
1.000
18.525
1.190
1.113
1.285
1.107
1.227
1.158

ppm 8 6 4 2 0

Current Data Parameters

NAME sg-4-77-1-1
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20020629
Time 15.46
INSTRUM arx250
PROBHD 5 mm GNP 1H
PULPROG 2930
0 32768
SOLVENT cbc13
NS 16
0s 2
SWH 5208.333
FIDRES 0.158946
AQ 3.1457779
AG 1024
OW 96.000
DE 137 .14
TE 300.0
D1 1.00000000
P1 8.70
SF01 250.1315321
NUCLEUS iH

Hz
Hz

use
use
K

use
MHz

F2 - Processing parameters

SI 16384
SF 250. 1300100
WDW EM
5SB 0
LB 0.20
GB 0
PC 1.50

10 NMR plot parameters

cX 20.00
cY 6.00
FiP 10.258
F1 2565.80
F2pP -0.436
Fe -109.02
PPMCM 0.53468
HZCM 133.74112

MHz

Hz

cm
ppm
Hz

ppm
Hz

ppm
Hz/
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Current Data Parameters

NAME sg-4-77-1
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters

Date_ 20020628
Time 18.58
INSTRUM arx250
PROBHD 5 mm GNP 1H
PULPRGG zgdc30
0 36864
SOLVENT CDC13
NS 3250
DS 4
SWH 17241.379
FIDRES 0.467702
AG 1.0691060
RG 22800
Dw 29.000
OE 41.43
TE 300.0
D12 0.00002000
DLS 23.00
CPDPRG waltz16
P31 103.00
D1 1.00000000
P1 5.35
SFO1 62.9023694
NUCLEUS 13C
D11 0.03000000

Hz
Hz
Sec

use
use

sec
dB

use
sec
use
MHz

sec

F2 - Processing parameters

SI 32768
SF 62.8852440
WDW EM
5SB 0
LB 1.00
GB 0
PC 1.40

1D NMR plot parameters

CX 20.00
cy 10.00
FipP 218.478
F1 13741.24
F2P -6.243
F2 -392.68
PPMCM 11.23608
HZCM 706.69604

MHz

Hz

cm
cm
ppm
Hz
ppm
Hz
ppm
Hz/
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Current Data Parameters

NAME sg-4-77-4-1
EXPNG 1
PROCNO 1

F2 - Acgquisition Parameters

Date_ 20020608
Time 21.29
INSTRUM arx250
PROBHD 5 mm GNP 1H
PULPROG zg30
0 32768
SOLVENT CcbC13
NS 16
bs 2
SWH 5208.333
FIDRES 0.1583946
AQ 3.1457779
RG 11400
DW 96.000
DE 137.14
TE 300.0
D1 1.00000000
P1 B.70
SFO1 250. 1315321
NUCLEUS 1H

Hz
Hz
SEec

F2 - Processing parameters

SI 16384
SF 250. 1300078
WDW EM
558 0
LB 0.20
GB 0
PC 1.50

1D NMR plot parameters

CX 20.00
CY 12.50
FiP 10.479
[ 2621.04
F2pP -0.833
Fe -208.48
PPMCM 0.56561
HZCM 141.47635

MHz

Hz

cm
ppm
Hz
ppm
Hz
ppm
Hz/

o enay TTRR
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ppm

206.832

198.761

144,989
143.598
140.173

“"ScHO

Ph Ph

Exo 19

129.050
128.758
128.585
128.518

128.182

125.875
124.970
121.321
121.216

——— B85.842

77.510
77.002
76.494

53.775
49.150

42.473

ppm

200

50

Current Data Parameters

NAME sg-4-77-4-2
EXPNO 3
PROCNO 1

F2 - Acguisition Parameters

Date_ 20020608
Time 22.03
INSTRUM arx250
PROBHD 5 mm GNP 1H
PULPROG 2g0c30
0 36864
SOLVENT CDC13
NS 2371
0s 4
SWH 17241.379
FIDRES 0.467702
AG 1.0691060
RG 22800
0w 29.000
DE 41.43
TE 300.0
D12 0.00002000
DLD 23.00
CPDPRG waltz16
P31 103.00
D1 1.00000000
P1 5.35
SFO1 62.9023694
NUCLEUS 13C
D11 0.03000000

Hz
Hz
Sec

use
use

Sec
aB

use
sec
use
MHz

Sec

F2 - Processing parameters

51 32768
SF 62.8952408
WDW EM
558 0
LB 1.00
GB 0
PC 1.40

1D NMR plot parameters

Cx 20.00
CY 10.00
Fip 235.308
F1 14837.48
Fep -2.900
F2 -182.42
PPMCM 11.94041
HZCM 750.99475

MHz

Hz

cm
cm
ppm
Hz
ppm
Hz
ppm
Hz/
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ppm
7.9992
7.9712
7.9678
7.7340
7.7053
7.7033

S

T O WOoOOY ITYTYOYSTMO - LOLOOO WU S 0o Mol
T UM T M MO MO ONMOMmT M S BNAVEN A B S
OMN UL MMOYT T~ OO O OWWN S o a NO O~ WO
5444444221100994400 776666
~ 77777777777666666 333333

3.5148
3.4546

o]
~
[s2]
~
™

3.1276
1.7055
1.6764
1.6467
1.6161
1.5868
1.5170
1.5155
1.3317

/

Ph

pyrrole derivative

~
~
(=]
m
~

[a¥)
o
~
[g¥)
-~

1.2415
1.2129
0.9782
0.9518
0.9182
0.8893
0.8597
-0.0003
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= oy [ < -~ -~ ||~ ~1 [q¥] m <~

I i I ' I ' I ' I ' I ' I ! f I ' I
ppm 8 7 6 5 4 3 2 1 0

Current Data Parameters

NAME 5g-4-78
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20020629
Time 16.03
INSTRUM arx250
PROBHD 5 mm GNP tH
PULPROG 2930
0 32768
SOLVENT Cco0C13
NS 16
DS 2
SWH 5208.333
FIDRES 0.158946
AQ 3.1457779
RG 2048
DW 96.000
DE 137.14
TE 300.0
D1 1.00000000
P1 8.70
SFO1 250.1315321
NUCLEUS tH

F2 - Processing parameters

SI 16384
SF 250.1300110
WOW EM
SSB 0
LB 0.20
GB 0
pC 1.50

1D NMR plot parameters

CX 20.00
cy 5.00
F1P 9.228
F1 2308.42
Fap -0.718
F2 -178.67
PPMCM 0.49736
HZCM 124.40448

MHz

Hz

cm
ppm
Hz

ppm
Hz

ppm
Hz/
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ppm
7.9992
7.9712
7.9678
7.7340
7.7053
7.7033
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5444444221100994400 776666
~ 77777777777666666 333333

3.5148
3.4546

o]
~
[s2]
~
™

3.1276
1.7055
1.6764
1.6467
1.6161
1.5868
1.5170
1.5155
1.3317

/

Ph

pyrrole derivative

~
~
(=]
m
~

[a¥)
o
~
[g¥)
-~

1.2415
1.2129
0.9782
0.9518
0.9182
0.8893
0.8597
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Current Data Parameters

NAME 5g-4-78
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20020629
Time 16.03
INSTRUM arx250
PROBHD 5 mm GNP tH
PULPROG 2930
0 32768
SOLVENT Cco0C13
NS 16
DS 2
SWH 5208.333
FIDRES 0.158946
AQ 3.1457779
RG 2048
DW 96.000
DE 137.14
TE 300.0
D1 1.00000000
P1 8.70
SFO1 250.1315321
NUCLEUS tH

F2 - Processing parameters

SI 16384
SF 250.1300110
WOW EM
SSB 0
LB 0.20
GB 0
pC 1.50

1D NMR plot parameters

CX 20.00
cy 5.00
F1P 9.228
F1 2308.42
Fap -0.718
F2 -178.67
PPMCM 0.49736
HZCM 124.40448

MHz

Hz

cm
ppm
Hz

ppm
Hz

ppm
Hz/
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9.84117
9.83956

<

9.83743
9.83581

7.27012

6.04908
6.03735

X .

\

5.95782
5.84609

™~
~
m
n
[qV]
m

3.24480
3.23497
3.22658
2.69467
2.69081
2.67644
2.67261
2.61787

2.60388
2.23964
2.23811
2.23134
2.22972
2.20617
2.20454
2.19773
2.19623

1.50969
1.:46846
1.01435
1.00041
0.00016
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Current Data Parameters

NAME XH-1v-4-A2
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20021125
Time 23.06
INSTRUM DAX500
PROBHD 5 mm Multinucl
PULPROG 2930
0 45056
SOLVENT CDC13
NS 16
DS 2
SWH 10330.578
FIDRES 0.229283
AQ 2.1807604
RG 64
Dw 48.400
DE 6.00
TE 296.7
D1 1.00000000
======== CHANNEL f1 ====
NUC1 1H
P1 13.25
PL1 ~3.00
SFO1 500. 1330885

usec
dB
MHz

F2 - Processing parameters

SI 32768
SF 500. 1300084
NDW EM
5SB 0
LB 0.20
GB 0
pC 1.40

1D NMR plot parameters

CX 20.00
CcY 12.50
FiP 11.000
F1 5501.43
Fep -0.500
Fe -250.07
PPMCM 0.57500
HZCM 287.57477

MHz

cm
cm
ppm
Hz
ppm
Hz
ppm/cr
Hz/cm
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Current Data Parameters

NAME XH-TV-4-A2
EXPNO 2
PROCNO 1

F2 - Acguisition Parameters

Date_. 20021125
Time 23.08
INSTRUM DRX500
PROBHD 5 mm Multinucl
PULPROG zgdc30
10 65536
SOLVENT COC13
NS 150
ns 4
SWH 39681.812
FIDRES 0.605436
AQ 0.8258188
RG 16384
OwW 12.600
DE §.00
TE 298.0
D1 1.00000000
di1 0.03000000
======== CHANNEL f1 ====
NUC1 13C
P1 7.90
PL1 3.00
SFO1 125.7713108
======== CHANNEL f2 ====
CPDPRG2 waltz16
NUC2 1H
PCPO2 88.00
pL2 0.00
pLi2 21.00
SFo2 500. 1320005

F2 - Processing parameters

S 32768
SF 125.7577335
WOW EM
558 0
LB 1.00
GB 0
pC 1.40

1D NMR plot parameters

Cx 20.00
94 8.00
FiP 220.000
Fi 27666.71
Fep -10.000
F2 -1257.58
PPMCM 11.50000
HZCM 1446.21472

MHz

Hz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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1H NMR

Current Data Parameters

NAME XH-IV-9-1
OO 4 ~NOUOONS OO0 0LUOUNO—- MO MOOANSWEOOLO-—NN - OMmWwUMmaOo <~ O EXPNO 1
OO~ <T OSSN OMMMO SN0 S NN ST oW IS0 O0Y oMo oY oo
OMOoOOM~MNMNIDD— MW YT O OO INST AN OLWONONON<SOoOMmSN@LW oS U Wwomsd O PROCNO 1
6 9._ 9 6 M oMo od oo oW 5 Ig] 8 7 7 _/ _/ 7 _/ 6 9 9 9 7 7 7 _/ 6 6 5 5 3 oom 3 ot O/_ 9 9 O ()
P~ 7 6 6 W0 W W WOy w 5 u 3 ™m 3 3 3 3 3 2 2 2 = s <t <4 = =1 st s s s < O O O < O
|

F2 - Acquisition Parameters

Date _ 20021127
Time 14.599
INSTRUM drx300

PROBHD & mm Multinucl

=

SR

) )

PULPROG 2930

0 32768

SOLVENT COC13

NS 16

oS 2

SWH 6172.839 Hz

FIDRES 0.188380 Hz

AQ 2.6542580 sec

RG 64

DW 81.000 usec
pyrrole derivative s o e

. of 21 D1 1.00000000 sec
D31 0.00000000 sec
======== CHANNEL f1] ========
NUC1 1H
P1 7.50 usec
. PL1 0.00 dB
SFO1 300.1318534 MHz
ﬁ\ F2 - Processing parameters
SI 32768
SF 300.1300065 MHz
WDW EM
: SS8 0
LB 0.30 Hz
GB 0
PC 1.30
] h, L

=

10 NMR plot parameters
ﬁ &gfﬁ u} ft!.‘ CX 20.00 cm
Cy 8.00 cm
1P 9.000 ppm
Fi1 2701 .17 Hz
5119 18 2 & 2(| D)D) 202 FeP -0.500 pp
% % W M % m % w H M m% m F2 -150.06 Hz
= - = o - alalet <l aten PPMCM 0.47500 ppm/cm
HZCM 142 56175 Hz/cm

__,ﬁ___,__;_ﬁ__,______,___M__~__4“~____‘~,1____,v_____~__‘_,A___ﬁg___.,ﬁﬂgv_g____‘__yA___

8 7 b 9 4 3 2 1 0
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Current Data Parameters

NAME XH-IV-9-1
< QO o~ - o T T - @0 o ~ O N WX OO < EXPNO 2
~ o~ M r~ (SR To s B3 o] oM~ MO <~
~ T WU o ™~ ™ - T N~ o N 0D~ N O o PROCNO 1
™ o mT ~ - ~ M~ WO WO N OO Uuoomm O
b AN 2 @ @ ™~~~ =~ M M A ! F2 - Acquisition Parameters
Date_ 20021127
Time 15.20
INSTRUM DRX500
PROBHD 5 mm Multinucl
PULPROG 2gdc30
10 65536
SOLVENT CDC13
NS 2013
ns 4
SWH 39681 .812 Hz
FIDRES 0.605436 Hz
AG 0.8258188 sec
RG 16384
DW 12.600 usec
DE 6.00 usec
TE 298.0 K
D1 1.00000000 sec
R N dit 0.03000000 sec
pyrrole derivative
======== CHANNEL f{ ========
of 21 NUCH 13¢
P1 7.90 usec
PL1 3.00 dB
SFO1 125.7713108 MHz
======== CHANNEL {2 ========
CPDPRG2 waltz16
Nuc2 1H
PCPD2 88.00 usec
PL2 0.00 dB
pL12 21.00 dB
SF02 500. 1320005 MHz
F2 - Processing parameters
SI 32768
SF 125.7577923 MHz
WDW EM
558 0
L8 1.00 Hz
GB 0
pC 1.40
1D NMR plot parameters
Cx 20.00 cm
cy 100.00 cm
F1P 220.000 ppm
F1 27666.71 Hz
FeP -10.000 ppm
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 A T 3 MMZUZ MMNMNOMM IN \
. ppm/cm
200 175 150 129 100 75 50 25 0 iy 1445 21450 Ha/cn
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XH-1V-4/9 noesy

ppm

6.2

6.0

5.8

3.6

—3.0
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(S
—

9.83512

7.26157

6.35519
6.27423

6.26217

4.93859
4.93243
4.88544
4.87907
3.44504
3.43427
3.41849
3.40915
2.90553
2.89183
2.88226

2.83803
2.81862
2.80291
2.15038
2.13800
2.11527
2.10388
1.54534
0.98135
0.96737

i

%
L
J
X
\

e —

_<_m\:

”z/ozo

22

-

—

0.9991

0.9712
0.8003

0.8320
0.7607

1.0374

2.0041

1.1438

2.8494

0.00019

Current Data Parameters

NAME XH-1V-B-1-A1
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20021212

Time 17.09
INSTRUM DRX500
PROBHD 5 mm Multinucl
PULPROG 2930

0 57344
SOLVENT CDhC13

NS 16

DS 2

SWH 10330.578 Hz
FIDRES 0.180151 Hz
AQ 2.7754996 sec
RG 64

DW 48.400 usec
DE 6.00 usec
TE 296.7 K

D1 1.00000000 sec
======== (HANNEL f1 ========
NUC1 1H

P1 13.25 usec
PL1 -3.00 dB
SFO1 500.1330885 MHz

F2 - Processing parameters

SI 32768
SF 500.1300128 MHz
WOW EM
5SB 0
LB 1.50 Hz
GB 0
pC 1.40

10 NMR plot parameters

CX 20.00 cm

Cy 6.00 cm
FiP 11.000 ppm
F1 5501.43 Hz
FaP -0.500 ppm
Fe -250.07 Hz
PPMCM 0.57500 ppm/cr

HZCM 287.57477 Hz/cm

S-38



—206.941

199. 466

__—134.180
TTT——132.831

_<_m\\:

22

N

CHO

82.718

—— B81.158

77.258
77.002
76.749

50.578
50.415

—— 39.464

—— 10.036

-0.006

Current Data Parameters

NAME XH-IV-8-1-A1
EXPNO 2
PROCND 1

F2 - Acquisition Parameters

Date_ 20021212
Time 17.13
INSTRUM DRXS00
PROBHD 5 mm Multinucl
PULPROG zgdc30
0 65536
SOLVENT CDC13
NS 6807
DS 4
SWH 39681.812
FIDRES 0.605436
AQ 0.8258188
RG 16384
OW 12.8600
DE 6.00
TE 298.0
D1 1.00000000
g11 0.03000000
======== CHANNEL f1 ====
NUC1 13C
P1 7.90
PL1 3.00
SFO1 125.7713108
======== CHANNEL f2 ====
CPDPRG2 waltz16
NuC2 1H
pCPD2 88.00
pL2 0.00
pLi2 21.00
SF02 500.1320005

usec
dB
ol:}
MHz

F2 - Processing parameters

s1 32768
SF 125.7577910
WOW EM
558 0
LB 1.00
&8 0
PC 1.40

1D NMR plot parameters

CX 20.00
Cy 150.00
F1P 220.000
F1 27666.71
FapP -10.000
F2 -1257.58
PPMCM 11.50000
HZCM 1446.21460

MHz

Hz

cm

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Current Data Parameters

NAME XH-IV-24-a1
EXPNO 1
PROCNO 1
N COAUNMNSNIDWODODWOSSM oW NN D@OMOM— QO o F2 - Acgquisition Parameters
e 2 UEESIHYBISRTBREIE 3 & SaRhYS82ombaa 3 Date 20021214
a QA NSNS OO NN M~ o~ NOWDMOMOAUN = < OO0 @ o —_—
a ~ 0O ©©OIOLWI6WIN0nWN 0SS ™ o R I - R R =) Time 20.32
INSTRUM arx250
PROBHD 5 mm GNP 1H
PULPROG 2930
10 32768
SOLVENT CDC13
NS 16
ns 2
SWH 5208.333 Hz
Bu. FIDRES 0.158946 Hz
N / AQ 3.1457779 sec
‘1, =~ RG 256
| | DW 96.000 use
I DE 137 .14 use
7 TE 300.0 K
. . .0000
pyrrole derivative o 100000009 sec
of 22 SFO1 250.1315321 MHz
NUCLEUS 1H
F2 - Processing parameters
- ST 16384
SF 250.1300078 MHz
WOW EM
5SB 0
LB 0.20 Hz
GB 0
pPC 1.50
1D NMR plot parameters
CX 20.00 cm
g CY 8.00 cm
gf ?; L}Cg / F1P 9.000 ppm
A % ;CH A . A F1 2251.17 Hz
Fep ~0.500 ppm
F2 -125.07 Hz
PPMCM 0.47500 ppm
= 3 Sl S 8 5 < o SIS HZCM 118.81175 Hz/
S Y] | o ~ aJ te] Ie] <r o]
@ o o || ol o o o [qV] A= o
15 ol |lollol— ol |o o - al |adfe|m
i T # T A T ‘ T _ T _ T ﬁ T _ T _ T _
ppm 8 7 6 5 4 3 2 1 0
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ppm

142.054

“ M~ ~
= M W w0
oM Mmoo W n
0 o~ 0Ny o
[V VI o (=]
— o~ e
mcxz

\\é. "\

pyrrole derivative
of 22

82.014
78.979
78.028
77 .510
77.203
77.002
76.495

47 .187

- 33.080

T~ 32.622

20.068

_—13.71

T 13.210

___— -0.047

Current Data Parameters

NAME XH-IV-24-31
EXPNO 2
PROCND 1

F2 - Acgquisition Parameters

Date_ 20021215
Time 8.00
INSTRUM arx250
PROBHD 5 mm GNP 1H
PULPROG zg9dc30
0 36864
SOLVENT CDC13
NS 28185
IS} 4
SWH 17244 .379
FIDRES 0.467702
AQ 1.0691060
RG 22800
DW 29.000
DE 41.43
TE 300.0
D12 0.00002000
OLS 23.00
CPDPRG waltz16
P31 103.00
D1 1.00000000
P1 5.35
SFO1 62.9023694
NUCLEUS 13C
D11 0.03000000

Hz
Hz
sec

use
use
K
sec
dB

use
sec
use
MHz

sec

Fe2 - Processing parameters

SI 32768
SF 62.8852398
WOW EM
558 0
LB 1.00
GB 0
PC 1.00

1D NMR plot parameters

CX 20.00
cy 100.00
F1P 220.000
F1 13836.95
Fap -0.200
F2 -12.58
PPMCM 11.01000
HZCM 632.47656

MHz

Hz

cm
cm
ppm
Hz
ppm
Hz
ppm
Hz/

S41



Ph

0O

.z/ox
v:

Endo 19

S42



Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system,

space group

Unit cell dimensions

Volume

Z, Calculated density
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Limiting indices

Reflections collected / unique
Completeness to theta = 27.11
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F*2

Final R indices [I>2sigma(TI)]

R indices (all data)

Largest diff. peak and hole

SG-77-1
C25 H20 O3
368.41
173(2) K
0.71073 A
Monoclinic, P2-~1~/c
12.0876(11) A

a
b 10.3640(10) A
c = 14.9187(14) A

alpha 90 deg.
beta 92.407(2) deg.
gamma = 90 deg.

1867.3(3) A™3

4, 1.310 Mg/m"3
0.085 mm*-1

776

0.45 x 0.45 x 0.20 mm
1.69 to 27.11 deg.
-15<=h<=14, -12<=k<=13, -17<=1<=19
11122 / 4105 [R{int) = 0.0274]
99.3 %

Semi-empirical from equivalents
0.9832 and 0.9627

Full-matrix least-squares on F"2

4105 / 0 / 253

1.024
Rl = 0.0375, wR2 = 0.0843
Rl = 0.0636, wR2 = 0.0943

0.215 and -0.160 e.A"-3
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\AJ.DLIJ.G.\.CHICLLL PG.J. AT LTL D \A 4 A 4LV 27 LOUL DS I L.
U(eq) is defined as one third of the trace of the orthogonalized
Uij tensor.

be Yy Z U(eq)
0 (1) 6391 (1) 6338(1) 1174 (1) 24 (1)
0(2) 7439 (1) 2820 (1) 1872 (1) 48 (1)
0(3) 9842 (1) 3415(1) 995 (1) 57 (1)
c(1) 7394 (1) 6280 (1) 1747 (1) 24 (1)
c(2) 6931 (1) 6239 (1) 2681 (1) 24 (1)
C(3) 5842 (1) 5812 (1) 2591 (1) 25(1)
C(4) 5588 (1) 5530 (1) 1599 (1) 25(1)
c(5) 5911 (1) 4126 (1) 1386 (1) 31(1)
c(6) 7120 (1) 3877 (1) 1623 (1) 32 (1)
c(7) 7954 (1) 4977 (1) 1537 (1) 27(1)
c(8) 7405 (1) 6540 (1) 3520(1) 28(1)
c(9) 6748 (1) 6448 (1) 4259 (1) 34 (1)
c(10) 5650 (1) 6058 (1) 4163 (1) 35(1)
Cc(11) 5184 (1) 5722 (1) 3326 (1) 30(1)
Cc(12) 8049 (1) 7486 (1) 1540 (1) 24 (1)
C(13) 7681 (1) 8654 (1) 1876 (1) 31(1)
c(14) 8189 (1) 9810 (1) 1673 (1) 37 (1)
C(15) 9084 (1) 9805 (2) 1125(1) 39(1)
Cc(16) 9458 (1) 8657 (2) 781 (1) 40(1)
c(17) 8942 (1) 7497 (1) 984 (1) 32 (1)
C(18) 4433 (1) 5916 (1) 1273 (1) 27(1)
C(19) 4180(1) 7220 (1) 1157 (1) 34 (1)
C(20) 3118(1) 7600 (2) 895 (1) 44 (1)
C(21) 2290 (1) 6690 (2) 761 (1) 45(1)
Cc(22) 2528 (1) 5398 (2) 885 (1) 42 (1)
C(23) 3598 (1) 5010 (2) 1129(1) 34 (1)
C(24) 8992 (1) 4682 (1) 2120(1) 35(1)

Cc(25) 9661 (1) 3596 (2) 1766 (1) 46 (1)




Table 3. Bond lengths

lA] and angles |deg]

for sg771.

0(1)-C(4)
0(1)-Cc(1)
0(2)-Cc(6)
0(3)-Cc(25)
C(1)-Cc(12)
c(1)-Cc(2)
C(1)-C(7)
C(2)-C(3)
C(2)-c(8)
C(3)-Cc(11)
C(3)-C(4)
C(4)-C(18)
C(4)-C(5)
C(5)-C(8)
c(e)-C(7)
C(7)-C(24)
c(8)-C(9)
c(9)-C(10)
C(10)-C(11)
c(12)-c(17)
c(12)-Cc(13)
C(13)-C(14)
C(14)-C(15)
C(15)-C(16)
C(16)-C(17)
c(18)-C(23)
c(18)-Cc(19)
c(19)-Cc(20)
c(20)-c(21)
C(21)-Cc(22)
C(22)-C(23)
C(24)-C(25)

C(4)-0(1)-C(1)
0(1)-C(1)-C(12)
0(1)-C(1)-C(2)
C(12)-Cc(1)-c(2)
0(1)-C(1)-C(7)
c(12)-Cc(1)-C(7)
c(2)-Cc(1)-C(7)
C(3)-C(2)-C(8)
C(3)-Cc(2)-Cc(1)
C(8)-C(2)-C(1)
C(11)-C(3)-C(2)
C(11)-C(3)-C(4)
C(2)-C(3)-C(4a)
0(1)-C(4)-Cc(18)
0(1)-C(4)-C(3)
C(18)-C(4)-C(3)
0(1)-C(4)-C(5)
C(18) -C(4)-C(5)
C(3)-C(4)-C(5)
Cc(e)-C(5)-C(4)
0(2)-Cc(6)-C(5)
0(2)-C(6)-C(7)
Cc(5)-C(s6)-C(7)
Cc(24)-C(7)-C(6)
C(24)-C(7)-C(1)
c(6)-C(7)-C(1)
c(9)-Cc(8)-C(2)
Cc(8)-C(9)-C(10)
c(9)-C(10)-C(11)
C(3)-C(11)-Cc(10)
c(17)-Cc(12)-C(13)
C(17)-C(12)-C(1)
C(13)-C(12)-C (1)
C(14)-C(13)-C(12)
C(15)-C(14)-C(13)

PHRRBRHEHRHAPRHRERRPRRHHEREREBRERRBRRBERERERRPR -

105
105
102
115

116
120
107

130
107

113
105

111

109
114

118
120
120
118
118

117

.4485(15)
.4554 (15)
.2141(17)
.194 (2)
.5179(18)
.5251(18)
.5479(17)
.3891(18)
.3902(18)
.3844 (19)
.5264 (18)
.5130(18)
.5432(18)
.511(2)
.530(2)
.5274(18)
.388(2)
.390(2)
.392(2)
.3885(19)
.3913(19)
.386(2)
.383(2)
.380(2)
.394 (2)
.3894(19)
.395(2)
.383(2)
.383(2)
.380(2)
.388(2)
.496(2)

.99(9)

.99(10)
.06(9)

.06(10)
106.
.18(10)
109.

14 (10)

91(10)

.80(12)
.63(11)
131.
121.

57(12)
17(12)

.98(12)
.84 (11)
109.
101.

40(10)
69(10)

.96 (11)
.97(10)

114.
- 109.

90(11)
79(11)

.29(11)
121.
119.
119.

13(13)
74 (13)
14(11)

.35(11)
.54 (11)
109.
.14 (13)
.89(13)
.93 (13)
-01(13)
.46(13)
123.

77(11)

61(12)

.77(11)
121.
119.

47(13)
40 (14)
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C(le)})-C(lb)-C{l14)
C(15)-C(16)-C(17)
C(12)-C(17)-C(16)
C(23)-C(18)-C(19)
C(23)-C(18)-C(4)
C(19)-C(18)-C(4)
C(20)-C(19)-C(18)
C{(21)-C(20)-C(19)
C(22)-C(21)-C(20)
C(21)-C(22)-C(23)
C(22)-C(23)-C(18)
C(25)-C(24)-C(7)
0(3)-C(25) -C(24)

120.
120.
120.
118
121.
119.
120
120
119.
120
120.
113.
125

04(13)
37(14)
26 (14)

.79(13)

74 (12)
39(12)

.44 (14)
.29(15)

72 (15)

.24 (14)

49(14)
13(12)

.61(15)

Symmetry transformations used to

generate equivalent atoms:
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Table 4. Anisotropilc displacement parameters (A2 x 103} sg77L.
The anisotropic displacement factor exponent takes the form:
-2 pi®2 [ h"2 a*®2 U11 + ... + 2 h k a* b* Ul2 ]

Ul1 U22 U33 U23 U1l3 U1z
o(1) 26 (1) 22 (1) 23 (1) 1(1) -2(1) 0(1)
0(2) 56 (1) 23 (1) 64 (1) 6(1) -1(1) 9(1)
0(3) 53(1) 66 (1) 54 (1) -16 (1) 7(1) 15(1)
c(1) 25(1) 22(1) 24(1) -1(1) -3(1) 3(1)
c(2) 30(1) 15(1) 25(1) 1(1) 0(1) 1(1)
C(3) 33(1) 17(1) 26 (1) 1(1) -1(1) 0(1)
C(4) 29 (1) 22(1) 25(1) 0(1) 0 (1) -2(1)
c(5) 40 (1) 21(1) 31(1) -3 (1) -2(1) -3(D)
c(se) 44 (1) 23(1) 27(1) -4 (1) 0(1) 4 (1)
c(7) 32(1) 24 (1) 26 (1) -2(1) -1(1) 6(1)
c(8) 35(1) 22 (1) 27(1) 0(1) -4 (1) -1(1)
c(9) 48(1) 29(1) 23(1) 0(1) -3(1) -1(1)
c(10) 49(1) 29 (1) 28(1) 3(1) 9(1) -2(1)
C(11) 35(1) 24 (1) 32(1) 3(1) 4 (1) -4 (1)
Cc(12) 25(1) 24 (1) 22(1) 2(1) -2(1) 2(1)
C(13) 33(1) 25(1) 33(1) 1(1) 4(1) 0(1)
C(14) 47(1) 24 (1) 41 (1) 2(1) 1(1) -1(1)
C(15) 44 (1) 34 (1) 38(1) 11(1) -3(1) -13(1)
C(1ls) 36 (1) 48(1) 35(1) 7(1) 6 (1) -6(1)
c(17) 32 (1) 34 (1) 31(1) -1(1) 3(1) 2(1)
c(1is) 28 (1) 30(1) 23 (1) -2(1) 0(1) -2(1)
Cc(19) 32(1) 31(1) 39(1) -4 (1) -3(1) 1(1)
c(20) 37(1) 43 (1) 52 (1) -4 (1) -5(1) 9(1)
c(21) 28(1) 66 (1) 42 (1) -4 (1) -3 (1) 5(1)
c(22) 33(1) 57(1) 35(1) -1(1) -1(1) -14 (1)
c(23) 35(1) 37(1) 31(1) 3(1) -2(1) -7(1)
C(24) 38(1) 30(1) 35(1) -4(1) -7(1) 9(1)
C(25) 42 (1) 45 (1) 49(1) -7(1) -11(1) 18(1)
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Table 5.

Hydrogen coordinates
displacement parameters (A"2 x 10™3) for sg771.

( x 1074) and isotropic

X 0% z Ul(eq)
H(5A) 5450 3527 1728 37
H(5B) 5763 3956 739 37
H(7) 8174 5005 899 33
H(8) 8157 6802 3586 34
H(9) 7054 6654 4838 40
H(10) 5210 6021 4675 42
H(11) 4438 5438 3261 36
H(13) 7067 8660 2254 37
H(14) 7925 10589 1908 45
H(15) 9441 10592 286 47
H(16) 10072 8657 403 47
H(17) 9202 6712 741 38
H(19) 4741 7852 1259 40
H(20) 2957 8489 806 53
H(21) 1560 6953 584 54
H(22) 1958 4773 802 50
H(23) 3759 4117 1198 41
H(24A) 9459 5466 2163 41
H(24B) 8771 4463 2733 41
H(25) 9968 2998 2190 55

S48



Table 6. 1'orsion angles l|deg] ror sg7/77/1.

C(4)-0(1)-C(1)-C(12)
C(4)-0(1)-C(1)-C(2)
C(4)-0(1)-C(1)-C(7)
0(1)-Cc(1)-C(2)-C(3)
C(12)-C(1)-C(2)-C(3)
C(7)-C(1)-C(2)-C(3)
0(1)-C(1)-C(2)-C(8)
C(12)-C(1)-C(2)-C(8)
c(7)-Cc(1)-Cc(2)-Cc(8)
C(8)-C(2)-C(3)-C(11)
C(1)-C(2)-C(3)-C(11)
c(8)-Cc(2)-C(3)-C(4)
C(1)-C(2)-C(3)-C(4)
C(1)-0(1)-C(4)-C(18)
C(1)-0(1)-C(4)-C(3)
C(1)-0(1)-C(4)-C(5)
C(11)-C(3)-C(4)-0(1)
C(2)-C(3)-C(4)-0(1)
C(11)-C(3)-C(4)-C(18)
C(2)-C(3)-C(4)-C(18)
C(11)-C(3)-C(4)-C(5)
C(2)-C(3)-C(4)-C(5)
0(1)-C(4)-C(5)-C(6)
C(18)-C(4)-C(5)-C(6)
C(3)-C(4)-C(5)-C(6)
C(4)-C(5)-C(6)-0(2)
C(4)-Cc(5)-C(6)-C(7)
0(2)-C(6)-C(7)-C(24)
C(5)-C(6)-C(7)-C(24)
0(2)-C(6)-C(7)-C(1)
C(5)-C(6)-C(7)-C(1)
0(1)-C(1)-C(7)-C(24)
C(12)-C(1)-C(7)-C(24)
C(2)-C(1)-C(7)-C(24)
0(1)-C(1)-C(7)-C(6)
C(12)-Cc(1)-C(7)-C(s6)
c(2)-C(1)-Cc(7)-C(6)
C(3)-C(2)-C(8)-C(9)
C(1)-C(2)-C(8)-C(9)
Cc(2)-C(8)-C(9)-Cc(10)
c(8)-c(9)-c(10)-C(11)
C(2)-C(3)-C(11)-C(10)
C(4)-C(3)-C(11)-C(10)
C(9)-C(10)-C(11)-C(3)
0(1)-Cc(1)-Cc(12)-C(17)
c(2)-C(1)-C(12)-C(17)
C(7)-C(1)-C(12)-C(17)
0(1)-C(1)-C(12)-C(13)
Cc(2)-Cc(1)-C(12)-C(13)
C(7)-C(1)-C(12)-C(13)
C(17)-C(12)-C(13)-C(14)
C(1)-C(12)-C(13)-C(14)
C(12)-C(13)-C(14)-C(15)
C(13)-C(14)-C(15)-C(16)
C(14)-C(15)-C(16)-C(17)
C(13)-C(12)-C(17)-C(16)
C{1)-C(12)-C(17)-C(16)
C(15)-C(16) -C(17)-C(12)
0(1)-C(4)-C(18)-C(23)
C(3)-C(4)-C(18)-C(23)
C(5)-C(4)-C(18)-C(23)
0(1)-C(4)-C(18)-C(19)
C(3)-C(4)-C(18)-C(19)
C(5)-C(4)-C(18)-C(19)
C(23)-C(18) -C(19)-C(20)
C(4)-C(18)-C(19)-C(20)
C(18)-C(19) -C(20)-C(21)
C(19)-C(20) -C(21)-C(22)

-157

-36.

78
21
135

-91.
-158.

-44
88

-177

-178.

158.
37.

=77

155.

-23

37.

141

-92.
88.
51.

172
-57
148

-32.
-21.
159.
148.

170

1
p
~
\O

i
[u
o
o

-0.

175.

143
103
24

-39.
73.
-158.

-177

176.

167.

175.
-0.

.54 (10)
76 (11)
.36 (11)
.06 (12)
.32(11)
27(12)
92 (13)
.66(18)
.76 (16)
49(19)
.49(12)
36 (11)
.66(13)
44(10)
61(11)
.15(11)
19(13)
.85(12)
59(19)
.44 (11)
91(16)
05(12)
50(14)
.42 (11)
.58 (14)
.45 (14)
16(17)
61(18)
00(12)
04 (13)
.56 (16)
01(11)
.49(15)
.36(14)
.57(13)
.07 (11)
.08 (13)
.28(19)
.69(13)
.3(2)

.5(2)

.66 (19)
.59(13)
.3(2)

.48(14)
.56 (12)
.11(18)
.71(14)
.25(16)
70(12)
.5(2)

92 (13)
1(2)

.5(2)

3(2)

.7(2)

90 (12)
.4 (2)

.46 (12)
.48 (15)
.45(18)
92 (16)
14 (16)
94 (13)
L.7(2)

.38{(13)
.2(2)

.4(2)
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C(20}-C(21) -C(22)-C(23)
C(21) -C(22) -C(23) -C(18)
C(19)-C(18) -C(23)-C(22)
C(4)-C(18)-C(23)-C(22)
C(6)-C(7)-C(24)-C(25)
C(1l)-C(7)-C(24)-C(25)
C(7)-C(24)-C(25)-0(3)

-1.0(2)
1.6(2)
-0.7(2)
175.90 (13)

70.21(16)
-166.13(13)
40.8(2)

Symmetry transformations used

to generate equivalent atoms:
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Table 1. Crystal data and structure retinement for sg77.

Identification code 8G-77-2

Empirical formula C25 H20 O3

Formula weight 368.41

Temperature 173(2) K

Wavelength 0.71073 A

Crystal system, space group ' Monoclinic, P2-~1~/c

Unit cell dimensions a 13.772(2) A alpha = 90 deg.
b 16.105(3) A beta 95.199(4) deg.

c = 8.5772(14) A gamma = 90 deg.

Volume 1894.6(5) A"3

Z, Calculated density 4, 1.292 Mg/m™3
Absorption coefficient 0.084 mm™-1

F(000) 776

Crystal size 0.50 x 0.15 x 0.05 mm

Theta range for data collection 1.48 to 27.19 deg.

Limiting indices -17<=h<=15, -20<=k<=20, -10<=1<=10
Reflections collected / unique 11734 / 4162 [R(int) = 0.1185]
Completeness to theta = 27.19 99.2 %

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 0.9958 and 0.9592

Refinement method Full-matrix least-squares on F"2
Data / restraints / parameters 4162 / 0 / 254

Goodness-of-fit on F*2 0.921

Final R indices [I>2sigma(I)] Rl = 0.0546, wR2 = 0.0966

R indices (all data) Rl = 0.1973, wR2 = 0.1377
Extinction coefficient 0.0084 (11)

Largest diff. peak and hole 0.249 and -0.227 e.A"-3
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Table 2. Atomic coordinates ( x 1074) and equivalent isotropic

displacement parameters (A"2 x 107°3) for sg77.

U(eq) is defined as one third of the trace of the orthogonalized

Uij tensor.

X y z U(eq)
0o(1) 7909 (1) 9688 (1) 3119(2) 24 (1)
0(2) 5088 (1) 9138(1) 3510(2) 38(1)
0(3) 5999 (2) 7953 (1) 6515 (3) 58(1)
c(1) 7353 (2) 16273 (2) 3981 (3) 24 (1)
Cc(2) 6863 (2) 10812 (2) 2674 (3) 23(1)
C(3) 6833 (2) 10357 (2) 1282 (4) 22 (1)
C(4) 7296 (2) 9512 (2) 1661 (3) 24 (1)
C(5) 6490 (2) 8918 (2) 2114 (3) 27(1)
c (6} 5950(2) 9275 (2) 3430(3) 26 (1)
c(7) 6545 (2) 9764 (2) 4716 (3) 25(1)
c(8) 6432 (2) 11587 (2) 2721 (4) 28 (1)
C(9) 5983 (2) 11915(2) 1337 (4) 30(1)
c(10) 5955 (2) 11463 (2) -51(4) 27(1)
Cc(11) 6374 (2) 10682 (2) -87(4) 27 (1)
c(12) 8033 (2) 10744 (2) 5166 (3) 24 (1)
Cc(13) 9036 (2) 10754 (2) 5035(4) 33(1)
Cc(14) 9655 (2) 11190 (2) 6126 (4) 41 (1)
C(15) 9291 (2) 11621 (2) 7340 (4) 42 (1)
C(1le) 8292 (2) 11624 (2) 7456 (4) 37(1)
c(17) 7672 (2) 11184 (2) 6388 (4) 31(1)
c(18) 7933 (2} 9159 (2) 470(3) 24 (1)
C(19) 8589 (2) 9686 (2) -196 (4) 30(1)
Cc(20) 9202 (2) 9386 (2) -1274 (4) 34 (1)
c(21) 9166 (2) 8559 (2) -1697 (4) 37(1)
c(22) 8517 (2) 8030(2) -1059(4) 37(1)
Cc(23) 7898 (2) 8332 (2) 21 (4) 32(1)
Cc(24) 6962 (2) 9142 (2) 5977 (3) 28(1)
C(25) 6154 (2) 8680 (2) 6673 (4) 34 (1)
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Table 3. Bond lengths

[A] and angles [deg] for sg77.

0(1)-C(1)
0(1) -C(4)

O (2)-C(s6)
0(3) -C(25)
C(1)-Cc(12)
Cc(1)-c(2)
c(1)-c(7)
c(2)-c(s)
c(2)-Cc(3)
C(3)-C(11)
C(3)-C(4)
C(4)-c(18)
C(4)-C(5)
C(5)-C(6)
C(6)-C(7)
C(7)-C(24)
c(8)-C(9)
C(9)-C(10)
C(10)-C(11)
c(12)-c(17)
Cc(12)-Cc(13)
C(13)-C(14)
C(14)-C(15)
C(15)-C(1se)
C(1e6)-C(17)
€(18) -C(23)
c(18)-C(19)
C(19) -C(20)
C(20)-C(21)
C(21)-C(22)
C(22)-C(23)
C(24) -C(25)

C(1)-0(1)-C(4)
0(1)-C(1)-C(12)
0(1)-C(1)-C(2)
c(12)-C(1)-C(2)
0(1)-C(1)-C(7)
C(12)-C(1)-C(7)
C(2)-C(1)-C(7)
c(8)-Cc(2)-C(3)
c(8)-Cc(2)-c(1)
C(3)-C(2)-C(1)
C(11)-C(3)-C(2)
C(11) -C(3)-C(4)
C(2)-C(3)-C(4)
0(1)-C(4)-C(18)
0(1)-C(4)-C(3)
c(18)-C(4)-C(3)
- 0(1)-C(4)-C(5)
C(18)-C(4)-C(5)
C(3)-C(4)-C(5)
C(6)-C(5)-C(4)
0(2)-Cc(s)-C(5)
0(2)-C(6)-C(7)
C(5)-C(6)-C(7)
C(6)-C(7)-C(24)
c(6)-c(7)-C(1)
C(24)-C(7)-C(1)
C(2)-C(8)-C(9)
C(8)-C(9)-C(10)
C(11)-C(10) -C(9)
C(3)-Cc(11)-c(10)
C(17)-C(12)-C(13)
C(17)-C(12)-C(1)
C(13)-C(12)-C(1)
C(12)-C(13)-C(14)
C(15)-C(14)-C(13)

HHRRRRHAPRPRRPPERRRPRBRHHERERRBRREPRRHEERRRMERRB B 32

105
102
114

107
114

120

107

116

114
© 108

121

108

113

120

118

.458(3)
.472(3)
.215(3)
.197(3)
.521(4)
.526(4)
.559(4)
.385(4)
.398(4)
.385(4)
.525(4)
.517(4)
.541 (4)
.520(4)
.531 (4)
.546 (4)
.392(4)
.392(4)
.387(4)
.394(4)
.396(4)
.397(4)
.382(4)
.388(4)
.389(4)
.386(4)
.399(4)
.394 (4)
.380(4)
.384(4)
.401 (4)
.506(4)

.53(19)
109.

9(2)

.2(2)
.3(2)
.0(2)
.3(2)
108.
121.
130.
107.

2(2)
2(3)
8(3)
9(2)

.1(3)
131.
.8(3)
108.
101.

9(3)

8(2)
9(2)

.5(2)
106.

0(2)

.3(2)
-1(2)
111.

4(2)

-3(3)
121.
117.

0(3)
6(3)

.1(2)
109.

5(2)

.0(2)
118.
120.

4(3)
4(3)

.9(3)
118.

9(3)

.6(3)
121.
120.
120.
121.

0(3)
4(3)
0(3)
1(3)
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C(14)-C(15)-C(16)
Cc(15)-C(16)-C(17)
C(16)-C(17)-C(12)
C(23)-C(18)-C(19)
C(23)-C(18)-C(4)
C(19)-C(18)-C(4)
C(20)-C(19)-C(18)
Cc(21)-C(20)-C(19)
C(20)-C(21)-C(22)
C(21)-C(22)-C(23)
C(18)-C(23)-C(22)
C(25)-C(24)-C(7)
0(3)-C(25)-C(24)

119.
120.
121.
118.
122.
118.
120.
120.
120.
120.
120.
110.
124.

01(3)
4(3)
0(3)
5(3)
6(3)
8(3)
8(3)
0(3)
0(3)
1(3)
6(3)
9(2)
7(3)

Symmetry transformations used to

generate equivalent atoms:

S55



Table 4.

Anisotropic displacement parameters
The anisotropic displacement factor exponent takes the form:

(A"2 x 1073) for sg77.

-2 pi®2 [ h™2 a*®2 U1l + ... + 2 h k a* b* U12 ]

Ull U22 U33 U23 U13 Ul2
0(1) 21(1) 29(1) 23 (1) -3(1) 2(1) 1(1)
0(2) 21 (1) 50(2) 43 (2) -11(1) 6(1) -6(1)
0(3) 52(2) 29(2) 96 (2) 6(1) 22(2) -3(1)
C(1) 20(2) 26(2) 26 (2) -5(2) 5(1) 3(1)
c(2) 20(2) 24 (2) 24 (2) 2(2) 2(1) -2(1)
Cc(3) 16 (2) 25(2) 25(2) 1(2) 2 (1) -2(1)
C(4) 24 (2) 28(2) 20(2) -4 (1) 0(1) -2(1)
Cc(5) 26 (2) 27(2) 28(2) -2(2) 3(2) 0(1)
c(6) 24 (2) 25(2) 28(2) -1(2) 2(2) 0(1)
c(7) 24 (2) 24 (2) 27(2) -4 (1) 6(2) 3(1)
Cc(8) 27(2) 28(2) 30(2) 0(2) 4(2) -1(2)
C(9) 31(2) 25(2) 36(2) 2(2) 4(2) 1(1)
c(10) 25 (2) 30(2) 26 (2) 5(2) -1(2) 0(1)
c(11) 27(2) 28 (2) 26 (2) 0(2) 4(2) -4 (1)
c(12) 25(2) 23(2) 25(2) -1(2) 3(2) 0(1)
Cc(13) 29(2) 34 (2) 36(2) -5(2) 6(2) -4 (2)
C(14) 31(2) 40(2) 53(2) -6(2) 3(2) -9(2)
c(15) 41(2) 38(2) 46 (2) -7(2) -8(2) -14(2)
C(16) 47(2) 35(2) 29(2) -10(2) 2(2) -5(2)
C(17) 29(2) 35(2) 31(2) -3(2) 4(2) -3(2)
c(18) 22(2) 28 (2) 22 (2) -2(2) 2(1) 7(1)
c(19) 26 (2) 33(2) 30(2) -4 (2) 3(2) 2(2)
Cc(20) 26 (2) 43(2) 34 (2) -1(2) 8(2) -1(2)
C(21) 34(2) 46 (2) 32(2) -4 (2) 11 (2) 8(2)
c(22) 40(2) 33(2) 37(2) -7(2) 7(2) 6(2)
c(23) 35(2) 29(2) 34(2) -2(2) 10(2) 4(2)
c(24) 29(2) 33(2) 22(2) 3(2) 3(2) -2(2)
C(25) 36(2) 33(2) 36(2) 4(2) 10(2) 1(2)

S-56



Table 5.

Hydrogen coordinates

( x 1074) and isotropic

displacement parameters (A*2 x 10"3) for sg77.

X ¥ b4 U(eq)
H(53) 6022 8817 1188 32
H(5B) 6784 8379 2450 32
H(7) 6102 10159 5205 30
H(8) 6442 11888 3675 34
H(9) 5693 12450 1339 36
H(10) 5645 11694 -986 33
H(11) 6346 10374 -1035 32
H(13) 9298 10465 4203 39
H(14) 10337 11191 6034 49
H(15) 9717 11911 8083 51
H(16) 8031 11928 8270 a4
H(17) 6991 11182 6492 38
H(19) 8616 10256 89 36
H(20) 9645 9750 -1716 40
H(21) 9587 8354 -2426 44
H(22) 8491 7461 -1353 44
H(23) 7451 7966 450 39
H(24A) 7393 8740 5501 33
H(24B) 7358 9445 6814 33
H(25) 5738 8989 7282 41
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Table 6. Torsion angles

ldeg]

for sg77.

C(4)-0(1)-C(1)-C(12)
C(4)-0(1)-C(1)-C(2)
C(4)-0(1)-C(1)-Cc(7)
0(1)-C(1)-C(2)-C(8)
C(12)-C(1)-Cc(2)-C(8)
C(7)-C(1)-C(2)-C(8)
0(1)-C(1)-C(2)-C(3)
C{12)-C(1)-C(2)-C(3)
C(7)-C(1)-C(2)-C(3)
Cc(8)-C(2)-C(3)-C(11)
C(1)-C(2)-Cc(3)-C(11)
c(8)-C(2)-C(3)-C(4)
C(1)-C(2)-C(3)-C(4)
C(1)-0(1)-C(4)-Cc(18)
C(1)-0(1)-C(4)-C(3)
C(1) -0(1)-C(4)-C(5)
C(11)-C(3)-C(4)-0(1)
C(2)-C(3)-C(4)-0(1)
C(11)-C(3)-C(4)-C(18)
C(2)-C(3)-C(4)-C(18)
C(11)-C(3)-C(4)-C(5)
c(2)-C(3)-C(4)-C(5)
0(1)-C(4)-C(5)-C(6)
c(18)-C(4)-C(5)-C(6)
C(3)-C(4)-C(5)-C(6)
C(4)-C(5)-C(6)-0(2)
Cc(4)-C(5)-Cc(6)-C(7)
0(2)-C(6)-C(7)-C(24)
C(5)-C(6)-C(7)-C(24)
0(2)-Cc(6)-C(7)-C(1)
C(5)-C(6)-C(7)-C(1)
0(1)-C(1)-C(7)-C(s)
C(12)-C(1)-C(7)-C(6)
Cc(2)-C(1)-Cc(7)-C(6)
0(1)-C(1)-C(7)-C(24)
C(12)-C(1)-C(7)-C(24)
C(2)-C(1)-C(7)-C(24)
C(3)-C(2)-C(8)-C(9)
C(1)-Cc(2)-C(8)-C(9)
C(2)-Cc(8)-C(9)-Cc(10)
C(8)-C(9)-C(10)-C(11)
c(2)-C(3)-Cc(11)-C(10)
C(4)-C(3)-C(11)-C(10)
C(9)-C(10)-C{11)-C(3)
0(1)-C(1)-C(12)-C(17)
c(2)-C(1)-C(12)-C(17)
C(7)-C(1)-Cc(12)-C(17)
0(1)-C(1)-C(12)-C(13)
C(2)-C(1)-C(12)-C(13)
C(7)-C(1)-C(12)-C(13)
C(17)-C(12)-C(13)-C(14)
C(1)-C(12)-C(13)-C(14)
C(12)-C(13)-C(14)-C(15)
C(13)-C(14)-C(15)-C(16)
C(14)-C(15)-C(16)-C(17)
C(15)-C(16)-C(17)-C(12)
C(13)-Cc(12)-C(17)-C(16)
C(1)-C(12)-C(17)-C(16)
0(1)-C(4)-C(18)-C(23)
C(3)-C(4)-C(18)-C(23)
C(5)-C(4)-C(18)-C(23)
0(1)-C(4)-C(18)-C(19)
C(3)-C(4)-C(18)-C(19)
C(5)-C(4)-C(18)-C(19)
C(23)-C(18)-C(19)-C(20)
C(4)-C(18)-C(19)-C(20)
c(18)-C(19)-C(20)-C(21)
C(19)-C(20)-C(21) -C(22)

-158.6(2)
-36.8(2)
76.7(2)
-162.5(3)
-43.8(4)
84.8(3)
22.3(3)
141.0(2)
-90.4(3)

176.3(2)
-175.4(2)

160.7(2)
37.0(2)
-76.0(2)
162.1(3)
-22.7
43.9
-140.9
~-86.5(4)
88.8(3)
54.3(3)
174.1(2)
-54.4(3)
146.9(3)
-37.2(3)
88.9(3)
-86.9(3)
-147.6(3)
36.6(3)
~-54.5(3)
-176.5(2)
55.0(3)
66.1(3)
-55.8(3)
175.6(2)
-1.4(4)
-176.1(3)
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C(20)-C(21)-C(22) -C(23)
C(19)-C(18)-C(23) -C(22)
C(4)-C(18)-C(23)-C(22)
C(21)-C(22)-C(23)-C(18)
c(s)-C(7)-C(24)-C(25)
C(1)-C(7)-C(24)-C(25)
C(7)-C(24)-C(25)-0(3)

-0.2(5)
0.9(4)
-178.6(3)
-0.4(5)
-59.8(3)
178.7(2)
113.1(4)

Symmetry transformations used

to generate equivalent atoms:
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