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Experimental section

(S)-tert-butyl 2-(2,2,3,3,4,4,5,5,5-nonafluoropentanoyl)pyrrolidine-1-carboxylate (1a).

&( (CF2)3CF3
N

Boc O

To a solution of methyl (S)-N-(fert-butoxycarbonyl)pyrrolidine-2-carboxylate (0.461 g, 2 mmol) in dry
Et,O (15 ml) was added perfluorobutyl iodide (2.076 g, 6 mmol) at room temperature under argon.
After the mixture was stirred at room temperature for 20 min, methyllithium-lithium bromide complex
(1.5 M Et,0 solution, 4.0 ml, 6 mmol) was added dropwise and allowed to react for 3 h at -78 °C. The
reaction mixture was quenched with NH4CI-10 % HCIl (v/v = 1:1) aq solution (30 ml), and then
subjected to extraction with Et,O (30 mIx3). The organic layer was washed with brine (70 ml), dried
over Na,SQOq, and concentrated by distillation under reduced pressure. Purification of the residue by
silica gel column chromatography (hexane-Et,0=2:1) gave 1a (78%, 0.647 g). Rf 0.45 (hexane-
Et,0=2:1); [a]p”® -9.49° (¢ = 1.00, CHCl;); IR (KBr) 1763 (C=0), 1701 (C=0) cm™'; HRMS (CI) Found
m/z 418.1069. Calcd for C;4H;703NFo: M+H, 418.1065; Major isomer: '"H NMR (400 MHz, CDCl3) o
1.40 (9H, s), 1.80-2.03 (3H, m), 2.35-2.42 (1H, m), 3.51-3.61 (2H, m), 4.84 (1H, t, J = 9.0 Hz); "°C
NMR (100 MHz, CDCls) 6 23.1 (s), 28.0 (s), 29.7 (s), 46.5 (s), 61.2 (s), 81.0 (s), 105.2-118.9 (4C, m),
153.1 (s), 193.1 (t, J=26.1 Hz); "’F NMR (376 MHz, CDCls) & -47.95--47.76 (2F, m), -44.83 (2F, m), -
40.54--40.44 (2F, m), -3.28--3.20 (3F, m); Minor isomer: '"H NMR (400 MHz, CDCls) & 1.46 (9H, s),
1.80-2.03 (3H, m), 2.24-2.33 (1H, m), 3.42-3.48 (2H, m), 4.85 (1H, t, J= 8.8 Hz); *C NMR (100 MHz,
CDCls) 6 24.3 (s), 28.2 (s), 28.7 (s), 46.6 (s), 60.9 (s), 80.3 (s), 105.2-118.9 (4C, m), 153.9 (s), 193.5 (t,
J =26.1 Hz); ”’F NMR (376 MHz, CDCl3) & -47.95--47.76 (2F, m), -44.97--44.88 (2F, m), -41.20--

41.08 (2F, m), -3.28--3.20 (3F, m).

(S)-tert-butyl 2-(2,2,3,3,4,4,5,5,6,6,7,7,7-tridecafluoroheptanoyl)pyrrolidine-1-carboxylate (1b).



O\Y( (CF2)sCF3
N

Boc O

Rf0.62 (hexane-Et,0=2:1); mp 45.1-46.2 °C; [a]p’ -9.71° (¢ = 1.00, CHCl3); IR (KBr) 1761 (C=0),
1699 (C=0) cm'l; HRMS (FAB) Found m/z 517.0927. Calcd for Ci¢H;6O3NF7: M, 517.0923; Major
isomer: '"H NMR (400 MHz, CDCl3) & 1.40 (9H, s), 1.84-2.05 (3H, m), 2.35-2.42 (1H, m), 3.51-3.61
(2H, m), 4.84 (1H, t, J = 8.6 Hz); °C NMR (100 MHz, CDCl3) & 23.1 (s), 28.0 (s), 29.7 (s), 46.5 (s),
61.2 (s), 81.0 (s), 105.5-118.9 (6C, m), 153.1 (s), 193.1 (t, J = 25.8 Hz); ’F NMR (376 MHz, CDCl;) &
-50.71--50.66 (2F, m), -47.37 (2F, m), -46.07--46.05 (4F, m), -42.6--42.56 (2F, m), -5.43--5.37 (3F, m);
Minor isomer: 'H NMR (400 MHz, CDCl;) o 1.46 (9H, s), 1.84-2.05 (3H, m), 2.26-2.33 (1H, m), 3.42-
3.48 (2H, m), 4.85 (1H, t, J = 9.2 Hz); >C NMR (100 MHz, CDCl;) & 24.3 (s), 28.2 (s), 28.7 (s), 46.6
(s), 60.9 (s), 80.4 (s), 105.2-118.9 (6C, m), 153.9 (s), 193.6 (t, J = 25.8 Hz); ’F NMR (376 MHz,
CDCl3) & -50.71--50.66 (2F, m), -47.37 (2F, m), -46.23--46.18 (4F, m), -43.21 (2F, t, J = 12.6 Hz), -5.43-

-5.37 (3F, m).

(S)-tert-butyl 2-(2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,9-heptadecafluorononanoyl)pyrrolidine-1-

carboxylate (1c¢).

O\Y( (CF2)7CF3
N

Boc O

Rf 0.60 (hexane-Et,0=2:1); mp 51.3-52.6 °C; [a]p”’ -8.20° (¢ = 1.00, CHCl3); IR (KBr) 1760 (C=0),
1699 (C=0) cm™; HRMS (FAB) Found m/z 617.0853. Calcd for C1sH;603NFi7: M, 617.0859; Major
isomer: '"H NMR (400 MHz, CDCl3) & 1.40 (9H, s), 1.82-2.05 (3H, m), 2.35-2.42 (1H, m), 3.51-3.61
(2H, m), 4.85 (1H, t, J = 9.7 Hz); °C NMR (100 MHz, CDCl3) & 23.1 (s), 28.0 (s), 29.7 (s), 46.5 (s),
61.2 (s), 81.0 (s), 106.8-118.9 (8C, m), 153.1 (s), 193.4 (t, J = 25.4 Hz); ’F NMR (376 MHz, CDCl;) &
-50.73--50.64 (2F, m), -47.26 (2F, m), -46.43--46.38 (8F, m), -42.64--42.52 (2F, m), -5.37 3F, t, J =

9.9Hz); Minor isomer: 'H NMR (400 MHz, CDCls) & 1.46 (9H, s), 1.82-2.05 (3H, m), 2.26-2.32 (1H,
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m), 3.42-3.48 (2H, m), 4.84 (1H, t, J= 10.2 Hz); >*C NMR (100 MHz, CDCl3) & 24.3 (s), 28.2 (s), 28.8
(s), 46.6 (s), 60.9 (s), 80.4 (s), 106.8-118.9 (8C, m), 153.96 (s), 193.6 (t, J = 26.2 Hz); '’F NMR (376
MHz, CDCl3) & -50.73--50.64 (2F, m), -47.26 (2F, m), -46.13--45.76 (8F, m), -43.16 (2F, t, J = 12.6 Hz),

-5.37 3F, t, J=9.9 Hz).

(S)-tert-butyl  2-(2,2,2-trifluoroacetyl)pyrrolidine-1-carboxylate (1d), (S)-tert-butyl 2-(2,2,2-
trifluoro-1,1-dihydroxyethyl)pyrrolidine-1-carboxylate (1d-hydrate).
OWC Fs O*CFs
Bloc o) l|§IOC OHOH
To a solution of methyl (S)-N-(tert-butoxycarbonyl)pyrrolidine-2-carboxylate (0.698 g, 3 mmol) in
pentane (5 ml) was added trifluoromethyltrimethylsilane (CF;SiMe4) (0.660 g, 4.6 mmol) at room
temperature under argon. To the reaction mixture was added dropwise tetrabutylammonium fluoride
(TBAF) (1.0 M THF solution, 0.15 ml, 0.15 mmol) at -78 °C, and the reaction mixture was then allowed
to warm slowly to room temperature, and stirred for 18 h. The reaction mixture was quenched with sat.
NaHCOj aq solution (70 ml) at 0 °C and then subjected to extraction with Et;O (30 m1x3). The organic
layer was washed with brine (80 ml), dried over Na,SO4, and concentrated by distillation under reduced

pressure. Purification of the residue by silica gel column chromatography (hexane-Et,0=5:1) gave a

mixture of 1d and 1d-hydrate (0.570 g, 1d : 1d-hydrate =40 : 60, 28% for 1d, 40% for 1d-hydrate).

The mixture of 1d and 1d-hydrate (1d : 1d-hydrate = 56 : 44). Rf0.30 (hexane-Et,0=5:1); [a]p>" -
0.24° (c = 1.00, CHCl3); IR (NaCl) 3365 (OH), 1686 (C=0), 1645 (C=0) cm™'; HRMS (CI) Found m/z

268.1147. Calcd for C;H;703NF3: M+H, 268.1161.

(S)-tert-butyl 2-(2,2,2-trifluoroacetyl)pyrrolidine-1-carboxylate (1d). Major isomer: 'H NMR (400
MHz, CDCls) & 1.30 (9H, s), 1.79-1.98 (4H, m), 3.33-3.52 (2H, m), 4.65 (1H, dd, J = 8.9, 4.6 Hz); °C
NMR (100 MHz, CDCls) 6 24.7 (s), 28.8 (s), 30.6 (s), 47.1 (s), 61.1 (s), 81.6 (s), 116.3 (q, J = 293.3

Hz), 153.8 (s), 191.4 (g, J = 33.3 Hz); "°’F NMR (372 MHz, CDCl;) & -1.24 (3F, s); Minor isomer: 'H
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NMR (400 MHz, CDCl3) § 1.37 (9H, s), 1.79-1.98 (4H, m), 3.33-3.52 (2H, m), 4.71 (1H, dd J = 8.7, 3.9
Hz); *C NMR (100 MHz, CDCls) & 25.0 (s), 28.9 (5), 30.3 (s), 47.2 (5), 61.0 (s), 81.2 (s), 116.3 (q, J =

293.3 Hz), 154.8 (s), 191.4 (q, J = 33.3 Hz); ’F NMR (372 MHz, CDCl5) § -1.18 (3F, s).

(S)-tert-butyl 2-(2,2,2-trifluoro-1,1-dihydroxyethyl)pyrrolidine-1-carboxylate (1d-hydrate). 'H
NMR (400 MHz, CDCls) 6 1.40 (9H, s), 1.60-1.67 (1H, m), 1.79-1.98 (1H, m), 2.10-2.34 (1H, m), 3.22
(dt, J=10.6, 6.6 Hz), 3.33-3.52 (1H, m), 4.08 (1H, dd, J= 7.6, 5.2 Hz); >C NMR (100 MHz, CDCl3) &
24.1 (s), 27.7 (s), 28.7 (s), 48.5 (s), 62.1 (s), 82.6 (s), 95.8 (q, J = 29.5 Hz), 124.0 (q, J = 290.0 Hz),

159.8 (s); ’F NMR (372 MHz, CDCls) & -6.67 (3F, s).

(S)-tert-butyl 2-pentanoylpyrrolidine-1-carboxylate (1e), (S)-tert-butyl 2-(5-hydroxynonan-5-

yDpyrrolidine-1-carboxylate (2).

To a solution of methyl (S)-N-(tert-butoxycarbonyl)pyrrolidine-2-carboxylate (0.459 g, 2 mmol) in dry
Et,0O (15 ml) was added dropwise n-BuLi (1.6 M n-hexane solution, 3.75 ml, 6 mmol) for 2 h at -78 °C.
The reaction was quenched with NH4Cl-10 % HCI (v/v = 1:1) aq solution (30 ml) and then subjected to
extraction with Et;0O (30 mlx3). The organic layer was washed with brine (30 ml), dried over Na;SOy,
and concentrated by distillation under reduced pressure. Purification of the residue by silica gel column

chromatography (hexane-AcOEt=5:1) gave 1e (47%, 0.239 g) and 2 (41%, 0.257 g).

(S)-tert-butyl 2-pentanoylpyrrolidine-1-carboxylate (1e).

OWH-BU
N

Boc O

Rf'0.13 (hexane-AcOEt=10:1); [OL]D22 -16.5° (¢ = 1.00, CHCI;); IR (KBr) 1724.6 (C=0), 1697.6 (C=0)
cm'l; HRMS (EI) found: m/z 255.1837. Calcd for C14H,sNO3: M,255.1834; Major isomer: '"H NMR

(400 MHz, CDCls) § 0.67 (3H, t, J = 7.6 Hz), 1.02-1.65 (7H, m), 1.16 (9H, s), 1.85-1.99 (1H, m), 2.11-
6



2.29 (2H, m), 3.16-3.29 (2H, m), 4.00-4.03 (1H, m); *C NMR (100 MHz, CDCl;) § 13.4 (s), 21.9 (s),
23.1 (s), 24.9 (), 27.8 (s), 29.4 (s), 37.7 (5), 46.2 (5), 64.6 (s), 79.3 (s), 153.3 (s), 209.3 (s); Minor
isomer: "H NMR (400 MHz, CDCL;) § 0.65 (3H, t, J = 7.6 Hz), 1.02-1.65 (7H, m), 1.22 (9H, s), 1.85-
1.99 (1H, m), 2.11-2.29 (2H, m), 3.16-3.29 (2H, m), 4.07-4.10 (1H, m); '°C NMR (100 MHz, CDCls) §
13.4 (s), 21.8 (), 23.9 (s), 24.8 (5), 27.9 (5), 28.3 (5), 38.2 (5), 46.4 (5), 64.2 (5), 79.0 (), 154.0 (5), 209.4

().

(S)-tert-butyl 2-(5-hydroxynonan-5-yl)pyrrolidine-1-carboxylate (2).

N n-Bu

Boc OH
Rf0.26 (hexane-AcOEt = 10:1); [o]p™ -52.2° (¢ = 1.00, CHCl3); IR (KBr) 3360.4 (OH), 1693.7 (C=0)
cm‘l; HRMS (EI) Found m/z 313.2627. Calcd for CisH3sNOs: M, 313.2617; 'H NMR (400 MHz,
CDCl;) 8 0.81 (6H, t, m), 1.09-1.65 (14H, m), 1.37 (9H, s), 1.72 (1H, m), 1.93 (1H, m), 3.02-3.12 (1H,
m), 3.57 (1H, br s), 3.91 (1H, t, J = 6.1 Hz), 5.44 (1H, br s); >C NMR (100 MHz, CDCl;) & 14.0 (s),
23.2(s), 23.4 (s), 23.6 (s), 24.1 (s), 25.1 (), 25.9 (s), 28.2 (s), 35.2 (5), 38.8 (s), 48.2 (s), 65.1 (5), 76.5

(s), 80.1 (s), 157.6 (s).

(S)-tert-butyl 2-(1,1,1,2,2,3,3,4,4,6,6,7,7,8,8,9,9,9-octadecafluoro-5-hydroxynonan-5-yl)-
pyrrolidine-1-carboxylate (3).

NO%C%
N (CF2)3CF3

Boc OH
To a solution of (S)-tert-butyl 2-(2,2,3,3,4,4,5,5,5-nonafluoropentanoyl)pyrrolidine-1-carboxylate 1a
(1.257 g, 3 mmol) in dry Et,O (15 ml) was added perfluorobutyl iodide (5.287 g, 15 mmol) at room

temperature under argon. After the reaction mixture was stirred at room temperature for 20 min,
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methyllithium-lithium bromide complex (1.5 M Et,O solution, 11 ml, 17 mmol) was added dropwise for
2 h at -78 °C. The reaction mixture was quenched with NH4CI-10 % HCI (v/v = 1:1) aq solution (80 ml)
and then subjected to extraction with Et,;O (30 mlx3). The organic layer was washed with brine (70 ml),
dried over Na,SOy, and concentrated by distillation under reduced pressure. Purification of the residue
by silica gel column chromatography (hexane-Et,0=10:1) gave 3 (55%, 1.052 g). Rf 0.63 (hexane-
Et,0=10:1); [a]p -39.2° (¢ = 1.00, CHCl3); IR (KBr) 3474 (OH), 1647 (C=0) cm™'; HRMS (FAB)
Found m/z 638.0992. Calcd for CigH 3sO3NFg: M+H, 638.0999; Major isomer: '"H NMR (400 MHz,
CDCl3) & 1.47 (9H, s), 1.72-1.83 (1H, m), 1.94-1.99 (1H, m), 2.31-2.33 (2H, m), 3.18-3.25 (1H, m),
3.76-3.81 (1H, m), 4.66 (1H, t, J = 8.1 Hz); °C NMR (100 MHz, CDCl3) & 23.8 (s), 27.2 (s), 28.0 (5),
47.7 (s), 62.6 (s), 83.1 (s), 85.0 (quint), 108.0-122.2 (8C, m), 160.0 (s); "’F NMR (376 MHz, CDCl) & -
49.64- -45.72 (4F, m), -44.02- -39.22 (4F, m), -34.61- -28.84 (4F, m), -3.11 (6F, t, J = 10.3 Hz); Minor
isomer: '"H NMR (400 MHz, CDCl3) & 1.47 (9H, s), 1.72-1.83 (1H, m), 1.94-1.99 (1H, m), 2.31-2.33
(2H, m), 3.18-3.25 (1H, m), 3.76-3.81 (1H, m), 4.66 (1H, t, J = 8.1 Hz), 8.86 (1H, s); °C NMR (100
MHz, CDCls) 6 23.8 (s), 27.2 (8), 28.0 (s), 47.7 (s), 62.6 (s), 83.1 (s), 85.0 (quint), 108.0-122.2 (8C, m),
160.0 (s); '°F NMR (376 MHz, CDCls) & -49.64- -45.72 (4F, m), -44.02--39.22 (4F, m), -34.61- -28.84

(4F, m), -2.91 (6F, t, J= 10.3 Hz).

(R)-3,3,3-trifluoro-2-methoxy-1-(($)-2-(1,1,1,2,2,3,3,4,4,6,6,7,7,8,8,9,9,9-octadecafluoro-5-
hydroxynonan-5-yl)pyrrolidin-1-yl)-2-phenylpropan-1-one (4).
O\@C F2)3sCF3
N (CF2)3CF3

X o
Ph OMe

(S)-tert-Butyl 2-(1,1,1,2,2,3,3,4,4,6,6,7,7,8,8,9,9,9-octadecafluoro-5-hydroxynonan-5-yl)-pyrrolidine-1-
carboxylate (0.269 g, 0.5 mmol) was dissolved in CH,Cl, (3 ml) and TFA (3 ml) at 0 °C. After the
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mixture was stirred at room temperature for 1.5 h, the reaction was quenched with Na,COs aq solution
(50 ml) and then subjected to extraction with CH,Cl, (30 mlx3). The organic layer was washed with
brine (70 ml), dried over Na,SO,, and concentrated by distillation under reduced pressure. To a solution
of the residue in THF was added aqueous NaOH (1.0 M, 0.5 ml, 0.5 mmol) and (+)-MTPA acid chloride
(0.200 g, 1 mmol). After the mixture was stirred at room temperature for 2 h, the reaction mixture was
quenched with NaHCOj; aq solution (60 ml), and then subjected to extraction with Et;O (30 m1x3). The
organic layer was washed with brine (70 ml), dried over Na,SOs, and concentrated by distillation under
reduced pressure. Purification of the residue by silica gel column chromatography (hexane-
AcOEt=10:1) gave 4 (79%, 0.298 g). Rf0.30 (hexane-AcOEt=10:1); mp 116.5-117.0 °C; [OL]D25 11.3 (¢
= 1.00, CHCl3); IR (NaCl) 3022.9 (OH), 1619.9 (C=0) cm™'; HRMS (FAB) Found m/z 754.0871. Calcd
for Cp3H7F2NOs: M+H, 754.0871; '"H NMR (400 MHz, CDCl;) & 1.61-1.74 (1H, m), 1.88-1.89 (1H,
m), 2.21-2.36 (3H, m), 3.65 (3H, s), 4.02 (1H, dt, J = 8.7, 2.3 Hz), 5.17 (1H, t, J = 8.3 Hz), 7.33-7.50
(5H, m), 8.59 (1H, br s); >C NMR (100 MHz, CDCl3) & 24.7 (s), 25.7 (s), 47.4 (d, J = 8.2 Hz), 56.1 (s),
63.1 (s), 85.3 (q, J=26.2 Hz), 86.0 (quint), 123.4 (q, J = 289.8 Hz), 126.9 (s), 128.3 (s), 129.7 (s), 132.8
(s), 171.2 (s); "’F NMR (376 MHz, CDCl3) & -51.66--49.31 (4F, m), -45.04--44.24 (2F, m), -42.77--
41.83 (2F, m), -36.64--35.84 (2F, m), -34.44--33.65 (1F, m), -32.36--31.56 (1F, m), -5.48 (3F, t, J =

10.7 Hz), -5.41 3F, t, J= 10.7 Hz), 4.07 (3F, s).

Typical procedure for the reduction of ketones. To a solution of NaBHy (0.076 g, 2 mmol) in EtOH
(5 ml) was added an EtOH solution (3 ml) of (S)-tert-butyl 2-(2,2,3,3,4,4,5,5,5-
nonafluoropentanoyl)pyrrolidine-1-carboxylate 1a (0.417 g, 1 mmol) at 0 °C under argon. After the
mixture was stirred at room temperature for 7 h, the reaction was quenched with 10 % HCI aq solution
(60 ml), and then subjected to extraction with Et,O (30 mlx3). The organic layer was washed with brine
(70 ml), and dried over Na,SO4, and concentrated by distillation under reduced pressure. Purification of

the residue by silica gel column chromatography (hexane-CH,Cl,=1:2) gave (aR)-5a (78%, 0.325 g).



(S)-tert-butyl 2-((R)-2,2,3,3,4,4,5,5,5-nonafluoro-1-hydroxypentyl)pyrrolidine-1-carboxylate ((o.R)-
5a).

H
[ M cracrs

N -
Boc OH

Rf 0.33 (hexane-CH,CL=1:2); mp 74.6-75.3 °C; [a]p>> -19.9° (¢ = 1.00, CHCL3); IR (KBr) 3250 (OH),
1682 (C=0) cm’'; HRMS (FAB) Found m/z 420.1212. Calcd for C 4H,oFoNOs: M+H, 420.1221; Anal.
Calcd for C, 40.10; H, 4.33; N, 3.34. Found: C, 39.80; H, 4.18; N, 3.35; 'H NMR (400 MHz, CDCl;) &
1.39 (9H, s), 1.78-1.86 (3H, m), 1.93-2.01 (1H, m), 3.25-3.40 (2H, m), 3.85 (1H, dt, J = 19.9, 8.5 Hz),
426 (1H, t, J = 8.5 Hz); >C NMR (100 MHz, CDCls) & 23.7 (s), 28.0 (5), 28.7 (s), 46.8 (s), 56.8 (s),
73.5-73.9 (m), 81.4 (s), 105.9-122.1 (4C, m), 158.8 (s); '°F NMR (372 MHz, CDCl3) & -52.48--51.66

(2F, m), -49.96--47.71 (2F, m), -46.36--41.03 (2F, m), -5.73 (3F, s).
(S)-tert-butyl 2-((R)-2,2,3,3,4,4,5,5,6,6,7,7,7-tridecafluoro-1-hydroxyheptyl)pyrrolidine-1-
carboxylate ((aR)-5b).

H
[ M cracrs

N -
Boc OH

Rf0.61 (hexane-CH,Cl,=1:2); mp 55.1-57.0 °C; [o]p> -33.39° (¢ = 1.00, CHCLy); IR (KBr) 3244 (OH),
1652 (C=0) cm™'; HRMS (FAB) Found m/z 520.1157. Caled for C;6H;oF;3NOs: M+H, 520.1157; Anal.
Caled for C, 37.01; H, 3.49; N, 2.70. Found: C, 37.18; H, 3.45; N, 2.57; 'H NMR (400 MHz, CDCl;) &
1.44 (9H, s), 1.84-1.88 (3H, m), 2.00-2.06 (1H, m), 3.30-3.44 (2H, m), 3.89 (1H, dt, J = 20.5, 8.4 Hz),
431 (1H, t, J = 8.4 Hz); >C NMR (100 MHz, CDCls) & 23.6 (s), 28.1 (5), 28.7 (s), 46.8 (s), 56.8 (s),
73.8 (t, J = 22.5 Hz), 81.5 (s), 105.6-121.6 (6C, m), 158.86 (s); '°F NMR (372 MHz, CDCls) & -51.40
(1F, d, J=280.0 Hz), -51.40 (IF, d, J = 296.0 Hz), -50.15 (1F, d, J = 296.0 Hz), -48.44--44.93 (6F, m), -

41.32 (1F, d, J = 280.0 Hz), -5.42 (3F, t, J = 9.9Hz).
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(S)-tert-butyl 2-((R)-2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,9-heptadecafluoro-1-hydroxynonyl)pyrrolidine-1-
carboxylate ((aR)-5c¢).

H
[ M cFaers

N -
Boc OH

Rf0.52 (hexane-CH,Cl,=1:2); mp 68.6-69.6 °C; [o]p>’ -30.83° (¢ = 1.00, CHCLy); IR (KBr) 3284 (OH),
1652 (C=0) cm™'; HRMS (FAB) Found m/z 620.1071. Caled for C15HoF;;NO;: M+H, 620.1093; Anal.
Caled for C, 34.91; H, 2.93; N, 2.26. Found: C, 34.75; H, 2.93; N, 2.39; 'H NMR (400 MHz, CDCl;) &
1.43 (9H, s), 1.83-1.88 (3H, m), 2.00-2.05 (1H, m), 3.29-3.41 (2H, m), 3.89 (1H, dt, J = 19.8, 8.0 Hz),
430 (1H, t, J = 8.0 Hz); >C NMR (100 MHz, CDCls) & 24.4 (s), 28.8 (5), 29.4 (s), 47.5 (s), 57.5 (s),
74.4 (t, J = 23.8 Hz), 82.2 (s), 108.2-119.6 (8C, m), 159.5 (s); '°F NMR (372 MHz, CDCl3) & -51.56
(1F, d, J = 280.0 Hz), -51.07 (1F, d, J = 293.0 Hz), -50.51 (1F, d, J = 293.0 Hz), -48.28--44.93 (10F, m),

-41.38 (IF, d, J=280.0 Hz), -5.48 (3F, t, J= 9.9 Hz).

(S)-tert-butyl 2-((R)-2,2,2-trifluoro-1-hydroxyethyl)pyrrolidine-1-carboxylate ((o.R)- 5d).

{ A8 ers

N =
Boc OH

Rf 0.38 (CH,CL); [a]p> -5.0° (¢ = 1.00, CHCl3); IR (KBr) 3325.7 (OH), 1655.1 (C=0) cm’'; HRMS
(FAB) found: m/z 270.1324. Caled for Cy1H;oFsNOs: M+H, 270.1317; '"H NMR (400 MHz, CDCl3) &
1.40 (9H, s), 1.77-2.06 (4H, m), 3.24-3.30 (1H, m), 3.36-3.42 (1H, m), 3.64-3.73 (1H, m), 4.06-4.11
(1H, m), 5.79 (1H, br s); >C NMR (100 MHz, CDCl3) § 23.8 (s), 28.0 (s), 46.9 (s), 57.4 (s), 74.1 (q, J =

28.1 Hz), 81.3 (), 124.6 (q, J = 283.4 Hz), 158.6 (s); '"°F NMR (376 MHz, CDCl5) & 2.93 (3F, s).

(S)-tert-butyl 2-((5)-2,2,2-trifluoro-1-hydroxyethyl)pyrrolidine-1-carboxylate ((aS)-5d).

Oi(ca
N

Boc OH
11



Rf0.10 (CH,Cly); mp 124.2-125.0 °C; [a]p™ -56.8° (¢ = 1.00, CHCl;); IR (KBr) 3325.7 (OH), 1655.1
(C=0) cm'l; HRMS (FAB) found: m/z 270.1324. Calcd for C{1H9F3NO3: M+H, 270.1317; Anal. Calcd
for C, 49.07; H, 6.74; N, 5.20. Found: C, 48.98; H, 6.50; N, 5.19. Major isomer: 'H NMR (400 MHz,
CDCl3) & 1.47 (9H, s), 1.78-2.23 (4H, m), 3.27-3.78 (2H, m), 4.02-4.19 (1H, m), 4.25-4.36 (1H, m),
5.48 (1H, br s); >C NMR (100 MHz, CDCl3) & 24.2 (s), 26.4 (s), 28.2 (s), 47.3 (s), 58.1 (s), 70.5 (quint,
J=28.7 Hz), 80.4 (s), 124.8 (q, J = 284.3 Hz), 156.1 (s); "’F NMR (376 MHz, CDCls) & 0.87 (3F, s),
Minor isomer: 'H NMR (400 MHz, CDCls) & 1.47 (9H, s), 1.78-2.23 (4H, m), 3.27-3.78 (2H, m), 4.02-
4.19 (1H, m), 4.25-4.36 (1H, m), 5.48 (1H, br s); *C NMR (100 MHz, CDCl3) & 24.2 (s), 25.3 (s), 28.2
(s), 46.3 (s), 56.7 (s), 70.5 (quint, J = 28.7 Hz), 80.4 (s), 124.6 (q, J = 283.5 Hz), 156.1 (s); ’F NMR

(376 MHz, CDCl3) § 0.87 (3F, s).

(S)-tert-butyl 2-((S)-1-hydroxypentyl)pyrrolidine-1-carboxylate ((o.5)-5e).

{ AL e

N :
Boc OH

Rf0.09 (hexane-AcOEt=10:1); [a]p> -31.9° (¢ = 1.00, CHCl3); IR (NaCl) 3395.1 (OH), 1666.2 (C=0)
cm'l; HRMS (EI) Found m/z 257.1998. Calcd for Ci4H»7NOs: M, 257.1991; 'H NMR (400 MHz,
CDCl3) 8 0.84 (3H, t, J= 7.2 Hz), 1.17-1.56 (6H, m), 1.40 (9H, s), 1.66-1.93 (4H, m), 3.22 (1H, ddd, J =
10.9, 7.0, 5.6 Hz), 3.40 (2H, m), 3.74 (1H, ddd, J = 8.2, 8.2, 4.2 Hz), 4.78 (1H, br s); >*C NMR (100
MHz, CDCl3) & 14.0 (s), 22.7 (s), 24.0 (s), 27.1 (s), 28.3 (s), 28.5 (5), 34.5 (5), 47.1 (5), 62.7 (5), 75.5 (5),

80.2 (s), 157.9 (s).
(S)-tert-butyl 2-((R)-1-hydroxypentyl)pyrrolidine-1-carboxylate ((aR)-5e).

,\H n-Bu

Boc OH

12



Rf0.03 (hexane-AcOEt=10:1); [a]p”> -15.5° (¢ = 1.00, CHCl3); IR (NaCl) 3398.0 (OH), 1675.8 (C=0)
cm'l; HRMS (EI) Found m/z 257.1995. Calcd for Ci4H»7NOs: M, 257.1991; 'H NMR (400 MHz,
CDCl3) 6 0.84 (3H, t, J=7.2 Hz), 1.20-1.41 (6H, m), 1.41 (9H, s), 1.63-2.04 (4H, m), 3.18 (1H, ddd, J =
10.1, 7.0, 6.8 Hz), 3.47 (1H, br s), 3.69 (1H, m), 3.87 (2H, m); *C NMR (100 MHz, CDCl;) & 14.0 (s),

22.7 (s), 24.2 (s), 27.4 (s), 28.4 (s), 31.7 (s), 48.0 (s), 63.1 (s), 73.3 (s), 79.7 (s), 156.2 (s).

A typical procedure for the synthesis of oxazolidonone. (S)-tert-Butyl 2-((R)-2,2,3,3,4,4,5,5,5-
nonafluoro-1-hydroxypentyl)pyrrolidine-1-carboxylate ((oR)-5a) (0.419g, 1 mmol) was dissolved in
CH,CI, (3 ml) and TFA (3 ml) at 0 °C. After the mixture was stirred at room temperature for 1.5 h, the
reaction was quenched with Na,COs aq solution (60 ml) and then subjected to extraction with CH,Cl,
(30 mlx3). The organic layer was washed with brine (70 ml), dried over Na,SOy, and concentrated by
distillation under reduced pressure. To a solution of the residue in CH,Cl, (5 ml) was added TEA (0.321
g, 3 mmol) and ethyl chloroformate (0.190 g, 1.8 mmol) at 0 °C. After the mixture was stirred at room
temperature for 20 h, the reaction was quenched with 10% HCI aq solution (70 ml) and then subjected to
extraction with CH,Cl, (30 mlx3). The organic layer was washed with NaHCO3 (70 ml), dried over
Na,SOy4, and concentrated by distillation under reduced pressure. To a suspension of NaH (0.026 g, 1.1
mmol) in DMF (2 ml) was added the residue in DMF solution (3 ml) at 0 °C. After the mixture was
stirred at room temperature for 20 h, the reaction was quenched with NaHCOj; aq solution (50 ml) and
then subjected to extraction with AcOEt (30 mlIx3). The organic layer was washed with H;O (50 ml),
and dried over Na,SO,4, and concentrated by distillation under reduced pressure. Purification of the

residue by silica gel column chromatography (hexane-Et,0=2:1) gave 6a (28%, 0.097 g).

(1R,7a8)-1-(perfluorobutyl)-tetrahydropyrrolo[1,2-c]Joxazol-3(1H)-one (6a).

H
N "//
%O (CF2)3CF3
(0]

13



Rf 0.10 (hexane-Et,0=2:1); mp 73.7-75.2 °C; [a]p®’ -12.9 (c = 1.00, CHCLy); IR (KBr) 1761.6 (C=0)
cm'l; HRMS (EI) Found m/z 345.0419. Calcd for C;oHgFoNO,: M, 345.0411; Anal. Calcd for C, 34.80;
H, 2.34; N, 4.06. Found: C, 35.14; H, 2.60; N, 4.39; "H NMR (400 MHz, CDCl;) & 1.52-1.68 (1H, m),
1.91-2.03 (1H, m), 2.07-2.18 (2H, m), 3.18-3.24 (1H, m), 3.58 (1H, dt, J = 14.2, 5.7 Hz), 3.99-4.04 (1H,
m), 4.70 (1H, dt, J = 18.7, 4.3 Hz); >C NMR (100 MHz, CDCl3) & 25.4 (s), 30.6 (s), 45.7 (s), 58.7 (s),
74.8 (dd, J = 32.4, 22.5 Hz), 158.5 (s); "’F NMR (376 MHz, CDCls) & -52.75--51.87 (1F, m), -51.84--

49.68 (2F, m), -49.03--48.25 (1F, m), -47.62--47.47 (2F, m), -5.48 (3F, tt, /= 9.5, 2.8 Hz).

(1R,7a8)-1-(trifluoromethyl)-tetrahydropyrrolo[1,2-c]oxazol-3(1H)-one (6d).

H
)/*O CF;
(0]
Rf0.15 (hexane-Et,0=1:1); [a]p” -36.5 (¢ = 0.31, CHCLs); IR (NaCl) 1776.1 (C=0) cm™'; HRMS (EI)
Found m/z 195.0502. Calcd for C;HsFsNO,: M, 195.0507; '"H NMR (400 MHz, CDCl3) & 1.50-1.60
(1H, m), 1.90-2.04 (1H, m), 2,04-2.23 (2H, m), 3.21 (1H, ddd, J = 12.3, 8.3, 3.1 Hz), 3.59 (I1H, dt, J =
14.2, 5.6 Hz), 3.88 (1H, ddd, J=9.5, 6.0, 3.3 Hz), 4.54 (1H, dq, J = 12.7, 3.3 Hz); *C NMR (100 MHz,

CDCl3) § 25.3 (s), 30.4 (s), 45.7 (s), 59.3 (s), 75.3 (q, J = 34.7 Hz), 122.8 (q, J = 279.9 Hz), 158.9 (s);

F NMR (376 MHz, CDCl3) § -4.10 (3F, d, J = 6.1 Hz).

(1S,7a8)-1-butyl-tetrahydropyrrolo[1,2-c]oxazol-3(1H)-one (6¢).

«H
%H
n
% o Bu
0]
Rf0.25 (hexane-AcOEt=2:1); [a]p -25.9 (¢ = 1.00, CHCl5); IR (NaCl) 1753.0 (C=0) cm™'; HRMS (EI)

Found m/z 183.1253. Calcd for CoH;7NO,: M, 183.1259; '"H NMR (400 MHz, CDCl;3) 6 0.64 (3H, t, J

= 7.0 Hz), 1.06-1.26 (5H, m), 1.38-1.54 (2H, m), 1.59-1.83 (3H m), 2.85 (1H, ddd, J = 11.0, 8.9, 4.5
14



Hz), 3.29 (2H, ddd, J = 13.0, 7.2, 4.2 Hz), 4.00 (1H, ddd, J = 7.4, 5.8, 4.1 Hz); *C NMR (100 MHz,

CDCly) 5 13.2 (5), 21.6 (5), 25.1 (5), 26.0 (5), 30.1 (5), 34.2 (5), 44.8 (5), 63.9 (5), 80.1 (5), 160.4 (s).

(1R,7a8)-1-butyl-tetrahydropyrrolo[1,2-c]Joxazol-3(1H)-one (6c’).1

H
Ny
"Bu

O%O

Rf0.30 (hexane-AcOEt=2:1); [a]p>® -10.9 (c = 0.99, CHCl;); IR (NaCl) 1753.0 (C=0) cm™'; HRMS (EI)
Found m/z 183.1263. Caled for C1oH;7NO,: M, 183.1259; 'H NMR (400 MHz, CDCl3) 6 0.75 (3H, t, J
= 7.0 Hz), 1.18-1.37 (5H, m), 1.40-1.48 (1H, m), 1.54-1.65 (2H, m), 1.67-1.77 (1H, m), 1.86-1.95 (1H,
m), 3.00 (1H, ddd, J = 12.1, 8.9, 2.5 Hz), 3.44 (1H, dt, J = 14.7, 5.7 Hz), 3.65 (1H, ddd, J = 11.7, 6.3,
4.5 Hz), 4.46 (1H, ddd, J = 8.3, 7.4, 5.3 Hz); >C NMR (100 MHz, CDCls) & 13.5 (s), 22.0 (s), 24.4 (s),

24.7 (s), 27.6 (s), 29.8 (s), 45.3 (), 62.9 (s), 76.0 (), 161.4 (s).

! Bejjani, J.; Chemla, F.; Audouin, M. J. Org. Chem. 2003, 68, 9747.
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76.679

v
=

. 64.635

64,240

46.378
46.198
38.226
37.650
29.414
28.328

S

AU TO Q=M
MUOUMOOUNOoO NUW
o~ o@m~—~maomm
MM T T MMM
[aV N RaVR VRV NNV QU o)

,
200

150

100

7-FEB-
S SINGL
1 BCM
0 13C

EXMOD
IRMOO
0BNUC
0OBFRQ
0BSET
PW1
POINT
SAMPO
TIMES
SCANS
DUMMY
FREQU
FILTR
ACATM
DEADT
DELAY
PD
ADBIT
RGAIN
IRNUC
IRFRQA
IRSET
IRRPW
IRATN
IRRNS
IRBP1
IRBP2
BF

T

T2

73

T4

XE

XS
REFVL
DFILE
MENUF
SHMFL
LKSET
LKLEV
LGAIN
LKPHS
LKSIG
CTEMP
CSPED
FIELD :

2005 16: 25:51.24

100.40 Mhz

©135500.00 Hz

4.80 usec
32768
32768

1000

153
2

£ 27100.27 Hz

13550 Hz
1.2091 sec
19.69 usec
14.76 usec
2.5000 sec
16
.23

cIH

383.65 MHz

© 134500 .00 Hz

50.0 usec
511

0

30

6

2.
0.
0.
80.
© o 100.
123198.
1 -1141.
77.
C ALPHA
1 A13C
. THSAT

00
00
00
00
00
32
31
00

61679.1
220

23
59.06
759
19.9

14

1184

Hz

%
%
Hz
Hz
ppm

Hz

deg
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7-FEB-2005 13:38:32.98

EXMOD
IRMOD
0BNUC

OBSET
PW1

POINT

SAMPD
TIMES
SCANS -
BUMMY

FREQU -
FILTR
ACQTM
BEAOT
DELAY

PD

ADBIT :

RGAIN

©1H
IRFRG :

1 134500.00 Hz
IRRPW
IRATN
IRRNS
IRBPYL
IRBP2

IRNUC
IRSET

BF
T1
T2
T3
T4
XE
XS

REFVL
- ALPHA
CATH

. THDAT
LKSET -
LKLEY -
LGAIN ¢
LKPHS
LKSIG
CTEMP
CSPED
FIELD

OFILE
MENUF
SHMFL

© SINGL
- NON
©1H
0BFRQ

1 134500.00 Hz

393.65 MHz

5.75 usec
16384
16384
8
8
4
7993 .61 Hz
4000 Hz
2.0496 sec
72.12 usec
50.00 usec
1.9040 sec
16
7

399.65 MHz

50.0 usec
511

0
30

0.10 Hz
0.00 %
0.00 %
90.00 %
100.00 %
3606.00 Hz
380.31 Hz
0.00 ppm

61679.1 Hz
220
22
59.06 deg
503
19.4 ¢
13 Hz
1222
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13C NMR

157 .626

80.135
77.321
77.000
76.679
76.490

{

DWW UMW LK —OLW WO
NoOmMm OO WoOoN—0J
O — MMM MO~
MO O« OM WO~ W0W
MNWO ISTOMOmMauuadod

S,

25.070
24.116
23.606
23.376
23.153
22.438
13.9%6
13.914

=/ 25.482

%

150

7-FEB-2005 13:55:27.05

EXMOD
IRMOD
0BNUC

DBSET
PW1

POINT
SAMPO
TIMES :
SCANS
DUMMY
1 27100.27 Hz
FILTRH :
ACQTM
DEADT
DELAY

FREQU

PD

ADBIT
RGAIN

S 1H
IRFRA

0 134500.00 Hz
IRRPW :
IRATN
IRRNS
IRBP1
IRBP2

IRNUC
IRSET

BF
T1
T2
T3
T4
XE
XS

REFVL :

DFILE
MENUF
SHMFL

LKSET
LKLEV
LGAIN
LKPHS
LKSIG
CTEMP
CSPED
FIELD :

- SINGL
. BCM
2130
0BFRQ
:135500.00 Hz

100.40 MHz

4.90 usec
32768
32768
1000
202
2

13550 Hz
1.2081 sec
19.69 usec
14 .76 usec
2.5000 sec
16
.23

399.65 MHz

50.0 usec
511

0
30
6

2.

0.

0.
90.
. 100.
120473,
147.
77.
T ALPHA
S A13C
. THBAT

00
00
00
00
00
24
63
00

61679.1
220

22
59.06
503
19.8

14

1222

Hz
%

%
Hz
Hz
ppm

Hz

deg
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3-FEB-2003 17:09:21.21

EXMOD
IRMOD
0BNUC

0BSET
PW1

POINT :
SAMPO
TIMES
SCANS
DUMMY
FREQU
FILTR
ACOTM
DEADT
DELAY

PD

ADBIT :
RGAIN :
©1H
IRFRQ :
:134500.00 Hz
IRRPW :
IRATN
IRRNS
IRBPL :
1RBP2

IRNUC
IRSET

BF
T1
T2
T3
T4
XE
X8

DFILE
MENUF
SHMFL

REFVL

. ALPHA
CA1H

. THBAT
LKSET :
LKLEV :
LGAIN :
LKPHS
LKSIG :
CTEMP
CSPED
FIELD :

- SINGL
. NON
:1H
0BFRQ

1 134500.00 Hz

389.65 MHz

5.75 usec
16384
16384
8
B
4
7993.61 Hz
4000 Hz
2.0496 sec
72.12 usec
50.00 usec
1.9040 sec
16
13

399.65 MHz

50.0 usec
511
0
30
6
.10 Hz
.00 %
.00 %
90.00 %
100.00 %
7993.61 Hz
0.00 Hz
0.00 ppm

[N o N

61678.1 Hz
220

66.08 deg
937
19.5 ¢

-674
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FSALCOHOL

6
2
3]

~ 159.94
— 128.34
— 121.89
- 120.563

[~ 119.353
[~ 119.032
[ 118.712
[~ 118.152
[ 117.831

[~ 117.543

116.605
116.515
116.482
116.317
116.169
116.021
115.832
115.133
114.408
114.121
114.055
113.907
113.751
113.611
113.306
112.064
112.031
111.710
111.414
111.340
111.060
110.764
110.698
109. 464
109.366
109.094
108.995

108.716

J

>

N

A

O

O

(CF2)3CF3
(CF5)sCF
H(CF2)CFs

108.642
108.354
107.992
85.474
85.260
85.030
84.799
84 .569
83.483
83.063
77.313
77.000
76.679
62.619
49,085
47.720
47.670
30.270
28.114
28.016
27.226
23.754
21.936

4-FEB-2003 00: 40: 38.17

EXMCD
IRMOD
OBNUC

OBSET
PwW1

POINT
SAMPO
TIMES :
SCANS
DUMMY
1 27100.27 Hz
FILTR
ACQGTM
DEADT :
DELAY

FREQU

PD

ADBIT :
RGAIN

o 1H
IRFRQ
:134500.00 Hz
IRRPW
IRATN
TRANS
IRBP1
IRBPe

IRNUC
IRSET

BF
T1
T2
T3
T4
XE
XS

REFVL :
: ALPHA
CA13C
. THSAT
LKSET :
LKLEV
LGAIN :
LKPHS
LKSIG
CTEMP
CSPED
FIELD

DFILE
MENUF
SHMFL

- SINGL
. BCM
- 13C
OBFRO
: 135500.00 Hz

100.40 MHz

4.90 usec
32768
32768

2048

1438

2

13550 Hz
1.2091 sec
13.69 usec
14 .76 usec
2.5000 sec
16
23

399.65 MHz

50.0 usec
511

0

30

6

00 Hz

£ 27100.

2.
0.
0.
90,
100.

0.
77.

00
00
00
00
27
00
00

61679.1
220

23
66.08
1071
20.1

13

-673

pem

Hz

deg
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D:¥4:ME¥Rxn361 1H. als
Rxn361 1H NMR

L
(=3
0
8—@.

FsC /ﬂfo o
Ph OMe

[ .
I

2 -
g&onn_

Eo_ﬂwvmoﬁ
N (CF;,);CF3

H

— U

= 0.99

DATIM Tue Feb 27 10:38:13 2007

HELEV 76.80 %

N2LEV 92.80 %

SLVNT CDCL3

CTEMP 20.7 ¢

MENUF 1H

OBNUC 1H

OFR 395. 75 NHz
124. 00 KHz

10277. 00 Hz

6. 60 usec

10. 00 usec
72. 60 usec

0. 20000 msec

7912. 96 Hz

50. 60 usec
4. 1411 sec
2. mmwm sec

Hz

Scoe
88833

9

100.
NON
NON:Single. coupled: PN1_ACQTM_PD:1H, 13/

1H
395.75 Mz
124. 00 KHz
10277.00 Hz
50 usec
511 .
D:¥%HE¥Rxn361 1H.als
THSATFG2
12. 90 KHz
104.0 Hz
180
26
326
651
14 Hz
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D: ¥ M¥Rxn361 13C. als
Rxn361 13C NNR

Ea@xo_ﬂu
N (CF2)sCF3
OH

k !
E T .
\phidiy e Ay L . W A

DATIN
HELEV
N2LEV
SLVNT

Tue Feb 27 11:39:28 2007

99. 45 Wz
94. 00 KHz
10309. 00 Hz
4. 60 usec
10. 00 usec
20. 10 usec
0. 20000 msec
1. 0000 msec
32768
32768
1500
_N_ﬁ
26845. 64 Hz

14. 90 usec
12206 sec
1. dwm sec

Hz

S88com
S8888%

1
BCM
Bilevel. complete. decoupling:Set_|RRPW

1H
395. 75 MHz
© 124.00 KHz
10277. 00 Hz
50 usec
511
D: ¥%EH¥Rxn361 13C. als
TH5ATFG2
12.90 KHz
104, 0 Hz
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D: ¥ M¥mono-C4F9 alcohol (aR, 25) (major isomer) 1H.

16 MR )
088793205]0812469951924]32223506341130 %
4275330855300875309865]098763542]98593 o
H nm
> (CF3)3CF3

o0
o
<
-— i
S |
¥
-t
(=] [=] -—
= S -
o -
[
J P
L A _ .
T —T T = =laa
T [
_ _ ,, , |
10 8 6 4 2 0

Tue Nov 21 14:58:07 2006
80.00 %
91.20 %

15.3 ¢

CDCL3

1H
1H
395, 75 NHz
124.00 KHz
10277. 00 Hz
6. 60 usec
72. 60 usec
0. 20000 msec
1. 0000 msec
32768
32768
;
7912. 96 Hz

50. 60 usec
4. 1411 sec
mnmmmm sec

NON
szummzn_m.oocu_manv=_|>ncq=|vc“_=<_w

395.75 MHz
124. 00 KHz
10277.00 Hz
mmw usec
D: ¥4 M ¥mono—C4F9 alcohol (aR, 2S) (m:
TH5ATFG2
12.90 KHz
104.0 Hz
180
21
326
- 628
12 Hz

32



D: ¥4 m@¥mono-C4F9 alcohol (aR, 2S) (major isomer) 13( M. als
13C NMR ) ) _
™~
IRRIRIJRBEIGT wﬁmHm%ﬂ%NM%ﬁWRWWSMWMNRNMNﬂWEM%M%
NNV O NNODM 099663‘7309606229739943 OO I~

28. 656

T\ 28.039
23.694 |

H
2 (CF)5CFs
N" Y
S OH
O\rO
| BT J |
. PPN
i p [ I [ I 4 I T T ’ I I 1 _JW_ [ | _w [T 1 [ _ i T 71 v I 1 [ _ T _ 1
175 100 75 50 25 0

125

Tue Nov 21 15:18:10 2006
80.00 %
90.80 %

18.0 ¢

€DCL3

BCM
13C
99. 45 MHz
94, 00 KHz
10309. 00 Hz
4. 60 usec
20. 10 usec
0. 20000 msec
1. 0000 msec
32768
32768
o
26845. 64 Hz

14. 90 usec

BCM
Bilevel. complete. decoupl ing:Set_IRRPW

tH
395.75 MHz
124. 00 KHz
10277. 00 Hz
50 usec
511

D: ¥4E M¥mono-C4F9 alcohol (aR, 28) (m

THHATFG2

12.90 KHz
104.0 Hz

180

27

326

645
12 Hz
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D: ¥ M¥Rxn16 1H(CDCI3). als
Rxnl6 C6F13

for

MMM MIMMMON o

i
1

9.02

DATIM Mon Aug 20 16:09:29 2007

HELEV 80.40 %
N2LEV 78.00 %
SLVNT CDCL3

CTENP 22.5 ¢
MENUF tH

OBNUC 1H

OFR 395. 75 MHz
OBSET 124. 00 KHz
OBFIN 10277. 00 Hz
PW1 6. 60 usec
PW2 10. 00 usec
DEADT 72. 60 usec
PREDL. 0. 20000 msec
IWT 1. 0000 msec
POINT 32768

SPO 32768
TINES 8
SCANS 8
DUMMY 1
FREQU 7912. 96 Hz
FLT

DELAY 50. 60 usec
ACOTM 4.1411 sec
PD 2.8590 sec
ADBIT 16
RGAIN 9

BF 0.10 Hz
T 0.00

T2 0.00

73 90. 00

T4 100. 00
EXNOD

NON
EXPCM NON:Single. coupled:PN1_ACQTM_PD:1H, 13
IRNUC 1H

IFR 395.75 Mz
IRSET 124. 00 KHz
IRFIN 10277.00 Hz
IRRPW 50 usec
|RATN 511

DFILE D:¥&ME¥Rxnl6 1H(CDCI3). als
SF TH5ATFG2

LKSET 12. 90 KHz
LKFIN 104.0 Hz
LKLEV 180
LGAIN 25
LKPHS 326
LKSIG 465
CSPED 14 Hz
FILDC

FILDF
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118. 6937
118. 3563
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115. 7967
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D: ¥ ME¥Rxn19 TH(CDCII). als b v
C8F170H w
DATIM Mon Sep_03 15:19:17 2007
m 2 STIRERBRESEEIL M%NN%%MW%% HELEV 74.80 %
& @ SERAZIRIREIINS 8555535329 N2LEV 78.00 %
~ 7= LRI ARMHEABEHEOe NN = — SLVNT CDCL3
_ g . CTENP 19.3 ¢
_ ,/fg/%“/fﬁw fkﬂ& x MENUF 1H
_ i [ 0BNUC 1H
OFR 395.75 Mz
OBSET 124.00 KHz
OBFIN 10277. 00 Hz
PW1 6. 60 usec
PW2 10. 00 usec
DEADT 72.60 usec
PREDL 0. 20000 msec
INT 1. 0000 msec
POINT 32768
SPO 32768
TIMES 8
SCANS 8
DUMMY 1
FREQU 7912.96 Hz
FLT
DELAY 50. 60 usec
ACGTM 4. 1411 sec
PD 2. 8590 sec
5 ADBIT 16
o RGAIN 9
BF 0.10 Hz
T1 0.00
T2 0.00
13 90. 00
T4 100. 00
EXMOD NON
5 EXPCM NON:Single. coupled:PWI_AC
b IRNUC  TH
1 IFR 395. 75 WHz
o ( IRSET 124. 00 KHz
< IRFIN 10277.00 Hz
o S = ™~ |RRPW 50 usec
- - = IRATN 511
= \ \ mm__.m _w_uﬁwm.ﬂwxxie 1H(CDCI3). a
\ LKSET 12.90 KHz
, A LKFIN 104.0 Hz
| LKLEV 180
4 | S A A 2
| A | S A WY AV W .
LKSIG 446
CSPED 11 Hz
4 4 : ﬁ PPM| FILDC
| | | T [T | FIF
8 6 4 2 ¢ 0
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C: ¥W INNMROS¥COMMONY._DEFAULT. ALS ) )
_ MENUF  13C BCM
NIRRT b RIS R EE S I 858 OBNUC  13C
2SR IEIARIRIISILIAIBISRIIIFLRGER[8IT < L BRg OFR 9945 NHz
e e << ~ ~ o o8 OBSET 94, 00 KHz
Epampa - o = NN OBF IN 10309. 00 Hz
r/ _ PW1 4. 80 usec
) DEADT 20.00 usec
_ PREDL 0. 20000 msec
INT 1. 0000 msec
POINT 32768
SPO 32768
TIMES 1520
DUMMY 1
FREQU 26845. 64 Hz
FLT
DELAY 14. 90 usec
ACQTN 1.2206 sec
PD 1.7790 sec
ADBIT 16
RGAIN 26
BF 2.00 Hz
Tl 0.00
T2 0.00
13 90. 00
T4 100. 00
EXMOD BCM
EXPCM Bilevel. complete. d
IRNUC 1H
, IFR 395. 75 MHz
IRSET 124.00 KHz
IRFIN 10277. 00 Hz
|RRPW 50 usec
IRATN 511
| DFILE  C:¥WINNMROS¥COMMON
SF TH5ATFG2
LKSET 12.90 KHz
_ ~ LKLEV 1o ™
|
| _— | » : LZ LGAIN 26
| LR . LKSIG 7
CSPED 11 Hz
— [ _ 1 T I _‘_v T I _ T 1 I _ I T [ 4\ T _.._ 41_ I T T * ﬂ,_uz_u__l—uo
150 125 100 75 50 - 25 0 FILDF
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1H

~7.244
~5.787
[~ 4.110
= 4.103
[~ 4.083
[~ 4.069
- 4.060
- 3.730
[~ 3.714
[~ 3.697
[~ 3.690
[~ 3.681
- 3.675
I~ 3.665

3.658
3.642
3.420
3.400
3.393
3.374
3.357
3.296
3.282
3.267
3.255
3.240
2.058
2.014
1.994
1.975
1.962
1.943
1.922
1.879
1.870
1.835
1.824
1.805
1.790
1.773
1.713
1.695
1.556
1.495
1.467
1.434
1.400
1.368
1.352
1.335
1.311
1.298
1.275
1.266
1.239
1.183
1.141
1.070
1.032
0.000

J

R

JTUUUT

3.5029°

L\o 7640
L\‘10 9133
l\1()‘.8833
k\\\‘\ 1.9643

25-JAN-2005 09:59:13.14

EXMOD
IRMOD
0BNUC

DBSET
PwW1

POINT
SAMPO
TIMES
SCANS
DUMMY
FREQU
FILTR
ACGTM :
DEADT
DELAY

PD

ADBIT
RGAIN :
:1H
IRFRQA :

. 134500.00 Hz
IRRPW :
IRATN :
TARNS
IRBP1 :
IRBP2 :

IRANUC
IRSET

BF
T1
T2
T3
T4
XE
XS

REFVL :
. ALPHA
CALH

D THGAT
LKSET
LKLEV :
LGAIN :
LKPHS
LKSIG :
CTEMP :
CSPED
FIELD :

DFILE
MENUF
SHMFL

- SINGL
- NON

o 1H
0OBFRQ :

. 134500.00 Hz

389.65 MHz

5.75 usec
16384
16384
8
8
4
7993.61 Hz
4000 Hz
2.0436 sec
72.12 usec
50.00 usec
1.9040 sec
16
9

399.65 MHz

50.0 usec
511

0

30

6
0.10 Hz
0.00 %
0.00 %

90.
100.
33965.
125.

00
00
09
14

0.00 ppm

61679.1 Hz
220

59.06 deg
430
19.5 ¢

1202
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13C NMR

oy oy~ oy

M~ 1 0) O DO OOMD ~— [de) m oy oy
9] oo —m OO~ TWOUDO ™ — [solpVe]
o COmo [t A . ! > ™
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N ﬁuﬂw
N
| | ~ &L s> J

100

29-JAN-2005 10: 14: 36.35

EXMOD
IRMOD
OBNUC
0BFRQ
OBSET
PW1
POINT
SAMPO
TIMES
SCANS
DUMMY
FREQU
FILTR
ACQTM
DEADT
DELAY
PD
ADBIT
RGAIN
TRANUC
IRFRB
IRSET
IRARPW
TRATN
IRRNS
IRBP1
IRBP2
BF

T

T2

T3

T4

XE

XS
REFVL
DFILE
MENUF
SHMFL
LKSET
LKLEY
LGAIN
LKPHS
LKSIG
CTEMP
C5PED
FIELD

£ 27100.27

. SINGL
. BCM
0 13C

100.40

MHz

135500.00 Hz

4.90
32768
32768

1000

160
2

13550

usec

Hz
Hz

1.2091 sec

19.69
14.76

usec
usec

2.5000 sec

16
23

1M

399.65

50.0
311

0

30

6
2.00
0.00
0.00
390.00
100.00

- 2047324

111.24
77.00

© ALPHA
L A13C
C THSAT

61679.1

MHz

1 134500.00 Hz

USEC

ppm

Hz

deg
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D: ¥8£M¥Boc—-CF3-Solid-(S, S) 1H.als

Rxn123 Solid
DATIM Mon Oct 03 17:08:14 2005
33 R SI2RSRANTBEIZRERSGRRIRTRY mwmm. HELEV 93.60 %
~e T s e e M W W A N PR S S T 68.80 %
L ) SLYNT CDCL3
J == CTENP 22¢
MENUF 1H
OBNUC 1H
OFR 395. 75 MHz
OBSET 124. 00 KHz
OBFIN 10277. 00 Hz
a PW1 6. 50 usec
/T_ CE [P PW2 10. 00 usec
< . usec
. 3 3 DEADT 72.70
N PREDL 0. 20000 msec
IWT 1. 0000 msec
Ao M o
O o TIMES 8
SCANS 8
DUNMY 1
FREQU 7912. 96 Hz
FLT
DELAY 50. 60 usec
| ACOTM 41411 sec
i PD 4.9290 sec
o ADBIT 16
- RGAIN 9
- - BF 0.10 Hz
Tl 0.00
T2 0.00
13 90. 00
T4 100. 00
EXMOD NON
ﬂﬂﬁ!ﬁ qmz”mm:m_m. coupled:PW1_ACQTM_PD:1H, 13
© IFR 395.75 MHz
o N = |RSET 124.00 KHz
o > - .= IRFIN 10277. 00 Hz
© e e IRRPW 50 usec
= IRATN 511
k\ wﬂ__.m w_m_wmmmymaoouomunwo:ala. S) 1H.als
12. 90 KHz
104.0 Hz
180
{ li N@
i A 65
576
13 Hz
| L
10 8 6
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D:¥%=M¥ (aS) Boc-CF3-prol inol 13C-FID. als
(aS) -Boc—CF3-prolinol 13C NNR

© VW=
P=17:) —N—T
@~ POLOHBNOS
OO NNNNNNAN

NN
MO — 0
e I == )
BN S

Ry

53
0

28.15

.43

="_ %2
N1

— £D

DATIM Wed Feb 21 16:39:51 2007

HELEV 79.60 %
N2LEV 86.00 %
SLVNT CDCL3

CTENP 20.6 ¢
MENUF BCM

OBNUC 13C

OFR 99. 45 Mz
OBSET 94. 00 KHz
OBFIN 10309. 00 Hz
PH1 4. 60 usec
PW2 10. 00 usec
DEADT 20. 10 usec
PREDL 0. 20000 msec
IWT 1. 0000 msec
POINT 32768

SPO 32768
TINES 1500
SCANS 1247
DUMMY 1
FREQU 26845. 64 Hz
FLT

DELAY 14. 90 usec
ACQTN 1: 2206 sec
PD 1.7790 sec
ADBIT 16
RGAIN 25

BF 2.00 Hz
Ti 0.00

T2 0.00

T3 90. 00

T4 100. 00
EXMOD BCM

EXPCM Bilevel. complete. decoupling:Set_IRRPW
IRNUC 1H

IFR 395. 75 NHz
IRSET 124. 00 KHz
IRFIN 10277. 00 Hz
|RRPW 50 usec
|RATN 511
DFILE D:¥%H¥ (aS) Boc-CF3-prolinol 13C-FID.
SF TH5ATFG2

LKSET 12. 90 KHz
LKFIN 104.0 Hz
LKLEV 180
LGAIN 25
LKPHS 335
LKSI1G 400
CSPED 11 Hz
FILDC

FILDF
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D:¥% M¥Rxn267 10-1~23 (major) 1H.als
Rxn267 10-1~23 1H NNR

T A8

\\076
S 1.00
R0.95

__ 270

Thu Nov 02 11:22:08 2006
84.40 %

395.75 MHz
124. 00 KHz
10277.00 Hz
6. 60 usec
72. 60 usec
0. 20000 msec
1. 0000 msec
32768
32768
;
7912. 96 Hz

50. 60 usec
4. 1411 sec
2. 8590 sec

16

mﬂ. usec
D:¥#EH¥Rxn267 10-1~23 (major) 1H.al:
TH5ATFG2
12. 90 KHz
104.0 Hz
180
25
326
511
12 Hz
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D: ¥4 E¥Rxn267 10-1~23 (major) 13C-FiD.als
Rxn267 10-1~23 13C NMR

N 95223 § 20§ 2EnvERd
) NS oF © 1= Tt~ D
r~ Sr~r~ouw o ~ ~<ecdcdr—mai o3
C1) D~~~ © < PNNNNN —
| WL
\d i
H
N 3
A, o
O 0
i
|
|
|
I
P
i
| -IL
Ao ol " .%.rj..r._q o W oy iy " v Doy Yimbvurip ot
- _ ) _PPM
T g 1T ﬂwg T T v 1 1T 1 ‘ T 1T 7 \4 1 1T ﬁ T 4 T T ﬁ T 1
200 175 150 125 100 15 50 25 0

DATIM
HELEV
N2LEV
SLVNT
CTEMP
MENUF
OBNUC

Thu Nov 02 11:44:45 2006
84.40 %
92.40 %

20.2 ¢

CDCL3

BCM
13C
9945 MHz
94. 00 KHz
10309. 00 Hz
4. 60 usec
20. 10 usec
0. 20000 msec
1. 0000 msec
32768
32768
_oom

26845. 64

14. 90
1.2206

Hz

usec
sec

1.7790 sec
16

24
2.00 Hz
0.00
0.00
90. 00
100. 00
BCM
Bilevel. complete. decoup! ing:Set_|RRPW

1H
395. 75 MHz
124. 00 KHz
10277.00 Hz
mm.ﬁ_v usec
D: ¥4 M¥Rxn267 10-1~23 (major) 13C-F
TH5ATFG2
12.90 KHz
104.0 Hz
180
25
326
508
12 Hz
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D: ¥4 M¥Rxn267 25~ (minor) 1
Rxn267 25~ 1H NMR

H-FID. als
S BEEIDRTEIRRLILBIFRN2IIE €
~ &&%d&ﬂ&&&lﬂ.Lﬂ.LLLLMRL.ﬂ.ﬂ uu <
RN an 4l
H
OH
a
s
@
(-]
~
/
\ 8
o3
o
28g
- -G
\ J
|
1 Vool i
- PPM
[ | ] I
8 6 4 2 0

DATIM
HELEV

Thu Nov 02 11:53:31 2006
84.40 %
92.00 %
CDCL3
18.4 ¢

1H
1H
395.75 Mz
124. 00 KHz
10277. 00 Hz
6. 60 usec
72. 60 usec
0. 20000 msec
1. 0000 msec
32768
32768
:
7912.96 Hz

50. 60 usec
4.1411 sec
2. 8590 sec

16

-_.mz“ Single. coupled:PN1_ACQTM_PD: 1H, 13

395.75 Mz
124. 00 KHz
10277. 00 Hz
50 usec
511

D: ¥5EH¥Rxn267 25~ (minor) 1H-FID. als

TH5ATFG2

12. 90 KHz
104.0 Hz

180

27

326

1000
12 Hz
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D:¥5EM¥Rxn267 25~ (minor) 13C. als
Rxn267 25~ 13C NMR

4—-~r156.174

——— 63.050

———- 47.997

— 13.957

DATIM
HELEV

Thu Nov 02 12:08:48 2006
84.40 %
92.00 %

99. 45 Mz
94. 00 KHz
10309. 00 Hz
4. 60 usec
20.10 usec
0. 20000 msec
1. 0000 msec
32768
32768
_oow
26845. 64 Hz

14. 90 usec
1.2206 sec
1.7790 sec

10277. 00 Hz
50 usec
511
D:¥&H¥Rxn267 26~ (minor) 13C.als
THRATFG2
12. 90 KHz
104.0 Hz
180
27
326
984
12 Hz
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Mon Oct 16 21:18:53 2006
88.80 %
95.60 %

21.5 ¢

CDCL3

1H
14
395. 75 MHz
124. 00 KHz
10277.00 Hz
6. 60 usec
72. 60 usec
0. 20000 msec
1. 0000 msec
32768
32768
:
7912.96 Hz

50. 60 usec
4. 1411 sec
2.8590 sec

" 16

10

NON

mmw usec
D:¥SE@EWRXN277 2nd 8-2~16-1 1H.als
TH5ATFG2
12.90 KHz
104.0 Hz
180
24
326
493
12 Hz
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D:¥4EM¥Rxn277 13C-FID. als
Rxn277 13C_NMR

Tue Nov 14 15:45:05 2006

99.45 MHz
94. 00 KHz
10309. 00 Hz
4. 60 usec
20. 10 usec
0. 20000 msec
1.0000 msec
32768
32768
2000
26845. 64 Hz

14. 90 usec
1. 2206 sec
1.7790 sec
16
25
Hz

88ocom
38888

1
i
BCM

Bilevel. complete. decoupling:Set_IRRPW

1H
395.75 MHz
124. 00 KHz
10277.00 Hz
50 usec
511
D: ¥4 M¥Rxn277 13C-FID. als
THSATFG2
12.90 KHz
104.0 Hz
180
26
326
1028
14 Hz
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OO DN 00O O O~ LD cMmeNa
e RN R R R INONN T ORI IRS RIS

DO N

100
009
fatal

— A

10 8

DATIN
HELEY
N2LEV
SLVNT
CTEMP
MENUF

FILDF

Fri Mar_02 14:25:50 2007

395.75 Mz
124.00 KHz
10277.00 Hz
6. 60 usec
10. 00 usec
72. 60 usec
0. 20000 msec

7912.96 Hz

50. 60 usec
4. 1411 sec
2. 8590 sec

NON
qmz”mmzw_a.oo:u_ma“v=_|>ncqzuv_

395.75 MHz
124. 00 KHz
10277.00 Hz
50 usec
511
D: ¥4 M¥Rxn363 1H-FID. als
THEATFG2
12. 90 KHz
104.0 Hz
180
26
326
335
11 Hz
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ﬁ ¥Rxn363 13C.als

x 3 13C NMR
DATIM Fri Mar 02 15:43:46 2007
-3 =88 %mwﬂwmm & = 8 & HELEV 76.00 %
g €32 RRggeex 8 ¢ 8% g LA
ﬁ | CTENP 20.6 ¢
ﬁ MENUF BCM
| OBNUC 13C
OFR 99. 45 MHz
OBSET 94.00 KHz
OBFIN 10309. 00 Hz
PW1 4. 60 usec
PW2 10. 00 usec
DEADT 20. 10 usec
PREDL 0. 20000 msec
IWT 1. 0000 msec
POINT 32768
SPO 32768
TINES 2000
SCANS 1423
DUMMY 1
FREQU 26845. 64 Hz
FLT
DELAY 14. 90 usec
ACQTM 1.2206 sec
PD 1.7790 sec
ADBIT 16
RGAIN 25
BF 2.00 Hz
Ti 0.00
T2 0.00
T3 90. 00
T4 100. 00
EXMOD BCM
EXPCM Bileve!. complete. decoupling:Se
IRNUC 1H
IFR 395. 75 MHz
i IRSET 124. 00 KHz
IRFIN 10277. 00 Hz
IRRPW 50 usec
IRATN 511
DFILE D:¥£EM¥Rxn363 13C.als
SF THBATFG2
LKSET 12. 90 KHz
LKFIN 104.0 Hz
LKLEV 180
W s
CSPED 10 Hz
PPM; FILDC
,__4____,_,____Jm__bm
50 25 0
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DATIM Sun Feb 11 18:21:31 2007
S5558883% R8BI RS RRRRRERREREIIIRI2REReENE2E HELEV 82.00 %
N2LEV 85.60 %
SLVNT CDCL3
CTENP 19.1¢
MENUF 1H
PN O0BNUC 1H
S OFR 395. 75 MHz
- OBSET 124. 00 KHz
OBFIN 10277.00 Hz
P 6. 60 usec
PW2 10. 00 usec
DEADT 72. 60 usec
PREDL 0. 20000 msec
INT 1. 0000 msec
POINT 32768
SPO 32768
TINES 32
SCANS 32
DUMNY 1
FREQU 7912.96 Hz
FLT
DELAY 50. 60 usec
e ACOTM 4:1411 sec
g PD 2. 8590 sec
ADBIT 16
RGAIN 3
BF 0.10 Hz
T1 0.00
T2 0.00
8 p: 13 90.
~ 3 T4 100. 00
EXMOD NON
9 2 EXPCM NON:Single. coupled:PH1_ACQTM_PD: 1H, 13
d o IRNUC 1H
IFR 395.75 Mz
S - IRSET 124. 00 KHz
4 < ! IRFIN 10277.00 Hz
T |RRPW 50 usec
| |RATN 511
! f DFILE D:¥%@E¥Rxn354 8-2~11-5 anti 1H. als
SF THOATFG2
LKSET 12.90 KHz
LKFIN 104, 0 Hz
LKLEV 180
LGAIN 27
J LKPHS 326
LKSIG 450
CSPED 13 Hz
FILDC
A 7 A - 7 * FILDF
10 4



D ¥2EM¥Rxn354 8-2~11-5 anti 13C. als
Rxn354 8-2~11-5 anti 13C NMR

=)
~
=]
D
.*l

63. 91

44.79

~—21.64

13.18

DATIM
HELEV
N2LEV
SLVNT
CTEMP
MENUF
0BNUC
OFR

OBSET
OBFIN

LKSIG

FILDF

Sun Feb 11 18:39:13 2007
82.00 %
85.60 %

20.5¢

CDCL3

BCM
13C
99. 45 MHz
94. 00 KHz
10309. 00 Hz

4. 60
10. 00
20. 10

usec
usec
usec

0. 20000 msec
1. 0000 msec
32768
32768
1500
whw
26845. 64 Hz

14. 90 usec
1.7790 sec

124. 00 KHz
10277.00 Hz
50 usec
511
D:¥4EM¥Rxn354 8-2~11-5 anti 13C. als
TH5ATFG2
12.90 KHz
104.0 Hz
180
27
326
478
13 Hz
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D:¥4EMYRxn355 8-2~11-3 syn 1H.als
xxzwmmmuml__|wm<:§;

DATIM Sun Feb 11 18:49:04 2007

R R R Ee eI RgeIRaN S eS8 RERITNCRRRETLRINS8BINSIIINRKBRET | HELEV 82.00 %
N2LEV 85.60 %
SLVNT (CDCL3
CTENP 19.3 ¢
MENUF tH
OBNUC 1H
OFR 395. 75 MHz
OBSET 124. 00 KHz
OBFIN 10277.00 Hz
PW1 6. 60 usec
PW2 10. 00 usec
DEADT 72. 60 usec
PREDL 0. 20000 msec
IWT 1. 0000 msec
POINT 32768
SPO 32768
TIMES 32
SCANS 32
DUNNY 1
FREQU 7912.96 Hz
FLT
DELAY 50. 60 usec
ACQTM 4:1411 sec
PD 2. 8590 sec
ADBIT 16
RGAIN 5
BF 0.10 Hz
T1 0.00
T2 0.00
13 90. 00
T4 100. 00

NON
EXPCM qnz”mm:m_m.oc:u_on_vs_&ooqzl_uc“_=<_w_

IFR 395.75 MHz

IRSET 124. 00 KHz

IRFIN 10277.00 Hz

|RRPW 50 usec

|RATN 511

DFILE D:¥%@E¥Rxn355 8-2~11-3 syn 1H.als
SF TH5ATFG2
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D: ¥4 E¥Rxn365 8-2~11-3 syn 13C-FID. als
Rxn355 8-2~11-3 syn 13C NMR

— R = 8  Lggks g
% ndsd 3> Iy b A
el i
| VY
i
|
v ™ Y .L o L Ly " ™ L :r_ !r L AP e e €
. PPM
___%,___ﬁ____~ﬁ_7 _],_lJr__*“ _,_Mg__y__
200 175 150 125 100 75 50 25 0

DATIM
HELEV
N2LEV
SLWNT
CTEMP
MENUF
0BNUC
OFR

OBSET

CSPED
FILDF

Sun Feb 11 19:08:37 2007
82.00 %
85.20 %

CDCL3
20.0 ¢

BCM
13C
99. 45 MHz
94. 00 KHz
10309. 00 Hz
4. 60 usec
10. 00 usec
20.10 usec
0. 20000 msec
1. 0000 msec
32768
32768
1500
ww“
26845, 64 Hz

14.90 usec
1.2206 sec
1.7790 sec
16
25
00 Hz

S8ocomr
3888

1
BCM
Bilevel. complete. decoupling:Set_|RRPW

tH
395. 75 MHz
124.00 KHz
10277. 00 Hz
mmw usec
D: ¥5M¥Rxn355 8-2~11-3 syn 13C-FID.
THBATFG2
12.90 KHz
104.0 Hz
180
25
326
396
11 Hz
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The crystal data of (aR)-Sa. Empirical formula: C4H;sF9NO; Formula weight: 419.28; Crystal
description: Platelet, Crystal color: Colorless; Crystal size: 0.10 x 0.10 x 0.05 mm; Crystal system:
orthorhombic; Space group: P 21 21 2; Unit cell dimensions: a = 8.811(5) A, b = 12.403(7) A, ¢ =
16.004(9) A, o= 90°, B=90°, y = 90°, Residuals: R = 0.0965, Rw = 0.1549.
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Table 1. Crystal data and structure refinement for funabikiSa.

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 =27.47°
Max. and min. transmission
Refinement method

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

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

Largest diff. peak and hole

funabikiSa

Cl14 HI8 FO9 N O3
419.29

1232) K

0.71070 A
orthorhombic

P21212

a=8811(5) A o= 90°.
b= 12.403(7) A B=90°.
¢ = 16.004(9) A v =90°.

1749.0(17) A3

4

1.592 Mg/m3

0.172 mm-!

856

0.10 x 0.10 x 0.05 mm3
3.03 to 27.47°.

-11<=h<=9, -15<=k<=16, -20<=I<=15

14312

2287 [R(int) = 0.0808]

99.8 %

0.9914 and 0.9830

Full-matrix least-squares on F2
2287/0/248

1.377

R1=10.0965, wR2 =0.1549
R1=0.1052, wR2 =0.1575
0.291 and -0.327 e.A-3
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Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (Azx 103)

for funabikiSa. U(eq) is defined as one third of the trace of the orthogonalized Ulj tensor.

X y z U(eq)
N(1) 5414(06) 6909(4) 5096(3) 18(1)
C() 5921(7) 7868(5) 4611(4) 18(1)
C(2) 6055(8) 7396(5) 3718(4) 25(2)
C(3) 4942(9) 6453(5) 3714(4) 25(2)
C4) 5174(8) 5943(5) 4565(4) 19(1)
C(%) 5690(8) 6856(5) 5925(3) 19(1)
O(1) 6069(6) 7626(3) 6357(3) 23(1)
0O(2) 5487(6) 5844(3) 6206(2) 23(1)
C(6) 5489(8) 5590(5) 7119(4) 22(1)
C(7) 4196(9) 6199(6) 7534(4) 31(2)
C(8) 7008(9) 5817(7) 7502(4) 35(2)
C) 5148(10) 4391(6) 7100(4) 34(2)
C(10) 4793(8) 8795(5) 4684(4) 19(1)
0(@3) 4265(6) 8977(4) 5507(3) 27(1)
Cc(n 5475(8) 9853(5) 4381(4) 21(1)
F(1) 5743(6) 9809(3) 3541(2) 41(1)
F(2) 6826(5) 10042(4) 4753(3) 49(1)
C(12) 4517(8) 10881(5) 4523(4) 20(1)
F(3) 3028(4) 10622(3) 4406(2) 26(1)
F(4) 4644(5) 11208(3) 5325(2) 29(1)
C(13) 4876(8) 11853(5) 3964(4) 22(1)
F(5) 4321(6) 11658(3) 3198(2) 38(1)
F(6) 6392(5) 11963(3) 3910(3) 43(1)
C(14) 4229(10) 12945(5) 4239(4) 28(2)
F(7) 4480(6) 13667(3) 3647(3) 38(1)
F(8) 4869(7) 13291(3) 4934(3) 52(2)
F(9) 2751(6) 12865(4) 4361(3) 47(1)
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Table 3. Bond lengths [A] and angles [°] for funabiki5a.

N(D-C(5)
N(1)-C(4)
N(D-C(1)
C(1)-C(10)
C(D)-C(2)
C(1)-H(1)
C(2)-C(3)
C(2)-H(2A)
C(2)-H(2B)
C(3)-C(4)
C(3)-H(3A)
C(3)-H(3B)
C(4)-H(4A)
C(4)-H(4B)
C(5)-0(1)
C(5)-0(2)
0(2)-C(6)
C(6)-C(8)
C(6)-C(9)
C(6)-C(7)
C(7)-H(7A)
C(7)-H(7B)
C(7)-H(7C)
C(8)-H(8A)
C(8)-H(8B)
C(8)-H(8C)
C(9)-H(9A)
C(9)-H(9B)
C(9)-H(9C)
C(10)-0(3)

1.350(7)
1.485(7)
1.489(7)
1.524(9)
1.549(8)
1.0000
1.526(9)
0.9900
0.9900
1.515(8)
0.9900
0.9900
0.9900
0.9900
1.226(7)
1.345(7)
1.494(7)
1.498(10)
1.518(9)
1.520(9)
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
1.415(7)
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C(10)-C(11)
C(10)-H(10)
O(3)-H(3)
C(11)-F(2)
C(11)-F(1)
C(11)-C(12)
C(12)-F(4)
C(12)-F(3)
C(12)-C(13)
C(13)-F(5)
C(13)-F(6)
C(13)-C(14)
C(14)-F(8)
C(14)-F(9)
C(14)-F(7)

C(5)-N(1)-C(4)
C(5)-N(1)-C(1)
C(4)-N(1)-C(1)
N(1)-C(1)-C(10)
N(D-C(D)-C(2)
C(10)-C(1)-C(2)
N(1)-C(1)-H(1)
C(10)-C(1)-H(1)
C(2)-C(1)-H(1)
C(3)-C(2)-C(1)
C(3)-C(2)-H(2A)
C(1)-C(2)-HQ2A)
C(3)-C(2)-H(2B)
C(1)-C(2)-H(2B)

H(2A)-C(2)-H(2B)

C(4)-C(3)-C(2)

1.524(9)
1.0000

0.8400

1.350(8)
1.366(7)
1.546(9)
1.351(7)
1.364(8)
1.534(8)
1.342(7)
1.346(8)
1.534(9)
1.319(8)
1.320(9)
1.323(7)

123.3(5)
119.8(5)
112.9(5)
111.5(5)
101.7(5)
113.9(5)
109.8
109.8
109.8
104.1(5)
110.9
110.9
110.9
110.9
109.0
103.3(6)
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C(4)-C(3)-H(3A)
C(2)-C(3)-H(3A)
C(4)-C(3)-H(3B)
C(2)-C(3)-H(3B)
H(3A)-C(3)-H(3B)
N(1)-C(4)-C(3)
N(1)-C(4)-H(4A)
C(3)-C(4)-H(4A)
N(1)-C(4)-H(4B)
C(3)-C(4)-H(4B)
H(4A)-C(4)-H(4B)
0(1)-C(5)-0(2)
0(1)-C(5)-N(1)
0(2)-C(5)-N(1)
C(5)-0(2)-C(6)
0(2)-C(6)-C(8)
0(2)-C(6)-C(9)
C(8)-C(6)-C(9)
0(2)-C(6)-C(7)
C(8)-C(6)-C(7)
C(9)-C(6)-C(7)
C(6)-C(7)-H(7A)
C(6)-C(7)-H(7B)
H(7A)-C(7)-H(7B)
C(6)-C(7)-H(7C)
H(7A)-C(7)-H(7C)
H(7B)-C(7)-H(7C)
C(6)-C(8)-H(8A)
C(6)-C(8)-H(8B)
H(8A)-C(8)-H(8B)
C(6)-C(8)-H(8C)
H(8A)-C(8)-H(8C)

111.1
111.1
111.1
111.1
109.1
101.3(5)
111.5
111.5
111.5
111.5
109.3
125.1(5)
124.4(6)
110.5(5)
121.5(5)
111.2(5)
100.7(5)
111.7(6)
108.7(5)
113.4(6)
110.3(6)
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
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H(8B)-C(8)-H(8C)
C(6)-C(9)-H(9A)
C(6)-C(9)-H(9B)
H(9A)-C(9)-H(9B)
C(6)-C(9)-H(9C)
H(9A)-C(9)-H(9C)
H(9B)-C(9)-H(9C)
0(3)-C(10)-C(11)
0(3)-C(10)-C(1)
C(11)-C(10)-C(1)
0(3)-C(10)-H(10)
C(11)-C(10)-H(10)
C(1)-C(10)-H(10)
C(10)-0(3)-H(3)
F(2)-C(11)-F(1)
F(2)-C(11)-C(10)
F(1)-C(11)-C(10)
F(2)-C(11)-C(12)
F(1)-C(11)-C(12)
C(10)-C(11)-C(12)
F(4)-C(12)-F(3)
F(4)-C(12)-C(13)
F(3)-C(12)-C(13)
F(4)-C(12)-C(11)
F(3)-C(12)-C(11)
C(13)-C(12)-C(11)
F(5)-C(13)-F(6)
F(5)-C(13)-C(14)
F(6)-C(13)-C(14)
F(5)-C(13)-C(12)
F(6)-C(13)-C(12)
C(14)-C(13)-C(12)

109.5
109.5
109.5
109.5
109.5
109.5
109.5
106.8(5)
114.0(5)
111.6(5)
108.1
108.1
108.1
109.5
106.7(6)
110.9(5)
110.3(5)
105.9(5)
105.8(5)
116.6(5)
106.3(5)
107.5(5)
107.7(5)
110.0(5)
108.1(5)
116.7(5)
108.7(5)
106.6(5)
107.3(6)
108.5(5)
108.8(5)
116.7(5)
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F(8)-C(14)-F(9)
F(8)-C(14)-F(7)
F(9)-C(14)-F(7)
F(8)-C(14)-C(13)
F(9)-C(14)-C(13)
F(7)-C(14)-C(13)

108.8(7)
108.1(5)
108.8(6)
111.8(6)
110.0(6)
109.3(6)

Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters (A2x 103) for funabiki5a. The anisotropic

displacement factor exponent takes the form: -21:2[ h2a*2ull + , +2 h k a* b* U12 ]

Ull U22 U33 23 Ul3 Ul2
N(1)  26(3) 92) 20(2) 3(2) 1(2) 0(2)
c(l)  193) 143) 21(3) 2(2) 3(3) 0(3)
C2)  35(4) 20(3) 20(3) 4(3) 7(3) 0(3)
C3)  43(4) 16(3) 17(3) -4(2) 5(3) 3(3)
C4)  29(4) 16(3) 13(3) -1(2) 3(3) 2(3)
C5)  2003) 20(3) 15(3) 3(2) 1(3) 8(3)
o)  37(3) 172) 16(2) 2(2) 2(2) 0(2)
02)  42(3) 15(2) 11Q2) 4(2) 6(2) 6(2)
C6)  30(4) 24(3) 11(3) 6(2) 8(3) 4(3)
C(7)  39(4) 37(4) 15(3) 2(3) 6(3) 15(4)
C®) 3905 44(5) 21(3) 10(3) 2(3) 10(4)
CO 5305 26(4) 23(3) 11(3) 7(3) 10(4)
C(10)  24(3) 15(3) 16(3) 4(2) 0(3) 2(3)
03)  3303) 26(2) 21(2) 6(2) 9(2) 9(2)
Cc(1l) 21(4) 193) 24(3) 1(3) -13) -13)
F(1)  6903) 17(2) 36(2) 7(2) 27(2) 12(2)
FQ)  1902) 22(2) 105(4) 11(3) -18(2) 3(2)
C(12)  25(4) 17(3) 19(3) -1(2) 2(3) 2(3)
FG)  1902) 22(2) 38(2) 6(2) -4(2) 3(2)
F4)  553) 17(2) 16(2) 0(1) -7(2) 1(2)
C(13)  28(4) 16(3) 21(3) 1(3) 2(3) 1(3)
FG)  7503) 22(2) 16(2) 1(2) 2(2) -1(2)
F6)  26(2) 24(2) 80(3) 22(2) 15(2) -1(2)
C(14)  42(5) 8(3) 34(4) 6(3) -8(3) -4(3)
F(7)  6203) 132) 38(2) 6(2) 1(2) 4(2)
FB)  96(4) 192) 39(2) 3(2) -23(3) -4(3)

F9)  46(3) 28(3) 63(3) 9(2) 14(3) 11(2)



Table S. Hydrogen coordinates ( x 104) and isotropic displacement parameters (A2x 103)

for funabikiSa.
X y z U(eq)

H(1) 6943 8107 4811 22
H(2A) 5771 7940 3293 30
H(2B) 7102 7145 3605 30
H(3A) 3884 6709 3646 30
H(3B) 5182 5938 3261 30
H(4A) 4268 5531 4744 23
H(4B) 6072 5463 4570 23
H(7A) 4405 6975 7516 46
H(7B) 4101 5966 8117 46
H(7C) 3246 6049 7237 46
H(8A) 7797 5438 7186 52
H(8B) 7013 5567 8083 52
H(8C) 7205 6595 7487 52
H(9A) 4153 4271 6842 51
H(9B) 5142 4107 7671 51
H(9C) 5930 4019 6773 51
H(10) 3898 8624 4324 22
H(@3) 4923 8769 5851 40
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Table 6. Torsion angles [°] for funabikiSa.

C(5)-N(1)-C(1)-C(10) -82.7(7)
C(4)-N(1)-C(1)-C(10) 119.2(6)
C(5)-N(1)-C(1)-C(2) 155.6(6)
C(4)-N(1)-C(1)-C(2) -2.6(7)
N(1)-C(1)-C(2)-C(3) 26.2(6)
C(10)-C(1)-C(2)-C(3) -93.9(6)
C(1)-C(2)-C(3)-C(4) -40.6(7)
C(5)-N(1)-C(4)-C(3) -179.2(6)
C(1)-N(1)-C(4)-C(3) 21.9(7)
C(2)-C(3)-C(4)-N(1) 37.5(7)
C(4)-N(1)-C(5)-0(1) 170.9(6)
C(1)-N(1)-C(5)-0(1) 15.1(10)
C(4)-N(1)-C(5)-0(2) -9.3(9)
C(1)-N(1)-C(5)-0(2) -165.1(5)
0(1)-C(5)-0(2)-C(6) 9.1(10)
N(1)-C(5)-0(2)-C(6) -170.7(5)
C(5)-0(2)-C(6)-C(8) -64.1(8)
C(5)-0(2)-C(6)-C(9) 177.4(6)
C(5)-0(2)-C(6)-C(7) 61.4(8)
N(1)-C(1)-C(10)-O(3) 44.6(7)
C(2)-C(1)-C(10)-0(3) 158.9(5)
N(1)-C(1)-C(10)-C(11) 165.6(5)
C(2)-C(1)-C(10)-C(11) -80.0(7)
0(3)-C(10)-C(11)-F(2) 73.8(7)
C(1)-C(10)-C(11)-F(2) -51.4(7)
0(3)-C(10)-C(11)-F(1) -168.2(5)
C(1)-C(10)-C(11)-F(1) 66.6(7)
0(3)-C(10)-C(11)-C(12) -47.5(7)
C(1)-C(10)-C(11)-C(12) -172.7(5)

F(2)-C(11)-C(12)-F(4) -45.2(7)



F(1)-C(11)-C(12)-F(4)
C(10)-C(11)-C(12)-F(4)
F(2)-C(11)-C(12)-F(3)
F(1)-C(11)-C(12)-F(3)
C(10)-C(11)-C(12)-F(3)
F(2)-C(11)-C(12)-C(13)
F(1)-C(11)-C(12)-C(13)
C(10)-C(11)-C(12)-C(13)
F(4)-C(12)-C(13)-F(5)
F(3)-C(12)-C(13)-F(5)
C(11)-C(12)-C(13)-F(5)
F(4)-C(12)-C(13)-F(6)
F(3)-C(12)-C(13)-F(6)
C(11)-C(12)-C(13)-F(6)
F(4)-C(12)-C(13)-C(14)
F(3)-C(12)-C(13)-C(14)
C(11)-C(12)-C(13)-C(14)
F(5)-C(13)-C(14)-F(8)
F(6)-C(13)-C(14)-F(8)
C(12)-C(13)-C(14)-F(8)
F(5)-C(13)-C(14)-F(9)
F(6)-C(13)-C(14)-F(9)
C(12)-C(13)-C(14)-F(9)
F(5)-C(13)-C(14)-F(7)
F(6)-C(13)-C(14)-F(7)
C(12)-C(13)-C(14)-F(7)

_158.2(5)

78.7(7)

-160.9(5)

86.0(6)

-37.0(7)

77.6(7)

-35.4(7)
-158.5(6)
-161.4(5)
-47.2(7)

74.5(7)
80.5(7)

-165.3(5)
-43.5(7)
-41.0(8)

73.2(7)

-165.1(6)
~170.9(6)
-54.6(7)

67.8(8)
68.1(7)

-175.6(5)
-53.2(8)
-51.3(7)

65.1(7)

-172.6(6)

Symmetry transformations used to generate equivalent atoms:
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