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General Methods. Unless otherwise stated, solvents and reagents were reagent grade and used
without further purification. Melting points ranges were determined on a Blichi B-545 melting point
apparatus and are uncorrected. Infrared (IR) spectra were recorded using PTFE or NaCl plate IR
cards and evaporating from the solvent indicated, and are reported in wavenumbers (cm™). *H (400
MHz or 500 MHz) and *C (100 MHz or 126 MHz) NMR spectra were obtained using a 400 MHz or
500 MHz instrument as indicated, and chemical shifts are reported in parts per million (ppm).
Coupling constants are reported in hertz (Hz). Spectral splitting patterns are designated as: ap,
apparent; s, singlet; br, broad; d, doublet; t, triplet; g, quartet; m, multiplet; and comp, complex
multiplet. Hi-resolution mass spectra was obtained using a time of flight (TOF) mass spectrometer.
Determination of enantiomeric ratios for chiral products was carried out using a supercritical fluid

chromatography (SFC) apparatus under the conditions and using the columns indicated.

MeOzC\[COzMe cucl, phMgcl  MeOC _COMe 311l Ho OH
| L
R THF, -40 to 5 °C b R THF, 0 °C Ph” R

la: R=Me
1b: R=1tBu
7a: R=iPr

General Racemic Diol Formation Procedure. To a cooled solution of alkylidene malonate in dry
THF (100 mL) at -40 °C was added catalytic CuCl (3 mmol) followed by a solution of phenyl
magnesium chloride in THF (25 wt%, 78 mmol) over 10 min. The reaction was warmed to 5 °C over
15-30 min., quenched with sat. NH,CI (40 mL), diluted with MTBE (300 mL), and treated with 0.5 N
HCI (40 mL). The biphasic mixture was separated, the organics were dried (MgSQ,), filtered and
concentrated to give the crude malonate adduct. This material was dissolved in THF (120 mL),
cooled to 0 °C under Ny, slowly treated with 1.0 M LAH in THF (120 mL, 120 mmol) over 30 min.,
and then stirred overnight to rt. The resulting solution was cooled to 0 °C and slowly treated with
water (4.6 mL, CAUTION: EXOTHERMIC), 15% NaOH (4.6 mL), and water (13.7 mL) and the

resulting slurry was stirred for 1 hr then filtered. The filtrate was concentrated in vacuo, and the
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crude oil purified via column chromatography eluting with EtOAc/hexanes and the product was

&g:(\OH

la

recrystallized as indicated.

2-(1-phenylethyl)propane-1,3-diol (1a) was prepared in 70 % overall yield from dimethyl
ethylidene malonate according to the general racemic diol formation procedure as an oil; *H NMR
(400 MHz, CDCls) & 7.32-7.18 (comp, 5 H), 3.98 (dd, J = 3.3, 10.8 Hz, 1 H), 3.85 (dd, J = 6.8, 10.8
Hz, 1 H), 3.64 (dd, J = 3.3, 10.7 Hz, 1 H), 3.48 (dd, J = 6.8, 10.7 Hz, 1 H), 2.90-2.83 (m, 1 H), 2.76
(s, 2 H), 1.91-1.83 (m, 1 H), 1.30 (d, J = 7.1 Hz, 3 H); *C NMR (100 MHz, CDCls) & 145.7, 128.6,
127.4, 126.4, 65.0, 64.3, 47.8, 37.7, 19.7; IR v 3336, 2964, 2931, 1891, 1653, 1054, 1022, 701 cm'™;

mass spectrum (TOF) calcd. for C1;H160,+H: M+H (theory), 181.12231; M+H (found), 181.12316.

&%}H

1b

2-(2,2-dimethyl-1-phenylpropyl)propane-1,3-diol (1b) was prepared from dimethyl (2,2-
dimethylpropylidene)malonate* according to the general racemic diol formation procedure. The
product was recrystallized from hexanes to give 1b in 59% overall yield as a solid: mp 103-105 °C;
'H NMR (400 MHz, CDCl3) § 7.29-7.17 (comp, 5 H), 3.96 (dd, J = 2.8, 10.9 Hz, 1 H), 3.83 (dd, J =
4.6,10.6 Hz, 1 H), 3.75 (dd, J = 8.0, 10.6 Hz, 1 H), 3.43 (dd, J = 8.0, 10.9 Hz, 1 H), 3.10 (brs, 1 H),
2.75 (brs, 1 H), 2.47 (d, J = 10.6 Hz, 1 H), 2.33-2.28 (m, 1 H), 1.00 (s, 9 H); *C NMR (100 MHz,
CDCls) 6 141.6, 130.0, 128.0, 126.4, 67.4, 65.6, 55.3, 42.8, 34.5, 29.6; IR v 3245, 2949, 1652, 1456,
1034, 702 cm™; mass spectrum (TOF) calcd. for Ci4sH»0.+H: M+H (theory), 223.16926; M+H

(found), 223.17011.

! Provencher, L.; Wynn, H.; Jones, J. B.; Krawczyk, A. R. Tetrahedron: Asymm. 1993, 4, 2025-2040.
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7a

2-(2-methyl-1-phenylpropyl)propane-1,3-diol  (7a) was prepared from dimethyl (2-
methylpropylidene)malonate’? according to the general racemic diol formation procedure. The
product was recrystallized from hexanes to give 7a in 55% overall yield as a solid: mp 85-87 °C; *H
NMR (500 MHz, CDCl5) & 7.28-7.18 (comp, 3 H), 7.08-7.06 (comp, 2 H), 3.87 (dd, J = 3.4, 10.7 Hz,
1 H), 3.71 (dd, J = 3.4, 10.7 Hz, 1 H), 3.67 (dd, J = 7.3, 10.7 Hz, 1 H), 3.45 (dd, J = 7.7, 10.7 Hz, 1
H), 3.31 (brs, 1 H), 3.14 (brs, 1 H), 2.52 (dd, J = 6.8, 8.5 Hz, 1 H), 2.27-2.19 (m, 1 H), 2.17-2.07 (m,
1 H), 0.87 (d, J = 6.7 Hz, 3 H), 0.78 (d, J = 6.7 H, 3 H); *C NMR (126 MHz, CDCls) & 140.5, 129.5,
128.0, 126.4, 65.3, 64.4, 50.5, 42.8, 28.3, 21.8, 18.6; IR v 3336, 1959, 1456, 1027, 104 cm™; CHN

calcd. for C13H200 [208.30]: C, 74.96; H, 9.68. Found: C, 74.67; H, 9.52.

EEI\OTS
2a

2-{[(ptoluenesulfonyl)oxy]methyl}-3-phenylbutyl p-toluenesulfonate (2a). A solution of the diol
la (290 mg, 1.6 mmol) in dry CH,CI, (3 mL) at 0 °C was treated with EtsN (0.86 mL, 6.2 mmol), p-
toluenesulfonic anhydride (Ts,0, 1.85 g, 5.7 mmol), and catalytic dimethylaminopyridine (DMAP, 20
mg, 0.2 mmol) and the reaction was warmed to rt and stirred overnight at rt. Solvent was
concentrated in vacuo and the crude product was purified by flash chromatography eluting with
EtOAc/Hexanes (1:1) to give 0.66 g (85 %) of the bis-tosylate 2a as an oil; *H NMR (500 MHz,
CDCl3) 6 7.81 (apt, J =2.0 Hz, 1 H), 7.79 (apt, J = 1.8 Hz, 1 H), 7.62 (apt, J = 2.0 Hz, 1 H), 7.60 (apt,

J =18 Hz, 1 H), 7.40-7.38 (comp, 2 H), 7.30-7.28 (comp, 2 H), 7.24-7.19 (comp, 3 h), 7.01-6.99

2 Cardillo, C.; Fabbroni, S.; Gentilucci, L.; Gianotti, M.; Tolomelli, A. Synth. Commun. 2003, 33,
1587-1594.
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(comp, 2 H), 4.20 (dd, J = 3.8, 10.0 Hz, 1 H), 4.13 (dd, J = 5.5, 10.0 Hz, 1 H), 3.83 (dd, J = 4.0, 10.0
Hz, 1 H), 3.68 (dd, J = 7.3, 10.0 Hz, 1 H), 2.79-2.73 (m, 1 H), 2.49 (s, 3 H), 2.46 (s, 3 H), 2.17-2.12
(m, 1 H), 1.19 (d, J = 7.0 Hz, 3 H); *C NMR (126 MHz, CDCl3) & 145.1, 144.9, 143.3, 132.5, 132.4,
130.0, 129.9, 128.8, 128.0, 127.9, 127.1, 126.8, 67.7, 67.0, 44.1, 37.2, 21.7, 21.6, 19.1; IR v 2969,
1598, 1361, 1177, 980, 814, 667 cm™; mass spectrum (TOF) calcd. for CysHps06So+H:  M+H

(theory), 511.12195; M+H (found), 511.12356.

-E(gjiyzyrs

2b

4,4-Dimethyl-2-{[(p-toluenesulfonyl)oxy]methyl}-3-phenylpentyl p-toluenesolfonate (2b) was
prepared from 1b according to the same procedure as for 2a except that the reaction was heated to
reflux in CH,Cl, to give 2b in 70% vyield after purification by silica gel chromatography and
recrystallization of the resulting solid from EtOAc/Hexanes: mp 88-90 °C; ‘H NMR (400 MHz,
CDCls) § 7.79-7.76 (comp, 2 H), 7.65-7.62 (comp, 2 H), 7.36 (d, J = 8.0 Hz, 2 H), 7.29 (d, J = 8.0 Hz,
2 H), 7.17-7.13 (comp, 3 H), 6.93 (brs, 2 H), 4.21 (dd, J = 3.4, 10.2 Hz, 1 H), 4.06 (dd, J = 5.0, 9.8
Hz, 1 H), 3.98 (dd, J = 7.0, 9.8 Hz, 1 H), 3.38 (dd, J = 8.7, 10.2 Hz, 1 H), 2.58 (d, J = 6.3 Hz, 1 H),
2.56-2.49 (m, 1 H), 2.47 (s, 3 H), 2.45 (s, 3 H), 0.87 (s, 9 H); *C NMR (100 MHz, CDCls) & 145.1,
145.0, 139.3, 132.8, 132.6, 103.0, 132.6, 130.0, 129.9, 128.2, 128.1, 127.9, 126.8, 69.1, 68.7, 53.9,
39.2,34.2,29.5, 21.7, 21.6; IR v 2962, 1363, 1153, 1176, 948, 666 cm™; mass spectrum (TOF) calcd.
for CygH3406S,+H: M+H (theory), 553.16890; M+H (found), 553.17066.

General Azetidine Formation Procedure: To a solution of the diol (5 mmol) in dry ACN (10 mL)
at -20 °C was slowly added trifluoromethanesulfonic anhydride (10.5 mmol) over 10-20 min.
followed by diisopropylethyl amine (DIEA, 12.5 mmol) over 10-20 min. Both reagents were added at
such as rate as to maintain the internal reaction temperature below -10 °C, and the resulting reaction

mixture was aged for 10 min. at -20 to -10 °C. Additional DIEA (12.5 mmol) was then added over 5
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min. followed by the amine (4.75 mmol) over 5 min., the reaction was heated to 70 °C for 1-2 hrs and
then cooled to rt. Solvent was removed in vacuo, and the resulting crude solid was purified via silica
gel chromatography eluting with EtOAc/hexanes to give the azetidine products in the yields indicated

below.

w
SD 24:

1-(diphenylmethyl)-3-(1-phenylethyl)azetidine (3) was prepared from 2-(1-phenylethyl)propane-
1,3-diol (1a) and aminodiphenylmethane according to the general azetidine formation procedure in
85% yield as an oil; *H NMR (500 MHz, CDCl3) & 7.49-7.44 (comp, 4 H), 7.38-7.28 (comp, 6 H),
7.27-7.19 (comp, 5 H), 4.37 (s, 1 H), 3.55 (dt, J = 1.7, 6.7 Hz, 1 H), 3.24-3.20 (m, 1 H), 2.92-2,86 (m,
2 H), 2.78-2.70 (m, 2 H), 1.22 (d, J = 6.9 Hz, 3 H); *C NMR (126 MHz, CDCls) & 145.3, 142.5,
142.4, 128.5, 128.4, 128.3, 127.6, 127.5, 127.2, 127.1, 127.0, 126.0, 78.6, 59.1, 45.0, 36.9, 19.7; IR v
3061, 3025, 2956, 2817, 1491, 1451, 1028, 743, 700 cm™; mass spectrum (TOF) calcd. for

Ca4H2sN+H: M+H (theory), 328.20598; M+H (found), 328.20720.

g 24:

1-(diphenylmethyl)-3-(2,2-dimethyl-1-phenylpropyl)azetidine (3b) was prepared from 2-(2,2-
dimethyl-1-phenylpropyl)propane-1,3-diol (1b) according to the general azetidine formation
procedure in 95% yield as a solid: mp 107-109 °C; *H NMR (500 MHz, CDCl;) & 7.54-7.45 (comp, 2
H), 7.41-7.37 (comp, 2 H), 7.34-7.31 (comp, 2 H) 7.25-7.22 (comp, 5 H), 7.19-7.13 (comp, 2H), 7.10
(brs, 1 H), 7.09 (brs, 1 H), 4.27 (s, 1 H), 3.68 (dt, J = 2.9 7.0 Hz, 1 H), 3.26-3.19 (m, 1 H), 3.15 (dt, J
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=2.9,7.2 Hz, 1 H), 2.85 (t, J = 7.6 Hz, 1 H), 2.56 (d, J = 10.9 Hz, 1 H), 2.28 (t, J = 7.4Hz, 1 H), 0.86
(s, 9 H); *C NMR (126 MHz, CDCls) & 142.5, 142.2, 141.3, 128.5, 128.4, 127.5, 127.4, 127.1, 127.0,
126.0, 78.1, 63.1, 61.6, 59.9, 34.5, 31.8, 28.2; IR v 2952, 2813, 1490, 1451, 1069, 909, 733, 703 cm™;

mass spectrum (TOF) calcd. for C,7H3:N+H: M+H (theory), 370.25293; M+H (found), 370.25397.

1-(diphenylmethyl)-3-methylazetidine (6b) was prepared from 2-methyl-1,3-propanediol and
aminodiphenylmethane according to the general azetidine formation procedure in 64% vyield as a
solid: mp 46-48 °C; *H NMR (400 MHz, CDCls) & 7.44-7.41 (comp, 4 H), 7.31-7.26 (comp, 4 H),
7.23-7.17 (comp, 2 H), 4.33 (s, 1 H), 3.40 (dd, J = 6.0, 7.5 Hz, 1 H), 3.39 (dd, J = 6.5, 7.5 Hz, 1 H),
2.69 (dd, J = 7.1, 8.0 Hz, 1 H), 2.69 (dd, J = 6.8, 7.0 Hz, 1 H), 2.63-2.51 (m, 1 H), 1.16 (d, J = 6.9
Hz); *C NMR (100 MHz, CDCls) & 142.4, 128.3, 127.5, 126.8, 78.5, 61.3, 25.0, 19.4; IR v 3060,

2953, 2813, 1450, 1206, 1151, 743, 702 cm™; CHN calcd. for C17HyoN [237.34]: C, 86.03; H, 8.07;

N

N, 5.90. Found: C, 85.76; H, 8.06; N, 5.81.

6C
1-(diphenylmethyl)-3-phenylazetidine (6¢) was prepared from 2-phenyl-1,3-propanediol and
aminodiphenylmethane according to the general azetidine formation procedure in 92% vyield as a
solid: mp 73-74 °C; *H NMR (500 MHz, CDCl;) & 7.55-7.54 (comp, 4 H), 7.42-7.34 (comp, 8 H),
7.31-7.25 (comp, 3 H), 4.50 (s, 1 H), 3.80-3.72 (comp, 2 H), 3.25 (t, J = 6.5 Hz, 2 H); **C NMR (100

MHz, CDCls) 6 143.2, 142.3, 128.6, 128.5, 127.6, 127.2, 127.0, 126.4, 78.3, 60.7, 34.9; IR v 3082,
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3059, 2948, 2826, 1491, 1451, 1208, 1151, 751, 698 cm™; CHN calcd. for CyHxN [299.41]: C,

88.25; H, 7.07; N, 4.68. Found: C, 88.08; H, 7.10; N, 4.58.

6d

3-(benzyloxy)-1-(diphenylmethyl)azetidine (6d) was prepared from 2-benzyloxy-1,3-propanediol
and aminodiphenylmethane according to the general azetidine formation procedure in 92% vyield as an
oil; 'H NMR (400 MHz, CDCls) & 7.48-7.45 (comp, 4 H), 7.39-7.30 (comp, 9 H), 7.27-7.17 (comp, 2
H), 4.46 (s, 2 H), 4.43 (s, 1 H), 4.32-4.27 (m, 1 H), 3.57 (dd, J = 6.1, 8.7 Hz, 1 H), 3.57 (dd, J = 4.1,
6.7 Hz, 1 H), 3.02 (dd, J = 6.1, 8.7 Hz, 1 H), 3.02 (dd, J = 4.1, 6.7 Hz, 1 H); **C NMR (100 MHz,
CDCl3) 6 142.3, 137.9, 128.5, 128.0, 127.9, 127.6, 127.2, 78.6, 71.1, 67.8, 61.0; IR v 3059, 3025,
2939, 2830, 1490, 1452, 1352, 1207, 1152 cm’™; mass spectrum (TOF) calcd. for CosHxsNO+H: M+H
(theory), 330.18524; M+H (found), 330.18562.

N

i

6e
3-tert-butyl-1-(diphenylmethyl)azetidine (6e) was prepared from 2-tbutyl-1,3-propanediol and
aminodiphenylmethane according to the general azetidine formation procedure in 86% yield as a
solid: mp 74-75 °C; *H NMR (500 MHz, CDCls) & 7.47-45 (comp, 4 H), 7.32-7.28 (comp, 4 H),
7.23-7.19 (comp, 2 H), 4.34 (s, 1 H), 3.23 (t, J = 7.9 Hz, 2 H), 2.88 (t, J = 8.0 Hz, 2 H), 2.43-2.36 (m,

1 H), 0.90 (s, 9 H); *C NMR (100 MHz, CDCls) & 142.6, 128.3, 127.5, 126.9, 77.8, 54.8, 40.8, 30.3,
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26.8; IR v 2946, 2831, 1203, 1150 cm™; mass spectrum (TOF) calcd. for CooHosN+H: M+H (theory),

¢

N

i

6f

280.20598; M+H (found), 280.20738.

3-tert-butyl-1-phenylazetidine (6f) was prepared from 2-tbutyl-1,3-propanediol and aniline
according to the general azetidine formation procedure in 32% yield as a low melting solid; *"H NMR
(400 MHz, CDCls) & 7.31-7.27 (comp, 2 H), 6.80-6.78 (m, 1 H), 6.53 (d, J = 8.2 Hz, 2 H), 3.90 (apt, J
= 7.7 Hz, 2 H), 3.69 (apt, J = 6.6 Hz, 2 H), 2.70-2.64 (m, 1 H), 0.99 (s, 9 H); *C NMR (100 MHz,
CDCl3) 6 151.7, 128.9, 117.0, 113.3, 53.0, 40.9, 30.7, 26.3; IR v 2961, 2900, 2842, 1602, 1506, 1475,

1363, 1127, 748, 691 cm™; mass spectrum (TOF) calcd. for C13HigN+H: M+H (theory), 190.15903;

o

M+H (found), 190.15898.

69
1-benzyl-3-phenylazetidine (6g) was prepared from 2-phenyl-1,3-propanediol and aniline
according to the general azetidine formation procedure in 58% yield as an oil; *H NMR (400 MHz,
CDCls) & 7.35-7.23 (comp, 10 H), 3.81-3.73 (comp, 3 H), 3.69 (s, 2 H), 3.30-3.19 (comp, 2 H); **C
NMR (100 MHz, CDCls) 6 142.5, 138.1, 128.4, 128.3, 128.2, 126.9, 126.9, 126.3, 63.7, 61.4, 35.7; IR
v 3061, 2947, 2821, 1652, 1496, 1028, 697 cm™’; mass spectrum (TOF) calcd. for CygHy7N+H: M+H

(theory), 224.14338, M+H (found), 224.14429.
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CO,Et

2 EtO,C__CO,Et HO oH
EtOC——COEt 1 AR, 1M LAH,
THF, 0°C THF, 0°C

iii iv 7b

2-[(1R)-1-phenylethyl]propane-1,3-diol (7b).> To a solution of triethyl (2S)-2-phenylpropane-
1,1,1-tricarboxylate” iii (3.9 g, 11.5 mmol) in THF (55 mL) was slowly added 1M LAH in THF (23
mL, 23 mmol) and the reaction was warmed to rt over 2 h. The reaction mixture was recooled to 0
°C, slowly quenched with water (0.9 mL), 15% NaOH (0.9 mL), and water (2.7 mL) and the resulting
slurry was filtered. The collected precipitate was washed with MTBE (2 x 50 mL) and the collected
filtrate was dried (MgSOQ,), filtered, and concentrated to give the crude malonate adduct iv. This
material was redissolved in THF (40 mL), cooled to 0 °C, treated with 1M LAH in THF (20 mL, 20
mmol), and warmed to rt over 2 h. The reaction mixture was recooled to 0 °C, slowly quenched with
water (0.9 mL), 15% NaOH (0.9 mL), and water (2.7 mL) and the resulting slurry was filtered. The
collected precipitate was washed with MTBE (2 x 50 mL) and the collected filtrate was dried
(MgSQ,), filtered, and concentrated. This crude product was purified by silica gel chromatography
eluting with 100% EtOAc to give 0.8g (40%) of 7b as a solid: 69-71 °C; [a]®b -106.9 (c 0.38,
CH,Cl,); 94% ee; chiral SFC: Chirapak AD column, 4% EtOH in CO; for 4 min. then ramp to 40%
EtOH @ 2% per min, tg = 12.8 min. (S), 14.2 min. (R). The spectral data for the chiral diol 7b

matched that found for the racemic derivative 1a.

¥ Reduction of the tris-ester iii provided only the malonate adduct iv, thus a two-step protocol for the
synthesis of the diol 7b was utilized.

% Hillier, M. C.; Desrosiers, J-N.; Marcoux, J-F; Grabowski, E. J. J. Org. Lett. 2004, 6, 573-576.
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1-(diphenylmethyl)-3-(2-methyl-1-phenylpropyl)azetidine (8a) was prepared from 2-(2-methyl-
1-phenylpropyl)propane-1,3-diol (7a) and aminodiphenylmethane according to the general azetidine
formation procedure in 92% yield as a solid: mp 138-140 °C; *H NMR (500 MHz, CDCls) & 7.46-
7.44 (comp, 2 H), 7.39, 7.38 (comp, 2 H), 7.33-7.09 (comp, 11 H), 4.29 (s, 1 H), 3.63 (dt, J=2.4,7.1
Hz, 1 H), 3.11 (dt, J = 2.4, 7.3 Hz, 1 H), 3.03-2.98 (m, 1 H), 2.84 (t, J = 7.6 Hz, 1 H), 2.46 (dd, J =
7.2,10.9 Hz, 1 H), 2.43 (t, J = 7.9 Hz), 1.84-1.78 (m, 1 H), 0.89 (d, J = 6.8 Hz, 3 H), 0.72 (d, J = 6.8
Hz, 3 H); *C NMR (126 MHz, CDCls) 142.4, 142.3, 142.2, 128.6, 128.5, 128.4, 128.0, 127.5, 127.4,
127.1, 127.0, 126.1, 78.7, 61.5, 59.3, 58.2, 34.0, 33.1, 21.0, 20.3; IR v 3060, 2954, 2871, 2914, 1491,

1451, 1074, 909, 701 cm™; mass spectrum (TOF) calcd. for CosHgN+H: M+H (theory), 356.23728;

O

8b

M+H (found), 356.23832.

3-[(1R)-1-phenylethyl]-1-[(1S)-1-phenylethyl]azetidine (8b) was prepared from 2-[(1R)-1-
phenylethyl]propane-1,3-diol (7b, 94 % ee) and (S)-a-methylbenzyl amine (98% ee) according to the
general azetidine formation procedure in 95% yield as a solid: mp 66-67 °C; [a]**s -20.2 (c 2.40,
CH,Cl,); *H NMR (500 MHz, CDCls) & 7.37-7.16 (comp, 10 H), 3.42-3.31 (comp, 2 H), 3.28 (q, J =
6.5 Hz, 1 H), 2.89-2.76 (comp, 2 H), 2.73-2.67 (comp, 2 H), 1.22 (d, J =6.5Hz, 3 H), 1.16 (d,J =6.9

Hz, 3 H); *C NMR (126 MHz, CDCls) & 145.3, 143.7, 128.4, 128.2, 127.2, 127.1, 127.0, 126.2, 69.0,
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58.7, 58.6, 45.0, 36.4, 21.1, 19.7; IR v 3026, 2960, 2808, 1652, 1208, 1152, 760, 699 cm™; mass

spectrum (TOF) calcd. for CigHo3N+H: M+H (theory), 266.19033M+H (found), 266.19064.

COZMe
Y

8c
Methyl (2S)-3-phenyl-2-(3-phenylazetidin-1-yl)propanoate (8c) was prepared from 2-phenyl-1,3-
propanediol 7c and (S)-phenylalanine methyl ester according to the general azetidine formation
procedure in 73% yield as an oil; [a]®p -5.0 (¢ 3.90, CH,Cly); 99% ee; chiral SFC: Chiralcel OJ-H
column, 4% EtOH in CO; for 4 min. then ramp to 40% EtOH @ 2% per min, tzg = 8.1 min. (S), 8.8
min. (R). *H NMR (400 MHz, CDCl3) & 7.34-7.20 (comp, 10 H), 3.87-3.74 (comp, 3 H), 3.65 (s, 3
H), 3.40 (dd, J = 6.2, 7.7 Hz, 1 H), 3.37 (t, J = 6.7 Hz, 1 H), 2.96 (dd, J = 7.8, 13.6 Hz, 1 H), 2.91 (dd,
J=6.2,13.6 Hz, 1 H); *C NMR (100 MHz, CDCls) § 172.0, 141.9, 137.2, 129.0, 128.3, 127.0, 126.9,
126.6, 126.4, 71.1, 60.0, 59.6, 51.5, 36.7, 35.6; IR & 3028, 2950, 2835, 1733, 1167, 756, 689, 667 cm
1 mass spectrum (TOF) calcd. for CigHxnNO»+H: M+H (theory), 296.16451; M+H (found),
296.16410.
SIS
(T YO
9
N,N'-diphenylmethyl-2-methylenepropane-1,3-diamine ~ (9) was  prepared from  2-
(hydroxymethyl)-1,3-propanediol and aminodiphenylmethane according to the general azetidine
formation procedure in 32% yield as an oil; *H NMR (500 MHz, CDCls) § 7.50-7.26 (comp, 20 H),

5.18 (s, 2 H), 4.90 (s, 2 H), 3.34 (s, 4 H), 2.35 (brs, 2 H); *C NMR (126 MHz, CDCl3) & 143.8, 128.6,

128.5, 127.5, 127.4, 127, 113, 66.6, 51.9; IR v 3312, 3061, 3025, 2825, 1491, 1425, 1028, 909, 744,

S12



701 cm™; mass spectrum (TOF) calcd. for CsHsoNo+H: M+H (theory), 419.24818; M+H (found),

419.25058.

OOn
) = O

2,6-diphenylmethane-2,6-diazaspiro[3.3]heptane (11) was prepared from pentaerythritol 10 and
aminodiphenylmethane according to the general azetidine formation procedure in 35% yield as a
solid: mp 88-90 °C; 'H NMR (500 MHz, CDCl3) & 7.43-7.41 (comp, 8 H), 7.32-7.29 (comp, 8 H),
7.24-7.20 (comp, 4 H), 4.31 (s, 2 H), 3.27 (s, 8 H); *C NMR (126 MHz, CDCl3) § 142.4, 128.4,
127.5, 127.0, 78.0, 63.9, 33.0; IR v 3083, 3060, 3025, 2937, 2814, 1490, 1451, 1244, 909, 736, 703
cm™; mass spectrum (TOF) calcd. for CisHgoNo+H:  M+H (theory), 431.24818, M+H (found),

431.25028.
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Current Data Barameters
G T1876-365
X0 1
BROCO 1

F2 - Aoquisition Parameters
Date_ 20060518
Time 15.57
INSTRL spect:
PROBED 5 m QNP 1H/1
PULBROG 2630

™ 2768
SoLvRIT i3

s 16

% 2
Ed 6578947 Kz
FIORES. 0.200774 Bz
] 2.4904180 sec
R 80.6

M 76.000 tisec
&

10
10.75 usec

6.00 B
3998724592 Mz

F2 - Processing parameters
s

16384

HO OH

la

71876-365
purified diol
cocl3

nnrd00b h-1

5 3998700207 Wz
o 20
558
1 0.00 B2
®
x 1.00
10 1R plot paraseters
o 40.00 cx
(44 0.00 em
F1p 10.500 ppm.
F1 4198.64 Hz
3 -0.250 pem
n 5997 Ha
K 026975 pracn
wcn 10746307 Hafem
E B8 sl= Bl kgl 2 2
g Ela 2iE BB S 5 =
A eiled ill=] ] s} = %
T T - e S -
) 8 7 § H i H 3 i )
71876-365
purfied diol
cncl3
Current. Data Parameters nnr400b c-13
e 71876-365
o 2
P00 H
F2 - Acquisition Parameters B -5 Lo g B e k4
£ Date_ 20060518 w s eew s < I o
& e 16.00 g s5% 334 EE s s £
msTROM spect
mm, e M/ N2, Lo
FULERG P
» 65336
sowmrT cocl3
s 128
s
S 26315.789 e
Foves 0.401547 52
x 2452340
] 6192
™ 19.000 usec
x 6.00 usec
™ 300.0 X
o 0.10000000 sec HO OH
an 003000000 sec
acrEst 00000000
o 001500000 sec
a
13
3.30 usec
) + Gonds
seo1 1005584112 Wiz
2
e la
100.00 usec .
vz 12000 @
nn 2500 d
3998715594 iz
£2 - Processing parameters
st
& 100.5473500 Mz
o o
s o
1 1.00 2
© 140
10 MR plot paraseters
o 40.00
a 1500
e 180,675
P 16166.53 e
3 -1.318
r 132.5) He
P 4.54586 pravca
mox 45747650 E/cm
At . y y ; ; \ ey SN
ppm 170 160 150 140 1&0 120 110 100 90 70 60 50 40 30 20 10

S14




71899-147

purified diol
CDC13
nor5§0c h-1
Current Data Paraseters
wE 99-147
X0 2
B0 1
F2 - Aequisition Paransters
B oo e HO OH
Tine
TR spect
BROBD 5 mm QR 18/19
BOLPROG 2930
™ 65536
sovmr coc13
s 16
% 1
s 13020.833 2
FIDRES 0.199682 Hz lb
an 25166707 sec
% 4
W 38,400 usec
8 6.00 usec
™ 300.0 K
ol 0.10000000 sec
KCREST  0.00000000 sec
MK J0-01500000 sec
™
12.00 usec
00 @B
500.1333759 iz .
F2 - Processing parameters
st
P 500.1300000 iz
e o
558 0
B 0.00 B2
)
B 0.20
1D MR plot parameters
@ 0.00
o 0.00 cn
e 10.500 pon
n 525137 2
e -0.250 pon
B -125.03 Hz
B 0.26875 pa/cn
e 13440994 Re/cn
H ‘K g g B c E|
e T - T T . i T
oom 10 7 5 4 2 1 0
71899-147
purified diol
CDCi3
c-13 nmr500c
g g =8 S5 I’ < =
H = L) £E® 8 < 8 &
S I Y | ]
e 1899-147
X0 3
RO 1
F2 - Rcquisition Paraneters
Date_ 20060519
Tine 8.2
e ect:
BOBD 5 m QNP 18/19
POLEROG 2
BU72
S HO OH
¥ 128
£y i
s 10322.562 Bz
FInRES 0.307637 B2
0 1.6253552 sec
6 8152
o 12,400 usec
I 6.00 usec
= X
n 0.10000000 sec 1 b
an 0.03000000 sec
HCREST  10.00000000 sec
BK 0.01500000 sec
tic
n 2.50 usec
L i .
seoL 1257703643 Mz
2
waltzl6
80.00 usec
1150 a8
B2 1150 a8
S 500.1325006 Itz
12 - Processing paraneters
st 65536
s 1257577890 Wiz
b B
ssB 0
1 L0E
@
I 0.20
10 MR plot paramters
@ 20.00 @
a 20,0
e 160. 68
B 212271 B2
23 -0.18
R -19.94 Bz
PemC 452112 ppa/ca
HoH $68.56622 Ha/cn
T T T T T T T iapnn Sanddasass) e 3 T ey ==
pon 170 160 150 140 130 120 it 100 50 8 7o & 50 { 30 % 10




Current Data Paraweters
HANE

71899-107
purified diol
cncl3

nmr400b h-1

71899-107
Exmo 1
PROCNO 1
F2 - hoquisition Parameters
Date_ 20060518
Tine 1
‘TR E
PROBHED 5 mm QNP 1H/1
PR 2530
™ 278
s
N5 16
s H
SWH 6578.947 Hz
PGS 0.200704 Bz
20 2.4904180 sec
RG 32
b 76.000 usec
o .00 usec
& 300.0 K
Dl 0.10000000 sec
HCREST 0.00000000 sec
WCHRK. ,0.01500000 sec H O O H
CHANNEL £1
1B
10.75 usec
PL1 6.00 aB
SFOL 399.8724592 MHz
£2 - Processing parameters
8] 6384
SF 399.8700207 Mz
WON no
: Ta
I 0.00 iz
@
o 1.40
1D WR plot paraneters
vt 40.00 cm
[ug 0.00 cm
FiP 10,500 pom
i 198,64 Rz
F2P -~
P2 -99.97 Hz
PPNCH 0.26875 ppm/cm
R 10746507 Harca
(P
y . T = L, —
10 5 b ) 5 § J ; J i 0
71899-107
purified diol
i3
P T— 00D c-13
BAE 71899-107
EXPHO 2
PROCNO 1
£ - Aoqusition Paraseters = OeE] SRR 23 £ 5 85 =33
§ Date_ 20060518 = Sww sewe we < o = o =
e 16.28 5 arinst ERE 83 ] g & & S
INSTRUX spect [
o R \H \|/ \/ | ]
e P
™ 65536
sowa i
s 15
s 4
S 26315.789 Hz
FltRss o407 5
L3 1.2452340 sec
RG 192
™ 19.000 usec
® 6.00 usee
TE 300.0 K
ol 0.10000000 sec
i1 003000060 sec
WREST 0.00000000 sec H O O H
KRR 0.UIS00080 sec
PLL M X
SFOL 100.5584112 Mz
o
Pt
fry
100.00 wsec
120.00 @B 7a
Hi2 50 @
S 9.
2 - processing pasamsters
s 2768
* Lo0. 5473500 iz
i E
S8B 0
i 10w
® f
© 140
1D NMR plot parameters
o 40.00 o
o 1500
e 180965 gm
n 1619.57 Fe
w2 )
F2 -161.58 Hz
PEMCH. 4.56430 ppm/cn
fac 458.92880 Rarem
: e . e e e : : e , T
ppm 1‘70 1‘50 140 130 120 110 1‘00 EL 80 J 60 50 40 30 N 10
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TsO OTs
71876-103
purified
bis-triflate
coel3

fnr500¢ B-1

e 2a
EXPHO 4
PROCNO 1
F2 - Acquisition Parameters
te_ 20060519
S ]
PROBRD 5 mm QNP 1H/19
PLPROG 230
5
SOLVENT o1y
NS 16
oS 4
SWH 13020.833 Kz
FIDRES 0.198682 Hz
AQ 2.5166707 sec
.
W 38.400 usec
= e
ki3 300.0 K
MCREST 0.00000000 sec

cHnEL £

1
12.90 usec

-4.00 &B
500.1333759 Wz

F2 - Processing parameters
32768

51

s 500.1300000 Wz

Wi 20

558 o

B 0.00 Bz

3

e 0.20

1D MR plot parameters

o .00
0.00

FIp 10.500

525137 Bz
F2p -0.250 pom

PRI 0.26875 pgm/cn
HICH 134.40994 Hz/cm
J L U

s o

71876-103
purified
bis-tosylate
€-13 nmr500c
e 333 NomasnsmAnnes kN i 2 S24
& et R R EEEEEES FE
S NSl N | Y
e T1876-103
EXFHO 5
ey 1

F2 - Acquisition Parameters
Date_ 2006051

e i TsO OTs

TR spect
FROBED 5 mm QNP 1/19
BULBRG 2gic
™ 11072
SOLVERT oy
¥ 6
o 4
st 1032259 e
FIDRES 0307631 Bz
a0 16253552 sec
R 3152 2a
e 12.400 usee
% 6.00 usec
® .0 K
o 0.10000000 sec
at 003000000 sec
HCRESE 4.00000000 sec
K 0.01500000 sec

i

13¢
2.50 usec

Bl .00 a8 .
sroL 1257703643 Kz

Lt

altzl6

80.00 usec
11:50 a8

150 db.
500.1325006 Mz

F2 - Processing parameters
st

58 1257577890 Hiz
oW B

ssB 0

B 1.00 Hz
e

x 0.20

1D 10 plot parameters
@ 40.00

a 20,00 ca
Fip 181.39¢ ppm
2 281172 He
i 1220 pm
" -153.45 Hz
Py 4.56536 ppn/cn
i 574.12046 Hz/cm

T T T T SnAmEA AR T T T NPT T ) T T T T
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71899-211

S18

purified .
tosylate
[#rak)
mré00b h-1
Current Data Parameters
NAME 899-211
EXBNO 1
ocm i TsO OTs
F2 - Acquisition Parameters
Date_ 20060602
Time 12.28
INSTRUM spect
PROBED 5 am QNP 18/1
BULPROG 2530
™ 32768
SOLVENT el3
NS 16
. ; 2a
SHil 6578.947 Bz
FIDRES 0.200774 Bz
) 2.4904180 sec
X6 101.6
o 76.000 usec
DE 6.00 usec
] 300.0 K
oL 0.10000000 sec
HCREST 0.00000000 sec
HOWRK A0.01500000 sec
CHANNEL f1
NueL 10
1 10.75 usec
BLL 6,00 a3
SFOL 399.8724592 MHz .
F2 - Processing paraneters
81
SF 399.8700207 Mz
oy 0
SSB 0
LB 0.00 Hz
B o
i 1.00
1D NMR plot parameters
ox 0.00 an
o
Fip
F1 |
F2p
F2
o
BICH 107.46507 Rz/cm
j |
Bl o EIEE g EERR @
= T ey T - T T
PR 9 7 5 5 4 1
tosylate
Current Data Parameters €oel3
NRKE 71899-211 nnrd00b c-13
EXPNO 2
PROCNO 1
F2 - acquisition Paraneters 2R ? 2IINILBI R B = % 8 § g8
g bate_ 20060602 WY o ducowmwcs agten) s o a 3 @ Sad
Tine 12.36 PR s s o g s S e e i D ae
THSTRUM spect.
BOED 5 s o /L V | NN \ \/
BULPROS x
™ 65536
SOLVENT coci3
s 256
DS 4
s 26315.789 Bz
FIDRES 0.401547 Hz
20 1.2452340 sec
RG
o 19.000 usec
DE 6.00 usec
™ X
Dl 0.10000000 sec
12 3.30 usec.
BLL
L
CPDPRG2 waltzl6
2 H
PCPD2 100.00 usec g
2 120.00 @B 2a
PLL2 25.00 dB
sFo2 199.6719994 iz
P2 - Processing parameters
5 2768
SF 1005473900 Miz
WOW B
558 o
LB 1.00 Hz
6B
B 1.40
1D RMR plot parameters
a .00 e
Y 15.00 cm
P 180.387 ppm
FL 18127.48 Hz
F2P 0.704 ppm
F2 70.78 Hz
PPMCH 4.43208 ppn/cm
HICH 451.66727 Hz/cm
b o Y f ¥ W Sl ooty
T T T T T T T T
e 170 160 140 130 120 110 100 0 80 30 b 10




Current Data Parameters
HANE

BROCHO

71899-157
4
1

F2 - Roquisition Parameters
Date_ 20060511

Tize
INSTRUM
PROBHD

PULERO

0y
SOLVENT
¥

£8

spect
5 m QWP 14/19
2931

.20

0
65536
[st]

16

4
13020.833 Hz
0.198682 Hz
2.5166707 sec

38.400 usec
usee

0K
0.10000000 sec
0.00000000 sec
©.01500000 sec

3a

71899-157
puri fied
€De13
hr500c h-1

L -
sFoL 500.1333759 Mz 5
F2 - Processing parameters
T
£ 5001300000 iz
L 0
558
18 0.00 Bz
8
x 0.20
1D R plot paraeters
o 10.00
o 0.00
fp 10.500 ppm
[ SI51.37 B2
e -0.250
] -125.03
e 026875 poarem
Kz 134.40994 Be/em
L U L A~ JJ hea S
H Bl EE B E B EE B
T TR T e . S
ppm 7 § 5 4 3 1 0
71899-157
purified
€DC13
c-13 nmr500c
P — Y SN\ % |
i 71899-157
ey 5
FROCHO 1
F2 - Aequisition Parameters
Date_ 20060511
Time 11.25
RSTRIM spect
PROBED 5 mm QNP 16/13
PULZROG 2gdc
™ 131072
SowRNT coel3
us 128
s 4
L 40322562 K
FIDRES 0.307637 Kz
a0 1.6253552 sec
I 92
W 12,400 usec
2 6.00 usec. N
™ .0
oL 0.10000000 sec
a1 0.03000000 sec
KREST 4000000000 sec
ORI 0.01500000 sec
£ =
13
2.50 usec
L .00 A
ED) 125.7103643 1z
L2 =
altzl6
fry
50.00 usec 3
B 1150 @B a
Bl 1150 B
) 500.1325006 Mz
F2 - Processing parameters
B 5
s 125.7577890 M3z
W B
ssB 0
@8 1.00 Bz
=3 [
I 0.20
1D MR plot parameters
I3 40.00
a 20,00 em
T 202.274 pom
£ 2543759 He
3 -1.220 o
n 15345 Kz
oo 5.06737 po/cm
K 639.77606 Ez/cn
r 1 T 1 e T - . . r S r e
pom 180 150 0 120 100 8 [ 0 20
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nnr500¢| h-1

Current Data Paraseters
HRKE 71893-163
EXENO 1
PROCO 1

F2 - Rcquisition Parameters
Date_ 20060510

Tine 1
TNSTRUM spect
PROBED 5 mm QNP 18/19
PULPROG 2530
™ 65536
SOLVENT cpc13
¥ 32
05 4
S0 13020.633 Hz

9 2.5166707 sec
I 7.8

w 38.400 usec

3 6.00 usec

® 3b
o 0.10000000 sec

MCRRST 0.00000000 sec

HOWRE. 0.01500000 sec

CHANNEL £1
1

el 12.00 usec

Bul -

SFoL 5001333759 Mz .

F2 - Processing parameters

T

SF 500.1300000 Mz

won 10

ss8 0

1B 0.00 z

3

B 0.20

1D NRR plot parameters
@ 10.00

o
P
n
e
)
PoIcH
K 1344099 Bz/em
i BEEEER g g g B
T T T T T
om0 5 7 § T i 3
71899-163
purified
cpel3
c-13 nmr500c
— [N Wl |1
oy 71899-163
EXN0 2
BROCHO 1
F2 - Acquisition Parameters
Date_ 20060510
Tine. 14.23
TR spect
FROBD 5 QN 15/19
PULBROG 2qc
™ 131072
SOLVENT 13
¥ 18
%
s 10322502 ¥z
FIDRES 0.307617 Bz
a0 1.6253552 sec
6 8192
o 12.400 usec N
& §.00 usec
% 30
ol 0.10000000 sec
dait 0.03000000 sec
HCREST  %0,00000000 sec
HOWRR 0.01500000 sec
= CHANNEL £
el 13
n 2.50 usec
L i
sFoL 1257703643 Mz
80,00 usec Sb
1150 @B
BLL2 1150 &8
£ 5001325006 Mz
F2 - Processing parameters
st
s 1257577890 Wiz
o B
ssB o
1B 1,00 iz
@ 0
I .20
1D 1R plot: parameters
@ 40.00 cm
o 20.00"cn
P 181384 ppn
n 281173 B
P -2.350 gom
7 -375.98 iz
BB 1.60960 ppm/cn
e 57969281 Hz/em
" A JJ . .
T T T T T T T T T T T
e 1 160 150 149 130 120 110 100 90 8 i 50 50 [ 30 20 10 d
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71876-141

S21

purified
product
€DC13
N nmrd00c hl 6
Current Data Pazameters
WG 71876-141
EXPHO 93
PROCKO 1
F2 - Aoquisition Paraneters
Date 20051004
Tine 1441 6 b
TSTROM spect
PROBED 5z QNP 1i/1
PULPROG 2930
™ 32768
SOLVEAT coel3
XS 16
s 2
e 6561680 iz
FIDRES 0.200247 Bz
a 2.4969716 sec
&6 18
oW 76.200 usec
g 6.00 usec
™ 300.0 &
o 0.10000000 sec
CHAOEL £1
10.00 usec
k) ) i
SFOL 400.1322007 Hiz
F2 - Processing paraneters o
st 16384
SF 400.1300056 1982
ou o
558 o
B 0.00 Hz
@
x 1.0
1D MR plot paraneters
40.00 e
Fip 10500 pp
£ 200,37 B
e ~0.250 pon
2 -100.03 Bz
PENCH 0.26875 pp/en
HocH 10753494 Ez/cn
: A S P S
T T T - . - =1 N il =
bpm 10 5 b b { i I b
purified
product
coel3
c-13 nmr400c
S \l \W 1 |
mum 71876141
EXBO
FROCKD 1
F2 - Aequisition Parameters
Date_ 20053004
Tine
RSTROM spect
PROBD 5 mn QNP 18/1
PULPROG 2gdc
65536
SOLVENT 13
s 18
s [
sl 26246.718 Bz
FIDRES 0.400493 Bz
a 1.2485108 sec
FeED? 95.00 usec
B2 2000 dB
) 18.00 68
S 400.1322007 Mz
F2 - Processing parameters
5T 32768
SF 100.6127796 Mz
WoH m
558 0
B 1.90 B
@ 0
x 1.40
1D MR plot. parameters
o« 40.00
Fle 180.000 ppm
L 18110.30 Rz
e 0.000 pom
0.00 Hz
PBHCH 4.50000 ppm/ca
oK 452.75751 Hz/cn
aaa T v ARARAAT T ) T T T T pFornnanas
oo 170 160 150 140 130 120 110 100 80 7 60 50 ) 30 2




71899-197
purified
CDCL3
nnr500c h-1

Current Data Paraneters
ooy 71899-197
EXBO 5
PROCKO 1

F2 - Acquisition Parameters
bate_ 0060519

17.05
HSTRUM spect

FROBD 5 mm QWP 16/19

BULEROG 2g0

™ 5536

sowvmrr enel3

8 16

5 4

£ 13020.831 Bz

FIDRES 0.198682 Hz 6C
0 2.5166707 sec

R

o0 36.400 usec

E 5.0 usec

% .0 K

o 0.10000000 sec

XCREST  0.00000000 sec

KWK 001500000 sec

st -4.00 B
sFoL 500.1333759 Mz g

F2 - Processiag parameters
st

SF 500.1300000 iz
o o
s a
@ 0.00 5
B
x 0.20
1D NMR plot parameters
X 40.00
o 0,00 cn
F? 1050
Fi 5251.37 Hz
Y 0,25
2 -125.03 Hz
PPHCH. 0.26875 ppm/cm
RICH 134,40994 Hz/cm
H 2je c g
T T T Al T T T T T T
) 5 8 7 ] i 3 2 1 0
71899-197
CDell3
c-13 nmr500c
U A\ W .
NAME 71899-197
EXPNO 6
PROCNO 1
F2 - Bequisition Parameters
Date_ 20060519
Time
e paci
PROBHD 5 mm QNP 1H/19
PULEROG 2gdc
™ 133072
SOLVENT 13
s 128
D§ 4
SHH 40322.582 Kz
FloRas 0307637 e
0 1.6253552 sec
RG 8192
™ 12.400 usec
& 6.00 vsec N
ki3 300.0 K
o1 0.10000000 sec
4l 0.03000000 sec
'HCRES? 40.00000000 sec
0.01500000 sec
CHANNEL f1
13C
2.50 usec
Pl 0.00 dB .
SFO1 125.7703643 Miz
CHANNEL £2
CPDPRG2 waltz16
ez iy
PCPD2 80.00 usec
PL2 11.50 dB
PL12 .50 B
SPO2 500.1325006 Miz
F2 - Processing parameters 6C
5
SF 125.7577890 Mz
o B
SSB 0
1 100 5
GB 0
BC 0.20
1D R plot parameters
S 40.00
oY 20.00 cm
F1p 181.394 ppm
Fi 22811.73 Hz
3 -0.159 ppm
12 -19.94 Bz
PRICH 4.53882 ppmvcn
BacH ST0.79156 iz/em
| —t T ) ¥ T T T T T T [ ARRRARRRAS
ppm. 170 160 150 140 130 120 110 100 90 80 0 60 50 40 30 20
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71876-139

N purified
[druk]
nmrd00b h-1
A — 0]
e TI876-139
DXt 1
BROCO 1
F2 - Acquisition Parameters
Date_ 20060525
Tine 16.51
mSTRIM spect.
BROBED 5 m QNP 1/
PULEROG 293
™ 2768
SoLVENT ol 5
1 ]
s 2
st 6578.947 iz 6 d
FIDRES 0.200774 B
A 2.4904180 sec
] 1
o 76,000 usec
E 6.00 usec
™ 300.0 K
0 0.10000000 sec
MCREST  0.00000000 sec
HORK +0.01500000 sec
L €1
i
10.75 usec
L 6.00 @
sFoL 3998724552 1z 5
B2 - Processing paramsters
st 1638
s 399.6700207 Mz
o o
358 ]
) 0.00 B2
@ 0
x 1.00
1D R plot paranet
@ 0.00
a
e
A
P
R
B 0.26875 ppn/cm
o 107.36507 Hz/m
n ' & I .
i FER s -
" T T T T T T 1 T T
ppm 10 H 8 7 5 ¢ k| 2 1 0
71876-139
purified
cncl
Current Data Parameters mrd00b ¢-13
P 71876-139 (h-1 decoupled)
ESY
PROCHO 1
P2 - Acquisition Parameters 3 8 RESRY SR38 8 B 3
£ Date_ 20051003 e Sl P it
B Tipe 1.4 a2 S5389 Teme e b
TNSTRUK v
R, T Wl
PULEROG odc
65536
SoLvENT 13
¥ 12
s [
s 26315.789 B
FIDRES 01547 Hz
0 1.2452340 sec
[ 1096
o 19,000 usec
o8 6.00
" 0.0 X
ot 0.10000000 sec
ai 0.03000000 sec
L 5.00 da
seoL 190.558411 iz
CHANNEL £2
waltls
w2 5
FoPD2 80.00 usec
B2 12000 a8
B2 22,00 a8 .
sF02 399.871995¢ Mz
-, O
st 1276
s 100.5473900 iz
o0 B
558 0
i 1.00 Bz
8
B 1.40
1D W plot parameters
a 40.00 cn
By 179,810 ppm
[ 18079.39 Hz
F2p -1.529 pom
[ -103.48 ke
[ 1.52097 pumven 6d
ek 454.57184 fe/em
. . ' . . . e . r - e e
pon 170 160 150 10 130 120 110 100 0 80 70 60 50 1) 30 20 10
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71876-359

purified
tBu azetidine
[uradk}
nmr400c hl
Current Data Parameters
E 71876-359
BXEN0 1
PROCNO 1
£2 - Rcquisition Paramsters
Date 126
Time 9
TNSTROM spect.
PROBED 5 mm QNP 1H/1
BULPROG 30
™ 32768
SoveRT
N5 32
D5 2 N
SHE 6561.680 Kz
FIDRES 0.200247 Kz
2 2.4969716 seo
RG 57
™ 76.200 usec
% 5,00 usec
TE 30
DL 0.10000000 sec
HCREST 100000000 sec
MCWRK 40.01500000 sec
CHANNEL £1
18
10.00 usec
L 6e
sro1 400.1322007 iz i
F2 - Processing parameters
st 16384
e 4001300056 15z
WO no
5SB 0
LB 0.00 Hz
@ 0
h 1.00
1D MR plot parameters
x 40.00
F1P 10.500 ppm
FL 4201.37 Hz
w2p ~0.250 pom
n -100.03 8z
PRMCH 0.26875 ppm/cm
HICH 107.53494 Hz/em
j It
v T A B S T = e T
pom 10 9 5 3 1
C-13 nmr4vuc
& 5 888 ERES 3 s 2 &
R \I/ e | 1
e 71676-359
X0 2
PROCNO 1
F2 - Acquisition Perameters
Date_ 2006012¢
Tine 3.24
INSTRY
PROBHD 5 mm QNP 1H/1
PULPROG 2gdc
65536
SOLVENY coc13
HS 128
0s 0
S 26266.719 iz
FIDRES 0.400493 B N
20 1.2485298 sec
X6 5192
o 19.050 usec
DE 6.00 usec
15 300.2 K
n 0.10000000 sec
a1 0.03000000 sec
HCREST 400000000 sec
HOHRK 0.01500000 sec
CHRRNEL £1
3¢
2.50 usec
0.00 6B G
100.6237964 Miz 6e
L £2
waltz16
1
95.00 usec
120.00 4B
1600 dB
400.1322007 MHz
£2 - Processing parameters
§I 32768
s 1006127796 Mz
WDW B
SSB 0
B 1.00 Bz
B 0
" 140
1D MR plot parameters
(04 40.00 an
5 15.00 e
Fip 10,000 ppm
L 18110.30 e
713 0.000 ppm
2 0.00 Kz
Bl 4.50000 ppm/cm
HICH 452.75751 Hz/cm
r e T : T 7 y T T T e ; 1 T T T
pom 170 160 150 140 130 120 110 100 s 80 i 50 £ 30 20 10
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Current Data Paramters
g 1899-193
EXENO 2
PROCNO 1
F2 - Aoquisition Parometers
Date_ 20080517

Tine 13.30

INSTRON spect

PROBHD S mm QNP 18/19

POLPROG 2030

™ 536

SOLVERD o1

] 16

5 4

S 13020.833 Hz

FIDRES 0.198682 hz

2 2.5166707 sec

6

™ 38,400 usec.

8 6.00 usec.

™ .0 K

o 0.20000000 sec

HCREST 0.00000000 sec

HORR 0.01500000 sec
CHAREL £1

wCL 1

1 12,00 usec

) e

sE01 500.1333759 Miz

F2 - Processing paraneters
st 32768

6f

71899-193
purified
€DC13
nnr5{0c h-1

S25

s 500.1300000 Mz
W 0
ss 0
1B 0.00 8z
] o
kg 0.20
1D MR plot paramsters
& 40.00 e
o 0,00 cm
F1p 10.500 pom
" 525137 B
m2p -0.250
" -125.03 Hz
PRACH 026875 pp/en
H 13440394 Hiz/en
e
T d T
o 10 7 6 3 i 1
71899-193
purified product
D13
c-13 nmr500c
S L Y b
me 71893-193
2O 3
1
F2 - Acquisition Paraneters
bate_ 20060517
Tine 13.35
HSTRON spect
PROBED 5 um QNP 1i/19
FILEROG o
™ 131072
SOLVENT s
¥ 18
5
s 0322592 Bz
FIDRES 0307637 Bz
x 1.6253552 see
6 53
W 12,400 usec
% 5.00 usec N
™ 300.0 K
o 010000000 sec
a 0.03000000 sec
MCREST  9.00000000 sec
MORE 061500000 sec
L £
250 usec
12 0.00 &8 .
s01 1257703643 Mz
ceveRc
FoED2
2
B2 1150 a8
sP02 500.1325006 1z
F2 - Processing parameters
st 65536
s 125.7577850 M2
W B
558 o
Iy 1.00 Bz
@
I 0.20
1D MR plot paraneters
x 10.00 cn
o 20,00 e
e 200.151 ppm
L 25170.55 Bz
22 -0.512 pm
" 64,44 Hz
PRCH 5.01659 ppasen
e 63087488 Kz/cm
T T T
pon 180 10 120 100 80 2




purified
crcl3
nnr4d0c hl
Curtent Data araseters
NAME 99-187
EXPNO 1
o0 1
F2 - Acquisition Parameters
Date_ 20060515
Time .35
pr: t
PROBHD 5 mm QNP LH/L
230
32768
SOLVENT cocly
NS 32
s 2
SWH 6561.680 Az 6g
FIDRES 0.200247 Hz
» 24970473 sec
©
o 76.200 usec
DE 6.00 usec
TE 300.2 K
DL 0.10000000 sec
MCREST 0.00600000 sec
MCYRK *0.01500000 sec
CHANNEL £1
iH
10.00 usec
SFOL 400.1322007 Mz
F2 - Processing parameters
ST 1638
SF 400.1300056 ¥Hz
won 1o
85B 0
B 0.00 Hz
GB 0
X 1.00
1D MR plot parameters
@ 000
Y 0.00 cm
Fip 10.500 ppa
FL 4201.37 Hz
F2p -0.250 ppm
F2 -100.03 Hz
PRMCH 0.26875 ppa/cm
HzCM 107.53494 Hz/cm
H E R E <
L ; — RS . ; T T T
pom 10 8 7 4 3 2 1 0
¢-13 mmrd00c
- S ¥ 58888y St i 8
N NP \'% H
HAME 71893-187
EXPNO 2
BRoct0 i
F2 - Acquisition Parameters
Date_ 20060515
Tie it
INSTRUM ‘spect
PROBHD 5 mm QNP 1H/1
FuLPROS P
65536
SOLVENT- coely
&S 128
s 0
SWE 26246.719 Hz
FIDRES 0.400493 Hz
AQ 1.2485298 sec
RG 8192
W 19,050 usec
' 6.00 usec N
T8 300.2 K
DL 0.10000000 sec
dll 0.03000000 sec
MCREST %0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL £1
c
usec
bl 0.0
SFOL 100.6237964 Miz
CPDPRGZ
Noc2
PCPD2
b2 6g
PLI2 18.00 aB
SFO2 400.1322007 Mz
F2 - Processing parameters
ST 32768
SF 100.6127796 MHz.
WOW BN
558 U
LB 1.00 Hz
B 0
p: 1.40
1D WMR plot parameters
X 40.00 cm
oY 15.00 co
FLP 150.211 ppn
Fi 18131.53 Hz
F2p -1.327
F2 -133.55 Hz
PRCH 4.53846 pu/ca
H2CH. 456.62708 Hz/cn
T T T T T T T T T T T T T Ay T T T
Ppm 170 160 150 140 130 120 10 100 90 80 70 60 40 20 10
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71899-161

N purified
€ncl3

nmr5004 hil

Current Data Parameters
A 71899-161
EXPNO 2
PROCHO 1

F2 - Acquisition Parameters
Date_ 20060511

Tine 8.33 8a

INSTRUM spect
PROBKD 5 mm QNP 1/19
PRULPROG 3

2030
™ 65536
SouvRNT coel
B, 16
bl 4
S 13020833 Bz
FIDRES 0.198682 Ez
2.5166707 sec
R 1015
i 38,400 usec
B 6.0 usec
360.0
ol 0.10000000 sec
MCREST 0.00000000 sec
HOVRK *.01500000 sec
CHARVEL £1
1
12.00 usec
B -4.00 8
sFoL 500.1333759 Mz .

F2 - Brocessing parameters
st 32768

SF 500.1300000 Miz
o n
858 0
1 0.00 2
a8 0
R 0.20
1D MR plot parameters
=3 40.00 cm
o 000
Fip 10.500 ppn
R 525137 2
F2P -0.250 ppm
R -125.03 Hz
PRMCN 0.26875 ppm/em
HZCN. 134.40934 Hz/cm
| ..j L_j LL.—_
s Eas=le i | GE Bl E | e
T T T T T R : —— . . .
pm 10 9 3 7 5 i 3 2 1 0
S—
71899-161
purified
€DCl3
c-13 nmr500c
& S¥Y  SZIINERSS gEEg EEE] S8
a aSS o R e i e i fha § ceee e o
R VSN \W N \/
NAME 71899-161
EXPNO 3
'PROCNO. 1
£2 - Acquisition Parameters
Date_ 20060511
Tine
TR spect
BROBID 5 m QNP 1719
POLRROG
™ 131072
SOLVENT cel3
NS 128
8 4
SHH 40322.582 Hz
FIDRES 0307637 1z
0 1.6253552 sec
6 5192 N
™ 12.400 usec
DB 6.00 usec
TE 300.0 K
o 010000000 sec
all 0.03000000 sec
MCREST %0.00000000 sec
MCRRE 0.01500000 sec
CHANNEL f1
13
2.50 usec
PL1 .00 dB .
SFOL. 125.7703643 Mz
e £2
waltzl§
] 8a
80.00 usec
11,50 dB

PLi2
P02

11,50 8
500.1325006 Mz

F2 - Processing paraneters
st

SF 1257577890 Wiz
o ES
s5B ]

B 1.00 Hz
3 ]

x 0.20

iD MR plot paraneters
3 .00 on
ot 20,00 cn

Fip 181,394 ppm
FL 2281171 Bz
2P -4.051

R -509.50 Hz

4.6361¢ pra/en
58503070 Hiz/cn
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71876-383
purified
[urdk
ifr500c h-1

Current Data Parameters
ME

71876-383
EXPI0 3

BROCHO 1

F2 - Acquisition Paraneters

Date_ 20060125 N
Tive.

INSTRIY spect

BROBHD 5 o QNP 18/13

BULPROG 2630

™ 65536

SoLvENT 13

ws ]

s

4
Sl 13020833 Hz
FIDRES 0.198682 B2

2 2.5166707 sec
S 7L

o 38.400 usec

8 6.00 usec

™ i

L 0.10000000 sec 8 b
MCREST 0.00000000 sec

HOWRK 0.01500000 sec

CHANNEL £1

1
12.00 usec

il -4.00 B
sFoL 500,1333759 iz 0

F2 - Processing parameters
£ 37768

Ed 5001300000 1z
o o
ssB ]

1B 0.00 Hz
B

i 0.20

D MR plot paraneters
3

o 0.0 cm
Fip 10.500 ppr
Fi 5251,37 2
e -0.250 ppm
4 -125.03 Hz
PRHCH 0.26875 ppm/en
HacK 13460994 Hz/em

A}
TaT
ERI)

e
e

TaE

opn 10 H 3 7 § 4 3 2
71876-383
purified
CDCi3
¢-13 mmr500c
|3 EE] CEEEEER £FE @ B3 < £ ]
N I NP Vo I
WE 71876-383
R0 i
FROCK 1
€2 - Aeqisition Parameters
Date_ 20060125
Tine
NSTRUM spect
BROBED 5 mn QNP L1/19
PULBROG
™ 11072
souvenr acl3
s 128
b 4
i 0032258
FIDRES 0307637 o
» 16253552 sec
R
o 12,400 usec
D 6.00 usec
" 00.0
n 0.10000000 sec
ai 0103000000 sec N
WREST  0.00000000 sec
K 0.01500000 sec
1 £
13
2.50 usec
I X .
seot 125.7703643 Mz
£
waltals
11
80.00 usec
11150 &8
B2 1150 d8
B 500.1325006 iz 8 b
F2 - Processing paraneters
st 85536
s 125.7577890 18tz
o B
s o
1 100 B
@ o
r 0.2
1D W plot parameters
a 0.0
I3 20.00 cn
Fip 160.000 ppm
7 22636.40 Bz
2 0.000 ppm
: 0.0 Hz
] 4.50000 ppm/cn
st 565.51003 Hz/cm
v " " "
! T T T SaRRN; T T T T - e
pom 1 160 150 140 130 120 110 100 % 8 0 ) 50 10 30 20
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71899-191

CO,Me purified
€DCl13
nmr400c hl
Curzent Data Parameters
NAME 71893-191
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
bate_ 2006051
Tine 14.09
INSTRUN spect.
PROBHD 5 wm QP 1H/1
PULPROG 2930
™ 32768
SOLVENT coc1y
NS 3
s 2
W 6561680 Bz 8C
FIDRES 0.200247 Bz
20 2.4970479 sec
RG 256
g 76.200 usec
BE .00 usec
® 300.2
ot 0.10000000 sec
MCREST 0.00000000 sec
MCHRK *0.01500000 sec
NUCE 1
Pl 10.00 usec
PLl -5.00 dB
SFOL 400.1322007 Miz
F2 - Processing parameters
8] 16384
SF 400.1300056 MHz
WoH o
SSB 9
LB 0.00 Hz
GB
e 1.00
1D NMR plot parameters
X 40.00 cn
cY 0.00 am
Flp 10.500 ppm
Pl 420037 bz
13 ~0.250 ppm
P -100.03 ¥z
PPUCH 0.26875 ppm/cm
HIM 107.53494 Hz/cm
. Wil _
= T E mf T T R f 1 T
pom 10 7 6 5 3 1
purified
CDC13
c-13 nmrd00c
g = R 232 2 S8 = e
o = 3 3 8935849 e e il - e
S TN ViV /
71899191
EXPNO 4
PROCNO i
F2 - Aoquisition Parameters
Date. 20060515
Time 2
% CO,Me
PROBHD 5 mm QNP 1H/1
PULE gde
™ 65536
SOLVENT ooel3d
s 256 N
s 0
SHE 26246,719 Hz
FIDRES 0.400493 Hz
20 1.2485298 sec
RG %
W 19.050 usec
DE 6.00 usec
" 300.2 K
3 0.10000000 sec
dil 0.03000000 sec
MCREST .00000000 sec
HOWEK 0.01500000 sec
CHANNEL 1
wel 13C
P 2.50 usec
PLL 0.00 dB
ES 100.6297964 itz 8
L £ C
waltzl6
1H
95.00 usec
120.00 dB
12 18.00 aB
SFO2 400.1322007 Mz
F2 - Processing parameters
T
58 1006127736 iz
Won B
SSB 0
1B 1.00 Hz
& 2
Pc 1.40
1D MR plot parameters
X 40.00 cm
cY 15.00 cm
F1P 220.025 ppm
Fl 22137.29 Kz
F2P -1.030 ppm
F2 -103.66 Hz
PRACH 5.52637 po/cn
HiCH 556.02386 Hz/cm
r T T T r T s e T T aaaa
180 160 100 30 60 Ll 20
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71899-197
N N upper product
H H cocts
nmr500¢ h-1
Current Data Parameters
A 71899-197
EXBiD 2
PROCHO 1
F2 - Acisition Paraneters
Date 20060517
Tine ¥
NSTROH
PROBED 5 vm QNP 1H/19
2630
65536
SOLVENT excly
N5 16
o5 1
s 13020.833 iz
FIDRES 0.198682 Hz
2 2.5166707 sec
% 50.6
o 38,400 usec
B 6.00 usec
™ 300.0 X
1 0.10000000 sec
MCREST 0.00000000 sec
BORK 4 0.01500000 sec
CHAEL £1
el b
Bl 12.00 usec
P -4
sro1 500.1333759 Wiz ,
¥2 - Processing parapeters
s1 32768
E 500.1300000 iz
DN 0
5B 0
1 0.00 2
< 0
x 0.20
1D N plot parameters
I3 10.00 cn
o 0,00 cm
Fip 10.500 pom
1 525137 2
[ -0.250 -
] -125.03 Bz
PBHCH 0.26875 pon/cm
HICH 134.40994 z/em
o
) I
T T T T T maw T T v "
pom 10 H 8 7 6 5 4 3 2 1
71899-197
upper product
[erak]
¢~13 nmr500c
& < Rt © =
& 2 EEE 8 =
Current Data Parameters I \!/ ‘
N 899-197
ExBi0 3
BROCHD 1
F2 - Aoquisition Paransters
Date_ 20060517
Tine
spect
PROBKD 5 mm Q&P 18/29
PULPROG 2gdc
™ 13172
SOLVENT coc13
ns 18
1 4
S 40322.592 iz
FIDRES 0.307637 Bz
0 16253652 sec
56
W 12.400 usec
08 6.00 usec
% 6% N N
oL 0.10000000 sec
WREST  4.00000000 sec
HOVRK 0.01500000 sec
0.00 6B 5
125.7703643 Mz
L 2
waltzl6
1
30.00 usec
11,50 B
1150 dB
500.1325006 Mz
F2 - Processing parameters
s 5
s 125.7577890 Mz
o B
558 3
18 1.00 bz
G 0
© 0.20
1D MR plot parametess
« £0.00
o 20,00 cn
e 200505 ppa
FL 2521506 Bz
e ~0.512
© 6444 B
BB 5.02543 ppa/cm
o 3198749 Hz/cn
cise
o A
T T . - TR Aaaaant B Aadant [ cpree
ppm 180 160 140 120 100 80 40
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Current Data Parameters
NAME

71876-395
EXRHO 6
ROCNO 1
F2 - Acquisition Parameters
Date, 20060511
Tine 11.10

spect.
PROBHD 5 mm QNP 1H/19
PULEROG 2630
™ 65536,
SOLVENT enc13
& 16

s 4

£ 13020.633 iz
PIDRES 0.198682 itz
A 2.5166707 sec
kg 80.6

L 38.400 usec
B 6.00 usec
L3 300.0 K
n 0.10000000 sec
HCREST 0.00000000 sec
NCWRK +0.01500000 sec

CHANNEL, £1

1
12.00 usec

-4.00 4B
500.1333759 Mz

F2 - Processing parameters
ST 227

11

71876-395
purified
[wak)
nmr500¢ h-1

68
SF 500.1300000 MHz
WOW no
SSB 0
LB 0.00 Bz
GB 0
P 0.20
1D MR plot parameters
51 £0.00
ey 0.00 em
F1P 10.500 ppm
3! 525137 e
F2P =0.250 ppm
[ -125.03 Hz
PPMCH 0.26875 ppm/cm
HIH 13440994 Be/em
o S DU % I
; sk : k
H K =
1 T —
pon 10 8 5 2 1
71876-396
purified
CDC13
¢-13 nmr500c
] g (EE EEES 3 &
5 = S88
S | W W
NAME 71876-395
EXPNO 7
PROCNO 1
¥2 - Acquisition Paremeters
Date_ 2006051,
Time 11.15
INSTRUM spect
PROBHD 5 mm QNP 1H/19
PULBROG 1gic
™ 131072
SOLVENT €cL3
NS 128
s 4
SWH 40322.582 Bz
FIDRES 0.307637 Bz N N
0 16253552 sec
RG
b 12.400 usec
e 6.00 usec
B 300.0 K
L 0.10000000 sec
il 0.03000000 sec 11
MCREST 0.00000000 sec
HCWRK. 0.01500600 sec
= CHANKEL f1
el 13
P1 2.56 usec
PLL
SFOL 125.7703643 MBz
L 2
waltzl6
1
80.00 usec
1150 d8
PL12 11.50 dB
SPO2 500.1325006 Mz
F2 - Processing parameters
ST
s 125.7577890 Mz
WO B
5SB 9
18 1.00 2
@ 0
) 0.20
1D NMR plot parameters
X 40.00 em
o 20,00 cn
Fip 160686 pom
F1 22722.71 Hz
P2P 0.569 ppm
2 69.08 Hz
PRHCH. 4.50343 ppa/en
H2CH 566.34094 Hz/cm
T T T T T T T JAR T M T T T T T T
oo i 160 140 130 120 110 100 90 80 70 60 4 30 20 10
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