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Supporting Information
Synthesis of the trans-3,4-Dimethyl-4-aryl Piperidine Nucleus Using a
Modification of the Literature Procedure. Two synthetic approaches to (3R,4R)-
3,4-dimethyl-4-(3-hydroxyphenyl)piperidine (7) were successfully implemented on a pilot
plant scale. The process described below is a modification of the approach used by Mitch
in his lab-scale synthesis of 1 (Scheme 5).] The second is a stereospecific synthesis,
beginning with 1,3-dimethyl-4-piperidinone (8), as described in the body of this paper.

Scheme 5.* Synthesis of 1 from N-Ethyl-4-piperidinone.
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40a - 45a:R = Me; Ar = 3-methoxyphenyl
40b - 45b:R = Et; Ar = 3-isopropoxyphenyl

2 Conditions and yields for 40b-7: (a) ArLi, THF, -70 °C,
66%; (b) MsOH, PhMe, reflux, 85%; (c) n-Bul.i, THF, -10 °C;
MeBr; distill, 64%; (d) Me,NH, CH,0, H*, 86%:; () H,, 1.4%
loading of 5% Pd/C, EtOH, 2 h, 94%; (f) NaBH,, MeOH, 1t,
(80:15:5 P/o/exo), 98%; (-)-dibenzoyl-L-tartaric acid, EtOH;
recryst. 3 times in hot EtOH (4 mL/g,heterogeneous throughout),
26.5%; (g) PhO,CCl, PhMe, 2 h, 90 °C, 100%; (h) HBr (4
equiv), HOAc, reflux, 15 h, 73%.
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Establishing the trans-diaxial relationship between the two methyl groups has been
a major challenge in the synthesis of 7. Mitch used a two-step reduction strategy to prepare
piperidine 45a from the dimethylaminomethyl enamine 43a, which was prepared in four
steps using methodology adapted from Barnett's synthesis of Picenadol,2 a cis-3,4-dialkyl-
4-arylpiperidine. Hydrogenolysis of the dimethylamino group in 43a followed by
reduction of enamine 44a with NaBH3CN in MeOH afforded 45a in 94% yield as a 13:1
mixture of diastereomers. The one-step hydrogenation of 43a to 45a afforded 1:1 mixture
of diastereomers on a multi-gram scale (5% Pt/C, EtOH, 50 psi Hy, 18 h, rt). After
separation of the diastereomers by recrystallization of the HBr salt, 45a was resolved and
carried on to 7 (8.3% overall yield from 40a on a lab scale).

Safe implementation of this strategy on a large scale requires changing the nitrogen
and oxygen protecting groups to ethyl and isopropyl, respectively, as 41a is known to
possess neurotoxicity similar to MPTP3 (which leads to Parkinson's-like symptoms) while
41b does not. Substituents larger than methyl on either the piperidine nitrogen? or the aryl
oxygen’ are known to prevent MPTP-like neurotoxicity in animals. C-Methyl substitution
on the piperidine ring also eliminates all neurotoxicity.®

This strategy was successfully implemented on a pilot plant scale and afforded the
piperidine nucleus 7 in 5.5% yield from 40b. Some of the process improvements in this
synthesis included a modification of the procedures used for the preparation and
purification of 45b and for the deprotection of the N-methyl piperidine 45b. The
hydrogenolysis of 43b was achieved with only a 1.4% catalyst loading by weight of 5%
Pd/C in 94% yield (cf. 10% loading by weight of 5% Pd/BaSO4 used by Mitch). Use of
NaBHy4 instead of NaBH3CN in the reduction of 44b gave an 80:15 mixture of the C3-B-
methyl/C3-o-methyl diastereomer, respectively, and 5% of the C3-exo-olefin. The cyanide
waste problem was also eliminated by this change. Purification of this crude mixture by
recrystallization of the (-)-dibenzoyl-L-tartaric acid (DBTA) salt from 3A ethanol provided

both resolution and
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purification, and gave the desired B-isomer 45b in 27% yield. In the N-dealkylation step,
replacement of vinyl chloroformate with phenyl chloroformate? to demethylate 45b not
only provided a more cost effective procedure but gave the phenyl carbamate in quantitative

yield as a crystalline solid.

Experimental Procedures for Compounds in Eq. 2 and Table 1.

Carbonic Acid, Phenyl cis-(+)-1-Ethyl-3-methyl-4-[3-(1-methyl-
ethoxy)phenyl]-4-piperidinyl Ester (13). Phenyl chloroformate (87 mL, 0.70 mol)
in toluene (100 mL) was added over 25 min at 15 °C to a solution of the N-ethyl-3-
methylpiperidinol (175 g, 0.632 mol of a 88:12 mixture of diastereomers), which was
prepared from N-ethyl-3-methyl-4-piperidinone using the procedure described for 22. The
mixture was stirred overnight at room temperature and then poured into hexane (1.5 L) to
precipitate the hydrochloride salt. Recrystallization from EtOAc (13.5 mL/g) afforded
160.8 g (59%) of the pure hydrochloride 16. The salt (156 g, 0.359 mol) was neutralized
with 1 N NaOH and the free base partitioned into hexane/ether. The solvent volume was
reduced to 600 mL, the mixture heated to reflux to redissolve the precipitate, and the
product allowed to crystallize. Filtration afforded 121.7 g of 13 (85% yield ) as a single,
crystalline diastereomer, mp 86.0-88.4 °C. Spectral data: 'H NMR (CDCl3) § 0.74 (d, J =
6.9 Hz, 3H), 1.14 (t, J = 7.2 Hz, 3H), 1.32 (d, J = 6.0 Hz, 3H), 1.33 (d, J = 6.0 Hz,
3H), 1.93-2.00 (m, 1H), 2.18 (t, J = 11.4 Hz, 1H), 2.23 (td, J = 12.0, 1.8 Hz, 1H), 2.40
(td, J = 13.5, 3.9 Hz, 1H), 2.49 (q, J = 7.2 Hz, 2H), 2.75 (dd, J = 11.5, 3.4 Hz, 1H),
2.94 (brd, J = 11.6 Hz, 1H), 3.02 (dt, J = 14.5, 2.3 Hz, 1H), 4.51 (septet, J = 6.1 Hz,
1H), 6.79 (dd, J = 8.2, 2.2 Hz, 1H), 6.83 (t, J = 1.9 Hz, 1H), 6.86 (br d, J = 7.8 Hz,
1H), 7.17-7.26 (m, 4H), 7.36 (t, J = 7.8 Hz, 2H); 13C NMR (CDCl3) § 12.2, 12.7,
22.09, 22.13, 32.8, 42.6, 48.6, 52.3, 56.6, 70.0, 86.7, 113.3, 114.5, 117.3, 121.2
(2C), 125.9, 129.2, 129.4 (2C), 143.0, 151.25, 151.27, 157.9; IR (KBr) 2974, 1761,
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1581, 1192, 925, 784 cml. Anal. Calcd for Co4H3;NOy4: C, 72.52; H, 7.86; N, 3.52.
Found: C, 72.79; H, 8.13; N, 3.48.

Carbonic Acid, Phenyl cis-(+)-1-(Phenylcarboxylate)-3-methyl-4-[3-
(1-methylethoxy)phenyl]-4-piperidinyl Ester (19). Phenyl chloroformate (0.95
mL, 7.6 mmol) was added over 2 min via syringe to a solution of 13 (2.50 g, 6.29 mmol)
in toluene (30 mL) at 90 °C. The reaction mixture was heated under reflux for 1 h.
Analysis by TLC (1:10 MeOH/EtOAc) showed some residual starting material so an
additional 0.25 equiv of phenyl chloroformate (0.2 mL, 1.6 mmol) was added and the
solution heated for an additional 2 h. The reaction mixture was cooled to room
temperature, diluted with ether (60 mL) and extracted with 1 N NaOH (20 mL), 5% HCl
(20 mL), saturated NaHCO; (2 x 20 mL) and saturated NaCl (2 x 20 mL). The organic

layer was dried over MgSO,. Filtration, followed by rotary evaporation afforded ca. 4 g of
crude product. Purification by flash chromatography (1:5 EtOAc/hexane) afforded 2.70 g
of 19 (87% yield) as a foam. Spectral data: lH NMR (CDCl3, mixture of rotamers) & 0.83
(br s, 3H), 1.34-1.36 (br s, 6H), 1.97 (br s, 1H), 2.37 (td, J = 14.0, 4.1 Hz, 1H), 3.09-
3.36 (m, 3H), 4.12 (br s, 1H), 4.32 (m, 1H), 4.56 (septet, J = 6.0 Hz, 1H), 6.82-6.84
(m, 2H), 6.87 (d, J = 7.9 Hz, 1H), 7.10-7.25 (m, 6H), 7.29 (t, J = 8.2 Hz, 1H), 7.37-
7.40 (m, 4H); 13C NMR (CDCl3, mixture of rotamers) § 12.2, 22.0, 22.1, 32.2, 32.7,
39.9, 40.2, 42.3, 42.4, 46.5, 46.9, 70.0, 86.0, 113.6, 114.3, 117.2, 121.1, 121.7,
125.4, 126.1, 129.3, 129.4, 129.5, 142.1, 151.0, 151.3, 151.4, 153.7, 158.0; IR
(CHCl3) 3020, 1761, 1711, 1364, 1199, 925 cm-!. Anal. Calcd for Cy9H3;NOg: C,
71.15; H, 6.38; N, 2.86. Found: C, 71.41; H, 6.34; N, 2.69.

General Procedure for Preparation of Carbonates. The chloroformate (1.2 equiv)
was added slowly at 0 °C to a solution of alcohol 23 (1.0 equiv) in EtOAc (5 mL/g of
alcohol). The mixture was warmed to room temperature and stirred until the reaction stops.

If the hydrochloride precipitated, it was isolated by filtration. If the hydrochloride could
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not be filtered, the solvent was removed and the crude product carried on. The
hydrochloride was neutralized by adding to a mixture of 1 N NaOH (1.3 equiv) and hexane
(5 mL/g HCl salt) at 0 °C. The layers were separated, the organic layer washed with brine,
and dried over MgSQy. If the crude free base contained unreacted alcohol it was purified
by flash chromatography (silica gel, 1:10 MeOH/EtOAc).

Carbonic Acid, Methyl cis-(+)-1,3-Dimethyl-4-[3-(1-methylethoxy)-
phenyl]-4-piperidinyl Ester (22a). Yield: 81% (88% conversion, purified by silica
gel flash chromatography, 1:10 MeOH/EtOAc) as a viscous oil. Spectral data: 1H NMR
(CDCl3) 6 0.73 (d, J = 6.7 Hz, 3H), 1.31 (d, J = 6.3 Hz, 3H), 1.32 (d, J = 6.3 Hz, 3H),
1.91-1.96 (m, 1H), 2.19 (br t, J = 11.2 Hz, 1H), 2.23 (t, J = 11.4 Hz, 1H), 2.33 (s, 3H),
2.34-2.40 (m, 1H), 2.66 (dd, J = 11.4, 3.95 Hz, 1H), 2.79 (br d, J = 11.5 Hz, 1H), 2.97
(dt, J = 14.3, 2.3 Hz, 1H), 3.76 (s, 3H), 4.51 (septet, J = 6.0 Hz, 1H), 6.74-6.80 (m,
3H), 7.22 (t, J/ = 8.0 Hz, 1H); 13C NMR (CDCl3) § 12.6, 22.0, 22.1, 32.8, 42.6, 45.9,
51.0, 54.4, 58.9, 69.9, 84.6, 113.2, 114.3, 117.3, 129.1, 143.3, 153.8, 157.7; IR
(CHCI3) 2979, 2943, 2807, 1749, 1282, 1262, 940, 921 cm-!. Anal. Calcd for
Ci1gH27NOy: C, 67.26; H, 8.47; N, 4.36. Found: C, 67.15; H, 8.46; N, 4.38.

Carbonic Acid, 2-Methylpropyl cis-(+)-1,3-Dimethyl-4-[3-(1-methyl-
ethoxy)phenyl]-4-piperidinyl Ester (22c). The HCI salt was isolated in quan-
titative yield (95% purity) by filtration prior to generation of the free base. The free base
solidified upon standing, mp 41.5-44.5 °C. Spectral data: !H NMR (CDCl3) 8 0.74 (d, J =
6.9 Hz, 3H), 0.95 (d, J = 7.3 Hz, 6H), 1.30 (d, J = 6.1 Hz, 3H), 1.31 (d, J = 6.1 Hz,
3H), 1.89-1.99 (m, 1H), 1.99 (septet, J = 6.7 Hz, 1H), 2.19 (td, J = 11.2, 1.8 Hz, 1H),
2.25 (t,J = 11.4 Hz, 1H), 2.33 (s, 3H), 2.37 (td, J = 12.7, 4.1 Hz, 1H), 2.65 (dd, J =
11.5, 3.6 Hz, 1H), 2.79 (br d, J = 11.5 Hz, 1H), 2.97 (dt, J = 14.3, 2.3 Hz, 1H), 3.88
(dd, J = 10.5, 6.8 Hz, 1H), 3.91 (dd, J = 10.6, 6.9 Hz, 1H), 4.49 (septet, J = 6.1 Hz,
1H), 6.76-6.79 (m, 3H), 7.21 (t, J = 8.3 Hz, 1H); 13C NMR (CDCl3) § 12.6, 18.9 (2C),
22.0, 22.1, 27.9, 32.9, 42.7, 46.0, 51.1, 58.9, 69.9, 73.6, 84.2, 113.2, 114.3, 117.3,
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129.0, 143.5, 153.4, 157.7; IR (CHCl3) 3010, 2974, 2808, 1741, 1604, 1583, 1219 cm-
1. Anal. Calcd for Co;H33NOy4: C, 69.39; H, 9.15; N, 3.85. Found: C, 69.59; H, 9.21;
N, 3.90.

Carbonic Acid, Phenylmethyl cis-(+)-1,3-Dimethyl-4-[3-(1-methyl-
ethoxy)phenyl]-4-piperidinyl Ester (22d). The crude HCI salt was isolated in
54% yield (88% purity) by removing the solvent. The material was dissolved in
EtOAc/hexane and stirred over the weekend. The precipitated HCI salt was isolated by
filtration (23% yield, 96% purity), neutralized with NaOH, and the crude free base purified
by chromatography. Viscous oil. Spectral data: !H NMR (CDCl3) § 0.71 (d, J = 6.9 Hz,
3H), 1.28 (d, J = 6.0 Hz, 3H), 1.29 (d, J = 6.0 Hz, 3H), 1.86-1.96 (m, 1H), 2.16 (td, J
= 12.1, 2.0 Hz, 1H), 2.22 (t, J = 7.8 Hz, 1H), 2.31 (s, 3H), 2.36 (td, J = 13.6, 4.1 Hz,
1H), 2.64 (dd, J = 11.5, 3.0 Hz, 1H), 2.77 (br d, J = 11.6 Hz, 1H), 2.97 (dt, J = 14.3,
2.5 Hz, 1H), 4.43 (septet, J = 6.0 Hz, 1H), 5.10 (d, J = 12.4 Hz, 1H), 5.18 (d, J = 12.2
Hz, 1H), 6.72 (t, J = 2.0 Hz, 1H), 6.74-6.77 (m, 2H), 7.18 (t, J = 8.0 Hz, 1H), 7.32-
7.39 (m, 5H); 13C NMR (CDCl3) § 12.6, 22.03, 22.06, 32.8, 42.7, 45.9, 51.0, 58.8,
69.1, 69.8, 84.9, 113.1, 114.4, 117.3, 128.3 (2C), 128.4, 128.6 (2C), 129.1, 135.7,
143.3, 153.2, 157.7; IR (CHCl3) 3010, 2979, 2807, 1744, 1604, 1583, 1277, 1260,
1233 cml. Anal. Calcd for Co4H3NOy4: C, 72.52; H, 7.86; N, 3.52. Found: C, 72.24;
H, 7.84; N, 3.71.

Carbonic Acid, 2-Propyl cis-(£)-1,3-Dimethyl-4-[3-(1-methyl-
ethoxy)phenyl]-4-piperidinyl Ester (22e). 2-Propanol (200 mL) was added to
NaH (6.43 g, 161 mmol, 60% dispersion in mineral oil), which had been washed with 3 x
30 mL portions of hexane, and the mixture was stirred at 25 °C. When the hydrogen gas
evolution ceased (ca. 15 min) the phenyl carbonate hydrochloride 22g*HCI (30.0 g, 71.4
mmol) was added in one portion and the solution heated to 60 °C overnight. After 16 h
about 150 mL of the 2-propanol was removed by rotary evaporation and the product

partitioned between hexane (200 mL) and water (200 mL). The organic fraction was
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washed with 1 N NaOH (1 x 30 mL) and a saturated solution of NaCl (3 x 30 mL) and was
dried over MgSO,. Removal of the solvent by rotary evaporation followed by purification
of the crude product by flash chrom;cltography (1:10 MeOH/EtOAC) afforded 13.5 g of 22e
(54% yield) as a white solid, mp 108.5-110.4 °C. Spectral data: 'H NMR (CDCl3) 5 0.73
(d, J = 6.9 Hz, 3H), 1.28-1.32 (m, 12 H), 1.90-1.94 (m, 1H), 2.19 (td, J = 12.0, 1.9
Hz, 1H), 2.26 (t, J = 11.4 Hz, 1H), 2.33 (s, 3H), 2.37 (dd, J = 12.6, 4.0 Hz, 1H), 2.64
(dd, J = 11.5, 3.4 Hz, 1H), 2.79 (br d, J = 11.5 Hz, 1H), 2.98 (dt, J = 14.3, 4.8 Hz,
1H), 4.49 (septet, J = 6.1 Hz, 1H), 4.83 (septet, J = 6.3 Hz, 1H), 6.76-6.79 (m, 3H),
7.21 (t, J = 8.2 Hz, 1H); 13C NMR (DMSO-dg) § 12.2, 21.4 (2C), 21.7, 21.8, 32.1,
41.6, 45.5, 50.4, 58.3, 69.2, 70.8, 83.8, 112.7, 113.9, 117.0, 129.0, 143.6, 152.0,
157.1; IR (CHCI3) 3010, 2982, 2808, 1739, 1604, 1583, 1279, 1265, 1112, 1097, 912
cml. Anal. Calcd for CooH3;NOy: C, 68.74; H, 8.94; N, 4.01. Found: C, 68.74; H,
9.02; N, 3.98.

Carbonic Acid, 1,1-Dimethylethyl cis-(£)-1,3-Dimethyl-4-[3-(1-
methylethoxy)phenyl]-4-piperidinyl Ester (22f). Di-z-butyl dicarbonate (9.6 mL,
42 mmol) was added via syringe to a solution of alcohol 23 (10.0 g, 38.0 mmol) in THF
(50 mL) at 25 °C and the solution stirred for 20 h (slow gas evolution). The solvent was
removed by rotary evaporation and the crude product partitioned between ether (100 mL)
and 1 N NaOH (50 mL). The layers were separated and the aqueous phase extracted with
25 mL of ether. The combined organic fractions were washed with a saturated solution of
NaCl (3 x 25 mL) and dried over MgSO,4. Removal of the solvent by rotary evaporation
afforded an tan solid which was dried overnight (40 °C/5 Torr). Yield: 13.26 g (96%).
mp 108.5-110.4 °C. Spectral data: 'H NMR (CDCl3) § 0.71 (d, J = 6.9 Hz, 3H), 1.31 (d,
J = 6.0 Hz, 6H), 1.45 (s, 9H), 1.88-1.92 (m, 1H), 2.21 (td, J = 12.0, 1.6 Hz, 1H), 2.27
(t, J = 11.3 Hz, 1H), 2.34 (s, 3H), 2.34 (td, J = 13.4, 4.0 Hz, 1H), 2.63 (dd, J = 11.4,
3.5 Hz, 1H), 2.79 (br d, J = 11.3 Hz, 1H), 2.95 (dt, J = 14.2, 4.7 Hz, 1H), 4.49 (septet,
J = 6.1 Hz, 1H), 6.75-6.77 (m, 2H), 6.79 (d, J = 8.4 Hz, 1H), 7.20 (t, J = 8.1 Hz, 1H);
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13C NMR (DMSO-dg) & 12.3, 21.75, 21.80, 27.4 (3C), 32.1, 41.7, 45.5, 50.4, 58.3,
69.2, 80.9, 83.2, 112.8, 113.9, 117.1, 128.9, 143.8, 151.1, 157.1; IR (CHCIs) 3010,
2981, 2808, 1738, 1603, 1583, 1288, 1138 cm-l. Anal. Caled for Co1H33NO4: C,
69.39; H, 9.15; N, 3.85. Found: C, 69.10; H, 9.29; N, 3.55.

Carbonic Acid, Phenyl cis-(+)-1,3-Dimethyl-4-[3-(1-methylethoxy)-
phenyl]-4-piperidinyl Ester (22g). The HCI salt was isolated in 92% yield (95%
purity) by filtration prior to generation of the free base. Chromatography of the free base
afforded 22g as a white solid (75% yield); mp 95.3-98.0 °C. Spectral data: 'H NMR
(CDCl3) 8 0.74 (d, J = 6.8 Hz, 3H), 1.32 (d, J = 5.7 Hz, 3H), 1.33 (d, J = 5.7 Hz, 3H),
1.92-2.02 (m, 1H), 2.22 (t, J = 11.4 Hz, 1H), 2.28 (t, J = 11.5 Hz, 1H), 2.36 (s, 3H),
241 (td, J = 134, 3.7 Hz, 1H), 2.67 (dd, J = 11.5, 3.8 Hz, 1H), 2.85 (brd, J = 114
Hz, 1H), 3.01 (br d, J = 14.4 Hz, 1H), 4.52 (septet, J = 6.0 Hz, 1H), 6.79 (dd, J = 8.2,
2.2 Hz, 1H), 6.82 (br s, 1H), 6.85 (d, J/ = 8.0 Hz, 1H), 7.14-7.21 (m, 2H), 7.22 (d, J =
6.7 Hz, 1H), 7.25 (d, J = 8.0 Hz, 1H), 7.37 (t, J = 7.8 Hz, 2H); 13C NMR (DMSO-dp) &
12.1, 21.7, 21.8, 31.9, 41.6, 45.5, 50.3, 58.1, 69.2, 85.9, 112.6, 114.1, 117.1, 121.3
(20), 126.1, 129.2, 129.6 (2C), 142.7, 150.4, 150.7, 157.3; IR (CHCI3) 3010, 2927,
2808, 1760, 1602, 1584, 1494, 928 cml. Anal. Caled for Cy3Hp9NOy: C, 72.04; H,
7.65; N, 3.65. Found: C, 71.75; H, 7.65; N, 3.57.

cis-(+)-1,3-Dimethyl-4-[3-(1-methylethoxy)-phenyl]-4-piperidinyl
Propanoate. Propionyl chloride (19.8 mL, 228 mmol) was added slowly to a solution of
alcohol 23 (50.0 g, 190 mmol) in EtOAc (250 mL) at 0 °C. The slurry was stirred for 30
min, warmed to room temperature, and stirred for an additional 3 h. The precipitate was
isolated by filtration (57.6 g, 85% yield). The free base was generated by adding the
hydrochloride salt to a mixture of 1 N NaOH and hexane, separating the phases, and
concentrating the organic phase by rotary evaporation. A colorless oil was obtained in 98%
yield. Spectral data: 'H NMR (CDCl3) § 0.70 (d, J = 6.9 Hz, 3H), 1.23 (t, J = 7.6 Hz,
3H), 1.31 (d, J = 5.8 Hz, 3H), 1.32 (d, J = 5.8 Hz, 3H), 1.87-1.93 (m, 1H), 2.08 (td, J
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= 12.1, 2.0 Hz, 1H), 2.18 (t, J = 11.3 Hz, 1H), 2.32 (s, 3H), 2.35 (dd, J = 12.6, 4.0
Hz, 1H), 2.48 (q, J = 7.6 Hz, 2H), 2.67 (dd, J = 11.4, 3.9 Hz, 1H), 2.79 (brd, J = 11.6
Hz, 1H), 3.01 (dt, J = 14.3, 2.5 Hz, 1H), 4.48 (septet, J = 6.1 Hz, 1H), 6.68 (m, 1H),
6.72 (d, J = 7.8 Hz, 1H), 6.75 (dd, J = 8.2, 2.3 Hz, 1H), 7.19 (t, J = 8.0 Hz, 1H); 13C
NMR (CDCl3) 8 9.5, 12.7, 22.0, 22.1, 28.8, 32.7, 42.8, 46.1, 51.3, 59.2, 69.9, 83.2,
113.4, 114.0, 117.4, 128.9, 143.5, 157.6, 172.7; IR (CHCI5) 3010, 2980, 2805, 1731,
1608, 1583, 1190, 964 cm'l. Anal. Calcd for C;gHgNO3: C, 71.44; H, 9.16; N, 4.38.
Found: C, 71.31; H, 9.27; N, 4.43.

Footnotes for Supplementary Material

1. For the synthesis of 1 see: Mitch, C. H.; Zimmerman, D. M.; Snoddy, J. D.; Reel,
J. K.; Cantrell, B. E. J. Org. Chem. 1991, 56, 1660.

2. Bamett, C. J.; Copley-Merriman, C. R.; Maki, J. J. Org. Chem. 1989, 54, 4795.

3. For areview of the pharmacology of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine
(MPTP) and related analogs see: Markey, S. P.; Schmuff, N. R. Med. Res. Rev.
1986, 6, 389.

4. Zimmerman, D. M.; Cantrell, B. E.; Reel, J. K.; Hemrick-Luecke, S. K.; Fuller, R.
W. J. Med. Chem. 1986, 29, 1517, and references cited therein.

5. Fuller, R. W, Eli Lilly and Company, unpublished results, May 21, 1986.

6. Fries, D. S.; de Vries, J.; Hazelhoff, B.; Horn, A. S. J. Med. Chem. 1986, 29,
424,

7. (a) For a review of amine dealkylations see: Cooley, J. H.; Evain, E. . Synthesis

1989, 1. (b) Hobson, J. D.; McCluskey, J. G. J. Chem. Soc. (C) 1967, 2015.



Lot# V44-CCW-284-1, CDOC13

T gRcBRRYINGE8EaT 20883 RER g Current Data Parameters
HN28333385388RRRR RBRIT R 3 NAME CCH2841
r\.\pr\hr\hl\hmwmwmmmw vvvvv ol ot ot [=] EXPNO 10
N/ W W PAOCNO 1
F2 - Acquisition Parameters
Date 940624
Time 9.14
PULPROG 2930
SOLVENT cpel13
O-i-Pr AQ 1.5728B40 sec
FIDRES 0.347881 Hz
DW 48.0 usec
RG 360
NUCLEUS iH
Br D4 1.0000000 sec
Pi 11.0 usec
BE 66.6 usec
SFO4 500.4330634 MHz
SWH 10416.67 Hz
~ TD 32768
NS 16
as 2
F2 - Processing paramaters
SI 16384
14 SF 500.4300173 MHz
: Wow EM
§88 0
LB 0.30 Hz
68 0
PC 1.00
- 1D NMR plot parameters
|~ cx 30.00 cm
FiP 11.000 ppm
Fi 5504.43 Hz
IH Fap ~1.000 ppm
F2 ~500.43 Hz
14
[«
| — — - oY
| Ll
Br
I~ m [3Y) o =] on
B 9 R am; 8
-t 8 @ {B [} Eal
'f"lllrf|lr:||
B 7 € 5 4 3 I 1 [

01 93eq eusws[ddng 1suIsp) £8S 98ed T9A ANSTWAY)) dTURSIO) JO [BWINOf  AJOI00S [BOTWISY) UBOLIDULY 96610
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Compound Lot# V44-CCW-279-14,
C Mo NONTLAMTONDOMO @O D 0N
REEEIS FREEER S R RS LT
CETRAIANUNNANS G800 R~NINNINInE LN
NN e N NN N NENAENNN OO0 YT TS

4.5144

mINNOSTUMm@oLWoNwn T
ToOounmgt~oOANNNT O
OR T ONMDNNND WD
M~~~ OWWLLoi
L I 4 I VAN S VAN S VR A VRN S U S VRN AT B4 RS |

S e )

2.3295
2.3277
2.2668
2.1730
2.4629
2.1383
1.8508
1.7044
1.7014
1.6762
1.6733
1.3274
1.3147
0.6425
0.6407
0.6285
0.6269
0.5128
0.0021
0.0000

O-i-Pr
+
J
_J“ ‘ l . e :j ._["
w m m =3 [=] m m ™~
w [=3 o [=3 [x2} o w -y
s @ i I I o @ S @
n ™ Lo} o1 r~ m o (=]
i (3] [3Y] -t
8 3] 5 4 3 2 i 0

Current Data Parameters

NAME Werner
EXPNO 10
PROCNO i

F2 - Acquisition Parameters

Date 940624

Time 12.54
PULPACG 7930
SOLVENT cBeC13

AQ 1.5728840 sec
FIDRES 0.317891 Hz
DM 48.0 usec
ARG 64
NUCLEUS iH

D4 1.0000000 sec
P1 11.0 usec
DE 68.6 usec
SF01 500.1330634 MHz
SkH 10416 .67 Hz
k] 32768

NS 16

Bs 2

F2 ~ Processing parameters
ST 16384

SF 500. 1300034 MHz
HDW EM

858 0

LB 0.30 Hz
6B 0

PC 1.00

40 NMA plot parameters

Cx 30.00 cm
Fip 11.000 ppm
Fi 5501.43 Hz
Fap ~1.000 ppm

F2 -500.43 Hz

SOY

Ho
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4
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Compound . , Lot# V44-CCW-280-1
Now g e e NN e Y NI NN RN I ON ROl RRIRSINRIIBILSTEATS Current Data Parameters
R B SRR R I PR AR R PR AL ELEE P EE ER SIS R R EEREE R RS T LR Werner
B R e RN AN NN NN N BB CE WS I T FsdfdTddrmmmmaladadadaddadadadfidde oS00 00 EXPNO 20
B
' F2 - Acquisition Parameters
Date 940624
Time 13.02
" PULPROG 2930
SOLVENT coci3
. AQ 1.5728640 sec
O-i-Pr FIDRES 0.317891 Hz
o] 48.0 usec
RG 128
NUCLEUS iH
EtO,CO " 01 1.0000000 sec
. P1 11.0 usec
DE 68.6 usec
N SF04 500.4330634 MHz
| * (+-DTTA SHH 10416.67 Hz
- 1D 32768
NS 16
25DTTA s 2
(/ ’ F2 - Processing parameters
SI 16384
" SF 500.1300431 MHz
WDW EM
1 558 0
4 LB 0.30 Hz
6B 0
1H pC 1.00
1D NMR plot parameters
= 9k cx 30.00 cm
FiP 11.000 ppnm
¥ - F1 5601.43 Hz
Fep ~1,000 ppm
F2 ~500.43 Hz
H4H ) -
M -
X
_jL l £+0

,
— 1H
—__— . LN

A
—ael .
° [o]
SEL
\\‘§ \ ‘ : ‘ \ ‘(‘f)- }Kﬁ_C—:‘H?N[‘qH
3 o, &

o

8.213
4.219
2.111
4.187
19.027
6.473
0.427

[ n 1 20t ol L St A e o i e e e e e e e e e e et S e e At A 2 T M A O e M et 2 At e 0 N A M M B L N G St S
i T T T

o 8 7 6 5 4 K I i
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Compound .

6.7302
6.7879
6.7741
6.7566
6.7527
6.6293
6.6132
6.5952
4.5074
4.4950
4.4828
4.1934
4.1790
4.16686
4.1649
4.1528

O-i-Pr

EtO,CO.

—Z

Lot# V44-8BEZ-231-1

o m
o o
o W
cr
[4U T}

2.7777
2.6701
2.6684
2.6618
2.6455
2.6388
2.3704
2.3674

~
@
m
~t
~

A [

~

3.747
10.131

3.184

6.383

i

3622
2.2669
2.2461
2.2232
2.2189
2.2146
2.1919
4.3329
1.3280
1.3175
1.3157
1.3038
1.4884
0.7629
0.7374
0.7238
0.0057
0.0000
~0.0064

2

54.734
10.137

1.645
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Current Data Parameters

SEC
Hz
usec

usec
usec
MHz
Hz

MHZ

Hz

ppm
Hz
ppm
Hz

NAME Werner
EXPNO 120
PROCNO 1
F2 - Acquisition Parameters
Date 540627
Time 12.31
PULPROG 2930
SOLVENT coci3
AQ 1.5728840
FIDRES 0.317891
oL} 48.0
AG 360
NUCLEUS iH
01 1.0000000
Pi 14.0
DE 66.6
SFO4 500. 4330634
SWH 10416.67
10 32768
NS 16
as 2
FR2 ~ Processing parameters
1 16364
SF 500.1300129
WM EM
358 0
LB 0.30
e1:] 0
PC 1.00
10 NMR plot parameters
cx 30.00
FipP 11.000
Fi 5501 .43
Fap ~1,000
F2 -500.13
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Compound ., Lot# V44-CCW-278-1, cbCl
,T.Mmm:Nﬂmgavag@gmseahzazam'ﬂm;:m%m:amse:gg%::m:gsag:m‘gaamga Current Data Parameters
;‘r,'ééi%gﬁ%:z‘ﬁsssaﬁw:?mwmma%:3;53&’_3m%%gwwssas;gm%a%3:83 NAME Werner
oiuim‘m'm'ririlx'r\‘r\'l\'m'uhdcdm'cdcdtdw’m'u—iwim'-:v'éw'v'vv'm'mmm'mmc\iaininic\ic\inimmnimmm««ﬁ-««««o'o'oo'o? EXPNO 200

&*‘&NW W \w ‘%W%‘%/%.%///'/ PROCNO 1
F2 - Acquisition Parameters
Date 940629
Time 13.02
PULPROG 2030
- SOLVENT M E]
' AQ 1.5728840 sec
FIDRES 0.317891 Hz
O--Pr Dy 48.0 usec
ARG 360
NUCLEUS 1H
1} ] 1.0000000 sec
P1 11.0 usec
DE 68.6 usec
= SFO1 500.1330634 MHz
n SWH 10416.67 Hz
N ~ 0 30768
i NS 64
ns 2
» F2 - Processing parameters
s1 16384
’/,,,__,/"”J SF 500. 1300448 MHz
DN EM
558 0
L8 0.30 Hz
. &8 0
- PC 1.00
" iD NMA plot parameters
cX 30.00 cm
FiP 11.000 ppm
" F1 5501.43 Hz
o Fa2p ~-1.000 ppm
' Fa -500.13 Hz
. I W
cr
-t o [2;) [+2] M~ [{s] l
g & & S < g
’r-"r.rr"'"""l"'"""I""""'l"'""'rr""""‘l""""‘l'"""“l"""“'I""""‘l""""',
o e 7 € = 4 3 i 1 U

¥1 938eq eyusws[ddng 1oursp) £8S 98ed T9A ANSTWAY)) dTURSIO) JO [BWINO[  AJSI00S [BOTWISY) UBOLIDULY 96610

&

Aris-

h



Compound . .

NN BN MmN IN

5;; ;E ;5 253 ST AT O NG
aEeiiho~noouITonYTAA
gRITHAARG AT Od 0N
B A M A S N N R N

S

Lot# V44-CCW-283-1

2.6870
2.6799
2.6709
2.68642
2.6569
2.4879
2.4668
2.4443
2.2310
2.1362
1.9372
1.9304
1.9232

1.9464

1.9094

1.8026

1.8956

1.5277

1.4325

1.33860
1.3238
1.3092
1.3042
0.9328
0.8404
0.8023
0.5884
0.0062
0.0000

-0.0063

| %\\\%//%f%/ﬁ%

O-i-Pr
Nl
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N
27 W
b
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i
n
\#
AP
4
L
i H 3 W
! L |
‘ AAJ Vi J\
(1] wt [””"J {\\\)¢11 o o [4) o~ [=]
[=] 1] ~ [o1] o ™ [=] ~
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Current Data Parameters

NAME Werner
EXPNO 30
PROCNO S

F2 - Acquisition Parameters
Date 940624

Time 13.44
PULPROG 2930
SOLVENT cnc13

AQ 1.57286840 sec
FIDRES 0.317894 Hz
8.] 48.0 usec
RG 256
NUCLEUS 1H

D1 1.0000000 sec
Pl 11.0 usec
DE 68.6 usec
SFO01 500.4330634 MHz
SWH 10416 .67 Hz
™ 32768

NS 16

0s 2

F2 -~ Processing parameters
SI 16384

SF 500. 4300167 MHz
WOW EM

598 0

LB 0.30 Hz
68 0

PC 1.00

1D NMAR plot parameters

CX 30.00 cm
FiP 11.000 pom
F1 5501.43 Hz
Fap ~1.000 ppm
F2 ~500,43 Hz
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Compound Lot# V44-CCW-282-1, DMSO
R LI R R R R R R R R R E LR R R R R TR Current Data Parameters
ERE eI LN O NE L EREIHC8%AENRCE RIS RRENRRTARRRNENNEIRTS NAME Werner
Be NN NN NANN N NNl ssrssssmmmanadaadnddaddadddadddrrddasnd“cccca EXPNO 210
NN T e eree——— |
F2 - Acquisition Parameters
Date 940629
Time 13.29
O-i-Pr /— PULPROG 2930
SOLVENT BMSO
AQ 1.5728B840 sec
FIDRES 0.317891 Hz
o oW 48.0 usec
N AG 715
NUCLEUS iH
. D1 1.0000000 sec
N ' g . P1 11.0 usec
|'(+)-DTTA : ? DE 66.6 usec
SFO4 500.1330634 MHz
SWH 10416.67 Hz
28 N 0 32768
NS 64
0s 2
F2 - Processing parameters
h sI 16384
SF 500. 1300000 MHz
WO EM
—~ $S8 0
LB 0.30 Hz
68 0
F pc 1.00
1D NMA plot parameters
cX 30.00 ca
Y = FiP 11.000 ppm
2P r F1 5501.43 Hz
' < Far ~1.000 ppm
F2 ~500.13 Hz
24
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g 3 15 g 8 8 g 1B g I8 g (” Congr
@ B < ai © al |zl o s @ S
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Compound Lot# V44-CCW-287-1, CDCI13
mm-—cmommmvom«ommmvx«r\ﬂu::vmomwmmmomovmmmmr\mmmommmmommmv:\m-—«vmom
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Current Data Parameters

NAME Werner
EXPNO 40
PROCNO 1

F2 -~ Acquisition Parameters
Date 940624
Time 13.24
PULPROG 2g30
SOLVENT cnCc13

AQ 1.5728840 sec
FIDRES 0.347891 Hz
DW 48.0 usec
RG 256
NUCLEUS iH

D4 4.0000000 sec
Pi 11.0 usec
DE 68.6 usec
SFO1 500.4330634 MHz
SWH 10416.67 Hz
0 32768

NS 16

ps 2

F2 - Processing parameters
SI 16384

SF 500.1300148 MHzZ
WDON EM

558 0

L8 0.30 Hz
GB 0

PC 1.00

1D NMR plot parameters

CX 30.00 cm
FiP 11.000 ppm
F1 5504.43 Hz
F2p ~1.000 ppm
F2 ~500.43 Hz
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Compound Lot# v44-CCW-286-1, CDCI13
QA M W@OMM~«touD o O ~ S vmmomml\mm«mmmommmmmmmmmommvovmmmmmmmmo
moommmmmvm«l\mm-ﬂvmmmmmvm-—-«mmmmr\mmmmomv«ﬂmmmomr\l\vmwﬂﬂ'ml\mvml\oo
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O-i-Pr
—_—
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S
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I M W
— e | d -
L A A AN | R
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Current Data Parameters

NAME
EXPNO
PROCNO

Werner
70
1

F2 - Acquisition Parameters

sec
Hz
usec

usec
usec
MHZ
Hz

MHz

Hz

pom
Hz
npm

Date 940627
Time 7.59
PULPROG 2930
SOLVENT M3k
AQ 1.5728840
FIDRES 0.317891
DW 48.0
RG 180
NUCLEUS 1H
01 1.0000000
251 11.0
DE 68.6
SFO4 500.41330634
SWH 10416.67
0 32768
NS 16
ns 2
F2 - Processing parameters
ST 16384
SF 500.1300242
WOH EM
558 0
LB 0.30
c1:] 0
PC 1.00
{0 NMR plot parameters
CX 30.00
FiP 11.000
Fi 5501 .43
Fer ~1.000
F2 -500.13

Hz
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i) . 7L
Compound _ Lot# 216MH0, DMSO Vb - b - 2871
MO UNONN Y DO OMNDVBTODAONND ANNOTMOQ Y MM ON
EeASGUTYRNZ PR eE 88T SMmumNouorOWITOITN@g NN Current Data Parameters
SCYDRANNONUDWYM BN N RS e e NS N T OMTOOMWS O YO QWA
AooM—-Q @Kk OCW S PN OB VYTANORIDNDTOONRDODMAN @@ RQ NAME Werner
Ve ONNDWMID W0 SR B8 nNnaeaoconwdma ¥ MAl «@©
[ N T T R - 1o R TR ) O MmN A NN A e e e OO EXPNO 50

A

F2 -~ Acquisition Parameters

N

RN

Date 940627
JEE Time 7.37
PULPROG 2930
SOLVENT DMSO
AQ 1.5728840 sec
.. FIDRES 0.317891 Hz
DW 48.0 usec
OH RG 256
NUCLEUS iH
T D1 1.0000000 sec
P1 11.0 usec
DE 8.6 usec
SF01 500.4330634 MHz
o ShH 10416.67 Hz
0 32768
NS 16
0s 2
F2 - Processing parameters
SI 16384
SF 500.1299894 MHz
WOW EM
LET) 0 .
L8 0.30 Hz
GB 0
PC 1.00
iD NMR plot parameters
Cx 30.00 cm
Fip 11.000 ppm
Fi 5504 .43 Hz
Fap -1.000 ppm
Fa2 ) -500.43 Hz
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Caompound , Lot # , CDC13
[ oogIRBAE MnAGRANTE2BRASIRANSE Current Data Parameters
a SRIRTEESE DrU SRR R PR BBERERRREE NAME Werner
@ NN NN NN N e MmO A e e e v EXPNO 80
l \ %/t ‘w\x,\, PROCNO 1
F2 - Acquisition Parameters
Date 940627
Time 8.07
PULPROG 2930
SOLVENT coci3
AQ 1.5728840 sec
FIDRES 0.317891 Hz
D 48.0 usec
OH RG 128
MNUCLEUS iH
04 1.0000000 sec
OH Pi 11.0 usec
pE 68.6 usec
SFO1 500.4330634 MHz
SWH 10416 .67 Hz
31 0 32768
NS 16
ns 2
7 F2 - Processing parameters
b - 8l 16384
e | SF 500. 13000687 MHz
WOW £M
ssB 0
LB 0.30 Hz
G8 0
PC 1.00
10 NMR plot parameters
s CX 30.00 cm
- Fip 11.000 ppm
L Fi 5501.43 Hz
— Fap ~1.000 ppm
f W Fe -500.13 Hz
eet™
¥ HD/‘/M
] L JbL . ] OH
N ~
8
b4
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Compound ., Lot# v44-1FT7-100, CDC13
oo RN YoBARAEERESSRE SoINeLN IR YRR IR e eI NI R IRNBEaETE8E88 Current Data Parameters
ESERPoLRRABCRARNRSRIEE BB NANe e TR e LRI TEE8BIRBRIRATNESE55888 NAME Werner
r\'r\',\.l\.r\.l\.l\'f\.r\.l\‘l\.l\‘r\-l\'r\‘l\-l\.l\'r\.(éu}. vvvvvvvvvvv:mmmm'«««wﬁ-—««v%v;-—;«'v;-;v;v;v:-;«'o'oo'oo?. EXPNO a0
%‘%ﬂ%/// WW&&V/V/’W PROCNO 1
\
F2 - Acquisition Parameters
Date 940627
Time 8.16
PULPROG 7930
SOLVENT cnc13
OH W AQ 1.5728840 sec
FIDRES 0.347891 Hz
OBs DW 48.0 usec
ARG 360
NUCLEUS 1H
[331 1.0000000 sec
o H Pl 11.0 usec
R l DE 68.6 usec
SFO1 500.4330634 MHz
SHH 10416.67 Hz
0 32768
NS 18
0s 2
" F2 - Processing parameters
SI 16384
4% SF §00.1300128 MHz
s NDW EM
i 558 0
LB 0.30 Hz
GB 0
[ 1.00
AV
- 10 NMA plot parameters
cX 30.00 cm
F1P 11.000 ppm
Fi1 5501.43 Hz
Fap -1.000 ppm
{T:— fjg ‘ -500.143 Hz
" | b Ll ﬁo/(s‘)
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\ : Q
@ 2 b 9 5 2 gl
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Compound ~ Lot# v44-1FT-93-1, CDBC13
28'39’5%%&2'&8&%8%8“3;‘1%3%S%S:E%%%%S%%%%’88888&38$8$182'5.“23;';2%88 Current Data Parameters
RN eEERRE B8 RERaR 000 AR ERCECH0CRERNIENRBLELENBARNRERNESE e eener
= ~eeee e NN P 1
F2 - Acquisition Parameters
Date 940627
Time 7.50
PULPROG 2930
SOLVENT coci3
AQ 1.5728840 sec
FIDRES 0.317891 Hz
OH DH 48.0 usec
RG i28
NUCLEUS tH
D4 1.0000000 sec
o p1 11.0 usec
DE 68.6 usec
SFO! 500. 4330634 MHz
SWH 10416.67 Hz
N QH - T0 32768
2 NS 16
DS 2
F2 ~ Processing parameters
SI 16384
SF 500. 1300155 MHz
WOW EM
LY255582 (1) SsB 0
LB 0.30 Hz
G8 0
PC 1.00
1D NMR plot parameters
CX 30.00 cm
F1P 11.000 ppm
F1 5504.43 Hz
F2pP ~1.000 ppm
F2 ~500.43 Hz
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Compound ., Lot# AV3-CIW-191A, CDC13

OH
N° O
ULOMe )
33
n

7.2576
7.1644
7.1483
7.1327
6.9727
6.8307
6.8145
6.7962
6.7695
6.7434
6.7391
6.7353
6.6576
6.6336
6.6290
6.6174
6.6128
5.8362
5.8338
5.8157
5.8129
3.7754
3.7626
3.7582
3.7546
3.7492
3.6643
2.7486
2.7236
2.7090
2.6767
2.6626
2.5823
2.5764
2.5648
2.5629
2.5591
2.5344
2.5198
2.5054
2.4087
2.4034
2.2908
1.8739
1.8676
1.8644
1.8542
1.5857
1.4310
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Current Data Parameters

NAME Werner
EXPND 260
PROCNO 1

F2 - Acquisition Parameters

Date 940706
Time 13.44
PULPROG 2930
SOLVENT CDC13

AQ 1.5728840 sec
FIDRES 0.317891 Hz
OW 48.0 usec
RG 360
NUCLEUS 1H

01 1.0000000 sec
P1 11.0 usec
0g 68.6 usec
SFO1 500, 1330634 MHZ
SWH 10416 .67 Hz
™ 32768

NS 64

ps 2

F2 - Processing paramaters
SI 16384

SF 500.1300144 MHz
WOW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

1D NMR plot parameters

CX 30.00 cm
FiP 14.000 ppm
Fi 5504.43 Hz
Fap ~1.000 ppm
F2 -500.43 Hz
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Compound , Lot# V44-1FT-271-1, DMSO
- © 0 - CMAUC TN VO AU WOTNMAINTNWNAONDOTWON -
s RN LR S R LT P R R S S PR L RS R R P RS cnpent Data Perateters
-
3 Rﬂﬁ%&%ﬁ&mm:‘ﬂf‘ﬁr‘??m@mmm :\xumlnlnlnmmvqum-—'a.mcnmm_m\r.l.r:mr-mmocmmmmm NAME Werner
n NENMNNKNNNRNNNNSNNS©W©© W00 000 mmmmmmmmmmmmmmmmwmmmmmv--—1~ “HOoOOoCOoOGo EXPNO 310

F2 - Acquisition Parameters
Date 840707

Time 8.20
PULPROG 2930
SOLVENT DMSC

AQ 1.5728840 sec
FIDAES 0.317861 Hz
oW 48.0 usec
RG 715
NUCLEUS 1H

D4 1.0000000 sec
P1 11.0 usec
DE 68.6 usec
SFO1 500.1330634 MHz
SWH 10416.67 Hz
70 32768

NS 16

ns 2

F2 - Processing parameters
51 16384
SF £09 1299823 MHz
WOW EM
558 0
LB 0.30 Hz
GB 0
P 1.00
10 NMR plot parameters
Cx 30.00 cm
— FiP 14.000 ppm
fﬂ . F1 5501.43 Hz
Fap -1.000 ppm
/( F2 ~500.43 Hz
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Compound #
W NWNWUWMM~NOODNMSONM T D
AN DO —@ONN SO MAND
SN NNT DO TONY M
b A VAN VIR o VI o VIR IR I I o S o I« o s o B o B o )
I T A T e T o S S R T B oo R Te]

28.367

Lot# v44-CCw-4-1, CDCi3

6.7352

momo ODRNNNMAUMOOVOUOANNOVINT A TONTEND NN TNO NSO Current Data Parameters
RN FOOUANN VT ITAMUMNMTDOMNOTAUNAINIT LT AUINOMAT O WS O ete
Moo w0 CORDMNMOAUIR AU T AUNOONDRDSCONTAANLDANNSTOINON S ODO

[ 7. FOVPNONTOTOANRODOOINITITOMOMOOINNNIAUNNDN N OSQ NAME Werner
W W 0 W vmmmmmmmmmmwcummmmwmmmmm«v««ﬂ-«-—'oooooo? EXPNO 240

F2 - Acquisition Parameters

Date 3940706
— Time 13.19

PULPROG 2930
SOLVENT CcoCl13
AQ 1.5728840 sec
FIDRES 0.317891 Hz
DW 48.0 usec
RG 360
NUCLEUS 1H
D1 1.0000000 sec
P1 11.0 usec
DE 68.6 usec
SFO4 500.1330634 MHz
SWH 10446.67 Hz

- T0 32768
NS 64
ns 2
F2 - Processing parameters
SI 16384
SF 500.1300186 MHz
WON EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

1D NMR plot parameters

Cx 30.00 cm
FiP 11.000 ppm
Fi 5501.43 Hz
Fap ~1.000 ppm

F2 ~500.43 Hz

|
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OH
N O
OMe
Ph
34 free base
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8.5789
8.0849
8.0296
7.8257
7.5041

7.3365
7.2637

Compound # . Lot# V44-CCW-2-1, CDCI3

HE O T O ITONSNMON OWO <1 W Mo oaA™W W
T ONWATOUTANMANMMNUN OOO®D@NI @A T N
SOOI OO T TONMS MDY ANDYHN - 000N
mmﬂﬁ««w«mgﬁl\‘r\_qngmmm h.ujm_ujoxmmmcnm
NNNNNANNNOOOBOOOOOIOBID MM@OONNNN QA

2. 8375
2.6424
2.6247
2.6186
2.6004
2.4855
2.4677
2.4572
2.4439
2.3159
2.2310
2.2227
1.9327
1.9266
1.9206
1.5338
1.5085
1.2583
1.2390
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3R,4R,aR-isomer of 34
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Current Data Parameters

NAME Werner
EXPNO 250
PROCNO 1

F2 - Acquisition Parameters

Date 940706

Time 13.30
PULPROG 2930
SOLVENT CDC13

AQ 1.5728840 sec
FIDRES 0.317891 Hz
bW 48.0 usec
RG 180
NUCLEUS 1H

D1 1.0000000 sec
P1 11.0 usec
DE 68.6 usec
SFO1 500. 1330634 MHz
SWH 10446 .67 Hz
0 32768

NS 64

0s 2

F2 - Processing parameters

SI 16384
SF 500.4300231 MHz
NDW EM
S58 0
LB 0.30 Hz
GB 0
PC 1.00

1D NMA plot parameters

cx 30.00 cm
Fip 11.000 ppm
Fi 5501 .43 Hz
Fap ~1.000 ppm
F2 -500.43 Hz
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Comgound . Lot# AV3-4YL-97B, DMSO
I TOUNHTNONYW AN O TANONNN TS TNTNTOONOINWG®MM @
g SEIZEECBIECTECAEEARY  F PETIG0BESIYECTEIBIRZROEEE2288%8  Current data Parancters
m -
b RQ&%QEEQE%SS%BB“m’%QO 0 NOODAF DOVONUWNIIITIITIAOMAODIPMAUCODOOIO NS NAME werner
o NN NN NN NN~~~ 00 W 6o < mmmmmmmrummmmmmmmmmmm«.«.—.«-—-«ooooo? EXPNO 32¢

F2 - Acquisition Parameters
Date 9407C7
Time 8.30
PULPRCG Zg30
OH SOLVENT DMSC
AQ 1.5728B40 sec
FIDRES 0.317891 Hz
" DW 48 ( usec
- fG 36¢C
NUCLEUS 1H
D1 1.00000C0 sec
P1 11.0 usec
H’N+ 0 DE 68.6 usec
- SFO1 £00.1330634 MHz
O SWH 10416.67 Hz
. 70 32768
Ph NS 16
ns 2
s F2 ~ Processing parameters
SI 16384
SF 500.1300115 MHz
WDW EM
5SB 0
LB 0.30 Hz
3B 0
PC 1.00
10 NMR plot parameters
o J— CcX 30.00 cm
Fip 11.0C0 ppm
Fi 5501.43 Hz
Fap -1.000 ppm
F2 -500.13 Hz
F— B [~
AN . IO «A\A_J \_JLL._AJ A e

2.444
20.499
10.357
43.134
3.120

10.303
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Compound . Lot # AV3-BYN-28A, DMSO
o DA N AUOMN AT S OMADM DN T T U WO NSO NSN NN NINDO YO~ OQUOUNNOMSOO@O
o g ~NOM~MNOOOOOOS NSO~ ODDO MO N OOV AU NUMNOMOATONOOD=-OMNOOOY I MWNINDW Y X
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3R,4R,cR-isomer of 35
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Current Data Parameters

NAME Werner
EXPNO 340
PROCNO 1

F2 - Acquisition Parameters

sec
Hz
usec

usec
usec
MHz
Hz

MHz

Hz

Date 940707
Time 8 49
PULLPRIG 2930
SOLVENT OMS0
AQ 1.5728840
FIDRES 0.317891
DW 48.0
ARG 512
NUCLEUS 1H
D1 1 0000000
P1 11.0
DE 68.6
SFO1 500.1330634
SWH 10446.67
D0 32768
NS 16
DS 2
F2 - Processirg parameters
ST 16384
SF 570.1299881
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00

1D NMR plot parameters

CX 37 09

FiP 11.000

F1 5501 .43

Fap -1.000

Fz2 -500.43
OF

ppm
Hz
ppm
Hz
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Compound

8.0358
7.9466
7.8935
7.8756
7.76398
7.7529
7.7285
7.7433
7.5638

V44-1FT-173-1, CDC13

36

PO T SN MO VNOY YOOI SO0 YT OO0 ITWOMNN OO oo
DT MU FTONOCONNYENOWN YR UD W WD WO NN oSO O W
O MIT UOCORNOSNDO NN~ O~ TN TONOMONSDQO D
CcCoOoOocOOMOoOr T 9TI MMV C@O@OWoOor MM VOO0 oOOoOWos 0SSO
T M OO eTM MMM UM v vt v v v O 000000000 C‘J

TSN SN =

O
SO{ HSN\V/H\O/“\F/
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23.059
9.843

L L T T e O I O L R R T I B L B
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Pt
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4,127
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26.769
2.420

18.482
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Current Data Parameters

NAME Werner
EXPNO 440
PROCNO 1

F2 - Acquisitjion Parameters
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Date 941223 w2
Time 10.33 2
PULPROG 2930 o
SOLVENT cnei3 =l
AQ 1.5728840 sec .
FIDRES 0.317891 Hz )
oW 48.0 usec ;
AG 715 5
=3
NUCLEUS iH o
D1 1.0000000 sec =
pe 11.0 usec E?
DE 68.6 usec %g
SF01 5001330634 MHz =
SHH / 10416.67 Hz o
™ 32768 @)
NS 16 g
0s ' 2 =
=3
@
F2 - Processing parameters i
s1 16384 -
sF 500.1300153 MHz =
WON EM —
ss8 0 g
LB 0.30 Hz ge
68 0 o
pC 1.00 A
~1
10 NMR plot parameters =
CX 30.00 cm @
Fip 11.000 ppm Z
Fi 5501.43 Hz =
Fap -1.000 ppm %
F2 ~500.13 Hz =
PPMCH 0.40000 ppm/cm 2.
HZCM 200.05200 Hz/cm (ED
(¢
=
o
=3
g
o
0
[¢]
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Compound Lot# E28-144NK2, CDC13
@ NEAL oI T DD RN RRDRRRR R R - Rl el BN R i RO I B g Rl R R ) Current Data Parameters
I CBCHE258hzRE3sBrEBED SESRE335ENNCC58400ARRRREERA88R8558YR88 e Werner
& NN N N N N N~ N N 0 100 6 © W0 B R T I I T T R R EXPNO 270
F2 - Acquisition Parameters
Date 940706
— Time 13.52
PULPROG 2g30
SOLVENT (W [K]
AQ 1.5728840 sec
()f{ FIDRES 0.317891 Hz
Dw 48.0 usec
AG 5412
NUCLEUS iH
o b1 1.0000000 sec
P4 11.0 usec
DE 68.6 usec
SFO1 500.1330634 MHz
N~ O ' 7 SHH 10416 .67 Hz

O-iB N i D 32768
~FBu NS 64
Ph 0

F2 - Processing parameters

s1 16364

S 500.1300150 MHz
37 WD EM

558 0

LB 0.30 Hz

6B 0

PC 1.00

10 NMR plot parameters
CX 30.00 cm
FiP 11.000 ppm

I Fi 560143 Hz
Fep -1.000 ppm
// F2 50013 Hz
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Compound C Lot# v44-CCW-14-1, CDC13
'\‘“°%8358‘38388%39\};‘8‘”%‘-‘«‘838%28ES:'&B%ﬂﬂgc'uﬁ?%“@%%ﬂ%‘gg%‘38%"8‘42%38‘88888 Current Data Parameters
ﬁgﬁ98&838223?@32829%‘858%’28888%’585%R_8?3_3333%_83{35853883388882?833 NAME Werner
d.\.l;l\'l\'l\.l\.l\.r\.r\'l\.l\.l\'l\'l\.dtn‘(a.ln-lD‘LdlD’u‘;V:ﬂ'irf;ﬂ'iffif";ﬁﬂ';mt";mmNNNNNNNNNNNN'ﬂﬂ«ﬁWMQOOOOO?? EXPNO 280
\QQ\NVW/ '\&'NW’/%%%%% PROCND 1

F2 - Acquisition Parameters
Date 940706
Time 14.05
/ PULPROG 2930
SOLVENT cocl13
OH AQ 1.5728640 sec
FIDRES 0.317894 Hz
DKW 48.0 usec
A6 715
™ NUCLEUS 1H
1} 1.0000000 sec
P4 11.0 usec
DE 68.6 usec
N 0 SF01 500.1330634 MHz
k/lL O-FBu SWH 10416 67 Hz
7 ”ﬁr . ™ 32768
; o) NS 16
ph” DS 2
— F2 - Processing parameters
3R,4R,aR-isomer of 37 51 16384
- SF 500, 1300150 MHz
WDN EM
5SB 0
LB 0.30 Hz
A 6B 0
i PC 1.00
4D NMA plot parameters
cx 30.00 cm
[ Fip 11.000 ppm
Fi 5504.43 Hz
Fa2p -1.000 ppm
F2 -500.43 Hz
-
e i S » |

~ ~ [1s] o © (=] oy o < o
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Compound Lot# 284MH2, DMSO
soenRoReRANsYSRYRYASeN ST A PR R L R R L R R R R R R R Current Data Parameters
E@E%@%%%&axmﬁazﬁzmazaagm 89.‘:“:3.‘1?3?333%%Eﬁf‘gG%;‘S@ﬁ%‘-’é%’%%‘%%%ﬁ'&ﬁ&?“&l‘:ﬂ’ﬁ‘{ﬁ%ﬂ’lg NAME Werner
qimmm:\l\hhrxl\l\hl\rst\v\h'cdm'm'tdcdudd T mMmEmamaRnaAdadAd AN AUNUAUUAAH TR O0O00 000 EXPNO 290
\ M%M \'&‘%&%ﬂ%ﬂ%///‘////%/' PROCNO 1
F2 ~ Acquisition Parameters
Date 940707
Time 7.57
PULPROG 2930
SOLVENT DMSO
OH AQ 1.5728840 sec
FIDRES 0.317894 Hz
Ow 48.0 usec
RG 715
NUCLEUS 1H
13 1.0000000 sec
P4 11.0 usec
N O 2 H2O DE 68.6 usec
H |+ . . SFO1 5004330634 Mz
N (0] SHH 10416.67 Hz
H/\H/ . 10 32768
0O NS 64
Ph Ds 2
F2 - Processing parameters
46736-d SI 16384
LY2 ihydrate (2) SF 500. 41299765 MHz
WOW EM
S58 0
LB 0.30 Hz
68 0
PC 1,00
10 NMR plot parameters
cX 30.00 cm
FipP 11.000 ppwm
Fi 5504, 43 Hz
Ve Fap -1.000 ppm
f Fa -500.13 Hz
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Compound Lot# V44-CCW-17-1, OMSO
1 s (N @ M a) [o1 3~ o AN TOWLWMONUNRMMAUMOMOWUWO-TAUNOADAAUDAWDNNUDNDDUOUNSNDC
R R R R R LR R R S S F S LR R R P P RS R E R P S
Ll -t Aal -4 Ll
%er\\lﬁvmmmmmmc\lt\l««ﬁﬂ:\ngmmmmmmml\r\r\r\wmmmmml\l\‘mmmmrmvmmmmmmmmmr\:oc\hrmm«o
mmmml\r\r\l\l\l\rxl\r\r\l\l\hmtamwwmmm\nmmmmmmmmmmmmwmmmmmmmm(\lmm-—<~a-—'~—1---~vnoooooo
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L S (e

—10.0732
T——— 9,09932

.
W\
!
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N~ O

K/U\u/\n,OH )

e 0

Ph
3R,4R,cR-isomer of 2

H )
[+)] o - [=] [3Y - M~ o]
g 3 g R g g I8 g
o - ﬂ @ o o © « @
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Current Data Parameters

NAME Werner
EXPNO 300
PROCNO 4

F2 - Acquisition Parameters
Date 940707

Time 8.09
PULPROG 2930
SOLVENT DMS0

AR 1.5728840 sec
FIDAES 0.317891 Hz
Do 48,0 usec
RG 512
NUCLEUS 1H

D1 1.0000000 sec
Pt 11.0 usec
DE 68.6 usec
SFO4 500.1330634 MHz
SWH 10416.67 Hz
10 32768

NS 64

Ds 2

F2 - Processing parameters

SI 16384

SF 500.4299774 MHz

WO EM

$58 0

LB 0.30 Hz

GB 0

PC 1.00

1D NMR plot parameters

(4 30.00 cm

Fip 11.000 ppm

F1 5504.43 Hz

Fap ~4.000 ppm

F2 -500.43 Hz
4
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Compound
[+ < o
EeagBozxag
mmmmmmc\{m-:
NSNS~

7.4882
7.1728
6.B663
6.8507
6.8358

i

Lot# V44-US1-138-1, CDC13
DAUAODD INUMS o @A 0O M
VTOWANY DWTAUDSA D QD
MUOORNM IMANSD T O
eemrMNe nihinn Y Yoo s
WOVWWE TTTTITYITmMmm

2.9334
2.7643
2.7451
2.7383
2.5140
2. 4995
2.4852
2.4706

e e

[1e]
~
o
i
3t)

=

2.4001
2.2557
2.2333
2.2048
2.4790
2.1562
1.8678
1.3335
1.3234
1.3216
1.312¢
1.1529
1.4383
1.1240
0.7486
0.7343
0.6066
0.0061
0.0000
—0.0064
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=0.004
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Et
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Current Data Parameters

NAME Werner
EXPNO 140
PROCNO 1

F2 - Acquisition Parameters
Date 940627
Time 12.47
PULPROG 2030
SOLVENT CcbDC13

AQ 1.5728840 sec
FIDRES 0.317891 Hz
D 48.0 usec
RG 128
NUCLEUS iH

b1 1.0000000 sec
P1 11.0 usec
DE 68.6 usec
SF01 500.4330634 MHz
ShH 10416.67 Hz
TD 32768

NS 16

Ds 2

F2 - Processing parameters
SI 16384

SF 500.1300166 MHz
WDHW EM

SSB 0

LB 0.30 Hz
6B 0

PC 1.00

iD NMA plot parameters

cX 30.00 cm
Fip 11.000 ppm
Fi 5501.43 Hz
Fap ~1.000 ppm
F2 ~500.43 Hz
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v44-USi-76-4, CDC13

TN I R R R S R R R RS R R T Current Data Paraneters
E%Eﬁ“%8%%‘&’.%S‘d:‘3291‘—’-38&?%u"w“%“m"ﬁBB%F’:8&2%%888%8288%%%%%8%%%@%%%%8%:88: NAME Werner
r\r\'r\'l\'l\'l\'l\'l\'l\'r\'n'r\'l\'r#dtddcdvwvvvwrvvﬂ-v:v'mmmmmmmmm'mmmcumm««-—iv;é-i-;«;-—io'o'd66<|5 EXPNO 360
e N e T 1
F2 - Acquisition Parameters
Date 940922
Time 10.18
PULPAOG 2930
SOLVENT [MV K]
1# AQ 1.5728840 sec
FIDRES 0.347891% Hz
oW 48.0 usec
RG 360
O-i-Pr NUCLEUS iH
h 1} 1.0000000 sec
P1 11.0 usec
DE 68.6 usec
PhOgCO SFO4 500.1330634 MHz
SWH 10416.67 Hz
™ 32768
4 - NS 16
N 5 ns 2
|
CO,Ph F2 - Processing parameters
SI 16384
19 SF 500, 1300183 MHz
L] EM
S58 0
L8 0.30 Hz
GB 0
PC 1.00
o 10 NMMA plot paramaters
32 4 30.00 cm
Fip 11.000 ppm
b* F1 5504.43 Hz
Fap -1.000 ppm
F2 -500.43 Wz
PW A PPMCM 0.40000 ppm/cm
HZCM 200.05200 Hz/cm
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7831
6.7780
6.7673
6.7618
6.7485
6.7450
6.6219
6.5867

w

7.2665
7.2581
7.2313
7.2156
7.2080
7.14995
7.0552

W
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Nmmhmmﬂmmoommr\ﬂmmmo
Nl\«ommlxmom«mmmor\hwm
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LN

St Yy 0cer - 285

2.5429
2.3767
2.3690

0.6055
0.0385
0.0000
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Current Data Parameters

NAME Werner
EXPNO 350
PROCND 1

Fe - Acquisition Parameters
Date 940801

Time 13.18
PULPROG 2g30
SOLVENT €DC13

AQ 1.5728640 sec
FIDARES 0.3178931 Hz
DH 48.0 usec
RG 715
MICLEUS 1H

D1 1.0000000 sec
P4 41.0 usec
DE 68.6 usec
SFO1 500.1330634 Mz
SWH 10416 .67 Hz
m 32768

NS 16

ns 2

F2 - Processing parameters
St 16384

SF 500. 1300134 MHz
NOW EM

858 0

LB 0.30 Hz
68 0

[ 1.00

10 NMR plot parameters

X 30.00 cm
FipP 11.000 ppm
Fi 5501.43 Hz
Fap -1.000 ppm
F2 -500.13 Hz
PPMCN 0.40000 ppm/cn
HZICM 200.05200 Hz/cm
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-3¢
Compound , Lot# V44;219—1. CDC13
N888%%83832838%’&"@8‘283%8858%%8?&&3582’;&58%@338%8382‘.2:8:.‘28&’8%2288 Current Data Parameters
§smmxaazaasgmzpﬁfﬁm@Qassss;wg;ag;sag;mmaegaa;aagmm;gg NAME Werner
mmr\r\r\I\r\r\r\l\mwmuatoc.ov.omw(dv'v'ﬁ:v'm'm'mmmmmmmmmmmmmmmmmc\immmm«««w«woooooo? EXPNO 110
F2 - Acquisition Parameters
Date 940627
Time 8.3t
PULPROG 7930
SOLVENT CoCi3
AQ 1.5728840 sec
H FIDRES 0.317891 Hz
O-i-Pr OW 48.0 usec
RG 45
NUCLEUS 1H
D1 1.0000000 sec
iBUOch (’\f P4 11.0 usec
DE 68.6 usec
SFO1 500.1330634 MHz
N , SWH 10416.67 Hz
| N ot 0 32768
NS 16
s 2
22¢
F2 ~ Processing parameters
~
. 2 SI 16384
£ SF 500, 41300051 MHz
NDW EM
558 0
LB 0.30 Hz
[¢1:] 0
PC 1.00
|~ 1D NMA plot parameters
cX 30.00 cm
Fip 11.000 ppm
Fi 5501.43 Hz
. Fap ~1.000 ppm
’ F2 ~500.43 Hz
—
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8.91895
8.4924
8.4572
B.4471
7.5428
7 3829
7.3787
7.3714
7 3661

SR e

7.3542

Compound

.3484
25858
.1970
.4812
7.1652
6.7661
6.7613
6.7524
6.7454
6.7381
6.7258

~e S

’

~@O U@ @ MmN
WSS MO M
N DU OF OO
rx:an-«ovwvvv
wwmmmmvvvvv

_——

2.9813
2.9526
2.7549
2.6556
2.6479
2.6327
2.6309
2.6250
2.3685
2.3606
2.3398
2.3320
2.3140
2.2546
2.2288
2.2060
2.1806
2.1598
2.1579
1.9208
1.3303
1.2999
1.2879

Lot#V44-8£2-223-3, CDC13

1.2833
1.2713
0.7210

0.7072
0.6386
0.0083
0.0000
~0.0069
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Current Data Parameters

NAME Werner
EXPNO 180
PROCNO 1

F2 ~ Acquisition Parameters

sec
Hz
usec

sec
usec
usec
MHzZ
Hz

MHz

Hz

cn

L
Hz

Date 940627
Time 13.40
PULPROG 2930
SOLVENT coc13
AQ 1.5726840
FIDRES 0.317894
il | 48.0
RG 256
NUCLEUS iH
04 1.0000000
£1 11.0
DE 68.6
SFO1 500.1330634
SWH 10416.67
TD 32768
NS 16
DS 2
F2 - Processing parameters
SI 16384
SF 500.1300452
WOW EM
598 0
LB 0.30
6B 0
2% 1.00
10 NMA plot parameters
(W4 30.00
FiP 11.000
F1 5501.43
Fap -1.000

F2 -500.13

ppm
Hz

57#%
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230-])
Lot# V44-8EZ-228=2, CDCL3

b
LE-tLe- b

Compound ,
mmmm‘“"°°“"'*°‘“"“"”"2‘"""’23%‘#:%%%’;BESEEQR¥$8888%828$3859%‘332SSE&?%S‘B Current Data Parameters
555&§§£§§§%§§§£§%5§§88838ﬁ589%?8833?R@%SB%%%%&N&&ﬁ%ES%%S?E8888 NAME Werner
S o R ey e

F2 ~ Acquisition Parameters
Date 940627
Time 13.12
(’ PULPROG 2930
SOLVENT CbCi3
O-i-Pr AQ 1.5728840 sec
. FIDRES 0.317891 Hz
bW 48.0 usec
. AG 256
i-PrO,CO NUCLEUS 1H
13} 1.0000000 sec
P4 11.0 usec
0E 68.6 usec
N . b SFO4 500.1330634 MHz
| SwH 10416.67 Hz
1D 32768
22e NS 64
- 0s 2
1.
F2 -~ Processing parameters
SI 16384
oh SF 500. 1300128 MHz
Lisl.] EM
558 0
LB 0.30 Hz
e8 0
PC 1.00
4D NMR plot parameters
(‘ L cx 30.00 cm
FiP 11.000 ppm
Fi 5501.43 Hz
Fa2p -1.000 ppm
a¥ . A Fa -500.43 Hz
y
: 1w " — Y
1 .ﬂ -
. L. \T,A)\va,o
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| 7 B & g |2 & g
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Compound

t-BuO,CO

Lot# V44-BEZ-224-1,

O-i-Pr

CDC13

2.686

53.888

0.658

Current Data Parameters

NAME Werner
EXPNO 100
PROCNO 1

F2 - Acquisition Parameters
Date 940627

Time B.23
PULPROG 2930
SOLVENT CDC13

AQ 1.5728840 sec
FIDARES 0.3176891 Hz
D 48.0 usec
ARG 180
NUCLEUS 1H

b1 1.0000000 sec
P 11.0 usec
DE 68.6 usec
SFO1 500.4330634 MHz
SWH 10446.67 Hz
10 32768

NS 16

Ds 2

F2 - Procassing parameters
SI 16384

SF 500.1300112 MHz
WOW EM

SS8 0

LB 0.30 Hz
68 1]

PC 1.00

10 NMR plot parameters

CX 30.00 cm
FiP 11.000 ppm
Fi 5501.43 Hz
Fap ~-1.000 ppm

F2 -500.13 Hz
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