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Summary: Reduction of 3-(dialkylamino)-1-aryl-1-propanones with a 2:1 complex of [(2R,35-(+)-4-
-dimethylamino-1,2-diphenyl-3-methyl-2-butanol] (8) and lithium aluminum hydride (LAH) provided
the corresponding 1,3-aminoalcohols in high ee's (80-88%). This process was developed and
applied to the synthesis of LY248686 (1), a potent inhibitor of serotonin (SHT) and norepinephrine
(NE) uptake. Absolute configurations have been established by single crystal x-ray analysis.

Recently, reports from Robertson and Wong have shown that a series of 3-(1-naphthoxy)-3-
arylpropanamines are potent inhibitors of the serotonin and norepinephrine uptake carriers!. Such
compounds could augment the utility of existing investigational drugs and might find application for
the treatment of depression, obesity, and alcoholism2. Among various analogs, thiophene 1
(LY248686) exhibited promising activity. Selection of this candidate for preclinical development
necessitated the preparation of kilogram amounts of optically pure 1. We delineate herein an
efficient, enantioselective synthesis of 1 in about 60% overall yield from 2-acetylthiophene (2) via a
four-stage sequence of: Mannich reaction (2 into 3); asymmetric reduction (3 into 5); alkylation with
1-fluoronaphthalene (5 into 6); and N-methyl dealkylation (6 into 1) with final isolation as the
oxalate salt 7 and/or maleate salt 7a of LY248686 (See Scheme).

Crucial to the development of this synthesis of 1 was our observation that reduction of some
requisite Mannich bases with the kinetically-formed Yamaguchi-Mosher-Pohland (YMP) complex
(LiAIH4 + 2 equiv 9) gave the corresponding aminoalcohol with unexpectedly high ee's (Table)3.
The absolute stereochemistry of 1 has not been previously established!2 and the outcome of the
reduction of the Mannich bases (e.g. 3) with YMP complexes (from 8 or 95°) not recorded. The
stereochemistry has now been determined. Reduction of the free base of 3 with "LiAI(9)2Hz" in
ether3a-c (Table) at -78 OC and treatment of the resultant carbinolamine with hydrobromic acid
afforded 5. The stereochemistry of 5 was shown to be R by single crystal x-ray analysis4 (Figure).

Subjecting pure 5 to the reaction sequence as depicted in the Scheme gave the antipode of
LY248686. Therefore the stereochemistry of LY248686 is S and the reduction stereochemistry of 3
with the YMP complex corresponds to a number of reported cases3d.

Within this present work, reductions utilizing 8 were of importance to our concerns since this
auxiliary was available in large quantities®® on a low-cost basisSc. For successful development of
this reduction several difficulties associated with the use of "complexed-LAH" were avoided.
Notable among these are: (a). Purification - When desired, highly -efficient upgrades in the ee of 4
were accomplished in a very simple mannera, Howsver, alcohol 4 of 85% ee could be utilized and
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TABLE
(@
[ OH
/u\/\ LADa /k/\
Ar NRR;  solvent Ar NRR,
Ry = equiv. LAH  Solvent %00
Ar= Ry » L (squiv) (WL, L) (Configuration)
2-Thiophenyl CHjy, CHy 1.1 other 85-88
9 (2.5) (0.21) (R)
2-Thiopheny! CHy, 11 toluene 84
CHaCyHj 9 (2.3) (0.23) (R)
Phenyl CHj, CHy 11 tolusne 80-88
9 (25 (0.20) (R) Computer-genserated plot of the
2-Thiophenyl CH,, CH, 1.1 toluene 80-88 hydrobromide salt of compound 5
8 (2.4) (0.18) (s) from reaction of LIAI(9);H; with 3.

typically provided 1 of >98% ee after subsequent crystaliizations. (b) Separations - Simple
extraction served to separate 8 from 4. (c) Recycle - Pure 8 was recovered by simply cooling the
extraction solution.? (d) Safety - Toluene was used as reaction solvent in place of diethyl ether8. (e)
Scale - Large-scale, cryogenic reductions (>1 Kg) have been run in the continuous mode®.
Preparation of the "ent-YMP" complex for this work was accomplished by the addition of dry 8
(15.6 g/180 mi toluene) to LAH-(THF)2 (25.1 mL, 1M in toluene) at -25 9C to -30 O9C in <10 min.
This insoluble complex was cooled immediately to <-70 °C and a dry solution of the amine (from
neutralization of 5.00 g of 31° with 4.90 ml of 5N NaOH in 80 ml toluene) was then added (<-65 °C,
<10 min). After 16 h at -70 ©C , the mixture' was quenched by cautious addition of saturated sodium
sulfate, filtered, washed with hot THF, and concentrated in vacuo. Pure 4 was isolatedS® by addition
of hexane (25 ml), extraction into 1:1 methanol water (6x25 ml), concentration, and filtration (80-90%
yield, ee = 85-88%). Alkylation was accomplished by reaction of 4 (350g) with 60% sodium hydride
(1.0 equiv in DMSO, 3.4 mL/g, 25 ©C, 25 min) and then with 1-fluoronaphthalene (1.2 equiv, 45-50
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OC, 48-72 h) after which excess reactants were removed by acidification (pH = 3) and hexane
extraction. Extraction of the free base (methylene chloride, pH = 12) and salt formation with oxalic
acid afforded 86-91% of pure 6. Dealkylation'a was accomplished via neutralization of 6 (242.9 g
in toluene with 2N sodium hydroxide) and sequential treatment of the dried toluene solution with 30
g of Proton Sponge®11a, 2,2 2-trichloroethylchloroformate (290 mL, 75-80 ©C for 1 h)!tb, methanol
(105 mL for quench), triethylamine (355 mL, 30 min, 25 9C), and hydrochloric acid (2.25 L).
Concentration of the toluene layer and treatment with active zinc dust (408 g) in 2.5% formic acid in
dimethylformamide (4.1 L) afforded 1 (in solution) after routine extractive work-up involving
concentrated ammonium hydroxide (pH = 11) and ethyl acetate (8 L). Isolation and purification of 7
was accomplished by treatment of 1 with oxalic acid (1 equiv) in ethyl acetate (82% overall from 6).
The maleate 7a was prepared in a like manner by reaction of 1 with maleic acid'a.
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