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Supporting I nfor mation

Asymmetric Syntheses of (-)-Denopamine and (-)-Arbutamine.

The synthesis of (-)-Denapomine:
o)

/©)‘\/Br
HO 2-Bromo-1-(4-hydroxy-phenyl)-ethanone!® Similar method for

the synthesis of 2-Bromo-1-(3,4-dimethoxy-phenyl)-ethanone was used to prepare this
compound. White solid, 75% yield, m.p. 125-126 °C. *H NMR (300 MHz, CDCls): d
7.91 (d, 2H, J = 5.9 Hz), 6.84 (d, 2H, J = 5.9 Hz), 4.54 (s, 2H); *C NMR (75 MHz,
CDCl3): d 192.3, 164.4, 132.8, 127.1, 116.5, 31.9.

Q' HHel
/©)K/N\/\©:O\
HO 0~ 2-[2-(3,4-Dimethoxy-phenyl)-ethylamino]-1-(4-

hydr oxy-phenyl)-ethanone hydrochloride (1)) This compound was prepared in a
similar manner to the general procedurefor the preparation of a-secondary amino ketones.
After the reaction was completed, the solvent was not evaporated and HCl was added
directly. White crystalline solid, 56% yield. '"H NMR (300 MHz, CDCl5): d 7.91 (d, 2H, J
= 6.9 Hz), 6.96-6.82 (m, 5H), 4.67 (s, 2H), 3.84 (s, 3H), 3.80 (s, 3H), 3.37-3.31 (M, 2H),
3.08-2.97 (m, 2H); **C NMR (75 MHz, CDCl3): d 190.7, 165.3, 150.8, 149.8, 132.0,
130.3, 126.6, 122.2, 116.7, 113.7, 113.4, 56.5, 53.4, 50.0, 32.9, one peak around 56.5 was
obscured. The two enantiomers could be separated by chiral HPLC (Chiralpak AD
column, hexanes:iso-propanol = 90:10); [a]*’p = 16.697 (c = 0.20, CHCl3).

OH

H
/©)\/ N\/\©:O\
HO 0~ 4-{2-[2-(3,4-Dimethoxy-phenyl)-ethylamina]-1-

hydr oxy-ethyl}-phenol (Denopamine).l*! This compound was prepared in a similar



manner to the general procedure for the preparation of 1,2-amino acohols. White solid,
m.p. 160-161°C. 'H NMR (300 MHz, CDCls): d 7.16-7.09 (m, 2H), 6.83-6.54 (m, 5H),
4.69-4.60 (m, 1H), 3.77 (s, 3H), 3.75 (s, 3H), 2.87-2.65 (m, 6H); *C NMR (75 MHz,
CDCl3): d 158.1, 150.4, 148.9, 134.9, 133.5, 128.3, 121.9, 116.2, 113.5, 113.1, 72.9, 57.6,
56.5, 56.4, 51.6, 36.0.

/©)\/N\/\©:O\
HO o~ N-[2-(3,4-Dimethoxy-phenyl)-ethyl]-N-[2-

hydr oxy-2-(4-hydr oxy-phenyl)-ethyl]-acetamide. This compound was prepared in a
similar manner to the general procedure for the derivatization of 1,2-amino alcohols.
White solid. Mixture of rotamers. '"H NMR (300 MHz, CDCl3): d 7.15-7.00 (m, 2H),
6,79-6.54 (m, 5H), 4.88-4.80 (m, 0.7H), 4.78-4.70 (m, 0.3H), 3.82-3.72 (m, 6H), 3.58-
3.30 (m, 4H), 2.75-2.62 (m, 2H), 1.85 (s, 0.9H), 1.82 (s, 2.1H); *C NMR (75 MHz,
CDCly): d 1735, 172.2, 156.6, 156.3, 148.9, 148.6, 147.7, 147.3, 133.0, 132.5, 131.5,
130.2, 127.0, 126.9, 120.7, 120.6, 115.5, 115.3, 111.9, 111.8, 111.4, 111.2, 73.0, 71.9,
56.4, 55.8, 55.73, 55.69, 54.7, 52.2, 48.0, 34.1, 33.0, 20.9, 19.0. APCI-HRMS Calcd. for
CooH26NOs [M+H"]: 360.1811, found 360.1817.

The synthesisof (-)-Arbutamine:
0

/©)J\/\COOH
o 4-(4-M ethoxy-phenyl)-4-oxo-butyric acid.® AICls (26 g,

0.19 mol) was added in small portions into the 1-nitropropane solution of anisole (10 g,
0.092 mol) and succinic anhydride (9.7 g, 0.097 mol) at 0 °C. The solution was stirred at
r.t. for 12 h then hydrolyzed with ice water and 1 N HCI. The white solid was filtered and
directly used for the next step. White solid, m.p. 144.5-146.5" °C, >95% yield. 'H NMR
(400 MHz, CDsOD): d 7.99 (d, 2H, J = 4.8 Hz), 7.01 (d, 2H, J = 4.8 Hz), 3.87 (s, 3H),
3.26 (t, 3H, J=6.5Hz), 2.68 (t, 2H, J = 6.2 Hz).



/@MCOOH
o 4-(4-M ethoxy-phenyl)-butyric acid.® To a 500 mL round

bottom flask was added 40 g amalgated zinc followed by 30 mL water, 70 mL conc. HCl,
80 mL toluene and 4-(4-Methoxy-phenyl)-4-oxo-butyric acid (20 g, 0.96 mol). A
condenser and a gas absorption tube was attached. The mixture was heated to reflux for
24 h with the addition of 20 mL conc. HCI every 6 h. The solution was cooled to r.t. and
the solid was filtered. The agueous layer was separated and extracted with ether (3 x 50
mL). The organic phase was combined and washed with water followed by brine. The
solution was dried over NaSO, and the solvent was evaporated to yield a light yellow
solid. Light yellow solid, m.p. 47-48 °C, 83% yield. *H NMR (300 MHz, CDsOD): d
7.10 (d, 2H, J = 8.6 Hz), 6.84 (d, 2H, J = 8.6 HZ), 3.79 (s, 3H), 2.62 (t, 2H, J = 7.7 HZ),
2.36 (t, 2H, J = 7.4 Hz), 1.98-1.89 (m, 2H).

/@/\/\/OH
~o 4-(4-M ethoxy-phenyl)-butan-1-ol.1*?  4-(4-Methoxy-

phenyl)-butyric acid (7.5 g, 0.039 mol) was dissolved in dry ether and borane-dimethyl
sulphide complex (4.22 mL, 0.044 mol) was added under N.. The mixture was gently
refluxed for 1 h. After cooled to r.t. 20 mL MeOH was added dropwise to quench the
reaction. The solvent was evaporated to yield a thick oil. Colorless oil, 94% vyield. 'H
NMR (300 MHz, CDCls): d 7.11 (d, 2H, J = 5.8 Hz), 6.84 (d, 2H, J = 5.8 Hz), 3.80 (s,
3H), 3.66 (t, 2H, J = 6.2 Hz), 2.60 (t, 2H, J = 7.4 Hz), 1.70-1.58 (m, 4H), 1.41 (br 1H).

/@/\/\/Cl
~o 1-(4-Chlor o-butyl)-4-methoxy-benzene ™" The  carbon

tetrachloride solution of triphenylphosphine (7.4 g, 28.2 mmal), 4-(4-Methoxy-phenyl)-
butan-1-ol (3.9 g, 21.7 mmol) was heated to reflux and monitored by TLC. After
completion (4-6 h) the solution was cooled to r.t. and hexanes was added to precipitate
the phosphine oxide. The solid was filtered and the organic phase was washed with water
then dried over NaSO,. The solvent was removed under vacuum to yield the crude
product. Little remaining phosphine oxide could be removed by passing a short silica gel
plug (hexanes:ethylacetate = 4:1). Clear oil, 68% yield. *"H NMR (400 MHz, CDCl3): d



7.11(d, 2H, J = 6.7 Hz), 6.85 (d, 2H, J = 6.7 HZ), 3.80 (s, 3H), 3.55 (t, 2H, J = 6.5 HZ),
2.60 (d, 2H, J = 7.0 Hz), 1.84-1.73 (m, 4H). **C NMR (100 MHz, CDCl3): d 157.8, 133.9,
129.2, 113.7, 55.2, 44.9, 34.1, 32.0, 28.8.

/@/\/\/ N
o]
o 2-[4-(4-M ethoxy-phenyl)-butyl]-isoindole-1,3-

dione.*? The DMF solution of 1-(4-Chloro-butyl)-4-methoxy-benzene (4.4 g, 22.2
mmol), potassium phathalimide (8.2 g, 44.4 mmol) and K| (cat) was heated to reflux for
12 h. The solvent was evaporated under vacuum and ethyl acetate was added to dissolve
the residue. The organic phase was washed with 0.1 N K».COsz and dried over NaSO.. the
solvent was then removed to yield the product. Light yellow solid, >95% yield, m.p. 102-
103 °C. 'H NMR (300 MHz, CDCl3): d 7.90-7.66 (m, 4H), 7.07 (d, 2H, J = 9.0 Hz),
6.80 (d, 2H, J = 9.0 Hz), 3.77 (s, 3H), 3.70 (t, 2H, J = 7.1 Hz), 2.59 (t, 2H, J = 7.1 HZ),
1.77-1.57 (m, 4H).

/@/\/\/NHZ
~o 4-(4-M ethoxy-phenyl)-butylamine.™ Hydrazine

monohydrate (7.9 mL, 0.16 mol) was added to the ethanol solution of 2-[4-(4-Methoxy-
phenyl)-butyl]-isoindole-1,3-dione (5 g, 16 mmol) at r.t. The solution was heated to
reflux for 12 h. After cooled to r.t. the solid was filtered and the solution was acidified to
pH = 1 by conc. HCI. Solid precipitate was filtered and 2N NaOH was added to the
solution until pH = 12. The mixture was extracted with CH,Cl, (3 x 40 mL) and the
combined the organic phase was washed with brine and then dried over NaSO,. The
solvent was then evaporated to yield the product as light yellow ail. Light yellow ail,
>95% yield.*H NMR (300 MHz, CDCl3): d 7.09 (d, 2H, J = 4.5 Hz), 6.82 (d, 2H, J = 4.5
Hz), 3.78 (s, 3H), 2.70 (t, 2H, J = 6.8 Hz), 2.57 (t, 2H, J = 7.7 HZ), 1.67-1.55 (m, 2H),
1.55-1.42 (m, 2H), 1.35 (br, 1H); *C NMR (75 MHz, CDCl3): d 157.7, 134.6, 129.2,
113.7,55.2,42.1, 34.8, 33.4, 28.9.



O

/Oﬁ ’
o 2-Bromo-1-(3,4-dimethoxy-phenyl)-ethanone™ To a acetic

acid solution (30 mL) of 1-(3,4-Dimethoxy-phenyl)-ethanone (5 g, 27.8 mmol) was
added Br, (1.5 mL, 29.2 mmol, 1.05 equiv.) dropwise. The reaction mixture was gently
heated to initiate when the first few drops of Br, was added. The mixture was stirred at r.t.
for 6 h and N, gas was blown into the solution to remove the HBr gas. The mixture was
poured into 50 mL ice water and the aqueous phase was extracted with CH,Cl» (3 x 40
mL). The organic phase was washed with brine and dried over N&SO,. Evaporation of
the solvent under vacuum gave the crude product which was purified by flash column
chromatography. White solid, m.p. 80-81™ °C, 74% yield. *"H NMR (300 MHz, CDCl5):
d 7.63-7.58 (m, 1H), 7.54-7.49 (m, 1H), 6.92-6.85 (m, 1H), 4.39 (s, 2H), 3.94 (s, 3H),
3.92 (s, 3H); **C NMR (75 MHz, CDCl3): d 190.0, 153.9, 194.2, 126.9, 123.8, 110.7,
110.0, 56.1, 56.0, 30.4.

@)

HHCI
/O:©)J\/N\/\/\©\
o 0~ 1-(3,4-Dimethoxy-phenyl)-2-[4-(4-methoxy-

phenyl)-butylamino]-ethanone hydrochloride (2). This compound was prepared in a
similar manner to the general procedurefor the preparation of a-secondary amino ketones.
After the reaction was completed, the solvent was not evaporated and was added HCI
directly. White crystalline solid, 65% yield. *H NMR (400 MHz, CDCl3): d 7.71-7.64 (m,
1H), 7.58-7.51 (m, 1H), 7.15-7.05 (m, 3H), 6.85-6.79 (m, 2H), 4.69 (s, 2H), 3.91 (s, 3H),
3.88 (s, 3H), 3.74 (s, 3H), 3.12 (t, 2H, J = 8.0 HZ), 2.63 (t, 2H, J = 7.0 Hz), 1.83-1.67 (m,
4H); °C NMR (100 MHz, CDCl3): d 191.1, 159.5, 156.4, 150.8, 134.8, 130.4, 127.9,
124.7, 114.9, 112.0, 111.4, 56.7, 56.6, 55.7, 53.4, 35.2, 29.6, 26.6. APCI-HRMS Calcd.
for CxH2sNO4 [M+H']: 358.2018, found 358.2025.



OH

H
/O:©)\/N\/\/\©\
o 0~ 1-(3,4-Dimethoxy-phenyl)-2-[4-(4-methoxy-

phenyl)-butylamino]-ethanol. This compound was prepared in a Smilar manner to the
general procedure for the preparation of 1,2-amino alcohols. White solid. *H NMR (300
MHz, CDCls): d 7.06-6.98 (m, 2H), 6.92-6.88 (m, 1H), 6.86-6.73 (m, 4H), 4.70-4.64 (m,
1H), 3.82 (s, 3H), 3.80 (s, 3H), 3.71 (m, 3H), 3.68-3.40 (br, 2H), 2.70-2.64 (m, 2H), 2.59-
2.43 (m, 4H), 1.57-1.40 (m, 4H); *C NMR (100 MHz, CDCls): d 157.3, 148.6, 147.9,
135.7,134.0, 128.9, 117.6, 113.3, 110.6, 108.6, 71.2, 57.0, 55.52, 55.45, 54.8, 49.1, 34.4,
29.0, 28.9. APCI-HRMS Calcd. for CoH3NO4 [M+H"]: 360.2175, found 360.2173.

OH \(0

/O:©)\/N\/\/\©\
o 0~ N-[2-(3,4-Dimethoxy-phenyl)-2-hydr oxy-

ethyl]-N-[4-(4-methoxy-phenyl)-butyl]-acetamide. This compound was prepared in a
similar manner to the general procedure for the derivatization of 1,2-amino acohols.
White solid. Mixture of rotamers. *H NMR (300 MHz, CDCl3): d 7.04-6.96 (m, 2H), 6.89
(s, 0.7H), 6.85 (s, 0.3H), 6.79-6.70 (m, 4H), 4.82-4.76 (m, 0.7H), 4.75-4.68 (m, 0.4H),
3.80 (s, 3H), 3.78 (s, 3H), 3.69 (s, 3H), 3.60-3.04 (m, 4H), 2.52-2.44 (m, 3H), 2.01 (s,
2.3H), 1.92 (s, 0.8H), 1.51-1.63 (m, 4H); **C NMR (75 MHz, CDCl5): d 172.6, 171.0,
157.5, 157.3, 148.7, 148.6, 148.2, 147.9, 135.0, 134.5, 133.9, 133.2, 128.9, 128.8, 117.8,
117.6, 113.5, 113.3, 110.7, 110.6, 108.6, 73.2, 71.4, 55.8, 55.52, 55.50, 55.3, 54.8, 50.4,
456, 34.3, 34.1, 28.6, 28.2, 27.6, 26.5, 21.4, 21.3, some minor rotamer peaks are
obscured by the major rotamer. APCI-HRMS Calcd. for CasHzNOs [M+H']: 402.2280,
found 402.2272. The two enantiomers could be separated by chiral HPLC (Chiralpak AD
column, hexanes:iso-propanol = 90:10); [a]*’p = 15.876 (c = 0.25, CHCl3).

OH

H
HO;@)\/ N\/\/\©\
HO OH 4-{1-Hydr oxy-2-[4-(4-hydr oxy-phenyl)-

butylamino]-ethyl}-benzene-1,2-diol (Abutamine)” 'H NMR (300 MHz, CDCls): d



6.95-6.87 (M, 2H), 6.64-6.56 (M, 2H), 6.53-6.51 (M, 1H), 6.49-6.42 (m, 2H), 4.69-4.60
(m, 1H), 2.99-2.82 (m, 4H), 2.53-2.42 (m, 2H), 1.62-1.45 (m, 4H).

Table 1. Catalyst Screening of the Hydrogenation of Amino ketone 1 and 2.

entryl@ catalyst ce ()
ketone 1 ketone 2
1 [Rh(S-Binapine)(cod)]BF4 (5) 20 74
2 [Rh(S,S-Me-DuPhos)(cod)|BF4 (9) 86 90
3 [Rh(S,S-Et-DuPhos)(cod)]BF4 (10) 0 93
4 [Rh(R,R,S,S-DuanPhos)(nbd)]SbFg (11) 20 88
5 [Rh(S,S,R,R-TangPhos)(cod)]BF4 14 68
6 [Rh(S-f-Binaphane)(cod)|BF,4 0 16

[a] The hydrogenation was carried out under optimized conditions for each
entry with 1 mol% of Rh-precatalyst and 0.5 equiv. K,CO3 at 50 °C following
the general procedure for 12 h. >95% yield was achieved with all the catalsyts
screened. Estimated yields based on 'H NMR of crude product. [b] The
enantiomeric excess of the products was determined by chiral HPLC after
conversion to the correspondig N-acyl derivatives (Cf. Experimental Section).

Asymmetric Hydrogenation of a-Secondary Amino Ketones.

@)

HHCI
©)K/N\
2-Methylamino-1-phenyl-ethanone hydrochloride (3a).?  H

NMR (360 MHz, CDsOD): d 8.05-8.00 (m, 2H), 7.75-7.68 (m, 1H), 7.62-7.54 (m, 1H),
4.75 (s, 1H), 2.83 (s, 1H); *C NMR (90 MHz, CD50OD): d 192.9, 135.94, 134.92, 130.2,
129.3, 55.3, 33.6.



HHCI
©/LK/N\
1-(2-M ethoxy-phenyl)-2-methylamino-ethanone hydrochloride (3b).

'H NMR (300 MHz, CDsOD): d 7.98 (dd, 1H, J = 1.8, 1.9 Hz), 7.69-7.62 (m, 1H), 7.26-
7.20 (m, 1H), 7.14-7.07 (m, 1H), 4.56 (s, 2H), 4.02 (s, 3H), 2.79 (s, 3H); *C NMR (75
MHz, CDs0OD): d 192.5, 161.9, 137.7, 131.7, 124.2, 122.1, 113.5, 59.6, 56.5, 33.3. APCI-
HRMS Calcd. for C1o0H14NO, [M+H*]: 180.1025, found 180.1022.

Q HHel
/O\©)K/N\
1-(3-M ethoxy-phenyl)-2-methylamino-ethanone hydrochloride

(3c). *H NMR (300 MHz, CD0OD): d 7.63-7.57 (m, 1H), 7.59-7.45 (m, 2H), 7.30-7.24
(m, 2H), 4.73 (s, 1H), 3.86 (s, 1H), 2.81 (s, 1H); °C NMR (75 MHz, CDsOD): d 192.8,
161.7, 136.2, 131.4, 122.0, 121.7, 113.7, 56.1, 55.4, 33.6. APCI-HRMS Calcd. for
Ci10H14NO, [M+H"]: 180.1025, found 180.1029.

Q HHel
/@)K/N\
o 1-(4-M ethoxy-phenyl)-2-methylamino-ethanone hydrochloride

(3d).”! *H NMR (300 MHz, CDs0D): d 8.00 (d, 2H, J = 9.0 Hz), 7.07 (d, 2H, J = 9.0 Hz),
4.69 (s, 2H), 3.89 (s, 3H), 2.82 (s, 3H); *C NMR (75 MHz, CDs0OD): d 191.1, 166.4,
131.8, 127.7, 115.4, 56.3, 55.0, 33.6.

9 Hhel
©/LK/N\
1-(2-Chlor o-phenyl)-2-methylamino-ethanone hydrochloride (3e).

'H NMR (400 MHz, CD;0D): d 7.92-7.86 (m, 1H), 7.63-7.54 (m, 2H), 7.54-7.46 (m, 1H),
4.72 (s, 2H), 2.83 (s, 3H); *C NMR (75 MHz, CD;0D): d 193.9, 135.4, 135.0, 133.5,
132.5, 131.8, 128.6, 57.7, 33.5. APCI-HRMS Calcd. for CoHioNONaCl [M+Na']:
206.0349, found 206.0345.



@)

HHCI
1-(3-Chlor o-phenyl)-2-methylamino-ethanone hydrochloride

(3f). *H NMR (400 MHz, CD30D): d 8.05-7.93 (m, 2H), 7.76-7.70 (m, 1H), 7.62-7.54 (m,
1H), 4.75 (s, 2H), 2.83 (s, 3H); **C NMR (100 MHz, CDsOD): d 192.1, 136.6, 136.4,

135.7, 131.9, 129.0, 127.8, 55.4, 33.6. APCI-HRMS Calcd. for CoH10NONaCl [M+Na']:

206.0349, found 206.0341.

HHCI
/@)J\/N\
Cl 1-(4-Chlor o-phenyl)-2-methylamino-ethanone hydrochloride

(3g9).? *H NMR (300 MHz, CDs0OD): d 8.02 (d, 2H, J = 8.8 Hz), 7.60 (d, 2H, J = 8.8
Hz), 4.74 (s, 2H), 2.82 (s, 3H); *C NMR (75 MHz, CDs0D): d 192.0, 142.2, 133.5,
131.0, 130.5, 55.3, 33.6.

HHCI
N\
2-M ethylamino-1-naphthalen-2-yl-ethanone hydrochloride

(3h). *H NMR (300 MHz, CD;0D): d 8.65 (s, 1H), 8.12-7.92 (m, 4H), 7.73-7.60 (m, 2H),
4.86 (s, 2H), 2.87 (s, 3H); *C NMR (75 MHz, CDs0OD): d 192.8, 137.7, 133.9, 132.2,
131.9, 130.9, 130.6, 130.1, 129.0, 128.4, 123.9, 55.4, 33.7. APCI-HRMS Calcd. for
C13H14NO [M+H']: 200.1075, found 200.1076.

@)

HHCI
©)J\/N\/
2-Ethylamino-1-phenyl-ethanone hydrochloride (3i).*7  H

NMR (300 MHz, CD3OD): d 8.08-8.00 (m, 2H), 7.77-7.68 (m, 1H), 7.63-7.57 (m, 2H),
4.76 (s, 2H), 3.20 (q, 2H, J = 7.3 Hz), 1.39 (t, 3H, J = 7.3 Hz); °C NMR (75 MHz,
CD50D): d 190.1, 133.9, 132.9, 128.2, 127.3, 51.4, 42.0, 9.4.



OH
N\
2-Methylamino-1-phenyl-ethanol (4a).*® *H NMR (300 MHz, CDCls):
d 7.38-7.23 (m, 5H), 4.76 (dd, 1H, J = 4.5, 8.2 Hz), 3.18 (br, 2H), 2.81-2.65 (m, 2H),

2.41 (s, 1H); *C NMR (75 MHz, CDCl3): d 142.9, 128.3, 127.4, 125.8, 71.5, 59.2, 35.9.

1-(2-M ethoxy-phenyl)-2-methylamino-ethanol (4b).*¥ *H NMR (300
MHz, CDCls): d 7.45 (dd, 1H, J = 1.5, 7.5Hz), 7.23-7.13 (m, 1H), 6.96-6.79 (m, 1H),
6.83-6.76 (m, 1H), 5.10 (dd, 1H, J = 3.0, 8.7Hz), 3.74 (s, 3H), 3.66 (br, 2H), 2.81-2.72
(m, 1H), 2.67-2.57 (m, 1H), 2.34 (s, 3H); *C NMR (75 MHz, CDCl3): d 155.8, 131.2,
127.8, 126.4, 120.4, 109.8, 66.4, 57.3, 54.9, 35.5.

OH

H
/O\©)\/N\
1-(3-M ethoxy-phenyl)-2-methylamino-ethanol (4c).*¥ 'H NMR

(360 MHz, CDCl5): d 7.23-7.17 (m, 1H), 6.93-6.84 (m, 2H), 6.79-6.72 (m, 1H), 4.75-4.67
(m, 1H), 3.80 (br, 2H), 3.75 (s, 1H), 2.67-2.61 (m, 2H), 2.31 (s, 1H); **C NMR (90 MHz,
CDCls): d 159.5, 145.0, 129.2, 118.0, 112.7, 111.1, 71.3, 59.0, 55.00, 54.95, 35.6.

OH

H
/@)\/ N
~o 1-(4-M ethoxy-phenyl)-2-methylamino-ethanol (4d)."¥  *H

NMR (300 MHz, CDCls): d 7.27 (d, 2H, J = 8.0 Hz), 6.87 (d, 2H, J = 8.0 Hz), 4.72-4.64
(m, 1H), 3.78 (s, 3H), 2.93 (br, 2H), 2.71-2.66 (m, 2H), 2.40 (s, 3H); *C NMR (75 MHz,
CDCl3): d 159.0, 135.0, 127.0, 113.7, 71.2, 59.2, 55.2, 35.9.



Cl OH H
@/K/N\
1-(2-Chlor o-phenyl)-2-methylamino-ethanol (4€). *H NMR (400 MHz,

CDCl5): d 7.64-7.58 (m, 1H), 7.30-7.20 (m, 2H), 7.19-7.11 (m, 1H), 5.19 (dd, 1H, J = 2.7,
9.2 Hz), 4.03 (br, 2H), 2.81-2.74 (m, 1H), 2.58-2.49 (m, 1H), 2.32 (s, 3H); *C NMR (100
MHz, CDCls): d 140.8, 131.4, 129.0, 128.1, 127.3, 126.8, 67.9, 57.1, 35.5.

OH
Cl\©)\/ N\
1-(3-Chlor o-phenyl)-2-methylamino-ethanol (4f).”® 'H NMR (300

MHz, CDCls): d 7.33 (s, 1H), 7.28-7.14 (m, 3H), 4.68 (dd, 1H, J = 4.3, 8.4 Hz), 3.41 (br,
2H), 2.72-2.55 (m, 2H), 2.34 (s, 3H); *C NMR (75 MHz, CDCl3): d 145.3, 134.2, 129.6,
127.5, 125.9, 123.9, 70.9, 59.0, 35.8.

OH .
o
Cl 1-(4-Chlor o-phenyl)-2-methylamino-ethanol (4g).!*" H

NMR (300 MHz, CDCl3): d 7.33-7.22 (m, 4H), 4.69 (dd, 1H, J = 4.0, 8.6 Hz), 2.95 (br,
2H), 2.79-2.60 (m, 2H), 2.41 (s, 3H); *C NMR (75 MHz, CDCl3): d 141.5, 133.1, 128.4,
127.1, 70.9, 59.1, 35.9.

OH

H
N\
2-Methylamino-1-naphthalen-2-yl-ethanol (4h).” 'H NMR (360

MHz, CDCls): d 7.82-7.76 (m, 4H), 7.50-7.43 (m, 4H), 4.99-4.91 (m, 1H), 3.74 (br, 2H),
2.80-2.75 (m, 2H), 2.36 (s, 3H); °C NMR (90 MHz, CDCls): d 140.6, 133.2, 132.8,
128.0, 127.8, 127.6, 126.0, 125.6, 124.4, 123.9, 71.6, 59.0, 35.8.

OH
©)\/N\/
2-Ethylamino-1-phenyl-ethanol (4i).”? *H NMR (300 MHz, CDCl3):

d 7.36-7.18 (m, 5H), 4.70 (dd, 1H, J = 9.0, 3.8 Hz), 3.12 (br, 2H), 2.81-2.54 (m, 4H),



1.03 (t, 3H, J = 7.1 Hz); *C NMR (75 MHz, CDCls): d 143.1, 128.3, 127.3, 125.7, 71.7,
57.0, 43.6, 15.1.

Derivatization of 1,2-Amino Alcohols.

|
©)\/N\”/
O N-(2-Hydroxy-2-phenyl-ethyl)-N-methyl-acetamide.>

Mixture of rotamers. *H NMR (300 MHz, CDCly): d 7.42-7.25 (m, 5H), 4.98-4.93 (m,
0.75H), 4.93-4.87 (m, 0.25H), 4.52-4.48 (m, 1H), 3.68-3.49 (m, 1.5H), 3.38-3.25 (m,
0.5H), 2.96 (s, 0.75H), 2.87 (s, 2.25H), 2.09 (s, 2.25H), 2.00 (s, 0.75H); **C NMR (75
MHz, CDCl3): d 173.4, 171.6, 142.3, 141.7, 128.7, 128.4, 128.1, 127.5, 125.8, 125.7,
73.6, 71.9, 58.5, 57.4, 38.4, 34.2, 21.7, 21.4; [a]**> = 66.7 (c = 0.26, CHCl3, 95% ee).
The two enantiomers could be separated by chira HPLC (Chirapak AS column,
hexanes:iso-propanol = 90:10).

|
@/K/N\n/
O N-[2-Hydroxy-2-(2-methoxy-phenyl)-ethyl]-N-methyl-acetamide.

Mixture of rotamers. *H NMR (300 MHz, CDCls): d 7.48-7.41 (m, 1H), 7.22-7.13 (m,
1H), 6.95-6.86 (m, 1H), 6.81-6.74 (m, 1H), 5.18-5.08 (m, 1H), 4.47 (br, 1H), 3.77 (s,
1.7H), 3.75 (s, 1.3H), 3.74-3.63 (m, 0.7H), 3.48-3.33 (m, 1.3H), 2.91 (s, 1.4H), 2.79 (s,
1.6H), 2.02-1.95 (m, 3H); *C NMR (75 MHz, CDCl3): d 173.2, 171.4, 155.5, 155.4,
129.9, 128.2, 128.0, 126.5, 126.3, 120.5, 120.4, 109.7, 109.6, 68.9, 67.0, 56.9, 55.04,
54.96, 54.90, 37.8, 34.2, 21.3, 21.0; APCI-HRMS Cadlcd. for CioH1gNOs [M+H:
224.1287, found 224.1295; [a]*> = 151.1 (c = 0.13, CHCls, 84% ee). The two
enantiomers could be separated by chiral HPLC (Chiralpak AS column, hexanes:iso-
propanol:CH3CN =90:10:1);.



|
/O\©)\/N\”/
o N-[2-Hydr oxy-2-(3-methoxy-phenyl)-ethyl]-N-methyl-

acetamide® Mixture of rotamers. *H NMR (400 MHz, CDCl3): d 7.18-7.10 (m, 1H),
6.88-6.77 (m, 2H), 6.73-6.67 (M, 1H), 4.82-4.76 (m, 0.6H), 4.73-4.68 (m, 0.4H), 3.68 (s,
3H), 3.48-3.39 (m, 1.6H), 3.23-3.15 (m, 0.4H), 2.81 (s, 1.2H), 2.78 (s, 1.8H), 1.93 (s,
1.8H), 1.85 (s, 1.2H); *C NMR (75 MHz, CDCls): d 172.5, 171.5, 159.35, 159.28, 143.9,
143.5, 129.1, 129.0, 117.8, 112.74, 112.70, 111.0, 110.8, 72.4, 70.9, 58.3, 56.6, 54.81,
54.79, 38.1, 33.9, 21.3, 21.0; [a]*b = 536 (c = 0.11, CHCls, 92% ee). The two
enantiomers could be separated by chira HPLC (Chiralpak AS column, hexanes:iso-
propanol = 80:20).

|
/@)\/N\”/
~o © N-[2-Hydr oxy-2-(4-methoxy-phenyl)-ethyl]-N-methyl-

acetamide. Mixture of rotamers. *H NMR (360 MHz, CDCl3): d 7.22-7.15 (m, 2H), 6.82-
6.75 (m, 2H), 4.82-4.75 (m, 0.6H), 4.75-4.67 (m, 0.4H), 4.55 (br, 1H), 3.70 (s, 3H), 3.54-
3.35(m, 1.6H), 3.23-3.14 (m, 0.4H), 3.82 (s, 1.2H), 2.79 (s, 1.8H), 1.95 (s, 1.8H), 1.86 (s,
1.2H); *C NMR (90 MHz, CDCl3): d 172.5, 117.4, 158.9, 158.7, 134.3, 134.0, 126.8,
126.7, 113.4, 72.3, 70.8, 58.4, 56.8, 55.0, 54.9, 38.1, 34.0, 21.4, 21.1; [a]**> = 89.2" (c =
0.11, CHCI3;, 91% ee). The two enantiomers could be separated by chira HPLC
(Chirapak AS column, hexanes:iso-propanol = 80:20).

Cl OH
N

TO]/ N-[2-(2-Chlor o-phenyl)-2-hydr oxy-ethyl]-N-methyl-acetamide.
Mixture of rotamers. *"H NMR (400 MHz, CDCls): d 7.68-7.60 (m, 1H), 7.30-7.22 (m,
2H), 7.21-7.13 (m, 1H), 5.30-5.21 (m, 1H), 3.81-3.71 (m, 0.6H), 3.49-3.34 (m, 1.4H),
2.97 (s, 1.2H), 2.85 (s, 1.8H), 2.07 (s, 1.4H), 2.03 (s, 1.6H); *C NMR (100 MHz, CDCl3):
d173.7,171.8, 139.3, 139.2, 131.04, 131.02, 128.88, 128.85, 128.5, 128.4, 127.5, 127.3,



127.0, 126.9, 70.3, 67.9, 56.7, 55.0, 37.8, 33.9, 21.33, 21.27; [a]*> = 47.6 (c = 0.33,
CHCI3, 41% ee). The two enantiomers could be separated by chiral HPLC (Chiralpak AS

column, hexanes:iso-propanol = 95:5).

OH

|
C|\©)\/N\”/
O N-[2-(3-Chloro-phenyl)-2-hydr oxy-ethyl]-N-methyl-acetamide.

Mixture of rotamers. '"H NMR (400 MHz, CDCly): d 7.34 (s, 1H), 7.26-7.14 (m, 3H),
4.89-4.81 (m, 0.7H), 4.81-4.76 (m, 0.3H), 3.52-3.45 (m, 1.7H), 3.27-3.22 (m, 0.3H), 2.89
(s, 1H), 2.86 (s, 2H), 2.01 (s, 2H), 1.97 (s, 1H); *C NMR (100 MHz, CDCls): d 173.0,
171.7, 1445, 144.1, 134.3, 134.1, 129.7, 129.5, 127.7, 127.4, 125.8, 123.90, 123.85,
72.45, 72.42, 70.5, 58.5, 56.9, 38.4, 34.0, 21.5, 21.3; [a]*> = 64.2" (c = 0.15, CHCls,
84% ee). The two enantiomers could be separated by chiral HPLC (Chiralpak AS column,

hexanes.iso-propanol = 95:5).

OH

|
/@)\/N\”/
Cl ° N-[2-(4-Chlor o-phenyl)-2-hydr oxy-ethyl]-N-methyl-acetamide.

Mixture of rotamers. *H NMR (360 MHz, CDCls): d 7.32-7.24 (m, 4H), 4.95-4.88 (m,
0.8H), 4.89-4.81 (m, 0.2H), 3.62-3.47 (m, 1.8H), 3.31-3.21 (m, 0.2H), 2.93 (s, 0.7H),
2.84 (s, 2.3H), 2.07 (s, 2.2H), 2.01 (s, 0.8); *C NMR (90 MHz, CDCls): d 173.4, 171.7,
140.8, 140.3, 133.6, 133.1, 128.7, 1285, 127.1, 72.8, 70.8, 59.5, 57.3, 38.5, 34.2, 21.7,
21.4; [a]*> = 86.1" (c = 0.20, CHCl3, 90% e€). The two enantiomers could be separated
by chiral HPLC (Chiralpak AS column, hexanes:iso-propanol = 80:20).

OH

|
SOMET
O N-(2-Hydroxy-2-naphthalen-2-yl-ethyl)-N-methyl-acetamide.

Mixture of rotamers. *H NMR (300 MHz, CDCls): d 7.84-7.75 (m, 4H), 7.48-7.38 (m,
4H), 5.12-5.04 (m, 0.7H), 5.02-4.94 (m, 0.3H), 3.66-3.54 (m, 1.7H), 3.38-3.37 (m, 0.3H),
2.94 (s, 1.0H), 2.78 (s, 2.0H), 2.03 (s, 2.0H), 2.00 (s, 1.0H); **C NMR (75 MHz, CDCls):



d173.1, 171.7, 139.7, 139.3, 133.14, 133.08, 132.9, 132.8, 128.2, 128.0, 127.8, 127.6,
127.5, 126.1, 126.0, 125.9, 125.7, 124.6, 124.4, 123.8, 123.6, 73.3, 71.5, 58.5, 57.0, 38.3,
34.2, 21.6, 21.4; [a]*> = 110.9" (c = 0.12, CHCl3, 89% ee). The two enantiomers could
be separated by chiral HPLC (Chiralpak AS column, hexanes:iso-propanol = 80:20);

OH\(O
N~

N-Ethyl-N-(2-hydroxy-2-phenyl-ethyl)-acetamide. Mixture of
rotamers. '"H NMR (300 MHz, CDCls): d 7.35-7.15 (m, 5H), 4.86 (dd, 0.8H, J = 8.1, 2.5
Hz), 4.82-4.75 (m, 0.2H), 3.69-3.58 (m, 0.8H) 3.51-3.42 (m, 0.2H), 3.37-2.98 (m, 3H),
2.05 (s, 2.4H), 1.93 (s, 0.6H), 1.03 (t, 3H, J = 7.2 Hz); *C NMR (75 MHz, CDCl3): d
173.4, 1425, 128.4, 127.5, 125.8, 74.5, 55.3, 45.4, 21.2, 13.6; APCI-HRMS Calcd. for
Ci12H18NO; [M+H™]: 208.1338, found 208.1340. [a]*, = -72.273 (¢ = 0.32, CHCl5, 84%
ee). The two enantiomers could be separated by chiral HPLC (Chiralpak AS column,
hexanes:iso-propanol = 90:10).

Asymmetric Hydrogenation of a-Primary Amino Ketones.

O

/O\Q)JV NH,HCI
2-Amino-1-(3-methoxyphenyl)ethanone Hydrochloride (12c).

'H NMR (CDsOD, 360 MHz) d 7.61 (dddd, J = 1.0, 1.6, 2.6, 7.7 Hz, 1H), 7.54 (dd, J =
1.6, 2.6 Hz, 1H), 7.48 (dd, J = 0.3, 8.2 Hz, 1H), 7.27 (dddd, J = 1.0, 2.6, 3.6, 8.3 Hz, 1H),
4.60 (s, 2H), 3.86 (s, 3H); *C NMR (CD0OD, 90 MHz) d 193.1, 161.6, 136.3, 131.3,
121.8,121.7, 113.6, 56.1, 46.3.



NH,HCI

0 2-Amino-1-(2,5-dimethoxyphenyl)ethanone Hydrochloride (12d).
This compound was prepared following the general procedure as an off-white solid
(80%). *H NMR (CDs0D, 360 MHz) d 7.48 (d, J = 3.2Hz, 1H), 7.24 (dd, J = 3.2, 9.1 Hz,
1H), 7.17 (d, J = 9.1 Hz, 1H), 4.42 (s, 2H), 3.96 (s, 3H), 3.79 (s, 3H); *C NMR (CDs0D,
90 MHz) d 192.6, 156.3, 155.2, 124.4, 124.0, 115.0, 114.7, 56.8, 56.3, 50.4.

@)

/@)‘\/NHZHCI
2-Amino-1-p-tolylethanone Hydrochloride (12e). This

compound was prepared following the general procedure as an off-white solid (74%). *H
NMR (CDsOD, 300 MHz) d 7.94 (d, J = 8.3 Hz, 2H), 7.40 (d, J = 8.3 Hz, 2H), 4.57 (s,
2H), 2.45 (s, 3H); *C NMR (CDsOD, 75 MHz) d 193.1, 147.6, 1330, 131.2, 129.8, 46.5,
22.2.

O

I l U _NH,HCl
OO 2-Amino-1-naphthalen-2-ylethanone Hydrochloride (12f).

This compound was prepared following the general procedure as an off-white solid
(70%). 'H NMR (CDs0OD, 300 MHz) d 8.66 (s, 1H), 8.10-7.96 (m, 4H), 7.70-7.62 (m,
2H), 4.75 (s, 2H); °C NMR (CDs0OD, 75 MHz) d 193.1, 137.7, 133.9, 132.2, 131.8,
130.9, 130.5, 130.0, 129.0, 128.4, 124.0, 46.2.

O

/©)J\/NH2HCI
NC 4-(2-Aminoacetyl)benzonitrile Hydrochloride (12g). This

compound was prepared following the general procedure as an off-white solid (75%). *H
NMR (CDsOD, 300 MHz) d 8.19 (dd, J = 1.6, 8.3 Hz, 2H), 7.95 (d, J = 8.5 Hz, 2H), 4.68
(s, 2H); **C NMR (CDs0D, 75 MHz) d 192.7, 138.1, 134.0, 129.9, 118.7, 118.6, 46.6.



Scheme 1. Preparation of Racemic Samples

H
N CF
Ar)\/ \n/ 3
O]
o) NaBH4, MeOH OH (CF3C0),0
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N CF
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OH

@)\/NHZ
(+)-2-Amino-1-phenylethanol (13a). *H NMR (CDsOD, 360 MHz) d

7.35-7.25 (m, 5H), 4.62 (dd, J = 3.9, 7.7 Hz, 1H), 2.93 (dd, J = 3.7, 12.8 Hz, 1H), 2.80
(dd, J = 7.8, 12.8 Hz, 1H), 2.47 (s br, 3H); *C NMR (CDs0D, 90 MHz) d 143.3, 129.0,
128.1, 126.5, 74.9, 49.9.

OH

/@)\/ NH2
o (+)-2-Amino-1-(4-methoxyphenyl)ethanol (13b). This compound

was prepared from 12b by the same method as described for preparation of 13a in a
similar yield. *"H NMR (CDs0OD, 300 MHz) d 7.29 (d, J = 8.7 Hz, 2H), 6.90 (d, J = 8.7
Hz, 2H), 4.59 (dd, J = 3.9, 7.8 Hz, 1H), 3.81 (s, 3H), 2.99 (dd, J = 3.8, 12.7 Hz, 1H),
2.80 (dd, J = 7.9, 12.7 Hz, 1H), 2.06 (s br, 3H); *C NMR (CDz0OD, 75 MHz) d 159.0,
134.7,127.1, 113.8, 74.0, 55.2, 49.3.



OH

/O\Q)\/NHZ
(x)-2-Amino-1-(3-methoxyphenyl)ethanol (13c). This compound

was prepared from 12c by the same method as described for preparation of 13a in a
similar yield. *H NMR (CDsOD, 300 MHz) d 7.12 (s, 1H), 6.77-6.69 (m, 3H), 4.41(m,
1H), 3.66 (s, 3H), 3.66-1.50 (m, 5H); **C NMR (CDsOD, 75 MHz) d 159.3, 144.6 (m),
128.9, 117.9, 112.3, 111.1, 73.5 (m), 54.7, 48.5 (m).

NH»

0 (+)-2-Amino-1-(2,5-dimethoxyphenyl)ethanol (13d). This compound
was prepared from 12d by the same method as described for preparation of 13a in a
similar yield. *H NMR (CDsOD, 300 MHz) d 6.98 (s, 1H), 6.74-6.67 (m, 2H), 4.83(m,
1H), 3.71 (s, 6H), 3.30-1.50 (m, 5H); **C NMR (CD0D, 75 MHz) d 153.6, 150.2, 131.9
(m), 112.7, 112.4, 111.1, 69.9 (m), 55.6 (d, J = 2.6 Hz), 47.5 (m).

OH

/@)\/NHZ
(£)-2-Amino-1-p-tolylethanol (13e). This compound was prepared

from 12e by the same method as described for preparation of 13a in a similar yield. *H
NMR (CD3;0D, 300 MHz) d 7.21 (d, J = 7.6 Hz, 2H), 7.13 (d, J = 7.6 Hz, 2H), 4.57 (m,
1H), 2.91 (m, 1H), 2.79 (m, 1H), 2.32 (s, 3H), 2.11 (s br, 3H); *C NMR (CDs0D, 75
MHz) d 140.0, 137.1, 129.1, 125.9, 74.2, 49.4, 21.2.

OH

OO (£)-2-Amino-1-naphthalen-2-ylethanol (13f). This compound

was prepared from 12f by the same method as described for preparation of 13a in a
similar yield. '"H NMR (CD3s0D, 360 MHz) d 7.79-7.76 (m, 4H), 7.46-7.38 (m, 3H), 4.74



(m, 1H), 2.97-2.85 (m, 2H), 2.35 (s br, 3H); **C NMR (CD0D, 90 MHz) d 141.1, 133.2,
132.9, 128.1, 127.8, 127.6, 126.1, 125.7, 124.6, 124.0, 74.3, 49.1.

OH

Q)VNHZ
NC (£)-4-(2-Amino-1-hydroxyethyl)benzonitrile  (13g). This

compound was prepared from 12g by the same method as described for preparation of
13ainasimilar yield. *H NMR (CDs0OD, 300 MHz) d 7.53 (d, J = 6.3 Hz, 2H), 7.38 (d, J
= 6.3 Hz, 2H), 4.60 (m, 1H), 3.70-1.70 (m, 5H); **C NMR (CDsOD, 75 MHz) d 148.3,
131.9, 126.3, 118.6, 110.6, 73.1, 48.8.

OH

/@)\/NHZ
Br (£)-2-Amino-1-(4-bromophenyl)ethanol (13h). This compound

was prepared from 12h by the same method as described for preparation of 13a in a
similar yield. '"H NMR (CDs0D, 400 MHz) d 7.43 (d, J = 7.5 Hz, 2H), 7.15 (d, J = 7.5
Hz, 2H), 4.55 (m, 1H), 3.50-2.20 (m, 5H); **C NMR (CDsOD, 100 MHz) d 141.5, 131.4,
127.5,121.2, 73.2, 48.9.

OH

H
©)\/N\”/CF3
o 2,2,2-Trifluor o-N-(2-hydroxy-2-phenylethyl)acetamide. ~ The

two enantiomers were separated using a Chiral Select 1000 column (170 °C). *H NMR
(CDs0D, 400 MHZz) d 9.19 (s br, 1H), 7.39-7.32 (m, 4H), 7.29-7.25 (m, 1H), 4.80 (dd, J
=54, 7.5Hz, 1H), 3.51-1.41 (m, 2H); *C NMR (CDs0D, 100 MHz) d 159.3 (g, J = 34.0
Hz), 143.8, 129.8, 129.2, 127.6, 117.9 (q, J = 284.2 Hz), 73.2, 48.6.

H
o
~o © (&)-2,2,2-Trifluor o-N-[2-hydr oxy-2-(4-

methoxyphenyl)ethyl]acetamide. This compound was prepared from 13b following the



genera procedure. The two enantiomers were separated using a Chiral Select 1000
column (170 °C). *H NMR (CDs0OD, 300 MHz) d 7.17 (d, J = 8.6 Hz, 2H), 6.93 (s br,
1H), 6.80 (d, J = 8.6 Hz, 2H), 4.70 (dd, J = 3.3, 8.4 Hz, 1H), 3.71 (s, 3H), 3.67-3.60 (m,
1H), 3.30-3.25 (m, 1H), 2.73 (sbr, 1H); **C NMR (CDs0D, 75 MHz) d 159.8, 157.7 (q, J
=37.3Hz), 132.8, 127.2, 116.0 (q, J = 287.7 Hz), 114.3, 72.1, 55.5, 46.8.

H
/O\©)\/ N\H/CFS
o (+)-2,2,2-Trifluor o-N-[2-hydr oxy-2-(3-

methoxyphenyl)ethyl]acetamide. This compound was prepared from 13c following the
general procedure. The two enantiomers were separated using a Chiral Select 1000
column (170 °C). *H NMR (CD0D, 360 MHz) d 7.26-7.22 (m, 1H), 7.06 (s br, 1H),
6.88-6.85 (m, 2H), 6.83-6.80 (m, 1H), 4.77 (dd, J = 3.3, 8.3 Hz, 1H), 3.75 (s, 3H), 3.69
(ddd, J = 3.6, 7.1, 10.8 Hz, 1H), 3.30 (ddd, J = 4.7, 8.4, 13.4 Hz, 1H), 3.16 (sbr, 1H); *C
NMR (CDsOD, 90 MHz) d 159.8, 157.6 (g, J = 37.2 Hz), 142.2, 129.8, 117.9, 115.8 (q, J
=287.6 Hz), 113.8, 111.2, 72.1, 55.2, 46.6.

H
N\”/CFg

O

0 (x)-N-[2-(2,5-Dimethoxyphenyl)-2-hydr oxyethyl]-2,2,2-
trifluoroacetamide. This compound was prepared from 13d following the general
procedure. The two enantiomers were separated using a Chiral Select 1000 column (170
°C). 'H NMR (CDs0D, 300 MHz) d 6.93-6.82 (m, 4H), 5.05-4.99 (m, 2H), 3.82 (s, 3H),
3.77 (s, 3H), 3.80-3.76 (m, 1H), 3.50 (ddd, J = 4.5, 7.9, 12.9 Hz, 1H), 3.10 (d, J = 5.8 Hz,
1H); *C NMR (CDsOD, 75 MHz) d 157.9 (g, J = 36.8 Hz), 154.3, 150.8, 129.6, 116.3 (q,
J=287.8Hz), 114.1, 113.4, 112.0, 69.5, 56.2, 45.6.



OH

H
/@)\/ N \”/C F3
o (£)-2,2,2-Trifluor o-N-(2-hydr oxy-2-p-tolylethyl). This

compound was prepared from 13e following the general procedure. The two enantiomers
were separated using a Chiral Select 1000 column (170 °C). *H NMR (CD0D, 360 MHz)
d 7.22(d, = 8.2 Hz, 2H), 7.17 (d, J = 8.2 Hz, 2H), 6.82 (s, br, 1H), 4.82 (dd, J = 3.4, 8.5
Hz, 1H), 3.79-3.73 (m, 1H), 3.34 (ddd, J = 4.3, 8.5, 13.3Hz, 1H), 2.40 (sbr, 1H), 2.33 (s,

3H); **C NMR (CDsOD, 75 MHz) d 157.7 (g, J = 34.1 Hz), 138.6, 137.7, 129.7, 125.9,

116.0 (g, J = 285.9 Hz), 72.4, 46.7, 21.4.

H
N\”/CF3
O 0O (+)-2,2,2-Trifluor o-N-(2-hydr oxy-2-naphthalen-2-

ylethyl)acetamide. This compound was prepared from 13f following the genera
procedure. The two enantiomers were separated using a Chiral Select 1000 column (185
°C). 'H NMR (CDs0D, 300 MHz) d 7.86-7.81 (m, 4H), 7.52-7.42 (m, 3H), 6.81 (s br,
1H), 5.03 (dd, J = 3.5, 8.5 Hz, 1H), 3.89 (ddd, J = 3.6, 7.5, 11.1 Hz, 1H), 3.43 (ddd, J =
4.3, 85, 13.3 Hz, 1H), 2.44 (s br, 1H); **C NMR (CDsOD, 75 MHz) d 157.7, 137.8,
133.3, 133.1, 128.8, 128.0, 127.8, 126.6, 126.4, 124.8, 123.3, 117.7, 72.6, 46.5.

OH

N _cF
3
Q)V T
NC © (&)-N-[2-(4-Cyanophenyl)-2-hydr oxyethyl]-2,2,2-

trifluoroacetamide. This compound was prepared from 13g following the general
procedure. The two enantiomers were separated using a Chiral Select 1000 column (170
°C). 'H NMR (CD30D, 300 MHz) d 7.71 (dd, J = 1.7, 6.6 Hz, 2H), 7.57 (d, J = 8.2 Hz,
2H), 4.90-4.86 (m, 1H), 3.54-3.40 (m, 2H); **C NMR (CD30D, 75 MHz) d 159.2 (q, J =
37.1Hz), 149.3, 133.3, 128.2, 119.7, 117.5 (q, J = 285.2 HZ), 112.5, 72.1, 47.8.



0
F3CJ\O

H
Ioat &
Br © (£)-Trifluoroacetic Acid  1-(4-Bromophenyl)-2-(2,2,2-

trifluor cacetylamino) ethyl Ester. The two enantiomers were separated using a Chiral

Select 1000 column (170 °C). *H NMR (CDs0D, 300 MHz) d 7.61-7.57 (m, 2H), 7.29-

7.25 (m, 2H), 6.82 (s br, 1H), 6.02 (dd, J = 4.3, 8.2 Hz, 1H), 3.93-3.74 (m, 2H), 3.50 (ddd,
J=45,7.9,12.9 Hz, 1H), 3.10 (d, J = 5.8 Hz, 1H); *C NMR (CD30D, 75 MHz) d 157.7
(0, J = 37.8 Hz), 156.4 (q, J = 43.4 Hz), 133.3, 132.5, 127.9, 124.1, 115.5 (q, J = 287.7
Hz), 114.2 (q, J = 285.8 HZ), 77.0, 43.7.

Table 2. Reaction Condition Screening for the Hydrogenation of a-Primary Amino
Ketone 12a.



Rh-diphosphine complex OH

o]
NH,HCI > )*\/NH
ph)J\/ 2 Ph 2

solvent, base, H, (10 bar)

12a 13a
entryl@ catalyst solvent base temp. yield (%)P] €€ (%)
(equiv.) (config.)[C]
1 [Rh(R,R,S,S-DuanPhos)(nbd)]SbFg (11) MeOH K,CO5(0.5)  50°C 20 72(S)
2 11 EtOH K>CO3 (0.5) 50 °C 90 62(S)
3 11 i-PrOH K,CO3(0.5) 50°C 90 42(S)
4 11 CH,Cl, K,CO3(0.5) 50°C <50 63(S)
5 11 CF,HCF,CH,0OH K,CO3(0.5) 50°C  >95 78(S)
6 11 TFE K,CO3(0.5) 50°C  >95 88(S)
7 11 TFE K,CO3(0.5) rt >95 88(S)
8 11 TFE TEA(10) 50°C  >95 88(S)
9 [Rh(R,R,S,S-DuanPhos)(cod)]BF, TFE K,CO3(0.5) 50°C  >95 87(S)
10 [Rh(R,R,S,S-DuanPhos)Cl], TFE K,CO3(0.5) 50°C  >95 87(S)
11 [Rh(S,S,R,R-TangPhos)(ocd)|BF,4 TFE K,CO3(0.5) 50°C  >95 87(S)
12 [Rh(S-Binapine)(cod)]BF, TFE K,CO3(0.5) 50°C  >95 82(S)
13 [Rh(S,S-Me-DuPhos)(cod)]BF, (9) TFE K,CO3(0.5) 50°C >95 80(S)
14 [Rh(S,S-Et-DuPhos)(cod)]BF4 (10) TFE K,CO5(0.5) 50°C >95 85(S)
1504 11 TFE K,CO3(0.5) 50 °C 8ol 84(s)
16ld 9 TFE K,CO3 (0.5 50°C 4ol 79(s)
170 10 TFE K,CO53(0.5) 50°C <20 72(S)

[a] The hydrogenation was carried out under described conditions for each entry with 0.5 mol % of Rh-
precatalyst following the general procedure. [b] Estimated yield based on 1H NMR of crude product. [c]
The enantiomeric excess of 13a was determined by chiral GC (Chiral Select 1000 column) after
conversion to the correspondig N-acyl derivative (Cf. Experimental Section). [d] 0.02 mol% of Rh-
precatalyst was used (S/C = 5000). [e] Isolated yield.
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