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A4 Z2Y azvEady 242 WA Merck)ARY] A FF A 60 (230-400 W) E AFEE Y. o
Fto]l wke-& 0.25mm A7t A Z o] E(60F-254)2] vtE AZutE1|y] AFE-Ele] 5% JetEA EIAXEZE
il = profyaddste] = §HS Al g o AMRS ALY IVE vhg9 PP EE BUE P
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[0105]

[0106]

[0107]

[0108]

[0109]

[0110]
[0111]

[0112]

[0113]

[0114]
[0115]

on

£=0l 10-1506297

<A%< 1-1> 2-Benzoyl-4-benzyl-morpholin-3-one (2a)<] A=

A2 278 LDA (2|5 tolaXzHolul=) (2.0M, 13.8ml, 27.5mmol)¢} THF(60m1)S Wi -78 ‘C2 Wzt
T owlEA wwkshE A THR(20ml) fwjoll =91 4-MlA -5 ¥ U-3-2(4.78g, 25mmol )< 2083+ HAHA3F] Yol
o]o] A THF(20ml) &wjoll 591 N-wlxd Z¥E=(5.5¢, 28.7mmol)S 2087+ A3 Z7lsldeh. Wt

7 Ao 10 Ch A WX ReAZ F, NaH), ESENE il wee FAsa, ojdolAelol=

aif]

ik
e

AAFE AHSIIL NgS0, = Axstal o Fapgitt. o el

o~
T

tlo

(EtOAc) 2 FF3Iitt. Aozl #7158 =
SulE s SRetel AZsta, AREE FU4 Ak Ad AaEnEIduR e, dAse] 6.95(5%
93%) el A Bhet=s FHSIAT

Enol form; H-MIR (500 Miz, CDCly) & 13.17 (s, 1H), 7.99 (d, 2H, J=7.6Hz), 7.32-7.44(n, 8H), 4.74(s,

2H), 4.05(t, 2H, J=4.9Hz), 3.43(t, 2H, J=4.9Hz).; Keto form; 'H NR (500 MHz, CDCls;) & 8.1 (d, 2H,
J=7.5Hz), 7.62(t, 1H, J=7.4Hz), 7.51(t, 2H, J=7.8Hz), 7.32-7.44(m, 5H), 5.64(s, 1H), 4.87(d, 1H,

J=14.6Hz), 4.54(d, 1H, J=14.6Hz), 4.16-4.21(m, 1H), 3.94-3.90(m, 1H), 3.42-3.34(m, 2H).;13C NMR (75
MHz, CDCl3) 6 193.9, 165.8, 164.2, 153.7, 136.1, 135.9, 135.2, 133.9, 133.5, 129.7, 129.5, 129.0,

128.9, 128.7, 128.5, 128.4, 128.2, 128.0, 127.9, 125.2, 77.9, 64.0, 62.2, 49.9, 49.6, 45.8, 45.5.;
HRMS (EI): m/z caled for CigHizNOs 295.1208, found 295.1208.

<A|Z4) 1-2> 2-(4-Chloro-benzoyl)-4-benzyl-morpholin-3-one (2b)2] #|Z

(0]
E°f©
N“ "0 Cl
Bn
N-wlzd 223 gl NH4-222Hxd EXAS AMESte] A7) Az 1-19 FA4dd w2t gA3gES A=
A=

AwFuA, F&: 93%, mp: 107.7~109.6 C.; IR (500 MHz, CDCly) 6 13.13 (s, 1H), 7.94 (d, 2H,

J=8.8Hz), 7.40-7.33(m, 7H), 4.74(s, 2H), 4.07(t, 2H, J=4.9Hz), 3.46(t, 2H, J=5.0Hz).; “CNIR (75 MHz,
CDCl3) & 165.5, 152.3, 135.9, 135.2, 131.9, 129.8, 128.9, 128.1, 128.1, 127.9, 125.3, 64.0, 49.6,

45.6.; HRMS (EI): m/z caled for CysHizNOs 295.1208, found 295.1208.

<A Z9 1-3> 2-(4-Methyl-benzoyl)-4-benzyl-morpholin-3-one (2¢)9¢] A=

29 233 oA N-vEiled ExRS ARgSte]l A7) Alxd 1-19] g met mAls e Azt
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[0117]

[0118]
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[0123]

[0124]

[0125]

[0126]
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Pale yellow oil, yield : 81%, (keto and enol mixture; enol form : keto form = 1:0.1~0.2 by 1H—NMR
analysis); Enol form; 'HNMR (500 MHz, CDCls) & 13.11 (s, 1H), 7.86 (d, 2H, J=8.3Hz), 7.39-7.32(m,5H),
7.23 (d, 2H, J=8.2Hz), 4.74(s, 2H), 4.06(t, 2H, J=5.0Hz), 3.45(t, 2H, J=5.0Hz), 2.40(s, 3H).; Keto
form; 'HNVR (500 MHz, CDCl;) & 8.00 (d, 2H, J=8.2Hz), 7.41-7.30(m, 7H), 5.63(s, 1H), 4.86(d, IH,
J=14.8Hz), 4.56 (d, 1H, J=14.7Hz), 4.20-4.18(m, 1H), 3.94-3.91(m, 1H), 3.43-3.41 (m, 1H), 3.38-3.37(m,
1), 2.45(s, 3H).; “C MR (75 MHz, CDCly) & 193.4, 165.7, 164.2, 153.9, 144.8, 139.6, 136.1, 135.9,
132.7, 130.6, 129.7, 129.3, 128.9, 128.8, 128.6, 128.3, 128.3, 128.1, 127.8, 124.8, 77.7, 63.9, 62.1,
49.8, 49.5, 45.8, 45.5, 21.8, 21.5.; HRMS (EI): m/z calcd for CigHiNO; 309.1365, found 309.1357.

<A%< 1-4> 2-(4-Methoxy-benzoyl)-4-benzyl-morpholin-3-one (2d)¢] A=

U BED A NA-TEANEYD BZAL ALge] P Az 1-19 T4 net BAFFEES A%

Pale yellow oil, yield : 75%, (keto and enol mixture; enol form : keto form = 1:0.4~0.5 by "H-NVR
analysis); Enol form; 'HNMR (500 MHz, CDCls) & 13.18 (s, 1H), 8.08 (d, 2H, J=9.0Hz), 7.40-7.32(m, 5H),
6.98(d, 2H, J=8.9Hz), 4.74(s,2H), 4.07(t, 2H, J=4.8Hz), 3.87(s, 3H). 3.45(t, 2H, J=4.7Hz). Keto form;
'HNMR (500 MHz, CDCl;) & 8.09-8.05 (m, 1H), 7.96(d, 1H, J=9.1Hz), 7.40-7.32(m, 5H), 7.00-6.96(m, 1H),
6.94(d, 1H, J=9.0Hz), 5.62(s, 1H), 4.86(d, 1H, J=14.6Hz), 4.55(d, 1H, J=14.6Hz), 4.23-4.19(m, 1H),
3.95-3.91(m, 1H), 3.91(s, 1H), 3.46-3.41 (m, 1H), 3.38-3.35(m, 1H).; “C MR (75 MHz, CDCl3) & 192.2,

165.8, 164.4, 164.1, 160.4, 153.7, 136.1, 135.8, 132.2, 132.0, 130.0, 128.8, 128.8, 128.3, 128.2,
128.1, 127.8, 126.0, 124.4, 113.8, 113.7, 113.3, 63.9, 62.0, 55.5, 55.3, 49.8, 49.4, 45.8, 45.5.; HRMS
(ED): m/z caled for CigHioNOs 325.1314, found 325.1308.

<AA Y 1> (2R, 75)-4-Benzyl-2-(hydroxy-phenyl-methyl)-morphol in-3-onel (2R, 75)-3al

WL

O

A7 Az 1-194 AzE 2-HFLd-4-Wd-2FH-3-2(2a, 3.48g, 11.8mmol ) % [R,R]-TsDPEN-RuCl-
9 (

Mesitylene (la, 37 mg, 0.005 B%)2 DCM (60 ml)ol] <91 &, of7]o] HCOMLF EtNe] &3H8-9o (&H] = 5:2)
7alE ARSI, e AN 2447 WWART. WS EAS DS SNT F FRE, E8 NaHCO, £,
Ages ANz ARSIt dodF £715S T4 NgS0,E Axe o wetedt. olates] gujE FuAA A

1

Asta, FES FTU4 AYst A2vtEaHI R ZAS 2A9 3= (3.35 902 FEIAT. HNR 29
EdEYo A 37A] FEAA ol A A (diastereomer )7} 97:3 ¥ &2 AEFHATE. (dr = 97:3)

A7 R 1914 HCOHSF EtNe] E3-89 (&4] = 5:2) tialel] HCOHe} EtNe]

&89 (=4

1
(e}
[\
it
n
b
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[0127]

[0128]

[0129]

[0130]
[0131]

[0132]

[0133]

[0134]

[0135]
[0136]

[0137]

[0138]

EASTES] 45 98.4%, >99% ee.

White solid, yield: 96~98%; mp 117.3~118.2 °C.; 98~99% ee: Chiralpak IB, 10% isopropanol/n-hexane, 1.5
mL/min, 254 nm, fx(minor) = 8.9 min, f(major) = 10.2 min; [a]pm= 1+95.6(c1.2, CHCl3).; 1H NMR (500 MHz,
CDCl3) & 7.50-7.48 (m, 2H), 7.39-7.34 (m, 3H), 7.29-7.26 (m, 3H), 7.00-6.98 (m, 2H), 5.24 (dd, 1H,

J=9. Mz, J=3.4Hz), 4.79(d, 1M, J=14.7Hz), 4.57(d, 1H, J=3.4Hz), 4.35(d, 1H, J=14.9Hz), 4.32(d, 1H,
J=9.8Hz), 3.98(ddd, 1H, J=1.6, 4.2, 11.9Hz), 3.76(dt, 1H, J=3.1, 11. 2 Hz), 3.25(dt, 1H, J=4.3, 12.0

Hz), 2.95(d, 1H, J=12.3Hz).; “C MR (125 MHz, CDCl;) & 168.4, 140.6, 135.5, 128.8, 128.1, 128.0,
127.7, 127.6, 126.8, 79.7, 73.6, 63.1, 49.8, 45.7.; HRMS (EI): m/z caled for C;sHigNO3 297.1365, found
297.1365.

<A Ad 2> (2S, 7R)-4-Benzyl-2-(hydroxy-phenyl-methyl)-morphol in-3-one[ (2S, 7R)-5al]

(L0

A7) AAd 1, R 104 [R,K]-TsDPEN-RuCl-Mesitylene Zvuf thAlol [S, S]-TsDPEN-RuCl-Mesitylene Zwj
(4a, 0.005 F2H)E A3 2S Adstns $Ue Ao WS Aastadrt. H MR 2AEFRA A ¥

Bl A ol A A v &(diastereomer ratio)S 97:3 & FA3HgHEo] dojgrt. (dr = 97:3)

L o

FAESE] F8: 97%, >98.3% ee.

White solid, yield: 97%; mp 117.3~118.2 °C.; 98.3% ee : Chiralpak IB, 10% isopropanol/n-hexane, 1.5
19
D

mL/min, 254 nm, fx(major) = 8.7 min, tz(minor) = 10.7 min; [alpy = -96.8(c0.8, CHCI3).; " NMR (500 MHz,

CDCl3) & 7.49 (d, 2H, J=7. 1Hz), 7.39-7.32(m, 3H), 7.30-7.27(m, 3H), 7.02-6.99(m, 2H), 5.25(dd, IH,
J=9.6Hz, J=3.2Hz), 4.78(d, 1H, J=14.8Hz), 4.57(d, 1H, J=3.1Hz), 4.37-4.34(m, 2H), 4.00-3.96(m, 1H),
3.75(dt, 1H, J=3.0, 11.6 Hz), 3.26(dt, 1H, J=4.1, 12.1 Hz), 2.97-2.93(m, 1H).; “C MR (75 MHz, CDCls)

§ 168.3, 140.6, 135.5, 128.8, 128.1, 127.9, 127.7, 127.6, 126.8, 79.7, 73.6, 63.0, 49.8, 45.7.; HRMS
(E1): m/z caled for CigigNOs 297.1365, found 297.1364

<ZA e 3> (2R, 7S)-4-Benzyl-2-(hydroxy-(4-chloro-phenyl )-methy! )—morphol in-3-onel (2R, 75)-3b]

AAd 1, W 20 28 E24S -2 A-4-wE-BEXHU-3-2 thalol] AlFzd] 12004 AxH 2-(4-F=
7 :g— [e]

EASE =8 90%, 92:8 dr, 95.3% ee.

White solid, yield: 95% (170 mg) at F/T = 5:2, 90% at F/T = 0.2:1; mp: 125.8~127.6 °C.; dr = 92:8.;
95.3% ee (Chiralpak IB, 10% isopropanol/n-hexane, 1.0 mL/min, 254 nm, tz(minor) = 13.8 min, tz(major) =

16.5 min); [a]1>31= +62.6(c0.3, CHCl3).; H NMR (500 MHz, CDClz) & 7.42 (d, 2H, J=8.3Hz), 7.32-7.29(m,
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[0139]

[0140]
[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

on

££9l 10-1506297
5H), 6.92-6.91(m, 2H), 5.15(d,1H, J=5.6Hz), 4.85(d, 1H, J=14.7Hz), 4.58(d, 1H, J=9.3Hz), 4.55(d, 1H,
J=3.5Hz), 4.23(d, 1H, J=14. 7Hz), 3.96(dd, 1H, J=3.1Hz, J=11.9Hz), 3.78(dt, 1H, J=3.0Hz, J=11.5Hz),
3.23(dt, 1H, J=4.2Hz, J=12.0Hz), 2.94(d, 1H, J=12.3Hz).; “C NIR (75 MHz, CDCl3) & 168.3, 139.1,
135.3, 133.4, 128.9, 128.3, 128.2, 127.9, 127.9, 79.3, 73.0, 63.1, 49.9, 45.7.; HRMS (EI): m/z calcd
for CigHigNO3 331.0975, found 331.0972.

<ZAd 4> (2R, 35)-4-Benzyl-2-(hydroxy-(4-methyl-phenyl)-methy! )-morphol in-3-onel (2R, 35)-3c]

White solid, yield: 96%; mp: 113.4~115.2 °C.; dr = 98:2.; 98.9% ee; Chiralcel IB, 20% isopropanol/n-
hexane, 1.5 mL/min, 254 nm, ¢x(minor) = 4.9 min, tx(major) = 5.4 min; [a]p31 = 492.3(¢c0.3, CHCl3).; 'y
NMR (500 MHz, CDCls) & 7.37 (d, 2H, J=7.9Hz), 7.29-7.27(m, 3H), 7.18(d, 2H, J=7.9Hz), 7.02(m, 2H),

5.22(dd, 1H, J=9.5Hz, J=3.0Hz), 4.81(d, 1H, J=14.8Hz), 4.55(d, 1H, J=3.2Hz), 4.36(d, 1H, J=14.8Hz),
4.15(d, 1H, J=9.6Hz), 4.00-3.97(m, 1H), 3.76(dt, 1H, J=3.1Hz, J=11.2Hz), 3.28(dt, 1H, J=4.4Hz,

J=12.2Hz), 2.96(d, 1H, J=12.3Hz), 3.85(s, 3H).; “C MR (75 MHz, CDCly) & 168.4, 137.7, 137.2, 135.6,
128.9, 128.8, 128.0, 127.8, 126.7, 79.8, 73.5, 63.1, 49.9, 45.8, 21.3.; HRMS (EI): m/z caled for
CisH19NOs 311.1521, found 311.1516.

<A 5> (2R, 7S)-4-Benzyl-2- (hydroxy-(4-methoxyl-phenyl)-methyl)-morphol in-3-onel (2R, 75)-3d]

OH
gqe!
NS0 OMe
Bn
A7) Al 1, B 2ol A S BEE -l d-EXY-3-2 dAldl Az 140l A AlxE 2-(4-v 5
Al -4l -E 2 E-3-2(2d) & AREE Zle Alffshale A Ao R Nhe FAsd

White solid, yield: 98%; mp: 128.4~129.1 °C.; dr = >99:1.; 99.3% ee (Chiralpak IB, 20% isopropanol/n-
hexane, 1.5 mL/min, 254 nm, fx(minor) = 6.5 min, tx(major) = 7.3 min); [a]D31 = +75.3(c 0.3, CHCl3).; 'y
NMR (500 MHz, CDCls) & 7.40 (d, 2H, J=8.7Hz), 7.29-7.27(m, 3H), 6.99-6.98(m, 2H), 6.90(d, 2H,

J=8.7Hz), 5.17(dd, 1H, J=9.6Hz, J=3.2Hz), 4.82(d, 1H, J=14.8Hz), 4.54(d, 1H, J=3.3Hz), 4.32(d, 1H,
J=14.7Hz), 4.31(d, 1H, J=9.4Hz), 4.00-3.97(m, 1H), 3.85(s, 3H), 3.77(dt, 1H, J=3.0Hz, J=11.5Hz),

3.25(dt, 1H, J=4.2Hz, J=12.1Hz), 2.95(d, 1H, J=12.3Hz).; 13C NMR (75 MHz, CDCls) & 168.5, 159.2,

135.6, 132.7, 128.8, 128.0, 128.0, 127.8, 113.5, 79.7, 73.3, 63.1, 55.3, 49.8, 45.8.; HRMS (EI): m/z
caled for CigHoNO3 327.1471, found 327.1466.

o, ¥ S A7) AAdE TSR sto] AWsiglont o= el AuA ofysiy, E wwe oy
o] 71kl S AMS 7zl AA AW g Wd 2 dT T |Eke] A& ofstel Hyd A
TR el =8 5 vk AMdE olasto]of gt
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