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1.1. 717] B Al ¢F

A5 YA e AFA S ALEsle] 333 3] A (optical rotation)-S =4 8F5 a1,
Thermo Electron Corporation(Thermo Fisher Scientific Inc., Waltham, MA, USA)
©] NICOLET 380 FT-IR -3 357 & AF&-38to] FT-IR 2 E 3 & 7] 53513
t}. Varian Gemini 300(300, 75MHz) 2 Varian Mercury 400(400, 100MHz, Agilent,
Santa Clara, CA, USA)= AH&-3te] W3 F5 2 2 TMS(300, 75MHz, Agilent,
Santa Clara, CA, USA)E A48l 'HNMR 2 "CNMR =3 E&l & 531510},
Jasco LC-1500 Series HPLC system(JASCO, 4-21, Sennin-cho 2-chome, Hachioji,
Tokyo 193-0835, Japan)S AF-&3}¢] 7] & HPLC ¥4 -2 43 5151 v} B F<ll(CaH,
), THF(Na, benzophenone), 2 CH,Cl,(CaH,) §+-5--8 vl = A Al 5] AL-&3FA ). &
kg of] AR Al 9F-2 Aldrich(Louis, MO, USA), TCI(Tokyo, Japan) 2] A &2 A}
g3t o, st A4e- A g g o G L= 423U Merck's silica

gel 60 (230-400 mech)S A AZvtE 189 o] 1A Y0 2 ALg-31glt.

1.2. o}l Zvfj(3}3H4 4)9] A
U] & 2 2| gho| A (R,R)-1,2-t] ¥ d of] & gl T] o} RI(DPEN, 300 mg, 1.41 mmol)<]
oo 7hHd 3}3FE(1.41 mmol) 2 MgSO, 141 mLE 37}l £35S 48
oF HF A At} o] F A }ol E I E(celite filter) Z Z-3ll MgSO, = | 71}
A 555 TE NaBHy(4.0 33 2 ol &h& 14 mLE A 7bshar, E3HE
ol A 3A]ZF Bt nHEEFAL, 1 N NaOH &9 o 2 A 5ta1, of & o} A g o]



10
WO 2024/034767 PCT/KR2023/003846

E 20mL=E 33 =319 et 7 7] 258 99 (brine) 2 A A 3Fa1, MgSO,
E AZA 7 AT A sHAZ T A =S A A 2 A2ntE T8
(Meh=/A s E A 12008 A et AFA LA ZA &g opr| = A=A
B4 8% FEHAESA 1)

[101] (W32 1]

102
T C :
NH> NH

2a-e
[103] ol W, AloF 2 271 thek 2k (@) 1.0 eoq. 7HE W B1FE, MgSO,, 55
(0.1 M), 3+, 4841 2L (b) ol ¥HE(0.1 M), NaBH, &, 3A1 (A uEA] Q1 =&

81-90%).
[104]

[105] g o] o A AJof|of] W Fuf o] uA| g4 <l of = vh3- 3 Ao

[106] (1) (1IR,2R)-N-isopropyl-1,2-diphenyl ethylenediamine(1a, &}3}2] 4-1)

[107] [a]p * +24.5° (¢ = 5.1, CHCLy), IR (KBr): 3378, 3023, 2958, 1609, 1454, 767, 718

cm; "H NMR (300 MHz, CDCL,) 87.21 - 7.07 (m, 10H), 3.96 (d, 1H, J =7.5 Hz), 3.79
(d, 1H, J =7.2 Hz), 2.60 - 2.47 (m, 1H), 1.74 (s, 3H), 0.95 (d, 3H, J = 2.7 Hz), 0.93
(d, 3H, J =2.7 Hz); "C NMR (75 MHz, CDCL) §141.9, 127.7 (2C), 127.7 (2C), 127.5
(20), 126.9 (2C), 126.6, 126.5, 66.8, 61.8, 45.6, 24.3, 21.7, HRMS (FAB+) for C;;H,,
N, [M+H] *, Calcd: 255.1861, Found: 255.1863

[108] (2) (1R,2R)-N-(3-pentyl)-1,2-diphenyl ethylenediamine(1b, 3} 8} 2] 4-2)

[109] [alp * 49.4 (c = 6.3, CHCL,), IR (KBr): 3374, 3031, 2953, 1605, 1458, 767, 702 cm’
: '"H NMR (400 MHz, CDCl,) 87.18 - 7.09 (m, 10H), 3.95 (d, 1H, J = 6.8 Hz), 3.77 (d,
1H, J = 6.4 Hz), 2.21 - 2.16 (m, 1H), 1.71 (s, 3H), 1.37 - 1.19 (m, 4H), 0.76 (t, 3H, J
=7.6 Hz), 0.68 (t, 3H, J = 7.6 Hz); "C NMR (100 MHz, CDCl;) §142.1, 127.8 (2C),
127.7 (2C), 126.9 (20C), 126.6 (2C), 126.5 (2C), 66.6, 62.0, 56.1, 26.6, 24.1, 10.2, 8.2;
HRMS (FAB+) for C;sH,;N, [M+H] *, Calcd: 283.2174, Found: 283.2176

[110] (3) (1R,2R)-N-(4-heptyl)-1,2-diphenyl ethylenediamine(1c, 3} 3}2] 4-3)

[111] [alp © +16.7 (c = 17.3, CHClL3), IR (KBr): 3382, 3023, 2953, 1597, 1450, 759, 710
cm’; "H NMR (400 MHz, CDCL,) 67.19 - 7.10 (m, 10H), 3.95 (d, 1H, J = 7.2 Hz),
3.78 (d, 1H, T =7.2 Hz), 2.30 - 2.24 (m, 1H), 1.69 (s, 3H), 1.33 - 1.07 (m, 8H), 0.80 (t,
3H, J = 6.8 Hz), 0.74 (t, 3H, ] = 6.4 Hz); *C NMR (100 MHz, CDCl,) §142.3, 127.9
(20), 127.8 (2C), 127.7 (2C), 126.9 (2C), 126.7, 126.6, 66.8, 62.0, 53.6, 37.2, 35.2,
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[112]
[113]

[114]
[115]

[116]
[117]
[118]

[119]
[120]

[121]
[122]

18.9,17.6, 14.4, 14.1; HRMS (FAB+) for C,;H; N, [M+H] *, Calcd: 311.2487, Found:
311.2480

(4) (1R,2R)-N-(5-nonyl)-1,2-diphenyl ethylenediamine(1d, 3} }2] 4-4)

[alp * -4.1 (c = 8.5, CHCL), IR (KBr): 3370, 3031, 2925, 1601, 1458, 767, 702 cm'*
. 'H NMR (400 MHz, CDCL,) §7.24 - 7.10 (m, 10H), 3.96 (d, 1H, J = 6.8 Hz), 3.78 (d,
1H,J = 6.8 Hz), 2.29 - 2.23 (m, 1H), 1.74 (s, 3H), 1.31 - 0.99 (m, 12H), 0.83 (t, 3H, J
= 6.8 Hz), 0.80 (t, 3H, J = 6.8 Hz); "C NMR (100 MHz, CDCL,) §142.2, /126.6, 126.6,
66.6,61.9, 53.8, 34.4,32.2,27.9,26.3, 23.0, 22.7, 14.0, 13.9; HRMS (FAB+) for C,;H
3sNa [M+H] ¥, Caled: 339.2800, Found: 339.2806

(5) (1R,2R)-N-(cyclohexyl)-1,2-diphenyl ethylenediamine(le, £} 3}2] 4-5)

[a]p ® +14.8 (c = 31.8, CHCLy), IR (KBr): 3362, 3027, 2933, 2847, 1609, 1458, 751,
706 cm™; '"H NMR (300 MHz, CDCl;) §7.23 - 7.10 (m, 10H), 3.95 (d, 1H, J = 6.9 Hz),
3.85(d, 1H,J=6.9 Hz), 2.23 - 2.16 (m, 1H), 1.69 (s, 3H), 1.88 - 1.47 (m, 5H), 1.10
-0.90 (m, 5H); “C NMR (100 MHz, CDCl,) 8142.2, 127.8 (2C), 127.7 (2C), 127.5
(20), 126.9 (2C), 126.6, 126.5, 66.1, 61.9, 53.3, 34.7, 32.4, 26.0, 24.9, 24.4; HRMS
(FAB+) for CyH,N, [M+H] ¥, Calcd: 295.2174, Found: 295.2178

1.3. 2388 ASEA DI Yol ERZ X JFEE S 2)9] B H L& WS
21 -0l A 2 mL2] WF-g & (Brine:1 N HCI = 1:1)°]] o}%l Z=wjl (3} 812 4, 0.023

mmol)Z &3 82 2] d A =(3}814] 1,0.92 mmol)S A 7FEF T oF 108 FF
FRESE 3 ol ER A 3}3FE(3}812] 2, 0.46 mmol)-S A 7FEFA T 64 7F Hek
WHEE F =7 Al Z et vl el el 22 33] &3t} #7152 NaHCO;
2 F3letal £42 MgSO, & 11283, 1 5% F 2e]714 A% (EAHex =
1:10) AZvFE T 2 wh3 A 2384 3)S 58kl

Vg of o ool whet sy AE ol ERA SeEo v o=
b o = Alxzd 71E Yol ER AL fA o v A §HA 9l o = vha-t

(1) (S)-2-(N-Phenyl hydroxyamino)-cyclohexanone(2a, 3} &}2] 3-1)

[alp © +189.2 (¢ = 9.8, CHCL,), IR (KBr) : 3398, 3058, 2937, 1712, 1598, 1492,
1448, 1400, 1290, 1122, 935 cm'; 'H NMR (300 MHz, CDCl,) & 7.26 (t, 2H, J =
8.4 Hz, Ar-H), 7.05 (d, 2H, J =7.5 Hz, Ar-H), 6.94 (t, 1H, J =7.2 Hz, Ar-H), 6.27
(s, 1H, OH), 4.23 (t, 1H, ] = 9.6 Hz, CH), 1.63 - 2.58 (m, 8H, eight proton of CH2);
C NMR (75 MHz, CDCL) § 209.7, 150.1, 128.6 (20), 121.6, 115.9 (2C), 72.5,
42.0,27.8,27.2, 24.3; HRMS (FAB+) for C;,H,;sNO, [M] *, Caled 205.1103, Found
205.1106; Enantiomeric excess was determined by HPLC with a Chiralpak AD-H
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[127]

[128]

column (97.6:2.4 hexane:2-propanol), 1.0 mL/min; major enantiomer tr = 42.5 min,

minor enantiomer tr = 50.3 min.

A LY Yol EZL & W

L1 §vle] EFol b wg

Lol ER A ohE Whgoll A Gul 7h A Eo] Wk B A A B A of] M]3
I G2 21517] 93 5] (35 4-2)F AL8 3]
CHE 1), B ie] ol 2 Ao Hey st Jojg o
(81-94%)= LEFH ATt bk, Bl o] Aol wpe} g0
Ak Lo FAE 5L H0) S ALgate] HRe *fﬂam uﬂ e #
F(65%)= VEFH &= Q5 (brine) A T}, ¥ L o A FHull = A HC)H ]
o)z ol Felat] djiel, T4 FAAY grile] A5, Sl Fol e
EA B}oll 7ol Bho] Full whg Al Mol E SHA szt A 7T 5= QT
=, 34 gulo) A Sul o] g A o] Frkstn, Sule] A o] Zratel uhet 2
A o] AgH o] F7FetaL Aol &f Aol A7} ob-g 3} 5| mL s m] ul ]
3l 3,:% 2D AN S JER QT whd, A Bl kA A S A4 A
ufo]] o] &k vo] Em AW Y] 23R U 5 Qsty] wol H
S ERHT whebA, F 19 S 223w Ax 2R E N-ol

o] =g 2 Ao T £ A2 ute guje AR

T

° Hu 2
rO*'
oo
=
il
>,
nd
of
32

Ph Ph

0 o 10 moles 12N HN{ Q EIH

N © HCla "Ph

o (aq) i @
Solvent, rt, Time

-

2eq 1 eq
1]
Entry Solvent Dielectric Time Yield ( ee (%) °
constant %) °
1 Brine 32 lh 65 94
2 DMSO 47 lh 58 91
3 CH;CN 37 lh 52 90
4 MeOH 33 lh 50 90
5 - - lh 46 92
6 CH.Cl, 9.0 lh 42 81
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7 THF 7.6 1h 40 94
8 Toluene 2.4 15 min 25 86

[129]
[130]

[131]

[132]

[133]
[134]

[135]

* Isolated yield. * ee values were determined by chiral phase HPLC using the AD-H

columns.

12. 599 S50 HE Tg
A3 whg 2710)H Bt A F 7] 2 oWl Ful o] S 2Alehgh
A2V A o] QRGN FHBEE FES Aasolth 53, H) 143
512 4-4)2] 82 v 1b(EHe14] 42)9] S E R} vgkiz] ol drjHoR
QA el 7 2 g walo] glovt QA EA L of2k F7hal gt Sl ta(a e

4-1)F FALRE o] QAN E 2E= Sl 1b(3FSH2 4-2)9] A -5-, S 1a0]] H

_]

It

3 gl A ool & & 2ol & Btk whebA Hare] & A EAA S B
o= vl 1aE A eSS Th(3E 2)
O O OH
O 10 mol% Cat.eHCI I{E
1 - ~
t* N : > Ph
“Ph Brine, rt, 1 h
2 eq 1eq
[3%2]
Entry Cat Yield (%) *° ee (%) °
1 la 82 99
2 1b 65 94
3 Ic 61 96
4 1d 53 98
5 le 49 98

* Isolated yield. ° ee values were determined by chiral phase HPLC using AD-H colu

mns.
13. 09 2% @ Fao mE v
Ardgol Bk et Aol A ol g A 8] wte] Bl shd 2xolA
28-S 889l 9 10°Col A 582 A Lol A9} §AMS AL ed s
VERY = Al 82%0 A 95% & Z 718 THE 3).
Ph, ph
o 10molvs 2N HN_< o OH

O I
(5 ’ ':;‘Ph e N\Ph
Brine, Temp, Time
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[136] [3£3]
Entry | Cyclohexanone: | Temp (°C) Time (h) Yield ( ee (%) °
Nitrosobenzene %) *
1 I:1 rt 1 55 92
2 2:1 0 1.5 88 98
3 2:1 -10 3 95 99
& 2:1 -10 6 95 99
5¢ 2:1 -10 24 52 99
6 1:2 -10 2 71 82
7 1:5 -10 2 65 80
8§ 2:1 -10 6 98 99
* Isolated yield. " ee values were determined by chiral phase HPLC using AD-H col
umns. ¢ Using 5 mol % 1a cat. ¢ Using 1 mol % 1a cat. © Using 5 mol % benzoic a
cid and 1a cat.

[137]

[138]

[139]

[140]
[141]
[142]

[143]

EH Yol ER A SFE(3FeHA] 2)of thek are] d AE(3 e 1)9] v Eol U

O|ER A ¢ ghgol of® J &g X =A] Lol ] 9d Al e 4s %75‘ t
R ALl S Z Aol EZ Al Al 9] Bl o] 1:1%] 7 -f-(entry 1), 2:1%]
(£ 29 entry DEY} =8 F 7S B A] o] ZHASEG o, ‘/}O]Efﬁiﬂxﬂﬁ |
ofe] 2 TV 8 R A8 o] TS Thentry 6 H 7).

A7bE = Sl o] 4ol 1 mol% = A% Z -F-(entry 5), T8 2 A&7 €A
o] 7+ttt S ] %ol 5mol% R S u B AIFS oAt B T
(entry 4) 78 95% 2 A4 9A 99%E VHEFH T

g, W2 4HS5 mol%)S H7HehA kg o] o] A 8ol
UhHentry 8). o] = Wl £A4bo] Alo] SR A= BA LS T3l ofnl Suff 248 3

olul YAE FA e Aol ).

—10 ol

by
>

A

14, 94 Aol HE1E TFHE A WAYS
712 lobul Su)(31814] 4)= Abo] 2 A E(5814 1)} whgaho] oL
e, A R ol e G de) AL S 7)Y ol ol ER 4 3R
(3}8H2] 2)& A Hufj9lo] S AFS ) A AR S B4 3he) o] T 34 3}
5 2427 o dotrlo] whgato] ol B2 A% whg A B35 32 4
AR O ER A SE W AR S0 B o Bt eg 49l qlop
wg Al

| o, Qlobl o} o] E 5 4 345HE Abo] o] Aol A4 E ) 6l 4= Hol 4
B 7k EA AL, 1 A ol ER 4 B3 o] YAl B Haslels o

o
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[144]

[149]
[150]
[151]

[152]
[153]

[154]

ey

Aok webA R)-7127% o) DA Bt (S)- 71+ o

S8 tHE 2).

71ek tlotdl Suj o} Ale] E 2 A E 2 yh-g-ol] of g <l
7t AR Kl u o] Ao whg 1Tt A

A7 W2 A Y E L qlop Rl 3} o] ER A SR

a-sHo| EEAlobH| = 81 FHE 2 o] 7F3-E(C) 7 2 A

st 53] RS Svl = AMEHE 93 19 entry 8), HHE

w2 A 218w of of 2] FabEo] A YAk wke] Wl

o L
ox Mt
M ox

b

Lo ofo

Ho

ST )
o ril N o
OV O

L ose o
o
2
oﬂoﬂg‘wé
o o

o g 4

H

A2 oy it
o
0,

o to M |o

o
-
T,

32
o,

£ o

oy
N

Moo 2 oox

R oag

=

&3
olo
©

o o>z o o
o rlo o
ol 8

e L2

S A W =

>~
il
s

A 2. FAALLE T & 27 R HAUFY €954 d9A vlw
1. 25 & o] B WE 2 A A A ALt
o] £(Density Functional Theory, DFT) Al 22 7|2 1} Suj o] oA Y
7] Y%+ Ao 2 A, Gaussian 16 2 Gauss-View 6.0 22138 AL-&35}
. # 28}¥ 342 Becke three-parameter Lee-Yang-Parr (B3LYP) €
g3ttt ol %, 6-31G(d,p) 71+ A EE AL&-3to] H % 54 &
ANE ALHS 35Sl ) HE-§-&, 5 (A (intermediates, IM), A
(transition states, TS), ® A &) o] ¢h41 3] H 2314 5, W&5a5
Al ol vhg-Eo Ao ehA gk i/ (3] 2= A ol L <] (Gibbs free
energy))E TS5 L gt o] ToAA HAa e Aol dH YA E 5
o]

o)
=
o} ey Bog 5 250 NEZ 73298 K 2 1719}l 4] A4t

ng,
brt
ek

o T
N

rt ofo Ok
P‘L
)

32
£ &

W M

>
el

o & & o)
o ) o

02 2

o £

)

r
e
H

S

6=}
<

£ 5
=1

=3
— O

o}

-
32

225" 2 F3E AE A9 2 A A Bl

ZF il AU @A o] thall Z vl 1a(3} 312 4-1) L 1b(3} 312 4-2)9] o] 4 H o] 4
Bl £ 7] 4} (gas phase) 2 S~ (water phase)oll A H] 1L3}o] HE-g-A] 2}ol & 2A}E}S]
TH3E 2). Alat Ax, 7170l A Z vl 1a7} Z: 0] 1bE. T} 0.424 keal/mol 7H2 ] QF4
o)) o1}, A o A Eu) 1a7} E )] 1bXE.UF 13.016 keal/mol S SHEH(E 3).

I f-AFSE k& Al o] vhEFSETE H ¥E-2(MeOH), o} A4 £ E 2 (CH,CN), DMSO £}

]
hs
22 2 BHCH,CL) S A3 8w
1}
A
2o T L2 AL g A wbS A o] Bl A $-225te] A8 At A abA )
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[47% 1]

[ 2]

AT
[3}82] 112 TA ¥ = 31 &) (3} 812 213 B H = 3
A [3}8h4] 312 FA = 3RS A 25 gA = 233
A7) bl A [3hHA 415 BAE R S Se S
07 Fh=, I E Yol ER A FEA Y Az
[2Fsh4 1]

7] 3}8FA] 4ol A,
RﬁxLCVLQA@ = o A9
@l §lolA,
/\L ] HE-S-2 Bt ¢ HE-g-(asymmetric aldol reaction)?] A2 53 0.2

TS Yol ER A FRA9] Az,
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