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FHEH 1T —1 ~1—4 (EEWYW2 a)

1- (2-Hydroxy-6-methylphenyl) amino-3-methylbutane—-1-
carbonitrile (EMif 1, L&Y 2a):
HPLC (Daicel Chiralpak AS, hexane/’ PrOH = 9/1, flow rate = 1.0

ml/min): ¢ = 8.3 min (major), t = 10.2 min (minor).

1- (2-Methoxy-6-methylphenyl) amino-3-methylbutane-1-

carbonitrile:

'H NMR (CDC1,) =1.00 (d, 3H, /=6.6 Hz), 1.03 (d, 3H, J=6.6Hz),
1.80-1.83 (m, 2H), 1.99-2.07 (m, 1H), 2.30 (s, 3H), 3.71 (m, 1H),
3.85 (s, 3H), 4.20 (v, 1H, J=T7.6Hz), 6.76-6.79 (m, 2H), 6.95
(t, IH, J=7.8Hz); C NMR (CDCly) & = 17.8, 22.0, 22.5, 24.9,
43.92, 47.4, 55.8, 109.0, 120.6, 123.3, 123.5, 130.5, 132.8, 152.0,
HRMS calcd for C,H.N,0 (M7) 232.1576 found 232. 1589.

HE.FSLSILa9LMEICO>NTEH. BERER
ODNMRAWEFIZELY ., RIEB@BEICEWLWT., X ;

g, 0 peen
I °t O
L = N-Methylimidazole

DHEETEEL. COBETOYT7/H (CN) F. RIb
ODt-H0 7/ BELTRERERLTLEVWEEZT I DON D,
<EmBEH 2>

b/ Wl
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=Sy R' R? BRI | IE | LREHE

2— mol% % ee%

1 Ph H 5 80 86

2 a —~Nap H 5 83 85

3 Ph(CH,), CH, 25 85 94

4 CeHy7 CH, 25 76 92

5 CgHy7 CH, 1 86 84

6 CgHys CH, 25 93 91°

7 CeHi7 CH, 25 95 91°

8 ‘Bu CH, 5 99 94

9 ‘Bu CH, 25 94 91

10 C_CGHH CH3 2.5 95 94

11 tBu CHg 5 quant 86

12 ‘Bu CH, 25 quant 8g¢

¢ Zr(0'Bu), M HYIZ(0"Pr), ZEA LT
¢ (S)-3-Br-BNOLB L U(S)-6-B—BINOLZE{FEARLT=,
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Btz AMFSELEEDIZODVWTRHEREL 2,
EwHl 2 — 1

2-(2-Hydroxyphenyl) amino-2-phenylacetonitrile ( & i #i
2-1):

HPLC (Daicel Chiralcel OD, hexane/’ PrOH = 9/1, flow rate =
1.0 ml/min): t; = 40.0 min (major), & = 49.7 min (minor). 'H
NMR (CDCL,) & = 4.43 (br, 1H), 2.40 (d, 1H, J = 7.2 Hz),
6.72-6.93 (m, 4H), 7.43-7.61 (m, 6H); *C NMR (CDC1;) & = 30.6,
114.2, 114.9, 118.4, 120.7, 121.5, 127.2, 129.3, 129. 5, 133. 3,
134. 0, 144.5.

2-(2-Methoxyphenyl) amino-2-phenylacetonitrile:

'H NMR (CDC1,) & =3.81 (s, 3H), 4.67 (d, 1H, /=8.3 Hz), 5.43
(d, 1H, J = 8.3 Hz), 6.90-6.95(m, 4H), 7.42-7.47 (m, 3H),
7.59-7.62 (m, 2H): '*C NMR (CDC1,) 5=49.8, 55.4, 110.0, 111.6,
118.2, 119.6, 121.2, 127.2, 129.2, 129.4, 134. 1, 134. 5, 147. 4,
HRVS calcd for CisHN.0 (M) 238.1107 found 238.1093.

EHEH 2 — 2

9-(2-Hydroxyphenyl) amino—2-a-naphthylacetonitrile (3ZHif
2-2):

HPLC (Daicel Chiralpak AD, hexane/’ PrOH = 9/1, flow rate =
1.0 ml/min): = 28.5 min (minor), & = 33.7 min (major). 'H
NMR (CDC1,) &= 4.43 (d, IH, J=7.8 Hz), 3.73 (br, 1H), 5.95
(d, tH, J=7.8Hz), 6.67 (d, 1H, J=16.8 Hz), 6.73 (t, 1H
J=6.8Hz), 6.92 (¢, 1H, J=6.8 Hz), 6.98 (d, 1H, /=16.8
Hz), 7.41-7.49 (o, 3H), 7.82-7.92 (m, 4H) : °C NMR (CDC1,) &
=48.5, 113.3, 114.9, 118.3, 120.4, 121.5, 122.7, 125. 2, 126. 2,
126.4, 127.3, 128.3, 129.0, 130.1, 130.5, 133.3, 133. 9,
144. 2.

1-(2-Methoxyphenyl) amino—1-a—naphthylacetonitrile:

'H NMR (CDC1,) &= 3.96 (s, 3H), 4.92 (d, 1H, J=8.3Hz), 6.26
(d, 1H, J= 8.3 Hz), 7.05-7.15 (m, 2H), 7.24-7.26 (m, 2H),
7.73-7.78 (m, 3H), 8.13-8.20 (m, 4H); 3C NMR (CDC1,) 6 =48.0,
55.3, 110.0, 111.2, 118.3, 119.5, 121.3, 122.8, 123. 2, 126. 3,
126.5, 127.3, 128.3, 129.0, 130.2, 130.5, 133.9, 13+ 7, 147.3,
HRMS calcd for CiHgd.0 (M) 288. 1263 found 288. 1277.

16
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EmH2 -3 (EEYW25b)

1- (2-Hydroxy-6-methylphenyl) amino-3-phenyl-propane-1-
carbonitrile (Emif2-3, {LE® 2b):

HPLC (Daicel Chiralpak AS, hexane/! PrOH = 19/1, flow rate = 1.0
wl/min): t = 30.7 min (major), fz = 34.2 min (minor). 'H NMR
(CDC1,) 8=2.18 (s, 3H), 2.19-2.27(m, 2H), 2.80-3.01 (m, 2H), 3.79
(br, 1H), 4.14 (t, 1H, /= 6.7THz), 6.64-6.83 (m, 3H), 7.19-7.34
(m, 3H); '3C NMR (CDCl,) 6 =17.6, 32.9, 32.5, 48.3, 113.4, 120.3,
122.1, 123.7, 126.2, 128.2, 128.4, 130.9, 130.1, 139.7, 131.3,
139.7, 149.5. HRMS caled for CHgN.0 (M) 266.1420 found
266. 1419.

EmHl 2 —4~2—7

1- (2-Hydroxy-6-methylphenyl) aminonane—l-carbonitrile (E R

& 2-4~2-T) :
HPLC (Daicel Chiralpak AD, hexane/’!PrOH = 19/1, flow rate = 1.0
ml/min): # = 10.4 min (major), & = 13.0 min (minor).  'H NMR

(CDC1,) & = 0.89 (r, 3H, J=6.7 Hz), 1.20-1.70 (m, 12H), 1.92
(dt, 2H, J=7.3, 7.7THz), 2.33 (s, 3H), 4.00 (¢, 1H, J=7.3Hz),
6.70-6. 93 (m, 3H): 'C NMR (CDC1,) & =14.0, 17.7, 22.6, 25.6, 29.0,
99.1, 29.3, 31.7, 34.2, 49.7, 113.4,120.4, 123.0, 125.2, 130.8,
134.5 150.1, HRMS caled for CiHN,0 (W) 2742047, found
274. 2045.

EZ2EmH2—-—10

Z-Cyclohexyl—Z—(2-hydroxy—6-methy1phenyl) aminoacetonitrile
(Emif) 2-10) :

HPLC (Daicel Chiralpak AS, hexane/!PrOH = 9/1, flow rate = 1.0
wl/win): ¢ = 10.0 min (major), g = 13.1 min (minor). 'H NMR
(CDC1y) 3 =1.19-1.42 (m, 5H), 1.67-2.08 (m, 6H), 2.33 (s, 3H),
3.84 (d, 1M, J=6.1Hz), 6.70-6.92 (m, 3H); “C NMR (CDCly) & =
17.7, 25.6, 25.7, 25.9, 28.6, 29.5, 41.4, 53.3, 113.5, 119.6,
123.0, 125.1, 130.9, 132.3, 149.9. HRMS calcd for CjsHsN.0 (M)
244. 1577, found 244.1377.
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2HmE 2 -1 1. 12

2, 2-Dimethyl-1-(2-hydroxy-6-methylphenyl) aminopropane-1-
carbonitrile (ERH] 2-11~2-12):

HPLC (Daicel Chiralpak AD, hexane/!PrOH = 9/1, flow rate = 1.0
ml/min): tz = 8.2 min (major), ¢ = 16.2 min (minor). 'H NMR
(CDC1y) & =1.21 (s, 9H), 2.31 (s, 3H), 3.353 (br, 1H), 3.77 (br,
1H), 6.65-6.89 (m, 3H): “C NMR (CDC1,) 8=17.6, 253.9, 34.8, 59.8,
113.5, 119.5, 122.0, 124.6, 130.9, 131.9, 149.5. HRMS calcd for
CoHgN,0 (M) 218.1420, found 218. 1419.

< Em®EfH 3>
XD RIE K ;

HO H,CO
1. CH;I, K,CO5/acetone, 1t
HN 2. sat, HCI (g)/CH;OH, reflux HN
R1/LCN R” CO,CHs;
2a: R" = (CH3),CHCH, 3a: R = (CH3),CHCH;
2b: R' = PhCH,CH, (54%, 2 steps)

3b: R = PhCH,CH>
(43%, 2 steps)

1. Ce(NH,),(NO3)s, CH;COOH/
CH;0H-H,0, 0°C NH, HCI

2. sat, HC1 /CH;0H R CO,CH3j

4a: R = (CH3),CHCH;, (>99%ee)
(70%, 2 steps)
4b: R = PhCH,CH5 (>99%ee)
(56%, 2 steps)
Z#>T. a —FP I/ BIXTLIEEYMEERL .,

ThHhbE . FF . 2EEM2ABFICLTHELELZN (2
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—ErFOFY—6—AFLTzNA)FTE/ YL
&M 2a, 2b)%EZCH, |, K, CO, /7EbtrvIZT&
TEETREIETT/ —LEOHEZ A MXTIIEL.
RWNWT. . EBKOHC | /AR /7 —)LEBHRERERSE TV
FIOEDAFILIRATILEAOERZT DR, THNITE
T . REZETHELEN-—BHR - —F I/ ALKRUEBEAFILI

ZF) (lE&dHM3 a, 3b) TFif,

Methyl-2-(2-methoxy—6-methyl) phenylamino-4-methyl
pentanoate ({L &% 3a):

HPLC (Daicel Chiralpak AS, hexane/! PrOH = 1000/1, flow rate =
1.0 ml/min): t = 8.1 min (minor), # = 11.0 min (major). 'H NMR
(CDC1,) 8=0.95 (d, 6H, J=6.4 Hz), 1.38-1.63 (m, 2H), 1.75-1.86
(m, 1H), 2.30 (s, 3H), 3.62 (s, 3H), 3.93 (bs, 1H), 4.24 (t, 1H
J=7.2 Hz), 6.68-6.82 (m, 3H); 3C NMR (CDC1,;) & = 18.2, 22.4,
22.6, 24.8, 43.4, 51.5, 53.6, 57.7, 109.1, 121.0, 123.4, 128.3,
134.8, 150.8, 175.7. HRMS calcd for C;;H.NO; (M7) 263. 1679, found
265. 1688.

Methyl-2-(2-methoxy-6-methyl) phenylamino-4-phenylbutanoate
({e&% 3b) :

HPLC (Daicel Chiralcel 0J, hexane/! PrOH = 19/1, flow rate = 1.0
ml/min): zz = 8.1 min (minor), & = 11.0 min (major). 'H NMR
(CDC1,) 6=0.95 (d, 6H, J=6.4 Hz), 1.238-1.63 (m, 2H), 1.75-1.86
(m, 1H), 2.30 (s, 3H), 3.62 (s, 3H), 3.93 (bs, 1H), 4.24 (t, 1H,
J=7.2Hz), 6.68-6.82 (m, 3H); 3C NMR (CDC1,) & = 18.2, 22. HRMS
caled for CgHyNO; (M) 313.1679, found 313.1678.

kt&M3alzoWVWT. . E£UYUHDLTFTUVEZDILZFL—F
(CAN)ZHAWTEBILELPBEBL. KT 2N-—free—7
JBBIZRFILELTOOSA LS Y AFLIRATL(EED 4
a) &z,

FURELELEBEODILELAYMS ald.0COEEIS
THC I A/ /7 —LIZ&YREBFT EZILETERICH
ht-, E&W2 anobOWEFX., 70%TH 2T,

EEeM4s a DX EHEIL. e e 99BULEETM DTz,

n

of

LY

A
g
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EARDILEYMOREYHBEIRORTODNDESY TH D,
it & ¥ 3 a

7

=l

_'5
&

Leucine methyl ester (N-free amino ester) ({L&% 4a):

'{ NMR & = 0.86-0.95 (m, 6H), 1.40-1.62 (m, 2H), 1.73-1.82 (m,
1H), 2.27 (bs, 2H), 3.22 (s, 3H); BC NMR & = 21.8, 22.9, 24.7,
43.8, 51.9, 52.7, 176.8. HRMS calcd for C:HsNO, (M) 145, 1104,
found 145.1103.

. HPLCOHERIZ. Av Vs LltgOlEHIZOL
L =5
Leucine methyl ester (=y S A MR

HPLC (Daicel Chiralpak AS, hexane/! PrOH = 19/1, flow rate 1.0
nl/min); & = 19.1 (minor), & = 26.7 (major).

BEizLTiEtaw3byY. . EEHWI4dDLDDBS —T7 =0
TV AFILIRARTFILEHRE,

EMHE. HPLCOBEBIEIROEEY TH 2k,

B-Phenylalanine methyl ester (N-free amino ester) ({t&% 4b):
'H NMR & = 1.75 (br, 2H), 1.83-1.90 (m, 1H), 2.04-2.11 (m, LH),
2.68-2.78 (m, 2H), 3.47 (br, 1H), 3.71 (s, 3H), 7.18-7.30 (m, 3H):
BCNMR 8 =31.9, 36.4, 51.9, 53.9, 126.0, 128.39, 128.42, 141.2,
176. 4. HRMS calcd for C,H,NO, (M) 193.1104, found 193.1102.

B-Phenylalanine methyl ester (-~ /' A /W AB#):
HPLC (Daicel Chiralcel OD, hexane/! PrOH = 9/1, flow rate 1.0
ol/min); 2z = 24.4 (major), & = 29.1 (minor).
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<ZE®pH 4>
b/ ONN - -

chiral Zr catalyst
(2.5 mol%)
TBSO(CH,),CHO  + RNH, + HCN -
80%, 91% ee

HO H,CO

HN 66 % HN

TBSO/\/\/'\CN 5 HO/\/\/LCN

HaCO
. Q
T asve Twn CO,CHs3

CO,CHj4

a: 1. CH;I, K,COs/acetone, rt; 2. Buy,NF/THF,
b: 1. CBr,, PPhy/CH,Cly; 2. sat, HCl /CH;0H, reflux,
¢ 1. Ce(NH,),(NO;)s, CH;COOH/ CH;0H-H,0, 0°C

C#>»T.D—FRayVEBEBEAFILIRTILESRLZ,
EREBETOERYWOHPLCOHER BEYMMHER
XDEBYTH D,
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1t

it

Pas
=

Pa
=

¥ 5

5- tert-Butyldimethylsiloxy—1-(2-hydroxy-6-methylphenyl)
aminopentane-l-carbonitrile ({L&E® 5):

HPLC (Daicel Chiralpak AS, hexane/!PrOH = 24/1, flow rate = 0.5
al/min): & = 13.5 min (major), & = 15.3 min (minor).  'H NMR
(CDCL,;) & = 0.00 (s, 6H), 0.84 (s, 9H), 1.20-1.70 (m, 4H),
1.83-1.87 (m, 2H), 2.23 (s, 3H), 3.29 (t, 2H, J= 5.6 Hz), 3.99
(t, 1H, J=17.0Hz), 6.59-7.28 (m, 3H); BC NMR (CDC1,) & = -5.4,
17.7, 18.3, 22.0, 25.9, 31.9, 33.8, 49.4, 62.6, 113.4, 120.3,
122.8, 124.7, 130.8, 132.0, 149. 8. HRMS calcd for CaoHy N, 0,785 1 (M)
362. 2391, found 362.2390.

¥ 6

S—Hydroxy—l—(2—methoxy-6—hydroxyphenyl)aminopentane
carbonitrile (b&# 6):

'H NMR (CDCLy) & = 1.35-1.72 (m, 4H), 1.88-1.98 (m, 2H), 2.27 (s,
3H), 3.62 (t, 2H, J=3.9 Hz), 3.82 (s, 3H), 4.12 (t, 1H, J=6.9
Hz), 6.74-7.35 (m, 3H) ; 3C NMR (cpCl,) 8=17.6, 21.8, 31.7, 33.7,
48.9, 55.7, 61.8, 108.9, 120.2, 123.2, 123.5, 130.5, 132. 6,
122. 0.

N-(2-Methoxy-6-methylphenyl) -pipecolic acid methyl ester
et 1)

'H NMR (CDC1,) & = 1.52-1.60 (m, 2H), 1.68-1.82 (m, 4H), 2.29 (s,
3H), 3.51 (t, 2H, J = 6.6 Hz), 3.66 (s, 3H), 3.81 (s, 3H), 4.19
(v, 4, J=7.5Hz), 6.69-6.82 (m, 3H); °C NMR (CDCL,) 3 = 18.2,
22.8, 32.2, 33.0, 44.6, 51.7, 53.6, 238.8, 109.0, 121. 1, 123.4,
128.4, 134,53, 150.8, 175.0. HRMS caled for C,sHaNa0; (M) 263. 1522,
found 263. 1521.
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it& 1 8

Pipecolic acid methyl ester ({k&# 8):

'H NMR (CDC1,) & = 1.53-1.76 (m, 2H), 1.78-1.82 (m, 4H), 2.97 (br,
1H), 3.45-3.52 (m, 1H), 3.54 (t, 2H, J=6.7 Hz), 3.74 (s, 3H);
3C NMR (CDC1,) & = 23.0, 29.7, 32.2, 44.6, 52.1, 52.9, 169.7.

EEXELONABT RN
MEHELCHBALEZESY ., COHEBORAICE > T, &€
XD LS54T VvERBATIILEHALIC.TRERBTILT
EFE#HEYVWE LT IHEEICHL. BRE, ILKRERM
ZrYNLE.FLTCa—TF I/ BEZFFE

T A ENARED D,

n

2 a — 7

n
A
|
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ER O HE

1. PLTEFREEMEFTIVLEEDLEVICTST K
FELE . CNLIZYLTLIFXFTVREREFHELEESF T b
— LIt AYMEERABTHIEIZEYBBLAEZXTIT LD L
SO LAMBEOFEETICRESIEDIILEEHRBLET K
I a—TF7 I/ bFYILDOEETFTE,
kEHAEEFT F—LEEEYMA. 3, 3 - T
£—-1,1 —F—-2—-F27+r—JLEt6, 6 —THO
1,1 —E—-2—-F7F—1LOLHESCEDITETSH
FREB1OHREHTE,

LA AV —LLELEYOEETICRIEGESE DHHFKE
k2 0o®EHRE,
ERE1HLLIOLWTANMNDODHEHERETH > T.

I

> W w e M DO N fE U
) . | .

>
218

2
R' CHO

(FhOR'[E,. BBRAEZALTLTE L LRIEKFTEZ

T

TEEINBF7ILTFEFIEEHME. XA

HO

HoN
R2

(P OR*IF. KEEFE-EBEHRREZHELTVTIE &
WERIELKEEERTT)TREINZTFTIVIEEEME. VTV
tAhkFELrREBEETAHRHK
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(X OR' BLURBFHIEZDHLDETRTYT)
TEINDIAEEMRNRa«a —FT I/ ZPYLEERSTED
L EBRBETEIRFEEHRLG -7
5 &

5. ZRE1HELLAOLWT hAAOAERICEYREL:
e EH Lo —F I/ FUNLOST /I EEAILRED
LELELEFTOEEEALERBEBREIEDI I LEZEZHH
LT AR EMHEBL - T I/ BEORETE,

6. EREBI4OHFZFIZEYBEONFa—-—TFT 2/ =FrUL
DT/ EEIRTFTLEICEBRL.RVDTEBESBRIES

J = kYL o E

11

i

% T /=&
NH,

R1 CO2R

(XBPORBELUR' F. BBREFZTHLTULTE LRI
KEERZTT)
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BHEHE,
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n
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(ORI BEEEERT)
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R0
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