CHAPTER I1

EXPERIMENTAL

2.1 General
The weight of all chemical s

electrical balance. Melting points" fig.on an Electrothermal 9100 melting
point apparatus. Evaporatio? i€ l.out on a Biichi Rotavapor R-114
equipped with a Biichi f."_i_“_,‘ storb | 7' WAIEr aspirator. The progress of the
reactions was followe ‘ yar | hromatograph ,(TLC) performed on Merck
D.C. silica gel 60 Fyss 0.
UV light (254 nm), _

chromatography was g€rfa bn NG 20400 mesh silica gel using a medium

lates and visualized using either

anate reagents. Flash column

pressure of 2-3 atm py‘". dg ]
Proton (‘H) and cafbc . .', : -{idresonance (NMR) spectra were
i e \!
0 sgecHoae cratiy :
recorded on a Bruker ACF f 77 .; “ i raiing at 200 MHz ('H) and 50 MHz
(C) in CDCl; (unless ;::::- 3= aical shifts (8) are reported in parts per

million (ppm) relative dgel protonated solvent signal

as a reference. Co * '_, oupling unless otherwise

- -

noted and are reporte in Hert

Optical rotatlons were measured in a Belhngham + Stanley Ltd. ADP220
polarimeter. @w ﬁgﬁwm?mmmass LCT mass

spectrometer

@M@aﬁiﬂuwﬁ%mmﬁ@

d1um powder > 99.99 % containing 1.2 % Mg was purchased from Aldrich
Chemicals Co., Ltd. and R(-)-a-phenylglycinol (> 99 % ee) was purchased from
Fluka. All other chemicals were purchased from Fluka, Merck or Aldrich Chemicals
Co., Ltd. and were used as received without further purification. Commercial grade
solvents for column chromatography were distilled before use. Solvents for rcactions

were AR grade and used without further purification.
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2.3 General procedure for the preparation of imines

R2

0 N
% 2 CHyCly, rt I
Rl)LH RNHz . ~anhMgso, Rl)\H

To a 25 mL round bottom flask was added the amine (1 mmol) and 5 mL of
of the aldehyde (1 mmol) and anhydrous

e. After leaving overnight, the

dichloromethane, followed by additie

magnesium sulfate (10 mg

magnesium sulfate was removed by filti “The filter cake was washed with

dichloromethane, the -.7 W nathesdlvent was removed in vacuo to
obtain the desired produgs | VRt used ,\-a;; next step without further
purification. ' ' -

2.3.1 N-Benzylidenelpenzyfa gt

Colorless of ’r——===== ":"_:;-?' (CDCl3, 200 MHz); &
4.87 (2H, s, CH,Ph), #38 (8} 85:({2H, m, aromatic CH), 8.41
(1H, s, HC=N); "C-RMR (CDCls, 50 MHz); & 65.1 (CH,Ph), 127.1, 128.0, 128.4,

e TV INE Y
2.3.2 Iﬁ;e .

Colorless oil, 95.7 % yield (1 mmol scale); 'H-NMR (CDCl3, 200 MHz); &
5.64 (1H, s, CHPhy), 7.30 (13H, m, Ar), 7.86 (2H, m, Ar), 8.46 (1H, s, HC=N);
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PC-NMR (CDCls, 50 MHz); & 78.0 (CHPhy), 127.1, 127.7, 128.5, 128.6, 130.8,
136.3, 143.9 (Ar), 160.9 (HC=N)

2.3.3 N-benzylidene-(R)-2-amino-1-phenylethanol

Colorless oil, €
(2H, m, CH,OH), 4
8.36 (1H, s, HC=N)

NMF (CDCl3, 200 MHz); & 3.93
245189 (10H, m, aromatic CH),

2.3.4 2-Isopropyl-4-(1)-pjff

I-31

Color éﬂ ni DCl;, 200 MHz);
0.99 (6H,m,@ﬂ 18 Sﬁlﬂ,( m@ 3.55 (1H, m,
1xCH W OH)-420 (1H ot .WCQCHZOH),
9

Other imines derived from phenylglycinol were used without characterization.
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2.4 General procedure for the allylation of imines

.R?
R? R’ HN R’
N~ 3 In
R ~ Br . PO
+ 1
" \(K/ MeOH R %
R "H R R’ R

To a mixture of the imine (1.0 mmol) and indium powder (288 mg, 2.0 mmol)
) was added allyl bromide (3.0 mmol). The
g re until all the metal had dissolved

in an appropriate alcoholic solvent (5

reaction was stirred vigorously a
(30 min - 2 h), at which timi
was diluted with 10 % aqUEOUS NG SERAciCl with ethyl acetate (10 mL x 3).

> reaction. The reaction mixture
The combined organic cxtie e | ‘-:,.‘ : ~~~~~ porated and the residue was
purified by flash colum : ) el ing hexane-ethylacetate as

eluent.

2.4.1 N-benzyl-1-phengibuf

yellow oil 0.
(1H, brs,

H, mﬂ%ﬁﬁ( 00l) ,
(ArCH); 117.5 (CH=CH,), 126.8, 127.0, 127.3, 128.1, 1283 128.4, 135.4 (CH=CH,),
140.5, 143.7; LRMS (ESI+) m/z 238.2 (M-H")

i EVIHZ, CDCl3) & 1.80
¥L,H,Ph), 3.65 (2H, m,
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2.4.2 N-benzyl-1-(3'-hydroxyphenyl)but-3-enamine

o aD)
ol e

I1-2

Purified by flash col
a yellow 0il 0.17 g, 66 % vie
(2H, m, CH; allyl), 3.64.(1
(2H, m, CH=CH.,), 5.66+
(10H, m, aromatic €
(CH,Ph), 61.5 (ArCH
135.0 (CH=CH,), 139

0 it 8 & abhy (10 % ethyl acetate-hexane) to give
4 0 mHOVSAO@ B-NMR (200 MHz, CDCl;) § 2.48
( , CH,HyPh and ArCH), 5.06
, ArtCyH and ArC4CH), 7.25
Y 5 42.1 (CH, allyl), 51.1
CH,), 127.3, 128.6, 129.8,
4.2 (M-H)*

2.4.3 N-benzyl-1-(4'-chol
e T

¥

Purified by ﬂash chromatoggaphy (10 % éthyl acetate-hexane) to give
a yellow oil _‘ 161 scal :

MHz, CDCl;) & 1.88

(1H, br s, NH __za 1), 3.56 (1H, d, J=13.3, CH,HyPh), 3.73 (2H, m,
7.36 (m, 9H,

aromatﬂ ml‘( oMtz & ﬁﬁﬁ z_ﬁ H,Ph), 61.0

(ArCHCH,), 118.0 (CH=CH,), 127.0, 128.2, 128.5, 128.7, 128.8, 132.7, 135.1
(CH=CHy), 140.5, 142.5; HRMS (ESI+) calcd for C;7H;sCIN-H* 271.1128, found m/z
272.1207 M-H)*
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2.4.4 N-diphenylmethyl-1-(2'-methoxyphenyl)but-3-enamine

Purified by flash colf
a yellow oil 0.25 g, 7

» ethyl acetate-hexane) to give
R (200 MHz, CDCl;) § 2.35
(1H, br s, NH), 2.62% 6'(3H, s, OCHs), 3.99 (1H, t
J=1.0 Hz, ArCH), 4 A/ £ 4509, (1, W CH=CHD), 5.85 (IH, m,
CH=CH,), 7.02 (2H, # P A 20 ‘and , 7.33 (12 H, m, aromatic
CH); *C-NMR (50 MEZCH )" {SCHY, 55.2 (ArCH), 55.8 (CH;0),
64.0 (CHPh,), 110.8, 114 2 126.9, 127.5, 128.0, 128.4,
128.8, 131.4, 136.6 (CH-C: |

)
@wﬂﬁﬂ LU
e e

yellow 3?1 0.25 g, 79 % yield (1 mmol scale); '"H-NMR (200 MHz, CDCl;) 6 2.56
(3H, t J=9.6 Hz, CH, allyl and NH), 3.75 (1H, t J=6.8 Hz, ArCH), 4.62 (IH, s,
CHPh,), 5.04 (2H, 2xd J=16.8, 6.3 Hz, CH=CH.), 5.73 (1H, m, CH=CH,), 7.29 (m,
13H, Ph-CH and Py-CH), 8.62 (1H, m, Py-C¢H); >C-NMR (50 MHz, CDCL3) § 41.5
(CH_ allyl), 60.8 (ArCH), 64.2 (Ph,CH), 117.2 (CH=CH,), 122.0, 122.6, 126.9, 127.1,
127.4, 127.9, 128.3, 128.5, 135.5 (CH=CH,), 136.1, 143.4, 144.6, 149.7, 163.1;
LRMS (ESI+) m/z 315.2 (M-H)"
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2.4.6 N-diphenylmethyl-1-isopropylbut-3-enamine

Purified by flash coluv n ¢
yellow oil 0.17 g, 61 % /igl

v (5 % ethyl acetate-hexane) to give a
1 (o FNMR (200 MHz, CDCL) & 0.9
(6H, d J=7.8 Hz, (CH), Gl t:00- H, m, (CH3),CH), 2.27 (2H, m,
‘PrCHCHL), 2.45 (1H, i, Egetrs 7 (s 18 '11 5 18 (2H, m, CH=CH.), 5.85
(1H, m, CH=CH,), 735 Gt &/ 1§h> N 0 MHz, CDCl;) & 18.4 and
18.8 [(CH3),CH], 29: : ' \‘s 9.0 (‘PrCH), 64.2 (CHPh,),
116.9 (CH=CH,), 12¢ , 136.5 (CH=CH,), 144.6,
144.9; LRMS (ESI+) m/

2.4.7 N-diphenylmethyi-1 fexyisse <

$.

oSS
yellow oil 0. , 20 % yiel )

[3H, pi( | I2HES, |

allyl)%amz sCH), ), 5.10 (1H, d

J=4.8 Hz, CH=CH,Hy), 5.75 (1H, m, CH=CH,H,), 7.25 (12 H, m, CHPh,); *C-NMR
(50 MHz, CDCl3)$ 14.2 (CH;CH,CH,CH,CH,CH,CH), 22.7
(CH3;CH,CH,CH,CH,CH,CH), 25.6 (CH;CH,CH,CH,CH,CH,CH), 29.3
(CH;CH,CH,CH,CH,CH,CH), 29.7 (CH;CH,CH,CH,CH,CH,CH), 31.9
(CH;CH,CH,CH,CH,CH,CH), 33.4 (CH,CH=CH,), 54.3 [(Ce¢Hi3)CH], 64.1
(CHPh,), 117.5 (CH=CH,), 127.2, 127.7, 127.8, 128.5, 135.4 (CH=CH,)
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2.4.8 N-benzyl-1-phenyl-2,2-dimethylbut-3-enamine

HN«@
S

11-10
Purified by flash column chroma ography (4 % ethyl acetate-hexane) to give a

yellow oil 0.08 g, 30 % yield (i )#'H-NMR (200 MHz, CDCl3) § 0.91
[3H, s, 1x(CH),CCH], 0.95: #CH, 3.36 (2H, d, m, CH,H,Ph and
PhCH), 3.63 (2H, d /=135 iHsdxd J=17.3, 10.9 Hz, CH=CH.,),
5.82 (1H, dd J=17.3, 10.0. i, m, 2xPh); *C-NMR (50 MHz,
CDCl;) § 20.8, 26.6 ( 4,Ph), 113.0 (CH=CH,), 126.7,
127.0, 127.5, 128.1," 141.0, 146.6; LRMS (ESI+)
m/z 266.2 (M-H)" '

2.4.9 N-diphenylmethyl £p ey g ~%enamine

i mﬁmmamm -

yellow oil 0.1 30 % yield (1 ol scale); ' NMR (200 , CDCl;) 8 1.03

[3H, ﬁ m§ g 335 (1H, s,
54 (1H, s, CHPhy),

ArCH), 4 H, 2xd J—106 173 Hz, CH=CH,), 5.85 (1H, dd
- J=10.9, 17.3 Hz, CH=CHj,), 7.35 (15 H, m, CHPh, and Ar-CH); '*C-NMR (50 MHz,
CDCl) § 22.5 [1x(CHs),C], 26.3 [1x(CH3),C], 41.3 [C(CH3),], 63.4 (CHPh,), 67.8
(ArCH), 113.2 (CH=CH,), 126.8, 127.0, 127.4, 127.7, 128.1, 128.3, 128.4, 128.9,
129.4, 130.2 (CH=CH,), 140.5, 143.6, 145.0, 1452, 146.2
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2.4.10 N-phenyl-1-phenyl-2,2-dimethylbut-3-enamine

Purified by flash column 0.5 % ethyl acetate-hexane) to give
a yellow oil 0.14 g, 55 % ( -NMR (200 MHz, CDCl;) § 1.03
[3H, s, 1x(CH3),CCH], Tt ‘ _ (1H, s, ArCH), 4.28 (1H, br s,
NH), 5.22 (2H, 2xd J- 083,592 (1H, dd J=11.1, 17.0 Hz,
CH=CH,Hy), 6.50 (2HT. g 48 #4 f pikih oo Qi) 6.67 (1H, 1, PhNH para CH),
7.08 (2H, t, PhNH TergdC il / 30 somatic' CH); PC-NMR (50 MHz,
CDCly) & 23.1 [1x(Gilf) @ 258, Ha),), 65.9 (ArCH), 113.4
(CH=CHy), 113.9, 11 rer 7 29.1 (CH=CH.), 140.4, 145.1,
147.7; LRMS (ESI+) m/f5

pp——
- 33 % 74
#

- (1115

BT g i g

2.4.11 N-diphenylmethyl-1,2

g

s

ApsnIaNmInenEY. . .

colourless 0il 0.24 g, 62 % yield (1 mmol scale) (inseparable mixture of diastereomer;
ds = 83:17 as determined by 'H-NMR). Major isomer: '"H -NMR (200 MHz, CDCl3) &
3.71 (1H, t, CHCH=CHa;), 3.72 (1H, d J=9.3 Hz, CHPh), 4.47 (1H, s, CHPh,), 4.95
(2H, 2xd J=21.0, 10.2 Hz, CH=CH,), 5.85 (1H, m, CH=CH,), 6.88-7.37 (20 H, m,
aromatic CH); *C-NMR (50 MHz, CDCL); & 57.7 (CHPh), 62.8 (CHPh,), 64.2
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[ArCHC(CH;),], 116.2 (CH=CH5,), 126.6, 126.8, 126.9, 127.3, 127.6, 128.1, 128.2,
128.3, 128.5, 128.6, 139.1 (CH=CH,), 141.5, 141.9, 142.9, 144.5

Minor isomer: 'H-NMR (200 MHz, CDCls) & 3.58 (1H, t, CHCH=CH,), 3.72
(1H, d J=9.3 Hz, CHPh), 4.68 (1H, s, CHPh,), 5.33 (2H, m, CH=CH,), 6.28 (1H, m,
CH=CH,), 6.98-7.46 (20 H, m, aromatic CH); *C-NMR (50 MHz, CDCL); & 58.7
(CHPh), 62.8 (CHPhy), 64.2 [ArCHC(CHs),], 117.2 (CH=CHy), 126.7, 127.0, 127.1,
127.4,128.2, 128.3, 128.4, 128.7,,139% CH,), 141.6, 142.1, 143.1, 144.6

2.4.12 Methyl-2-benzyl-2+

(diasteromerie zatio

(5 % ethyl acetate-hexane) to give
the major isomer ;,,‘.' il (1 mmol scale): 'H-NMR
(200 MHz, CDCl3). 30 SJCH, allyl), 2.88 (21, m,
CH,Ph), 3.31 (1H, t, ( ,.o- ), 3 e ).'12 (2H, m, CH=CH,), 5.75

(1H, m, CH—CHz) 7.0847.28 (m, 10H, aropatic CH); '’C-NMR (50 MHz, CDCly); &
40.2 (CH, a ﬂv:? ‘ , 60.4 (CHCOOMe),
2

117.8 (CH=C 7.3, 1 83 29.4, 135.1, 137.5, 143.2
@mmmi HHTNEOGH, ...

'H-NMR (200 MHz, CDCl3) § 1.90 (1H, br s, NH), 2.36 (2H, m, CH, allyl), 2.93 (2H,
m, CH,Ph), 3.39 (3H, s, OCHs), 3.47-3.60 (2H, m, CHCOOMe and ArCH), 4.93 (2H,
m, CH=CH,), 5.56 (1H, m, CH=CH,), 7.12-7.34 (m, 10H, aromatic CH); *C-NMR
(50 MHz, CDCI3)  39.1 (CH allyl), 42.2 (CH;Ph), 51.5 (OCH;), 612 (ArCHCHS),

61.6 (CHCOOMe), 117.5 (CH=CH,), 117.5, 126.7, 127.3, 127.5, 128.3, 128.4, 129.3,
135.0, 137.2, 143.0 (CH=CH;), 174.6 (COOMe)

Purified by flash col e
et e’ 2 4
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2.4.13 2-Benzyl-2-(1'-phenylbut-3’-enylamino)ethanol
e i :

II-16a I1I-16b
Purified by flash column chrauiit 4

(10 % ethyl acetate-hexane) to give
a yellow oil 0.11 g, 40 % yield : #08Le) [ separable mixture of diastereomer;

“tiomet. 'H-NMR (500 MHz, CDCly) §
#ym, 1xCH,OH), 3.67 (1H, m,
1055, 08(1H, 2xd J=17.7, 10.4 Hz,
RN matic CH); *C-NMR (50
.5, 61.7 (ArCH, PhCH,CH
,128.5,129.3, 135.2, 138.5

ds = 67:33 as determined by
2.38 (2H, m, CH, allyl);2
1xCH,0H), 3.75 (1Hgd
CH=CH,), 5.65 (1H, |
MHz, CDCls) & 38.9 (G 4f
and PhCHCH,OH), 117 4
(CH=CH)

Minor isomer: ! 0 2.38 (2H, m, CH, allyl), 2.87
(2H, dd J=13.1, 6.1 Hz, CLLPHI 10.7, 6.4 Hz, 1xCH,OH), 3.67 (1H,
m, 1xCH,OH), 3.75 (1H, myfetd =17.7, 10.4 Hz, CH=CH,), 5.59
(1H, m, CH=CH,)," S S H VR (50 MHz, CDCL); &
38.0 (CH, allyl), &34 554 (ArCH, PhCH,CH and
PhCHCH,OH), 118.0°(CH=CH,), 126.4, 126.8, 127.1; 128.5, 129.3, 135.2, 138.5

< AUHININTNNS
RINTANRATNEEY

121014691
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2.4.14 2-Isopropyl-2-(1'-phenylbut-3'-enylamino)ethanol

\=/ \=/
rig e SOH Hg/'\/OH
i Theal o
II-17a II-17b

Purified by flash colum el
a yellow oil 0.15 g, 51 i
ds = 90:10 as determinet™h
0.80 (6H, 2xd J=7.0 iz

' % (10 % ethyl acetate-hexane) to give
¥separable mixture of diastereomer;
'H-NMR (500 MHz, CDCl3) &
m, [(CH;),CH], 2.24 (1H, m,
'PrCHNH), 2.44 (2H, g 10:8, 4.4 Hz, 1xCH,H,OH ), 3.58
(IH, dd /=109, 4.3 Hz, 1 6.7 Hz, ArCH), 5.00 (2H, 2xd
J=17.19.1 Hz, CH=€E ' f TN 8 9%7.31 (m, SH, aromatic CH);
3C.NMR (50 MHz, @ 18 91 SHJ129.4 [(CH;),CH], 42.7 (CH,
allyl), 59.9 (ArCHCH; el (s 1% (CHCH;0H), 117.3 (CH=CH),
127.1, 127.3, 128.4, 135.4 fH-dT5 1 %
Minor isomer: 'H-NMB 2 i ) 8 0.86 (6H, 2xd J=7.0 Hz, [(CHs)
2CH], 1.89 (1H, ni_ (G i),2.33 (2H, m, CH; allyl ),
3.16 (1H, m, 1xClig!

, # 1xCH.H;OH ), 3.76 (1H,
dd J-8.5, 5.2 Hz, AW, 5.09 (O CH=CH,), 5.72 (1H, m,

CH=CH,), 7.19-7.31 omatxc CH 3C -NMR (50 MHz, CDClL3) 6 17.5,19.4
[(CH3),CH], 2), 60.1 (CHCH,0H),

60.8 (CHCH,OH), 118.2 (CH—CHz 127.1,127. %128 4,135.4 =CHy), 143.9

AN AN INENA
J

N ~~OH

O/\/\

II-19
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Purified by flash column chromatography (15 % ethyl acetate-hexane) to give
a colourless oil 0.24 g, 89 % yield (1 mmol scale); [a]*p = -35.2 (¢ = 1.052, CHCl;),
lit*! [a]p = -42.3 (c = 4.00, CHCls). 'H-NMR (200 MHz, CDCl;) § 2.46 (2H, m, NH,
CH, allyl), 3.53 (1H, dd J=10.7, 9.0 Hz, 1xCH,OH), 3.73 (2H, 2xd J=3.4, 4.6 Hz,
ArCHCH, and 1xCH,OH), 3.85 (1H, dd J=6.9, 4.6 Hz, PhACHCH,OH), 4.99 (1H, m,
CH=CH,), 5.65 (1H, m, CH=CHy), 7.18-7.37 (m, 10H, aromatic CH); ""C-NMR (50
MHz, CDCl) & 41.3 (CH, allyl) . 4, 65.6 (ArCHCH,, CHCH,OH and
CHCH,OH), 117.5 (CH=CHg ‘ 4, 127.5, 128.4, 128.6, 134.9
(CH=CHp), 141.1, 14353 LRN #2963 (M-H)'. Anal. Calcd for
C1sH,NO: C, 80.86; N . $H, 7.98; N, 5.23 %

2.4.16 (2R)-2-pheny enylamino]ethanol

i«
Purified by flas , A, hyl acetate-hexane) to give

a yellow oil 0.26 g, o8 /o yleld (1 iitio] scale); [a]**p=-15.2 (¢ = 0.99, CHCls); 'H-

NMR (200 74 (1H, br s, NH),
3.54 (1H, dd g ‘ ﬂgH lﬂg gk 2, PACHCH,OH and
1xCH,0OH m LH 5@ m, aromatic
CH), 7. ﬁs i, &, H) (50 MHz,

CDCls) 3 40.5 (CH; allyl), 61.3, 62.8, 66.1 (ArCHCHj, CHCH,OH and CHCH,0H),
117.6 (CH=CHy), 121.8, 122.3, 127.2, 127.4, 128.3, 128.5, 134.8 (CH=CH,), 136.1,
141.0, 149.0, 162.4; HRMS (ESI+) caled for CysHygN;O-H' 269.1654, found m/z
269.1649 (MH)+ Anal. Calcd for Ci7H20N,0: C, 76.09; H, 7.51; N, 10.44. Found: C,
74.83; H, 7.75; N, 10.36 %
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2.4.17 (2R)-2-phenyl-2-[(1'R)-1'-(2"'-furyl)but-3'-enylamino]ethanol

HN _-OH

R

Purified by flash columi
a yellow oil 0.20 g, 79 o= 51 (c = 1.05, CHCl;);
'H-NMR (200 MHz, CDOWY & 254 (211 SHS A, 2.74 (1H, br s, NH), 3.53 (1H,
dd J=10.8, 7.4 Hz, ' 08,4.5 Hz, 1xCH,0H), 3.84 (2H, m,
ArCH, PhC_HCHZOH), 4 CH¥=CH>) , m, CH=CH,), 6.05 (1H,
d J=3.1 Hz, furyl C;H), ¢ B fir \ H, m, aromatic CH and furyl
CsH); *C-NMR (50 M L8570 P \\ , 61.8, 66.0 (furyl CHCH,,
CHCH,0H and CHCI#O fo6. <10 % INCB=CH,) 127.2, 127.5, 1285,
134.5 (CH=CH,), 140.8 #f " ; -@-;1 % ¢ LRMS (ESI+) m/z 258.1 (M-H)".
Anal. Calcd for C;¢H;oNO A ,A , 944. Found: C, 74.72; H, 7.43; N,
5.45 % | :

- o

2.4.18 (2R)-2 -phen /7 i ‘enylamino]ethanol and

(2R)-2-phenyl-2-[(1'S :' . mmo]ethanol

@uﬂmﬂ%’ww@

c a0

II-23a I1-23b

Purified by flash column chromatography (20 % ethyl acetate-hexane) to give
a white solid 0.28 g, 94 % yield (1 mmol scale) (inseparable mixture of diastereomer;
d.r.= 94:6 as determined by 'H-NMR): (m.p. 67-68 °C); [a]*’p = -36.2 (c = 1.02,
CHCIs). Major isomer (2R,15): 'H-NMR (500 MHz, CDCl3) & 1.72 (1H, br s, NH),
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2.45 (2H, m, CH, allyl), 3.55 (1H, dd J=10.4, 6.1 Hz, 1xCH,OH), 3.71 (2H, m,
PhCHCH,OH and 1xCH,0H), 4.31 (1H, t J=6.4 Hz, ArCH), 5.04 (2H, m, CH=CH,),
5.71 (1H, m, CH=CHy), 7.21 (m, 9H, aromatic CH); *C-NMR (50 MHz, CDCl3) 5
40.5 (CH, allyl), 563, 62.0, 65.5 (ArCHCH,, CHCH,OH and CHCH,OH), 117.9
(CH=CH,), 127.3,128.4, 129.7, 133.2, 134.5 (CH=CHj,), 140.9, 141.3

Minor isomer (2R,1R): 'H-NMR (500 MHz, CDCl3) § 1.72 (1H, br s, NH),
2.24 (2H, m, CH, allyl), 3.47 (I1H.juk JJ iCH.OH), 3.71 (2H, m, PhCHCH,OH and
1xCH;0H), 4.07 (1H, m, A& FLAFCH=CH,), 5.63 (1H, m, CH=CH,),
7.21 (m, 9H, aromatc-C 1) C ‘ ¢ DT ) 6 42.1 (CH; allyl), 56.3, 65.5,
69.6 (ArCHCH,, CHCHg@MSEEOHCHT, ORI 9N@H=CH,), 126.8, 128.0, 1333,

134.5 (CH=CH,), 134" Y (B8 Saled ok C5H,0CINO-H' 302.1312,

found m/z 302.1311 QD) i a8 R E C,71.63;  H,668%N,

4.64. Found: C, 71.46,Jdf 640 s ’

; r ¥ . ﬁg’é ‘,“‘\ 3

2.4.19 (2R)-2-phenyl-2-[( ¥ L % @i ¥l but-3'-enylamino]ethanol

and (2R)-2-phenyl-2-[( -2 it phe -""l_ put-3'-enylamino]ethanol
altis « 4

\
i
\

s
Ausanenineas

A AABHHRA I B0
a yelloqqoil 0.24 g, 82 % yield (1 mmol scale) (inseparable mixture of diastereomer;

ds=80:20 as determined by 'H-NMRY); [0]**p= -45.2 (¢ = 1.04, CHCl;). Major isomer
(2R,1R): "H-NMR (500 MHz, CDCl;) & 1.87 (1H, br s, NH), 2.51 (2H, m, CH, allyl),
3.49 (1H, dd J=10.4, 6.4 Hz, PhCHCH,OH), 3.64 (3H, s, OCHs), 3.66 (1H, m,
ArCHCH,), 4.00 (2H, t, CH,OH), 5.00 (1H, m, CH=CH,), 5.73 (1H, m, CH=CH,),
6.71, 6.84, 7.14 (d, t, m, 9H, aromatic-CH); *C-NMR (50 MHz, CDCls) & 39.9 (CH,
allyl), 55.0 (OCH3), 56.6, 61.7, 65.2 (ArCHCH,, CHCH,OH and CHCH,0H), 110.5,
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116.7 (CH=CH,), 120.4, 127.6, 128.3, 131.1, 136.0 (CH=CH,), 141.8, 157.1
(COCHy)

Minor isomer (2R,15): "H-NMR (500 MHz, CDCls); & 1.85 (1H, br s, NH),
2.38 (2H, m, CH, allyl), 3.54 (1H, m, CHCH,OH), 3.72 (3H, s, OCH), 3.90 (1H, dd
J=8.5, 5.5 Hz, ArCHCH,), 4.00 (2H, t, CH,OH), 5.00 (1H, m, CH=CH,), 5.64 (1H,
m, CH=CH,), 6.71, 6.94, 7.30 (d, t, m, 9H, Ph-CH and Ph-OCH3); *C-NMR (50
MHz, CDCl;) & 41.1 (CH, a _ 32, (OCH;) 59.0, 61.5, 67.2 (ArCHCH,,
CHCH,OH and CHCH,OH), MO&.\ b j#CH,), 120.7, 127.6, 128.3, 131.1,
136.2 (CH=CH,), 141.1:4 ASAESIH) m/z 298.1 (M-H)*. Anal.
Calcd for C1oH,3NO;: C Buad:.C, 76.67; H, 7.65; N, 4.72 %

2.4.20 (2R)-2-phenyl- 1y )b -3'-enylamino]ethanol

Purified by i';_l, ; y1 acetate-hexane) to give

B ¢~ 0.89, CHCl;). '"H-NMR

(200 MHz, CDCl;) § 2.6 (2H, m, Cll; allyl), 3.71 — 3.984m, ArCH, PhCH, CH,OH),

5.20 (2H, m, CH=CH,)#524 (IH, m, CH%0H,), 6.67 (2H, m, ArC,H and ArC¢H),
Y Lt T
BC.NMR (5 z, CDCls) 8 40.1 (CH, allyl), 60.4, 61,2, 64.2 (ArCH,
PhC mm (ﬂm ﬂ%@lml 128.0,
128.(:,@;., 9, 4.4?- 2), '139.3, 157.2; (ESI+) caled for
C1sHyNO, H' 284.1651, found m/z 284.1638 (M-H)". Anal. Calcd for C;sHyNO,:
C, 76.29; H, 7.47; N, 4.94. Found: C, 76.08; H, 7.45; N, 4.97 %

a colourless oil 49 :
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2.4.21 (2R)-2-phenyl-2-[(1'R)-1'-(3'-chlorophenyl)but-3'-enylamino]ethanol and
(2R)-2-phenyl-2-[(1'S)-1'-(3""-chlorophenyl)but-3'-enylamino]ethanol

II-26b
Purified by ____- VA “% ethyl acetate-hexane) to give
a white solid 0.21 g, rable mixture of diastereomer;

\ 8e0); [0]”p = 221 (c = 1.13,

ds= 94:6 as determinedgby

CHCL;). Major isoméff (24 F f 1- iH2, CDClL) § 2.32 (1H, br s, NH),
2.52 (2H, m, CH, alif), iadidg 1 1§ \ " Wz, 1xCH,0H), 3.76 (2H, m,
PhCHCH,OH and 1xCHEOf), 3041 2407.0 Hz, ArCH), 5.09 (2H, m,
CH=CH,), 5.71 (1H, m, Q 5f;a§f:-=vy? , Womatic CH); ">C-NMR (50 MHz,
CDCls) 8 412 (CH, allyl), 59£72.), 6 CH,, CHCH,0H and CHCH,OH),

118.0(CH=CHy), 12:

4
-

#CH=CH,), 140.9, 145.9
Minor isomed( 24 "Bely) § 2.32 (1H, br s, NH),
2.52 (2H, m, CH, ally)), CIL,OH), 3.4 (2H, m, PhCHCH,OH and

) 3.55 :
1xCH,OH), 3.88 (1H, #,4ArCH), 5.15 (28§m, CH=CH,), 5.71 (1H, m, CH=CH),
7.11 (m, 9H{ M & : w Ma: 8%3.1 (CH, allyl), 58.5,
612, 67.1 (ATC

CH,, CHCH,0OH @and CHCH,QH), 118.3 (QHﬁE)I, 125.4, 127.2,

127, ﬁ?ﬁﬁ ml ﬁla C15HzoCINO:
C, 71.631 H, 6.68; N, 4.64. Fo 68: ,4.6

, 6.54; 6 %
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2.4.22 (2R)-2-phenyl-2-[(1'R)-1'-(3""-methoxyphenyl)but-3'-enylamino]ethanol
and (2R)-2-phenyl-2-[(1'S)-1'-(3""-methoxyphenyl)but-3'-enylamino]ethanol

»

L SOH

R

I1-27b

Purified by flash cg W15 .thyl acetate-hexane) to give

a yellow oil 0.16 g, 51

separable mixture of diastereomer;
' = 1.04, CHCl;3). Major isomer
W1, 2.51 (2H, m, CH, allyl),
t, ArCHCH,), 3.77 (3H, s,
§ (B, m, CH=CH,), 5.70 (1H, m,
CH=CH,), 6.79 (4H, m, § ‘ @ Ph-CH); 3C-NMR (50 MHz,
CDCl3) & 41.3 (CH; allyl),‘55’..2 %:n: 21.2, 65.7 (ArCHCH,, CHCH,0H and
CHCH,OH), 112.5:3] 17688 %) 3. 50(CH=CHy), 1413, 145.4

ds= 80:20 as determired __
(2R,1R): 'H-NMR (500"
3.56 (1H, dd J=11.7, 44
OCH), 3.86 (2H, dd J=74.

-

(CH=CH_), 159.6 (U
Minor isomer ( (0

1.85 (1H, br s, NH), 2. §

» GICl3) of a minor product; &

2H, m, CH, ally)), 3.54 (1H, m, CHCH,OH), 3.72 3H, s,
OCHj), 3.90 mg

H x” WOH), 5.00 (1H, m,

CH=CH,), 5 H=CH,), 6.71, .94, m , th, 9H, aromatic-CH);
450 M, ¢ m a ﬁmo 612, 66.9

(ArCHGHS CHOH, O lﬁ‘d 4681 ﬂ9m N 1274, 128.5,

129.4, lq36.0, 141.1, 154.4 (CH=CHy), 159.6 (COCH3); Anal. Calcd for C1gH;3NO»-
0.6H,O: C, 74.04; H, 7.91; N, 4.54. Found: C, 73.89; H, 7.70; N, 4.60 %
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2.4.23 (2R)-2-phenyl-2-[(1'R)-1'-(3"-hydroxyphenyl)but-3'-enylamino]ethanol
and (2R)-2-phenyl-2-[(1'S)-1'~(3""-hydroxyphenyl)but-3'-enylamino]ethanol

Purified by flash c¢ ¥ 0 'e thyl acetate-hexane) to give
: ' scale) (inseparable mixture of
j]”'p = -36.1 (c = 0.97, CHCly).
Major isomer (2R,1R » 4 (2H, m, CH, allyl), 2.78
(1H, br s, NH), 3.53 @1 0 , OH), 3.65 (1H, t J=6.4 Hz,
PhCHCH,0H), 3.74 (1Hg U/ #155% YHLOH), 3.84 (1H, m, ArCH), 5.00
(2H, 2xd J=18.3, 10.4 Hz, 5 WCH=CH,), 6.80 (3H, m, aromatic
CH), 7.24 (6H, m, aromatic C : 0 MHz, CDCl3); & 40.7 (CH> allyl),
59.6 61.2, 65.4 (AICHG £114.3, 1146, 117.6, 119.2,
127.3,127.7, 128.6,428 19, 156.4
Minor isomer (PR,15 AHz, {IDCL3) § 232 (2H, m, CH,
allyl), 2.78 (1H, br s, 3.47 (1H, m; CHCH,OH), 3.65 (1H, t J=6.4 Hz,
’% PENUAT Horn ncp o
,.; i (ArCHCH)),

PhCﬂCHzo:ﬁ
(2H, 2xd J=174}, 11.0 Hz, CH=CH,), 5.63 (1H,
CH,OH)113.7, 11456, 118.1, 119.9,

127.3, 127.7, 128.6, 129.6, 135.1 (CH=CH;), 140.0, 144.6, 156.7, HRMS (ESI+)
calcd for CigHp NO»'H' m/z 284.1651, found m/z 284.1661 (M-H)*

a colourless oil 0.2

diastereomer; ds= 946 2

CH—CHz) 6.80,(3H, m, aromatic
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2.4.24 (2R)-2-phenyl-2-[(1'R)-1'-(4"-chlorophenyl)but-3'-enylamino]ethanol

Purified by flashg o D ok # cthyl acetate-hexane) to give a
white solid 0.27 g, 9198 icld i nmnil. : "__-v-ﬁ.-' 8-70 °C); [a]*p=-18.3 (c =
104, CHCLy); "H-NMRECQ0 0/ £ DR I8 BOOGEDS: 5, NHD, 2.42 (2H, m, CH
ally), 3.51 (1H, dd 40 g 60£L 181 \\Q , m, ArCH, 1xCH,OH and
PhCHCH,0H), 5.03 40 | CH=CH,), 721 (m, 9H,
aromatic CH); C-NN# @t L) ¥ H, allyl), 59.4, 61.6, 65.8
(ArCH, PhCHCH;OH agfl #h@misio % (QH=CH,), 127.1, 127.5, 1284,
128.6, 1327, 134.5 (CH=Cjfy), 148555 Mg (EST+) m/z 302.1 (M-H). Anal.
Calcd for CigH,(CINO: ' ' 4.64. Found: C, 71.61; H, 6.70; N,
4.65%

17 X
2.4.25 (2R)-2-phenyli-Z:-[(1" DU 3'-enylamino]ethanol

qudinuniKinns
ANHINTYPLHTINEY

I1-30
Purified by flash column chromatography (5 % ethyl acetate-hexane) to give a

white solid 0.37 g, 98 % yield (1 mmol scale): (m.p. 66-68 °C); [a]*’p = -28.5 (c =
1.01, CHCL3); "H-NMR (200 MHz, CDCl3) § 2.32 (3H, s, CH3-4"), 2.41 (1H, br s,
NH), 2.48 (2H, m, CHj allyl), 3.51 (1H, dd J=10.6, 6.9 Hz, 1xCH,OH), 3.70 (2H, m,
ArCH and 1xCH,OH), 3.82 (1H, m, PhCHCH,OH), 4.98 (1H, d J=9.1 Hz,
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CH=CH.Hp), 5.07 (1H, d J=10.4 Hz, CH=CH,Hs), 5.65 (1H, m, CH=CH,Hy), 7.10
(4H, s, 4xArCH) 7.22 (m, 5H, aromatic CH); '>’C-NMR (50 MHz, CDCl;) § 21.1
(CH;-4'), 41.3 (CH, allyl), 59.3, 61.2, 65.5 (ArCH), PhCHCH,OH and
PhCHCH,OH), 117.3 (CH=CH,), 127.0, 127.2, 1274, 1286, 129.1, 1351
(CH=CH,), 136.7, 140.6, 141.3; LRMS (ESI+) m/z 382.2 (M-H)* Anal. Calcd for
C19H23NO: C, 81.10; H, 8.24; N, 4.98. Found: C, 80.90; H, 8.41; N, 5.10 %

2.4.26 (2R)-2-phenyl-2-[(1'R): .t 3 -enylamino]ethanol

Purified by flas
a yellow solid 0.23 g, 954
(c = 1.042, CHClL); 'H- By
(CH3);CHJ,1.63 [1H, m, (CH:)245, ¢ 4t
230 (1H, m, ‘PrCH M3 :
4.5 Hz, 1xCH,0 ﬁ” OH), 5.03 (1H, d J=9.1
Hz, CH=CH,Hy), 5.0841H, d J=15.8 H2, CH=CH,H;), $82 (1H, m, CH=CH,), 7.32

(m, SH, aromatic C 0 MH&/CDCI;) 18 8.8 [(CH;),CH], 30.5
s @ﬂﬁﬂ"""gﬂ%ﬁ st 5 A

CHCH,OH], 1168 (CH—CHz), 127 1275 128.5, 136.1 (CH= ), 141.4; LRMS
(ESI 93; N, 6.00.

Found 03

/0ethyl acetate-hexane) to give

p. 52-53 °C); [a]*p = -116.1
8 0.78 [6H, 2xd J=6.8 Hz,
s, NH), 2.18 (2H, m, CH, allyl),
, 3.63 (1H, dd J=10.6,

-

‘,‘.
“]
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2.4.27 (2R)-2-phenyl-2-[(1'R)-1'-n-propylbut-3'-enylamino]ethanol

5% ethyl acetate-hexane) to give a
by = -94.2 (c = 1.35, CHCL);
1.25 (4H, m, (CH,),CHj),
F, CH;(CH,),CH), 3.46 (1H,
103.86 (1H, dd J=8.6, 4.5 Hz,
, CH=CH,), 7.27 (m, SH,
1 [(CH:),CHs], 19.0, 37.0
%15(CH,);CHCH,, CHCH,OH and
CHCH,OH], 117.2 (CH=C , 3.6,135.2 (CH=CH,), 141.3; LRMS
(ESI+) m/z 2342 (MH)". Al iinind A ,.NO: C, 77.21; H, 9.93; N, 6.00.
Found: C, 77.51; Hyh £)

e 1

17 ¥

colourless oil 0.12 g, §
'H-NMR (200 MHz, ¢
2.17 (2H, m, CH, allyly#
m, 1xCH,OH), 3.63 (1#
PhCHCH,O0H), 5.08 (2]
aromatic CH); R
[(CH),CH3], 37.8 (CH,#

-enylamitio]ethanol

Auinuniiens
RN IAIIT N EY

e
Purified by flash column chromatography (5 % ethyl acetate-hexane) to give a

colourless oil 0.08 g, 33 % yield (1 mmol scale); [a]”D = -76.3 (c = 0.47, CHCl,);
'H-NMR (200 MHz, CDCl3) & 0.80 [3H, m, (CHy);CHs], 1.25 [6H, m, (CH,);CH],
2.17 (2H, m, CH; allyl), 2.34 (1H, br s, NH), 2.47 [1H, m, (CH);CH], 3.47 (1H, m,
1xCH,OH), 3.63 (1H, dd J=10.6, 4.6, 1xCH,OH), 3.86 (1H, dd J=8.6, 4.5 Hz,
PhCHCH;OH), 5.08 (2H, m, CH=CH,), 5.76 (1H, m, CH=CH,), 7.31 (m, SH,

2.4.28 (2R)-2-phenyl-2[(1'R)-1"-n-butylbu
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aromatic CH); "*C-NMR (50 MHz, CDCl); & 14.0 [(CH;);CH3], 22.7, 28.0, 34.4
[CH2)3CH3], 37.7 (CH; allyl), 53.7, 61.7, 66.8 [CH3(CH),CHCH,, CHCH,0H and
CHCH,OH], 117.2 (CH=CH,), 127.2, 127.5, 128.6, 135.2, 141.2 ; LRMS (ESI+) m/z
248.2 (M-H)". Anal. Calcd for C;sHasNO: C, 77.68; H, 10.19; N, 5.66. Found:
C, 77.51; H,10.26; N, 5.72 %

2.4.29 (2R)-2-phenyl-2-[(1'R)-1"

but-3'-enylamino]ethanol

Purified by flas ;‘- Y'ethyl acetate-hexane) to give

a colourless oil 0.21 g, 78" ¥ield, :;. #5=-78.9 (c = 1.07, CHCl,);

'H-NMR (200 MHz, CDOlf) §/60- . 6o 6illi, ™ (‘Hex CH), 2.15 (2H, m, CH,
allyl) 2.24 (1H, m, “Hex CH), 2202751, A0.52, 8.56 Hz, 1xCH,OH), 3.56 (1H,
dd J= 10.48, 4.64 iz 4.6 Hz, PhCHCH,0H), 5.00
(2H, m, CH=CH), 542 (1 54, aromatic CH); “C-NMR
(100 MHz, CDCls) 5.26.3, 26.4, 26.6, 26.8, 29.2, 34.84%Hex CH), 40.8 (CH, allyl),
58.7, 6128, (CH H CHCH and CHCH:OH], 1167 (CH=CH),
127.3, 127.4 @ﬂéﬁcﬁﬂﬁﬂx ﬁﬁ%‘w for CigH;NO-H'
i

274.2171, found'm/z 274.2192 (M-

2.4. 3(menyl-2-[n R)-1'-

Q/M

I1-35
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Purified by flash column chromatography (20 % ethyl acetate-hexane) to give
a yellow oil 0.25 g, 87 % yield (1 mmol scale); [a]**p = +26.0 (c = 1.00, CHCl5);
'H-NMR (200 MHz, CDClL;) § 2.26 (1H, br s, NH), 2.37 (2H, m, CH, allyl,
ArCHCH,), 3.34 (1H, dd J=13.9, 5.8 Hz, RCH), 3.56 (1H, dd J=10.7, 7.6,
1xCH,OH), 3.72 (1H, dd J=10.8, 4.6 Hz, 1xCH,OH), 3.90 (1H, dd J=7.4, 4.5 Hz,
PhCHCH,OH), 5.08 (1H, d J=10.1 Hz, CH=CH,Hy), 5.14 (1H, d J=18.6 Hz,
CH=CH,Hy), 5.84 (1H, m, CH=CHg)44 | d J= 8.0 Hz, ArCH=CH), 5.94 (1H,
d J=15.9 Hz, ArCH=CH), 7.25 G, 10 # CH); “C-NMR (50 MHz, CDCl;) &
39.7 (CH, allyl), 58.1, Gindielisd HCH,0H and CHCH,0H), 117.5
(CH=CHy), 126.2, 127 298527 4 |12 G8NI98:553880. 5, 132.6 (CH=CH)), 136.8,
141.5 ; HRMS (ESI+).gal RN 858ound m/z 294.1871 M-H)*

2.5 General procedurg allyl amine hydrochloride

salts

NHOHHC|  NHp HCI

g T
A

oftauxiliary was treated with a

The homoallytamine

slight excess of Pb(‘ )4 in 1:1 2C12/MeOH at0”’ or 2 hours. Large excess of

!\ heresultifig ithihe 10 llowed by TLC which
g

methanolic so

to affect the ¢

indicateg etclev e withi -C..Fhe mixture was adjusted to pH=1
with 00\Ka ol Yﬂ:ﬁ ligthyL-ether 10 ramove non-basic

q
impurit’es. The aqueous phase was adjusted to pH=12 with aqueous 15 % NaOH and

was extracted with diethyl ether. The dried ether phase was treated with excess
amount of methanolic HCI (prepared in situ from acetyl chloride methanol at 0 °C).
The solvent was evaporated and the residue was dried under vacuum to give the

homoallyl amine as a hydrochloride salt.
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2.5.1 (R)-1-phenyl-but-3-enamine hydrochloride
NH,. HCI
o
V-6
A white solid 0.14 g, 78 % yield (1 mmol scale); [a]*'p = -1.18 (c =085,
CHCl3); 'H-NMR (200 MHz, CDC 134 2.78 (2H, m, CH, allyl), 4.17 (1H, m, ArCH,
5.01 (2H, m, CH=CH,), 548N/ ##ar,), 7.31 (SH, m, aromatic CH);

BC.NMR (50 MHz, CDCE 5.8 (ArCH), 120.0 (CH=CH,),
127.7,129.0, 131.6, 1358%€ ESTH 7z 148.1 (M-H)'

2.5.2 (R)-1-isopropy!-b

A yellow solid 0. 1§ J scale); [a]*p = -4.8 (c = 0.834,
CHCL;); 'H-NMR (200 MHz, 5575 8080 [6H, d, (CH:)CH], 179 [1H, m,
(CH3),CHJ, 2.26 2 CHy)C 16, PrCH) 505 (H, m,
CH=CHb,), 5.60 (11 , BCDCL) § 17.8 [(CHs),CH,
18.5 [(CH;)»»CH], 29 , 54 (PrCH), 120.0 (CH=CH,),
132.2 (CH=CHy) ngs SI+) caled %C-,HlsN " m/z 114.1283, found m/z

g AN NS
TRy

V-8
A white solid 0.17 g, 82 % yield (1 mmol scale); [a]*’p = -6.91 (c = 1.04,
CHCl3); '"H-NMR (200 MHz, CDCl;) § 2.80 (2H, m, CH, allyl), 3.80 (3H, s, OCH3),
4.56 (1H, m, ArCH), 5.02 (2H, dd J=17.2, 10.2, CH=CHs,), 5.58 (1H, m, CH=CH,),
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6.89, 7.30 (4H, m, aromatic CH); >C-NMR (50 MHz, CDCl;) & 36.8 (CHj allyl), 55.4
(OCH3), 58.1 (ArCH), 110.8, 119.4 (CH=CH,), 120.7, 123.6, 127.6, 128.8, 130.0,
132.3 (CH=CHy), 156.9 (COCH;); HRMS (ESI+) calcd for C;;H;sNO-H' 178.1232,
found m/z 178.1236 (M-H)"

2.5.4 (R)-1-(2'-phenylethenyl)but-3-enamine hydrochloride

A yellow oil 0
CHCL3); 'H-NMR (200"
RCHNH,), 5.08 (2H, 1#C , 6.18 (1H, dd J=15.9, 8.1,
PhCH=CH), 6.63 (1H, £ m, aromatic CH); *C-NMR
(50 MHz, CDCL;)) ~ (MCH), 120.1 (CH=CH,), 123.8,
126.9, 1284, 128.6, 151 35 “LH,); HRMS (ESI+) caled for
C12HsN-H* 174.1283, found

., [a]*p = +23.1 (c = 0.78,
CH, allyl), 3.78 (1H, m,

2'5.5 R-l- 2!_ ;"ﬁ:—gn _____ R lasaine b .‘-_.‘
(R)-1-2"-pyrig 7 _

@uﬂiw NG
AN AR, ...

CHCL); Y HNMR (200 MHz, CDCl3) § 2.55 (2H, m, CH; allyl), 4.29 (1H, m, ArC _),
4.96 (2H, m, CH=CH,), 5.55 (1H, m, CH=CH,), 6.94-7.59 (3H, m, Pyridyl C3H, Cs
H, CsH), 8.43 (1H, m, Pyridyl C¢H); *C-NMR (50 MHz, CDCl3) § 40.2 (CH, allyl),
55.4 (ArCH), 119.3 (CH=CH,), 122.4, 122.9, 132.8, 136.9, 149.1 (CH=CHy,), 158.5.
HRMS (ESI+) calcd for CoHjoN,+2H' 150.1157, found m/z 150.08 [M+2H]*
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2.5.6 (R)-1-propyl-but-3-enamine hydrochloride

NH,.HCI
" e, et W

V-11

A colourless oil 0.12 g, 82 % yield (I mmol scale); [a]*'p = -0.16 (c = 1.10,
CHCL3); 'H-NMR (200 MHz, CD@I9I$ § 88 [3H, m, (CH,),CH], 1.36 (2H, m,
CH,CH,CH3), 1.61 (2H, m ORI @1, m, CH, allyl), 326 (1H, m,
"PrCHNH,), 5.19 (2H, my e =CH,); *C-NMR (50 MHz,
CDCl3) & 13.8 (CH,CHg ;343 (CH,CH,CHs), 35.9 (CH,
allyl), 51.9 ("PrCH), 420" €% A * ; HRMS (ESI+) caled for
C/HisN‘H' 114.1283, 3

2.5.7 (R)-1-cyclohexyl-hyff- 3 4

¥%): [a]"p = -0.16 (c = 1.10,

CHCL;); "H-NMR (204/MHz, C 5 1.22 (OH, m, (C#1,),CH), 1.70 (5H, m, (CHa)
,CH), 2.48 (2H 1 faliyl), 3.10 (1H exCH), 5.22 (2H, m, CH=CH>), 5.77
(CH=CH,); “E"NMR 30 ME 25 , @ 5,34.3 (CeHiy), 39.0

(CH, allyl), 567 (‘HexCH), 119.8 (¢H=CH,), 132.5 (CH=CH,); HRMS (ESI+) calcd
e L
q i J O ON |

A colourless®




32

2.6 General procedure for the coupling of Boc-phenylglycine to the homoallyl

(0 0}
HN Jl\0)< >LO)L NH

R "COOH Et3N, HOBt R
ROy DCC, CH,Cl, & R

NH,. HCI
R” * =

A suspension off de salt in dichloromethane
was stirred with Et;Ne#
treated with (R)-
monohydrate (HOBt-H, () (

the reaction was judged g

The free amine was then
Q 1-hydroxybenzotriazole
arbadi-imide (DCC) (1 eq) until
: tion: mixture was filtered to
remove the dicyclohexyltre #% A ¥ icd by flash chromatography on
silica gel using hexane/ethyl aceta®

2.6.1 N-[l-N (tert- st 3; “1-phenylbut-3-enamine

@uﬂﬁ PRI
YNNIy ...

white solid 0.19 g, 52 % yield (1 mmol scale); 'H-NMR (200 MHz, CDCl3) 6§ 1.37
(9H, m, (CH3);CO), 2.45 (2H, m, CH, allyl), 5.10 (4H, m, CH=CH,, ArCHCH, allyl
and Phegly C,H), 5.58 (1H, m, CH=CH,), 5.83 (1H, m, NHCHCH, allyl), 6.20 (1H,
d, NH Phegly), 6.92 (2H, m, aromatic CH), 7.35 (8H, m, aromatic CH); '*C-NMR
(50 MHz, CDCl3) & 28.3 [(CH3);CO], 40.5 (CH; allyl), 52.5 (ArCHCH; allyl), 58.6
(Phegly C.H), 80.1 [(CH3);CO], 118.5 (CH=CH,), 126.0, 127.3, 128.4, 129.0, 133.6
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(CH=CHy), 138.3, 141.2, 155.2 (BocCO), 169.4 (Phegly CONH); HRMS (ESI+)
caled for Cy3HzsN,03-Na* 403.1998, found m/z 403.1996 (M-Na)*

2.6.2 N-[1-N “(tert-butoxycarbonyl)-(S)-phenylglycyl]-(R)-1-phenylbut-3-enamine

Purified by flash cé
white solid 0.23 g, 61 ¢
[9H, m, (CH;);CO], 2.3

hyl acetate-hexane) to give a
R (200 MHz, CDCl3) & 1.37
d J=16.7, CH=CH,H,), 4.84

(1H, d =9.0, CH=CH1 4 ‘[ ,5.15 (1H, d, Phegly C.H),
5.43 (1H, m, CH=CH,#5.5# ( i@ : 29 (1H, d, NH Phegly), 7.16

(10H, m, Aromatic-CH): JfC ANy 5 28.3 [(CH3);CO], 40.4 (CH,
allyl), 52.7 (ArCHCH, allyll 5 ;.-,--‘ s 8 [(CH3);CO], 118.1 (CH=CH,),
126.5, 1272, 128.1, 1285, 12858 2), 138.6, 141.3, 155.2 (BocCO),

169.8 (Phegly CONH 50 Na"* 403.1998, found m/z
403.1998 (MNa)" L2 )

mor e

2.6.3 N-[1-N~ (tert-butow bonyl) (S)- ylglycyl]-(S)- -phenylbut-3-enamine

AUEIN mem
AININT a,:*

(5,8)-XI-1
Purified by flash column chromatography (5 % ethyl acetate-hexane) to give a

white solid 0.20 g, 52 % yield (1 mmol scale); '"H-NMR (200 MHz, CDCIl3) § 1.38
[9H, m, (CH;);CO], 2.46 (2H, m, CH, allyl), 5.07 (4H, m, CH=CH, and ArCHCH,
allyl), 5.59 (1H, m, CH=CHy), 5.82 (1H, m, Phegly C.H), 6.20 (1H, m, NH Phegly),
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6.92-7.34 (10H, m, aromatic CH); ’C-NMR (50 MHz, CDCl;) & 28.3 [(CH;);CO],
40.5 (CH, allyl), 53.1 (ArCHCH, allyl), 58.4 (Phegly C,H), 70.5 [(CH3);CO], 118.5
(CH=CH,), 126.0, 127.3, 128.4, 129.0, 133.6 (CH=CH,), 138.3, 140.2, 155.2
(BocCO), 169.4 (Phegly CONH); HRMS (ESI+) calcd for C23H,5N,05-Na* 403.1998,
found m/z 403.1992 (M-Na)*

enylglycyl]-(S)-1-phenylbut-3-enamine

. = __‘_:.n
— o <
- » ! "'v, p
L

2.6.4 N-[1-N “(tert-butoxycarbony! ' ,y

Purified by f1déh o
white solid 56 % yield
(CH3);CO], 2.38 (2H,
(2H, m, ArCHCH; allyl, 4}
Phegly C,H), 6.20 (lH m, NI Syt
CDCl;) 5 28.3 [(Ci)«@0

eth; 1 acetate-hexane) to give a
Hz, CDCl;) § 1.37 [9H, m,
17.2, 9.0 Hz, CH=CH,), 5.04
1H, m, CH=CH,), 5.87 (1H, m,
aromatic CH); BC.NMR (50 MHz,

q ,7 H, allyl), 58.4 (Phegly
CH), 79.5 [(CHa " 3 73, 1284, 129.0, 133.6
(CH=CH,), 137.3, 141, 1552 (BOCCC (Ph ly CONH); HRMS (ESI+)
caled for Ca3HysN,0; gaa .1998, found 403.1998 (M ‘Na)*

Al : ‘ﬂ W gng
2.6.5 N-[1-N “(tért-butoxycarbonyl)-(R)-phenyl cyl] (R)-1 -1ﬁlbut-3-

KIAN T &JW\

s o
o /\
(R, R)-XI-2
Purified by flash column chromatography (5 % ethyl acetate-hexane) to give a
yellow oil 0.17 g, 50 % yield (1 mmol scale); 'H-NMR (200 MHz, CDCl;) & 0.66
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[6H, 2xd J=6.8 Hz, (CH3),CH], 1.28 [9H, m, (CH3);CO], 1.58 [1H, m, (CH3),CH],
2.15 (2H, m, CH, allyl), 3.83 (1H, m, 'PrCHCHj allyl), 5.05 (3H, m, Phegly C.H and
CH=CH,), 5.49 (1H, m, NHCHCH, allyl), 5.68 (1H, m, CH=CH,), 5.82 (1H, m,
NH Phegly), 7.29 (5H, m, aromatic CH); >C-NMR (50 MHz, CDCl3) § 17.3, 19.1
[(CH3),CH], 28.3 [(CH3);CO], 31.2 [(CH3),CHCH], 36.6 (CH, allyl), 53.9 [(CHs)
2CHCH], 60.0 (Phegly C.H), 80.0 [(CH3);CO], 117.5 (CH=CH,), 127.1, 128.3, 128.9,
134.6 (CH=CH,), 138.9, 155. 1( 02l § 169.6 (Phegly CONH); LRMS (ESI+) m/z
369.1 (M-Na)*

2.6.6 N-[1-N “(tert-bute, yhl-(R)-1-isopropylbut-3-

enamine

Purified by flash cc ( ethyl acetate-hexane) to give a
yellow oil 0.23 g, 68 % H-NMR (200 MHz, CDCl3) & 0.86
[6H, 2xd J=7.0 HasGE RS CHT S S O S  Er e 1.67 [1H, m, (CH3),CH],

y d‘

1.99 (2H, m, CH, oty 15, 4.65 (1H, d J=18.4 Hz,

CH=CH,Hy), 4.72 (15 o101 3 CIECT -Hp), 5.05 (1H, m, Phegly C.H), 5.41
(2H, m, CH=

\ A | S hegly), 7.29 (5H, m,
aromatic C ﬁﬁﬁﬁ@ﬁﬁaa [(CHs»,CH], 28.3
[(CH3);CO], 31.3 [(CH;),CHCH],§36.3 (CH, allyl), 54.1 ‘PrGHCH, allyl), 58.8
VRSP EARA S V) B G Do, 0
(CH=CH?), 138.9, 155.2 (BocCO), 169.6 (CONH); LRMS (ESI+) m/z 369.15
(M:Na)*
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2.6.7 N-[1-N “(tert-butoxycarbonyl)-(R)-phenylglycyl]-(R)-1-(2 '-methoxyphenyl)
but-3-enamine

gt
/\_’ N\:/\/
\/l (@) /E OMe

Purified by flash columi
a white solid 0.21 g, 51 %" ey (iiscparable mixture of diastereomer;
ds = 85:15 as determisied® MR ). Maler TOmeE (R,R): 'H-NMR (200 MHz,
CDCls) & 1.36 [9H, rasCLael/A <4 (A8 . ©eb ), 3.60 (3H, 5, OCHy), 5.05
(4H, m, CH=CH,, Ag@fiCH AN 8460 (1H, m, CH=CH,), 5.85
(1H, m, NHCHCH, aff) | 84 (3H, m, aromatic CH),
7.10-7.34 (6H, m, arouliiid * ‘ M, CDCl;) & 28.3 [(CH3):CO,
39.4 (CH, allyl), 515 (4 Fanizs \\ 58.7 (Phegly C.H), 79.9

[(CH3):CO], 117.6 (CHEC), R f_ 7. \ 128.3, 128.4, 128.9, 134.5
(CH=CH), 138.7, 155.1 (COMEZEE 7 & , 168.9 (Phegly CONH).

Minor isomer (R,S); 27 20 DCL3) & 1.36 [9H, m, (CH;);CO],
2.35 (2H, m, CH, S0 G C OCREE RN £ 11~ CH,, ArCHCH, ally]
and Phegly C.H), Vf - . _CHCHz allyl) 6.55 (1H,
m, NH Phegly), 6.73#(3H, , aromatic CH), 7.10-734 (6H, m, aromatic CH);

C-NMR (50 MHz, CHOR 1,.39. lyl), 51.5 (ArCHCH,
allyl), 55.0 (JCHYAS8S (& ﬁﬁmﬁﬁl .6 (CH=CH,), 120.8,
127.3, 128.1, 128.3, 1284, 128.9§134.1, 138.7(CH=CH,), 1582 (COMe) 156.7
QRN R HAT R BAG

W (15 % ethyl acetate-hexane) to give



¥

2.6.8 N-[1-N “(tert-butoxycarbonyl)-(S)-phenylglycyl]-(R)-1-(2"-methoxyphenyl)

O
oA

but-3-enamine

Purified by flash co k_ ‘
a white solid 0.16 g, 40 ¢ .
ds = 89:11 as determified™™"
CDCls) § 1.36 (9H, i€
(2H, m, CH=CH), 3406
CH=CH)), 5.95 (1H. g
aromatic CH), 7.07-7.35,
[(CH3);CO], 39.5 (CH; allj
[(CH3);CO], 117.6 (C

o (15 % ethyl acetate-hexane) to give

¢ arable mixture of diastereomer;
¢ (SR): 'H-NMR (200 MHz,
-ﬁ\\ ), 3.76 (3H, s, OCHs), 4.78
hegly C.H), 544 (1H, m,
b NH Phegly), 6.91 (2H, m,
AR (50 MHz, CDCl3); & 28.3
3), 58.8 (Phegly CoH), 79.8
2, 1284, 1287, 128.9, 134.1

(CH=CH,), 139.1, 155.2 (COM&E 50 2F , 168.8 (Phegly CONH)
Minor isomer (S, SRR 013)5 1.36 (9H, m, (CHs);CO),
2.45 (2H, m, CH, DS SO iR a e e #/CH=CHD), 5.06 (1H, m,

W
ArCHCH, allyl and Piegly € CHEY, 595 (1H, m, NHCHCH;,
allyl), 6.70 (1H, m, ™ Phegly), 6.91 (2H, m, arom#tic CH), 7.07-7.35 (8H, m,

aromatic CH); 2 39.5 (CH, allyl), 51.7

(CH, allyl), ], 117.5 (CH=CHy),

1205 127.3 82 128.4, 1287 28.9, 134.55( ﬁﬁ’ss.l (COMe)
’ ‘!' +

AR

2.6.9 N-[I-N “(tert-butoxycarbonyl)-(R)-phenylglycyl]-(R)-1-(2'-pyridyl)but-3-

p 1

(R R)-XI-4
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Purified by flash column chromatography (20 % ethyl acetate-hexane) to give
a white solid 0.21 g, 56 % yield (1 mmol scale); '"H-NMR (200 MHz, CDCl3) 8 1.22
(OH, m, (CHs3);CO), 2.56 (2H, m, CH, allyl), 4.93 (4H, m, CH=CH,, CH-Py and
Phegly C.H), 5.56 (1H, m, CH=CH,), 5.82 (1H, m, NH Phegly), 6.97-7.51 (9H, m,
CsHs and CsHy), 8.36 (1H, m, Py-C¢H); *C-NMR (50 MHz, CDCl3) & 28.2 [(CH3)
3CO]J, 40.3 (CH; allyl), 53.6 (ArCHCH, allyl), 58.8 (Phegly C,H), 79.9 [(CH3);CO],
118.3 (CH=CHp), 121.7, 122.3, 1272 § 3841, 128.8, 133.4 (CH=CH,), 136.5, 138.3,
148.9, 155.0, 158.7 (BocCO) il #¥ JCONH); HRMS (ESI+) caled for
CaoHayN;O5H* 382213188

2.6.10 N-[1-N “(tert-b
enamine

=(R)-1-(2'-pyridyl)but-3-

Purified by flash coluss 0 % ethyl acetate-hexane) to give
a white solid 0.19 & ,.._ ............................. 400 MHz, CDCL) § 1.24
[9H, m, (CH3);CO]; ’r = -"Ii CH=CH,), 5.09 (1H, m,
CH-Py), 5.20 (1H, nas Phegly oH), 5.36 (1H, m, C=CH,), 5.95 (1H, m, NH

Phegly), 7.08-7 =7 y-C;H), 8.45 (1H, d
J=4.8 Hz, Pyﬁ (ﬁ gﬁ: ﬁme] 40.2 (CH, allyl),

53.4 (PyCHC allyl) 58.6 (Phegl .,H) 79.8 [%13)3001 H=CH,), 122.0,

122. 4 155.0, 158.8
B ocCO)'I 169.5 (Phegly CON'H) HRMS (ESI+) calcd for C22H27N303 ‘H' 3822131,
found m/z 382.2052 (M-H)*
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2.6.11 N-[1-N “(tert-butoxycarbonyl)-(R)-phenylglycyl]-(R)-1-cyclohexylbut-3-
enamine
S
O 'NH

2 R)-XI-5
' iy (5 % ethyl acetate-hexane) to give a
_ & 'H.NMR (200 MHz, CDCl;) &
0.66-1.16 [8H, m, (CHat bt “{9k i, (CH3»0C0], 1.60 [2H, m,
CHy(CH,),CH], 2.20 (71 D3 85 (. RCHCH; allyl), 5.09 (3H, m,
CH=CH,, Phegly C.l)_ 30 W/ M ONEI aligl). 5 74 (1H, m, CH=CH;), 5.84
(1H, m, NH Phegly); 73 3485 f o €10 MR (50 MHz, CDCl;) & 25.9,
26.0, 26.2 [(CH:);Ch). 4 8% 6.4 [(CsHs)CHCH,], 41.2
(CH, allyl), 53.2 [(Cqh: \.\ CiD), 80.0 [(CH3):CO], 117.5
(CH=CH,), 1272, 12824\ 3 #9MOCH), 155.1 (BocCO), 169.5
(Phegly CONH); LRMS (E§

Purified by flash column gk '
white solid 0.23 g, 59 %

(®?)-1-cyclohexylbut-3-

2.6.12 N-[1-N“(terfuts
7

enamine 5=

]
. \

O H
H

Aud BTN
aaasnaluninends. ...

white solid 0.24 g, 62 % yield (1 mmol scale); "H-NMR (200 MHz, CDCl;) &
0.80-1.41 [9H, m, (CH);CO], 1.66 [8H, m, CH(CH,):CH], 2.00 [4H, m, CH allyl
and CHa(CHo)s], 3.75 (1H, m, CHCH; allyl), 4.70 (1H, d J=15.0 Hz, CH=CH,Hy),
475 (1H, d J=10.0 Hz, CH=CH,Hy), 5.05 (1H, m, Phegly C.H), 544 (2H, m,
CH=CH, and NHCHCH, allyl) 5.90 (1H, m, NH Phegly), 7.28 (5H, m, aromatic CH);
3C.NMR (50 MHz, CDCl3) 8 26.0, 26.3 ((CHz)2CsHy), 28.3 [(CH;);CO], 28.8, 29.6,

1'Z
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36.0 [(CsHs)CHCH]1, 41.0 (CH; allyl), 53.4 ((CéHi1)CHCH,), 58.7 (Phegly C.H),
79.9 [(CH3);CO], 117.7 (CH=CH,), 127.2, 128.2, 128.9, 133.7 (CH=CH,), 138.9,
155.2 (BocCO), 169.6 (Phegly CONH); LRMS (ESI+) m/z 409.2 (M-Na)*

2.6.13 N-[1-N ~(tert-butoxycarbonyl)-(R)-phenylglycyl]-(R)-1-n-propylbut-3-

enamine

Purified by flagit 1 acetate-hexane) to give a
colourless oil 0.21 g, 64 7 R (200 MHz, CDCl3) 8 0.73
[3H, m, (CH,),CH;], 1. {44 fc )N %0 (8H, m, (CH:);C0], 2.15 (2H, m,
CH, allyl), 3.91 (1H/ ¢ Q ' \ @ CH=CH,), 5.68 (4H, m,
CH=CH,, Phegly C.H, #id FEx2p 3 4G m, Komatic CH), PC-NMR (50 MHz,
CDCls) & 13.7 (CHy),CH3)f 14 1‘1‘5@ 8.3 [(CH3);CO], 36.2 [(CH,),CHs],
39.2 (CH, allyl), 48.8 (Califidy/s45 C.H), 80.0 [(CH3);CO], 117.9

(CH=CH,), 127.1 32 N 080: (EHSCINS8.0, 155.]1 (BocNH), 169.6
v )
(Phegly CONH); H#RIS. N.O0"Na" 369.2154, found m/z

369.2152 (M-Na)" =

! GUNINAD e
ANsan iy Inends
oY

(S,R)-XI-6
Purified by flash column chromatography (5 % ethyl acetate-hexane) to give a

~ colourless oil 63 % yield (1 mmol scale); "H-NMR (200 MHz, CDCl;) 6 0.87 [3H, m,
(CH,),CHs], 1.31 [13H, m, (CH3);CO and (C@)ZCHs], 2.05 (2H, m, CH, allyl), 3.95
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(1H, m, RCHCH, allyl), 4.69 (1H, d J=17.2 Hz, CH=CH,H), 4.76 (1H, d J=10.2 Hz,
CH=CH,Hy), 5.05 (1H, m, Phegly C,H), 5.50 (2H, m, CH=CH, and NHCHCHj allyl),
5.85 (1H, m, NH Phegly), 7.27 (5H, m, aromatic CH), *C-NMR (50 MHz, CDCl;) &
13.9 (CH3;CH,CHy), 19.2 (CH;CH,CHy), 28.3 [(CH3);CO], 36.4 (CH;CH,CHj,), 38.8
(CH, allyl), 48.7 (RCH), 58.6 (Phegly C.H), 79.9 [(CH3)3CO], 118.0 (CH=CH,),
127.2,128.2, 128.9, 133.4 (CH=CH,), 138.8, 155.1 (BocCO), 169.5 (CONH); HRMS
(ESI+) caled for CaoHa3N205°Na* 369 2 3 ffound m/z 369.2159 (M-Na)*

2.6.15 N-[1-N “(tert-butox ‘bor i en¥ lg yeyl]-(R)-1-(2'-phenylethenyl)

but-3-enamine

Purified by flash €ol 7o ethyl acetate-hexane) to give
a white solid 87 % yield ( 00 MHz, CDCl3) 8 1.39 (9H, s,
(CH3);CO), 2.36 (2H, m ), RCHCH, allyl), 4.70 (1H, m,
CH=CH,H,), 5.07 »‘"===m-===n=====v--==-=—---—- ‘ 1H, m, CH=CH,), 5.99
(3H, m, NH Phegly, TERCH=

%59 (10H, m, aromatic CH);
13C-NMR (50 MHZ’ e 13) 8 283 " 3 30], 39.3 ‘“_ allyl), 500 (Phegly QGH),
58.6 (Phegly :

JH), 80,07 , m 127.2, 127.5, 128.4,
129.9, 133.6, 18644387 ( ﬂ ‘ ¥ ﬂ%mm; LRMS (ESI+)
ANAINIANNITNEN

(0]

P

but-3-enamine ﬁ\
(9 N H
N =
Iy
(S R)-XI1-7

-phenylethenyl)
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Purified by flash column chromatography (15 % ethyl acetate-hexane) to give
a white solid 0.22 g, 55 % yield (1 mmol scale); "H-NMR (200 MHz, CDC5) 6 1.41
[9H, s, (CH;);CO], 2.23 (2H, m, CH, allyl), 4.70 (2H, m, CH=CH,H, and RCHCH,
allyl), 4.85 (1H, m, CH=CHH,), 5.28 (I1H, s, Phegly C.H), 5.50 (1H, m,
CH,CH=CH,), 6.07 (2H, m, PhCH=CH and NHCHCH, allyl), 6.44 (2H, m,
PhCH=CH and NH Phegly), 7.29 (10H, m, aromatic CH); *C-NMR (50 MHz,
CDCl) 6 28.3 [(CH3)5CO], 39.2 (C1E plivd), 50.3 (Phegly C,H), 58.7 (Phegly C.H),
80.0 [(CH3);CO], 118.6 (Che ‘ il% e 4272, 127.7, 1283, 130.8, 133.0
(CH=CH,), 136.5, 138.6 S C), oS >gly CONH); LRMS (ESI+) m/z
429.2 (M-Na)* — 1 :

- 1\ 115%NaOH M
R/'\/\ ’ \ Rk i i

1) EtsN, CH,Clp !
2) Boc,OL Tl S

To a soluti;

0H (2:1) at 0 °C was added,

in one portion, 1 eq oL ead ate [Pb(OAc)s). The reaction mixture was stirred
for 2-20 min, aOH was added hases were separated,

| JH; [ ﬁmd organic phase were
evaporated in vacuo. The crude product was thensdissolved in e d stirred for 4-
16 h b dEquyoRiielors %ﬁ@%%mm ether. The

aqueouqqphase was devaporated in vacuo to give the hydrocholride salt of the

e

homoallylic amine which is hygroscopic. The crude amine salt was protected by ¢-
butoxycarbonyl (Boc) group as follows: to a solution of the amine in CH,Cl, was
added 2 equiv of triethylamine (Et;N) and 1.1 eq of Boc,0. The reaction mixture was
stirred for 2 h and then evaporated in vacuo. The crude Boc-protected amine was

purified by flash column chromatography.
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2.7.1 N-tert-butoxycarbonyl-(R)-1-phenylbut-3-enamine

Purified by flash column. chs @ abhy (5 % ethyl acetate-hexane) to give a
white solid 0.09 g, 38 % yicldi el = -9.8 (c = 0.626, CHCs) (40 %
ee determined by 'H-N it f phenylglycine section 2.8); 'H-
NMR (200 MHz, CHCIg)*8 0120 (2H, t, CH; allyl), 4.72 (1H,
br s, CHNH), 4.84 (1% B 17.9 Hz, CH=CH,), 5.64
(1H, m, CH=CH.), "&-NMIR (50 MHz, CDCly) 5 28.3
[(CH3);CO], 40.5 (CHgfall 15);C0J, 118.2 (CH=CH,),
126.2, 127.1, 128.5, 1344

2.7.2 N-tert-butoxycarbon AT ¥ i enamine

Purifi %‘ﬂ te-hexane) to give a
white solid 0. yle d(1 0 scale) al"p=-79 (c=1. 004 CHCl3) (60 %
ee dete --1“ &aﬁi 0 ion 2.8); 'H-
NMR (200N 3'0. )2, 40 ’s, (EH3);CO], 1.69

[2H, m,qC_Ij(CHg)z], 2.14 (1H, m, CH, allyl), 3.45 (1H, m, CHNH), 4.27 (1H, m,
CHNH), 5.05 (2H, m, CH=CH,), 5.73 (1H, m, CH=CH,); "C-NMR (50 MHz,
CDCly) & 18.2, 19.2 [(CH3),CH], 27.5, 28.3 [(CH3);CO], 31.5 [(CH;),CH], 37.8 (CH,
allyl), 54.1 (CHNH), 79.5 [(CH;);CO], 118.2 (CH=CH,), 134.0 (CH=CH,), 147.0
(BocCO)

‘ ' 1
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2.7.3 N-tert-butoxycarbonyl-(R)-1-(2 ‘-methoxyphenyl)but-3-enamine

o<
o™

€

X-8

Purified by flash colum
white solid. 0.07 g, 0.31 %
[9H, s, (CH3);CO], 2,500
CHNH), 5.01 (2H, m, Ci= 6.82-7.24 (4H, m, aromatic
CH); "*C-NMR (50 ¥ L) ©0),89,0 (CH; allyl), 52.0 (CHNH),
553 (OCH;), 79.5 [(@f 00 PHE MBI Gk 1172, 1205, 1282, 134.9
(CH=CH)) Fa (2 ‘

# (S % ethyl acetate-hexane) to give a
“SFNMR (200 MHz, CHCL;) & 1.39
s, OCHj3), 4.96 (1H, br s,

— — = = - -

2.7.4 N-tert-butoxycarhghy I(K)- L +.. -‘:,‘ henybbut-3-enamine

Wy

Purified by flashfc chr 0 % 1 acetate-hexane) to give a
R T 1L
[9H, s, (CH3)3€0], 2.37 (2H, t, CHb allyl), 4.351H, br s, CHNH), 4.65 (14, br s,
C}H\!@Wﬁ maﬁm» 6.11 (1H,
dd J=5, 15.9 Hz, PhCH=CH), 6.50 (1H, d J=15.9 Hz, PhCH=CH), 7.28 (SH, m,
aromatic CH); BC.NMR (50 MHz, CDCl;) 8 28.4 [(CH3);CO], 39.8 (CH, allyl), 51.7
(CHNH), 79.5 [(CH3);CO], 118.3 (CH=CH,), 126.2, 126.4, 127.1, 127.5, 128.5,

129.9, 130.1, 133.8, 136.8 (CH=CH,), 155.3 (BocCO)
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2.7.5 N-tert-butoxycarbonyl-1-but-3-enamine

>|/O\H,NN

(0]

Inseparable from the reaction mixture; 'H-NMR (200 MHz, CHC13) & 1.35
[9H, s, (CH5);CO], 2.22 (2H, m, CH, allyl), 3.15 (2H, m, NHCH,), 5.01 (2H, m,
CH=CHs,), 5.63 (1H, m, CH=CHa |

2.8 The coupling of Boc-p oy Ci Tore= ; yl amine derived from the

oxidative cleavage:

HOBt,

@Wﬂﬁﬂf WA
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2.8.1 N-[1-N “(tert-butoxycarbonyl)-(R)-phenylglycyl]-(R)-1-phenylbut-3-enamine
(from acid hydrolysis)

O (0]
>|\O/U\ NH >’\ 0)L NH

and

H
L
O@ (0]

major

\

minor

Purified by ﬂash Saisets (5% ethyl acetate-hexane) to give a
white solid 0.17 g, 44 Yo gielt

ds = 70:30 as determine

2para ble mixture of diastereomer;
dzation by 'H-NMR indicated that

the major isomer is the somer is 2.6.1.

2.8.2 N-[l-N “(tert-b
enamine (from acid

" minor
Puﬁﬁ@ﬂ a of“ g/m acetate-hexane) to give a
w*“wmﬁm LYY
) b

the major isomer is the same as 2.6.5 and the minor isomer is 2.6.6.
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