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XI. 'H, ®C and P NMR Spectra for Ligands and Catalysts
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3-Bromo-2,6-pyrido-16-crown-6 (3)
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3-Bromo-4-di(3,5-dimethylphenyl)phosphino-2,6-pyrido-16-crown-6 (4)
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3-Bromo-4-di(3,5-dimethylphenyl)phosphino-2,6-pyridoyl-16-crown-6 (5)
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Compound (£)-6
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The 1:1 complex of (+)-6 and (L)-DBTA
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1 complex of (-)-6 and (D)-DBTA
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Compound (+)-6
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The complex of (—)-Xyl-P16C6-Phos, [Rh(COD),]|BFs and NaBARg (1:1:10 mole

ratio)
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The complex of (—)-Xyl-P16C6-Phos, [Rh(COD);|BF4; and KBARFg (1:1:10 mole

ratio)
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The complex of (+)-Xyl-P16C6-Phos, [Ir(COD),|BF; and NaBARp (1:1:10 mole

ratio)
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XIL 'H, "CNMR Spectra and Chiral GC, HPLC Chromatograms for 9a—t and

11a—e.
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Chromatograms are illustrated below for a 97% ee sample:

Retention Time
120 & F120
8 N
~
. |
100 | i 100
|
| /|
80 ! l 80
' |
| {
§ l !
60 | l F60
g |
{ |
|
v l
0 | | 4o
l l
20 L 1 F20
68 70 ‘ 72 74 ) 76 } 78 ' 80 ' 82
Minutes
Back Signal
Results
R Time Area Area % Height Height %
7.158 4809022 49.91 691621 49.10
7.723 4826753 50.09 716851 50.90
Totals
9635775 100.00 1408472 100.00

Rw Time

68 70 72 74 76 78 80 82
Mrustes
Back Signal
Results
R Time Area Area % Height Height %
7.146 352217 1.33 37289 1.86
7.905 26098488 98.67 1971496 98.14
Totals
26450705 100.00 2008785 100.00
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TMe coome (R)-N-acetyl-o-methoxylphenylalanine methyl ester (9b)
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Chromatograms are illustrated below for a 99% ee sample:
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23 30 3 32 33 mi
Peak BetTims Tvpe Widch Ar=za Height Rrasz
£ [mim] [min [pA*s] =N %
- ———— | —————— | ———————— | ————— | ——————1
1 Z85_225 BB 0.4440 274 _B7610 7.32085 45 _BEH10
2 32_.488 BB .4237 276.3180%8 T7.68872 50.130590
FID1 B, Back Signal (LUYINGBOA201 5120 ANJISUAN 2013-12-05 14-34-13'ANJISUANLINOME.D)
Ty .
&
] o
g ;(?
1004
| r
a0 /
&0 //
I
|
e
3|-1 JIE 313 i
Aresa Height Rres
g [min] [min] [ph¥s] =N %

1 30.170 MM l.2c84 7. 13747 T
2 35_617 MM 2.0797 1.02872e4
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COOMe

NHAG

(R)-N-acetyl-o-methylphenylalanine methyl ester (9c)
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Chromatograms are illustrated below for a 95% ee sample:

120 — 120
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i !
| | b
| |
207 L¥ \Jx-m
‘ — — [
1.0 120 125 130 135 14.0
Minutes
Back Signal
Results
Retention Time Area Area % Height Height %
11.991 8899876 50.48 636799 49.97
13.241 8731478 49.52 637595 50.03
Totals
17631354 100.00 1274394 100.00
160 — 160
Retention Time
~
140 8 F 140
o
120 ]’ 120
i
i
1004 | F 100
|
; 1
80 ‘ F80
60 ] 60
[ [
40 I k40
o |
2 | i
- \
204 \ 20
T
1.0 s 120 125 130 135 14.0
Minutes
Back Signal
Results
Retention Time Area Area % Height Height %
11.795 390966 2.53 28052 3.14
13.307 15087818 97.47 865154 96.86
Totals
15478784 100.00 893206 100.00
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F (R)-N-acetyl-o-fluorophenylalanine methyl ester (9d)
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Chromatograms are illustrated below for a 98% ee sample:

FIO1 B, Back Siprl (LU mhuﬁ'u'mﬂ-ﬂ.'" :n’ﬁ."lb‘-ﬂ:!—ﬂ.'.‘ 15-Du-08LINFRAC )
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/ S~ S A
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————— 77— 1]
Peak FEetTims
2 [min]
13.281
2 14_781
Totals 2227_.48821 137.46cHE
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Signal 1: FID1l B, Back Signal

Peak EstTims Type Width Lrea Height Lrea
# [min] [min] [ph*s] [p2] %

il it It | ——=——————= | === | —=====—=
1 12.74Z2 MM 0.2592 12.91¢642 B.30424=-1 0.8E7356
2 14.25Z BB 0.257¢ 1475.89832 TZ.780€3 99.13244
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COOMe (R)-N-acetyl-o-chlorophenylalanine methyl ester (9¢)
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Chromatograms are illustrated below for a 98% ee sample:

g{emion Time
100 - -100
>, 4
3 B
e e
|
{
80+ | 80
! !
| I
§ o0 l ' L60
1
40 [ l F40
| |
|
20 20
T T T T y T T T T T u
13.00 1325 1350 1375 14.00 1425 1450 1475 15.00 1525 1550 1575
Minutes
Back Signal
Results
Retention Time Area Area % Height Height %
13.854 8619235 49.36 536509 49.81
15.140 8841422 50.64 540679 50.19
Totals
17460657 100.00 1077188 100.00
;lention Time o8
160 2 - 160
]
140 li k140
|
120 '~ E120
100 | E100
] '
2
80 ' 80
|
60 . 60
' L
40 ‘ 40
5 l
~ | 3
<]
20 = ; B b_-m
13.00 1325 1350 1375 1400 1025 1450 1475 1500 1525 1550 1575
Minutes
Back Signal
Results
Retention Time Area Area % Height Height %
13.707 282930 1.00 14228 1.41
15.492 28139391 99.00 994653 98.59
Totals
28422321 100.00 1008881 100.00
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(R)-N-acetyl-o-bromophenylalanine methyl ester (9f)
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Chromatograms are illustrated below for a 98% ee sample:

Retention Time [
60 - 2 Leo
g &
N /l
504 | Fso0
/ | /|
| |
| / |
! l
' \
2 40 F40
E; [ |
| |
| \
\ 1.
30 | | F30
| \
\ |
| | £
| ',
20 \ 20
10 T T T T T T 10
185 190 195 200 205 210 215 20
Minutes
Back Signal
Results
Retention Time Area Area % Height Height %
19.503 5906036 49.12 274688 49.06
21.319 6118028 50.88 285183 50.94
Totals
12024064 100.00 559871 100.00
;ten(ion Time § [
b
1004 i k100
&
804 ‘ 80
§ i
K4 60 60
‘ -
\
40 { 40
< i L
8
= '.
20 L — — =l 20
T T
185 190 195 200 205 210 215 220 25
Minutes
Back Signal
Results
Retention Time Area Area % Height Height %
19.324 241664 0.98 9745 1.52
21.862 24339990 99.02 630092 98.48
Totals
24581654 100.00 639837 100.00
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MeO COoOoM
° \©/\/ ° (R)-N-acetyl-m-methoxyphenylalanine methyl ester (9g)
HAc
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Chromatograms are illustrated below for a 98% ee sample:

7 EERTAROMERAT D]
-]
70+
60 :'f
& A
a ’.'" III
™ i
EiR // | /o
/o [
. [
[ [
."l \ i |
404 / \ / \
/ i | |
/ '.I / I|I
[ { \
f \
304 / \ / \
} / ;__"— — — S
T T T T T T T T T T T
15 158 18 165 17 o
Signal 1: FID1 B, Back Signal
Peak EetTims Type Width Lrea Height Lrea
t [min] [min] [ph*s] [p&] %
el B e R | -=-mmmm e |-=------ |
1 15.371 BB 0.2428 522.35468 28.24508 49.04213
2 16.671 BB 0.2194 542.75897 31.51832 50.95783
FIOTE, Back Sgnal [LUTNGE0aNT T 00ar 51208 100 TSANTSUARIANGHE D]
A
1404
0
120 g
/|
100 f |
804 ‘
50+ |
40 |
o / I,
A ——
201 . —
T T T T T T T
145 15 155 18 165 7 175 m
Signal 1: FID]1 B, Back Signal
Peak RetTims Typse Width Lrea Height Lrea
E: [min] [min [pR*s] [pR] %
=== == === [—===———- [======—- |======—= |
1 14.&36 BV 0.3062 31.e8022 1.2271% 1.06463
2 6.315 VB 0.379Z2 2944 .,03320 94.83414 98.93537
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CI\©/\/COOM8 (R)-N-acetyl-m-chlorophenylalanine methyl ester (9h)
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Chromatograms are illustrated below for a 97% ee sample:

S63

180 ——— 180
Retention Time [
160 160
1404 © 140
-3
o e
4
3
1204 3 \ k120
| L
| |
100 1 ‘ 100
2 ! 1
l [ ]
80 | \‘ 8o
‘, I
- = | e
| o
404 ' | Lao
[ z i
20 \ 1 i \ 20
T T T T T T T T T T
1350 1375 14.00 14.25 14.50 14.75 15.00 1525 1550 15.75 16.00
Minutes
Back Signal
Results
Retention Time Area Area % Height Height %
14.473 17268597 48.86 719181 47.65
15.946 18076614 51.14 790210 52.35
Totals
35345211 100.00 1509391 100.00
180 T——— 180
Retention Time P
160 160
o
8 L
S
1404 140
| 3
120 .. k120
[}
g 1007 ! - 100
2 I 3
80 [ 80
] | e
40 ! k40
§ l
o
: i
204 | | ; S LL-zn
1350 1375 1400 1425 1450 1475 1500 1525 1550 1575 1600
Minutes
Back Signal
Results
Retention Time Area Area % Height Height %
14.024 374266 1.41 16741 1.80
16.023 26233943 98.59 913579 98.20
Totals
26608209 100.00 930320 100.00



B COOM
r\©/\5/ ° (R)-N-acetyl-m-bromophenylalanine methyl ester (9i)
NHAC
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Chromatograms are illustrated below for a 97% ee sample:

70 — 70
Retention Time
60 60
0
2 g i
& N
504 50
\ |
\ |
1 \ [
|
. | |
g 40 i ! 40
' !
] ! ! [
{ |
| |
30 i | k30
I \
| \
|
20 | \ 20
T T
10 T T T T T T 10
195 200 205 210 215 220 25 230 235
Minutes
Back Signal
Results
Retention Time Area Area % Height Height %
20.684 5381657 49.58 248654 49.83
22.885 5472450 50.42 250372 50.17
Totals
10854107 100.00 499026 100.00
120 — 120
Retention Time ©
3
&
A
1004 / l 100
[
{
80 . 80
2 l
2
@, } -
40 | 40
e i [
<
S |
20 1 - - — — LJ,-\»zo
195 200 205 210 215 20 25 230 25 240
Minutes
Back Signal
Results
Retention Time Area Area % Height Height %
20.418 392241 1.35 13924 2.10
23.546 28769960 98.65 649998 97.90
Totals
29162201 100.00 663922 100.00
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Zn

/©/\./ CcOOMe (R)-N-acetyl-p-methoxyphenylalanine methyl ester (9j):
HAc
MeO
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Chromatograms are illustrated below for a 99% ee sample:
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16 17 18 18 12, 12 195 "
Signal 1: FID1 B, Back Signal
Peak RetTims Type Width Lrea Height Lrea
t [min] [min] ph*s] [p2] S
Sl B il i | === | === | ===~ |
1 17.432 B 0.2682 640.06787 30.83572 50.418¢68
2 18.5%24 BB 0.2458 629.43730 32.37667 49.58132

FIC1 B, Back Signal (LUYINGEOR201 S120TANJISUAN 2015-12-07 13-55-3T\ANJISUANDUICME.D)
- &
140 -
T
i
120 /ﬂ|
1004 ’//
/
304 /'f/
a0+ ‘
ELE
§§ &
g -
204 - i
L , — e
1] 1IT 1I3 1I9 2I|: [0l
Signal 1: FID1 B, Back Signal
Pz=ak RstTims Typs Width Lrea Height Lrea
- min] [min [pR*s] [pR] %
el R Sl B | === [—===m=— = | === !
1 le.686 MM 0.564¢ 26.01039% T7.6776le-1 0.50372
2 18.819 MM 0.7825 5137.65820 108.04825 959.49628
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Chromatograms are illustrated below for a 97% ee sample:

1204 gtenlion Time 120
o~
8
] o «© [
® '/\".
100 //\l :/ 1 100
|
] [ /I | [
/ “ | |
80 / | [ | 80
[ -
[ /
2 | | | [ I
2 [
[ [
60 [ | | 60
| [ 1
| : [ i
[ | .', |
/ | | |
40 | | | F40
* [
/ \ |
/ \ \ L
J o\ |
20 T | 20
78 80 82  ss  8s 88 90 92 94
Minutes
Back Signal
Results
Retention Time Area Area % Height Height %
8.219 4477217 48.54 627661 48.12
8.852 4747106 51.46 676838 51.88
Totals
9224323 100.00 1304499 100.00
5
s/l 350

Retention Time

350

2
E
Back Signal
Results
Retention Time Area Area % Height Height %
8.302 644901 1.30 45638 1.86
9.250 49104057 98.70 2412804 98.14
Totals
49748958 100.00 2458442 100.00

S69



Zn

COOMe

mA (R)-N-acetyl-p-phenylphenylalanine methyl ester (91)
C

Ph
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Chromatograms are illustrated below for a 97% ee sample:

VWD1 A, Wavelength=254 nm (D:\HPLC\ZHANGXC\20120502\20120502-RAC.D)
mAU ] 3
1000
i
[ 2
800+ i \ ~
|
600 - /
|
400 /
] j /
0 T — T T T ./ y T T
45 5 55 6 65 y & 75 8 85 min|
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
e | e | ====s==a=s ||=====c===== |===sr=== [
1 5.391 VB 0.1570 1.13303e4 1095.80725 50.4325
2 7.258 BB 0.2207 1.11360e4 778.64490 49.5675
[ VWDT A Wavelength=254 m (0 \HPLOZHANGXC 2012050220 1205024 0)
mAU 2
1400 : /\
1200 [\
1000
8001 | \
=%
400 R‘a\
200 /
: )
04—t T —— —
55 6 65 7 75 m
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
==== |===cecs ===~ =~ [===—=——=== | |
1 5.264 VB 0.1922 370.23151 27.98816 1.8769
2 6.898 Vv 0.2140 1.93550e4 1397.05432 98.1231
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/@/\/COOMQ
NHA
. c

mmmmmmmm
S9Scaaas
mmmmmmmm

(R)-N-acetyl-p-fluorophenylalanine methyl ester (9m)

NNNNN
ERRR=R
qqqqq

1.973

T
0 PPM

8 7 6 5 4 3 2 1

g =53 =3 = ey =

=& Sea 5@ =) =4 &

R o o e = & o
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Chromatograms are illustrated below for a 98% ee sample:

140 — 140
Retention Time
120 F120
©
g 3 g
o o
100 N 100
|
[ |
. [
| |
| |
80 | { 80
2
E i l
604 [ ‘ Leo
/ | !
g i
!
. \
40 ‘ | F40
| |
l | s
\ \
20 \ | L F20
T I
86 88 90 92 94 96 98 00 102 104
Minutes
Back Signal
Results
Retention Time Area Area % Height Height %
9.038 5598585 49.25 652871 50.16
9.963 5769781 50.75 648602 49.84
Totals
11368366 100.00 1301473 100.00
;lemionTime
200 200
@
g
e
175 175
\
|
|
150+ l 150
125 ’ 125
2
3 |
100 ‘ - 100
75 ‘ L7
50 | 50
< |
5 \
254 © 25
1 } —
86 88 90 a2 94 96 a8 00 102 104
Minutes
Back Signal
Results
Retention Time Area Area % Height Height %
8.914 197957 1.23 22936 1.88
10.098 15891379 98.77 1197139 98.12
Totals
16089336 100.00 1220075 100.00
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(R)-N-acetyl-p-bromophenylalanine methyl ester (9n)

S74

2238 i SCEREEaEB =
54388 [ SC25553% g
SEEF SE|  ESeccacad 3
503 .99
f/ina
A E
M' ) !
T T T T
3 2 1 0 PPM
a5 zsle o R = 3 S
a8 522 g =3 S8 ] 2
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Chromatograms are illustrated below for a 97% ee sample:

80 —
Retention Time
70 s F70
3 e
e
/\
60 F60
/ i
1 ' i
| |
2 50 | [ Fso
B | |
| |
| | L
| |
o | |
| | F40
\ 1
a ‘.
\
30 L F30
| 1 [
1
20 F20
160 165 170 15 180 185 190 195
Minutes
Back Signal
Results
Retention Time Area Area % Height Height %
16.854 5321595 49.42 285059 48.64
18.392 5447077 50.58 301046 51.36
Totals
10768672 100.00 586105 100.00
120 — 12(
Retention Time

2
3
16.0 165 170 175 180 185 190 195
Minutes
Back Signal
Results
Retention Time Area Area % Height Height %
16.687 244375 1.39 11236 1.78
18.722 17370529 98.61 621410 98.22
Totals
17614904 100.00 632646 100.00
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2006

(R)-N-acetyl-p-nitrophenylalanine methyl ester (90)

9 8 T 6 5 4 3 2 PPM
o8 SEes S5 a8 =1
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“ i A
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Chromatograms are illustrated below for a 96% ee sample:

45 ——— a5
Retention Time
40 L40
3
35 2 8 ks
3 d
| /|
| |
£ 304 ! | k30
254 ‘ \ 25
; l
204 { | 20
\ |
| i
L Il — S N B
15 r T T T T T T T T T T T T T T T T T T T T 15
51 52 53 54 55 56 57 58 59 60 61 62
Minutes
Back Signal
Results
Retention Time Area Area % Height Height %
54.788 10611826 49.09 117831 47.96
60.335 11005443 50.91 127834 52.04
Totals
21617269 100.00 245665 100.00
45 45
Retention Time
40 40
8
8
354 ) H35
{

: = | .
25 ‘ 25
20 : ! L20

- |
© !
| {
L S (E——
T T
15 T T T T T T T T T T T T T T T T T T T ™15
51 52 53 54 55 56 57 58 59 60 61 62
Minutes
Back Signal
Results
Retention Time Area Area % Height Height %
53.014 310986 1.92 4581 2.96
60.324 15845988 98.08 150191 97.04
Totals
16156974 100.00 154772 100.00
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MeO COOMe (R)-N-acetyl-3,5-bis(methoxyl)phenylalanine methyl ester

Zn
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Chromatograms are illustrated below for a 96% ee sample:

60 — 0
Retention Time
55 55
50 50
S 8
45 © S 45
&
/\
2 40 7 40
S \ |
| |
\ |
35 | | I35
| |
| |
\ \
| \
30 { | k30
\ \
25 o N L 1 |25
20 120
T T T T T T T T
27 28 29 30 3 32 33
Minutes
Back Signal
Results
R Time Area Area % Height Height %
28.617 4379764 49.51 138549 49.28
30.999 4466596 50.49 142592 50.72
Totals
8846360 100.00 281141 100.00
Etemlon Time
704 70
8
~
b [
4
604 | 60
|
|
501 | 50
: \
> -
40 l F40
| [
!
30 2 | F30
g i
-1 \
o~
S — / - N}
T
20 20
27 28 2 3 3 » 3
Minutes
Back Signal
Results
Retention Time Area Area % Height Height %
28.370 272556 1.70 7408 242
31.766 15764076 98.30 298336 97.58
Totals
16036632 100.00 305744 100.00
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COOMe

005

6021
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6022
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(R)-N-acetyl-1-Naphthylalanine methyl ester (9q)

2.350
1921

24
oy | o s o /1
JMUMUL A ) I, ! JL;
: : 7 : ; 7 ; P

77.378
77.060

N

53273
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35083
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Chromatograms are illustrated below for a 96% ee sample:

90— %0
Retention Time i
80 80
©
=
©
o ©
2
70 = F70
© |
\ \ >
a f
60 | | 60
| |
| |
§  s0f | I Fs0
! ! ]
40 [ i ”
' l
i i
30 | F30
| |
1 9
\
20 ] | 1 20
10 T T T T T T T T T T 10
29 30 31 32 33 k) 3%
Minutes
Back Signal
Results
Retention Time Area Area % Height Height %
31.170 18027824 49.13 355387 47.18
33.716 18667254 50.87 397921 52.82
Totals
36695078 100.00 753308 100.00
120 ;lemion Time 120
3
~
Py [
100 ’! L 100
|
804 ‘ 60
. L
: |
601 60
40 1 F40
. |
g | g
o |
L i
20 _—_rm | L | 120
T T T T T T T T T
29 31 2 33 34 35
Minutes
Back Signal
Results
Retention Time Area Area % Height Height %
30.429 984295 2.01 16532 2.46
34.294 47925620 97.99 656635 97.54
Totals
48909915 100.00 673167 100.00
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cooMe (R)-N-acetyl-2-Naphthylalanine methyl ester (9r)
NHAc

feEfdwdoaons
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Chromatograms are illustrated below for a 98% ee sample:

9 — %0
Retention Time
804 80
w
1 < 3
o
-
704 k70
g
2 |
1 ~ | o
p I
60 60
! \
|
1 | } F
£ s | 50
|
| |
| |
40 ‘ ! F40
] I ; ]
30 1 | F30
[ |
| | a
| |
20 \ F20
10 T T T T T T T T T T 10
34 35 36 37 38 39 40 41
Minutes
Back Signal
Results
Retention Time Area Area % Height Height %
37.070 24962777 49.11 330681 45.62
40.455 25864305 50.89 394122 54.38
Totals
50827082 100.00 724803 100.00
;(emion Time
100 § F10(
<
1 /’\ i
|
" | -
§ o0 ' L60
40 | 40
|
4 =3 l
8 1
3 I
20 ! T - 20
u % ® W B % 0 a 2 @
Minutes
Back Signal
Results
Retention Time Area Area % Height Height %
36.259 565612 1.05 7104 1.25
41.304 53532056 98.95 559316 98.75
Totals
54097668 100.00 566420 100.00
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m CooMe (R)-N-acetyl-2-furanylalanine methyl ester (9s)
N0  RNHAc
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Chromatograms are illustrated below for a 97% ee sample:

70— 70
Retention Time
60 I-60
3
5 > L
o
-
504 50
\ \
% \ ‘\ Fa0
30 30
20 | F20
T
10 T T T T T T T T T T T T T T T T T T T 10
47 48 49 50 5.1 52 53 54 55 56 57
Minutes
Back Signal
Results
Retention Time Area Area % Height Height %
4.987 1789678 48.58 252223 48.56
5.296 1894422 51.42 267165 51.44
Totals
3684100 100.00 519388 100.00
1804 an(ion Time L 180
160 4 © 160
{
- L
1404 ‘ k140
|
|
1204 [ F120
|
g /|
g€ 1004 / [ k100
|
804 | 80
[
60 \w‘ 60
|
|
404 i‘ 40
3 L
©
-
204 1 | 20
T
4‘7 ‘ 418 ' 4'9 5'0 ' 5'1 512 ' 5‘3 ' 5‘4 ' 575 ' 5‘6 57
Minutes
Back Signal
Results
Retention Time Area Area % Height Height %
4.894 64316 1.33 13764 1.41
5.255 4786291 98.67 965529 98.59
Totals
4850607 100.00 979293 100.00
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m coote (R)-N-acetyl-3-thiophenylalanine methyl ester (9t)
S NHAc

3740
31a7
3170
31564
2353
1.998
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Chromatograms are illustrated below for a 97% ee sample:

120 — 120
Retention Time
100 F100
3
o ©
b- 4 @
7
801 ‘. \ F0
' \
' 1
[
2 | |
2 | l
601 | | 0
| |
] !
| |
| {
‘l ;
40 l | Fao
| \
| |
4 20
m - |
76 ‘ 78 80 ‘ 82 ‘ 84 86 88 ‘ 90
Minutes
Back Signal
Results
Retention Time Area Area % Height Height %
8.042 3839954 49.57 520283 48.93
8.694 3906622 50.43 543100 51.07
Totals
7746576 100.00 1063383 100.00
1204 amion Time 120
- 100

80
2
K
60
L40
= F20
T T T T T T T T T
76 78 8.0 82 84 86 88 9.0
Minutes
Back Signal
Results
Retention Time Area Area % Height Height %
8.033 82524 1.42 11017 1.65
8.775 5738406 98.58 656355 98.35
Totals
5820930 100.00 667372 100.00
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(R)-2-Methyl-1,2,3,4-tetrahydroquinoline (11a)
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Chromatograms are illustrated below for a 97% ee sample:

VWD1 A, Wavelength=254 nm (D:\HPLC\HU...E 2013-03-25 14-48-51\RAC-2-METHYL-1,2,3 4.-TETRAHYDROQUINOLINE.D)
mAU e
800 2 -
] X 8
700 f l" 7,\
600 -:' 1" |" !
] || |
i I :'
. |
300 ‘ ‘: ‘,‘ ;
200 f 2 f a
I I . \ J , R
2 2 30 32 2 36 mir|
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
- |———= === | === | === | === |
1 29.610 BB 0.6456 3.20930e4 771.33887 50.2080
2 33.331 BB 0.7004 3.18271e4 706.38940 49.7920
VWD1 A, Wavelength=254 nm (D:\HPLC\HU.E 2013-03-25 14-48-51\(5)-2-METHYL-1,2,3 4-TE TRAHYDROQUINOLINE D)
mAU 3
1400 ;‘,&’\\
1200 :" l
1000 4 .:
800 :
o o
.' \
400 | \
200 4 g r:
0 It «,) e ——— IJ —
28 29 30 31 32 33 2 35 36 mi
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
el R e |- | == | == |
33.85627 1.7316

1 30.106 BB
2 33.439 BB

S89
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(R)-2-Propyl-1,2,3,4-tetrahydroquinoline (11b)
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Chromatograms are illustrated below for a 97% ee sample:

VWD1 A, Wavelength=254 nm (D:\HPLC\HU...E 2013-05-13 10-43-37\RAC-2-PROPYL-1,2,3 4-TETRAHYDROQUINOLINE.D)
mAU ] g
f
600 | ‘.
[ |
[
500 + [
{1 2
. g
400 | N
[ [
[ ] [\
300 : \ f'
| \ :'
[ [
200 - [ \ [ \
| l | \
0] [\ [
Rl J o J \H —
20 2 2 % 2 30 32 mid
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s3 [mAU ] %
e R |- | === | = |
1 22.369 BB 0.4599 1.91090e4 649.25940 50.5377
2 28.784 BB 0.6969 1.87024e4 416.72189 49.4623
VWD1 A, Wavelength=254 nm (DAHPLC\HU_.E 2013-05-13 10-43-37\(5)-2-PROPYL-1,2,3 4-TETRAHYDROQUINOLINE D)
mAU ] 8
A
1600 | ‘
1400 ;' ,
1200 ,: “'.‘
[
1000 - ': |
' \
800 [
o I
400 4 ;
200 5
: BN
0 e . J ,
2 24 2 28 30 " il
Peak RetTime Type Width Area Height Area

# [min] [min] mAU *s [mAU ] %
Il Rttt e | ====mm- | =====mm== | ========
1 22.457 BB 0.4333 1364.44775 48.46962 1.6713
2 28.758 BB 0.7407 8.02741e4 1712.04346 98.3287
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(R)-2-Butyl-1,2,3,4-tetrahydroquinoline (11c)
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Chromatograms are illustrated below for a 96% ee sample:

VWD1 A, Wavelength=254 nm (D:\HPLC\HU_..NE 2013-05-13 10-43-37\RAC-2-BUTYL-1,2,3 4-TE TRAHYDROQUINOLINE.D)
mAU 5
A
1000 - \
: 8
800 j /\
o] | [
400 ; :' :: \
200 ] f \ ': ‘
0 —- AJ \\“, |_J
18 9 0 21 2 2 2 min)
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [MAU ] %
e e | === | === | ~==mmm s |
1 19.237 BB 0.4025 2.75344e4 1068.72534 50.4556
2 22.726 BB 0.4964 2.70371e4 849.68958 49.5444
VWD1 A, Wavelength=254 nm (D:\HPLC\HU...NE 2013-05-13 10-43-37\(6)-2-BUTYL-1,2,3 4-TETRAHYDROQUINOLINE.D)
mAU N
1800 — <
A
1600 [\
1400 ; \
1200 + :'
o0 |
800 ; E
600 | ""\
- |
200 g f
[ e — _--év- —— 1 J, R = v -
19 20 21 2 2 2 min}
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *3 [mMAU ] %
e e | === |~ |~ |
1 19.240 BB 0.3656 1204.33997 51.04116 1.8668
1774.04541 98.1332

2 22.422 BB 0.5532 6.33078e4
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(R)-2-Pentyl-1,2,3,4-tetrahydroquinoline (11d)
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Chromatograms are illustrated below for a 96% ee sample:

VWOT A, Wavelength=254 nm (D3HPLCIHU._E 2013-05-15 19-05-55\RAC-2-PENTYL1,2,3 4-TETRAHYDROQUINOLINE D)
mAU ] g
.’a\ P
-
] ; N
00 ] ; ; E
o] | |
400 ; j
0 l_Ij \I”- - }J 1 ! T
16 17 18 19 20 21 miry
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
il Bt | === === | === | === | —===———=
1 17.428 BV 0.3592 2.65259%9e4 1132.35278 50.64064
2 19.219 VB 0.4153 2.58489e4 957.86127 49.3536
VWD1 A, Wavelength=254 nm (D:\HPLC\HU...E 2013-05-15 20-02-01\(7)-2-PENTYL-1,2,3 4-TETRAHYDROQUINOLINE.D)
mAU ]
250-. ."/\\,
200:
150
100 ,:
] \
=] f
g
1(;,5 117 17I,5 1I8 1!; 5 1I9 1$; 5 2l0 20l 5 2I1 miny
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
B R | ====mmmmm | ==mmmmmmm | ===m=m-- |
1 17.460 BB 0.3352 135.01524 6.17390 2.0110
0.3880 6578.73193 260.35593 97.9890

2 19.243 BB
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(5)-6-Fluoro-2-methyl-1,2,3,4-tetrahydroquinoline (11e)
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Chromatograms are illustrated below for a 90% ee sample:

VWD1 A, Wavelength=215 nm (D:\HPLC\HU...E 2013-05-27 13-05-37\RAC-6-FLUORO-2-METHYL-1,2,3 4-TETRAHYDRO.D)

“
1600 - A
1200 | ", [
[ ||
o n [
[ | [ |
800 [ [
| ‘. [
600 [ :'
400 ,: .‘; \
200 \
)N ) N
6 65 7 75 8 85 mirf
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
e R | ==mmmmm e | ==mmmmm | ===
1 6.367 VV 0.1210 1.34662e4 1736.57593 49.6571
2 7.952 VB 0.1540 1.36522e4 1388.36597 50.3429
~ VWD1 A, Wavelength=215 nm (D:\HPLC\HU...OLINE 2013-05-27 13-05-37\(5)-6-FLUORO-2-METHYL-1,2,34-TETRAHD)
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Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
e R | = | = |- |
1 6.307 VvV 0.1169 9095.05566 1208.74548 95.0095
2 7.909 BB 0.1521 477.73148 47.58569 4.9905
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