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|. General.

Palladium acetate and Palladium trifluroacetate was purchased from Aldrich.
Ethyl glyoxylate (50% solution in toluene) was purchased from Lancaster.
Phenylboronic acid was purchased from BeiJing Wisdom Chemicals Co., Ltd. All
other arylboronic acids were purchased from HeBel DelLongTai Chemicals Co., Ltd.
All solvents were dried and distilled before use according to the standard methods.
The chiral nitrogen-containing ligands were prepared according to the published
procedures.) NMR spectra were recorded on a Varian Mercury V_300 spectrometer.
Infrared spectra were obtained on a Bio-Rad FTS-185 machine. Mass spectra were
provided on Agilent 5973 or Agilent 1100 machines. All melting points were
uncorrected. The optical rotation was measured on a Perkin-EImer 341 polarimeter.
The enantiomeric excess values were determined after separation of the enantiomers
by HPLC on a Perkin-Elmer (785A, 200 IC Pump) or Waters (515 Pump, 2487. Dua

Absorbance Detector) instruments.

I1. Typical Procedure for Palladium(ll)-Catalyzed One-pot Synthesis of Chiral
Arylglycine Derivatives from Ethyl Glyoxylate, p-Toluenesulfonyl Isocyanate and

Arylboronic Acids

PA(OCOCF3), HnTS

L-7
TSNCO + CHOCO.Et + ArB(OH), Et0OC Ar

1 2 3 4

To a Schlenk tube were added p-toluenesulphonylisocyanate (1) (0.355 mmol),
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ethylglyoxylate (2) (0.355 mmol), Pd(CF;CO,), (5 mol %), L-7 (6 mol %) in
refluxing toluene (2 mL) for 3 h, then phenylboronic acid (3a) (0.71 mmol) was added
for another 24 h. The reaction mixture was allowed to cool to room temperature and
diluted with EtOAc. The organic layer was washed with brine and the aqueous layer
was extracted with EtOAc. The combined organic layer was dried over Na,SOs,,
filtered, and concentrated under reduced pressure. The residue was subjected to silica

gel chromatography (eluent: EtOAc/ petroleum ether) to isolate the product.

[11. Characterization Data of Compounds 4.

N-tosyl-3-phenylglycine ethyl ester !
NHTs

CO,Et

4a

White solid, mp: 90-91 °C. (lit®: 85-86 °C (racemic form)); *H NMR (300 MHz,
CDCl3): 8 7.63 (d, J =8.4 Hz, 2H), 7.18-7.28 (m, 7H), 5.66 (d, J = 6.9 Hz, 1H), 5.03
(d, J= 7.5 Hz, 1H), 3.96-4.07 (m, 2H), 2.38 (s, 3H), 1.10 (t, J = 6.9 Hz, 3H); IR (KBr):
v 3272, 2993, 1716, 1459, 1336, 1164, 1090, 818 cm™*; MS (70 eV, El) m/'z: 260 (M -
COqEt, 100), 155, 91, 77, 65.

The ee value was determined by chiral HPLC using a Chiralcel OJ-H column with
hexane : isopropanol = 80 : 20, flow = 0.7 mL/min; ee: 75%:; [o]p?°= +48.6 (c 1.05,

CHCl5).

N-tosyl-4-tolylglycine ethyl ester.
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NHTs

CO,Et

4b

White solid, mp: 87-89 °C; *H NMR (300 MHz, CDCls): & 7.64 (d, J = 7.8 Hz, 2H),
7.18 (d, J = 7.8 Hz, 2H), 7.11 (d, J = 8.1 Hz, 2H), 7.04 (d, J = 8.1 Hz, 2H), 5.90 (d, J
= 9.0 Hz, 1H), 4.99 (d, J = 8.4 Hz, 1H), 3.93-4.01 (m, 2H), 2.37 (s, 3H), 2.28 (s, 3H),
1.07 (t, J = 6.9 Hz, 3H); *C NMR (75 MHz, CDCls): § 170.1, 143.3, 138.2, 136.8,
132.3, 129.3, 129.2, 127.1, 126.8, 61.9, 59.0, 21.4, 20.9; IR (KBr): v 3274, 2980,
1734, 1339, 1167, 1076 cm'’; MS (70 eV, EI) m/z. 274 (M* - CO,Et, 100), 201, 155,
118, 91, 77. 65; HRMS Calcd for CisHigNO.S (M* - COEt): 274.0902. Found:
274.0906.

The ee value was determined by chiral HPLC using a Chiralcel OJ-H column with
hexane : isopropanol = 80 : 20, flow = 0.7 mL/min; ee: 70%; [o]p?°= +71.1 (c 1.01,

CHCl5).

N-tosyl-4-methoxyphenylglycine ethyl ester.

NHTs
CO,Et
MeO

4c

White solid, mp: 87-89°C; 'H NMR (300 MHz, CDCl3): & 7.63 (d, J = 8.1 Hz, 2H),
7.20 (d, J = 8.4 Hz, 2H), 7.13 (d, J = 8.7 Hz, 2H), 6.76 (d, J = 8.4 Hz, 2H), 5.80 (d, J

= 8.1 Hz, 1H), 4.98 (d, J = 8.1 Hz, 1H), 3.97-4.00 (m, 2H), 3.76 (s, 3H), 2.38 (s, 3H),
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1.09 (t, J = 7.2 Hz, 3H); *C NMR (75 MHz, CDCls): § 170.2, 159.6, 143.3, 136.9,
129.4, 128.3, 127.4, 127.1, 114.0, 62.0, 58.8, 55.2, 21.4, 13.8; IR (KBr): v 3282, 2972,
1741, 1612, 1514, 1338, 1160, 1087, 1025, 815, 667 cm™’; MS (70 eV, El) m/z (%):
363 (M*), 200(M"* - CO,Et), 173, 155, 134, 105, 91(100), 77, 65, 43; HRMS Calcd for

Ci1sH16NO3S (M™ - CO,Et): 290.0851. Found: 290.0847.

The ee value was determined by chiral HPLC using a Chiralcel OFH column with
hexane : isopropanol = 80 : 20, flow = 0.7 mL/min; ee: 60%; [a]p*°= +58.1 (c 0.51,
CHCl5).

N-tosyl-4-chlorophenylglycine ethyl ester.

NHTs
CO,Et
cl
4d

White solid, mp: 86-87°C; *H NMR (300 MHz, CDCl3): & 7.60 (d, J = 8.1 Hz, 2H),
7.14-7.27 (m, 6H), 5.76 ( d, J = 7.5 Hz, 1H), 5.01 (d, J = 7.5 Hz, 1H), 3.96-4.09 (m,
2H), 2.39 (s, 3H), 1.10 (t, J = 7.2 Hz, 3H); °C NMR (75 MHz, CDCl3): & 169.6,
143.7, 136.7, 134.5, 133.9, 129.5, 128.8, 128.5, 127.1, 62.5, 58.7, 21.5, 13.8; IR
(KBr): v 3270, 2989, 1717, 1597, 1493, 1343, 1262, 1168, 1092, 920, 698 cm™*; MS
(70 eV, El) m/z. 296, 294 (M* - COEt), 274, 155, 138, 91 (100), 77, 65, 41; Anal.
Cald for C;7H18CINO,S: C, 55.51; H, 4.93; N, 3.81. Found: C, 55.66; H, 4.98; N,
3.60.

The ee value was determined by chiral HPLC using a Chiralcel OJFH column with

hexane : isopropanol = 90 : 10, flow = 0.7 mL/min; ee: 81%; [o]p*°= +87.9 (c 1.03,
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CHCl5).

N-tosyl-4-fluor ophenylglycine ethyl ester.
NHTs

CO,Et

4e

White solid, mp: 80-81°C; *H NMR (300 MHz, CDCls): & 7.63 (d, J = 8.1 Hz, 2H),
7.18-7.24 (m, 4H), 6.92 (t, J = 8.7 Hz, 2H), 6.01 (d, J = 7.8 Hz, 1H), 5.03 (d, J = 8.1
Hz, 1H), 3.97-4.04 (m, 2H), 2.38 (s, 3H), 1.09 (t, J = 7.2 Hz, 3H); **F NMR (282
MHz, CDCl3): 6 -113.6; 3C NMR (75 MHz, CDCl5): 6 169.7, 164.2, 160.9, 143.5,
136.7, 131.3, 131.2, 129.4, 128.9, 128.8, 127.1, 115.7, 115.4, 62.3, 58.6, 21.4, 13.7,
IR (KBr): v 3267, 1747, 1604, 1508, 1336, 1224, 1162, 1077, 1012, 815 cm™; MS (70
eV, El) miz 278 (M* - CO.Et), 155, 122, 91 (100), 65, 41; HRMS Calcd for
C14H13NO-FS (M™ - CO,Et): 278.0651. Found: 278.0647.

The ee value was determined by chiral HPLC using a Chiralcel OJH column with
hexane : isopropanol = 90 : 10, flow = 0.7 mL/min; ee: 64%; [o]p*°= +66.8 (c 0.51,

CHCl).

N-tosyl-3-nitrophenylglycine ethyl ester.
NHTs

CO,Et

NO,

4f
White solid, mp: 132-134°C; *H NMR (300 MHz, CDCl3): § 8.10 (d, J = 8.1 Hz, 1H),
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8.03 (s, 1H), 7.59-7.68 (m, 3H), 7.47 (t, J = 8.1 Hz, 1H), 7.19 (d, J = 8.1 Hz, 2H),
5.99 ( d, J = 6.9 Hz, 1H), 5.14 (d, J = 6.9 Hz, 1H), 4.05-4.12 (m, 2H), 2.37 (s, 3H),
1.13 (t, J = 7.5 Hz, 3H); *C NMR (75 MHz, CDCls): § 168.8, 143.9, 137.5, 136.5,
133.4, 129.7, 129.6, 127.1, 123.3, 122.2, 62.9, 58.6, 21.4, 13.8; IR (KBr): v 3256,
2987, 1728, 1533, 1456, 1351, 1164, 1089, 1016, 725 cm™; MS (70 eV, El) m/z. 305
(M* - CO.Et), 155, 91 (100), 77, 65, 41; Anal. Cald for Ci7H1gN206S: C, 53.96; H,
4.79; N, 7.40. Found: C, 53.96; H, 5.01; N, 7.18.

The ee value was determined by chiral HPLC using a Chiralcel OJH column with
hexane : isopropanol = 60 : 40, flow = 0.7 mL/min; ee: 68%; [o]p*°= +93.5 (c 0.51,

CHCl).

N-tosyl-4-trifluromethylphenylglycine ethyl ester.
NHTs
CO,Et
FsC

49

White solid, mp: 108-110°C; *H NMR (300 MHz, CDCls): & 7.58 (d, J = 8.4 Hz, 2H),
7.46 (d, J = 8.1 Hz, 2H), 7.35 (d, J = 7.8 Hz, 2H), 7.15 (d, J = 8.4 Hz, 2H), 6.14 (d, J
= 7.8 Hz, 1H), 5.12 (d, J = 7.8 Hz, 1H), 4.05 (m, 2H), 2.36 (s, 3H), 1.10 (t, J = 7.2 Hz,
3H); °F NMR (282 MHz, CDCls): § -63.2; *C NMR (75 MHz, CDCl3): § 169.2,
143.7, 139.2, 136.6, 129.4, 127.6, 127.0, 126.8, 125.5 (q, J = 3.9 Hz), 62.6, 58.9, 21.3,
13.7; IR (KBr): v 3250, 1747, 1433, 1327, 1166, 1128, 1068, 1019, 852, 668 cm'™;
MS (70 eV, El) miz 328 (M* - CO.EY), 246, 172, 155, 145, 91 (100), 77, 65; Anal.

Cad for CigH1sFsNO4S: C, 53.86; H, 4.52; N, 3.49. Found: C, 54.04; H, 4.70; N,
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3.44.
The ee value was determined by chiral HPLC using a Chiralcel OD-H column with
hexane : isopropanol = 97 : 3, flow = 0.7 mL/min; ee: 71%:; [o]p*°= +61.3 (c 0.85,

CHCl5).

N-tosyl-3-tolylglycine ethyl ester.
NHTs

CO,Et

4h

White solid, mp: 86-88°C; *H NMR (300 MHz, CDCl3): & 7.63 (d, J = 8.1 Hz, 2H),
7.13-7.20 (m, 3H), 6.99-7.06 (m, 3H), 5.80 ( d, J = 8.1 Hz, 1H), 5.01 (d, J = 8.4 Hz,
1H), 3.92-4.05 (m, 2H), 2.37 (s, 3H), 2.23(s, 3H), 1.09 (t, J = 7.2 Hz, 3H); *C NMR
(75 MHz, CDCl3): 6 170.0, 143.3, 138.4, 136.9, 135.0, 129.3, 129.1, 128.5, 127.6,
127.1, 1241, 62.1, 59.3, 21.4, 21.2, 13.8; IR (KBr): v 3288, 2987, 1742, 1438, 1338,
1201, 1162, 1088, 1017, 815 cm™; MS (70 eV, El) m/z. 274 (M* - COEt, 100), 155,
118, 91, 77, 65; HRMS Caled for CisHigNO.S (M* - CO.Et): 274.0902. Found:
274.0902.

The ee value was determined by chiral HPLC using a Chiralcel OJH column with
hexane : isopropanol = 80 : 20, flow = 0.7 mL/min; ee: 70%; [o]p*°= +88.5 (c 0.50,

CHCl).

N-tosyl-B-naphthylglycine ethyl ester.
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NHTs

COzEt

4i
White solid, mp: 115-116°C; *H NMR (300 MHz, CDCls): & 7.64-7.77 (m, 4H), 7.60
(d, J = 8.1 Hz, 2H), 7.42-7.47 (m, 2H), 7.31 (d, J = 8.4 Hz, 1H), 7.03 (d, J = 8.1 Hz,
2H), 6.10 (d, J = 8.1 Hz, 1H), 5.22 (d, J = 8.1 Hz, 1H), 3.93-4.09 (m, 2H), 2.22 (s,
3H), 1.07 (t, J = 7.2 Hz, 3H); **C NMR (75 MHz, CDCl3): & 169.6, 143.3, 136.8,
132.9, 132.8, 132.3, 129.2, 128.6, 127.9, 127.4, 127.0, 126.6, 126.4, 126.3, 124.3,
62.2, 59.5, 21.2, 13.7; IR (KBr): v 3285, 2992, 1715, 1435, 1340, 1168, 1078, 905,
818 cm™; MS (70 eV, El) m/z: 383 (M*), 310(M* - CO,Et, 100), 155, 127, 91, 77, 65,
41; Anal. Cald for C»nH21NO4S: C, 65.78; H, 5.52; N, 3.65. Found: C, 65.86; H, 5.55;
N, 3.41.
The ee value was determined by chiral HPLC using a Chiralcel AD-H column with
hexane : isopropanol = 65 : 35, flow = 0.7 mL/min; ee: 72%:; [o]p?°= +89.2 (c 0.50,
CHCl5).
V. Synthesis of N-tosyl-(S)-phenylglycine ethyl ester from (S)-phenylglycine.

(9-phenylglycine ethyl ester hydrochloride. To a Schlenk bottle were charged
(9-phenylglycine (1.51 g, 10 mmol, ee >99%) and EtOH (10 mL, 0.17 mol), the
mixture was cooled to 0 °C and SOCI, (2 mL, 26.8 mmol) was dropped to it and
refluxed overnight. After cooled to rt, Et,O was added to the solution and white solid
was separated. The solid was filtered and dried to give the (S)-phenylglycine ethyl

ester hydrochloride!? Yield: 82%. M.p 182-183 °C.*H NMR (300 MHz, D-0): &
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7.52-7.54 (m, 3H), 7.45-7.48 (m, 2H), 5.26 (s, 1H), 4.27-4.33 (m, 2H), 1.22 (t, J= 7.2

Hz, 3H). [a]p® = +94.7° (¢ 1.005, H,0). (it [a]p®°= +91°, ¢ 1.00, H,0).

N-tosyl-(S)-phenylglycine ethyl ester. To a Schlenk tube were added
(9-phenylglycine ethyl ester hydrochloride (620 mg, 2.9 mmol), CH,Cl, (20 mL) and
'Pr,NEt (2.3 g, 18 mmol) and the mixture was cooled to 0 °C. Then TsCl (680 mg, 3.6
mmol) was added slowly to the mixture and stirred at rt overnight under N,. The
reaction mixture was concentrated under reduced pressure and purified by flash
column chromatography (ethyl acetate: petroleum ether = 1:6 to 1:2) to obtain the
product N-tosyl-(S-phenylglycine ethyl ester™. Yield: 82%. M.p 102-103 °C. 'H
NMR (300 MHz, CDCls): & 7.63 (d, J=8.1 Hz, 2H), 7.19-7.28 (m, 7H), 5.66 (d, J=8.1
Hz, 1H), 5.03 (d, J=7.5 Hz, 1H), 3.94-4.08 (m, 2H), 2.39 (s, 3H), 1.10 (t, J= 7.2 Hz,
3H); 3¢ NMR (75 MHz, CDCl3): 6 170.0, 143.4, 136.8, 135.3, 129.4, 128.6, 128.4,
127.1, 127.0, 62.1, 59.3, 21.4, 13.7; IR (KBr): v 3281, 2995, 2967, 2904, 1716, 1498,
1459, 1441, 1336, 1266, 1168, 1090, 820, 1022, 697 cm™; MS (70 eV, El) m/z: 260
(M*- CO.Et, 100), 155, 91, 77, 65.

The ee value was determined by chiral HPLC using a Chiralcel OD-H column (150
mm) with hexane : isopropanol = 90 : 10, flow = 0.7 mL/min; ee: 99%; [o]p® =

+105.1° (¢ 1.09, CDCls).
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NHTs

CO,Et
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NHTs

CO,Et
4a
I _ - . —
‘A T I I
| mv |
004
‘ 801
' 704
| col
‘ 504
l 40+
304
|
_—
10
ol -
e —— , '
i 4 12 16 20 28 32
; Min
(SO R [ - _ I
"No. R.Time.  PeakHeight _  PeakArea PerCent e TR
1 28.793 67312.0 2467030. 6 47.6511
2 31.043 62119.8 2545064. 3 49. 1584
3 32.428 2094.5 165180. 8 3. 1905 ,
Total 132426. 3 5177275.7 100. 0000
1MV 490
| 1004
90]
804
701
604 8
504 &
404
20/
20/
104 5 .
o} 8 2
10 e : : A
4 [ 12 16 20 24 28 32 36
i e ) M
No. R. Time PeakHe ight PeakArea PerCent
1 29.960 53380. 3 2002378. 7 82. 5241
2 32.127 6891. 0 279947.5 11. 5375
3 33.293 3311.1 144091.5 5.9384
Total 63582. 4 2426417.7 100. 0000 P




NHTs

CO,Et
4b
lﬂr ER i -
\ mvV 3004
|
{i 250-
| 2
w
‘ 150+
{ 100+
: 50
i o] A }
! T T T T T T
0 4 8 12 16 20 24 28 32 36 i
~Min
FS WS EHE  REE ) WER  ERES®
1 1 Unknown  15. 642 323083. 7 14539617. 1 49, 3987
2 2 Unknown  26. 210 188500. 4 14893565. 9 50. 6013
&it: 511584. 2 29433183.0 100. 0000
? mv 250#
|
‘ 200
150
100 2
50.
g
o &
0 4 8 12 16 20 24 28 32 3%
Min
No. PeakNo ID. Name R. Time PeakHeight PeakArea PerCent
1 1 Unknown  15.710 79608. 4 3624594. 0 14. 8547
2 2 Unknown  20. 960 1479. 1 94118.9 0. 3857
3 3 Unknown  25. 960 268895. 8 20681631. 7 84. 7596
Total 339983. 2 24400344. 6 100. 0000

S35



NHTs

CO,Et
MeO
4c
i mvV 40 I
i »
| 35+ 8
Co®
! 25-
‘: 204
; 154
| 104
5.
|
0 b1
! -5 fc]
ol A
‘ 0 8 12 16 20 24 28 32 38 40 44 48
Min
[
No. PeakNo 1D. Name R. Time PeakHeight PeakArea PerCent
1 1 Unknown  13.710 2637.0 123015. 1 2. 1000
2 2 Unknown  16. 127 2163. 4 91405. 4 1. 5604
3 3 Unknown 17. 377 51230. 4 2833793. 4 48. 3759
4 4  Unknown 22.960 42269. 1 2809648. 6 47.9637
Total 98299.9 5857862. 5 100. 0000
mv Y - S
60+
504 "
40
304
204
. e
104 e
o‘_,;__Ns__Jx——r—'\—f\Jk
-104 R
| 0 4 8 12 16 20 24 28 32 38
L o - ) Min
No. PeakNo ID. Name R. Time PeakHeight PeakArea PerCent
1 1 Unknown  17.710 12983. 9 788240. 7 12. 3636
2 2 Unknown  23. 710 78286. 8 5587240. 2 87. 6364
Total 91270.6 6375480. 9 100. 0000

S36



NHTs

CO,Et
Cl
4d
imV 350
! 5001 ;
250+
200
150
1004
50-
04 . AJ
0 4 8 12 16 20 24 28 32 36 40 44
MIn‘T
No. PeakNo IQ.J\E\[ﬂg R. Time PeakHe i ght PeakArea PerCent
1 1 Unknown  23. 627 368827. 2 28853129. 3 49. 6827
2 2 Unknown 32.043 290334. 4 29221715.0 50. 3173
Total 659161. 6 58074844. 3 100. 0000
my 4004 ¥
350+
m-
250-
200+
150
100 5
504 X
! 04 A A
0 4 8 12 18 20 24 28 32 3 40 44 48 82
Min
No. PeakNo |D. Name R. Time PeakHe i ght PeakArea PerCent
1 1 Unknown  24.127 55335. 2 4577706. 5 9. 4346
2 2 Unknown  31.793 413357.6 43942899. 9 90. 5654
Total 468692. 8 48520606. 4 100. 0000

S37



NHTs

CO,Et
=
4de
mv 1404
120
100
804 -
60 :; «
404 ]
204
g5 : 8
0 @ 5 g 3
M :
a 0 4 8 12 16 20 24 28 32 36 40
Min
‘No, Pe;kN_o_ ] ID N"arnge_r ~ RTime PeakHeight PeakArea PerCent
1 1 Unknown  19. 960 1303.5 75038. 4 0. 8979
2 2 Unknown  21.877 1550.0 99430. 1 1.1898
3 3 Unknown  24. 127 63672. 9 4048587.5 48. 4458
4 4 Unknown  28. 543 922.6 58964. 8 0. 7056
5 5 Unknown  31.793 681.0 51576. 7 0.6172
6 6 Unknown  35.543 45027. 6 4023349. 6 48. 1438
Total 113157. 6 8356947. 1 100. 0000
mv 140
120+
1004 -
&
80+ 4
604
40- o
204 g °
‘ S 2 <
: o ]\ g g
| . v 5 8
| 0 8 12 16 20 24 28 32 36 40 44 48 52
Min
,,N,E’:,,, PeakNo {D. Name R. Time PeakHe ight PeakArea PerCent
1 1 Unknown  23.710 25440.9 1533424. 9 16. 9343
2 2 Unknown  27.710 479.1 28314. 1 0. 3127
3 3 Unknown  30.793 475.6 34963. 2 0. 3861
4 4 Unknown  34. 293 83391.1 7045363. 3 77.8051
5 5 Unknown  39. 460 3783.8 413082. 7 4.5619
Total 113570. 6 9055148. 2 100. 0000

S38



NHTs

CO,Et
NO
2 4f
{mv N
64
4‘ et
8
2] =
0 1
2 s
-4
-6
e U
-104 i . ; : : ' i ' .
0 4 8 12 16 20 24 28 32 36
Min
No. PeakNo 1D. Name R. Time PeakHeight PeakArea PerCent
1 1 Unknown  17.627 10516.0 761632. 6 50. 2268
2 2 Unknown 21.210 7348.1 754753. 3 49.7732
Total 17864.0 1516385. 9 100. 0000
mvV 140+
1204
1004
80
60 g
| g
‘ 404
|
% 20 5
ol
0 / 5 2 ® 2 % 2 2 '
Mlnaf
No. PeakNo |D.Name R. Time PeakHe i ght PeakArea PerCent
1 1 Unknown  17.210 13817.0 948476. 5 15. 9275
2 2 Unknown  20. 293 52559. 5 5006493. 3 84. 0725
Total 66376. 5 5954969. 8 100. 0000

S39



NHTs

CO,Et
FsC
49
% mV 2504 §
2004
|
" 150
1004
|
-
0‘
0 4 8 12 16 2 2 28 32 36 |
Min
FS %S ARE  RENE i 7 mn HIRE 2L (%)
1 1 Unknown 20, 293 265960. 5 11551735. 2 48. 9321
2 2 Unknown  22. 960 234804. 1 12055932. 4 51. 0679
it 500764. 6 23607667. 6 100. 0000
V' 4501
400- Y
| 350 8
] 300-
250-
2001
150
L 100] 5
i 504 g = ;
| 0 A
| 0 4 8 12 16 20 24 28 32 36 40
i o ) Min
No. PeakNo iD. Name R. Time PeakHeight PeakArea PerCent
1 1 Unknown  20. 477 354442.0 15800266. 7 79. 9847
2 2 Unknown  23. 027 46011. 7 2697999. 8 13.6579
3 3 Unknown  30. 727 19565. 6 1255852. 3 6. 3574
Total 420019. 3 19754118.8 100. 0000

$40



NHTs

CO,Et
4h
‘ =3
| mv
350
300.
250 e
200
150+
1001
] 2 g
0- b & _
0 4 8 12 16 20 24
L Min
_qu ‘ EgakNo ID. nge R. Time PeakHeight PeakArea PerCent
1 1 Unknown  11. 350 386433.8 15213020. 2 49. 6456
2 3 Unknown  17.127 229046. 7 15230816. 4 49. 7036
3 4 Unknown  21. 960 2422. 4 199426. 3 0. 6508
Total 617902. 8 30643262. 9 100. 0000
mv 601 i
50.
40..
30.
20 §
10+ .
o g
-104 ~— '
0 4 8 12 16 20 24
_ . Min
Nﬁ PeakNo ID. Name R. Time PeakHeight PeakArea PerCent
1 Unknown  11.643 21807.7 847319. 2 15. 1104
2 Unknown  17.377 69724. 1 4674274.0 83. 3570
3 Unknown  21.960 1091. 2 85942. 0 1.5326
Total 92623. 0 5607535. 2 100. 0000

A1



NHTs

I ==

4
- . S
P my
600 E
m- 1 -
s
400 -
3{»_
200.
100+
04
0 4 ) 12 16 20 24
L Min
No. PeakNo ID. Name R. Time PeakHeight PeakArea PerCent
1 1 Unknown  12.677 522397.0 15396693. 2 49. 8764
2 2 Unknown  16. 127 405458. 7 15473032. 7 50. 1236
Total 927855. 6 30869725. 9 100. 0000
=]
mvV 160-
140
1204
1004
804
60..
40 <
204 €
of . JUN
) 4 ) 12 16 20 24 28
Min
No. PeakNo |D. Name R.Time PeakHeight PeakArea PerCent
1 1 Unknown 12.710 177838. 2 5212192.9 86. 0654
2 2 Unknown  16.210 22295.5 843894. 4 13. 9346
Total 200133. 6 6056087. 3 100. 0000

$42



HTs

"z

CO,Et

N-Tosyl-(S)-phenylglycine
ethyl ester

L mv 200

1604
1401

I 1201
| 1001
80

.3
10.793

12,377

| 1] 2 4 6 8 10 12 14 16 18
No. PeakNo R.Time  PeakHeight  PeakArea  PerCent
1 1 10.793 54222. 7 1817963. 4 50. 8072
2 2 12.377 45016. 3 1760199. 1 49.1928
Total 99239. 0 3578162.5 100, 0000
iy 2997
180
1604
140
1204
L |
[ e '
| o '
“l ] i
I h
o SN pA =
-201 - e — e o g e
0 1 2 3 4 5 [ 7 8 H 10 1" 12 13 14 15
)
No. PeakNo R.Time  PeakHoight PeakArea PerCent
1 1 10.960 205646. 1 5653486. 5 99, 8639
2 2 12,577 257.5 7703.3 0. 1361
Total 205903. 6 5661189. 8 100. 0000



