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General Information: Unless otherwise indicated, all compounds and reagents were
purchased from commercial suppliers and used without further purification. Proton
nuclear magnetic resonance spectra are recorded at 300 MHz. All chemical shifts (d)
are given in ppm. NMR spectra were recorded on Varian EM-360A, Varian EM90 or
Brucker AMX-300 NMR spectrometer. IR spectra were recorded on a Perkin-Elmer
983G instrument. MS or HRMS was recorded on a HP-5989A spectrometer. Melting
points were determined on a METTLER-TOLEDO FP62 melting point apparatus and
are uncorrected. Elemental analysis was performed on a Carlo-ERBA 1106 instrument.

HPLC analysis was carried out on WATERS equipment.

General procedurefor the synthesisof catalysts 3ai (3g was prepared according to

known proceduré™)

R COzH SOClz R COzMe R'NHZ
NH, MeOH, rt H, = HCI MeOH , rt
0]
LAH R
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%NHR THF, Reflux ?\;\
NH, 2
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Typical Procedurefor the Esterifation of Amino Acid

To a suspension of L-phenylalanine (10.0 g, 8.0 mmoal) in ice-cooled dry methanol
(1220 mL) was added dropwise thionyl chloride (10.0 g, 8.0 mmol). After the solution
was dtirred at room temperature overnight, the solvent was removed under reduced
pressure to give L-phenylalanine methyl ester hydrochloride as a colorless crystaline
solid quantitatively, which was directly used in the next step without further
purification.

Typical Procedurefor the Preparation of Amino Amide!?

A solution of L-phenylaanine methyl ester hydrochloride (23.3 mmol) and

propylamine (233.0 mmol) in anhydrous methanol (50 mL) was tirred at room
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temperature for 3 days. The reaction mixture was concentrated, and the residue was
purified by column chromatography on silica gel using petroleum ether / ethyl acetate
(2:1) as eluant to give the (S)-2-amino-3-phenyl-N-propylpropanamide (3.99).

Typical Procedure for the Reduction of Amino Amide to Diamine!®

To a solution of (S)-2-amino-3-phenyl-N-propylpropanamide (3.4 g, 16.3 mmol), in
THF (60 mL) was added lithium aluminum hydride (3.7 g, 97.8mmol) at 0 ? . After

being stirred for 30 min a 0 °C, the reaction was alowed to heat at reflux for 48 h
before the reaction was quenched with Na,SO,4 and water with vigorous stirring at 0

? . The white-gray suspension was filtered and the filtrate was concentrated. The

crude product was purified by column chromatography on silicagel petroleum using
petroleum ether / ethyl acetate (1:1) to give the desired product
(S)-3-phenyl-N*-propyl propane- 1,2-diamine (3d) (2.69 g, 86% yield).
(S)-3-phenylpropane-1,2-diamine (3a)[4

NH,
NH,

Colorless oil; [a]p?’=-16.2(c = 1.0in CHCL); *H NMR (300 MHz, CDCl3) d 1.36
(brs, 4H), 2.45-2.57 (m, 2H), 2.742.82 (m, 2H), 2.91-2.99 (m, 1H), 7.18-7.33 (m, 5H)
ppm.
(S)-N:methy! -3-phenylpr opane-1,2 -diamine (3b)"®
H/

NH,
Colorless ail; [a]p® = -2.0 (c = 1.0in CHCk); *H NMR (300 MHz, CDCl3) d 1.51
(brs, 3H), 2.41-2.54 (m, 2H), 2.44 (s, 3H), 2.66 (dd, J= 4.9, 11.7Hz 1H), 279 (dd, J
=4.8,135Hz, 1H), 3.06-3.15 (m, 1H), 7.18.7.30 (m, 5H) ppm.
(S)-N*-ethyl-3-phenylpr opane-1,2-diamine (3c)

NS

NH, 1

Colorless ail; [a]p? =-1.9(c= 1.0in CHCIl3); *H NMR (300 MHz, CDCl3) d1.10 (t,
J=75Hz 3H), 1.28 (brs, 3H), 2.43-2.53 (m, 2H), 2.62-2.82 (m, 4H), 3.06-:3.17 (m,
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1H), 7.19-7.33 (m, 5H) ppm; ¥C NMR (CDCls, 100 MHz) d 15.3, 42.9, 44.2, 52.5,
55.9, 126.1, 128.3, 129.2, 139.2 ppm; IR (neat): 3290, 2965, 2925, 1666, 1601, 1495,
1453, 1377, 1128, 745, 701 cm™; HRMS cac. CyHigN2 (M*): 178.1470. Found:
178.1474.

(S)-3-phenyl-Nxpropylpropane-1,2-diamine (3d)

N/\/
NH> H

Colorless oil; [a]pZ = 43 (c= 1.0in CHCls); *H NMR (300 MHz, CDCls) d0.92 (t,
J=6.9Hz, 3H), 1.51-1.64 (m, 2H), 2.51-2.71 (m, 7H), 2.752.83 (m, 2H), 3.15-3.24
(m, 1H), 7.187.33 (m, 5H) ppm: C NMR (CDCls, 100 MH2) d 11.8, 22.5, 42.6,
51.6, 52.0, 55.1, 126.6, 128.7, 129.5, 138.7 ppm; IR (neat): 3273, 3026, 2929, 1661,
1602, 1495, 1454, 746, 701 cm™; HRMS calc. CiH2oN2 (M™): 192.1626. Found:
192.1623

(9)-NYbutyl-3-phenylpropane-1,2-diamine (3¢)

N/\/\
NH> H

Colorless ail; [a]p? = 3.1 (c= 1.0in CHCl3); *H NMR (300 MHz, CDCl3) d 0.91 (t,
J =75 Hz, 3H), 1.281.40(m, 2H), 1.44-1.54 (m, 2H), 1.82 (brs, 3H), 2.45-2.55 (m,
2H), 2.58 2.68 (M, 2H), 2.71-2.82 (m, 2H), 3.09-3.18 (M, 1H), 7.19-7.33 (m, 5H) ppm;
13C NMR (CDCls, 100 MHz) d 14.2, 20.6, 32.0, 42.9, 49.8, 52.4, 55.9, 126.5, 128.7,
129.4, 139.1 ppm; IR (neat): 3285, 3026, 2927, 1665, 1602, 1495, 1454, 1377, 1129,
746, 701 cni®; HRMS calc. CisH2N2 (M*): 206.1783. Found: 206.1778.
(S)-4-methyl-N*-propylpentane-1,2-diamine (3g)

\‘/\(\N/\/
NH H

2

Colorless ail; [a]p?’ = 125 (¢ = 1.0 in CHCl); 'H NMR (300 MHz, CDCl3) d

0.880.95 (m, 9H), 1.19 (t, J = 6.9Hz, 2H), 1.46-1.58 (m, 5H), 1.65-1.80 (m, 1H),

2.33(dd, J = 8.4, 87 Hz, 1H), 2.54-2.65 (m, 3H), 2.84-2.93 (m, 1H) ppm; *C NMR

(CDCk, 100MHz) d 11.5, 21.7, 23.0, 23.3, 24.4, 45.5, 48.5, 51.7, 56.9ppm; IR (neat):

3301, 2956, 2929, 2872, 1465, 807 cm™; HRMScalc. CH N> (M*): 158.1783 Found:
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158.1787.
(S)-2-phenyl-N-propylethane-1,2-diamine (3h)

@(\N/\/
H

NH,

Colorless ail; [a]p? = 18.1 (c = 1.0in CHCls); *H NMR (300MHz, CDCls) d 0.86 (t,
J=7.2Hz, 3H), 1.41-1.48 (m, 2H), 1.67 (brs, 3H), 2.51-2.57 (m, 2H), 2.682.77 (m,
2H), 3.97-4.02 (m, 1H), 7.22-7.31 (m, 5H) ppm; *C NMR (CDCk, 100MHz) d 11.6,
23.0, 51.6, 55.4, 57.6, 126.3, 127.0, 128.3, 144.7 ppm; IR (neat): 3295, 2958, 2931,
2874, 1667, 1602. 1493, 1454, 1379, 760, 701 cm?; HRMS calc. GiH N> (M™):
178.147Q Found: 178.1467.

(9)-3-(1H-indok3-yl)-N*-propylpropane-1,2-diamine (3i)

N/\/
) H
HN NH

2
Yédlow oil; [a]p?® = -0.8 (c = 1.0in CHClI3); '"H NMR (300 MHz, CDCl3 d0.91 (t, J
=7.5Hz, 3H), 1.451.54 (m, 5H), 2.48-2.62 (m, 3H), 2.63-2.71 (m, 1H), 2.79 (dd, J =
3.9, 11.7 Hz, 1H), 2.64 (dd, J = 45, 11.4 Hz, 1H), 3.20-3.28 (m, 1H), 7.03 (d, J=1.8
Hz, 1H), 7.11 (t, J= 6.9Hz, 1H), 7.20 (t, J = 7.2 Hz, 1H), 7.36 (d,J = 7.8Hz, 1H),
7.62 (d, J = 7.5Hz, 1H), 8.42 (brs, 1H) ppm; “C NMR (CDCl; 100 MHz) d 11.7,
22.7,31.9, 511, 51.6, 55.5, 111.5, 111.6, 118.7, 119.0, 121.6, 123.4, 127.7, 136.6 ppm,
IR (neat): 3244, 2928, 1619, 1456, 1340, 1104, 740, 702 cm?; HRMS cdc. for
CiaH2N3(M™): 231.1735. Found: 231.1728.

General procedurefor the Michael reaction.

To a mixture of enone 2 (0.5 mmol), catalyst 3 (0.1 mmol) and TFA (0.1 mmol) in
CHCI3(1.0 mL) was added malonate 1 (10 mmol) at ambient temperature. After 24 h
of tirring, the reaction mixture was quenched with 1 m agqueous HCI solution and
extracted with EtOAc The combined organic layer was dried over NaSO,, filtered,
and concentrated to afford the corresponding Michagl adduct 4 after flash column
chromatography on silica gel (petroleum ether/Et,O as eluent).
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Dimethyl 2-(3-oxo-1-phenylbutyl)malonate (4a)®

CH(CO,Me),

o
White solid; [a]p® = -14.1 (c = 1.0in CHCl3); m.p. 4344 ? : *H NMR (300 MHz,
CDCly) d 2.03 (s, 3H), 2.87-3.02 (m, 2H), 350 (s , 3H), 3.72 (s, 3H), 3.73 (d, J = 9.6
Hz, 1H), 3.94-4.02 (m, 1H), 7.17-7.30 (m, 5H) ppm; enantiometric excess. 97%,
determined by HPLC (Chirapak AD column, hexane/i-PrOH 90:10, flow rate 1
mL/min; tmgor =13.5 min, thinor = 15.4 min, ?= 254 nm).

Diethyl 2-(3-oxo-1-phenylbutyl)malonate (4ba)!®!
CH(CO,Et),

o)
White solid; [a]p?® = -15.5 (¢ = 1.0in CHCl3); m.p. 40-42 ? ; *H NMR (300 MHz,
CDCly)d 1.01(t,J=7.2Hz, 3H), 1.26(t,J= 7.2 Hz, 3H), 2.02 (s, 3H), 2.86-3.01 (M,
2H), 3.69 (d, J = 9.6 Hz, 1H), 3.91-4.01(m, 3H), 419 ( q, J = 7.2 Hz, 2H), 7.16-7.30
(m, 5H) ppm; enantiometric excess. 98%, determined by HPLC (Chiralpak AD
column, hexanef-PrOH 90:10, flow rate 1 mL/min, tmajor = 12.5 Min, tminor= 18.6 min,
?= 254 nm).

Diisopropyl 2-(3-oxo-1-phenylbutyl)malonate (4ca)l®
CH(CO,i-Pr),

o
Colorless ail; [a]p?® = -19.4(c = 1.0in CHCL); *H NMR (300 MHz, CDCl3) d 0.96
(d, J = 6.6 Hz, 3H), 1.03 (d, J = 6.9Hz, 3H), 1.23 (dd, J = 1.5, 6.0Hz, 6H), 2.00 (s,
3H), 2.842.99 (m, 2H), 3.64 (d, J = 10.2 Hz, 1H), 3.90-3.98 (m, 1H), 4.71-4.83 (m,
1H), 4.99-511(m, 1H), 7.157.30 (m, 5H) ppm; enantiomeric excess. >99%,
determined by HPLC (Chiralpak AD column, hexane/i-PrOH 90:10, flow rate 1
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mL/min, trgor = 9.6MiN, tminer =13.8min, ?= 254 nm).

Diallyl 2-(3-oxo-1-phenylbutyl)malonate (4da)!

CH(CO,AIlyl),

o

Colorless oil; [a]p® = -12.1(c = 1.0in CHCl3); *H NMR (300 MHz, CDCl3) d 2.02
(s, 3H), 2.87-3.02 (m, 2H), 3.78 (d, J = 9.6 Hz, 1H), 3.96-4.04 (m, 1H), 4.38 (d, J =
5.7 Hz 2H), 463 (d, J = 5.4 Hz, 2H), 5.105.15 (m, 2H), 5.22-5.34 (m, 2H),
5.57-5.70(m, 1H), 5.81-5.94 (m, 1H), 7.17-7.30 (m, 5H) ppm; enantiomeric excess:
98%, determined by HPLC (Chiralpak AD column, hexane/i-PrOH 90:10, flow rate 1
mL/min, tmgor =13.6  MinN, tminor = 20.3 Min, ?= 254 nm).

Dibenzyl 2-(3-oxo-1-phenylbutyl)malonate (4ea) [l

CH(CO,Bn),

o
White solid; [a]p®® = -7.1 €= 1.0in CHCl;); m.p. 8588 ? ; *H NMR (300 MHz,
CDCl3) d 1.95 (s, 3H), 2.88 (d, J = 6.9 Hz, 2H), 3.82 (d, J = 9.6 Hz, 1H), 3.96-4.04 (m,
1H), 489 (s, 2H), 513 (s, 2H), 7.047.07 (m, 2H), 7.18-7.38 (m, 13H) ppm;
enantiomeric excess. 99%, determined by HPLC (Chirapak AD column,
hexane/i-PrOH 90:10, flow rate 1 mL/min, tmgor =33.0 MiN, tminor = 46.0 min, ? = 254
nm).

Dibenzyl 2-(1-(naphthalen-2-yl)-3-oxobutyl)malonate (4eb) @
CH(CO,Bn),

sl

White solid; [a]p?® = -7.6 (c= 1.0in CHCl3); m.p. 66-68 ? ; *H NMR (300 MHz,
CDCly d 1.94 (s, 3H), 2.89-3.04 (m, 2H), 3.94 (d, J = 9.6 Hz, 1H), 4.14-4.22 (m, 1H),
4.84 (s, 2H), 5.15 (s, 2H), 6.90 (d, J = 7.5 Hz, 2H), 7.01 (t, J = 6.9 Hz, 2H), 7.18 (t, J
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= 7.2 Hz, 1H), 7.25-7.36 (m, 6H), 7.43-7.47 (m, 2H), 7.64 (m, 1H), 7.72-7.78 (m, 3H)
ppm; enantiomeric excess. 99%, determined by HPLC (Chiralpak AD column,
hexane/i-PrOH 80:20, flow rate 0.75 mL/min, tngor =35.6 MinN, tnne = 47.8 min, ? =
254 nm).

Dibenzyl 2-(1-(4-fluor ophenyl)-3-oxobutyl)malonate (4ec)

CH(CO,Bn),

F @]
White solid; [a]p?°=-85(c = 1.0in CHCly); m.p. 105-107 ? ;*H NMR (300MHz,

CDCly) d1.95 (s, 3H), 2.84 (d, J = 6.3 Hz, 2H), 3.77 (d, J = 9.6 Hz, 1H), 3.94-4.01 (m,
1H), 4.91 (s, 2H), 5.14 (s, 2H), 6.87 (t, J = 9.6 Hz, 2H), 7.08-7.16 (m, 4H), 7.26-7.35
(m, 8H) ppm; *C NMR (CDCls, 100MHz) d 30.5, 39.9, 47.3, 57.5, 67.4, 67.6,

1155, 115.7, 128.5, 128.6, 128.7, 128.9, 130.0, 135.2, 135.4, 136.2, 167.5, 168.0,
205.9 ppm; IR (neat): 3068, 1745, 1714, 1603, 1512, 1256, 1153, 757, 700 cm™; MS
(70 ev): Mz (%): 357(0.68) [M*-Bn], 91 (100); Anal. calcd. for C»7H5FOs: C: 72.31;
H: 5.62. Found: C: 72.28; H: 5.63. enantiomeric excess. 99%, determined by HPLC
(Chiralpak AD column, hexanefi-PrOH 80:20, flow rate 0.75 mL/min, tygor =27.1 min,
tminor = 43.4 min, ?= 254 nm).

Dibenzyl 2-(1-(4-chlor ophenyl)-3-oxobutyl)malonate (4ed)

CH(CO,Bn),

Cl o

White solid; fa]o ® = -8.7 (¢ = 1.0in CHCl3); m.p. 82-84 ? ; 'H NMR (300 MHz,
CDCl3) d 1.95 (s, 3H), 2.84 (d, J = 6.9 Hz, 2H), 3.77 (d, J = 9.6 Hz 1H), 3.91-4.00 (m,
1H), 4.92 (s, 2H), 5.14 (s, 2H), 7.07-7.09 (m, 2H), 7.11-7.16 (m, 4H), 7.267.35 (m,
8H) ppm; enantiomeric excess. >99%, determined by HPLC (Chiralpak AD column,
hexanefi-PrOH 80:20, flow rate 0.75 mL/min, tmgor =27.6 Min, tmnor = 44.3 min, ? =
254 nm).

Dibenzyl 2-(1-(3-chlor ophenyl)-3-oxobutyl)malonate (4ee)
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CH(CO,Bn),
cl

o

White solid; [a]o®® = -8.3 (c= 1.0in CHCly); m.p. 66-68 ? ; *H NMR (300 MHz,
CDCl3) d 1.97 (s, 3H), 2.86 (d, J = 7.2 Hz, 2H), 3.79 (d, J = 9.9 Hz, 1H), 3.94-4.01 (m,
1H), 4.92 (s, 2H), 5.13 (s, 2H), 7.07-7.34 (m, 14H) ppm; ¥C NMR (CDCl3, 100MHz)
d 30.2, 39.9, 46.7, 56.9, 67.2 67.4, 126.5, 127.5, 128.2, 128.3, 128.5, 128.6, 129.7,
134.2, 134.8, 135.0, 142.5, 167.1, 167.6, 205.3 ppm; IR (neat): 3064, 1731, 1597,
1570, 1455, 1259, 1156, 746, 696 cm™; MS (70 ev): m/z (%): 373 (1.06) [M*-Bn], 91
(100); Anal. calcd. for G7H2ClOs: C: 69.75; H: 5.42. Found: C: 69.70; H: 5.36.
enantiomeric excess: 99%, determined by HPLC (Chirapak AD column,
hexane/i-PrOH 80:20, flow rate 0.75 mL/min, tngor =21.3 MiN, tniner = 24.9 min, ? =
254 nm).

Dibenzyl 2-(1-(2-chlor ophenyl)-3-oxobutyl)malonate (4ef)
Cl  CH(CO,Bn),

o)

Colorless ail; [a]p®® = -0.2 (c= 1.0in CHCl3); *H NMR (300MHz, CDCls) d1.99 (s,
3H), 2.923.10 (m, 2H), 4.10 (d, J = 9.0 Hz, 1H), 443450 (m, 1H), 4.99 (s, 2H),
5.10 (d, J = 1.5 Hz, 2H), 7.09-7.32 (m, 14H) ppm; *C NMR (CDCl3, 100MHz) d30.2,
37.3, 453, 55.1, 67.4, 67.5, 127.2, 128.4, 128.5, 128.6, 128.7, 128.8, 130.4, 134.2,
135.3, 1354, 137.8, 167.7, 168.1, 206.1 ppm; IR (neat): 3033, 1730, 1498, 1476,
1455, 1375, 1216, 751, 697 cm™; MS (70 ev): mVz (%): 429 (0.68) [M*-Cl], 91 (100);
Ana. cacd. for CxH25ClOs: C: 69.75; H: 542. Found: C: 69.84 H: 5.52.
enantiomeric excess. 99%, determined by HPLC (Chiralpak AD column,
hexane/i-PrOH 80:20, flow rate 0.75 mL/Min, tgor =22.0min, thinor = 28.0 min, ? =
254 nm).

Dibenzyl 2-(1-(4-bromophenyl)-3-oxobutyl)malonate (4eg)



CH(CO,Bn),

Br o)

White solid; [a]p* = -6.9 (c= 1.0in CHCl); m.p. 77-80 ? ; *H NMR (300 MHz,
CDCl3) d1.95 (s, 3H), 2.83 (d, J = 6.9 Hz, 2H), 3.77 (d, J = 9.6 Hz, 1H), 3.91-3.99 (m,
1H), 4.92 (s, 2H), 5.14 (s, 2H), 7.03-7.07 (m, 4H), 7.26-7.35 (m, 10H) ppm; **C NMR
(CDCk, 100MHz) d 30.5, 40.0, 47.1, 57.2, 67.5, 67.6, 121.4, 128.6, 128.8,128.9,
130.2, 131.9, 135.1, 135.3, 139.6, 167.5, 167.9, 205.7 ppm; IR (neat): 3034, 1735,
1491, 1456, 1408, 1261, 1133, 755, 699 cm’; MS (70 ev): miz (%): 417 (0.42)
[M+—Bn], 91 (100); Anal. calcd. for CxzH2sBrOs: C: 63.66; H: 4.95. Found: C: 63.72;
H: 5.05. enantiomeric excess: 99%, determined by HPLC (Chiralpak AD column,
hexane/i-PrOH 80:20, flow rate 0.75 mL/mMin, fngor =30.0min, thinor = 49.0 min, ? =
254 nm).

Dibenzyl 2-(3-oxo-1-p-tolylbutyl)malonate (4eh)
CH(CO,Bn),

o
White solid; [a]p® = -8.1 (¢ = 1.0in CHCl3); m.p. 86-89 ? ; H NMR (300 MHz,
CDCl3) d 1.94 (s, 3H), 2.28 (s, 3H), 2.85 (d, J= 6.9 Hz,2H),3.79 (d, J= 9.9 Hz, 1H),
3.92-4.00 (m, 1H), 4.90 (s, 2H), 5.13 (s, 2H), 7.00-7.09 (m, 6H), 7.25-7.33 (m, 8H)
pom; C NMR (CDCl, 100MHz) d 21.3, 30.5, 40.4, 47.4, 57.7, 67.3, 67.5, 128.2,
128.4, 128.5, 128.7, 128.8, 129.5, 135.4, 135.5, 137.0, 137.4, 167.7, 168.2, 206.3 ppm;
IR (neat): 3033, 1739, 1709, 1514, 1496, 1297, 1222, 732, 698 cm'l; M'S (70 ev): m/z
(%): 444 (0.42) [M*], 91 (100); Andl. calcd. for CxH250s: C: 75.65; H: 6.35. Found:
C: 75.82; H: 6.37. enantiomeric excess. >99%, determined by HPLC (Chiralpak AD
column, hexanel-PrOH 80:20, flow rate 0.75 mL/min, tngor =23.8min, tminor = 36.5
min, ?= 254 nm).

Dibenzyl 2-(1-(4-methoxyphenyl)-3-oxobutyl)malonate (4ei)
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CH(CO,Bn),

MeO o)

White solid; [a]o ® = -10.2 ¢ = 1.0in CHCls); m.p. 5456 ? ; *H NMR (300 MHz,
CDCl3) d 1.94 (s, 3H), 2.83 (d, J = 6.9 Hz, 2H), 3.75-3.79 (m, 4H), 3.93-4.00 (m, 1H),
4.90 (s, 2H), 5.14 (s, 2H),6.74 (d, J = 8.7 Hz, 2H), 7.07-7.12 (m, 4H), 7.26:7.32 (m,
8H) ppm; *C NMR (CDCls, 100MHz) d 30.2, 39.8, 47.2, 55.1, 57.5, 67.0, 67.2, 113.9,
128.1, 128.2, 128.4, 128.5, 129.1, 132.0, 135.0, 135.2, 158.6, 167.4, 167.9, 206.0 ppm;
IR (neat): 3066, 2953, 1745, 1715, 1611, 1517, 1456, 1249, 1139, 696 cm™; MS (70
ev): Mz (%): 460 (0.78) [M'], 91 (100); Anal. calcd. for CxsHx0s: C:73.03; H: 6.13.
Found: C: 73.28; H: 6.19. enantiomeric excess. >99%, determined by HPLC
(Chiralpak AD column, hexanefi-PrOH 80:20, flow rate 0.75 mL/min, tmgjor =35.5min,
tminor = 60.9 min, ?= 254 nm).

Dibenzyl 2-(1-(4-nitr ophenyl)-3-oxobutyl)malonate (4ej) @
CH(CO,Bn),

O,N o)
Yellow solid; [a]p® = -9.0 (¢ = 1.0in CHCl3); m.p. 67-69 ? : 'H NMR (300 MHz,

CDCl3) d 1.96 (s, 3H), 2.88-2.91 (m, 2H), 3.82(d, J= 9.3 Hz, 1H), 4.03-4.11 (m, 1H),
4.93 (s, 2H), 5.15 (s, 2H), 7.07 (d, J = 6.3 Hz, 4H), 7.23-7.35 (m, 10H), 7.96 (d, J =
8.7 Hz, 2H) ppm; enantiomeric excess: 99%, determined by HPLC (Chiralpak OD-H
column, hexanefi-PrOH 80:20, flow rate 0.75 mL/min, togo =43.4MiN, thing =39.2
min, ?= 254 nm).

Dibenzyl 2-(1-(furan-2-yl)-3-oxobutyl)malonate (4ek)!®

CH(CO,Bn),
X
\_0 5
Colorless ail; [a]p® = -3.5(c = 1.0in CHCl3); *H NMR (300MHz, CDCl) d 2.02 s,
3H), 2.80-3.00 (m, 2H), 3.90 (d, J = 7.8 Hz, 1H), 4.104.17 (m, 1H), 5.04 (s, 2H),

5.12 (s, 2H), 6.02 (d, J = 3.3 Hz, 1H), 6.19 (dd, J = 1.5, 3.0 Hz, 1H), 7.21-7.33 (m,

11



11H) ppm; enantiomeric excess: 99%, determined by HPLC (Chiralpak AD column,
hexane/i-PrOH 80:20, flow rate 0.75 mL/Min, tugor =21.5min, thinr = 25.2 min, ? =
254 nm).

Dibenzyl 2-(3-oxo-1-phenylpentyl)malonate (4el)®

CH(CO,Bn),

Et O
White solid; [a]p®® = -0.9 (= 1.0in CHCl); m.p. 69-71 ? ; *H NMR (300 MHz,

CDCl3 d 0.88 (t, J = 7.2 Hz, 3H), 2.082.32 (m, 2H), 2.78.2.93 (m, 2H), 3.84 (d, J =
9.9 Hz, 2H), 3.98-4.06 (M, 1H), 4.88 (s, 2H), 5.13 (d, J = 1.5 Hz), 7.04-7.32 (m, 14H)
ppm; enantiomeric excess. 99%, determined by HPLC (Chirapak AD column,
hexane/i-PrOH 80:20, flow rate 0.75 mL/min, tngor =24.4min, thiner = 40.6Min, ? =
254 nm).

Dibenzyl 2-(3-0xo-1,3-diphenylpropyl)malonate (4em)!”

(BnO,C),HC O

White solid; [a]o® = -14.7 € = 1.0in CHCl3); m.p. 87-89 ? : 'H NMR (300 MHz,

CDClj) d3.44 (d, J=6.6 Hz, 2H), 3.95 (d, J = 9.6 Hz, 1H), 4.18-4.26 (m, 1H), 4.91 (s,
2H), 5.14 (d, J = 4.5Hz), 7.05-7.08 (m, 2H), 7.18-7.28 (m, 13H), 7.36-7.41 (m, 2H),
748754 (m, 1H), 7.81 (d, J = 7.8 Hz, 2H) ppm; enantiomeric excess. >99%,
determined by HPLC (Chiralpak AD column, hexane/i-PrOH 80:20, flow rate 0.75
mL/min, tmgjor = 43.4MiN, tminor = 89.3Min, ?= 254 nm).

Dibenzyl 2-(2-oxooctan-4-yl)malonate (4en)©

CH(CO,Bn),

O
Colorless ail; ]p 2’ = -5.1 (c = 1.0in CHCl); 'H NMR (300 MHz, CDCl3) d
0.80-0.84 (m, 3H), 1.20-1.33 (m, 6H), 2.03 (s, 3H), 2.41-2.50 (m, 1H), 2.63-2.69 (m,
2H), 3.66 (d, J = 5.4 Hz, 1H), 512514 (m, 4H), 7.26-7.31 (m, 10H) ppm:

12



enantiomeric  excess. 98%, determined by HPLC (Chiralpak OD-H column,
hexane/i-PrOH 95:5, flow rate 1.0 mL/min, tgjor 10.0 Min, tyinor = 9.3min, ? = 254
nm).
Dibenzyl 2-(3-oxocyclohexyl)malonate (4eo)!®

CH(CO,Bn),

O
White solid; [a]p® = -14.7 (c = 1.0in CHCl3); m.p. 62-64 ? ; *H NMR (300 MHz,

CDCl3) d 1.39-1.53 (m, 1H), 1.57-1.71 (m, 1H), 1.88-1.92 (m, 1H), 1.98-2.06 (m, 1H),
2.142.28 (m, 2H), 2.352.50 (m, 2H), 2.51-5.61 (m, 1H), 3.41 (d, J = 7.8 Hz, 1H),
515 (d, J = 1.8 Hz, 4H), 7.267.34 (m, 10H) ppm; enantiomeric excess. 90%,
determined by HPLC (Chiralpak AS-H column, hexane/i-PrOH 95:5, flow rate 1.0

mL/min, tmgjor 56.4MiN, tyinor= 47.5min, ? = 254 nm).

Reference

[1] [1] J. Christoffers, A. Mann, Chem. Eur. J. 2001, 7, 1014.

[2] D.Zhang, X. Xing, G. D. Cuny, J. Org. Chem. 2006, 71, 1750

[3] H.Brunner, P. Hankofer, U. Holzinger, B. Treittinger, H. Schonenberger, Eur. J.
Med. Chem. 1990, 25, 35.
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HPL C spectrafor compounds4

HPL C spectra for compound 4 aa

Chromatogram (¥3-47-D(AD 254 1.0 1:9).org)

300
280
260
240
220
200
180}

< 160,

= 140

£ 120
100

80
60|
40|
20|
0

13.865

15.782

CH(CO,Me),

10

Peak Mo

11 12 13 14 15

Time(min)

Peak I Eet Tiime Height

ENLE

19

Ciiniei

20

13863 117483 930

15782 100745 547

2EETSILT50
2GR0 (00

501616
40 B384

218229477

34

FTS04A2 TA0

1000000



Chromatogram (Y4-39-TFA. org)

80
0
60
50

13.540

40
30

i {mv)

20
10

=]
?"!5.433

CH(CO,Me),

-10
-20

8 9 10 11 12 13 14 15 16
Time{min)

Resnlis

Peak I Bet Time Hiedgt

Al

20 21

Cang

| 13340
z 153433

47643 348
B30004

1213163 00
19657.158

98 453
1.5543

JR7E2 352

HPLC spectra for compound 4ba

Chrematogram (Y3-T79-A. org)

1232820 158

10000040

28
26
24
22
20
18
16

= 14

=12

£ 10

12.198

18.065

CH(CO,Et),

I =N

8 10 12 14 16
Time(nun)

Peak Mo, Peak ID Rt Time Hieight

Aren

20 2

Con.

21379084
14131567

| 12.198
18063

(3

06223 (400
505405 688

S0 0262
408738

3533100651

35

1011920 688

100 D0




Chromatogram (Y4-38-4 Et.org)

75
i CH(CO,EY),
B5
60
55
50
15
40
= 35
=30
=25
20
15
10

12.478

(A2}
118.620

-5
-10
-15

9 10 11 12 13 14 15 16 17 18 19 20 21
Time{min)
Results
Fanlk Moo Fenk 1D Eet Trms Hidght Aron Comc.

1 12478 42323848 LESE03.000 9g.02130
2 15620 3T1ET 12701.200 1.L770

Total 43696.743 1173306.200 106 0

HPL C spectra for compound 4ca

Chromatogram (Y3-79-D iPr.org)

4 CH(CO,i-Pr),
40

35
30
25

0.668

20

AL He(mv)

13.822

15
10

101

9 10 11 12 13 14 15
Time(min)

Results
Peak Mo, Peak ID Rt Time Hedaha Area Cang,

1 0 568 20252 668 3TRE15 S8R 30,3905
: 13522 13903 822 FTOR49 344 04085

Tl 3156450 TA07GEI.051 1000000
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Chromatogram (Y4-58-B iPr.org)

75
70 CH(COZ|'Pr)2
B5
60
55
50 9
45
40
= 35
=30
=25
20
15
10

9.607

F13.782

-10
-15

8 9 10 11 12 13 14
Time(nun)

Resulis
Penk No. Peak ID Est Time Height Area Come

1 9.607 22779.223 99,3803
13782 15055 0.01%7

Tatal X0 27T 420616387 1000030
HPL C spectrafor compound 4da

Chromatogram (Y3-84-A Allyl. org)

1604
CH(CO,AIlyl
140 (COLAlIYI),

1304
1204
110 @)
1004

13.587

20.345

HE [ (mv)

10 12 14 16 18 20 22 24
Time{min)

Resnlts
Peak Ne. Peak ITv Rt Time Heigli Aren Come,

1 13 587 111207 636 3176442 750 50,0067
2 20345 RO5T2 583 275570500 45 9535

Tk 202TRO02D a252013 250 P00 D0BE
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Chromatogram (Y4-58-C Allyl. org)

CH(COLAIlI),

=
o
w

H1 F{mv)

tn
}20.305

10 1 12 13 14 15 16 17 18 19 20 21 22 23
Time(min)

Resulfs
Peak Mo Pead: ITF Red Time Heaght Area Cone,

1 13.580 43B57.384 11578784625 99,0593
2305 EENN-E] HEST R 05407

Total 44193216 TI6BET4623 100300

HPLC spectra for compound 4ea

Chromatogram (Y3-84-B Bn. org)

CH(CO,Bn),

33443

6.648

i (mv)

26 28 30 32 34 35 38 40 42 44 46 43 50

Time{mimn)
Results
Pank Mo Fank 1D Rt Trms Hdght Area Conc.
1 33443 153712 168674 406 S0.a674
2 46 648 1752 867 164230, 705 49.3328
Tl 4290079 337905.109 100 00
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Chromatogram (Y4-58-D Bn. org)

6 CH(COZBH)Z
504
40 o
30, 3
@
[}
= 20 ~
8 o
Z 10 S
£ ]
0 i
=10
-204
-30]
-40
26 28 30 32 3 36 38 40 42 44 46 48 50
Time(min)
Results
Peak No. Peak ID Fet Tuns Hdght Arsa Caome.
1 31985 2000E 365 1381760625 Rl
2 46013 122354 3592300 04031
Total el el T 1387353 125 1000030

HPLC spectra for compound 4eb

Chromatogram (Y4-66 25 rac. org)

200
CH(CO,Bn),
1804
(0]
1404
1204
100}
= a
- I~
= B4 o o
60| i
-
40
204
0
26 28 30 32 4 36 38 40 42 44 46 48 R0
Time{min)
Eesnlis
Peak Ne. Peak I Fiet T Hedgli Area Cont.
1 33.758 63232 844 4513068 500 1079
. 43052 43158 457 454533 000 5 8971
Total 103397301 SO0 500 L0 QMR
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Chromatogram (Y4-65-P 5. org)

400

350

300

250

200

150

(v )

100

50

CH(CO,Bn),

35.568

-47.848

-50

-100

26

Peals Xa.

28 30 32 34 42 44 46 48 50

Peal I Bt Time Area Cone.

1

1

11143053000 BLER S R
42189800 03861

Tatal

154308357 11187342 600 1000000

HPLC spectra for compound 4ec

Chromatogran (Y4-61-A p-F rac.org)

65
60
55
50
45
40
~35
Eap
225
20
15
10

5

CH(CO,Bn),

28.178

4.B75

0
5

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 30 40 41 42 43 44 45 46 47 48 49 &0

Time{min)
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Resulis

Penk Mo, Peak ID Ret Time Heizlu Area Comi,

1 15178 19205 670 ITIS2.750 490855

2 44873 11025282 L106481.504 S0, 044
Total 30130952 2173644.250 1000000

Chromatogram (Y4-64-4 p-F.org)

1004
CH(CO,Bn
90] (CO4BN);,
a0
704 o F 9
[ee]
60| &
~ 50
£ 40
2 30
20
10 §
o
0 )
-1
-2
22 24 26 28 30 32 34 36 38 40 42 44 46
Time{min)
Results
Peak e Peak I Foet Thime Height Cone
1 27,088 52187 852 9% 3208
2 43,400 300 684 06792
Total 521597 535 IR324T0.545 100 Q000
HPL C spectra for compound 4ed
2 Chromatogram (Y4-61-B p—Cl rac.org)
20 CH(COZBH)Z
18
16
14 Cl @]
12 =
o ~
z 10 ;
"_" (2]
~ B o
gy [To}
[}
6 0
-
4
2
0 A
-2

2021222324 252627 28 2930 31 323334 3536 37 38 3940 41 42 43 44 45 46 47 48 49 50 51 52 53
Time(nun)
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Resnlts

Peak Ma. Peak IT¥ Frt Time Height Area Cone.
1 28575 Ta39. 974 44544 313 500287
2 45852 415875 444932 563 499715
Tatal 12415789 E03T6BTS 100 000n
i Chromatogram (Y4-64-B P-Cl.org)
CH(CO,Bn),
70
60
501 Cl o
od
40 g
| ot
30 ™
=z 20
— uy
= 10 =
= <
=
-104
-20
-304
-404
50
20 22 24 26 28 30 32 34 36 38 40 42 44
Time(min)
Resulrs
Prak Mo Peak ID Ret Tune Hright Area oo
1 27,592 28183439 1570904625 597189
2 44325 101068 4427804 0.2811
Total IB2E4 500 1575332.525 100 D00

HPL C spectrafor compound 4ee

Chromatogram (Y4-61-D m—Cl rac.crg)
50 CH(CO2Bn),
an Cl

e (mv)
(o] [#5] ey (5] [=x] |
[==] (=] (] (=] (=] (=]
21.440
24 973
(@)

—
=

-10

14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Time(mun)
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Eesults

Peak Nao Peak ID Ret Time

Heighi

Area

Come

1 21440
24973

i

0440543
42825404

2148710750
2160501 .C00

49 BEF2
30.1368

DI263 257

4300211750

Chromatogram (Y4-64-D m—Cl. org)

HEAEET

1004

H1 e (mv)

21.257

Cl

24,888

CH(CO,Bn),

14 15 18 19

20

21 22

Time(min)

Resulis

Peak No. Peak [D Ret Time

Heighi

23 24

Area

26 27

Comc.

28

1 11257

11 8EE

07172

395708

3024108 750
14390, 600

Q05267

4733

Tatal

HPLC spectra for compound 4 ef

TORT5 a0

G404 440

Chromatogram (Y4-61-C o-Cl rac.org)

RIS

60
55
50,
45
40

1 (mv)

— —_ (=] =] i [¥%)
S m o W &
23.102

(53]

Cl

20.655

CH(CO,Bn),

=

18 20 22

24 26

Time{min)

43

28 30

32



Eesults

Peall s Peak Iy Ket Time Heigln Area Come,
1 23002 37512 557 1254240.625 492164
: 19655 21456 337 1294150125 50,7836
Total 18559094 2545420750 1000000
Chromatogram (Y4-64-C o—Cl. org)
140 Cl  CH(CO,Bn),
120
100
(@]
801
[T
od
&0/ S
o o
Fa o
g 40
= o
= 20 &
P~
o
20
40|
-60
-
16 18 20 22 24 26 25 30
Time(min)
Resnlts
Paak N Peak ID Far Time Height Area A
1 2023 43033 609 026504625 a3 3333
2 17970 214 382 n503 047 [
Total 43240 092 2036307 672 100,000
HPLC spectra for compound 4eg

44




Chromatogram (Y4-61-E p—Br rac.org)

50
55
50
45
40

it

E3g

=95
20
15
10

CH(CO,Bn),

Br (0]

29.898

.

o m
r
?4?.?32

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56
Time(nun)

Resnlts
Peak No. Peak ID Rt Tane Height Aren Cone.

1 20 EDY 12884833 ED2ED0D 438 30.8954
47.732 7332771 T14560 6EE 49,1046

Total 10217604 1577370125 100 0000

b

; t (Y4-64-E p-Br. org)
200 Chromatogram (Y4-64-E p-Br.org)

180|
160]
140]
120] Br o}
100|
80|
60|
40|
20|
0
-20]
-40]

CH(CO,Bn),

AL (v )

30.007

49,032

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 238 40 42 44 46 48 50 52 54 56

Time(min)
Eesulrs
Faak Moo Poal: [Ty Fet Time Huight Aroa Comc.
1 00T 36722327 2253035500 Para03 1
2 49032 121 160 G936 847 03069
Total JeR43 38T 2250072, 149 100 Q0

HPL C spectra for compound 4eh
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110 Chromatogram (Y4-61-F p-Me rac.org)
1004 CH(CO,Bn),
a0
80
704
604
50
40
304
204
104

D_n_.’\

i {mw)

23.423

?34990

-104

78 91011121314 15161718192021222324252627282930313233343536 37363940

Time(min)
Results
FPeak No. Peak IDY Fet Time Heighit Area Come.
1 23423 LG5 463 WS 313 492124
2 34990 12338127 D34084 250 50,7880
Total 31601 592 1840953.563 1000000

Chromatogram (Y4-64-F p-Me. org)

260

e CH(CO,Bn),
220
200
180 o
160
140
120
100

i (mv)

Pt o
=y = = |
>23_838
+36 475

20
-40
60
-80
-100
10 15 20 25 30 35
Time(min)
Eesulis
Peak ¥ Peak ID Fer Thim Heiglu Arei Camng
1 13838 I6614 72T 2021040.125 O TR0
2 o475 Feg.317 5140404 0.Ze40
Total ITIEL.O43 2025398525 LO0. DO
HPL C spectrafor compound 4ei
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Chromatogram (Y4-62-4 p—OMe rac.org)

55
50
45
40 MeO
35
=30
e
o
15

10

5

34.655

CH(CO,Bn),

?53?55

0
-5

24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 5§
Time{nmn)

18 20 22

Resulfs

Pk i Feak I Eel Time Height Ares

53 B0 62 64

Conc

T53356.373
TAR116.500

10596.101
6264 152

1 34 655
2 38765

42 8759
301241

17260152 1714472375

Chromatogram (Y4-64-C p—OMe. org)

100 (0

MeO

=2}
=]
35.547

CH(CO2Bn),

F60.873

35 40 45 50 hh
Time{min)

20 25 30

Results

Peak N Peak v Rer Tiiwe Heighs Area

60 65

C o,

2854415000
1183950

1 35.547
L]

39178848
74.240

99, FLES
00834

0153087 ILTATOD G50

Tatal

HPLC spectra for compound 4ej
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Chromatogram

{(Y4-62-B p-NO2 rac.org)

120
1104
100
90
80
T
50
504
40
30
20
104

38.033

i (my)

47.007

CH(CO,Bn),

30 35 40

Peak Na. Ret Time

45
Time{min)

Resulis
Heizht

50

55

Area

60

Conc.

1 g 033
A7 007

(]

TAaa1 117
8018914

SO ERI0 000
SOTTA03 000

20,0632

498348

Tetal

Chrematogram (Y4-64-H p-NO2. org)

114580051

19871733000

(L ERALI]

2604
240
220
2004
180
160
140

!
[=]

limv )

= 100,
080
60}
40
20}

}‘39.188

43.427

-20
-4
-5

O>N

CH(CO,Bn),

20 25 30 35 40

Peak o, Bet Time

45 20
Time(min)

Results
Haight

50

Area

70 75

LCome.

1 30188

1 43427

1968 246
136808 134

171258 844
30386528 000

0.4458

99,5542

Tatal

HPLC spectra for compound 4ek

1383T77.402
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Chromatogram (Y4-62-C rac.org)

21.540

CH(CO,Bn),

~

\_0

25.323

12 13 14 15 16 17 18

Peak Mo Peak ID Fet T

19 20

21 22

Time(min)

Fesults

Hebghi

23 24 25 26 27 28 29

Aren ke

! 21340
15323

44TRE DR
1TEDL G0

L &SR0 ] 625 44 §R52
LE7ER30 5T SDI14E

Total

B2619.8T1

FTHT2 500 00,0000

Chromatogram (Y4-64-1.org)

140
1304
1201
1104

H1 Ho(mv)
-
=]

;::::}2t462

f2517?

CH(CO,Bn),

~

\_0

Penk No Feak ID Rt Thne

20

22

Time(min)

Results

Height

24 26 28 30

Aren Come

1 21 462

23177

b

23288 339
213382

BI0Es2 438 90 465
5404 400 05535

HPL C spectra for compound 4el

49

23511742

076350837 JAETEENES




Chromatogram (Y4-62-D0 rac.ors)

110
100} CH(CO,Bn),
90]
80/
70]
60|
50]
40]
30]
201
10

0
10
20]
30]
40]

Et O

24,740
1.162

HT M mav )

121314 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 36 30 40 41 42 43 44 45
Time{min)

Fesults
Pank No. Paal: I Rat Time Heaght Aroa Cene.
1 4 740 49303 113 2416972750 48 4054
2 41162 10237.163 2566946 300 51.5046

Total TR0 273 4983919250 10HD (K00

Chromatogram (Y4-64-]. org)

120, CH(CO,Bn),

110

1004
90

a0 Et” SO
TH
60
50
4
30
20
10

i He(mv)

24 418

F40 575

-10

15 20 25 30 35 40
Time{min)
Resnlts
Peak Mo Peail: T et Time Height Aren Cane
1 24 418 37281 468 1806331 625 B3 5054
40575 161 320 S97R &04 04546
Total 3TH4T B8 1815310.22% 100 L0

HPL C spectrafor compound 4em
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Chromatogram (Y4-63-B & rac.org)

150
140
130
1204
110
1004
a0
80
70
60
54
40
30
20
10

2.373

A e my)

(BnO,C),HC

-10
-204
-3

30 40 50

Peak No. Peak ID Reri Tiane

G0 70 80
Time({min)

Resulls
Height Area

>355?3
[Tl
[==]

Comc.

2 &3 ;'.‘

JA558 958 4673873 500
15974 340 4731344500

43 6945
50,3055

BO523 1R 405218 000

Chromatogram (Y4-64-L i1.org)

100 00

[1=]
=]
43.408

1 H(my)
[=y]
=]

(BnO,C),HC

0]

9

r89.335

30 40 50

Peak Mo, Peak I Bt Time

60 70 80
Time{min)

Results
Height Area

a0

Cone

1 43 408
&0 335

[ BF)

71432332 6305433 300

a0 180
18LD

Total

HPLC spectra for compound 4en

T1374 582 6317287 851
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Chromatogram (Y4-62-F rac. org)

200
180] CH(CO,Bn),
1604
1404
@]
1204
Z 100]
= 80 o o
i a8
604 @ p=
40
20
8 9 10 11
Time{min)
Results
Peak Ne, Feak ID Fet Thme Heighi Area Cane,
1 9197 3235B9.023 1075342 250 45 TO%G
2 o022 47638102 1136528 4625 512904
Total 100227 125 2215870875 10600000
Chromatogram (Y4-65-M. org)
12 CH(COan)Z
1
10 &
9 -
= 0
g =
7
5 B
E s
:
3
2 3
q: @
0
-1
7
-3
9 10 1
Time(min)
Results
Penk Na, Peak ID Fet Thane: Height Area Comi,
1 0. I6T 124 4589 2087.701 1.2524
. RRUR L T2E3.43 167315 844 U 7676
Total T33E 403 155406, 544 1000000

HPLC spectra for compound 4eo
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Crosaggyar(Y4 S racag

53

16
> CH(CO,Bn),
13
12
11
10 o
9
_ 8
= 7
= 6
= 5 =
& g E E
o .
2 8
1 /\
0
-1
-2
-3
-4
38 40 42 44 46 48 50 52 54 56 58 60
Time(nun)
Rexulis
Peak No. Penk [I» Eet Time Hatght Area Come.
1 46,708 21221032 158034 553 44 5466
' 56.T75 1706473 189211.672 J0.1534
Total 3828 507 377266234 10:0.0000
Chromatogram (Y4-63-Q. org)
30
85 CH(CO,Bn),
80
75
70
B5
60 O
55
— 50
g 45
= 40
= 35
30
25 .
20 @_
15 o 8
o a /\
5 =
0 o LA
-5
-10
33 40 42 44 45 48 50 b2 54 56 58 60
Time(mmn)
Besulis
Prak Na. Peak TD Rt Time Heighi Area Coomec.
1 47510 1182 548 T6Ei18.453 49553
2 26443 11140.774 1457132.250 95,0107
Tatal 12253722 1533630.703 100.0000




