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1. General Information 

 
1H-, 13C-NMR spectra were recorded with Bruker AVANCE III-400M (1H-NMR 400 MHz, 13C-NMR 100 MHz, 19F-NMR 

376 MHz). 1H-NMR spectra are reported as follows: chemical shift in ppm (δ) relative to the chemical shift of CHCl3 at 7.26 

ppm or tetramethylsilane at 0 ppm, integration, multiplicities (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet), 

and coupling constants (Hz). 13C-NMR spectra reported in ppm (δ) relative to the central line of triplet for CDCl3 at 77 ppm. 

CF3CO2H used as external standards for 19F. ESI-MS spectra were obtained with Thermo Fisher, Exactive. FT-IR spectra were 

recorded on a JASCO FT-IR system (FT/IR-460 Plus). Mp was measured with AS ONE ATM-02. Column chromatography 

on SiO2 and neutral SiO2 was performed with Kanto Silica Gel 60 (40-50 μm). All reactions were carried out under Ar 

atmosphere unless otherwise noted. Commercially available organic and inorganic compounds were used without further 

purification. All dehydrated solvents were purchased from Wako Pure Chemical Industries, Ltd. or Nacalai Tesque, Inc., and 

were used without further purification.  
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1. Synthesis of catalysts 

3a,1 3b,2 and 3c3 were synthesized according to the reported procedure. 3d was purchased from TCI. 

 

2. Synthesis of substrates 

 

 

 α-Ketothioester S1a was synthesized according to the reported procedure.4 

  α-Ketothioester S1b-h were prepared as follows, and NMR data for known compound S1b was matched with the literature 

value.4 

 

 
A solution of oxalyl chloride (1.0 eq.) in THF (0.7 M) was cooled to 0 °C, and tert-BuSH (1.0 eq.) was added slowly. The 

reaction was stirred for 1 hour, and the imidazole (3.5 M in THF, 3.0 eq.) was added. The reaction was stirred for 1 hour at 

the same temperature, which was quenched by the addition of excess amount of precooled (0 °C) diethyl ether. The solution 

was filtered by Celite (diethyl ether), solvent was evaporated to form crude S2, which was used to the next step without further 

purification.  

  

 
The solution of S2 (1.0 eq.) in dry THF (0.16 M) was cooled to –80 °C and added corresponding Grignard reagent solution 

(1.3 eq. in THF) slowly. The solution was stirred for 10 min. at the same temperature, and warmed up to room temperature 

gradually (about 30 minutes). The reaction was continued for 2 hours before quenching by the addition of saturated NH4Cl 

aq., extracted by EtOAc, dried over Na2SO4, evaporation of solvents provided the crude product. The crude product was 

purified by column chromatography (Silica-gel, ethyl acetate/hexane) to give the corresponding S1. 
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S-(tert-butyl) 2-oxo-2-(m-tolyl)ethanethioate (S1c) 

 
Yellow oil, 659.6 mg, 2.8 mmol, 20% yield. 
1H-NMR (400 MHz, CHLOROFORM-D) δ 7.87-7.84 (m, 2H), 7.46-7.43 (m, 1H), 7.40-7.35 (m, 1H), 2.41 (s, 3H), 1.60 (s, 

9H); 13C-NMR (101 MHz, CHLOROFORM-D) δ 193.7, 187.3, 138.6, 135.5, 131.5, 130.8, 128.6, 127.9, 49.0, 29.6, 21.3. 

IR (NaCl) n 2965, 1675, 1364, 1272, 900 cm-1. 

HRMS (APCI+ in MeCN) calcd for C13H17O2S (M+H) 237.0944 found 237.0943. 

 

 

S-(tert-butyl) 2-oxo-2-(o-tolyl)ethanethioate (S1d) 

 

Yellow oil, 671.8 mg, 2.8 mmol, 20% yield. 
1H-NMR (400 MHz, CHLOROFORM-D) δ 7.71 (dd, J = 8.1, 1.3 Hz, 1H), 7.49-7.45 (m, 1H), 7.32-7.28 (m, 2H), 2.54 (s, 

3H), 1.59 (s, 9H); 13C-NMR (101 MHz, CHLOROFORM-D) δ 194.0, 190.1, 140.9, 133.2, 132.1, 132.0, 131.2, 125.6, 49.0, 

29.7, 21.3. 

IR (NaCl) n 2965, 1677, 1661, 1455, 841 cm-1. 

HRMS (ESI+ in MeCN) calcd for C13H16O2NaS (M+Na) 259.0763 found 259.0760. 

 

 

S-(tert-butyl) 2-(4-methoxyphenyl)-2-oxoethanethioate (S1e) 

 

Yellow oil, 406.2 mg, 1.6 mmol, 23% yield. 
1H-NMR (400 MHz, CHLOROFORM-D) δ 8.10-8.06 (m, 2H), 6.98-6.95 (m, 2H), 3.89 (s, 3H), 1.59 (s, 9H); 13C-NMR (101 

MHz, CHLOROFORM-D) δ 194.1, 185.6, 164.8, 133.2, 124.4, 114.1, 55.6, 48.8, 29.6. 

IR (NaCl) n 2961, 1667, 1264, 1173, 749 cm-1. 

HRMS (ESI+ in MeCN) calcd for C13H17O3S (M+H) 253.0893 found 253.0888. 
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S-(tert-butyl) 2-(naphthalen-2-yl)-2-oxoethanethioate (S1f) 

 

Yellow oil, 866.4 mg, 3.2 mmol, 46% yield. 
1H-NMR (400 MHz, CHLOROFORM-D) δ 8.68 (s, 1H), 8.05 (dd, J = 8.1, 1.6 Hz, 1H), 7.97 (d, J = 8.1 Hz, 1H), 7.91-7.85 

(m, 2H), 7.63 (dd, J = 8.0, 7.0 Hz, 1H), 7.56 (dd, J = 8.0, 7.0 Hz, 1H), 1.63 (s, 9H); 13C-NMR (101 MHz, CHLOROFORM-

D) δ 193.7, 186.9, 136.1, 133.9, 132.2, 130.1, 129.4, 128.78, 128.76, 127.8, 127.0, 124.7, 49.0, 29.6. 

IR (NaCl) n 2963, 1670, 1458, 1362, 1280, 1051, 753 cm-1. 

HRMS (APCI+ in MeCN) calcd for C16H17O2S (M+H) 273.0944 found 273.0943. 

 

S1g and S1h could not be isolated with S,S-di-tert-butyl ethanebis(thioate) and used in the next step without further 

purification. 

 

 

 

To a solution of 4-Nitrobenzylamine (3.0 eq.) in CH2Cl2 (0.6 M) at –40 °C, α-ketothioester (1.0 eq. in CH2Cl2) was added and 

stirred for 5 minutes. TiCl4 (1.0 M in CH2Cl2, 0.5 eq.) was slowly added and stirred for 30 minutes before increasing the 

reaction temperature slowly (around 30 minutes) to –20 °C. The reaction was quenched by the adding into pre-cooled (–

20 °C) diethyl ether (20 times larger volume to the reaction solvent), and stirred for 20 minutes at –20 °C. The reaction 

solution was filtered through Celite (diethyl ether) and the solvent was removed by evaporation to give the crude 1’. The 

crude 1’ was dissolved in toluene (0.04 M) and cool to 0 °C. DBU (20 mol%) was added to the reaction and the obtained blue 

solution was stirred for 15 minutes at the same temperature. The reaction was quenched by the addition of saturated NH4Cl 

aq., extracted with diethyl ether, dried over Na2SO4, filtered and solvents were removed under vacuum to give crude material. 

The crude product was purified by column chromatography (neutral Silica-gel, ethyl acetate/hexane) to give the corresponding 

aldiminothioester 1. 
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S-(tert-butyl) (E)-2-((4-nitrobenzylidene)amino)-2-phenylethanethioate (1a) 

 
Orange oil, 707.2 mg, 2.0 mmol, 32% yield. 
1H-NMR (400 MHz, CHLOROFORM-D) δ 8.39 (s, 1H), 8.31-8.28 (m, 2H), 8.04-8.00 (m, 2H), 7.52-7.49 (m, 2H), 7.41-7.31 

(m, 3H), 5.14 (s, 1H), 1.45 (s, 9H); 13C-NMR (101 MHz, CHLOROFORM-D) δ 199.3, 161.1, 149.3, 141.0, 137.9, 129.4, 

128.8, 128.3, 127.8, 123.9, 84.0, 48.1, 29.7. 

IR (NaCl) n 2963, 1675, 1518, 1347, 1166, 747 cm-1. 

HRMS (ESI+ in MeCN) calcd for C19H21O3N2S (M+H) 357.1267 found 357.1264. 

 

 

S-(tert-butyl) (E)-2-((4-nitrobenzylidene)amino)-2-(p-tolyl)ethanethioate (1b) 

 
Yellow oil, 144.1 mg, 0.4 mmol, 18% yield. 
1H-NMR (400 MHz, CHLOROFORM-D) δ 8.37 (s, 1H), 8.30-8.27 (m, 2H), 8.03-7.99 (m, 2H), 7.40-7.37 (m, 2H), 7.21-7.18 

(m, 2H), 5.11 (s, 1H), 2.35 (s, 3H), 1.45 (s, 9H); 13C-NMR (101 MHz, CHLOROFORM-D) δ 199.5, 160.9, 149.3, 141.1, 

138.2, 135.0, 129.5, 129.4, 127.7, 123.8, 83.7, 48.0, 29.7, 21.2. 

IR (NaCl) n 2966, 2849, 1675, 1519, 1349, 1060, 863 cm-1. 

HRMS (ESI+ in MeCN) calcd for C20H23O3N2S (M+H) 371.1424 found 371.1418. 

 

 

S-(tert-butyl) (E)-2-((4-nitrobenzylidene)amino)-2-(m-tolyl)ethanethioate (1c) 

 

Orange oil, 272.2 mg, 0.7 mmol, 35% yield. 
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1H-NMR (400 MHz, CHLOROFORM-D) δ 8.34 (s, 1H), 8.29-8.26 (m, 2H), 8.01-7.98 (m, 2H), 7.57-7.53 (m, 1H), 7.26-7.20 

(m, 3H), 5.40 (s, 1H), 2.45 (s, 3H), 1.46 (s, 9H); 13C-NMR (101 MHz, CHLOROFORM-D) δ 199.5, 161.0, 149.2, 141.1, 

136.4, 136.2, 130.9, 129.3, 128.9, 128.3, 126.3, 123.8, 80.8, 48.1, 29.7, 20.0. 

IR (NaCl) n 2966, 2859, 1675, 1520, 1347, 1050, 854 cm-1. 

HRMS (ESI+ in MeCN) calcd for C20H23O3N2S (M+H) 371.1424 found 371.1419. 

 

 

S-(tert-butyl) (E)-2-((4-nitrobenzylidene)amino)-2-(o-tolyl)ethanethioate (1d) 

 
Colorless oil, 215.9 mg, 0.6 mmol, 28% yield. 
1H-NMR (400 MHz, CHLOROFORM-D) δ 8.37 (s, 1H), 8.30-8.27 (m, 2H), 8.03-8.00 (m, 2H), 7.32-7.25 (m, 3H), 7.16-7.13 

(m, 1H), 5.11 (s, 1H), 2.37 (s, 3H), 1.45 (s, 9H); 13C-NMR (101 MHz, CHLOROFORM-D) δ 199.4, 161.0, 149.2, 141.0, 

138.5, 137.8, 129.4, 129.1, 128.6, 128.4, 124.8, 123.8, 83.9, 48.0, 29.7, 21.4. 

IR (NaCl) n 3103, 3022, 2962, 2887, 1669, 1600, 1521, 1345, 1070, 857 cm-1. 

HRMS (ESI+ in MeCN) calcd for C20H23O3N2S (M+H) 371.1424 found 371.1416. 

 

 

S-(tert-butyl)(E)-2-(4-methoxyphenyl)-2-((4-nitrobenzylidene)amino)ethanethioate (1e) 

 

Colorless oil, 129.7mg, 0.3 mmol, 26% yield. 
1H-NMR (400 MHz, CHLOROFORM-D) δ 8.37 (s, 1H), 8.31-8.28 (m, 2H), 8.03-8.00 (m, 2H), 7.44-7.40 (m, 2H), 6.94-6.90 

(m, 2H), 5.10 (s, 1H), 3.81 (s, 3H), 1.45 (s, 9H); 13C-NMR (101 MHz, CHLOROFORM-D) δ 199.6, 160.8, 159.6, 149.3, 

141.1, 130.0, 129.4, 129.0, 123.9, 114.2, 83.3, 55.3, 48.0, 29.7. 

IR (NaCl) n 2962, 2858, 1675, 1517, 1347, 1257, 1174, 1027, 847 cm-1. 

HRMS (ESI+ in MeCN) calcd for C20H23O4N2S (M+H) 387.1373 found 387.1368. 
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S-(tert-butyl) (E)-2-(naphthalen-2-yl)-2-((4-nitrobenzylidene)amino)ethanethioate (1f)  

 
Brown oil, 70.8 mg, 0.1 mmol, 6% yield. 
1H-NMR (400 MHz, CHLOROFORM-D) δ 8.44 (s, 1H), 8.32-8.29 (m, 2H), 8.06-8.03 (m, 2H), 7.93 (brs, 1H), 7.88-7.82 (m, 

3H), 7.65 (dd, J = 8.5, 1.7 Hz, 1H), 7.52-7.48 (m, 2H), 5.31 (s, 1H), 1.45 (s, 9H); 13C-NMR (101 MHz, CHLOROFORM-D) 

δ 199.3, 161.3, 149.3, 141.0, 135.3, 133.2, 133.1, 129.4, 128.6, 128.1, 127.7, 127.1, 126.34, 126.31, 125.2, 123.9, 84.0, 48.2, 

29.7. 

IR (NaCl) n 2958, 1679, 1522, 1345, 1056, 854, 755 cm-1. 

HRMS (ESI+ in MeCN) calcd for C23H23O3N2S (M+H) 407.1424 found 407.1415. 

 

 

S-(tert-butyl) (E)-2-(4-chlorophenyl)-2-((4-nitrobenzylidene)amino)ethanethioate (1g) 

 
Orange oil, 79.4 mg, 0.20 mmol, 10% yield from S2. 
1H-NMR (400 MHz, CHLOROFORM-D) δ 8.40 (s, 1H), 8.32-8.28 (m, 2H), 8.05-8.01 (m, 2H), 7.49-7.45 (m, 2H), 7.37-7.34 

(m, 2H), 5.10 (s, 1H), 1.44 (s, 9H); 13C-NMR (101 MHz, CHLOROFORM-D) δ 198.9, 161.5, 149.3, 140.8, 136.4, 134.2, 

129.4, 129.0, 128.9, 123.9, 83.2, 48.2, 29.6. 

IR (NaCl) n 2966, 2865, 1675, 1602, 1524, 1345, 857 cm-1. 

HRMS (ESI+ in MeCN) calcd for C19H19ClN2O3S (M+H) 391.0878 found 391.0877. 

 

 

S-(tert-butyl) (E)-2-((4-nitrobenzylidene)amino)-2-(4-(trifluoromethyl)phenyl)ethanethioate (1h) 

 
Orange oil, 127.2 mg, 0.30 mmol, 14% yield from S2. 
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1H-NMR (400 MHz, CHLOROFORM-D) δ 8.45 (s, 1H), 8.32-7.29 (m, 2H), 8.07-8.03 (m, 2H), 7.70-7.66 (m, 2H), 7.66-7.62 

(m, 2H), 5.19 (s, 1H), 1.45 (s, 9H); 13C-NMR (101 MHz, CHLOROFORM-D) δ 198.4, 161.9, 149.4, 141.7, 140.7, 130.4 (q, 

J = 32.1 Hz), 129.5, 128.0, 125.6 (q, J = 3.7 Hz), 123.89, 123.94 (q, J = 270.2 Hz), 83.5, 48.4, 29.6; 19F-NMR (377 MHz, 

CHLOROFORM-D) δ -62.5. 

IR (NaCl) n 2968, 2865, 1677, 1602, 1526, 1325, 857 cm-1. 

HRMS (ESI+ in MeCN) calcd for C20H20F3N2O3S (M+H) 425.1141 found 425.1132. 

 

The isolation of the ketimine 1a’ for the substrate of umpolung reaction was failed due to the instability of C–N double bond 

(Please see the following schemes). 

 
 

3. General procedure for the catalytic Michael addition reaction of aldimino thioester 1 

 

 

A solution of aldimino thioester 1 (1.0 eq.) and 3c (2 mol%) in m-xylene (0.17 M) at –45 °C was added enone (2.0 eq.) and 

followed by aqueous potassium hydroxide solution (50 wt%, 50 mol%). The reaction was stirred at the same temperature 

until the consumption of the substrate observed. The reaction was quenched by passing the short column (neutral Silica-gel, 

ethyl acetate) to give the crude product, which was purified by column chromatography (Silica-gel, hexane/ethyl acetate) to 
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give 4. 

 

S-(tert-butyl) (E)-2-((4-nitrobenzylidene)amino)-5-oxo-2-phenylhexanethioate (4a) 

  

Orange oil, 18.5 mg, 0.043 mmol, 77%, 81% ee. 
1H-NMR (400 MHz, CHLOROFORM-D) δ 8.31-8.27 (m, 2H), 8.00 (s, 1H), 7.95-7.92 (m, 2H), 7.40-7.32 (m, 5H), 2.75-2.46 

(m, 4H), 2.12 (s, 3H), 1.49 (s, 9H); 13C-NMR (101 MHz, CHLOROFORM-D) δ 207.6, 204.2, 159.6, 149.4, 141.2, 140.1, 

129.3, 128.8, 128.2, 127.5, 123.9, 79.6, 47.6, 38.0, 32.3, 30.2, 29.6. 

IR (NaCl) n 2962, 2922, 1717, 1676, 1524, 1346, 1166 cm-1. 

HRMS (ESI+ in MeCN) calcd for C23H27O4N2S (M+H) 427.1686 found 427.1683. 

[α]D20 = +71.94 (c = 0.416, CHCl3). 

Enantiomeric excess was determined by HPLC (CHIRALPAK AD-H, hexane/2-propanol = 80/20, flow rate 0.7 mL/min, 

25 ℃, 254 nm) first peak: tR = 11.0 min, second peak: tR = 13.4 min.  

 

 

S-(tert-butyl) (E)-2-((4-nitrobenzylidene)amino)-5-oxo-2-(p-tolyl)hexanethioate (4b) 

 

White oil, 55.7 mg, 0.13 mmol, 93%, 65% ee. 
1H-NMR (400 MHz, CHLOROFORM-D) δ 8.31-8.27 (m, 2H), 7.98 (s, 1H), 7.95-7.92 (m, 2H), 7.28-7.25 (m, 2H), 7.20-7.18 

(m, 2H), 2.74-2.39 (m, 4H), 2.36 (s, 3H), 2.13 (s, 3H), 1.49 (s, 9H); 13C-NMR (101 MHz, CHLOROFORM-D) δ 207.8, 204.5, 

159.5, 149.2, 141.3, 138.0, 137.0, 129.4, 129.3, 127.3, 123.9, 79.3, 47.5, 37.9, 32.3, 30.2, 29.6, 21.1. 

IR (NaCl) n 2961, 2292, 1718, 1674, 1522, 1346, 1165 cm-1. 

HRMS (ESI+ in MeCN) calcd for C24H29O4N2S (M+H) 441.1843 found 441.1838. 

[α]D20 = +60.74 (c = 0.410, CHCl3). 

Enantiomeric excess was determined by HPLC (CHIRALPAK AD-H, hexane/2-propanol = 80/20, flow rate 0.7 mL/min, 

25 ℃, 254 nm) first peak: tR = 12.8 min, second peak: tR = 25.9 min. 
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S-(tert-butyl) (E)-2-((4-nitrobenzylidene)amino)-5-oxo-2-(m-tolyl)hexanethioate (4c) 

 

Orange oil, 58.2 mg, 0.13 mmol, 97%, 78% ee. 
1H-NMR (400 MHz, CHLOROFORM-D) δ 8.31-8.27 (m, 2H), 7.97 (s, 1H), 7.94-7.93 (m, 2H), 7.29-7.25 (m, 1H), 7.20-7.14 

(m, 3H), 2.75-2.39 (m, 4H), 2.36 (s, 3H), 2.13 (s, 3H), 1.50 (s, 9H); 13C-NMR (101 MHz, CHLOROFORM-D) δ 207.8, 204.5, 

159.6, 149.2, 141.3, 140.0, 138.4, 129.3, 128.9, 128.6, 128.0, 124.5, 123.9, 79.4, 47.5, 37.9, 32.2, 30.2, 29.5, 21.6. 

IR (NaCl) n 2962, 2924, 1715, 1674, 1524, 1345, 1168 cm-1. 

HRMS (ESI+ in MeCN) calcd for C24H29O4N2S (M+H) 441.1843 found 441.1838. 

[α]D20 = +64.40 (c = 0.470, CHCl3). 

Enantiomeric excess was determined by HPLC (CHIRALPAK IA-3, hexane/ethanol = 98/2, flow rate 0.6mL/min, 25 ℃, 254 

nm) first peak: tR = 21.3 min, second peak: tR = 22.6 min. 

 

 

S-(tert-butyl) (E)-2-((4-nitrobenzylidene)amino)-5-oxo-2-(o-tolyl)hexanethioate (4d) 

 

White oil, 50.9 mg, 0.12 mmol, 85%, 47% ee. 
1H-NMR (400 MHz, CHLOROFORM-D) δ 8.29-8.26 (m, 2H), 7.94-7.91 (m, 2H), 7.83 (s, 1H), 7.56-7.52 (m, 1H), 7.34-7.28 

(m, 2H), 7.20-7.16 (m, 1H), 2.71-2.35 (m, 4H), 2.14 (s, 3H), 2.11 (s, 3H), 1.52 (s, 9H); 13C-NMR (101 MHz, 

CHLOROFORM-D) δ 207.4, 204.8, 157.4, 149.2, 141.3, 138.0, 137.3, 132.3, 129.1, 128.5, 128.3, 125.7, 123.9, 80.0, 47.3, 

38.3, 33.7, 30.3, 29.6, 22.0. 

IR (NaCl) n 2962, 1719, 1676, 1523, 1167, 851 cm-1. 

HRMS (ESI+ in MeCN) calcd for C24H29O4N2S (M+H) 441.1843 found 441.1837. 

[α]D20 = +29.97 (c = 0.757, CHCl3). 

Enantiomeric excess was determined by HPLC (CHIRALPAK IA-3, hexane/ethanol = 98/2, flow rate 0.6 mL/min, 25 ℃, 

254 nm) first peak: tR = 22.4 min, second peak: tR = 27.1 min. 
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S-(tert-butyl) (E)-2-(4-methoxyphenyl)-2-((4-nitrobenzylidene)amino)ethanethioate (4e) 

 
White oil, 18.4 mg, 0.040 mmol, 31%, 50% ee. 
1H-NMR (400 MHz, CHLOROFORM-D) δ 8.30-8.27 (m, 2H), 7.98 (s, 1H), 7.95-7.92 (m, 2H), 7.32-7.29 (m, 2H), 6.93-6.89 

(m, 2H), 3.82 (s, 3H), 2.73-2.40 (m, 4H), 2.13 (s, 3H), 1.49 (s, 9H); 13C-NMR (101 MHz, CHLOROFORM-D) δ 207.8, 204.5, 

159.4, 159.2, 149.2, 141.3, 132.0, 129.3, 128.7, 123.9, 114.0, 79.1, 55.2, 47.5, 38.0, 32.4, 30.3, 29.6. 

IR (NaCl) n 2960, 2924, 1717, 1673, 1522, 1346, 1253 cm-1. 

HRMS (ESI+ in MeCN) calcd for C24H29O5N2S (M+H) 457.1792 found 457.1785. 

[α]D20 = +46.78 (c = 0.572, CHCl3). 

Enantiomeric excess was determined by HPLC (CHIRALPAK IA, hexane/ethanol = 90/10, flow rate 0.7 mL/min, 25 ℃, 254 

nm) first peak: tR = 16.6 min, second peak: tR = 18.8 min. 

 

 

S-(tert-butyl) (E)-2-(naphthalen-2-yl)-2-((4-nitrobenzylidene)amino)ethanethioate (4f) 

 

Yellow oil, 39.5 mg, 0.082 mmol, 93%, 65% ee. 
1H-NMR (400 MHz, CHLOROFORM-D) δ 8.30-8.27 (m, 2H), 8.00 (s, 1H), 7.98 (d, J = 1.9 Hz, 1H), 7.95-7.92 (m, 2H), 

7.90-7.82 (m, 3H), 7.56-7.50 (m, 2H), 7.38 (dd, J = 8.7, 1.9 Hz, 1H), 2.91-2.54 (m, 4H), 2.14 (s, 3H), 1.51 (s, 9H); 13C-NMR 

(101 MHz, CHLOROFORM-D) δ 207.7, 204.3, 160.0, 149.3, 141.2, 137.4, 133.0, 132.8, 129.3, 128.7, 128.4, 127.5, 126.8, 

126.7, 126.5, 125.1, 123.9, 79.6, 47.7, 37.9, 32.4, 30.3, 29.6. 

IR (NaCl) n 2959, 2922, 1718, 1674, 1522, 1345, 1165 cm-1. 

HRMS (ESI+ in MeCN) calcd for C27H29N2O4S (M+H) 477.1843 found 477.1834. 

[α]D20 = +73.72 (c = 0.436, CHCl3). 

Enantiomeric excess was determined by HPLC (CHIRALPAK IA, hexane/ethanol = 98/2, flow rate 0.7 mL/min, 25 ℃, 254 

nm) first peak: tR = 28.6 min, second peak: tR = 31.4 min. 
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S-(tert-butyl) (E)-2-(4-chlorophenyl)-2-((4-nitrobenzylidene)amino)-5-oxohexanethioate (4g) 

 
Yellow oil, 46.3 mg, 0.10 mmol, 80%, 69% ee. 
1H-NMR (400 MHz, CHLOROFORM-D) δ 8.32-8.28 (m, 2H), 8.02 (s, 1H), 7.97-7.94 (m, 2H), 2.73-2.42 (m, 4H), 2.12 (s, 

3H), 1.48 (s, 9H); 13C-NMR (101 MHz, CHLOROFORM-D) δ 207.4, 203.7, 159.8, 149.4, 141.0, 138.8, 134.1, 129.3, 128.9, 

128.9, 123.9, 79.0, 47.8, 37.7, 32.1, 30.2, 29.5. 

IR (NaCl) n 2961, 2900, 2361, 2339, 1717, 1522, 1345, 852 cm-1. 

[α]D20 = +74.14 (c = 1.0, CHCl3). 

HRMS (ESI+ in MeCN) calcd for C23H26O4N2ClS (M+H) 461.1296 found 461.1290. 

Enantiomeric excess was determined by HPLC (CHIRALPAK IA, hexane/ethanol = 98/2, flow rate 0.7 mL/min, 25 ℃, 254 

nm) first peak: tR = 25.7 min, second peak: tR = 33.2 min. 

 

 

S-(tert-butyl) (E)-2-((4-nitrobenzylidene)amino)-5-oxo-2-(4-(trifluoromethyl)phenyl)hexanethioate (4h) 

 
Yellow oil, 57.3 mg, 0.12 mmol, 86%, 40% ee. 
1H-NMR (400 MHz, CHLOROFORM-D) δ 8.31-8.29 (m, 2H), 8.06 (s, 1H), 7.99-7.96 (m, 2H), 7.68-7.63 (m, 2H), 7.60-7.54 

(m, 2H), 2.78-2.67 (m, 1H), 2.65-2.48 (m, 3H), 2.12 (s, 3H), 1.49 (s, 9H); 13C-NMR (101 MHz, CHLOROFORM-D) δ 207.2, 

203.4, 160.1, 149.4, 144.3, 140.9, 130.2 (q, J = 32.2 Hz), 129.3, 127.9, 125.6 (q, J = 3.8 Hz), 123.9, 123.8 (q, J = 270.2 Hz), 

79.1, 47.9, 37.6, 32.0, 30.1, 29.5;19F-NMR (377 MHz, CHLOROFORM-D) δ -62.6. 

IR (NaCl) n 2964, 2360, 1717, 1674, 1524, 1346, 1326, 1125, 853 cm-1. 

HRMS (ESI+ in MeCN) calcd for C24H26O4N2F3S (M+H) 495.1560 found 495.1552. 

[α]D20 = +32.61 (c = 1.0, CHCl3). 

Enantiomeric excess was determined by HPLC (CHIRALPAK IA, hexane/ethanol = 98/2, flow rate 0.7 mL/min, 25 ℃, 254 

nm) first peak: tR = 23.1 min, second peak: tR = 31.9 min. 
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S-(tert-butyl) (E)-2-((4-nitrobenzylidene)amino)-5-oxo-2-phenylheptanethioate (4i) 

 

Orange oil, 39.2 mg, 0.089 mmol, 79%, 64% ee. 
1H-NMR (400 MHz, CHLOROFORM-D) δ 8.30-8.27 (m, 2H), 7.99 (s, 1H), 7.95-7.92 (m, 2H), 7.40-7.32 (m, 5H), 2.77-2.48 

(m, 4H), 2.41 (q, J = 7.3 Hz, 2H), 1.49 (s, 9H), 0.97 (t, J = 7.3 Hz, 3H); 13C-NMR (101 MHz, CHLOROFORM-D) δ 210.4, 

204.4, 159.6, 149.2, 141.3, 140.2, 129.3, 128.7, 128.1, 127.5, 123.9, 79.6, 47.5, 36.5, 36.2, 32.2, 29.6, 7.7. 

IR (NaCl) n 2966, 1715, 1675, 1524, 1346, 1111, 853 cm-1. 

HRMS (ESI+ in MeCN) calcd for C24H29O4N2S (M+H) 441.1843 found 441.1838. 

[α]D20 = +50.90 (c = 0.456, CHCl3). 

Enantiomeric excess was determined by HPLC (CHIRALPAK IA, hexane/ethanol = 98/2, flow rate 0.6 mL/min, 25 ℃, 254 

nm) first peak: tR = 22.9 min, second peak: tR = 24.4 min. 

 

 

S-(tert-butyl) (E)-2-((4-nitrobenzylidene)amino)-2-(3-oxocyclopentyl)-2-phenylethanethioate (4j) 

 

Yellow oil, 25.5 mg, 0.058 mmol, 58%, dr = 5 : 1, 11% ee for major diastereomer. 
1H-NMR (400 MHz, CHLOROFORM-D) δ 8.33-8.28 (m, 2.38H), 8.11 (s, 0.16H), 8.03 (s, 1H), 7.98-7.92 (m, 2.44H), 7.45-

7.31 (m, 6.44H), 3.54-3.46 (m, 1.03H), 3.44-3.36 (m, 0.18H), 2.62 (dd, J = 18.8, 9.2 Hz, 0.16H), 2.53-2.44 (m, 1.15H), 2.31-

2.13 (m, 4.56H), 2.03 (dd, J = 18.8, 9.2 Hz, 1.02H), 1.48 (s, 9H), 1.46 (s, 1.43H); 13C-NMR (101 MHz, CHLOROFORM-D) 

δ 217.6, 203.8, 160.6, 149.4, 140.9, 138.5, 129.4, 128.8, 128.3, 128.2, 124.0, 82.7, 47.9, 43.2, 40.7, 37.8, 29.6, 24.7 (Assigned 

only for major diastereomer). 

IR (NaCl) n 2963, 2925, 1741, 1673, 1523, 1346, 842, 752 cm-1. 

HRMS (ESI+ in MeCN) calcd for C24H27O4N2S (M+H) 439.1686 found 439.1683. 

[α]D20 = +6.76 (c = 0.3, CHCl3). 

Enantiomeric excess was determined by HPLC (CHIRALPAK IA, hexane/ethanol = 98/2, flow rate 0.7 mL/min, 25 ℃, 254 

nm) first peak: tR = 33.7 min, second peak: tR = 52.5 min. 

 

 

 

 

 

StBu

O

O

N

O2N
Et

*

StBu

O

N

O2N

*

O

*



 S14 

methyl 5-(tert-butylthio)-4-((4-nitrobenzyl)amino)-5-oxo-4-phenylpentanoate (4k) 

 

Yellow oil, 2.6 mg, 0.0058 mmol, 15%, Rac. 
1H-NMR (400 MHz, CHLOROFORM-D) δ 8.26-8.21 (m, 2H), 7.62-7.56 (m, 2H), 7.46-7.43 (m, 2H), 7.39-7.35 (m, 2H), 

7.33-7.29 (m, 1H), 3.77-3.64 (m, 2H), 3.59 (s, 3H), 2.63-2.55 (m, 1H), 2.46-2.39 (m, 1H), 2.33-2.25 (m, 2H), 2.17-2.09 (m, 

1H), 1.45 (s, 9H); 13C-NMR (101 MHz, CHLOROFORM-D) δ 204.0, 173.7, 147.6, 147.2, 140.0, 128.8, 128.6, 128.0, 126.3, 

123.7, 73.2, 51.7, 48.2, 46.4, 29.8, 29.3, 28.3. 

IR (NaCl) n 3343, 2959, 1736, 1673, 1605, 1521, 1345, 1169, 853 cm-1. 

HRMS (ESI+ in MeCN) calcd for C23H29O5N2S (M+H) 445.1792 found 445.1786. 

Enantiomeric excess was determined by HPLC (CHIRALPAK IA, hexane/ethanol = 98/2, flow rate 1.0 mL/min, 25 ℃, 254 

nm) first peak: tR = 11.3 min, second peak: tR = 12.3 min. 

 

 

methyl 5-((tert-butylthio)carbonyl)-2-(4-nitrophenyl)-5-phenylpyrrolidine-3-carboxylate (4k’) 

 

Yellow oil, 3.1 mg, 0.0070 mmol, 18%, Rac. 
1H-NMR (400 MHz, CHLOROFORM-D) δ 8.23-8.18 (m, 2H), 7.66-7.63 (m, 2H), 7.55-7.51 (m, 2H), 7.43-7.39 (m, 2H), 

7.36-7.32 (m, 1H), 4.77 (dd, J = 8.3, 6.7 Hz, 1H), 3.37-3.31 (m, 1H), 3.24 (s, 3H), 3.10 (d, J = 6.7 Hz, 1H), 3.01 (dd, J = 13.3, 

8.3 Hz, 1H), 2.67 (dd, J = 13.3, 8.3 Hz, 1H), 1.46 (s, 9H); 13C-NMR (101 MHz, CHLOROFORM-D) δ 203.3, 171.6, 148.1, 

147.3, 141.6, 128.7, 128.4, 127.9, 125.7, 123.3, 77.3, 62.5, 51.5, 48.9, 47.5, 38.8, 29.7. 

IR (NaCl) n 3373, 2958, 2924, 2857, 1734, 1674, 1521, 1345, 852 cm-1. 

HRMS (ESI+ in MeCN) calcd for C23H27O5N2S (M+H) 443.1635 found 443.1631. 

Enantiomeric excess was determined by HPLC (CHIRALPAK IB, hexane/ethanol = 9/1, flow rate 1.0 mL/min, 25 ℃, 254 

nm) first peak: tR = 10.1 min, second peak: tR = 13.3 min. 
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4. Derivatisation of the product 4c 

To a solution of 4c (1.0 eq.) in EtOH (0.1 M) at 0 °C, NaBH3CN (2.0 eq) and followed by AcOH (5.0 eq.) were added. The 

reaction was stirred for 1 hour at the same temperature, which was quenched by the addition of saturated NaHCO3 aq., 

extracted with CH2Cl2, dried over Na2SO4 and filtered to give the crude 5. The crude 5 was purified by column 

chromatography (Silica-gel, hexane/ethyl acetate) to give pure 5. 

 

S-(tert-butyl) 5-methyl-1-(4-nitrobenzyl)-2-(m-tolyl)pyrrolidine-2-carbothioate (5) 

 

Yellow oil, 44.5 mg, 0.10 mmol, Quant., dr = 1.4 : 1 
1H-NMR (400 MHz, CHLOROFORM-D) δ 8.10-8.05 (m, 4.8H), 7.50-7.46 (m, 2.8H), 7.45-7.41 (m, 2H), 7.24-7.05 (m, 9.6H), 

4.12 (d, J = 16.6 Hz, 1H), 4.05 (d, J = 15.8 Hz, 1.4H), 3.90 (d, J = 16.6 Hz, 1H), 3.43 (d, J = 15.8 Hz, 1.4H), 3.37-3.33 (m, 

1H), 3.28-3.18 (m, 1.4H), 2.63-2.57 (m, 2.4H), 2.47-2.34 (m, 2.4H), 2.322 (s, 4.2H), 2.317 (s, 3H), 2.22-2.09 (m, 2.4H), 1.69-

1.55 (m, 2.4H), 1.53 (s, 9H), 1.52 (s, 12.6H), 0.93 (d, J = 6.2 Hz, 4.2H), 0.86 (d, J = 6.3 Hz, 3H); 13C-NMR (101 MHz, 

CHLOROFORM-D) δ 207.9, 206.4, 150.2, 149.1, 146.6, 146.5, 140.6, 140.2, 137.62, 137.61, 129.1, 128.9, 128.7, 128.34, 

128.33, 128.26, 128.02, 128.00, 125.3, 125.1, 123.04, 122.97, 82.4, 81.8, 60.0, 58.3, 53.7, 52.2, 48.2, 47.2, 37.8, 37.5, 32.2, 

31.1, 29.8, 29.6, 21.7, 21.6, 21.2, 20.9. 

IR (NaCl) n 2961, 2926, 2367, 1670, 1604, 1519, 1344, 758 cm-1. 

HRMS (ESI+ in MeCN) calcd for C24H31O3N2S (M+H) 427.2050 found 427.2038. 

[α]D20 = -48.32 (c = 0.9, CHCl3). 
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5. 1H-, 13C-, and 19F-NMR spectra and HPLC charts.  
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1䢢䢱䢢1

儓兑兂儬儔免兄

儓兑兂儬儔免兄᝟ሗ
兊兠儚兠ྡ 䢵䢵䢺䢷
᭦᪂᪥᫬ 2䢲2䢲䢱12䢱2䢵䢢1䢲䢼1䢹䢼1䢶
儗充兗儬 䣃䣆䢯䣊䢮䢢䢲䢰䢹䢢䣯䣮䢱䣯䣫䣰䢮䢢䣪䣧䣺䢼2䣒䣴䣑䣊䢿䢺䢲䢼2䢲
䣊䣒䣎䣅䢢儛儝優兄ྡ 䣕䣛䣕䣖䣇䣏䢯䢶
 ᐃ᪥ 2䢲2䢲䢱䢲䢻䢱1䢹䢢1䢲䢼䢶䢶䢼2䢵
ὀධ㔞 1䢰䢲䢢䣝䤖䣎䣟
儙兗儻兏# 1
儻兑儜儋儓儬ྡ 2䢲1䢻䣵䣻䣵䣶䣧䣯䢶
ྲྀ㎸᫬㛫 1䢺䢲䢰䢲䢢䣝䣯䣫䣰䣟
 ᐃ儛兠儕兗儝 䢶䣡䢲䢲䢵䢷䢶䢢䣭䣣䣵䣷䣻䣣
儗兗儬兑兠兏充儡儧儭 2䢲1䢻䣵䣻䣵䣶䣧䣯䢶
儸兠儓䣋䣆優兠儺兏
᳨㔞⥺優兠儺兏
㏣ຍ᝟ሗ

儥兇兗儱兏᝟ሗ凝儸兠儓᝟ሗ
儓兑兂儬儔免兄ྡ 䣧䣺䣲11䢻䣡2䢯䣅䣊11
儙兗儻兏ྡ
儥兇兗儱兏ྡ 2䢺2䢰1䣰䣯
儙兗儻兎兗儔㛫㝸 1䢲䢲䢢䣝䣯䣵䣧䣥䣟
Ἴᙧฎ⌮充儡儧儭 䢢䢪兂儯光儆兏䢫

# 儸兠儓ྡ 䣅䣊 䣶䣔䢢䣝䣯䣫䣰䣟 㠃✚䢢䣝䤖䣘䤘䣵䣧䣥䣟 㧗傻䢢䣝䤖䣘䣟 㠃✚䢧 㧗傻䢧 ᐃ㔞್ 䣐䣖䣒 ศ㞳ᗘ 儛兗充儬兎兠ಀᩘ ㆙࿌
1 䣗䣰䣭䣰䣱䣹䣰 11 1䢲䢰䢷䢵2 1䢶1䢻䢹䢻䢸 䢹䢺䢻䢺䢺 䢶䢻䢰䢶䢷䢺 䢷2䢰䢹䢵䢻 䣐䢱䣃 䢺䢸䢶2 䢶䢰䢸䢲䢻 1䢰1䢲䢶

2 䣗䣰䣭䣰䣱䣹䣰 11 12䢰䢹䢷䢲 1䢶䢷䢲䢺䢻䢺 䢹䢲䢹䢺䢵 䢷䢲䢰䢷䢶2 䢶䢹䢰2䢸1 䣐䢱䣃 䢻䢻1䢻 䣐䢱䣃 1䢰1䢺2
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᭦᪂᪥᫬ 2䢲2䢲䢱12䢱2䢵䢢1䢲䢼1䢹䢼1䢶
儗充兗儬 䣃䣆䢯䣊䢮䢢䢲䢰䢹䢢䣯䣮䢱䣯䣫䣰䢮䢢䣪䣧䣺䢼2䣒䣴䣑䣊䢿䢺䢲䢼2䢲
䣊䣒䣎䣅䢢儛儝優兄ྡ 䣕䣛䣕䣖䣇䣏䢯䢶
 ᐃ᪥ 2䢲2䢲䢱䢲䢻䢱1䢹䢢1䢲䢼䢶䢶䢼2䢵
ὀධ㔞 1䢰䢲䢢䣝䤖䣎䣟
儙兗儻兏# 1
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儥兇兗儱兏᝟ሗ凝儸兠儓᝟ሗ
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儙兗儻兏ྡ
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1 䣗䣰䣭䣰䣱䣹䣰 11 1䢲䢰䢷䢵2 1䢶1䢻䢹䢻䢸 䢹䢺䢻䢺䢺 䢶䢻䢰䢶䢷䢺 䢷2䢰䢹䢵䢻 䣐䢱䣃 䢺䢸䢶2 䢶䢰䢸䢲䢻 1䢰1䢲䢶
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 ᐃ᪥ 2䢲2䢲䢱12䢱䢲䢺䢢12䢼2䢹䢼䢷䢹
ὀධ㔞 1䢰䢲䢢䣝䤖䣎䣟
儙兗儻兏# 1
儻兑儜儋儓儬ྡ 2䢲1䢻䣵䣻䣵䣶䣧䣯䢶
ྲྀ㎸᫬㛫 䢻䢻䢺䢰䢲䢢䣝䣯䣫䣰䣟
 ᐃ儛兠儕兗儝 䢶䣡䢲䢲䢶22䢢䣭䣣䣵䣷䣻䣣
儗兗儬兑兠兏充儡儧儭 2䢲1䢻䣵䣻䣵䣶䣧䣯䢶
儸兠儓䣋䣆優兠儺兏
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㏣ຍ᝟ሗ

儥兇兗儱兏᝟ሗ凝儸兠儓᝟ሗ
儓兑兂儬儔免兄ྡ 䣧䣺䣲1䢸䢵䢯䣅䣊1䢲
儙兗儻兏ྡ
儥兇兗儱兏ྡ 2䢹䢸䢰䢲䣰䣯
儙兗儻兎兗儔㛫㝸 1䢲䢲䢢䣝䣯䣵䣧䣥䣟
Ἴᙧฎ⌮充儡儧儭 䢢䢪兂儯光儆兏䢫

# 儸兠儓ྡ 䣅䣊 䣶䣔䢢䣝䣯䣫䣰䣟 㠃✚䢢䣝䤖䣘䤘䣵䣧䣥䣟 㧗傻䢢䣝䤖䣘䣟 㠃✚䢧 㧗傻䢧 ᐃ㔞್ 䣐䣖䣒 ศ㞳ᗘ 儛兗充儬兎兠ಀᩘ ㆙࿌
1 䣗䣰䣭䣰䣱䣹䣰 1䢲 11䢰䢲䢲䢲 䢷22䢲䢶䢵䢹 2䢷䢻䢺2䢸 䢻䢲䢰䢹1䢸 䢻1䢰2䢻䢸 䣐䢱䣃 䢹䢸䢲䢶 䢶䢰䢷䢷2 䢲䢰䢻䢻䢻

2 䣗䣰䣭䣰䣱䣹䣰 1䢲 1䢵䢰䢶䢵䢲 䢷䢵䢶2䢸䢵 2䢶䢹䢹2 䢻䢰2䢺䢶 䢺䢰䢹䢲䢶 䣐䢱䣃 䢻䢲䢲䢻 䣐䢱䣃 1䢰䢲䢲䢵

1䢢䢱䢢1

儓兑兂儬儔免兄

儓兑兂儬儔免兄᝟ሗ
兊兠儚兠ྡ 䢵䢵䢺䢷
᭦᪂᪥᫬ 2䢲2䢲䢱12䢱䢲䢺䢢1䢶䢼2䢲䢼2䢲
儗充兗儬 䣃䣆䢯䣊䢮䢢䢲䢰䢹䢢䣯䣮䢱䣯䣫䣰䢮䢢䣪䣧䣺䢼2䣒䣴䣑䣊䢿䢺䢲䢼2䢲
䣊䣒䣎䣅䢢儛儝優兄ྡ 䣕䣛䣕䣖䣇䣏䢯䢶
 ᐃ᪥ 2䢲2䢲䢱12䢱䢲䢺䢢12䢼2䢹䢼䢷䢹
ὀධ㔞 1䢰䢲䢢䣝䤖䣎䣟
儙兗儻兏# 1
儻兑儜儋儓儬ྡ 2䢲1䢻䣵䣻䣵䣶䣧䣯䢶
ྲྀ㎸᫬㛫 䢻䢻䢺䢰䢲䢢䣝䣯䣫䣰䣟
 ᐃ儛兠儕兗儝 䢶䣡䢲䢲䢶22䢢䣭䣣䣵䣷䣻䣣
儗兗儬兑兠兏充儡儧儭 2䢲1䢻䣵䣻䣵䣶䣧䣯䢶
儸兠儓䣋䣆優兠儺兏
᳨㔞⥺優兠儺兏
㏣ຍ᝟ሗ

儥兇兗儱兏᝟ሗ凝儸兠儓᝟ሗ
儓兑兂儬儔免兄ྡ 䣧䣺䣲1䢸䢵䢯䣅䣊1䢲
儙兗儻兏ྡ
儥兇兗儱兏ྡ 2䢹䢸䢰䢲䣰䣯
儙兗儻兎兗儔㛫㝸 1䢲䢲䢢䣝䣯䣵䣧䣥䣟
Ἴᙧฎ⌮充儡儧儭 䢢䢪兂儯光儆兏䢫

# 儸兠儓ྡ 䣅䣊 䣶䣔䢢䣝䣯䣫䣰䣟 㠃✚䢢䣝䤖䣘䤘䣵䣧䣥䣟 㧗傻䢢䣝䤖䣘䣟 㠃✚䢧 㧗傻䢧 ᐃ㔞್ 䣐䣖䣒 ศ㞳ᗘ 儛兗充儬兎兠ಀᩘ ㆙࿌
1 䣗䣰䣭䣰䣱䣹䣰 1䢲 11䢰䢲䢲䢲 䢷22䢲䢶䢵䢹 2䢷䢻䢺2䢸 䢻䢲䢰䢹1䢸 䢻1䢰2䢻䢸 䣐䢱䣃 䢹䢸䢲䢶 䢶䢰䢷䢷2 䢲䢰䢻䢻䢻

2 䣗䣰䣭䣰䣱䣹䣰 1䢲 1䢵䢰䢶䢵䢲 䢷䢵䢶2䢸䢵 2䢶䢹䢹2 䢻䢰2䢺䢶 䢺䢰䢹䢲䢶 䣐䢱䣃 䢻䢲䢲䢻 䣐䢱䣃 1䢰䢲䢲䢵
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1䢢䢱䢢1

儓兑兂儬儔免兄

儓兑兂儬儔免兄᝟ሗ
兊兠儚兠ྡ 䢵䢵䢺䢷
᭦᪂᪥᫬ 2䢲21䢱䢲1䢱䢲䢸䢢2䢲䢼䢵䢶䢼1䢲
儗充兗儬 䣃䣆䢯䣊䢮䢢䢲䢰䢹䢢䣯䣮䢱䣯䣫䣰䢮䢢䣪䣧䣺䢼2䣒䣴䣑䣊䢿䢺䢲䢼2䢲
䣊䣒䣎䣅䢢儛儝優兄ྡ 䣕䣛䣕䣖䣇䣏䢯䢶
 ᐃ᪥ 2䢲21䢱䢲1䢱䢲䢸䢢1䢹䢼䢲䢸䢼2䢻
ὀධ㔞 1䢰䢲䢢䣝䤖䣎䣟
儙兗儻兏# 1
儻兑儜儋儓儬ྡ 2䢲1䢻䣵䣻䣵䣶䣧䣯䢶
ྲྀ㎸᫬㛫 䢻䢻䢺䢰䢲䢢䣝䣯䣫䣰䣟
 ᐃ儛兠儕兗儝 䢶䣡䢲䢲䢶䢵䢲䢢䣭䣣䣵䣷䣻䣣
儗兗儬兑兠兏充儡儧儭 2䢲1䢻䣵䣻䣵䣶䣧䣯䢶
儸兠儓䣋䣆優兠儺兏
᳨㔞⥺優兠儺兏
㏣ຍ᝟ሗ

儥兇兗儱兏᝟ሗ凝儸兠儓᝟ሗ
儓兑兂儬儔免兄ྡ 䣧䣺䣲1䢺䢸免償元䣡2䢯䣅䣊11
儙兗儻兏ྡ
儥兇兗儱兏ྡ 2䢺2䢰䢲䣰䣯
儙兗儻兎兗儔㛫㝸 1䢲䢲䢢䣝䣯䣵䣧䣥䣟
Ἴᙧฎ⌮充儡儧儭 䢢䢪兂儯光儆兏䢫

# 儸兠儓ྡ 䣅䣊 䣶䣔䢢䣝䣯䣫䣰䣟 㠃✚䢢䣝䤖䣘䤘䣵䣧䣥䣟 㧗傻䢢䣝䤖䣘䣟 㠃✚䢧 㧗傻䢧 ᐃ㔞್ 䣐䣖䣒 ศ㞳ᗘ 儛兗充儬兎兠ಀᩘ ㆙࿌
1 䣗䣰䣭䣰䣱䣹䣰 11 12䢰䢸䢹䢹 1䢺䢷䢻䢸䢹2䢶 䢺䢵䢵䢷䢸1 䢶䢻䢰䢸1䢶 䢹1䢰䢷䢸䢷 䣐䢱䣃 䢹䢻䢲䢷 12䢰12䢲 1䢰䢶䢷䢲

2 䣗䣰䣭䣰䣱䣹䣰 11 2䢷䢰䢶䢲䢵 1䢺䢺䢺䢸䢲䢻䢵 䢵䢵11䢻䢵 䢷䢲䢰䢵䢺䢸 2䢺䢰䢶䢵䢷 䣐䢱䣃 䢶䢵䢹䢻 䣐䢱䣃 1䢰䢶2䢵

1䢢䢱䢢1

儓兑兂儬儔免兄

儓兑兂儬儔免兄᝟ሗ
兊兠儚兠ྡ 䢵䢵䢺䢷
᭦᪂᪥᫬ 2䢲21䢱䢲1䢱䢲䢸䢢2䢲䢼䢵䢶䢼1䢲
儗充兗儬 䣃䣆䢯䣊䢮䢢䢲䢰䢹䢢䣯䣮䢱䣯䣫䣰䢮䢢䣪䣧䣺䢼2䣒䣴䣑䣊䢿䢺䢲䢼2䢲
䣊䣒䣎䣅䢢儛儝優兄ྡ 䣕䣛䣕䣖䣇䣏䢯䢶
 ᐃ᪥ 2䢲21䢱䢲1䢱䢲䢸䢢1䢹䢼䢲䢸䢼2䢻
ὀධ㔞 1䢰䢲䢢䣝䤖䣎䣟
儙兗儻兏# 1
儻兑儜儋儓儬ྡ 2䢲1䢻䣵䣻䣵䣶䣧䣯䢶
ྲྀ㎸᫬㛫 䢻䢻䢺䢰䢲䢢䣝䣯䣫䣰䣟
 ᐃ儛兠儕兗儝 䢶䣡䢲䢲䢶䢵䢲䢢䣭䣣䣵䣷䣻䣣
儗兗儬兑兠兏充儡儧儭 2䢲1䢻䣵䣻䣵䣶䣧䣯䢶
儸兠儓䣋䣆優兠儺兏
᳨㔞⥺優兠儺兏
㏣ຍ᝟ሗ

儥兇兗儱兏᝟ሗ凝儸兠儓᝟ሗ
儓兑兂儬儔免兄ྡ 䣧䣺䣲1䢺䢸免償元䣡2䢯䣅䣊11
儙兗儻兏ྡ
儥兇兗儱兏ྡ 2䢺2䢰䢲䣰䣯
儙兗儻兎兗儔㛫㝸 1䢲䢲䢢䣝䣯䣵䣧䣥䣟
Ἴᙧฎ⌮充儡儧儭 䢢䢪兂儯光儆兏䢫

# 儸兠儓ྡ 䣅䣊 䣶䣔䢢䣝䣯䣫䣰䣟 㠃✚䢢䣝䤖䣘䤘䣵䣧䣥䣟 㧗傻䢢䣝䤖䣘䣟 㠃✚䢧 㧗傻䢧 ᐃ㔞್ 䣐䣖䣒 ศ㞳ᗘ 儛兗充儬兎兠ಀᩘ ㆙࿌
1 䣗䣰䣭䣰䣱䣹䣰 11 12䢰䢸䢹䢹 1䢺䢷䢻䢸䢹2䢶 䢺䢵䢵䢷䢸1 䢶䢻䢰䢸1䢶 䢹1䢰䢷䢸䢷 䣐䢱䣃 䢹䢻䢲䢷 12䢰12䢲 1䢰䢶䢷䢲

2 䣗䣰䣭䣰䣱䣹䣰 11 2䢷䢰䢶䢲䢵 1䢺䢺䢺䢸䢲䢻䢵 䢵䢵11䢻䢵 䢷䢲䢰䢵䢺䢸 2䢺䢰䢶䢵䢷 䣐䢱䣃 䢶䢵䢹䢻 䣐䢱䣃 1䢰䢶2䢵

1䢢䢱䢢1

儓兑兂儬儔免兄

儓兑兂儬儔免兄᝟ሗ
兊兠儚兠ྡ 䢵䢵䢺䢷
᭦᪂᪥᫬ 2䢲21䢱䢲1䢱䢲䢸䢢2䢲䢼䢵䢶䢼1䢲
儗充兗儬 䣃䣆䢯䣊䢮䢢䢲䢰䢹䢢䣯䣮䢱䣯䣫䣰䢮䢢䣪䣧䣺䢼2䣒䣴䣑䣊䢿䢺䢲䢼2䢲
䣊䣒䣎䣅䢢儛儝優兄ྡ 䣕䣛䣕䣖䣇䣏䢯䢶
 ᐃ᪥ 2䢲21䢱䢲1䢱䢲䢸䢢1䢷䢼䢷䢺䢼䢵䢷
ὀධ㔞 1䢰䢲䢢䣝䤖䣎䣟
儙兗儻兏# 1
儻兑儜儋儓儬ྡ 2䢲1䢻䣵䣻䣵䣶䣧䣯䢶
ྲྀ㎸᫬㛫 䢻䢻䢺䢰䢲䢢䣝䣯䣫䣰䣟
 ᐃ儛兠儕兗儝 䢶䣡䢲䢲䢶2䢻䢢䣭䣣䣵䣷䣻䣣
儗兗儬兑兠兏充儡儧儭 2䢲1䢻䣵䣻䣵䣶䣧䣯䢶
儸兠儓䣋䣆優兠儺兏
᳨㔞⥺優兠儺兏
㏣ຍ᝟ሗ

儥兇兗儱兏᝟ሗ凝儸兠儓᝟ሗ
儓兑兂儬儔免兄ྡ 䣧䣺䣲1䢺䢸䣡䢵䢯䣅䣊12
儙兗儻兏ྡ
儥兇兗儱兏ྡ 2䢻䢺䢰䢵䣰䣯
儙兗儻兎兗儔㛫㝸 1䢲䢲䢢䣝䣯䣵䣧䣥䣟
Ἴᙧฎ⌮充儡儧儭 䢢䢪兂儯光儆兏䢫

# 儸兠儓ྡ 䣅䣊 䣶䣔䢢䣝䣯䣫䣰䣟 㠃✚䢢䣝䤖䣘䤘䣵䣧䣥䣟 㧗傻䢢䣝䤖䣘䣟 㠃✚䢧 㧗傻䢧 ᐃ㔞್ 䣐䣖䣒 ศ㞳ᗘ 儛兗充儬兎兠ಀᩘ ㆙࿌
1 䣗䣰䣭䣰䣱䣹䣰 12 12䢰䢺䢶䢷 䢶䢹䢲䢹122 2䢲2䢸䢵䢵 䢺2䢰䢵䢵䢶 䢺䢻䢰䢹䢲䢸 䣐䢱䣃 䢹䢷䢻䢹 1䢷䢰11䢻 1䢰2䢲2

2 䣗䣰䣭䣰䣱䣹䣰 12 2䢷䢰䢻䢺䢹 1䢲䢲䢻䢻䢻䢸 2䢵2䢷䢵 1䢹䢰䢸䢸䢸 1䢲䢰2䢻䢶 䣐䢱䣃 䢺11䢻 䣐䢱䣃 1䢰1䢶䢶

1䢢䢱䢢1

儓兑兂儬儔免兄

儓兑兂儬儔免兄᝟ሗ
兊兠儚兠ྡ 䢵䢵䢺䢷
᭦᪂᪥᫬ 2䢲21䢱䢲1䢱䢲䢸䢢2䢲䢼䢵䢶䢼1䢲
儗充兗儬 䣃䣆䢯䣊䢮䢢䢲䢰䢹䢢䣯䣮䢱䣯䣫䣰䢮䢢䣪䣧䣺䢼2䣒䣴䣑䣊䢿䢺䢲䢼2䢲
䣊䣒䣎䣅䢢儛儝優兄ྡ 䣕䣛䣕䣖䣇䣏䢯䢶
 ᐃ᪥ 2䢲21䢱䢲1䢱䢲䢸䢢1䢷䢼䢷䢺䢼䢵䢷
ὀධ㔞 1䢰䢲䢢䣝䤖䣎䣟
儙兗儻兏# 1
儻兑儜儋儓儬ྡ 2䢲1䢻䣵䣻䣵䣶䣧䣯䢶
ྲྀ㎸᫬㛫 䢻䢻䢺䢰䢲䢢䣝䣯䣫䣰䣟
 ᐃ儛兠儕兗儝 䢶䣡䢲䢲䢶2䢻䢢䣭䣣䣵䣷䣻䣣
儗兗儬兑兠兏充儡儧儭 2䢲1䢻䣵䣻䣵䣶䣧䣯䢶
儸兠儓䣋䣆優兠儺兏
᳨㔞⥺優兠儺兏
㏣ຍ᝟ሗ

儥兇兗儱兏᝟ሗ凝儸兠儓᝟ሗ
儓兑兂儬儔免兄ྡ 䣧䣺䣲1䢺䢸䣡䢵䢯䣅䣊12
儙兗儻兏ྡ
儥兇兗儱兏ྡ 2䢻䢺䢰䢵䣰䣯
儙兗儻兎兗儔㛫㝸 1䢲䢲䢢䣝䣯䣵䣧䣥䣟
Ἴᙧฎ⌮充儡儧儭 䢢䢪兂儯光儆兏䢫

# 儸兠儓ྡ 䣅䣊 䣶䣔䢢䣝䣯䣫䣰䣟 㠃✚䢢䣝䤖䣘䤘䣵䣧䣥䣟 㧗傻䢢䣝䤖䣘䣟 㠃✚䢧 㧗傻䢧 ᐃ㔞್ 䣐䣖䣒 ศ㞳ᗘ 儛兗充儬兎兠ಀᩘ ㆙࿌
1 䣗䣰䣭䣰䣱䣹䣰 12 12䢰䢺䢶䢷 䢶䢹䢲䢹122 2䢲2䢸䢵䢵 䢺2䢰䢵䢵䢶 䢺䢻䢰䢹䢲䢸 䣐䢱䣃 䢹䢷䢻䢹 1䢷䢰11䢻 1䢰2䢲2

2 䣗䣰䣭䣰䣱䣹䣰 12 2䢷䢰䢻䢺䢹 1䢲䢲䢻䢻䢻䢸 2䢵2䢷䢵 1䢹䢰䢸䢸䢸 1䢲䢰2䢻䢶 䣐䢱䣃 䢺11䢻 䣐䢱䣃 1䢰1䢶䢶
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4c                                                                                         

 

 

 

 

 

 

 

1䢢䢱䢢1

儓兑兂儬儔免兄

儓兑兂儬儔免兄᝟ሗ
兊兠儚兠ྡ 䢵䢵䢺䢷
᭦᪂᪥᫬ 2䢲21䢱䢲1䢱䢲䢹䢢21䢼䢶䢵䢼2䢲
儗充兗儬 䣋䣃䢯䢵䢮䢢䢲䢰䢸䢢䣯䣮䢱䣯䣫䣰䢮䢢䣪䣧䣺䢼䣇䣶䣑䣊䢿9䢺䢼2
䣊䣒䣎䣅䢢儛儝優兄ྡ 䣕䣛䣕䣖䣇䣏䢯䢶
 ᐃ᪥ 2䢲21䢱䢲1䢱䢲䢹䢢19䢼䢵9䢼䢵9
ὀධ㔞 1䢰䢲䢢䣝䤖䣎䣟
儙兗儻兏# 1
儻兑儜儋儓儬ྡ 2䢲19䣵䣻䣵䣶䣧䣯䢶
ྲྀ㎸᫬㛫 99䢺䢰䢲䢢䣝䣯䣫䣰䣟
 ᐃ儛兠儕兗儝 䢶䣡䢲䢲䢶䢵䢺䢢䣭䣣䣵䣷䣻䣣
儗兗儬兑兠兏充儡儧儭 2䢲19䣵䣻䣵䣶䣧䣯䢶
儸兠儓䣋䣆優兠儺兏
᳨㔞⥺優兠儺兏
㏣ຍ᝟ሗ

儥兇兗儱兏᝟ሗ凝儸兠儓᝟ሗ
儓兑兂儬儔免兄ྡ 䣧䣺䣲1䢺䢹免償元䣡1䢲䢯䣅䣊9
儙兗儻兏ྡ
儥兇兗儱兏ྡ 䢵1䢹䢰9䣰䣯
儙兗儻兎兗儔㛫㝸 1䢲䢲䢢䣝䣯䣵䣧䣥䣟
Ἴᙧฎ⌮充儡儧儭 䢢䢪兂儯光儆兏䢫

# 儸兠儓ྡ 䣅䣊 䣶䣔䢢䣝䣯䣫䣰䣟 㠃✚䢢䣝䤖䣘䤘䣵䣧䣥䣟 㧗傻䢢䣝䤖䣘䣟 㠃✚䢧 㧗傻䢧 ᐃ㔞್ 䣐䣖䣒 ศ㞳ᗘ 儛兗充儬兎兠ಀᩘ ㆙࿌
1 䣗䣰䣭䣰䣱䣹䣰 9 21䢰21䢲 2䢹䢲䢸䢵䢹䢺 1䢲9䢹1䢷 䢷䢲䢰1䢶䢺 䢷2䢰19䢵 䣐䢱䣃 1䢹䢶䢸䢲 1䢰92䢵 1䢰2䢸䢷

2 䣗䣰䣭䣰䣱䣹䣰 9 22䢰䢶䢺䢺 2䢸9䢲䢶2䢺 1䢲䢲䢶9䢶 䢶9䢰䢺䢷2 䢶䢹䢰䢺䢲䢹 䣐䢱䣃 1䢸9䢶䢸 䣐䢱䣃 1䢰䢵䢵䢲

1䢢䢱䢢1

儓兑兂儬儔免兄

儓兑兂儬儔免兄᝟ሗ
兊兠儚兠ྡ 䢵䢵䢺䢷
᭦᪂᪥᫬ 2䢲21䢱䢲1䢱䢲䢹䢢21䢼䢶䢵䢼2䢲
儗充兗儬 䣋䣃䢯䢵䢮䢢䢲䢰䢸䢢䣯䣮䢱䣯䣫䣰䢮䢢䣪䣧䣺䢼䣇䣶䣑䣊䢿9䢺䢼2
䣊䣒䣎䣅䢢儛儝優兄ྡ 䣕䣛䣕䣖䣇䣏䢯䢶
 ᐃ᪥ 2䢲21䢱䢲1䢱䢲䢹䢢19䢼䢵9䢼䢵9
ὀධ㔞 1䢰䢲䢢䣝䤖䣎䣟
儙兗儻兏# 1
儻兑儜儋儓儬ྡ 2䢲19䣵䣻䣵䣶䣧䣯䢶
ྲྀ㎸᫬㛫 99䢺䢰䢲䢢䣝䣯䣫䣰䣟
 ᐃ儛兠儕兗儝 䢶䣡䢲䢲䢶䢵䢺䢢䣭䣣䣵䣷䣻䣣
儗兗儬兑兠兏充儡儧儭 2䢲19䣵䣻䣵䣶䣧䣯䢶
儸兠儓䣋䣆優兠儺兏
᳨㔞⥺優兠儺兏
㏣ຍ᝟ሗ

儥兇兗儱兏᝟ሗ凝儸兠儓᝟ሗ
儓兑兂儬儔免兄ྡ 䣧䣺䣲1䢺䢹免償元䣡1䢲䢯䣅䣊9
儙兗儻兏ྡ
儥兇兗儱兏ྡ 䢵1䢹䢰9䣰䣯
儙兗儻兎兗儔㛫㝸 1䢲䢲䢢䣝䣯䣵䣧䣥䣟
Ἴᙧฎ⌮充儡儧儭 䢢䢪兂儯光儆兏䢫

# 儸兠儓ྡ 䣅䣊 䣶䣔䢢䣝䣯䣫䣰䣟 㠃✚䢢䣝䤖䣘䤘䣵䣧䣥䣟 㧗傻䢢䣝䤖䣘䣟 㠃✚䢧 㧗傻䢧 ᐃ㔞್ 䣐䣖䣒 ศ㞳ᗘ 儛兗充儬兎兠ಀᩘ ㆙࿌
1 䣗䣰䣭䣰䣱䣹䣰 9 21䢰21䢲 2䢹䢲䢸䢵䢹䢺 1䢲9䢹1䢷 䢷䢲䢰1䢶䢺 䢷2䢰19䢵 䣐䢱䣃 1䢹䢶䢸䢲 1䢰92䢵 1䢰2䢸䢷

2 䣗䣰䣭䣰䣱䣹䣰 9 22䢰䢶䢺䢺 2䢸9䢲䢶2䢺 1䢲䢲䢶9䢶 䢶9䢰䢺䢷2 䢶䢹䢰䢺䢲䢹 䣐䢱䣃 1䢸9䢶䢸 䣐䢱䣃 1䢰䢵䢵䢲

1䢢䢱䢢1

儓兑兂儬儔免兄

儓兑兂儬儔免兄᝟ሗ
兊兠儚兠ྡ 䢵䢵䢺䢷
᭦᪂᪥᫬ 2䢲21䢱䢲1䢱1䢲䢢1䢸䢼䢷䢸䢼1䢵
儗充兗儬 䣋䣃䢯䢵䢮䢢䢲䢰䢸䢢䣯䣮䢱䣯䣫䣰䢮䢢䣪䣧䣺䢼䣇䣶䣑䣊䢿9䢺䢼2
䣊䣒䣎䣅䢢儛儝優兄ྡ 䣕䣛䣕䣖䣇䣏䢯䢶
 ᐃ᪥ 2䢲21䢱䢲1䢱䢲䢹䢢2䢲䢼䢶䢸䢼1䢺
ὀධ㔞 1䢰䢲䢢䣝䤖䣎䣟
儙兗儻兏# 1
儻兑儜儋儓儬ྡ 2䢲19䣵䣻䣵䣶䣧䣯䢶
ྲྀ㎸᫬㛫 99䢺䢰䢲䢢䣝䣯䣫䣰䣟
 ᐃ儛兠儕兗儝 䢶䣡䢲䢲䢶䢵9䢢䣭䣣䣵䣷䣻䣣
儗兗儬兑兠兏充儡儧儭 2䢲19䣵䣻䣵䣶䣧䣯䢶
儸兠儓䣋䣆優兠儺兏
᳨㔞⥺優兠儺兏
㏣ຍ᝟ሗ

儥兇兗儱兏᝟ሗ凝儸兠儓᝟ሗ
儓兑兂儬儔免兄ྡ 䣧䣺䣲1䢺䢹䢯䣅䣊9
儙兗儻兏ྡ
儥兇兗儱兏ྡ 2䢶䢶䢰1䣰䣯
儙兗儻兎兗儔㛫㝸 1䢲䢲䢢䣝䣯䣵䣧䣥䣟
Ἴᙧฎ⌮充儡儧儭 䢢䢪兂儯光儆兏䢫

# 儸兠儓ྡ 䣅䣊 䣶䣔䢢䣝䣯䣫䣰䣟 㠃✚䢢䣝䤖䣘䤘䣵䣧䣥䣟 㧗傻䢢䣝䤖䣘䣟 㠃✚䢧 㧗傻䢧 ᐃ㔞್ 䣐䣖䣒 ศ㞳ᗘ 儛兗充儬兎兠ಀᩘ ㆙࿌
1 䣗䣰䣭䣰䣱䣹䣰 9 21䢰䢵䢺䢵 12䢶䢶䢹䢲䢷 䢷1䢺䢵䢸 1䢲䢰䢸21 12䢰2䢹9 䣐䢱䣃 1䢺䢲䢹䢲 1䢰䢺1䢸 1䢰111

2 䣗䣰䣭䣰䣱䣹䣰 9 22䢰䢸䢲䢷 1䢲䢶䢹䢶䢲9䢸 䢵䢹䢲䢵䢲䢸 䢺9䢰䢵䢹9 䢺䢹䢰䢹21 䣐䢱䣃 1䢸䢲9䢲 䣐䢱䣃 1䢰䢶21

1䢢䢱䢢1

儓兑兂儬儔免兄

儓兑兂儬儔免兄᝟ሗ
兊兠儚兠ྡ 䢵䢵䢺䢷
᭦᪂᪥᫬ 2䢲21䢱䢲1䢱1䢲䢢1䢸䢼䢷䢸䢼1䢵
儗充兗儬 䣋䣃䢯䢵䢮䢢䢲䢰䢸䢢䣯䣮䢱䣯䣫䣰䢮䢢䣪䣧䣺䢼䣇䣶䣑䣊䢿9䢺䢼2
䣊䣒䣎䣅䢢儛儝優兄ྡ 䣕䣛䣕䣖䣇䣏䢯䢶
 ᐃ᪥ 2䢲21䢱䢲1䢱䢲䢹䢢2䢲䢼䢶䢸䢼1䢺
ὀධ㔞 1䢰䢲䢢䣝䤖䣎䣟
儙兗儻兏# 1
儻兑儜儋儓儬ྡ 2䢲19䣵䣻䣵䣶䣧䣯䢶
ྲྀ㎸᫬㛫 99䢺䢰䢲䢢䣝䣯䣫䣰䣟
 ᐃ儛兠儕兗儝 䢶䣡䢲䢲䢶䢵9䢢䣭䣣䣵䣷䣻䣣
儗兗儬兑兠兏充儡儧儭 2䢲19䣵䣻䣵䣶䣧䣯䢶
儸兠儓䣋䣆優兠儺兏
᳨㔞⥺優兠儺兏
㏣ຍ᝟ሗ

儥兇兗儱兏᝟ሗ凝儸兠儓᝟ሗ
儓兑兂儬儔免兄ྡ 䣧䣺䣲1䢺䢹䢯䣅䣊9
儙兗儻兏ྡ
儥兇兗儱兏ྡ 2䢶䢶䢰1䣰䣯
儙兗儻兎兗儔㛫㝸 1䢲䢲䢢䣝䣯䣵䣧䣥䣟
Ἴᙧฎ⌮充儡儧儭 䢢䢪兂儯光儆兏䢫

# 儸兠儓ྡ 䣅䣊 䣶䣔䢢䣝䣯䣫䣰䣟 㠃✚䢢䣝䤖䣘䤘䣵䣧䣥䣟 㧗傻䢢䣝䤖䣘䣟 㠃✚䢧 㧗傻䢧 ᐃ㔞್ 䣐䣖䣒 ศ㞳ᗘ 儛兗充儬兎兠ಀᩘ ㆙࿌
1 䣗䣰䣭䣰䣱䣹䣰 9 21䢰䢵䢺䢵 12䢶䢶䢹䢲䢷 䢷1䢺䢵䢸 1䢲䢰䢸21 12䢰2䢹9 䣐䢱䣃 1䢺䢲䢹䢲 1䢰䢺1䢸 1䢰111

2 䣗䣰䣭䣰䣱䣹䣰 9 22䢰䢸䢲䢷 1䢲䢶䢹䢶䢲9䢸 䢵䢹䢲䢵䢲䢸 䢺9䢰䢵䢹9 䢺䢹䢰䢹21 䣐䢱䣃 1䢸䢲9䢲 䣐䢱䣃 1䢰䢶21
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1䢢䢱䢢1

儓兑兂儬儔免兄

儓兑兂儬儔免兄᝟ሗ
兊兠儚兠ྡ 䢵䢵䢺䢷
᭦᪂᪥᫬ 2䢲21䢱䢲1䢱䢲䢺䢢1䢺䢼䢲䢵䢼2䢵
儗充兗儬 䣋䣃䢯䢵䢮䢢䢲䢰䢸䢢䣯䣮䢱䣯䣫䣰䢮䢢䣪䣧䣺䢼䣇䣶䣑䣊䢿䢻䢺䢼2
䣊䣒䣎䣅䢢儛儝優兄ྡ 䣕䣛䣕䣖䣇䣏䢯䢶
 ᐃ᪥ 2䢲21䢱䢲1䢱䢲䢺䢢11䢼䢶1䢼22
ὀධ㔞 1䢰䢲䢢䣝䤖䣎䣟
儙兗儻兏# 1
儻兑儜儋儓儬ྡ 2䢲1䢻䣵䣻䣵䣶䣧䣯䢶
ྲྀ㎸᫬㛫 䢻䢻䢺䢰䢲䢢䣝䣯䣫䣰䣟
 ᐃ儛兠儕兗儝 䢶䣡䢲䢲䢶䢶1䢢䣭䣣䣵䣷䣻䣣
儗兗儬兑兠兏充儡儧儭 2䢲1䢻䣵䣻䣵䣶䣧䣯䢶
儸兠儓䣋䣆優兠儺兏
᳨㔞⥺優兠儺兏
㏣ຍ᝟ሗ

儥兇兗儱兏᝟ሗ凝儸兠儓᝟ሗ
儓兑兂儬儔免兄ྡ 䣧䣺䣲1䢺䢺免償元䣡2䢯䣅䣊11
儙兗儻兏ྡ
儥兇兗儱兏ྡ 䢵12䢰䢹䣰䣯
儙兗儻兎兗儔㛫㝸 1䢲䢲䢢䣝䣯䣵䣧䣥䣟
Ἴᙧฎ⌮充儡儧儭 䢢䢪兂儯光儆兏䢫

# 儸兠儓ྡ 䣅䣊 䣶䣔䢢䣝䣯䣫䣰䣟 㠃✚䢢䣝䤖䣘䤘䣵䣧䣥䣟 㧗傻䢢䣝䤖䣘䣟 㠃✚䢧 㧗傻䢧 ᐃ㔞್ 䣐䣖䣒 ศ㞳ᗘ 儛兗充儬兎兠ಀᩘ ㆙࿌
1 䣗䣰䣭䣰䣱䣹䣰 11 22䢰䢻䢸䢲 1䢷䢵䢲2䢸䢶 䢶䢺2䢸1 䢷䢲䢰䢵䢺䢺 䢷䢷䢰䢸䢶䢻 䣐䢱䣃 12䢻䢺2 䢷䢰䢻1䢺 1䢰2䢷1

2 䣗䣰䣭䣰䣱䣹䣰 11 2䢺䢰2䢹䢹 1䢷䢲䢸䢸䢺䢲 䢵䢺䢶䢸2 䢶䢻䢰䢸12 䢶䢶䢰䢵䢷1 䣐䢱䣃 12䢻12 䣐䢱䣃 1䢰䢵䢷䢲

1䢢䢱䢢1

儓兑兂儬儔免兄

儓兑兂儬儔免兄᝟ሗ
兊兠儚兠ྡ 䢵䢵䢺䢷
᭦᪂᪥᫬ 2䢲21䢱䢲1䢱䢲䢺䢢1䢺䢼䢲䢵䢼2䢵
儗充兗儬 䣋䣃䢯䢵䢮䢢䢲䢰䢸䢢䣯䣮䢱䣯䣫䣰䢮䢢䣪䣧䣺䢼䣇䣶䣑䣊䢿䢻䢺䢼2
䣊䣒䣎䣅䢢儛儝優兄ྡ 䣕䣛䣕䣖䣇䣏䢯䢶
 ᐃ᪥ 2䢲21䢱䢲1䢱䢲䢺䢢11䢼䢶1䢼22
ὀධ㔞 1䢰䢲䢢䣝䤖䣎䣟
儙兗儻兏# 1
儻兑儜儋儓儬ྡ 2䢲1䢻䣵䣻䣵䣶䣧䣯䢶
ྲྀ㎸᫬㛫 䢻䢻䢺䢰䢲䢢䣝䣯䣫䣰䣟
 ᐃ儛兠儕兗儝 䢶䣡䢲䢲䢶䢶1䢢䣭䣣䣵䣷䣻䣣
儗兗儬兑兠兏充儡儧儭 2䢲1䢻䣵䣻䣵䣶䣧䣯䢶
儸兠儓䣋䣆優兠儺兏
᳨㔞⥺優兠儺兏
㏣ຍ᝟ሗ

儥兇兗儱兏᝟ሗ凝儸兠儓᝟ሗ
儓兑兂儬儔免兄ྡ 䣧䣺䣲1䢺䢺免償元䣡2䢯䣅䣊11
儙兗儻兏ྡ
儥兇兗儱兏ྡ 䢵12䢰䢹䣰䣯
儙兗儻兎兗儔㛫㝸 1䢲䢲䢢䣝䣯䣵䣧䣥䣟
Ἴᙧฎ⌮充儡儧儭 䢢䢪兂儯光儆兏䢫

# 儸兠儓ྡ 䣅䣊 䣶䣔䢢䣝䣯䣫䣰䣟 㠃✚䢢䣝䤖䣘䤘䣵䣧䣥䣟 㧗傻䢢䣝䤖䣘䣟 㠃✚䢧 㧗傻䢧 ᐃ㔞್ 䣐䣖䣒 ศ㞳ᗘ 儛兗充儬兎兠ಀᩘ ㆙࿌
1 䣗䣰䣭䣰䣱䣹䣰 11 22䢰䢻䢸䢲 1䢷䢵䢲2䢸䢶 䢶䢺2䢸1 䢷䢲䢰䢵䢺䢺 䢷䢷䢰䢸䢶䢻 䣐䢱䣃 12䢻䢺2 䢷䢰䢻1䢺 1䢰2䢷1

2 䣗䣰䣭䣰䣱䣹䣰 11 2䢺䢰2䢹䢹 1䢷䢲䢸䢸䢺䢲 䢵䢺䢶䢸2 䢶䢻䢰䢸12 䢶䢶䢰䢵䢷1 䣐䢱䣃 12䢻12 䣐䢱䣃 1䢰䢵䢷䢲

1䢢䢱䢢1

儓兑兂儬儔免兄

儓兑兂儬儔免兄᝟ሗ
兊兠儚兠ྡ 䢵䢵䢺䢷
᭦᪂᪥᫬ 2䢲21䢱䢲1䢱䢲䢺䢢1䢺䢼䢲䢵䢼2䢵
儗充兗儬 䣋䣃䢯䢵䢮䢢䢲䢰䢸䢢䣯䣮䢱䣯䣫䣰䢮䢢䣪䣧䣺䢼䣇䣶䣑䣊䢿9䢺䢼2
䣊䣒䣎䣅䢢儛儝優兄ྡ 䣕䣛䣕䣖䣇䣏䢯䢶
 ᐃ᪥ 2䢲21䢱䢲1䢱䢲䢺䢢1䢵䢼䢷2䢼䢲䢶
ὀධ㔞 1䢰䢲䢢䣝䤖䣎䣟
儙兗儻兏# 1
儻兑儜儋儓儬ྡ 2䢲19䣵䣻䣵䣶䣧䣯䢶
ྲྀ㎸᫬㛫 99䢺䢰䢲䢢䣝䣯䣫䣰䣟
 ᐃ儛兠儕兗儝 䢶䣡䢲䢲䢶䢶2䢢䣭䣣䣵䣷䣻䣣
儗兗儬兑兠兏充儡儧儭 2䢲19䣵䣻䣵䣶䣧䣯䢶
儸兠儓䣋䣆優兠儺兏
᳨㔞⥺優兠儺兏
㏣ຍ᝟ሗ

儥兇兗儱兏᝟ሗ凝儸兠儓᝟ሗ
儓兑兂儬儔免兄ྡ 䣧䣺䣲1䢺䢺䢯䣅䣊9
儙兗儻兏ྡ
儥兇兗儱兏ྡ 䢵2䢲䢰䢷䣰䣯
儙兗儻兎兗儔㛫㝸 1䢲䢲䢢䣝䣯䣵䣧䣥䣟
Ἴᙧฎ⌮充儡儧儭 䢢䢪兂儯光儆兏䢫

# 儸兠儓ྡ 䣅䣊 䣶䣔䢢䣝䣯䣫䣰䣟 㠃✚䢢䣝䤖䣘䤘䣵䣧䣥䣟 㧗傻䢢䣝䤖䣘䣟 㠃✚䢧 㧗傻䢧 ᐃ㔞್ 䣐䣖䣒 ศ㞳ᗘ 儛兗充儬兎兠ಀᩘ ㆙࿌
1 䣗䣰䣭䣰䣱䣹䣰 9 22䢰䢶1䢵 䢵䢸1䢹䢶2䢺 12䢶229 2䢸䢰122 䢵2䢰䢹䢶䢲 䣐䢱䣃 1䢶䢸19 䢷䢰䢶䢵䢶 1䢰䢶䢵1

2 䣗䣰䣭䣰䣱䣹䣰 9 2䢹䢰1䢺䢲 1䢲2䢵䢲䢸2䢷 2䢷䢷211 䢹䢵䢰䢺䢹䢺 䢸䢹䢰2䢸䢲 䣐䢱䣃 11䢶1䢷 䣐䢱䣃 1䢰9䢲䢸

1䢢䢱䢢1

儓兑兂儬儔免兄

儓兑兂儬儔免兄᝟ሗ
兊兠儚兠ྡ 䢵䢵䢺䢷
᭦᪂᪥᫬ 2䢲21䢱䢲1䢱䢲䢺䢢1䢺䢼䢲䢵䢼2䢵
儗充兗儬 䣋䣃䢯䢵䢮䢢䢲䢰䢸䢢䣯䣮䢱䣯䣫䣰䢮䢢䣪䣧䣺䢼䣇䣶䣑䣊䢿9䢺䢼2
䣊䣒䣎䣅䢢儛儝優兄ྡ 䣕䣛䣕䣖䣇䣏䢯䢶
 ᐃ᪥ 2䢲21䢱䢲1䢱䢲䢺䢢1䢵䢼䢷2䢼䢲䢶
ὀධ㔞 1䢰䢲䢢䣝䤖䣎䣟
儙兗儻兏# 1
儻兑儜儋儓儬ྡ 2䢲19䣵䣻䣵䣶䣧䣯䢶
ྲྀ㎸᫬㛫 99䢺䢰䢲䢢䣝䣯䣫䣰䣟
 ᐃ儛兠儕兗儝 䢶䣡䢲䢲䢶䢶2䢢䣭䣣䣵䣷䣻䣣
儗兗儬兑兠兏充儡儧儭 2䢲19䣵䣻䣵䣶䣧䣯䢶
儸兠儓䣋䣆優兠儺兏
᳨㔞⥺優兠儺兏
㏣ຍ᝟ሗ

儥兇兗儱兏᝟ሗ凝儸兠儓᝟ሗ
儓兑兂儬儔免兄ྡ 䣧䣺䣲1䢺䢺䢯䣅䣊9
儙兗儻兏ྡ
儥兇兗儱兏ྡ 䢵2䢲䢰䢷䣰䣯
儙兗儻兎兗儔㛫㝸 1䢲䢲䢢䣝䣯䣵䣧䣥䣟
Ἴᙧฎ⌮充儡儧儭 䢢䢪兂儯光儆兏䢫

# 儸兠儓ྡ 䣅䣊 䣶䣔䢢䣝䣯䣫䣰䣟 㠃✚䢢䣝䤖䣘䤘䣵䣧䣥䣟 㧗傻䢢䣝䤖䣘䣟 㠃✚䢧 㧗傻䢧 ᐃ㔞್ 䣐䣖䣒 ศ㞳ᗘ 儛兗充儬兎兠ಀᩘ ㆙࿌
1 䣗䣰䣭䣰䣱䣹䣰 9 22䢰䢶1䢵 䢵䢸1䢹䢶2䢺 12䢶229 2䢸䢰122 䢵2䢰䢹䢶䢲 䣐䢱䣃 1䢶䢸19 䢷䢰䢶䢵䢶 1䢰䢶䢵1

2 䣗䣰䣭䣰䣱䣹䣰 9 2䢹䢰1䢺䢲 1䢲2䢵䢲䢸2䢷 2䢷䢷211 䢹䢵䢰䢺䢹䢺 䢸䢹䢰2䢸䢲 䣐䢱䣃 11䢶1䢷 䣐䢱䣃 1䢰9䢲䢸
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1䢢䢱䢢1

儓兑兂儬儔免兄

儓兑兂儬儔免兄᝟ሗ
兊兠儚兠ྡ 䢵䢵䢺䢷
᭦᪂᪥᫬ 2䢲21䢱䢲1䢱12䢢22䢼䢵䢵䢼29
儗充兗儬 䣋䣃䢮䢢䢲䢰䢹䢢䣯䣮䢱䣯䣫䣰䢮䢢䣪䣧䣺䢼2䣇䣶䣑䣊䢿9䢺䢼2
䣊䣒䣎䣅䢢儛儝優兄ྡ 䣕䣛䣕䣖䣇䣏䢯䢶
 ᐃ᪥ 2䢲21䢱䢲1䢱12䢢1䢹䢼䢵䢸䢼䢲䢹
ὀධ㔞 1䢰䢲䢢䣝䤖䣎䣟
儙兗儻兏# 1
儻兑儜儋儓儬ྡ 2䢲19䣵䣻䣵䣶䣧䣯䢶
ྲྀ㎸᫬㛫 99䢺䢰䢲䢢䣝䣯䣫䣰䣟
 ᐃ儛兠儕兗儝 䢶䣡䢲䢲䢶䢶9䢢䣭䣣䣵䣷䣻䣣
儗兗儬兑兠兏充儡儧儭 2䢲19䣵䣻䣵䣶䣧䣯䢶
儸兠儓䣋䣆優兠儺兏
᳨㔞⥺優兠儺兏
㏣ຍ᝟ሗ

儥兇兗儱兏᝟ሗ凝儸兠儓᝟ሗ
儓兑兂儬儔免兄ྡ 䣧䣺䣲192免償元䣡䢵䢯䣅䣊9
儙兗儻兏ྡ
儥兇兗儱兏ྡ 2䢺䢸䢰䢷䣰䣯
儙兗儻兎兗儔㛫㝸 1䢲䢲䢢䣝䣯䣵䣧䣥䣟
Ἴᙧฎ⌮充儡儧儭 䢢䢪兂儯光儆兏䢫

# 儸兠儓ྡ 䣅䣊 䣶䣔䢢䣝䣯䣫䣰䣟 㠃✚䢢䣝䤖䣘䤘䣵䣧䣥䣟 㧗傻䢢䣝䤖䣘䣟 㠃✚䢧 㧗傻䢧 ᐃ㔞್ 䣐䣖䣒 ศ㞳ᗘ 儛兗充儬兎兠ಀᩘ ㆙࿌
1 䣗䣰䣭䣰䣱䣹䣰 9 2䢸䢰2䢵䢺 䢵䢹䢲92䢶䢶 䢺1䢺22 䢷䢲䢰129 䢷2䢰2䢲1 䣐䢱䣃 䢹䢺䢲䢶 2䢰2䢶䢹 1䢰2䢲䢺

2 䣗䣰䣭䣰䣱䣹䣰 9 29䢰䢲䢲䢹 䢵䢸9䢲1䢺䢷 䢹䢶92䢲 䢶9䢰䢺䢹1 䢶䢹䢰䢹99 䣐䢱䣃 䢺1䢺2 䣐䢱䣃 1䢰21䢶

1䢢䢱䢢1

儓兑兂儬儔免兄

儓兑兂儬儔免兄᝟ሗ
兊兠儚兠ྡ 䢵䢵䢺䢷
᭦᪂᪥᫬ 2䢲21䢱䢲1䢱12䢢22䢼䢵䢵䢼29
儗充兗儬 䣋䣃䢮䢢䢲䢰䢹䢢䣯䣮䢱䣯䣫䣰䢮䢢䣪䣧䣺䢼2䣇䣶䣑䣊䢿9䢺䢼2
䣊䣒䣎䣅䢢儛儝優兄ྡ 䣕䣛䣕䣖䣇䣏䢯䢶
 ᐃ᪥ 2䢲21䢱䢲1䢱12䢢1䢹䢼䢵䢸䢼䢲䢹
ὀධ㔞 1䢰䢲䢢䣝䤖䣎䣟
儙兗儻兏# 1
儻兑儜儋儓儬ྡ 2䢲19䣵䣻䣵䣶䣧䣯䢶
ྲྀ㎸᫬㛫 99䢺䢰䢲䢢䣝䣯䣫䣰䣟
 ᐃ儛兠儕兗儝 䢶䣡䢲䢲䢶䢶9䢢䣭䣣䣵䣷䣻䣣
儗兗儬兑兠兏充儡儧儭 2䢲19䣵䣻䣵䣶䣧䣯䢶
儸兠儓䣋䣆優兠儺兏
᳨㔞⥺優兠儺兏
㏣ຍ᝟ሗ

儥兇兗儱兏᝟ሗ凝儸兠儓᝟ሗ
儓兑兂儬儔免兄ྡ 䣧䣺䣲192免償元䣡䢵䢯䣅䣊9
儙兗儻兏ྡ
儥兇兗儱兏ྡ 2䢺䢸䢰䢷䣰䣯
儙兗儻兎兗儔㛫㝸 1䢲䢲䢢䣝䣯䣵䣧䣥䣟
Ἴᙧฎ⌮充儡儧儭 䢢䢪兂儯光儆兏䢫

# 儸兠儓ྡ 䣅䣊 䣶䣔䢢䣝䣯䣫䣰䣟 㠃✚䢢䣝䤖䣘䤘䣵䣧䣥䣟 㧗傻䢢䣝䤖䣘䣟 㠃✚䢧 㧗傻䢧 ᐃ㔞್ 䣐䣖䣒 ศ㞳ᗘ 儛兗充儬兎兠ಀᩘ ㆙࿌
1 䣗䣰䣭䣰䣱䣹䣰 9 2䢸䢰2䢵䢺 䢵䢹䢲92䢶䢶 䢺1䢺22 䢷䢲䢰129 䢷2䢰2䢲1 䣐䢱䣃 䢹䢺䢲䢶 2䢰2䢶䢹 1䢰2䢲䢺

2 䣗䣰䣭䣰䣱䣹䣰 9 29䢰䢲䢲䢹 䢵䢸9䢲1䢺䢷 䢹䢶92䢲 䢶9䢰䢺䢹1 䢶䢹䢰䢹99 䣐䢱䣃 䢺1䢺2 䣐䢱䣃 1䢰21䢶

1䢢䢱䢢1

儓兑兂儬儔免兄

儓兑兂儬儔免兄᝟ሗ
兊兠儚兠ྡ 䢵䢵䢺䢷
᭦᪂᪥᫬ 2䢲21䢱䢲1䢱1䢷䢢1䢶䢼䢶䢶䢼1䢹
儗充兗儬 䣋䣃䢮䢢䢲䢰䢹䢢䣯䣮䢱䣯䣫䣰䢮䢢䣪䣧䣺䢼2䣇䣶䣑䣊䢿䢻䢺䢼2
䣊䣒䣎䣅䢢儛儝優兄ྡ 䣕䣛䣕䣖䣇䣏䢯䢶
 ᐃ᪥ 2䢲21䢱䢲1䢱12䢢1䢻䢼䢶䢷䢼䢵䢵
ὀධ㔞 1䢰䢲䢢䣝䤖䣎䣟
儙兗儻兏# 1
儻兑儜儋儓儬ྡ 2䢲1䢻䣵䣻䣵䣶䣧䣯䢶
ྲྀ㎸᫬㛫 䢻䢻䢺䢰䢲䢢䣝䣯䣫䣰䣟
 ᐃ儛兠儕兗儝 䢶䣡䢲䢲䢶䢷1䢢䣭䣣䣵䣷䣻䣣
儗兗儬兑兠兏充儡儧儭 2䢲1䢻䣵䣻䣵䣶䣧䣯䢶
儸兠儓䣋䣆優兠儺兏
᳨㔞⥺優兠儺兏
㏣ຍ᝟ሗ

儥兇兗儱兏᝟ሗ凝儸兠儓᝟ሗ
儓兑兂儬儔免兄ྡ 䣧䣺䣲1䢻2䣡2䢯䣅䣊1䢲
儙兗儻兏ྡ
儥兇兗儱兏ྡ 2䢺䢸䢰䢷䣰䣯
儙兗儻兎兗儔㛫㝸 1䢲䢲䢢䣝䣯䣵䣧䣥䣟
Ἴᙧฎ⌮充儡儧儭 䢢䢪兂儯光儆兏䢫

# 儸兠儓ྡ 䣅䣊 䣶䣔䢢䣝䣯䣫䣰䣟 㠃✚䢢䣝䤖䣘䤘䣵䣧䣥䣟 㧗傻䢢䣝䤖䣘䣟 㠃✚䢧 㧗傻䢧 ᐃ㔞್ 䣐䣖䣒 ศ㞳ᗘ 儛兗充儬兎兠ಀᩘ ㆙࿌
1 䣗䣰䣭䣰䣱䣹䣰 1䢲 2䢺䢰䢸䢹䢷 䢵22䢹2䢻䢲 䢹䢸䢲䢶䢲 1䢹䢰䢶䢻䢹 1䢻䢰1䢹䢺 䣐䢱䣃 11䢵䢵䢲 2䢰䢶䢸䢵 1䢰䢶䢷䢵

2 䣗䣰䣭䣰䣱䣹䣰 1䢲 䢵1䢰䢶䢹䢹 1䢷21䢹䢺䢻䢻 䢵2䢲䢶䢷䢵 䢺2䢰䢷䢲䢵 䢺䢲䢰䢺22 䣐䢱䣃 1䢲䢻䢵䢻 䣐䢱䣃 1䢰䢷䢹䢻

1䢢䢱䢢1

儓兑兂儬儔免兄

儓兑兂儬儔免兄᝟ሗ
兊兠儚兠ྡ 䢵䢵䢺䢷
᭦᪂᪥᫬ 2䢲21䢱䢲1䢱1䢷䢢1䢶䢼䢶䢶䢼1䢹
儗充兗儬 䣋䣃䢮䢢䢲䢰䢹䢢䣯䣮䢱䣯䣫䣰䢮䢢䣪䣧䣺䢼2䣇䣶䣑䣊䢿䢻䢺䢼2
䣊䣒䣎䣅䢢儛儝優兄ྡ 䣕䣛䣕䣖䣇䣏䢯䢶
 ᐃ᪥ 2䢲21䢱䢲1䢱12䢢1䢻䢼䢶䢷䢼䢵䢵
ὀධ㔞 1䢰䢲䢢䣝䤖䣎䣟
儙兗儻兏# 1
儻兑儜儋儓儬ྡ 2䢲1䢻䣵䣻䣵䣶䣧䣯䢶
ྲྀ㎸᫬㛫 䢻䢻䢺䢰䢲䢢䣝䣯䣫䣰䣟
 ᐃ儛兠儕兗儝 䢶䣡䢲䢲䢶䢷1䢢䣭䣣䣵䣷䣻䣣
儗兗儬兑兠兏充儡儧儭 2䢲1䢻䣵䣻䣵䣶䣧䣯䢶
儸兠儓䣋䣆優兠儺兏
᳨㔞⥺優兠儺兏
㏣ຍ᝟ሗ

儥兇兗儱兏᝟ሗ凝儸兠儓᝟ሗ
儓兑兂儬儔免兄ྡ 䣧䣺䣲1䢻2䣡2䢯䣅䣊1䢲
儙兗儻兏ྡ
儥兇兗儱兏ྡ 2䢺䢸䢰䢷䣰䣯
儙兗儻兎兗儔㛫㝸 1䢲䢲䢢䣝䣯䣵䣧䣥䣟
Ἴᙧฎ⌮充儡儧儭 䢢䢪兂儯光儆兏䢫

# 儸兠儓ྡ 䣅䣊 䣶䣔䢢䣝䣯䣫䣰䣟 㠃✚䢢䣝䤖䣘䤘䣵䣧䣥䣟 㧗傻䢢䣝䤖䣘䣟 㠃✚䢧 㧗傻䢧 ᐃ㔞್ 䣐䣖䣒 ศ㞳ᗘ 儛兗充儬兎兠ಀᩘ ㆙࿌
1 䣗䣰䣭䣰䣱䣹䣰 1䢲 2䢺䢰䢸䢹䢷 䢵22䢹2䢻䢲 䢹䢸䢲䢶䢲 1䢹䢰䢶䢻䢹 1䢻䢰1䢹䢺 䣐䢱䣃 11䢵䢵䢲 2䢰䢶䢸䢵 1䢰䢶䢷䢵

2 䣗䣰䣭䣰䣱䣹䣰 1䢲 䢵1䢰䢶䢹䢹 1䢷21䢹䢺䢻䢻 䢵2䢲䢶䢷䢵 䢺2䢰䢷䢲䢵 䢺䢲䢰䢺22 䣐䢱䣃 1䢲䢻䢵䢻 䣐䢱䣃 1䢰䢷䢹䢻
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