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General

All reactions were performed in oven-dried glassware under a positive pressure of nitrogen or
argon. All melting points were measured on a Yanagimoto MP-S3 micro-melting point
apparatus and are uncorrected. The NMR spectra were recorded on a JEOL ECA-500 (500
MHz for '"H NMR analysis and 125.8 MHz for C NMR analysis) instrument in CDCI, unless
otherwise stated and are reported in parts per million (8) downfield from TMS as an internal
standard. Mass spectral analyses were performed on a JEOL JMS-700/MStaion mass
spectrometer. The infrared spectra were measured with a JASCO FTIR-4100 Fourier
Transform Infrared Spectrophotometer and are reported in wave-numbers (cm™). Optical
rotations were measured on a JASCO DIP-370 digital polarimeter. HPLC analysis was carried
out using a Hitachi L-6200 HPLC system.

Thin-layer chromatography (TLC) was conducted using Merck Kieselgel 60F-254 plates
(0.25 mm). Kanto Chemicals silica gel 60N (spherical, neutral 63—210 mm) was used for
column chromatography.

All dried solvents were stored over molecular sieves 3A or 4A.

The chiral thiourea catalyst was prepared by the procedure as reported by Lattanzi.' The
starting 3-alkylidene oxindoles 2 were prepared from isatins 1 as precursors following the

literature procedure.> Compounds 2g’ and 2h* are known.

Ethyl (Z)-2-(4-Bromo-2-oxoindolin-3-ylidene)acetate (2a)

CO,Et
Br \
_0 2a
NH

Yellow powder, mp 187-189 °C (sublimed, recryst from hexane/Et,0); FTIR (KBr) v 3439,
1720, 1646, 1614, 1577 cm™'; '"H NMR (500 MHz, CDCl,) & 1.40 (3H, t,J = 7.5 Hz), 4.41
(2H,q,/=7.5Hz),6.82 (1H,d,J=8.0 Hz),7.12 (1H, t,J=8.0 Hz), 7.18 (1H, d, J = 8.0 Hz),
7.70 (1H, s), 8.86 (1H, br); "C NMR (125.8 MHz, CDCL,) & 13.99, 61.78, 109.31, 118.99,
119.66, 127.13, 12748, 131.29, 13149, 14333, 166.19, 166.40; Anal. Calcd for
C,H,;BrNO;: C,48.67%; H, 3.40%; N, 4.73%. Found: C, 48.89%; H, 3.38%; N, 4.68%.

(1) Lattanzi, A. Synlett 2007, 2106.

(2) (a) Brandman, H. A. J. Heterocycl. Chem. 1973, 10, 383. (b) Shimazawa, R.; Kuriyama,
M.; Shirai, R. Bioorg. Med. Chem. Lett. 2008, 18, 3350.

(3) Jiang, T.; Kuhen, K. L.; Wolff, K.; Yin, H.; Bieza, K.; Caldwell, J.; Bursulaya, B.; Wu, T.
Y.-H.; He, Y. Bioorg. Med. Chem. Lett. 2006, 16, 2105.

(4) Malhotra, S.; Balwani, S.; Dhawan, A.; Singh, B. K.; Kumar, S.; Thimmulappa, R .;
Biswal, S.; Olsen, C. E.; Van der Eycken, E.; Prasad, A. K.; Ghosh, B.; Parmar, V. S.
Med. Chem. Commun. 2011, 2, 743.



Ethyl (Z)-2-(4-Bromo-1-methyl-2-oxoindolin-3-ylidene)-acetate (2b)

CO,Et
Br ]
_0 2b
NMe

Yellow needles, mp 123—124 °C (recryst from hexane/Et,O); FTIR (KBr) v 1718, 1645, 1605,
1577 cm™'; '"H NMR (500 MHz, CDCl,) § 1.40 (3H,t,J=7.5Hz),3.21 3H, s),4.41 2H,q,J
= 7.5 Hz), 6.76 (1H, dd, J = 7.0, 2.0 Hz), 7.16-7.20 (2H, m), 7.70 (1H, s); >C NMR (125.8
MHz, CDCl,) 8§ 14.01, 26.06, 61.83, 107.30, 118.86, 119.03, 127.11, 127.17, 130.75, 131.31,
145.85, 164.63, 166.29; Anal. Calcd for C;H,,BrNO;: C, 50.34%; H, 3.90%; N, 4.52%.
Found: C, 50.20%; H, 3.69%; N. 4.44%.

tert-Butyl (Z)-2-(4-Bromo-2-oxoindolin-3-ylidene)acetate (2c)

CO,Bu!
Br |
0] 2c
NH

Yellow powder, mp 174—178 °C (sublimed, recryst from hexane/Et,O); FTIR (KBr) v 1720,
1647, 1611 cm™; '"H NMR (500 MHz, CDCL,) § 1.62 (9H, s), 6.78 (1H, d, J = 8.0 Hz), 7.10
(1H, t, J = 8.0 Hz), 7.18 (1H, d, J = 8.0 Hz), 7.67 (1H, s), 8.54 (1H, br); "C NMR (125.8
MHz, CDCl,) § 28.09 (x3), 83.23, 109.10, 118.85, 119.92, 127.02, 128.83, 130.00, 131.18,
143.28, 165.19, 166.69; Anal. Calcd for C,,H,,BrNO;: C, 51.87%; H, 4.35%; N, 4.32%.
Found: C, 52.10%; H, 4.25%; N, 4.22%.

Ethyl (Z)-2-(4-Chloro-2-oxoindolin-3-ylidene)acetate (2d)

CO,Et
Cl |
_0 2d
NH

Yellow needles, mp 182—185 °C (sublimed, recryst from hexane/Et,0); FTIR (KBr) v 3439,
1716, 1650, 1616, 1584 cm™'; 'H NMR (500 MHz, CDCL,) & 1.39 (3H, t, J = 7.5 Hz), 441
(2H,q,J=7.5Hz),6.78 (1H,d,J=8.0 Hz), 7.00 (1H, d, J = 8.0 Hz), 7.20 (1H, t,J = 8.0 Hz),
7.50 (1H, s), 8.89 (1H, br); "C NMR (125.8 MHz, CDCL,) § 14.00, 61.79, 108.78, 118.20,
123.89, 12790, 130.71, 130.82, 131.42, 143.02, 166.28, 166.36; Anal. Calcd for
C,,H,,CINO;: C,57.27%; H,4.01%; N, 5.57%. Found: C, 57.64%; H, 3.88%; N, 5.51%.

Ethyl (Z)-2-(4,7-Dichloro-2-oxoindolin-3-ylidene)acetate (2e)
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CO,Et

=10
NH

2e

Cl
Yellow powder, mp 195-198 °C (sublimed, recryst from hexane/Et,0); FTIR (KBr) v 3446,
1726, 1651, 1611 cm™; '"H NMR (500 MHz, CDCl,) 6 1.38 (3H,t,J =7.5 Hz),4.40 (2H, q, J
=7.5Hz),697 (1H,d,J = 8.5 Hz), 7.20 (1H, d, J = 8.5 Hz), 7.54 (1H, s), 8.35 (1H, br s); °C
NMR (125.8 MHz, CDCl,) 6 13.98, 61.99, 113.93, 119.21, 12445, 129.07, 129.37, 130.53,
130.85, 140.23, 164.90, 165.73; Anal. Calcd for C,,H,Cl,NO;: C, 50.38%; H, 3.17%; N,
4.90%. Found: C, 50.76%; H, 3.03%; N, 4.81%.

(Z)-2-(4-Bromo-2-oxoindolin-3-ylidene)acetonitrile (2f)

CN
Br |
_0 2f
NH

Yellow needles, mp 259-260 °C (recryst from CHCl,); FTIR (KBr) v 2214, 1727, 1608, 1575
cm'; '"H NMR (500 MHz, CD,0D) 8§ 6.87-6.89 (1H, m), 7.19-7.26 (2H, m), 7.21 (1H, s); °C
NMR (125.8 MHz, CD,OD) & 101.39, 110.92, 115.83, 120.28, 120.98, 128.15, 135.17,
144.76, 146.65, 166.00; HRMS for C,,H;BrN,O + H: 248.9664, found: 248.9668.

Ethyl (E)-2-(5-Bromo-2-oxoindolin-3-ylidene)acetate (2g)’
EtO,C

_0 29
NH

Orange needles, mp 175-178 °C (sublimed, recryst from hexane/Et,0); FTIR (KBr) v 1716,
1650, 1613, 1586 cm™; '"H NMR (500 MHz, CDCl,) 6 1.38 (3H,t,J =7.0 Hz),4.34 (2H, q, J
=70 Hz),6.86 (1H,d,J=8.0 Hz),6.88 (1H,s),7.05 (1H,t,J =8.0 Hz), 7.32 (1H, t,/ = 8.0
Hz), 8.33 (1H, br), 8.54 (1H, d, J = 8.0 Hz); "C NMR (125.8 MHz, CDCL,) § 14.17, 61.24,
110.08, 120.37, 122.66, 122.89, 129.06, 132.55, 138.05, 143.23, 165.58, 169.17.

Ethyl (E)-2-(2-Oxoindolin-3-ylidene)acetate (2h)*
EtO,C

2h
Br =0
NH

Orange plates, mp 227-229 °C (sublimed, recryst from hexane/Et,0); FTIR (KBr) v 1710,
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1652, 1611, 1448 cm™; '"H NMR (500 MHz, CDCl,) 6 1.39 (3H,t,J =7.5 Hz),4.35 (2H, q, J
=7.5Hz),6.74 (1H,d,J=8.5 Hz), 691 (1H, s), 7.46 (1H,dd, J = 8.5, 1.5 Hz), 7.68 (1H, br),
8.74 (1H, d, J = 1.5 Hz); "C NMR (125.8 MHz, CDCl,) § 14.17, 61.53, 111.25, 115.51,
122,01, 124.20, 131.89, 135.02, 136.80, 141.83, 165.19, 168.03.

General Procedure for the Diels-Alder Reaction of 2 with 3b

CO,Et 1. cat. (30 mol%)
AN OTBS —110 °C, 5 min
= | o dry CH,Cl»
X—— + >
N = 2. work-up
H NMe,
2 3b (1.5eq) 4

To a solution of 3-alkylidene-oxindole 2 (0.20 mmol) and the thiourea catalyst (0.060 mmol)
in CH,Cl, (2.5 mL) was added Rawal’s diene 3b (0.30 mmol) at —110 °C under Ar, and the
resulting orange-colored mixture was stirred at this temperature for a few minutes. The
mixture was then exposed to silica gel (ca. 10 mg) at r.t. and stirred for 15 min, filtered and
concentrated. The residue was treated with an excess of Mel (ca. 10 eq) at 50 °C for 15 min.
After concentration, the mixture was diluted with toluene (1.5 mL) containing
2,6-di(z-Bu),pyridine (20 mg), and the mixture was heated at 110 °C for 15 h. After
concentration, the residue was purified by silica gel column chromatography
(benzene/acetone) to afford the desired cyclohexenone 4 in a pure form, and its ee was

determined by chiral HPLC analysis. The results are summarized in Tables 1 and 2.

Ethyl (15,6R)-4'-Bromo-2' 4-dioxospiro[cyclohex[2]ene-1,3'-indoline]-6-carboxylate
(4a-major)

CO,Et  4a-major

White solid; R; 0.57 (hexane/acetone = 2 : 1); [a]," +103.8 (¢ = 0.96, CHCl,, 85% ee); FTIR
(KBr) v 3263, 1736, 1681, 1613, 1581 cm™'; '"H NMR (500 MHz, CDCL,) § 1.06 (3H,t,J =
7.0 Hz), 2.83 (1H,dd, J=17.0,5.0 Hz), 3.67 (1H, dd, J = 17.0, 14.5 Hz), 3.94-4.05 (2H, m),
448 (1H, dd, J = 14.5, 5.0 Hz), 6.34 (1H, d, J = 10.0 Hz), 6.47 (1H, dd, J = 100, 1.5 Hz),
6.89-6.90 (1H, m), 7.17-7.20 (2H, m), 8.16 (1H, br); *C NMR (125.8 MHz, CDCl;) & 13.69,
35.32, 4490, 53.07, 61.30, 109.53, 118.62, 126.78, 129.27, 130.87, 131.83, 143.22, 145.25,
170.30, 175.12, 196 .46; HRMS for C,;H,,BrNO,: 363.0106, found: 363.0103.

The ee of the product was determined by chiral HPLC analysis with a Chiralpak AD column
(0.46 x 25 cm, hexane/2-propanol = 90 : 10, flow rate 1.0 cm® min™', A = 254 nm): ¢, (minor)

S-4



= 16.93 min and #; (major) = 24.62 min.

Ethyl (1R ,6R)-4'-Bromo-2' 4-dioxospiro[cyclohex[2]ene-1,3'-indoline]-6-carboxylate (4a-minor)

CO,Et 4a-minor

White solid; R; 0.42 (hexane/acetone =2 : 1); 83% ee; FTIR (KBr) v 3319, 1734, 1613, 1578,
1447 cm™; '"H NMR (500 MHz, CDCl,)  0.92 (3H, t,J = 7.5 Hz),2.94 (1H,dd, J = 18.0,6.5
Hz),3.80 (1H,dd, J =180, 13.5 Hz), 3.85-3.95 (2H, m), 3.99 (1H,dd, J = 13.5,6.5 Hz), 6.22
(1H,d,J=10.0Hz), 6.43 (1H,d,J =100 Hz), 6.94 (1H,dd,J=7.5, 1.0 Hz), 7.15-7.23 (2H,
m), 8.66 (1H, br s); "C NMR (125.8 MHz, CDCL,) & 13.53, 36.79, 44.01, 54.24, 61.34,
109.46, 120.12, 127.30, 127.92, 131.06, 132.70, 140.07, 143.36, 169.67, 177.92, 196.72;
HRMS for C,;H,,BrNO, + H 364.0185, found: 364.0194.

The ee of the product was determined by chiral HPLC analysis with a Chiralpak AD column
(0.46 x 25 cm, hexane/2-propanol = 90 : 10, flow rate 1.0 cm’ min™', A = 254 nm): ¢, (major)
= 25.78 min and #; (minor) = 29.09 min.

Ethyl  4'-Bromo-1'-methyl-2'4-dioxospiro[cyclohex[2]ene-1,3'-indoline]-6-carboxylate
(4b-major)

CO,Et 4b-major

Pale yellow solid; R, 0.46 (hexane/acetone = 2 : 1); [a],”* +162.4 (¢ = 1.03, CHC,, 69% ee);
FTIR (KBr) v 1732, 1719, 1683, 1604, 1580, 1457 cm™'; '"H-NMR (500 MHz, CDCL,) § 1.04
(3H,t,J=7.0Hz),2.82 (1H,dd,J=16.5,5.0 Hz), 3.26 (3H, s), 3.69 (1H,dd, J =16.5, 145
Hz),3.90-4.01 (2H, m),4.46 (1H,dd, J =14.5,5.0 Hz), 6.33 (1H,d,J=9.5 Hz), 6.41 (1H, d,
J =95 Hz), 6.85 (1H, d, J = 7.0 Hz), 7.19-7.26 (2H, m); "C NMR (125.8 MHz, CDCl,) &
13.79, 26.95, 3547, 44.88, 52.41, 61.15, 107.53, 118.57, 126.86, 128.85, 130.83, 131.86,
145.23,146.03, 170.21, 173.06, 196 .45; HRMS for C,,H,;BrNO,: 377.0263, found: 377.0241.
The ee of the product was determined by chiral HPLC analysis with a Chiralpak AD column
(0.46 x 25 cm, hexane/2-propanol = 90 : 10, flow rate 1.0 cm® min™', A = 254 nm): t; (minor)
= 16.87 min and #; (major) = 19.07 min.

Ethyl  4'-Bromo-1'-methyl-2'4-dioxospiro[cyclohex[2]ene-1,3'-indoline]-6-carboxylate

(4b-minor)
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CO,Et 4b-minor

""'/ O
//
NMe

Pale yellow solid; R, 0.34 (hexane/acetone =2 : 1); 70% ee; FTIR (KBr) v 1726, 1681, 1603,
1577, 1456 cm™; '"H-NMR (500 MHz, CDCl;) & 0.88 (3H,t,J = 7.5 Hz),2.92 (1H, dd, J =
18.5,7.0 Hz), 3.31 (3H, s), 3.79 (1H, dd, J = 18.5, 13.5 Hz), 3.83 (2H, q, J = 7.0 Hz), 3.99
(1H,dd,J=13.5,7.0 Hz),6.14 (1H,d,J=10.0 Hz), 6.42 (1H,d,J =100 Hz), 6.88 (1H, t,J
= 4.5 Hz), 723 (2H, d, J = 4.5 Hz); "C NMR (125.8 MHz, CDCl,) § 13.65, 27.26, 36.89,
4426, 53.63, 61.05, 107.54, 120.09, 126.82, 127.92, 130.96, 132.73, 140.32, 146.30, 169.61,
176.04, 196.69; HRMS for C,;H,;BrNO,: 377.0263, found: 377.0269.

The ee of the product was determined by chiral HPLC analysis with a Chiralpak AD column
(0.46 x 25 cm, hexane/2-propanol = 90 : 10, flow rate 1.0 cm® min™', A = 254 nm): t; (minor)
= 30.36 min and #; (major) = 36.73 min.

tert-Butyl 4'-Bromo-2'4-dioxospiro[cyclohex[2]ene-1,3'-indoline]-6-carboxylate

(4c-major)

CO,Bu! 4c-major

Yellow oil; R; 0.57 (hexane/acetone = 2 : 1); [a],* +131.2 (¢ = 0.71, CHCL,, 86% ee); FTIR
(KBr) v 3296, 1733, 1679, 1614, 1582, 1450 cm™'; '"H NMR (500 MHz, CDCl,) & 1.21 (9H, s),
2.73 (1H,dd,J = 16.5,5.0 Hz), 3.65 (1H, dd, J = 16.5, 145 Hz), 4.37 (1H,dd, J = 14.5,5.0
Hz), 6.32 (1H,d,J =100 Hz), 6.47 (1H, d, J = 10.0 Hz), 6.88 (1H,d, J = 7.5 Hz), 7.16-7.21
(2H, m), 7.90 (1H, br s); "C NMR (125.8 MHz, CDCL,) & 27.51 (x3), 35.19, 45.71, 53.35,
81.97, 10947, 118.93, 126.83, 129.39, 130.81, 131.92, 143.04, 145.22, 169.31, 174.93,
197.00; HRMS for C,;H;BrNO,: 391.0419, found: 391.0417.

The ee of the product was determined by chiral HPLC analysis with a Chiralpak AD column
(0.46 x 25 cm, hexane/2-propanol = 90 : 10, flow rate 1.0 cm’ min™', A = 254 nm): ¢, (major)

= 11.01 min and #; (minor) = 12.41 min.

tert-Butyl 4'-Bromo-2'4-dioxospiro[cyclohex[2]ene-1,3'-indoline]-6-carboxylate

(4c-minor)
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Yellow oil; R; 0.51 (hexane/acetone =2 : 1); 76% ee; FTIR (KBr) v 1736, 1681, 1613, 1578,
1518, 1446 cm™; '"H NMR (500 MHz, CDCI,) 6 1.10 (9H, s), 2.86 (1H, dd, J = 18.0, 6.5 Hz),
3.77 (1H, dd, J = 18.0, 13.5 Hz), 391 (1H, dd, J = 13.5, 6.5 Hz), 6.17 (1H, d, J = 10.0 Hz),
6.41 (1H, d, J = 100 Hz), 6.94 (1H, d, J = 7.5 Hz), 7.17-7.23 (2H, m), 8.15 (1H, br s); °C
NMR (125.8 MHz, CDCl,) d 27.25 (x3), 36.87,44.03, 54.52, 82.27, 109.55, 120.19, 127.82,
129.90, 131.01, 132.55, 140.17, 143.62, 168.60, 178.36, 197.22; HRMS for C,;H,;BrNO,:
391.0419, found: 391.0410.

The ee of the product was determined by chiral HPLC analysis with a Chiralpak AD column
(0.46 x 25 cm, hexane/2-propanol = 90 : 10, flow rate 1.0 cm’ min™', A = 254 nm): ¢ (minor)
= 20.36 min and #; (major) = 21.97 min.

Ethyl 4'-Chloro-2',4-dioxospiro[cyclohex[2]ene-1,3'-indoline]-6-carboxylate (4d-major)
O

Cl

CO,Et 4d-major
0O

NH

Yellow oil; R; 0.51 (hexane/acetone =2 : 1); [OL]D21 +83.63 (¢ =2.72, CHCl,;, 60% ee); FTIR
(KBr) v 1736, 1682, 1616, 1588, 1454 cm™; '"H NMR (500 MHz, CDCL,) § 1.06 (3H,t,J =
7.5 Hz),2.82 (1H,dd, J=17.0,5.0 Hz), 3.65 (1H, dd, J = 170, 14.5 Hz), 3.94-4.05 (2H, m),
437 (1H,dd,J=145,50Hz),6.32 (1H,d,J=10.0 Hz),6.47 (1H,d,J = 10.0 Hz), 6.85 (1H,
d,J=8.0Hz),701 (1H,d, J = 8.0 Hz), 7.24 (1H, t, J = 8.0 Hz), 8.24 (1H, br s); "C NMR
(125.8 MHz, CDCl,) 9 13.70, 35.44, 4493, 52.20, 61.34, 108.94, 123.76, 127.67, 130.48,
130.69, 131.68, 14291, 145.14, 170.35, 175.14, 196.52; HRMS for C,;H,,CINO,: 319.0611,
found: 319.0617.

The ee of the product was determined by chiral HPLC analysis with a Chiralpak AD column
(0.46 x 25 cm, hexane/2-propanol = 90 : 10, flow rate 1.0 cm’ min™', A = 254 nm): t; (minor)
= 19.10 min and #; (major) = 29.08 min.

Ethyl 4'-Chloro-2' 4-dioxospiro[cyclohex[2]ene-1,3'-indoline]-6-carboxylate (4d-minor)
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CO,Et  4d-minor

Yellow oil; R; 0.43 (hexane/acetone =2 : 1); 61% ee; FTIR (KBr) v 1739, 1684, 1616, 1585,
1449 cm™; '"H NMR (500 MHz, CDCl,) 8 0.92 (3H,t,J =7.5Hz),2.94 (1H,dd,J = 18.5,6.5
Hz),3.63 (1H,dd, J = 18.5, 14.0 Hz), 3.84-3.98 (3H, m), 6.23 (1H, d, J = 10.5 Hz), 6.41 (1H,
d,J=105Hz),691 (1H,d,J =75 Hz),7.04 (1H,d,J=7.5 Hz), 7.26 (1H, t,J = 7.5 Hz),
8.72 (1H, br s); "C NMR (125.8 MHz, CDCl,) § 13.55, 36.51, 44.06, 53.48, 61.34, 108.86,
124.61, 125.12, 130.91, 131.80, 132.26, 140.16, 143.05, 169.67, 177.82, 196.67; HRMS for
C,H,,CINO,: 319.0611, found: 319.0618.

The ee of the product was determined by chiral HPLC analysis with a Chiralpak AD column
(0.46 x 25 cm, hexane/2-propanol = 90 : 10, flow rate 1.0 cm’ min™', A = 254 nm): ¢, (major)

= 28.78 min and #; (minor) = 33.51 min.

Ethyl 4',7'-Dichloro-2' 4-dioxospiro[cyclohex[2]ene-1,3'-indoline]-6-carboxylate
(4e-major)
O

Cl CO,Et .
o o 4e-major

NH

Cl

Pale yellow solid; R, 0.38 (hexane/acetone = 2 : 1); [a],” +96.7 (¢ = 1.75, CHCl;, 72% ee);
FTIR (KBr) v 1737, 1667, 1612, 1567, 1472 cm™'; '"H NMR (500 MHz, CDCl;) & 1.08 (3H, t,
J=75Hz),2.85(1H,dd,J=17.0,5.0 Hz), 3.64 (1H,dd, J = 17.0, 14.5 Hz), 3.98-4.07 (2H,
m),4.35 (1H,dd,J=14.5,5.0 Hz), 6.34 (1H,d, J = 10.0 Hz), 6.45 (1H, d, J = 10.0 Hz), 6.98
(1H,d,J=9.0 Hz), 7.25 (1H, d, J = 9.0 Hz), 8.77 (1H, br); "C NMR (125.8 MHz, CDCl,) §
13.68,35.36, 44 .88, 53.23, 61.46, 114.10, 124.39, 128.6(6), 128.7(2), 130.42, 131.87, 140.68,
144.02, 170.02, 174.12, 196.13; HRMS for C,H,;C1,NO,: 353.0222, found: 353.0225.

The ee of the product was determined by chiral HPLC analysis with a Chiralpak AD column
(0.46 x 25 cm, hexane/2-propanol = 90 : 10, flow rate 1.0 cm’ min™', A = 254 nm): t; (minor)
= 18.06 min and #; (major) = 22.27 min.

Ethyl 4',7'-Dichloro-2' 4-dioxospiro[cyclohex[2]ene-1,3'-indoline]-6-carboxylate

(4e-minor)
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CO,Et .
“o,_—O 4e-minor

Pale yellow solid; R, 0.34 (hexane/acetone =2 : 1); 87% ee; FTIR (KBr) v 1737, 1667, 1616,
1612, 1567, 1472 cm™; 'H NMR (500 MHz, CDCL,) 6 0.95 (3H, t, J = 7.0 Hz), 2.95 (1H, dd,
J =180, 60 Hz), 3.56 (1H, dd, J = 18.0, 13.5 Hz), 3.86-4.00 (3H, m), 6.23 (1H,d,J =95
Hz),6.41 (1H,d,J=9.5Hz),7.00 (1H,d,J=8.5Hz),7.26 (1H,d,J = 8.5 Hz), 8.32 (1H, br
s); "C NMR (125.8 MHz, CDCl,) 6 13.51,36.45,44.18, 54.50, 61 .46, 114.10, 125.13, 130.04,
130.54, 132.53, 139.24, 140.63, 16947, 176.32, 196.29; HRMS for C,;H,;,CI,NO,: 353.0222,
found: 353.0219.

The ee of the product was determined by chiral HPLC analysis with a Chiralpak AD column
(0.46x 25 cm, hexane/2-propanol = 90 : 10, flow rate 1.0 cm’ min™', A = 254 nm): ¢, (major) =
20.60 min and #; (minor) = 25.16 min.

4'-Bromo-2'4-dioxospiro[cyclohex[2]ene-1,3'-indoline]-6-carbonitrile (4f-major)

CN 4f-major

White crysts; R; 0.21 (hexane/acetone = 2 : 1); [a],> +4.57 (¢ = 0.67, CHCL,, 4% ee); FTIR
(KBr) v 2246, 1732, 1690, 1614, 1582, 1450 cm™'; '"H NMR (500 MHz, CDCl,) 6 2.85 (1H,
dd,J=170,50Hz),3.71 (1H,dd,J =170, 14.0 Hz), 443 (1H, dd, J = 14.0, 5.0 Hz), 642
(1H,d, J =10.5 Hz), 6.60 (1H, d, J = 10.5 Hz), 6.98-7.01 (1H, m), 7.28-7.29 (2H, m), 8.30
(1H, br); "C NMR (125.8 MHz, CDCL,) § 31.42,34.63,52.81,110.04, 116.57, 119.10, 126.83,
127.59, 132.17, 13248, 142.44, 143.32, 172.13, 192.87; HRMS for C,;H,BrN,0O,: 315.9847,
found: 315.9844.

The ee of the product was determined by chiral HPLC analysis with a Chiralpak AD column
(0.46 x 25 cm, hexane/2-propanol = 90 : 10, flow rate 1.0 cm’ min™', A = 254 nm): t; (minor)
= 25.80 min and #; (major) = 32.21 min.

Ethyl 2' 4-Dioxospiro[cyclohex[2]ene-1,3'-indoline]-6-carboxylate (4g-major)
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-nCO,Et 4g-major

Yellow oil; R, 0.51 (hexane/acetone = 2 : 1); [a],** —21.4 (¢ = 0.94, CHCL,, 25% ee); FTIR
(KBr) v 1747, 1718, 1680, 1609, 1470 cm™'; '"H NMR (500 MHz, CDCl;) 6 0.92 (3H, t, J =
7.5 Hz), 3.00 (1H, dd, J = 18.0 50 Hz), 3.11 (1H, dd, J = 18.0 14.0 Hz), 3.82-3.95 (3H, m),
6.25 (1H,d,J=10.0 Hz), 6.46 (1H,d,J=10.0 Hz), 6.99 (1H,d,J = 8.0 Hz), 7.04 (1H,t,J =
8.0 Hz), 7.21 (1H, d, J = 8.0 Hz), 7.30 (1H, t, J = 8.0 Hz), 9.15 (1H, br); "C NMR (125.8
MHz, CDCl,) § 13.53, 35.68, 44.37, 52.53, 61.32, 110.52, 123.22, 124.85, 126.77, 129.58,
129.84, 141.09, 144 .86, 169.62, 178.87, 196.43; HRMS for C,;H,sNO,: 285.1001, found:
285.1008.

The ee of the product was determined by chiral HPLC analysis with a Chiralpak AD column
(0.46 x 25 cm, hexane/2-propanol = 90 : 10, flow rate 1.0 cm’ min™', A = 254 nm): ¢t (minor)
= 24.62 min and #; (major) = 28.73 min.

Ethyl 2' 4-Dioxospiro[cyclohex[2]ene-1,3'-indoline]-6-carboxylate (4g-minor)

~-uCO,Et 4g-minor

Yellow oil; R; 0.57 (hexane/acetone =2 : 1); 17% ee; FTIR (KBr) v 3282, 1732, 1678, 1620,
1487, 1472 cm™; '"H NMR (500 MHz, CDCl,) 8 1.02 (3H, t, J = 7.0 Hz), 2.78-2.86 (1H, m),
3.62-3.70 (2H, m), 3.92-4.00 (2H, m), 6.26 (1H, d, J = 10.0 Hz), 6.42 (1H, d, J = 10.0 Hz),
697 (1H,d,J=7.5Hz),7.07 (1H,t,J=7.5Hz),7.14 (1H,d,J=7.5 Hz), 729 (1H, dt, J =
7.5, 1.0 Hz), 9.16 (1H, br s); "C NMR (125.8 MHz, CDCl,) § 13.62, 35.83, 47.85, 51.31,
61.25, 11048, 122.80, 12295, 129.27, 130.49, 13147, 141.26, 146.81, 170.09, 176.33,
196.76; HRMS for C,(H,sNO, + H: 286.1079, found: 286.1079.

The ee of the product was determined by chiral HPLC analysis with a Chiralpak AD column
(0.46 x 25 cm, hexane/2-propanol = 90 : 10, flow rate 1.0 cm® min™', A = 254 nm): ¢ (minor)
= 28.68 min and #; (major) = 32.20 min.

Ethyl 5'-Bromo-2'4-dioxospiro[cyclohex[2]ene-1,3'-indoline]-6-carboxylate (4h-major)
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~uCO,Et 4h-major

Yellow oil; R; 0.49 (hexane/acetone = 2 : 1); [a],** —=30.86 (¢ = 1.33, CHCl,, 17% ee); FTIR
(KBr) v 1743, 1719, 1680, 1609, 1472 cm™; '"H NMR (500 MHz, CDCL,) § 0.99 (3H,t,J =
7.5 Hz), 3.03-3.09 (2H, m), 3.86 (1H, dd, J = 12.5,7.0 Hz), 3.89-4.01 (2H, m), 6.27 (1H,d, J
=9.5 Hz), 643 (1H,d, J=9.5 Hz), 6.87 (1H, d, J = 8.5 Hz), 7.30 (1H, s), 743 (1H, dd, J =
8.5, 1.5 Hz), 8.68 (1H, br s); "C NMR (125.8 MHz, CDCl,) § 13.64, 35.57, 44.55, 52.42,
61.52, 111.86, 115.57, 127.94, 128.99, 130.04, 132.68, 140.13, 143.98, 169.38, 178.10,
195.87; HRMS for C,(H,,BrNO,: 363.0106, found: 363.0094.

The ee of the product was determined by chiral HPLC analysis with a Chiralpak AD column
(0.46 x 25 cm, hexane/2-propanol = 95 : 5, flow rate 1.0 cm’ min™', A = 254 nm): ¢, (minor) =
50.88 min and 7 (major) = 56.41 min.

Ethyl 5'-Bromo-2'4-dioxospiro[cyclohex[2]ene-1,3'-indoline]-6-carboxylate (4h-minor)

~mCO,Et  4h-minor

Yellow oil; R; 0.57 (hexane/acetone =2 : 1); 7% ee; FTIR (KBr) v 3269, 1735, 1678, 1618,
1477 cm™; 'H NMR (500 MHz, CDCl,) § 1.10 (3H, t, J = 7.5 Hz), 2.81-2.88 (1H, m),
3.57-3.65 (2H, m), 3.94-4.07 (2H, m), 6.26 (1H, d, J = 10.0 Hz), 6.37 (1H, d, J = 10.0 Hz),
6.85 (1H,d,J=8.5Hz),7.25 (1H,d,J=2.0 Hz), 743 (1H,dd, J = 8.5,2.0 Hz), 8.31 (1H, br
s); "C NMR (125.8 MHz, CDCl,) § 13.74,35.79,47.81,51.27,61.54, 111.82, 115.36, 126 .31,
130.83, 132.19, 133.67, 140.20, 145.64, 169.96, 175.64, 196.21; HRMS for C,(H,,BrNO,:
363.0106, found: 363.0103.

The ee of the product was determined by chiral HPLC analysis with a Chiralpak AD column
(0.46 x 25 cm, hexane/2-propanol = 95 : 5, flow rate 1.0 cm’ min™', A = 254 nm): ¢, (major) =
46.38 min and #; (minor) = 56.92 min.

Ethyl

(1S5,6R)-4'-Bromo-1'-(4-bromobenzoyl)-2' 4-dioxospiro[cyclohex[2]ene-1,3'-indoline]-6-
carboxylate (5)

S-11



To a solution of 4a (30.0 mg, 0.10 mmol) in CH,Cl, (1.0 mL) were added 4-BrC,H,COCI
(22.0 mg, 0.10 mmol) and Et;N (0.03 mL, 0.20 mmol) at r.t., and the mixture was stirred for
72 h. The mixture was diluted with CH,Cl,, washed with sat. NaHCO, and brine, and dried
(Na,SO,). After evaporation, the crude product was purified by silica gel column
chromatography (elution with hexane-acetone) and recrystallized from hexane-Et,O to afford
5 (20 mg, 50%).

Colorless plates; mp 187-189 °C (sublimed, recryst from hexane/Et,0); R, 0.71
(hexane/acetone = 2 : 1); 98% ee; FTIR (KBr) v 1762, 1734, 1694, 1683, 1588, 1447 cm™"; 'H
NMR (500 MHz, CDCl,) 6 1.09 (3H,t,J=7.0 Hz),2.81 (1H,dd,J =17.0,5.0 Hz), 3.43 (1H,
dd, J =170, 14.5 Hz), 4.00-4.10 (2H, m), 4.57 (1H, dd, J = 14.5, 50 Hz), 6.32 (1H, d, J =
10.0 Hz), 6.52 (1H, d, J = 10.0 Hz), 7.32 (1H, t, J = 8.0 Hz), 7.39 (1H, d, J = 8.0 Hz),
7.61-7.63 (2H, m), 7.76-7.78 (2H, m), 7.85 (1H, d, J = 8.0 Hz); "C NMR (125.8 MHz,
CDCl,) 8 13.83, 35.31, 46.22, 52.89, 61.74, 114.53, 118.43, 128.11, 128.48, 129.46, 131.15,
131.18 (x2), 131.62 (x2), 132.26, 132.39, 142.06, 144.14, 168.03, 170.73, 172.64, 195.24;
Anal. Calced for C,;H,,Br,NOs: C, 50.48%; H, 3.13%; N, 2.56%. Found: C, 50.32%; H,
2.94%; N, 2.42%.

The ee of the product was determined by chiral HPLC analysis with a Chiralpak AD column
(0.46 x 25 cm, hexane/2-propanol = 90 : 10, flow rate 1.0 cm® min™', A = 254 nm): ¢, (minor)
= 17.69 min and #; (major) = 19.40 min.

DBU-catalyzed Isomerisation of 4a-minor

DBU (cat.)

COzEt >
-0 toluene, 110 °C, 4 h

//

NH 4a-minor

To a solution of 4a-minor (27 mg, 0.08 mmol) in toluene (2.0 mL) was added DBU (3.6 mL,

0.02 mmol) at r.t., and the mixture was stirred at 110 °C for 4 h. After concentration, the

residue was purified by silica gel column chromatography (hexane/acetone = 1 : 1) to afford
the desired product (27 mg, >99% yield) in a pure form. This was indistinguishable from
4a-major with respect to 'H NMR data, but the ee was found to be reversed by chiral HPLC
analysis: Chiralpak AD column (0.46 x 25 cm, hexane/2-propanol = 90 : 10, flow rate 1.0 cm’
min~', A = 254 nm): ¢, (major) = 17.86 min and #, (minor) = 25.92 min.
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CO,Et

Br ’:2 Br |
(N:J \ O 2a-Boc
o T oy NBoc
T o f
i \/ L/ K/ mp 127-129 °C
d 7Y ey
Tl I U (T\”\ (b=
s
Datablock:
Empirical Formula C,;H,;BrNO;,
Formula Weight 396.24
Temperature 0°C

Crystal Dimensions
Radiation

Crystal System
Lattice Type
Lattice Parameters

Space Group

Z value

D

Fooo

uw(MoKa)

Reflection / Parameter Ratio
Residuals: R (I>2.000(I))
Residuals: R (All reflections)
Residuals: wR (All reflections)
Goodness of Fit Indicator

Max Shift / Error in Final Cycle
Maximum peak in Final Diff. Map
Minimum peak in Final Diff. Map

0.200 x 0.200 x 0.100 mm

MoKa (A =0.71075 A)

triclinic
primitive
a= 7.226(8) A
b= 11.001(12) A
c= 12.114(13) A

a= 69.75(3)°
B= 80.82(4)°
y= 84.36(4)°
V=2891(2) A’
P-1 (#2)

2

1477 g/ cm’
404.00

23386 cm™
17.24

0.0471

0.0534

0.0564

5.670

0.000

085¢ /A’
0.65¢ /A

Figure 1. X-Ray Structure of 2a-Boc.
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Datablock:

Br CO,Et

0 5 (>95% ee)

o

mp 187-189 °C

Empirical Formula
Formula Weight
Temperature
Crystal Dimensions
Radiation

Crystal System
Lattice Type

Lattice Parameters

Space Group

Z value

D,

Fooo

u(MoKa)

Reflection / Parameter Ratio
Residuals: R (I>2.000(I))
Residuals: R (All reflections)
Residuals: wR (All reflections)
Goodness of Fit Indicator

Max Shift / Error in Final Cycle
Maximum peak in Final Diff. Map
Minimum peak in Final Diff. Map

Cy;H,B1,NO;
546.19

0°C

0.200 x 0.200 x 0.200 mm
MoKa (A =0.71075 A)
monoclinic
primitive

a= 12307(3) A
b= 11.266(2) A
c= 16.704(4) A
B = 109.865(9)°
V =2178.1(8) A’
P2,/ ¢ (#14)

4

1.665 g/ cm’
1084.00

37.677 cm™
16.76

0.1405

0.1559

0.1764

4426

0.143

311e /A
—340¢ /A®

Figure 2. X-Ray Structure of 5.



(80a2 ‘ZHW 009)

HINN H;
ec
HN
O
g
13°00

8y NIVOY
ZHZT0 EE]
wdd 000 434X3
€10a0  LNATS
2672 dNFLO
HT  ONNYI
235N 89y TMd
288 0000°'G ad
298 6GYL'T WLOOV
8 SNVOS
ZH TG°L0G. no3Y4
LOTET 1NIOd
ZH 109 NI490
ZHM T'T 135490
ZHIN 9T°00S Oy490
dxl'uojoud  gownx3
HT  ONNEo

YEWT:ST 22-01-€102  NILVA
asind 8|Buls  ININOD
sfe'uojoud eg 3714

050 00T 0sT 05y 00'S 0SS 009 059 002 0s'2 008 058 00'6 05'6 00
o o b b b e e b b b b b b o e b e b bl
Wdd

T T v
I
|
I
ol
I
I
|
[
\\ - g
= = 8
©
N
N
m 1S
&
N
«
e LR DPONNNNN N o
W w W BB 00 = ~ @
@ © O 0 O W P WO NWN© o D
o B~ © @ON N AP ONOOO®BS < &

0t

S-15



00°0T 0002 00°0€ 00°0% 00°0S 0009 0002 0008 0006  0000T  000TT  000ZT  O000ST  00OYT  000ST  00'09T  00'0LT  0008T  00'06T 0000z  000TZ  00°PzC
1] 7,,, ,7,, ,,7, ,,,7 LI 7,,, ,7,, ,,7, ,,,7 L] 7,,, ,7,, ,,7, ,,,7 L] 7,,, ,7,, ,,7, ,,,7 L] 7,,, ,7,, ,,7, ,,,7 L] 7,,,
Ndd
[
[
(&10a0 ‘zZHW 8'52T)
dINN Ogp
eg
HN
]
g
13%00
09 NIVOd
ZH ZT'0 49
wdd 00°2L 434X3
€1000  INATS
2722 dWa1o
HT  ONNYI
208N 2L°T TMd
235 00002 ad
29S 9EE8'0 NLOOV
218 SNVOS
ZH YS'9PrTE aleERE!
1292 1NIOd
HIZY NI490
ZHM 18°L 13s90
ZHIN LL'G2T O¥490
dx['uogued  gonx3
OET  ONNEOo 5 « S S EE RR&& = > &
€V:9T:GT 22-0T-€10z  INILVa © 5 R e Lo Nare & oo
1ef pajdnodsp esind jbuls  ININOD S N 8BS N S5 988y a NN
sfeuoged ez 37144

S-16



(80d0 ‘ZHW 009)

HINN Hy
qc
EINN
(o)
19
1300
o NIVOYH
ZHZT0 EE]
wdd 000 434X3
€70d0  LINATS
21T dNFLO
HT  ONNYI
235N 89y TMd
288 0000°'G ad
298 6GYL'T WLOOV
8 SNVOS
ZH TS L0S. [aleEISE]
LOTET 1NIOd
ZH 109 NI490
ZHM TY'C 13590
ZHIN 9T°00S Oy490
dxl'uojoud  gownx3
HT  ONNEo
97:€5:0T T-TT-€102  ILVA
asind 9lbuls  ININOD
sfe'uojoud gz 3714

050 00T 05T 00T 05T 00'€ 05°€ 007 057 00'G 05'S 009 059 002 052 008 058 00'6 05'6 00
::j:;::j:;::j:;::7::j:;::j:;::j:;::j:;::j:;::j:;::
Ndd
4{35 JJ?=_ szﬁ ~ J“‘
il
|
| !
I
)
I
[ 4 % %
o
g 2
N =
] S
|
_
w
o w
=4 =
o
Il w A A S OO NNNNN N
ww N N (U N N NNNNRP PP RPN ~
0 O = O =N W QO NN ~NO©OO o
Q1 00 W o o O Ul © ONWOO L NN 0100 B

0t

S-17



0001 0002 00'0€ 0007 0005 0009 000, 0008 0006  0000T 000TT  000ZT  000ET  O0OYT ~ 000ST  0009T  000LT  00'0ST  00'06T  0000Z  000TZ  00°DZT
::f:;::f:;:,;:,;:,;:,;:,;::f:;:,;:,;:,;::f:;::f:;::f:;:,;::
Ndd
,
[
E10a0 ‘ZHN 8'GeT)
HAIN Dgp
az
SN
o]
19
13%00
09 NIVOY
ZHZT0 49
wdd 00°2L 434X3
€1000  INATS
2g8T dWN3LD
HT  ONNYl
29N 222 TMd
985 0000'2 ad
285 92£8'0 [\iTele)7
952 SNVOS
ZH YS'9PrTE aleERE!
1292 1INIOd
HTZY NI4g90
ZHM 8L 13s90
ZHIN £1°S2T O¥490
dxl'uogues  QOWX3
OeT  ONNEO 5 N o S 5 ERE RRB® S 55
26:66:0T T2-TI-€102  NILVa © Py P 2B P o SNNor a zo
yef pajdnooap ssind a1fuls  INWOD 3 & PN 8BS = e Rege N 8
sfe'uogued gz - 3114Q

S-18



(82aod ‘ZHW 009)

HAIN Hy
Z
HN
O

ig

ngco0o
0 NIVOYH
ZHZT0 EE]
wdd 000 434X3
€10a0  LNATS
2787 dNFLO
HT  ONNYI
235N 89y TMd
288 0000°'G ad
298 6GYL'T WLOOV
8 SNVOS
ZH TS L0S. [aleEISE]
LOTET 1NIOd
ZH 109 NI490
ZHM TY'C 13590
ZHIN 9T°00S Oy490
dxl'uojoud  gownx3
HT  ONNEo

28'TS:ST 92-20-¥102  NILVA
asind 8|Buls  ININOD
sfe'uojosd oz 3714

ozgT

eI+

0LL9 ——0
a8r9 —

060°L

MOT'L —>__
wrL — =

| 7AA
18T,

vL9°L

050 00T 0S'T 00¢ 0S¢ 00'¢ 0S'e 00'v 0Sv 00'S 0SS 009 059 00°L 0S°L 00’8 05’8 006 056 00
::j:;::j:;::j:;:,;::j:;::j:;::j:;::j:;::j:;::j:;::
Ndd
" Jj) '
|
|
|
|
|
|
|
g g% & S
©
g

1006

0t

S-19



000T 000 000 00°0v 0008 0009 0002 0008 0006 00°00T 000TT 0002T 00°0€T 00°0vT 00°0sT 00097 000LT 0008T 00°06T 00°00¢ 00°0Te 00°pze

:,;:,;::j:;:,;:,;:,;:,;:,;::j:;:,;:,;:,;::7:,;::j:;::j:;:,;::
Wdd

#0ao ‘ZHN 8'52T)

JN O¢p
oz
HN
o]
g
Nil:Kele}
S NIVOY
ZHZT0 49
wdd 00°2L 434X3
£1000  INATS
2987 dWN3LD
HT  ONNYl
29N 222 TMd
985 0000'2 ad
285 92£8'0 [\iTele)7
952 SNVOS
ZH YS'ovrTE NOI4
1292 1INIOd
HTZY NI4g90
ZHM 8L 13590
ZHIN £1°S2T O¥490
dxl'uogues  QOWX3
OfT  ONNEO N SnY S8 = EE RRB& 'S &5
§2:80:9T 92-20-v102  NILvd P B8 © o Joor @ oo
& Sa3& o g an BRE8 S N

1e6 pajdnoosp asind sjbuis 1 NINOD
S[e'uoqJed 9z 3714a

S-20



(&10ao ‘'zH 008)

dNN H
pe
HN
(e}
1D
13°00

514 NIVOYH
ZHZT0 EE]
wdd 000 434X3
€70d0  LINATS
2912 dNFLO
HT  ONNYI
235N 89y TMd
288 0000°'G ad
298 6GYL'T WLOOV
8 SNVOS
ZH TS L0S. [aleEISE]
LOTET 1NIOd
ZH 109 NI490
ZHM TY'C 13590
ZHIN 9T°00S Oy490
dxl'uojoud  gownx3
HT  ONNEo
82:0£:GT 02-90-¢T02  NILVA
asind 9lbuls  ININOD
sfe'uojod pg 3714

S-21

€L0

90T
80T

00T

mwE ~—

€ee

62
¢

sortT —
6657 ——\__
iy ——

LIET
T6€'T
G8E'Y
Lev'y
168'8




00°0T 00°0¢ 00°0€ 0007 00°0S 00°09 00°0L 0008 00°06 00°00T 00°0TT 00°0CT 00°0€T 00°0vT 00°0ST 00091 00041 00°08T 00067 00°00¢ 00°0TC 00°pce
::7::j:;::j:;::7::7::7::7::j:;::7::7::7::7::7::j:;:,;::j:;::
INdd
#1200 'ZHIW 8'52T)
HINN Ogp
pe
HN
0]
10
ECele}
8G NIVOd
ZHZT0 49
wdd g0°0- 434x3
€10d0 AINATS
A4 dN3 LD
HT ONNAI
oesngLe TMd
935 0000°C ad
285 9€€8°0 [\iXele)4
20T SNVOS
ZH YS9V [aleEIE]
¥129¢ 1NIOd
ZHTCY NI490
ZHM /8L 13s90
ZHIN LL°'S2T 0d490
dxl'uogseds  @ownx3a
OET  ONNFO 5 @ S S 2 RRbe® IS & &
LE'SE0T 22-902102  WILva @ 5 TES ® RN ® oo
1eb pajdnoosp asind ajbuis I NINOD S 3 SRa Q 2 SIS 5 L
sfe'uogred pz - 3114Q

S-22



(80ao ‘ZH 009)

dIAN H;
ag
1D
HN
(0]
10
1300

0S NIVOY
ZHZT0 EE]
wdd 000 434X3
€10a0  LNATS
2,12 dNFLO
HT  ONNYI
235N 89y TMd
288 0000°'G ad
23S 6SYL'T WLOOV
8 SNVOS
ZH TS L0S. no3Y4
LOTET 1NIOd
ZH 109 NI490
ZHM TY'C 135490
ZHIN 9T°00S Oy490
dxfuotoud  @owx3a
HT  ONNEo
TT:8€:ST 02-90-2T02  WILVA
asind 9lbuls  ININOD
sfe'uojoud ag 3714Q

050 00T 0S'T 00'¢ 0S¢ 00'¢ 0S¢ 00y 0S'v 00 05'S 009 059 00°2 0S5'2 008 05’8 006 056 00
::j:;::j:;::j:;::7::j:;::j:;::j:;::j:;::j:;::j:;::
INdd
ﬁ jﬁjﬁ Y Ty /jjjﬁ‘
|
|
,
%I = ey
= S 5 8
o
(=2}
N
B
ES
N
w
w
«
Ny
o
B e e P ER QDN N o
WwWww o W wbs S OO NN g w
D 0O ~N © ON D WOEE D B o
NN o © ©O© B~ 0w wWwowo s~ O o

0t

S-23



(#1202 'zHW 8'52T)

dIAN Ogg
a¢
1o]
HN
O
10

13°00
09 NIVOd
ZHZT0 49
wdd 0022 434x3
€10d0 AINATS
360 dN3 LD
HT ONNAI
oesngLe TMd
935 0000°C ad
285 9€€8°0 [\iXele)4
20T SNVOS
ZH YS9V [aleEIE]
¥129¢ 1NIOd
ZHTCY NI490
ZHM /8L 13S490
ZHIN LL°'S2T 0d490
dxl'uogseds  @ownx3a
O€T  ONNEO
80:017:60 ¢¢-90-¢10¢ WILlvad
1eb pajdnosap asind ajbuis  ININOD
s|e'uogJes ag 3714a

000T

000

000

00°0v

0008

0009

0002

0008

0006

00°00T

000TT

0002T

00°0€T

00°0vT

00°0sT

00097

000LT 0008T 00°06T 00°00¢ 00°0Te 00°
:,;:,;::j:;::j:;::j:;:,;::j:;:,;::j:;:,;::7::j:;::j:;:,;::

pce

Ndd

Tr6'eET

L96'T9

crL9L

8ve'LL

€E6'ETT

LTZ'6TT

YSvver

080°6¢T

9/€6¢T —>—

6€S0ET —

¥98°0€T

oveovt

§GL'69T —

S-24



(822 ‘ZHW 00S)

HAN H;
ir4
HN
(e}
ig
NO

0 NIVOY
ZHZT0 EE]
wdd og'g 434X3
aoedd  INAT1S
28'€C dNFLO
HT  ONNYI
235N 89y TMd
288 0000°'G ad
298 6GYL'T WLOOV
8 SNVOS
ZH TG°L0G. no3Y4
LOTET 1NIOd
ZH 109 NI490
ZHM T'T 135490
ZHIN 9T°00S [eEl[e]
dxl'uojoud  gownx3
HT  ONNEo
82:/G:6T 80-€0-¥T0Z  WILVA
asind 9lbuls  ININOD
sfe'uojod yz 3714

0S50 00T 0S'T 00¢ 0S¢ 00 0S¢ 00y 0S'v 00 05'S 009 059 00°2 0S5'2 008
::j:;::j:;::j:;::7::j:;::j:;::j:;::j:;::j:;::j:;::
INdd

RAEN ﬂ
I
[
I
|
|
f
|
I
DONDDNNNNNNNNNNNA
O OOOOOFEREPNMNNNDNDNDNNDN
D NO0OPONWOORNNEDBSO O
~NONAEABRFRPWORWWOROAOINEN

0t

S-25



(E0ao ‘zZHW 8'52T)

HAN D¢y
74
HN
(6]
ig
NO

09 NIVOd
ZHZT0 49
wdd 006 434x3
aoeao AINATS
AT¥e dN3 LD
HT ONNAI
oesngLe TMd
935 0000°C ad
285 9€€8°0 [\iXele)4
4] SNVOS
ZH YS9V [aleEIE]
¥129¢ 1NIOd
ZHTCY NI490
ZHM /8L 13S490
ZHIN LL°'S2T 0d490
dxl'uogseds  @ownx3a
O€T  ONNEO
¥2:00:0¢ 80-€0-710¢ WILlvad
1eb pajdnosap asind ajbuis  ININOD
sfe'uoqred Jz - 3114a

00°0¢ 000

v6v'8y

159'8Y

00°0v

8¢8'8y

988'8%

000°6%

0008

¢LT6Y

%Db oV

ol L

EVE'6Y

o

S1G'6v

0009

0002

0008

0006

00°00T

YIv'10T

000TT

€€6'0TT

0002T

9v8'G1T

900'TeT —

00°0€T

00°0vT

00°0sT

00097

000LT

00°08T

00°06T

00°00¢

00°0Te

00°pze

Ty

6.1'8¢T

66T'GET

S6LvYT

89°9VT

Lv0'99T

S-26



&12a2 ‘ZHW 00S)

dAIN Hy
Bz
HN
(e}
%013

95 NIVOYH
ZHZT0 EE]
wdd 000 434X3
€10a0  LNATS
2787 dNFLO
HT  ONNYI
235N 89y TMd
288 0000°'G ad
298 6GYL'T WLOOV
8 SNVOS
ZH TS L0S. [aleEISE]
LOTET 1NIOd
ZH 109 NI490
ZHM TY'C 135490
ZHIN 9T°00S Oy490
dxl'uojoud  gownx3
HT  ONNEo

61:21:22 91-21-G102  ILVA
asind 8|Buls  ININOD
sfe'uojoud Bz 3714

v6e L

8L€T —\__
66T —

€9€'T

S0°¢

0eEy —___
sy —~

91EY
65y

%60 T
60

S6'T

v889 —

w89
1589
o' L
650°L
SL0°L
€1e'L
8ce’L
vve'L

60

098°L

00T

968 ——
8958 —

S-27



€2ao ‘zHW 8'szT)

HIAIN D¢
bz
HN
0
2013

09 NIVOY
ZHZT0 49
wdd z0'0- 434x3
€10a0  INATS
26T dNTLD
HT  ONNYl
oesngLe TMd
995 0000'C ad
285 9€€8°0 [\iXele)4
20T SNVOS
ZH YS'9vYTE no3Y4
¥1292 1NIOd
ZHICY NId90
ZHM /8L 13s90
ZHIN LL'SeT Oy4g0
dx['uogued  gonx3
O€T  ONNEO

6E-TT-TT LT-¢1-ST0¢ NILva
1e6 pajdnoosp asind sjbuis 1 NINOD
sleuogued Bz 3714@

000T

000 000 00°0v 0008 0009

0002

0008

0006 00°00T 000TT

0002T

00°0€T

00°0vT

00°0sT 00097 000LT

0008T 00°06T 00°00¢ 00°0Te 00°
:,;:,;::j:;:,;::j:;::j:;::j:;::7::7:,;:,;:,;::j:;::j:;:,;::

pce

Ndd

0LT¥T

EvZ'19

E€VL'9L

A AN

8SC'LL

080°0TT

1992 ——
0682CT —

190'6¢T
¢SS'CET

9v0'8ET

9CTEVT

785691

0LT°69T

S-28



(&10ao ‘zHN 009)

(444

HINN Hy
yce
HN
1
o d
%013

85 NIVOYH
ZHZT0 EE]
wdd 000 434X3
€70d0  LINATS
26°02 dNFLO
HT  ONNYI

235N 89y TMd
288 0000°'G ad
298 6GYL'T WLOOV
8 SNVOS

ZH TS L0S. [aleEISE]
LOTET 1NIOd
ZH 109 NI490
ZHM TY'C 13590
ZHIN 9T°00S Oy490
dxl'uojoud  gownx3
HT  ONNEo
80:62:8T G2-90-2102  ILVA
asind 9lbuls  ININOD
sfe'uojoud Uz 3714

— 9T

68T ——\___
ortT —
ey — D
09ey —~

S.ET
TEEY
S/EY

ET'T

GEL9 ——
sl —

806'9

S0'T

150°L
4 A

80T v

00T

€SV’
99v'L
69V°L

v89L —

oot \

JAZN]
16.°8

S-29



(82a0 ‘ZH s21)

HAIN O¢;
uz
HN

o] '8

%013
85 NIvVOY
ZHZT0 49
wdd zo0- 434X3
€100  1INATS
29'7T¢ dN310
HT  ONNYl
28N 212 TMd
995 0000°C ad
235 9£€8°0 WLOOV
20T SNVOS
ZH YS'OvYTE aleERSE]
¥129¢ 1NIOd
ZH 1TV NId90
ZHM 18 13s90
ZHIN L'S2T oddg0
dxl'uogieds  QoOX3
J¢T  ONNEO

E€T-¥T-LT 62-90-¢T10C NILlvad
pajdnooap asind sjbuis I NINOD
s[e'uogJed yg 3714a

[0 0001 00°0¢ 00'0€ 00°0r 000 00°09 00°0L 00°08 00°06 00°00T 00°0TT 00°0¢T 00'0€T 00'0vT 00'0ST 00'09T 00,0/T 00°08T 00'06T 00'poC

ek b e e

AN NN [N RN
= o) ~ ~
[ = NN w W w S [o2 =)}
= m g R B & BE L£88 0 52
N Ol onN o O (e NN o
2 S S5$s NN @ N 2N o NN
N o = o w = o N = W

S-30



S-31

050 00T 05T 00T 05T 00'€ 05°€ 007 057 00'G
_\,_fn_n,_:j:;::j:;::j:;::j:;,:;::j:;::j:;::j:;::j:;::j:;::
v T
,
; i
|
i \
,
g
= W -
S =
g
(80a92 ‘ZHW 00S)
N
dIAIN H; N g
lofew-ey 3
HN m
(@] W
13°00 g
(0]
S NIVOYH
ZH ZT'0 49
wdd 000 434X3 @
€100  INATS >
2012 dWa1o
HT  ONNYI
295N 89'F TMd
235 0000'S ad
298 6GYL'T WLOOV
8 SNVOS
ZH TS L0S. [aleEISE]
L0TET 1NIOd
ZH 10'9 NI490
ZHM TY'C 13590
ZHIN 9T°00S [eEl[e]
dxfuoloud  AONX3
HT  ONNgO
OHHM#HONNono._”.m._”ON WILvd MNONONNWWWWWWWWWwwwh,A,hA,AADAAD DD NN oo
asind 9lbuIs  1NINOD RPN 2R335558C BRESNESB8ZB88NR6 >
m_m.couo.al.ho—m_,c.m.v Tad O~NNNPORARORONNNNENNOOOWEREN NNORNPFRPOORODNU WD 5




pce

00°0T 00°0¢ 00°0€ 0007 00°0S 00°09 00°0L 0008 00°06 00°00T 00°0TT 00°0CT 00°0€T 00°0vT 00°0ST 00091 00041 00°08T 00067 00°00¢ 00°0TC 00°
L] 7,,, ,7,, ,,77 ,,,7 L] 7,,, ,7,, ,,77 ,,,7 L 7,,, ,7,, ,,77 ,,,7 L] 7,,, ,7,, ,,77 ,,,7 L] 7,,, ,7,, ,,77 ,,,7 L 7,,,
Ndd
(E0a0 ‘ZHN 8'52T)
HIAIN D¢y
lolew-ey
HN
O B
13°00 g
O [
09 NIVOY |
ZHCT0 49
wdd 0022 434x3
€10a0  LNATS
2¥'¢C dNTLD
HT  ONNYl
oesngLe TMd
995 0000'C ad
285 9€€8°0 [\iXele)4
95¢ SNVOS
ZH ¥S'9vrTE [aleEEE]
¥1292 1NIOd
ZHICY NId90
ZHM /8L 13s90
ZHIN LL'SeT Oy4g0
dxl'uogseds  @ownx3a
AN & & & 3 2 333 8 B RbEEB 55 3 4 3
CEITTI0T 2T-¢1-€102  NILva > o % Py o Lo bt ® Loy o8 S g o
yeB pajdnodap asind ajbuis 1 NINOD R 8 R & S NER-Y & i S885 53 R 3 <
s[e'uoqJed Jofew-ey ERIE(d]

S-32



(80a2 ‘zH 009)

dINN Hy

Jouiw-ey

muoo

]
ZHZT0
wdd 000
€10d0
28'¢¢
HT
295N 89y
9385 0000°S
988 6G7L'T
8
ZH TS'L0SL
L0TET
ZH 109
ZHM TV'C
ZHIN 9T°00S
dx['uojoud
HT
¥2:L€:9T L2-50-9T0C
as|nd~s|buls
seuojoad Joulw-ey

NIVOY
EE]
434X3
INATS
dNFLO
ONNYI
TMd
ad
WLOOV
SNVOS
no3Y4
1NIOd
NI490
135490
[eEl[e]
AOWX3
ONNgO
WILVa
INWOD
3714a

gog L

07

AT

988° — 7=

PN RN W WWWWWWwowowowowowowowowwwwwwss
© O © WO~~~ 000000000 o0 00 00O WWWIW©IW©IWW©Oo
P NOONOOWU oo OCOORFRNWAO®O©O
ORFRBROONRONBANO R O~NWOUNRE BN

€0'T
00T
260

86'¢C

TR

9029 ——
9z —
w9 —
g9 —

0€6'9
¢E6'9
Lv6'9
YST'L
0LT'L
98T'L
vieL
91Z’L
0ge’L
¥9¢'L
(X

160

§59'8

S-33



(&10ao ‘ZH 8'52T)

HINN Dgp
Joulw-ey

HN
)

(@] \\\\3
13°00

09
ZHZT0
wdd 0022
€10d0
2¢6T
HT
REN A
935 0000°C
285 9€€8°0
95¢
ZH YS9V
¥129¢
ZHTCY
ZHM /8L
ZHIN LL°'S2T
dx['uogqued
OfET
€€:G1:T¢ 8T-¢T1-€10¢
1eb pajdnoaap asind sjbuls
S|e'uogJesJoulw-ey

NIVOY
EE]
434X3
INATIS
dNFLO
ONNAI
TMd
ad
WLOOV
SNVOS
no3Y4
1NIOd
NI490
135490
Oy4g0
AOWX3
ONNgO
WILVa
INWOD
3714a

00°0T 00°0¢ 00°0€ 00°0% 00°0S 00°09 00°02 00°08 00°06 00°00T 00°0TT 00°0¢T 00°0€T 00°0vT 00°0ST 00°09T 000LT  00°08T 00°06T 00002 00°0Te 00°pce
[ []] 7,,, ,7,, ,,77 ,,,7 LI 7,,, ,7,, ,,77 ,,,7 LI 7,,, ,7,, ,,77 ,,,7 [ L1 7,,, ,7,, ,,77 ,,,7 [ L1 7,,, ,7,, ,,77 ,,,7 LI 7,,,
Wdd
I
I
I
z 58 & g 2 343 5 B SEER 53 2 3 3
& & 8 5 8 S L 3 5 8588 28 g = 5

S-34



(82ad ‘zHIN 009)

dAIN Hy
Jofew-qiy
9NN

O o~

1300 g
O

S NIVOY
ZHZT0 EE]
wdd 000 434X3
€70d0  LINATS
2022 dNFLO
HT  ONNYI
235N 89y TMd
288 0000°'G ad
298 6GYL'T WLOOV
8 SNVOS
ZH TS L0S. no3Y4
LOTET 1NIOd
ZH 109 NI490
ZHM TY'C 13590
ZHIN 9T°00S [eEl[e]
dxl'uojoud  gownx3
HT  ONNEo

T2:0€:2TT0-90-9T0¢  WILVA
asind 91buis  ININOD
s|e‘uojoad uolew-qy 37144

050 000 050 00T 05T 00Z 05 00'€ 05°€ 00" 051 00 05'S 009 059 00, 05, 008 058 00'6 056
,,7,:,7,:,j,,,7,,,,7::j,,,7::7,,,,7,,,;,:,7,:,7,:,7,,,,7,:,7,:,j,,,j:;::j:;::j:
Ndd

[
|
[
[
[
[
= 2 2
) & &
=
~ N
S 8
J )
w o
R S
PP PMRONNOMNWWOWWOWWWWWOWWWWwWWwWwwANDAN OO OO NNNNNNN
[oNeNe} OO ONDIDDDDDNOWOOOOOOOOOOWOSSIASLDS WWHEP OOERLENNNNDN
w b g OO WHRARUIUOWONORPRENWAEADNOOOR AUJ OO NBEON BOOOONDTO D
o A~ OO WPAROOONRFPODOWUIFPOOUINONRENWRERE OCOPWUNOOODOWUIO O A

S-35



0001 000z 000 0007 0005 00°09 000L 0008 0006  0000T  O0OOTT ~ 000ZT  O000ET 00OV ~ 00'0ST ~ 00'09T  000ZT  0008T ~ 00'06T ~ 0000¢ 00T 00T
::f:;::f:;::7::7::7::f:;::f:;:,;::f:;::f:;::f:;::f:;:,;::

T

(&0ao ‘ZHIN 8'52T)

HAIN D¢
Jofew-qy
SAN
O S
13°00 g
(e
8s NIVOY
ZHZT0 48
wdd 0022 434x3
€1000  LNATS
20'6T dN3LD
HT  ONNYI
2N LT TMd
285 0000 ad
985 9£€8'0 NLOOV
20T SNVOS
ZH yS'9rYTE [leERE
1292 ANIOd
ZHTZY NI480
ZHM 8L 13580
ZHIN £L'STT 0y490
dxluogies  QOWX3
O€T  ONNFOo = ) w IS a1 1= ~ i~ 1S = BhbhH =R i} o
66:08:22 YO-TT-GI0Z  INILVA Y o = & = LN > 2 oo oo Qe 2
yeb pajdnooap asind ajbuls  LNINOD & 8 = N S 5 8BS ® 2 gang R 53 a

s|e‘uogJed uolew-qy 37144

S-36



(812a2 ‘'ZH 008)

dAIN Hy
Joulw-ay
SAN
o=,
1300 g
O
8y NIVOY
ZH ZT0 EE|
wdd 000 4349X3
€10a0  LNATS
29°€C dINTLD
HT  ONNYI
29sN 89' TMd
285 0000°'G ad
29S 6SY/ T N1O2V
8 SNVOS
ZH TG°L0G. no3Y4
LOTET 1NIOd
ZH 109 NI480
ZHM TV'C 13S90
ZHIN 9T°00S [eEl[e]
dxluoloud  @oWx3
HT  ONNEO0

8€:0€:0¢ 02-90-9T0¢  WILVA
asind 91buis  ININOD
s|e‘uojoad aouiw-qy 37144

00T

66 \

Q1"
et

Sv6'C

880 —_
€680 —
6067 —__

§98°0
§68'C
¢E6'C

060

S0'€

S-37

00T
10T
SO'T

897 K




(¢10ao ‘zZHN 8's2T)

dAIN D¢t
Joulw-qy
SAN
o=,
1300 g
(6]

] NIVOd
ZHZT0 49
wdd 0022 434x3
€10d0 AINATS
a¢ve dN3 LD
HT ONNAI
oesngLe TMd
935 0000°C ad
285 9€€8°0 [\iXele)4
20T SNVOS
ZH YS9V [aleEIE]
¥129¢ 1NIOd
ZHTCY NI490
ZHM /8L 13S490
ZHIN LL°'S2T 0d490
dxl'uogseds  @ownx3a
O€T  ONNEO
8T:00:8T 02-90-910¢ WILlvad
1eb pajdnosap asind ajbuis  ININOD
s|e'uogJes Joulw-gy 3714a

pce

00°0T 00°0¢ 00°0€ 00°0% 00°0S 00°09 00°02 00°08 00°06 00°00T 00°0TT 00°0¢T 00°0€T 00°0vT 00°0ST 00°09T 000LT  00°08T 00°06T 00002 00°0Te 00"
:,;::7::j:;::j:;:,;::j:;::j:;:,;:,;:,;:,;:,;::j:;::j:;:,;::
Wdd

I
I
z N 8 & 3 2 383 5 5 B8BR 5 3 g2 o 2
8 5 B ¥ B B g b § 8 2588 & @ g B

S-38



(80ao ‘zHW 009)

HINN H;
Jofew-of
HN
O o
ngcoo 1g
(0]
99 NIVOd
ZHZT0 49
wdd 000 434x3
€10d0 AINATS
O0T6T dN3LD
HT ONNYAI
09sn 89t TMd
9385 0000°S ad
295 657L'T NLOOV
8 SNVOS
ZH TS'L0SL [aleEISE]
L0TET 1NIOd
ZH 109 NI490
ZHM TV'C 13S90
ZHIN 9T°00S Od490
dxluojoud  @onx3a
HT  ONNEOo
207211 L0-10-¥10¢ NILva
asind 91buis  ININOD
s|e‘uojoad uolew-of 3714Q

050 00T 05T 00 052 00e g€ 007 05y 00’ 05°S 009 059 002 052 008 058 00'6 056 00
::j:;::j:;::j:;:,;::j:j:;,:;::j:;::j:;::j:;::j:;::
INdd
T 'l v
l ,
[ N i
\ x % 2
=2 = m = ¥ &
5 B R
o
o
N
~
o
vl
el
{o
e ISR SN w www A A DO NDOD DONNNNNN ~
P ~N N NN DD D W www WWhsP 0O FEFENNDN [
[«5] =N A O N O 01 00 a1 o N o = W o o NO O NOORFE W o
(s 5] [ S Te] ~N 01 © © == oo ol B~ 0 o 0wWhOUIN O (5]

0t

S-39



(61202 ‘ZHIN 8°G2T)

dAIN D¢
Jolew-of

HN

09
ZHZT0
wdd 0022
€10d0
26'8T
HT
REN A
935 0000°C
09 9E€8°0
114
ZH YS9V
¥129¢
ZHTCY
ZHM /8L
ZHIN LL°'S2T
dx['uogqued
ol
C2:12:€C S0-20-¥10C
1eb pajdnoaap asind sjbuls
s|e‘uogJed uolew-of

000T

000 000

00°0v

0008

0009 0002

0008

0006 00°00T 00'0TT
L] ,7,, ,,77 ,,,7 LI 7,,, ,7,, ,,77 ,,,7 LIl 7,,, ,7,, ,,77 ,,,7 LIl 7,,, ,7,, ,,77 ,,,7

0002T

00°0€T

00°0vT 00°0ST

00097 00'0LT

0008T

00°06T

00°00¢

00°0Te

00°

pce

19

NIVOY
EE]
434X3
INATIS
dNFLO
ONNAI
TMd
ad
WLOOV
SNVOS
no3Y4
1NIOd
NI490
135490
Oy4g0
AOWX3
ONNgO
WILVa
INWOD

Ndd

ERIE(C]

cpc,
S0572C

€61T'GE

147814

vSE'€S

¢SL9L

8SC'LL

0,618

69¥°60T

1€6'81T

L08'0€T

SE0EVT
6TC'SYT

€T€'69T

1€6'VLT

€00°26T

S-40



(80a2 ‘zHW 009)
YN Hy
Joulw-2f

95 NIVOY

ZH ZT0 EL|
wdd 000 434X3
€10a0  LNATS
2681 dINTLD
HT  ONNYI

235N 89'y TMd
298 0000°G ad
23S 6SYL'T WLOOV
8 SNVOS

ZH TG°L0G. no3Y4
LOTET 1NIOd

ZH 109 NI480
ZHM T'T 135490
ZHIN 9T°00S [eEl[e]
dxl'uojoud  gownx3
HT  ONNEO0

02-¥T-TT L0-10-¥10¢ A1NR/q]
asind 91buis  ININOD
s|e‘uojoad Jouiw-of 37144

050 00T 0ST 00C 05 00°€ 0s€ 007 0S'y 00'g 05'g 009 059 002 052 008 058 00'6 056 00
::j:;::j:;::j:;:,;::j:;::j:;::j:;::j:;::j:;::j:;::
INdd
" ’ o nabtonan Aabihesmphopii
j Aoy A <ﬁ_, y \ y g Appipatsepaprny 0 .
I
Iy
1
I
- B = oy N M
S| EJS 5 8 ~ 8
o
Lo
o
.
=
N
~
LR N NN W W W wwww o0 P O N NN N ©
e 00 0O 00 ~N ~N 00 WO WO [l ol O O I N =
D W B o A NP OONW @ O N W N Ylow n
<@ o 0N Ol ONOOINN O WwWwNE QO NOoOIoO W (o<}

0t

S-41



000T

000z  00°0¢
7 |11 ? ,

00°0v

0008

0009

0002

7 L1 i L L ,7 N 7 il | ;

0008

0006

00°00T 00'0TT

0002T

00°0€T
ir;:j:: ,;;:; ,;j:;:;;:,;

00°0vT

00°0sT

00097

000LT

0008T

00°06T

00°00¢

00°0Te

00°

:;Z:::; f:;;;:;,::i:::

pce

(€12a0 ‘ZHIN 8'52T)

NN Og;
JOoUlW-21

HN
o

=,
nacoo ig
(@)
09 NIVOd
ZHZT0 49
wdd 0022 434x3
€10d0 AINATS
18T dN3 LD
HT ONNAI
oesngLe TMd
935 0000°C ad
285 9€€8°0 [\iXele)4
8702 SNVOS
ZH YS9V [aleEIE]
¥129¢ 1NIOd
ZHTCY NI490
ZHM /8L 13S490
ZHIN LL°'S2T 0d490
dxl'uogseds  @ownx3a
O€T  ONNEO
G7:06:TZ 8T-T0-9T0Z  WILVA
1e6 pajdnoosp asind sjbuis 1 NINOD
s|e'uoqJes Joulw-of 3714a

]
VCLC

¢/8'9¢

920y

s

¢SL9L

8SC'LL

§92'28

S¥S'60T

06T°0CT

006'6¢T ——

L00°TET

ELT'OVT
L19°EVT

865891

G9€'8LT

€2C'L6T

S-42



(&0ao ‘ZH 00S)

dAIN Hy
Jofew-py

HN

o}
1300

08
ZHZT0
wdd 000
€10d0
26'TC
HT
295N 89y
9385 0000°S
988 6G7L'T
8
ZH TS'L0SL
L0TET
ZH 109
ZHM TV'C
ZHIN 9T°00S
dx[uojoad
HT
9v:20:€¢ 20-L0-CT0C
as|nd~s|buls
s|e‘uojoad uolew-py

NIVOY
EE]
434X3
INATS
dNFLO
ONNYI
TMd
ad
WLOOV
SNVOS
no3Y4
1NIOd
NI490
135490
[eEl[e]
AOWX3
ONNgO
WILVa
INWOD
3714a

wo'T
8v0'T
§S0'T

960

=
o
=

687

€90'T

80T —
9/0'T

6087 ——\___
€887 ——~

66L°C
vv8'e
619°¢
Lv9'€
¢S9'€
289°¢
656'C
996°€
€L6°¢C
G/6'€
086'¢
986°¢
¥66°¢
000'%
800'%
141084
[440h4
620V
9€0'Y
vSev
¥9EY
€8EY
€6EV

S6'T

¥6'0

160

v60

0T "~
860

o
3
ey
N
i
3
~ =~ ©
NN N}
WA N
[ARCES ©

0t

S-43



(€12a2 ‘ZHIN 8°52T)

HIAN O¢1
1ofew-py
HN

(@] N

13°00 10
O

S NIVOYH
ZHZT0 EE]
wdd 00°2L 434X3
€100  INATS
2€'6T dNFLO
HT  ONNYI
288N 2L'T TMd
288 00002 ad
95 9£€8'0 NLOOV
¥52 SNVOS
ZH ¥5'9PYTE [aleEISE]
71292 1NIOd
ZHTIZY NI490
ZHM 18°L 13590
ZHIN LL'S2T Oyd490
dx['uogued  gonx3
J€T  ONNEO

60:15:00 90-20-¥10C  INILVA
1e6 pajdnoosp asind sjbuis 1 NINOD
sfe‘uogJed Jolew-py 3714Q

pce

00°0T 00°0¢ 00°0€ 000y 00°0S 00°09 00°0 00°08 00°06 0000T  00°0TT 00'0¢T  000ET  00°0VT 00°0ST 00°09T 00'04T 00087  00°06T  00°00C 000T¢ 00"
:,;:,;::j:;:,;:,;:,;:,;:,;::j:;::j:;:,;::j:;::j:;::j:;:,;::
Ndd

I
[
!
z 5 & 8 8 333 2 BSBEE &5 S g
B
E £ B B 8 o b g d8EBE 23 5 E E

S-44



(82ao ‘zHW 009)
NN Hy
loulw-py

0 NIVOY

ZH ZT0 EL|
wdd 000 434X3
€10a0  LNATS
2G°/T dINTLD
HT  ONNYI

235N 89'y TMd
298 0000°G ad
298 6GYL'T WLOOV
8 SNVOS

ZH TG°L0G. no3Y4
LOTET 1NIOd

ZH 109 NI480
ZHM T'T 135490
ZHIN 9T°00S [eEl[e]
dxl'uojoud  gownx3
HT  ONNEO0

L€:01:0¢ 9T-¥0-910¢ A1NR/q]
asind 91buis  ININOD
s|e‘uojoad aouiw-py 37144

oce

1260 —
€60 —

906°0

180

T

16C

A

RN 0 W W 0000 W WWwWwwwwwwwwwww
OO WOWOUONHO MO 0O OO0 M 0 WWWWIWWW WO
PNRJJONWARITOONNOOOERLREPNWWASOO N
OWNOONRFPORFRPRODWOWONRPUIONWONROODOW

80

6,0

ver9 ——
Svz9 —

66€'9
0cv'9

00T
90'T

Ev'e

Ge0. ——
0s0L —

o o NSNS
@ © NN R
© = RS RN
[N SN

PLO0 S

T2L8

S-45



pce

0001 0002 00'0€ 0007 0005 0009 000, 0008 0006 0000 000TT  000ZT  000ET  O0OYT  000ST  0009T  00'0LT  00'0ST  00'06T  00°00Z  000TZ 0O
::7::7::f:;:,;::f:;::f:;::f:;::f:;::f:; ,,;::f:;::f:;:,;::
_\,_an_
[
10ao 'ZHN 8's2T)
HAIN Og;
loulw-py
09 NIVOd
ZHZT0 49
wdd 00°2L 434X3
€10d0  INATS
2787 dWN3LD
HT  ONNYl
29N 222 TMd
985 0000'2 ad
285 92£8'0 [\iTele)7
20T SNVOS
ZH YS'9PrTE aleERE!
1292 1INIOd
HTZY NI4g90
ZHM 8L 13s€90
ZHIN £1°S2T O¥490
dx['uogued  gonx3
OET ONNEo [ w IS 1 o ~ h~ = 58 BeH s = L] 3
2ETri0Z 9T40-9T02  WILYA - S & S5 285 5 23R8 556 8 3 S
1e pajdnodsp esind ejbuls  ININOD g 3 R 3 & S8 a SR E8Y T = N S
S|e'uogJed Jaoulw-py 3114

S-46



(82A2 ‘ZHIN 00S)

AN Hy
lofew-af
1D
HN
(6] o
30D 10
(0]
(014 NIVOd
ZHZT0 EE|
wdd 000 434X3
€10d0 LINATS
29'6T dN3LD
HT ONNYAI
29sN 89t TMd
9385 0000°S ad
295 657L'T NLOOV
8 SNVOS
ZH TS'L0SL no3Y4
L0TET 1NIOd
ZH 109 NI490
ZHM TV'C 13S90
ZHIN 9T°00S Od490
dxluoloud  @oWx3
HT  ONNGO
TP:GE:ST 90-T1-S10¢ NILva
asind 9lbuls  ININOD
s|e‘uojoad uolew-af 37144

S90'T
080'T

60T —

NG

PRONNWWWWWWWWWAEMADMDMDDDDALDN
DOV ODDNNHNNOOOOOWOOODDOODWWwWwW
NOXODNIOWRWDITINOOORPN®EETWR DN
ONFRPPRPOROOONONOOWROROONWR P

weL —

65C°L
SLL'8

0t

9969 ——
G869 —

12€9
LvE'9
evvr'9
¥ov'9

S-47



0001 0002 00'0€ 0007 0005 0009 000, 0008 0006  0000T 000TT  000ZT  000ET  O0OYT ~ 000ST  0009T  000LT  00'0ST  00'06T  0000Z  000TZ  00°DZT
:,;:,;::f:;::f:;:,;::f:;::f:;:,;::f:;:,; ,,;::f:;::f:;:,;::
Ndd
(&10ao ‘ZHN 8'52T)
HIAN D¢
Jolew-ay
1D
HN
(@] S
13°00 12
(@]
85 NIVOY
ZHZT0 49
wdd 00°2L 434X3
€10d0  INATS
2902 dWN3LD
HT  ONNYl
29N 222 TMd
985 0000'2 ad
285 92£8'0 [\iTele)7
20T SNVOS
ZH Y5 9VPTE [aleElE!
1292 1INIOd
HTZY NI4g90
ZHM 181 13s€90
ZHIN £1°S2T O¥490
dxl'uogues  QOWX3
17 90 TT-cney NE0 5 & g g g 3U i REEBE B R g 2 2
Ly:87: T2 90-TI-ST0C  INILVA > o by et Y BN P S@ece o & S = 4
yeb pajdnooap asind ajbuts  LNINOD N & N 8 S 8BS e XIER a5 2R K
s|e‘uogJed uolew-af ERIE(d]

S-48



(82a2 ‘ZH 009)
HINN H;
Joulw-ay

] NIVOd

ZHZT0 EE|
wdd 000 434X3
€10d0 AINATS
26'8T dN3LD
HT ONNYAI
29sN 89t TMd
9385 0000°S ad
288 6572 T WLOOV
8 SNVOS
ZH TS'L0SL [aleEISE]
L0TET 1NIOd
ZH 109 NI490
ZHM TV'C 13S90
ZHIN 9T°00S Od490
dxluoloud  @oWx3
HT  ONNEOo

09:8T:ZT 2T-TI6T0Z  NILVA Soe DNl rR ng o sf of o g R g r R Al S 28 MR &

asind albuIs  ININOD Qae SBL388a8LIBIEIIILBIaVELIR S8RE fE &R &

s|e‘uojoad Jouiw-af 37144

S-49



(&0ao ‘zHIN 8'52T)

YN Ogp
louiw-af

9G NIVOd

ZHZT0 49

wdd 0022 434x3
€10d0 AINATS

06'6T dN3 LD

HT ONNAI

oesngLe TMd

935 0000°C ad

285 9€€8°0 [\iXele)4

8702 SNVOS

ZH YS9V [aleEIE]
¥129¢ 1NIOd

ZHTCY NI490

ZHM /8L 13S490

ZHIN LL°'S2T 0d490
dxl'uogseds  @ownx3a

O€T  ONNEO

00:6T:8T ¢T-T1-910¢ NILva
1eb pajdnosap asind ajbuis  ININOD
s|e'uoqJes Joulw-ay 3714a

000T

000 000

00°0v
::7:,;:;;:;;:f;,:;;:,;:;;T:;,::;::f,j

0008

0009

0002

0008

0006 00°00T 000TT

0002T

00°0€T
,:;::i::

00°0vT

00°0sT 00097

00'0LT
;::jr:j;::j:;::j:;::;::

0008T

00°06T

00°00¢

0001 00°p2Z
,

CIGET

¢Sh'9e

8LTvY

66V'vS

<or'T9

crL9L

8ve'LL

SOTVTT

TET'SCT

EP00ST —

6€S0ET —

gegzer —

6€C'6ET

T€9'0vT

991691

ee9LT

882961

S-50



(&10ao ‘ZHW 009)

dAIN Hy
Jolew-jy
HN
(@) o
NO id
O

9 NIVOY
ZH ZT0 EE|
wdd 000 4349X3
€70d0  LINATS
2€7T dINTLD
HT  ONNYI
29sN 89' TMd
298 0000°G ad
298 6GYL'T WLOOV
8 SNVOS
ZH TG°L0G. no3Y4
LOTET 1NIOd
ZH 109 NI480
ZHM TV'C 13S90
ZHIN 9T°00S [eEl[e]
dxluoloud  @oWx3
HT  ONNEO0

62:62:2T ¢T-€0-9T0¢  WILVA
asind 91buis  ININOD
s|e‘uojoad uolew-jy 37144

860 T
00T T T

00T
66'0

0T ————u
0T T

S0'T

S-51

1ee

86¢'8




E2ad ‘ZHIN 8'SeT)

000 000T 000 000 00°0v 000 0009 0002 0008 00°06 00°00T 000TT 0002T 00°0€T 00°0vT 00°0sT 00097 000LT 00°08T 00°06T 00°00¢

dd

|

HIAN D¢
lofew-jy
HN
O o
NO ig
0}
09 NIVOYH
ZHZT0 EE]
wdd 00°2L 434X3
€70d0  LINATS
26T dNFLO
HT  ONNYI
288N 2L'T TMd
288 00002 ad
95 9£€8'0 NLOOV
20T SNVOS
ZH ¥5'9PYTE [aleEISE]
71292 1NIOd
ZHTIZY NI490
ZHM 18°L 13590
ZHIN LL'S2T Oyd490
dx['uogued  gonx3
O€T  ONNEO ® @ @ S = gy SR & & NN I ]
GEITEIZT 2T-€0-9T02  WILva 55 P 20 2 o2 SENEEN NN He %
1eb pajdnodsp asind sjbuls I NINOD 5 8 S SBE B 23 NG AZ 58 N a
s[e‘uogJed Jsofew-jy 3I714a

S-52



(&10ao 'ZHIN 009)
AN Hy
lofew-By

or NIVOY

ZH ZT0 EE|
wdd 000 4349X3
€10a0  LNATS
2681 dINTLD
HT  ONNYI

29sN 89' TMd
298 0000°G ad
298 6GYL'T WLOOV
8 SNVOS

ZH TG°L0G. no3Y4
LOTET 1NIOd

ZH 109 NI480
ZHM TV'C 13s90
ZHIN 9T°00S [eEl[e]
dxluoloud  @oWx3

HT  ONNEO0

¢0:S0:6T ZT-€0-¥T0C  WILVA
asind 91buis  ININOD
sie'uojoad Joflew-6y 37144

860
00T

(444

60

e

f

M A1

886'C
866'C
€20
¥€0'E
€80°¢
01T'e
81T'¢
ovT'e
98¢
w8'€e
8v8'¢
§68'€
€98°¢
§/8'¢
168°¢
206°¢
606'¢
S16'€
26
626'€
9€6'¢
r6'e
856'€

vT'T

66'T

€e¢

S-53

6ST'6




(&0ao ‘ZHIN 8°s2T)

HAN Ogr
Jofew-by

09
ZHZT0
wdd zo'0-
€10d0
06'LT

HT
298N 2.2
935 0000°C
09 9E€8°0
96¢
ZH YS9V
¥129¢
ZHTCY
ZHM /8L
ZHIN LL°'S2T
dx['uogqued
ol
9€:€G:TT 20-CT-€T0C
1eb pajdnoaap asind sjbuls
sle'uoqJed Joflew-6y

000T

000 000

00°0v
L] ,7,, ,,77 ,,fi LI 7,,, ,7,, ,,77 ,,fi LIl 7,,, ,7,, ,,77 ,,,7 LIl 7,,, ,7,, ,,77 ,,fi

0008

0009

0002

0008

0006 00°00T 000TT

0002T

00°0€T

00°0vT

00°0sT

00097 00'0LT

0008T

00°06T

00°00¢

00°0Te

00°

pce

Ndd

NIVOY
EE]
434X3
INATIS
dNFLO
ONNAI
TMd
ad
WLOOV
SNVOS
no3Y4
1NIOd
NI490
135490
Oy4g0
AOWX3
ONNgO
WILVa
INWOD
3714a

CEGET

089'GE

0LEvY

§25'2S

02€'19

€5L°9L

6SC°LL

615°0TT

STT€eT ——

9r8'veT

€LL°92T

LLS'6CT

SE8'6¢CT

060°TVT

858 VYT

029691

¢l8'8LT

2EV'96T

S-54



(82Ao ‘ZHW 00S)

dAIN Hy
Jouiw-b6y
HN
o=,
13€00n
O

e NIVOd
ZHZT0 49
wdd 000 434x3
€10d0 LINATS
ERNAA dN3LD
HT ONNYAI
09sn 89t TMd
9385 0000°S ad
295 657L'T NLOOV
8 SNVOS
ZH TS'L0SL [aleEISE]
L0TET 1NIOd
ZH 109 NI490
ZHM TV'C 13S90
ZHIN 9T'00S o¥490
dxluojoud  @onx3a
HT  ONNEOo
£0:20:0T 92-50-910¢ A1NR/q]
asind 91buis  ININOD
seuojoad Jouiw-6y 3714Q

800'T

652 C__

Ge0T —

0T

860

96'T

86'T

00¢

vy

§6'0

8516

S-55



E12ad ‘'zHIN 8'geT)

dAIN D¢t
loulw-by
HN
o=,
13€00n
(0]

8G NIVOd
ZHZT0 49
wdd 0022 434x3
€10d0 AINATS
2/'2e dN3 LD
HT ONNAI
oesngLe TMd
935 0000°C ad
285 9€€8°0 [\iXele)4
4] SNVOS
ZH YS9V [aleEIE]
¥129¢ 1NIOd
ZHTCY NI490
ZHM /8L 13S490
ZHIN LL°'S2T 0d490
dxl'uogseds  @ownx3a
O€T  ONNEO
€T:60:0T 9¢-50-910¢ WILlvad
1eb pajdnosap asind ajbuis  ININOD
s|e'uoqJed Joulw-by 3714a

00°0€T 00°0vT 00°0sT 00097 000LT 0008T 00°06T 00°00¢ 00°0Te 00°pze

000T 000 000 00°0v 0008 0009 0002 0008 0006 00°00T 000TT 0002T
::7::7::j:;::7:,;::7::7::7::j:;:,;::7::7::7::7::j:;::j:;:,;::
Ndd
|
|
|

S-56



(82a2 ‘zHW 009)

dIAIN Hy
lofew-yy

08
ZHZT0
wdd 000
€10d0
2287
HT
295N 89y
9385 0000°S
988 6G7L'T
8
ZH TS'L0SL
L0TET
ZH 109
ZHM TV'C
ZHIN 9T°00S
dx['uojoud
HT
L€:9T:LT T0-€0-¥10¢
as|nd~s|buls
s|e‘uojoad uolew-ypy

id

NIVOY
EE]
434X3
INATS
dNFLO
ONNYI
TMd
ad
WLOOV
SNVOS
no3Y4
1NIOd
NI490
135490
[eEl[e]
AOWX3
ONNgO
WILVa
INWOD
3714a

050 00T 0ST 00¢C 0S¢ 00 05°€ 00y 05y 00'S 05'S 009 059 002 052 00'8 058 00'6 056 00
| || ,7, [ 11 7,,, ,7, [ 1] 7,, ,,77 [ 1] 7,, ,,7 [ 1] ,7,, ,,7 [ 1] ,7, ,,,7 [ 11 ,7, [ 11 7,,, ,7, [ 1] 7,, ,,77 [ 1] 7,, ,,7 [ 1] ,7,, [ |
INdd
|
I
I
|
I [
| |
I
[
|
I
I
[
I
o o
O S = 8
mm (=} m (=}
=
o
N
-
©
©
w
w &
=
(2]
S or N0 000 W LW W WWMWWMWWMWWWwwww o000 DD NNNNNN ©
0 O o OCOOO OO 00000 MM WWIWIWIWIWWOWOWOOOOo NN B DS WO NWhABBD (=2}
~N © O ON DO NOBRODODODOORLRNMNMNNDEDBDBUION®OOE 0N A o DO NN B DS (oo
~N N O OCORPWOORUIODORPRODWOWONOWOWIONNR®RELEOOW R OoONN A~ O gwWwhrooNO B

0t

S-57



00°0T 0002 00°0€ 00°0% 00°0S 0009 0002 0008 0006  0000T  000TT  000ZT  O000ST  00OYT  000ST  00'09T  00'0LT  0008T  00'06T 0000z  000TZ  00°PzC
1] 7,,, ,7,, ,,77 ,,,7 LI 7,,, ,7,, ,,77 ,,,7 L] 7,,, ,7,, ,,77 ,,,7 L] 7,,, ,7,, ,,7 ,,,7 L] 7,,, ,7,, ,,77 ,,,7 L] 7,,,
Ndd
[
| |
[
(&0do ‘ZHI 8's2T)
HAIN D¢q
Jofew-yy

ig
S NIVOY
ZH ZT'0 49
wdd 0022 434x3
€100  INATS
2981 dWa1o
HT  ONNYI
208N 2L°T TMd
235 00002 ad
29S 9EE8'0 NLOOV
952 SNVOS
ZH Y5 9VPTE [aleElE!
1292 1NIOd
HIZY NI490
ZHM 8L 13s90
ZHIN LL'G2T O¥490
dx['uogued  gonx3

OET ONNEo [ w o 1 o ~ fh~ | o SRR s IS =2 ] S

vy:8T:.T T0€0T02  WILYQ & o & N & N E o a888 & 8 3 8 &

yeb pajdnodap ssind sjbuls  1NINOD & N g © o 88BE N eE5S 8 I ® 8 o
sfe‘uogJed Jolew-yy 3714Q

S-58



(&12ad ‘zHW 009)
HINN Hy
Joulw-yy

4]
ZHZT0
wdd 000
€10d0
2/'2C
HT
295N 89y
9385 0000°S
988 6G7L'T
8
ZH TS'L0SL
L0TET
ZH 109
ZHM TV'C
ZHIN 9T°00S
dx['uojoud
HT
L¥:0T:T¢ T€-G0-910¢
as|nd~s|buls
s|e‘uojoad Jouiw-ypy

NIVOY
EE]
434X3
INATS
dNFLO
ONNYI
TMd
ad
WLOOV
SNVOS
no3Y4
1NIOd
NI490
135490
[eEl[e]
AOWX3
ONNgO
WILVa
INWOD
3714a

00T 0S'T 002 05 00°€ 05°€ 00y 05y 00' 05' 009 05'9 00'2 05'L 00'8 058 00'6 056 00
| || ,77 [ 11 7,,, ,77 [ 1] 7,, ,,77 [ 1] 7,, ,,7 [ 1] ,7,, ,,7 [ 1] ,77 ,,,7 [ 11 ,77 [ 11 7,,, ,77 [ 1] 7,, ,,77 [ 1] 7,, ,,7 [ 1] ,7,, [ |
Wdd
Jiillllllilééj | ﬁi\i]g
[
[
[
I
[
[ |
[
[
|
o
= = h
2 8 - 8
o
; 'S
o &
N S S
1S o &
N
©
~
[ OOVORUIUTNDNOOOOOOODO0OODODDDDO NN W w WO NN DS w
® O = OWUIXDORBEBRUNDNOOXOOONWWSI O N A oo B O 01O DR NWW o
[ R BROO~NOUOINOWRFRORRPFPOWONB_NON o1 01 0 © oON wo IO NO® ~

0t

S-59



000T 0002 0006 0007 0005 0009 00'0L 0008 0006  0000T  000TT  0002T  000ST  000YT ~ 00'0ST  00°09T  000ZT  0008T  00'06T 0000z  000TZ  00°DZT
L] 7,,, ,7,, ,,77 ,,,7 L] 7,,, ,7,, ,,77 ,,,7 L 7,,, ,7,, ,,77 ,,,7 L] 7,,, ,7,, ,,77 ,,,7 L] 7,,, ,7,, ,,77 ,,,7 L 7,,,
Wdd
E0ao ‘ZHIN 8's2T)
JAIN Ogp
loulw-yy
HN
1
o, .
122000
(0]
95 NIVOY
ZH 210 49
wdd 00°2L 434X3
£1000  INATS
2522 dNT1D
HT  ONNYI
298N 2.2 TMd
295 0000°Z ad
995 9€€8°0 NLOOV
18 SNVOS
ZH vS9rPTE NOI4
1292 1NIOd
ZH Y NI490
ZHM 18°L 13s€90
ZHIN LL'SZT OY480
dx['uogued  gonx3
OET ONNEo [ w I o ~ fh~ 2R B Hhht N = 5 L] B
8655'6T 82-60-9T0  WILVQ 9 4 2 bt LN e oo o oNe o o e g 2
yeb pajdnooep esind ajbuls  LNINOD & ® 5 a 8 S8E B2 S 288 8 8 B 9 N
S[e'uogJed Jaoulw-yy 371144

S-60



(&12a2 ‘ZH 009)

HAN H;
5
0

N

0
130D

]
ZHZT0
wdd 000
€10d0
2287
HT
295N 89y
9385 0000°S
988 6G7L'T
8
ZH TS'L0SL
L0TET
ZH 109
ZHM TV'C
ZHIN 9T°00S
dx['uojoud
HT
9T:€€:2¢ TC-TT-ET0C
as|nd~s|buls
sje'uojoud g

\
f//

g

NIVOY
EE]
434X3
INATS
dNFLO
ONNYI
TMd
ad
WLOOV
SNVOS
no3Y4
1NIOd
NI490
135490
[eEl[e]
AOWX3
ONNgO
WILVa
INWOD

ERIE(C]

6.0T

18C

€60T —___
01T —

c6Le

01T e

2087 ——x

98¢
LE8'C
or'e
CEV'E
LEV'E

§6'0

LV —— 23—

L16°€
986°¢
266°¢C
000'%
800'%
ST0'Y
[440h4

00¢

860 —

960
00T

09 ——
wee —

620V
LE0'Y
TS0V
650V
S90'7
[X0h4
6.0V
180'%
¥es'v
feiciend
€89V
€657
€199
€E9'9
vie'L
0€e’/

¥8'T

seeL —

9ve'L
Tov'L

[4%4 %
¥0'¢

nyr — -~

vE9'L

6o

19L°L
¥v8L'L
9v8’L
98°L

S-61



pce

00°0T 0002 00°0€ 00°0% 00°0S 0009 0002 0008 0006  0000T  000TT  000ZT Q00T  000¥T  000ST ~ 00°09T  000LT  00'08T  00'06T 0000  000TZ 00
1] 7,,, ,7,, ,,7, ,,,7 LI 7,,, ,7,, ,,7, ,,,7 L] 7,,, ,7,, ,,7, ,,,7 L] 7,,, ,7,, ,,7, ,,,7 L] 7,,, ,7,, ,,7, ,,,7 L] 7,,,
Ndd
[
[
E0ao ‘'zHN 8'52T)
dAIN D¢t
S
O
ig
N
(e} N
1300 ig
(0]
09 NIVOd
ZH ZT'0 49
wdd 00°2L 434X3
€1000  INATS
2¢78T dWa1o
HT  ONNYI
208N 2L°T TMd
235 00002 ad
29S 9EE8'0 NLOOV
952 SNVOS
ZH YS'9PrTE aleERE!
1292 1NIOd
HIZY NI490
ZHM 18°L 13s90
ZHIN LL'G2T O¥490
dx['uogued  gonx3
0T DNNEO I @ 5 @ @ S 2 ERRNOLRLR &R 555 I
25:62:9T T0-€0-¥102 WILva © @ o P o S W P EPRELENNDE W Pt &
1eb pajdnoosp ssind sjbuls  ININOD N < I 3 8 5BE X BIIBEILNEEE A &S 8
s[e'uogles g 3714a

S-62



Sample Exptl No. MTG-511 (major)
Data: 2014/05/14
Column: CHIRALPAKAD

Br CO,Et Solvent: hexane / 2-propanol =90 : 10
N O Flow Speed: 1.0 cm3/ min
NH Conc. 3.0mg/mL
4a-major Vol. 3 uL
UV: 254 nm

File:A201606111658. CHR
Injection Date:06-11-2016 Time:16:58:52

#Integrator Parameters
Up Slope= 2 , Down Slope= 2 , Minimum width= 10.00 sec , Sensitivity= 5 points
Time Event = 0,000 to 2000.000 min.,Minimum area= 100 uwvksec , Baseline Compensative=0
No. R.T. Area% Height Height% Left Right
(minute) (mv) Base Base

1 16.927 11.0110 17.5160 14.9926 15.742 19.802
2 24.618 88.9890 99.3149 85.0074 22.945 27.445

Total 116. 831
100 -] 2)24.618
= 50 —
=
. 1) 16. 927
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Sample Exptl No. NNO-566 (minor)
Data: 2016/06/23
Column: CHIRALPAK AD
Solvent: hexane / 2-propanol =90 : 10

Flow Speed: 1.0 cm3/ min
Conc. 3.0mg/mlL

4a-minor Vol. 3—”—1‘
UV: 254 nm

File:A201606221037. CHR
Injection Date:06-22-2016 Time:10:37:37

#Integrator Parameters
Up Slope= 2 , Down Slope= 2 , Minimum width= 10.00 sec , Sensitivity= b points
Time Event = 0.000 to 2000.000 min.,Minimum area= 100 uvksec , Baseline Compensative=0

No. R.T. Area% Height Height% Left Right
(minute) (mv) Base Base

1 25.780 86.83b5 bH4.8378 88.0699 23.645 31.125
2 29.092 13.1645  7.4285 11.9301 23.645 31.125

Total 62. 266
1)25. 780
40
=
20
| 2) 29, 092
ol
] | ' ‘ ' ' | ' ‘ ' ' | '

minute

S-64



Sample 5 Exptl No. NKT-73 (major)
Data: 2015/10/22
Column: CHIRALPAKAD
Br ‘ CO,Et Solvent: hexane / 2-propanol =90 : 10
N O Flow Speed: 1.0 cm3/ min
NMe Conc. 3.0mg/mlL
4b-major Vol. 3 uL

UV: 254 nm

File:NKT-73 major. CHR
Injection Date:10-22-2015 Time:20:54:43

*Integrator Parameters
Up Slope= 2, Down Slope= 2 , Minimum width= 10.00 sec , Sensitivity= b points
Time Event = 0.000 to 2000.000 min.,Minimum area= 100 uv¥sec , Baseline Compensative=0

No. R.T. Area% Height Height% Left Right
(minute) (mv) Base Base

1 16.867 15.1206 9.8886 16.6698 16.140 17.912
2 19.068 84.8794 49.4315 83.3302 18.020 20.203

Total 59. 320
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Sample Exptl No. NKT-73 (minor)
Data: 2015/10/22
Column: CHIRALPAK AD
Solvent: hexane / 2-propanol =90 : 10
Flow Speed: 1.0 cm3/ min

Conc. 3.0mg/mL

Vol. 3uL
UV: 254 nm

File:NKT-073 minor2. CHR
Injection Date:10-24-2015 Time:14:55:06

*Integrator Parameters
Up Slope= 2, Down Slope= 2 , Minimum width= 10.00 sec , Sensitivity= b points
Time Event = 0.000 to 2000.000 min.,Minimum area= 100 uv¥sec , Baseline Compensative=0

No. R.T. Area% Height Height% Left Right
(minute) (mv) Base Base

1 30.355 14.6996  6.3665 17.7027 29.230 33.825
2 36.733 85.3004 29.5969 82.2973 33.847 39.398

Total 35. 963
30 | 2)36. 733
i |
] f}
25 | l\
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Sample Exptl No. MTG-352 (major)
Data: 2014/05/15
Column: CHIRALPAKAD

Br 3 CO,BU' Solvent: hexane / 2-propanol =90 : 10
N o Flow Speed: 1.0 cm3/ min
NH Conc. 3.0mg/mlL
4c-major Vol. 3 uL

UV: 254 nm

File:A201405152215. CHR
Injection Date:05-15-2014 Time:22:15:08

*Integrator Parameters
Up Slope= 2, Down Slope= 2 , Minimum width= 10.00 sec , Sensitivity= b points
Time Event = 0.000 to 2000.000 min.,Minimum area= 100 uv¥sec , Baseline Compensative=0
No. R.T. Area% Height Height% Left Right
(minute) (mv) Base Base

1 11.013 92.8123 282. 1394 93.8699 4.730 22.797
2 12.413 7.1877 18.4249 6.1301 4.730 22.797

Total 300. H64
011,013
9250 -
200 |
_ 150
= 1
100
50
2)12. 413
0 1 S —
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minute
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Sample 0
Br llllll (:C)zEBUt
“% =0
‘i!'& NH
4c-minor

File:NKT-107 down. CHR

Injection Date:01-15-2016 Time:10:42:06

*Integrator Parameters
Up Slope= 2, Down Slope= 2

, Minimum width= 10.00 sec

Time Event = 0.000 to 2000, 000 min., Minimum area= 100 uvksec ,

Exptl No.
Data:
Column:
Solvent:
Flow Speed:
Conc.

Vol.

uv:

NKT-107 (minor)

2016/01/15

CHIRALPAK AD

hexane / 2-propanol =90 : 10

1.0 cm3/ min

3.0 mg / mL

3 ul
254 nm

Sensitivity= b points
Baseline Compensative=0

No. R.T. Area% Height Height% Left Right
(minute) (mv) Base Base
1 20. 357 11.8159 3.9927 12.5910 18.873 23.63H
2 21.967 88. 1841 27.7178 87.4090 18.873 23.635
Total 31.711
2)21.967
[
25 - ’I\
20 -
15
= ]
10—_
5] 1)20. 387
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gigg_quijkjL__, . N~
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minute
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Sample

Cl CO,Et
S O

4d-major

File:NKT-105 fr12-15.CHR
Injection Date:01-09-2016 Time:21:48:08

#Integrator Parameters

Up Slope= 2 , Down Slope= 2

, Minimum width= 10. 00 sec

Time Event = 0.000 to 2000.000 min., Minimum area= 100 uvksec ,

Exptl No.
Data:
Column:
Solvent:
Flow Speed:
NH Conc.
Vol.
uv:

NKT-105 (major)

2015/10/22

CHIRALPAK AD

hexane / 2-propanol =90 : 10

1.0 cm3/ min

3.0 mg / mL

3 ul
254 nm

Sensitivity= b points
Baseline Compensative=0

No. R.T. Area% Height Height% Left Right
(minute) (mv) Base Base
1 19. 102 19.7914 41.0603 28.0421 13.710 35.133
2 29. 082 80.2086 105h.3637 71.9579 13.710 35.133
Total 146. 424
A 2)29. 082
100 |
E 50~ 1)19. 102
|
|
|
‘I
0_“_d__~nwAW_JL__/h_dm \Q_J/\V/\E,I«H_ -
o 8 s e e 30 35 40 45

minute

S-69



Sample

4d-minor

File:NKT-105 major. CHR
Injection Date:01-09-2016 Time:20:43:34

#Integrator Parameters

Exptl No.
Data:
Column:
Solvent:
Flow Speed:
Conc.

Vol.

uv:

NKT-105 (minor)

2015/10/24

CHIRALPAK AD

hexane / 2-propanol =90 : 10

1.0 cm3/ min

3.0 mg / mL

3 ul
254 nm

Up Slope= 2 , Down Slope= 2

Time Event = 0.000 to 2000.000 min., Minimum area= 100 uvksec ,

, Minimum width= 10.00 sec , Sensitivity= b points

Baseline Compensative=0

No. R.T. Area% Height Height% Left Right
(minute) (mv) Base Base
1 28. 778 80.6544 29, 3461 82.6548 26.845 35.5H72
2 33. 508 19. 3456 6.1583 17.3452 26.845 35.572
Total 35. 504
30 -] 1)28. 778
25
20—:
z 15
10
4 2)33. 508
5
0 ,____._Pll\_r'\v_jL L e N _— - .
o 8 s e e 30 95 10 45

minute
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Sample

CO,Et

NH

C| 4e-major

File:NKT-075 major. CHR
Injection Date:11-06-2015 Time:17:33:32

¥Integrator Parameters

Exptl No.
Data:
Column:
Solvent:
Flow Speed:
Conc.

Vol.

uv:

NKT-75 (major)

2015/11/06

CHIRALPAK AD

hexane / 2-propanol =90 : 10

1.0 cm3/ min

3.0 mg / mL

3 ul
254 nm

Up Slope= 2 , Down Slope= 2 |, Minimum width= 10.00 sec , Sensitivitv= 5 points
Time Event = 0.000 to 2000.000 min.,Minimum area= 100 uvksec , Baseline Compensative=0
No. R.T. Area% Height Height% Left Right
(minute) (mv) Base Base
1 18. 062 13.9474 14.5356 15.8884 17.263 19.813
2 22.269 86.0b26 76.9503 84.1116 21.187 25.209
Total 91. 486
80 2)22. 269
- {‘l
|
o] |
: |
= 10';
E -
20-: 1718, 062
0__ _J_'\,_,lnL______._,__/\q___ _q_/““x__// \,h) — I
o 5 o 5 '.'2|0""2|5' 30 s
minute
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Exptl No. MTG-334 (minor)
Data: 2016/06/01
Column: CHIRALPAK AD
Solvent: hexane / 2-propanol =90 : 10

Sample

Flow Speed: 1.0 cm3/ min
Conc. 3.0mg/mlL

Cc| 4e-minor Vol. 3 uL
UV: 254 nm

File:A201606092258. CHR
Injection Date:06-09-2016 Time:22:58:35

#Integrator Parameters
Up Slope= 2 , Down Slope= 2 , Minimum width= 10.00 sec , Sensitivity= b points
Time Event = 0.000 to 2000.000 min.,Minimum area= 100 uv¥sec , Baseline Compensative=0
No. R.T. Area% Height Height% Left Right
(minute) (mv) Base Base

1 20.603 93.6131  9.1593 94.6669 19.820 23.670
2 25.157 6.3869 0.5160 b5.3331 24.352 27.685

Total 9.675
1) 20. 603

5 ]

=
0 2)25. 157
N
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minute
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Sample 5 Exptl No. NNO-541 (major)
Data: 2016/05/28
Column: CHIRALPAK AD
Br, N CN Solvent:  hexane / 2-propanol =90 : 10
N © Flow Speed: 1.0 cm3/ min
NH Conc. 3.0mg/mlL
4f-major Vol 3uL
UV: 254 nm

File:A201605282333. CHR
Injection Date:05-28-2016 Time:23:33:05

#Integrator Parameters
Up Slope= 2 , Down Slope= 2 , Minimum width= 10.00 sec , Sensitivity= b points
Time Event = 0.000 to 2000.000 min.,Minimum area= 100 uvksec , Baseline Compensative=0

No. R.T. Area% Height Height% Left Right
(minute) (mv) Base Base

1 25.802 48.0503 156. 0507 68. 1151 24.562 53.005
2 32.213 51.9497 73.0479 31.8849 24.562 53.005

Total 229. 099
1) 25. 802
150
100 —
. 2)32.213
B
50
. ‘/\—/} ]5
0 __,J\'L‘__IL___._.___._M__—
0 I I I I Zb I I 4h I I I I 60
minute
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Sample Exptl No. NKT-101 (major)

0 Data: 2015/12/21
Column: CHIRALPAKAD
 "'CO2Et Solvent: hexane / 2-propanol =90 : 10
N o Flow Speed: 1.0 cm3/ min
QNH Conc. 3.0 mg/mL
4g-major YJ(;II ;—5}2‘—[‘
: nm

File:NKT-101 re. CHR
Injection Date:12-19-2015 Time:15:25:57
#Integrator Parameters

Up Slope= 2 , Down Slope= 2 , Minimum width= 10.00 sec , Sensitivity= b points
Time Event = 0.000 to 2000.000 min.,Minimum area= 100 uvksec , Baseline Compensative=0

No. R.T. Area% Height Height% Left Right
(minute) (mv) Base Base

1 24.618 37.6561b  5.8457 38.2531 22.062 26.430
2 28.733 62.3485 9.4360 61.7469 27.678 30.693

Total 15. 282

10

2)28.733

mV

f
|
| 1)24.618 ((

minute
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S 1
ample o

llllll"”(:()zEﬁ
“ =0
//
NH

4g-minor

File:A201603032040. CHR
Injection Date:03-03-2016 Time:20:40:40

#Integrator Parameters
Up Slope= 2 , Down Slope= 2

, Minimum width= 10. 00 sec

Exptl No.
Data:
Column:
Solvent:
Flow Speed:
Conc.

Vol.

uv:

Time Event = 0.000 to 2000.000 min., Minimum area= 100 uvksec ,

No. R.T. Area%
(minute) (mv)

Height Height%

Left
Base

NNO-555 (minor)
2016/05/28

CHIRALPAK AD

hexane / 2-propanol =90 : 10

1.0 cm3/ min

3.0 mg / mL

3 ul
254 nm

Sensitivity= b points
Baseline Compensative=0

Right
Base

1 28.678 41.4757 118.7575 43.4759 27.266 30.870

2 32.203 58. 5243 154.3995 56. 5241

30.870 35.807

Total 273. 157
) 2)32.203
150
1)28.678
100
=
50
0 T
T J T | T T T | T T T | T | T T T T | T T T ‘ T T T T ‘ T T T T | T T T T
0 5 10 15 20 25 30 35 40 45 50
minute
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Sample Exptl No. NNO-557 (major)

O
Data: 2016/04/28
Column: CHIRALPAK AD
‘ *1CO4Et Solvent: hexane / 2-propanol =95 :5
Br N O Flow Speed: 1.0 cm3/ min
NH Conc. 3.0 mg/mL
4h-major Vol. 3 uL
UV: 254 nm

File:A201605281533. CHR
Injection Date:05-28-2016 Time:15:33:38

*Integrator Parameters
Up Slope= 2, Down Slope= 2 , Minimum width= 10.00 sec , Sensitivity= b points
Time Event = 0.000 to 2000.000 min.,Minimum area= 100 uv¥sec , Baseline Compensative=0

No. R.T. Area% Height Height% Left Right
(minute) (mv) Base Base

1 50.877 41.3681 5.0930 44.6019 48.457 62,062
2 56.405 58.6319  6.3259 55.3981 48.457 62.062

Total 11. 419

6 2)56. 405

f
1)50. 877 \

mV

T T T T T | T T T T ‘ T
0 20 40 60
minute
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Sample 5 Exptl No. NNO-557 (minor)
Data: 2016/04/28
‘ Column: CHIRALPAKAD
’ 11COLEt Solvent: hexane / 2-propanol = 95 : 5
Br ,//’40 Flow Speed: 1.0 cm3/ min
NH Conc. 3.0mg/mL
4h-minor Vol. 3 ulL
UV: 254 nm

File:A201605281707. CHR
Injection Date:05-28-2016 Time:17:07:03

#Integrator Parameters
Up Slope= 2 , Down Slope= 2 , Minimum width= 10.00 sec , Sensitivity= b points
Time Event = 0.000 to 2000.000 min.,Minimum area= 100 uvksec , Baseline Compensative=0

No. R.T. Area% Height Height% Left Right
(minute) (mv) Base Base

1 46.382 53.4202 5.6784 59.7461 44.232 52.958
2 56.923 46.5798  3.82568 40. 2539 53.465 63.802

Total 9. 504
1)46. 382 568607
) i 2)56. 923 495798
=
2 —
0o | 90 a0 60

minute
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Sample Exptl No. MTG-375

O
Data: 2014/03/18
Column: CHIRALPAK AD
B N OCOZEt Solvent:  hexane / 2-propanol =90 : 10

Flow Speed: 1.0 cm3/ min

N Conc. 3.0mg/mL
Br
& Vol. 3 uL

5 UV: 254 nm
CH, £ ©.5 2.58 6TT & OFFS @ B8/86/08 88:83
_ i-11
5- %-
18-
15-
- i-ig
26" 15.?3
n 21.47
25-
- 1-11
I8~ ;;
15-
D-2868 AR/RAGAGE BHEIG3
SAMPLE: TEST TAA: ? CH: 1
FILE: 1 CALC-METHOD: ARERY TRBLE: & [ANC: RRER
W . RT ARER CORE  BC '
t 18.73 12680 5.882 BB
2 19,43 3339 1.549 BB @Q
3 21 .47 199534 97 568 BB o
TOTAL
215553 1 * @388
PERK BEJ 8
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