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General methods. All reactions sensitive to moisture and/or air were carried out under
an atmosphere of argon in dry, freshly distilled solvents under anhydrous conditions
using oven-dried glassware unless otherwise noted. Anhydrous dichloromethane
(CH,Cl,) was purchased from Kanto Chemical Co. Inc. and used directly without
further drying. Anhydrous tetrahydrofuran, diethyl ether, and toluene were purchased
from Wako Pure Chemical Industries, Ltd. and further purified by a Glass Contour
solvent purification system under an atmosphere of argon immediately prior to use.
Diisopropylethylamine, triethylamine, 2,6-lutidine, acetonitrile (CH3CN), benzene, and
methanol were distilled from calcium hydride under an atmosphere of argon.
Hexamethyphosphoramide (HMPA) and
1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone (DMPU) were distilled from
calcium hydride under reduced pressure. N, N-dimethylformamide (DMF) and dimethyl
sulfoxide (DMSO) were distilled from magnesium sulfate under reduced pressure. All
other chemicals were purchased at highest commercial grade and used directly.
Analytical thin-layer chromatography (TLC) was performed using E. Merck silica gel
60 Fys4 plates (0.25-mm thickness). Flash column chromatography was carried out using
Kanto Chemical silica gel 60N (40-100 mesh, spherical, neutral) or Fuji Silysia silica
gel BW-300 (200-400 mesh). Optical rotations were recorded on a JASCO P-1020
digital polarimeter. IR spectra were recorded on a JASCO FT/IR-4100 spectrometer. 'H
and C NMR spectra were recorded on a JEOL JNM-ECA-600 spectrometer or a
Varian Unity INOVA 600 spectrometer, and chemical shift values are reported in ppm
(8) downfield from tetramethylsilane with reference to internal solvent ['H NMR,
CHCI; (7.24), C¢HDs (7.15); °C NMR, CDCl; (77.0), CsDs (128.0)] unless otherwise

noted. Coupling constants (J) are reported in Hertz (Hz). The following abbreviations
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were used to designate the multiplicities: s = singlet; d = doublet; t = triplet; m =
multiplet; br = broad. EI and FAB mass spectra were recorded on a JEOL JMS-700

spectrometer and ESI mass spectra were measured on a Bruker microTOFfocus

spectrometer.
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H H 93%
8

Ph_© H OH 03, MeOH/CH,Cl, Ph{_© H OH
E/ P —78 °C; then NaBH, E/\II/OH
0] —-78t00°C,18.5h H 0 H
9

Diol 9. Ozone was bubbled through a solution of olefin 8 (2.53 g, 9.65 mmol) in
MeOH/CH,Cl, (1:1, v/v, 100 mL) at =78 °C until a pale blue color was persisted.
Oxygen was bubbled through the solution to remove excess ozone. NaBHy (1.75 g, 46.3
mmol) was then added to the solution at —78 °C. The resultant solution was allowed to
warm to 0 °C and stirred at that temperature for 18.5 h. The reaction mixture was
quenched with H,O. The mixture was diluted with EtOAc, washed with H,O and brine,
dried over Na,SOy, filtered, and concentrated under reduced pressure to give diol 9
(2.38 g, 93%) as colorless crystals. An analytically pure sample was obtained by
recrystallization from EtOAc: mp 183—184 °C; [a]p> —30.4 (c 2.69, MeOH); IR (KBr)
3301, 2868, 1447, 1126, 1107, 1169, 1030, 1010, 982, 971, 745, 695, 647 cm '; 'H
NMR (500 MHz, CDCl;) 6 7.48—7.46 (m, 2H), 7.37—7.33 (m, 3H), 5.51 (s, 1H), 4.30
(dd, J=10.0, 5.0 Hz, 1H), 3.88 (ddd, J = 11.5, 6.5, 4.5 Hz, 1H), 3.84—3.77 (m, 2H),
3.67 (dd, J = 10.0, 10.0 Hz, 1H), 3.53 (ddd, J = 11.0, 9.5, 5.0 Hz, 1H), 3.40 (ddd, J =
10.0, 9.5, 5.0 Hz, 1H), 3.34 (ddd, J=9.0, 5.0, 4.5 Hz, 1H), 2.49 (ddd, J=11.0, 5.0, 4.0
Hz, 1H), 2.12 (d, J = 11.5 Hz, 1H), 1.93 (dd, J = 6.5, 5.5 Hz, 1H), 1.72 (ddd, J = 12.0,
11.0, 11.0 Hz, 1H); °C NMR (125 MHz, CDCls) & 137.2, 129.1, 128.4 (x 2), 126.1 (x

2), 101.7, 81.5, 76.4, 73.0, 69.2, 66.8, 63.0, 37.9; HRMS (FAB) calcd for C14H ;905 [(M

+H)"]267.1227, found 267.1236.

H TIPSCI, imidazole H
Ph_ 0 OH THF/CH,Cl, Ph O OH
Y rt, 80 min Y
o) o OH 0] o OTIPS
H o H 98% H > H
9 10
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Alcohol 10. To a solution of diol 9 (500 mg, 1.87 mmol) in CH,Cl,/THF (3:2, v/v, 12.5
mL) at 0 °C were added imidazole (762 mg, 11.2 mmol) and TIPSCI (1.90 mL, 8.98
mmol), and the resultant solution was stirred at room temperature for 80 min. The
reaction mixture was quenched with saturated aqueous NH4Cl solution. The mixture
was diluted with EtOAc, washed with brine, dried over Na,SQO,, filtered, and
concentrated under reduced pressure. Purification of the residue by flash column
chromatography (silica gel, 10 to 60% EtOAc/hexanes) gave alcohol 10 (775 mg, 98%)
as colorless crystals: mp 71—72 °C; [o]p> +11.0 (¢ 2.09, CHCls); IR (KBr) 3417, 2941,
2865, 1461, 1383, 1366, 1100, 1015, 882, 760, 696 cm'; 'H NMR (500 MHz, CDCl;) &
7.50—7.48 (m, 2H), 7.34—7.31 (m, 3H), 5.51 (s, 1H), 4.27 (dd, J = 10.5, 5.0 Hz, 1H),
4.05 (dd, J=9.5, 4.5 Hz, 1H), 3.86 (d, /= 1.5 Hz, 1H), 3.83 (m, 1H), 3.79 (dd, J= 9.5,
8.0 Hz, 1H), 3.63 (dd, J = 10.5, 10.5 Hz, 1H), 3.52 (ddd, J = 11.5, 9.0, 4.5 Hz, 1H),
3.43—3.35 (m, 2H), 2.48 (ddd, J = 11.5, 4.5, 4.5 Hz, 1H), 1.72 (ddd, J = 11.5, 11.5,
11.5 Hz, 1H), 1.19—1.03 (m, 21H); *C NMR (125 MHz, CDCl;) & 137.3, 129.0, 128.2
(x2),126.1 (x 2), 101.6, 78.9, 76.3, 72.7, 70.4, 69.1, 66.6, 36.8, 17.8 (x 6), 11.6 (x 3);

HRMS (ESI) calcd for Co3H3505SiNa [(M + Na)'] 445.2381, found 445.2389.

H TPAP, NMO H
Ph O OH 4AMS, CH,Cl, Ph _O.: 0
el vy
0 OTIPS - 0 OTIPS
i O H 96% HOH
10 11

Ketone 11. To a solution of alcohol 10 (780 mg, 1.84 mmol) in CH,Cl, (10 mL) were
added 4 A molecular sieves (700 mg), NMO (475 mg, 4.05 mmol), and TPAP (13.0 mg,
0.037 mmol), and the resultant solution was stirred at room temperature for 40 min. The

reaction mixture was directly subjected to flash column chromatography (silica gel,
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10% EtOAc/hexanes) to afford ketone 11 (743 mg, 96%) as colorless crystals: mp
73—74 °C; [a]p™ —3.7 (¢ 0.52, benzene); IR (KBr) 3302, 2940, 2864, 1724, 1642, 1462,
1383, 1125, 1013 cm '; 'H NMR (500 MHz, CDCl3) § 7.50—7.48 (m, 2H), 7.39—7.33
(m, 3H), 5.57 (s, 1H), 4.44 (dd, J=10.5, 5.0 Hz, 1H), 4.07—4.02 (m, 3H), 3.97 (ddd, J
=11.0, 9.5, 6.0 Hz, 1H), 3.78 (dd, J = 10.5, 10.0 Hz, 1H), 3.66 (ddd, J = 10.0, 9.5, 5.0
Hz, 1H), 3.02 (dd, J = 17.0, 6.0 Hz, 1H), 2.59 (dd, J = 17.0, 11.0 Hz, 1H), 1.13—1.01
(m, 21H); *C NMR (125 MHz, CDCls) § 204.8, 137.0, 129.1, 128.3 (x 2), 126.1 (x 2),
101.2, 84.6, 75.4, 70.7, 69.2, 63.3, 44.6, 17.8 (x 6), 11.6 (x 3); HRMS (FAB) calcd for

C»3H370sSi [(M + H)'] 421.2405, found 421.2416.

Ph3P+CHsBr_
Phe _O.F 0O nBuli, THE  ph_ O
Y\II/ 0°Ctort,12h Y\I\/i/
o) OTIPS o) OTIPS
H O 91% HO R
11 12

Olefin 12. To a suspension of PhsP"CH;Br (539.9 mg, 1.511 mmol) in THF (15 mL) at
0 °C was added n-BuLi (2.64 M solution in hexane, 0.525 mL, 1.39 mmol), and the
resulting ylide suspension was stirred at 0 °C for 30 min. To this solution was added a
solution of ketone 11 (124.1 mg, 0.2950 mmol) in THF (2.5 mL + 1.0 mL X 2), and the
resultant mixture was stirred at room temperature for 12 h. The reaction mixture was
quenched with saturated aqueous NH4Cl solution. The mixture was diluted with EtOAc,
washed with brine, dried over Na,SO4, and concentrated. Purification of the residue by
flash column chromatography (silica gel, 0 to 1% EtOAc/hexanes) gave olefin 12
(112.2 mg, 91%) as colorless crystals: mp 70—71 °C; [a]p> —39.2 (¢ 0.54, benzene);
IR (KBr) 3269, 2942, 2867, 1643, 1631, 1451, 1383, 1107, 1002, 882, 748, 694 cm '

'"H NMR (500 MHz, CDCls) & 7.48—7.47 (m, 2H), 7.37—7.31 (m, 3H), 5.53 (s, 1H),
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5.09 (s, 1H), 5.00 (s, 1H), 4.29 (dd, J= 10.5, 4.5 Hz, 1H), 4.00 (dd, J=9.5, 5.5 Hz, 1H),
3.94—3.88 (m, 2H), 3.67 (dd, J = 10.5, 10.0 Hz, 1H), 3.58—3.49 (m, 2H), 2.74 (dd, J =
12.0, 4.5 Hz, 1H), 2.45 (dd, J = 12.0, 11.5 Hz, 1H), 1.14—1.00 (m, 21H); °C NMR
(125 MHz, CDCl3) & 141.6, 137.5, 129.0, 128.3 (x 2), 126.1 (x 2), 111.6, 101.6, 79.1,
79.1, 73.3, 69.4, 63.7, 39.2, 18.0 (x 6), 12.0 (x 3); HRMS (FAB) calcd for CosH3004Si

[(M + H)'] 419.2612, found 419.2615.
H H
PhYO : TBAF, THF PhYO :
0 otps 150 0 OH
HOH 99% HOH
12 13

Alcohol 13. To a solution of olefin 12 (594 mg, 1.42 mmol) in THF (15 mL) was added

TBAF (1.0 M solution in THF, 2.50 mL, 2.50 mmol), and the resultant solution was
stirred at room temperature for 1.5 h. The reaction mixture was diluted with EtOAc,
washed with saturated aqueous NH4Cl solution and brine, dried over Na,SOy, filtered,
and concentrated under reduced pressure. Purification of the residue by flash column
chromatography (silica gel, 50 to 90% EtOAc/hexanes) gave alcohol 13 (372 mg, 99%)
as colorless crystals: mp 125—126 °C; [a]p> —53.8 (¢ 0.29, CHCl;); IR (KBr) 3396,
2915, 2872, 1643, 1383, 1330, 1105, 904, 752, 697 cm™'; "H NMR (500 MHz, CDCl;) &
7.49—7.47 (m, 2H), 7.38—7.32 (m, 3H), 5.54 (s, 1H), 4.99 (s, 1H), 4.85 (s, 1H), 4.33
(dd, J=10.5, 4.5 Hz, 1H), 3.99 (m, 1H), 3.93 (m, 1H), 3.81 (dd, J = 12.0, 7.0 Hz, 1H),
3.71 (dd, J = 10.5, 9.5 Hz, 1H), 3.61—3.53 (m, 2H), 2.75 (dd, J = 12.5, 4.5 Hz, 1H),
2.46 (m, 1H); >C NMR (125 MHz, CDCl3) & 140.6, 137.3, 129.0, 128.3 (x 2), 126.1 (x
2), 111.4, 101.5, 78.6, 78.4, 73.2, 69.2, 62.4, 38.8; HRMS (EI) calcd for C;sH;304 (M)

262.1200, found 262.1205.
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H H
Ph 0O BnBr, NaH Ph_ O
Vo B T
o) OH 0] OBn
N @) N 100% o @) g
13 14

Benzyl ether 14. To a solution of alcohol 13 (1.10 g, 4.19 mmol) in DMF (50 mL) at
0 °C was added NaH (60% in mineral oil, 0.420 g, 8.75 mmol), and the resultant
solution was stirred at 0 °C for 30 min. To this solution was added benzyl bromide
(0.750 mL, 6.31 mmol), and the resultant mixture was allowed to warm to room
temperature and stirred for 3 h. The reaction mixture was quenched with saturated
aqueous NH4CI solution. The mixture was extracted with Et;O, and the organic layer
was washed with H,O and brine, dried over Na,SQ,, filtered, and concentrated under
reduced pressure. Purification of the residue by flash column chromatography (silica gel,
0 to 20% EtOAc/hexanes) gave benzyl ether 14 (1.49 g, 100%) as colorless crystals: mp
108—109 °C: [a]p> —25.9 (¢ 1.00, CHCl;); IR (KBr) 3088, 3065, 3031, 2953, 2928,
2884, 2856, 1655, 1471, 1462, 1253, 1099, 836, 777, 697 cm'; '"H NMR (600 MHz,
CDCls) 6 7.48—7.37 (m, 2H), 7.37—7.27 (m, 8H), 5.53 (br s, 1H), 4.98 (s, 1H), 4.90 (s,
1H), 4.63 (d, J = 12.0 Hz, 1H), 4.57 (d, J = 12.0 Hz, 1H), 4.35 (dd, J = 10.3, 4.8 Hz,
1H), 4.10 (dd, J = 4.5, 6.2 Hz, 1H), 3.80 (dd, J = 4.5, 10.3 Hz, 1H), 3.72 (dd, J = 10.3,
10.3 Hz, 1H), 3.67 (dd, J = 10.3, 6.2 Hz, 1H), 3.61—3.52 (m 2H), 2.74 (dd, J = 12.4,
4.5 Hz, 1H), 2.44 (br dd, J = 12.4, 12.0 Hz, 1H); °C NMR (150 MHz, CDCl;) & 141.2,
137.9, 137.5, 129.0, 128.4 (x 2), 128.3 (x 2), 127.9 (x 2), 127.8, 126.1 (x 2), 111.6,
101.5, 78.8, 77.4, 73.6, 73.5, 69.7, 69.3, 39.1; HRMS (ESI) calcd for C»,H2404Na [(M +

Na)'] 375.1567, found 375.1572.
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H
Ph_0O- CSA, MeOH HO
Y CH2C|2, rt, 12 h
O O OBn > HO ’/,,O‘\\‘ OBn
H ™ H
14

90%
15

Diol 15. To a solution of benzyl ether 14 (54.9 mg, 0.156 mmol) in MeOH/CH,Cl, (1:1,
v/v, 2 mL) was added CSA (12.0 mg, 0.0520 mmol), and the resultant solution was
stirred at room temperature for 12 h. The reaction mixture was quenched with saturated
aqueous NaHCOj; solution. The mixture was diluted with EtOAc, and the organic layer
was washed with brine, dried over Na,SO;,, filtered, and concentrated under reduced
pressure. Purification of the residue by flash column chromatography (silica gel, 0 to
20% EtOAc/hexanes) gave diol 15 (37.0 mg, 90%) as colorless crystals: mp
118—119 °C; [a]p™ +15.7 (¢ 1.00, CHCl3); IR (KBr) 3295, 3088, 3065, 3031, 2953,
2928, 2884, 2856, 1655, 1471, 1462, 1253, 1099, 836, 777, 697 cm '; "H NMR (600
MHz, CDCls3) & 7.35—7.31 (m, 4H), 7.28 (m, 1H), 4.90 (br s, 1H), 4.80 (br s, 1H), 4.59
(d, J=12.4 Hz, 1H), 4.55 (d, /= 12.4 Hz, 1H), 4.02 (br dd, J = 4.4, 6.5 Hz, 1H), 3.84
(br dd, J=11.7, 4.8 Hz, 1H), 3.76 (br dd, J = 11.7, 4.8 Hz, 1H), 3.74 (dd, /= 10.3, 4.4
Hz, 1H), 3.64 (dd, J = 10.3, 6.5 Hz, 1H), 3.64 (m 1H), 3.32 (ddd, J = 8.9, 4.8, 4.8 Hz,
1H), 2.69 (dd, J=13.1, 5.2 Hz, 1H), 2.57 (br s, 1H), 2.50 (m, 1H), 2.21 (br dd, J = 13.1,
11.0 Hz, 1H); *C NMR (150 MHz, CDCls) & 141.6, 137.8, 128.4 (x 2), 127.9 (x 2),
127.8, 110.1, 81.4, 76.7, 73.5, 70.2, 68.4, 63.2, 41.8; HRMS (ESI) calcd for

C15H,00sNa [(M + Na)'] 287.1254, found 287.1260.

HO TBSCI, imidazole TBSO

DMF, 50 °C, 14.5 h

HO_ ., OBn » TBSO._ ‘., .~ OBn

@) 97% @)
15 S

Bis-TBS ether S1. To a solution of diol 15 (100.3 mg, 0.379 mmol) in DMF (4 mL)
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were added imidazole (105.5 mg, 1.55 mmol) and TBSCI (195.1 mg, 1.29 mmol), and
the resultant solution was stirred at 50 °C for 14.5 h. The reaction mixture was
quenched with saturated aqueous NH4Cl solution. The mixture was extracted with
EtOAc, and the organic layer was washed with brine, dried over Na,SO,, filtered, and
concentrated under reduced pressure. Purification of the residue by flash column
chromatography (silica gel, 0 to 2.5% EtOAc/hexanes) gave bis-TBS ether S1 (182.0
mg, 97%) as a colorless oil: [a]p™ +17.2 (¢ 1.29, CHCl;); IR (film) 3088, 3065, 3031,
2953, 2928, 2884, 2856, 1655, 1471, 1462, 1253, 1099, 836, 777, 697 cm '; '"H NMR
(600 MHz, CDCl3) 6 7.34—7.24 (m, 4H), 7.26 (m, 1H), 4.82 (br s, 1H), 4.79 (br s, 1H),
4.61 (d,J=12.0 Hz, 1H), 4.56 (d, J=12.0 Hz, 1H), 3.98 (dd, J=5.5, 5.5 Hz, 1H), 3.84
(dd, J=11.3, 2.0 Hz, 1H), 3.75 (dd, J = 10.3, 5.5 Hz, 1H), 3.71 (dd, J = 11.3, 4.9 Hz,
1H), 3.63 (dd, J = 10.3, 5.5 Hz, 1H), 3.62 (m 1H), 3.25 (ddd, J = 8.6, 4.9, 2.0 Hz, 1H),
2.56 (dd, J=12.1, 5.2 Hz, 1H), 2.19 (dd, J = 12.1, 10.3 Hz, 1H), 0.86 (s, 18H), 0.05 (s,
3H), 0.043 (s, 3H), 0.038 (s, 3H), 0.029 (s, 3H); °C NMR (150 MHz, CDCl3) & 142.9,
138.2, 128.3 (x 2), 127.8 (x 2), 127.5, 108.9, 83.0, 76.5, 73.6, 70.5, 68.0, 63.1, 42.8,
26.0 (x 3), 25.8 (x 3), 18.5, 17.9, —4.3, —4.9, —5.0, —5.2; HRMS (ESI) calcd for

C27H4gO4Si2Na [(M + Na)+] 5152983, found 515.2989.

CSA
TBSO MeOH, CH,Cl, TBSO
TBSO_ M, OBn = HO_ M, OBn
o) 87% (@)
S1 16

Alcohol 16. To a solution of bis-TBS ether S1 (1.30 g, 2.64 mmol) in MeOH/CH,Cl,
(1:1, v/v, 26 mL) was added CSA (66.1 mg, 0.285 mmol), and the resultant solution was
stirred at 0 °C for 2 h. The reaction mixture was quenched with saturated aqueous

NaHCOj solution. The mixture was diluted with EtOAc, and the organic layer was
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washed with brine, dried over Na,SQO,, filtered, and concentrated under reduced
pressure. Purification of the residue by flash column chromatography (silica gel, 0 to
15% EtOAc/hexanes) gave alcohol 16 (0.870 g, 87%) as a colorless oil: [(l]D24 +10.8 (¢
1.00, CHCIls); IR (film) 3459, 3087, 3063, 3031, 2952, 2928, 2856, 1655, 1253, 1095,
837, 776 cm'; "H NMR (600 MHz, CDCl;) & 7.33 (m, 4H), 7.30—7.26 (m, 1H), 4.86
(brs, 1H), 4.80 (br s, 1H), 4.59 (d, J= 12.4 Hz, 1H), 4.56 (d, J = 12.4 Hz, 1H), 4.01 (br
dd, J=4.4, 5.8 Hz, 1H), 3.83 (br dd, J = 11.3, 3.1 Hz, 1H), 3.75 (dd, J = 10.0, 4.4 Hz,
1H), 3.64 (dd, J = 10.0, 5.8 Hz, 1H), 3.61 (br dd, J = 11.3, 5.8 Hz, 1H), 3.57 (ddd, J =
11.0, 8.9, 5.2 Hz, 1H), 3.34 (ddd, J = 8.9, 5.3, 3.1 Hz, 1H), 2.59 (dd, J = 13.0, 5.2 Hz,
1H), 2.22 (dd, J=13.0, 11.0 Hz, 1H), 2.14 (br s, 1H), 0.86 (s, 9H), 0.06 (s, 3H), 0.05 (s,
3H); >C NMR (150 MHz, CDCls) & 142.0, 137.9, 128.4 (x 2), 127.84 (x 2), 127.77,
109.7, 82.1, 76.5, 73.5, 70.1, 68.7, 62.7, 43.0, 25.7 (x 3), 17.9, —4.2, —=5.0; HRMS (ESI)

caled for C,;H3404SiNa [(M + Na)+] 401.2119, found 401.2124.

1. SO5+pyridine, Et3N

TBSO DMSO/CH,Cl, = TBSO
oj\io 0°C, 0.5 h j/\io
HO. J. . Bnh — . B
o) : HO,C~ O :

2. NaClOZ, NaH2PO4
16 Me,C=CHMe
+BUOH/H,0, rt, 1.5 h 17

TolSH, DCC

DMAP, CH,Cl, TBSO

rt, 177.5h ﬂ
TolS A, OBn

85% (3 steps) O

© 7

Thioester 7. To a solution of alcohol 16 (34.3 mg, 0.0906 mmol) in CH,Cl,/DMSO (1:1,
v/v, 0.9 mL) was added Et;:N (0.0650 ml, 0.466 mmol). To this mixture cooled to 0 °C
was added SOs;-pyridine (57.7 mg, 0.363 mmol), and the resultant solution was stirred

at 0 °C for 0.5 h. The reaction mixture was extracted with Et,O, and the organic layer
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was washed successively with 1 M aqueous HCI solution, saturated aqueous NaHCO;
solution, and brine, dried over MgSQO,, filtered, and concentrated under reduced
pressure. The crude aldehyde was used immediately in the next reaction without
purification.

To a solution of the above crude aldehyde, 2-methyl-2-butene (0.0950 mL,
0.897 mmol), and NaH,PO, (12.0 mg, 0.100 mmol) in --BuOH/H,0 (5:1, v/v, 0.9 mL)
at 0 °C was added NaClO; (24.6 mg, 0.272 mmol), and the resultant mixture was stirred
at room temperature for 1.5 h. The reaction mixture was poured into CHCI3/H,0O. The
aqueous layer was acidified (pH 3) with 1 M aqueous HCI solution, and the organic
layer was separated. The aqueous layer was extracted with CHCl;. The combined
organic layer was washed with brine, dried over Na,SOy, filtered and concentrated
under reduced pressure. The crude carboxylic acid 17 was used immediately in the next
reaction without purification.

To a solution of the above crude carboxylic acid 17 in CH,Cl, (0.9 mL) at 0 °C
were added p-toluenethiol (12.4 mg, 0.0998 mmol), DMAP (1.2 mg, 0.0098 mmol), and
DCC (20.6 mg, 0.0998 mmol), and the resultant solution was allowed to warm to room
temperature and stirred for 17.5 h. The reaction mixture was diluted with Et,O.
Insoluble materials were filtered off, and the filtrate was washed with H,O and brine.
The organic layer was dried over MgSO,, filtered, and concentrated under reduce
pressure. Purification of the residue by flash column chromatography (silica gel, 0 to
2% EtOAc/hexanes) gave thioester 7 (38.5 mg, 85% for the three steps) as a colorless
oil: [a]p> —35.2 (¢ 0.84, CHCLy); IR (film) 3734, 3063, 3028, 2951, 2927, 2884, 2856,
1707, 1253, 1109, 837, 808, 779 cm '; 'H NMR (600 MHz, CDCl;) & 7.39—7.38 (m,

2H), 7.35—7.32 (m, 2H), 7.28—7.26 (m, 3H), 7.20—7.19 (m, 2H), 4.93 (br s, 1H), 4.91
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(br's, 1H), 4.68 (d, J= 12.4 Hz, 1H), 4.64 (d, J= 12.4 Hz, 1H), 4.18 (br dd, J = 6.2, 4.5
Hz, 1H), 4.01 (d, J = 7.6 Hz, 1H), 3.98 (ddd, J = 8.2, 7.6, 4.5 Hz, 1H), 3.82 (dd, J =
10.3, 4.5 Hz, 1H), 3.74 (dd, J = 10.3, 6.2 Hz, 1H), 2.66 (dd, J = 13.4, 4.5 Hz, 1H), 2.35
(s, 3H), 2.29 (dd, J = 13.4, 8.2 Hz, 1H), 0.84 (s, 9H), 0.03 (s, 3H), 0.00 (s, 3H); "*C
NMR (150 MHz, CDCl3) & 196.1, 140.8, 139.5, 138.1, 134.6 (x 2), 130.0 (x 2), 128.4
(x 2), 127.8 (x 2), 127.7, 123.7, 110.8, 86.9, 77.2, 73.6, 70.4, 70.1, 41.6, 25.7 (x 3),
21.3, 17.9, —4.6, —4.9; HRMS (ESI) calcd for CasHis04SSiNa [(M + Na)'] 521.2152,

found 521.2158.

MPMO._~_CO.H o
PivCl, EtgN 0
18 THF, —20 °C; MPMOMNJ{
+ /12 )\/O
then 19, LiCl
HN™ Ny 1t 135h 20 Bn
Bn 19  89%

Oxazolidinone 20. To a solution of carboxylic acid 18' (1.03 g, 4.59 mmol) and Et;N
(1.95 ml, 14.0 mmol) in THF (30 mL) cooled to —20 °C was added PivCl (0.675 ml,
5.54 mmol), and the resultant mixture was stirred at —20 °C for 2.5 h. To this mixture
were added LiCl (2920 mg, 6.888 mmol) and a solution of
(R)-4-benzyl-2-oxazolidinone (19) (813.4 mg, 4.590 mmol) in THF (16 mL), and the
resultant mixture was stirred at room temperature for 13.5 h. The reaction mixture was
diluted with EtOAc, and the organic layer was washed with H,O and brine, dried over
Na,SOq,, filtered, and concentrated under reduced pressure. The residue was purified by
flash column chromatography (silica gel, 30% EtOAc/hexanes) to give oxazolidinone
20 (1.57 g, 89%) as a pale yellow oil: [a]p** —37.8 (¢ 1.00, CHCl;); IR (film) 3061,
3028, 3001, 2931, 2859, 1780, 1699, 1513, 1388, 1248, 1211, 1097, 1032, 703 cm '; 'H

NMR (600 MHz, CDCls) & 7.32—7.29 (m, 2H), 7.26—7.23 (m, 3H), 7.17—7.16 (m,
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2H), 6.85—6.83 (m, 2H), 4.57 (ddd, J = 13.4, 6.5, 3.5 Hz, 1H), 4.41 (s, 2H), 4.10—4.08
(m, 2H), 3.76 (s, 3H), 3.54—3.51 (m, 2H), 3.23 (dd, J = 13.4, 3.4 Hz, 1H), 3.04—3.02
(m, 2H), 2.65 (dd, J = 13.4, 9.6 Hz, 1H), 2.02—1.97 (m, 2H); °C NMR (150 MHz,
CDCl3) 8 173.1, 159.1, 153.4, 135.4, 130.5, 129.4 (x 2), 129.3 (x 2), 128.9 (x 2), 127.3,
113.7 (x 2), 72.5, 68.9, 66.1, 55.22, 55.15, 37.8, 32.5, 24.5; HRMS (ESI) calcd for

CyHy505NNa [(M + Na)'] 406.1625, found 406.1622.

0 0 NaHMDS, THF o) 0
—78 °C; then Mel
MPMOMN/( ~7810-40°C, 4 h MPMOMNJ(
@] @]
95% (dr >20:1) )\/

Me
Bn Bn
21

20

Methylated product 21. To a solution of oxazolidinone 20 (821.2 mg, 2.142 mmol) in
THF (22 mL) at =78 °C was added NaHMDS (1.0 M solution in THF, 3.00 mL, 3.00
mmol), and the resultant solution was stirred at —78 °C for 1 h. To this mixture was
added Mel (0.725 mL, 4.77 mmol), and the resultant solution was stirred at —78 °C for 3
h and then at —40 °C for 1 h. The reaction was quenched with saturated aqueous NH,4Cl
solution and extracted with Et,O. The organic layer was washed with brine, dried over
MgSO,, filtered, and concentrated under reduced pressure. The residue was purified by
flash column chromatography (silica gel, 20 to 30% EtOAc/hexanes) to give methylated
product 21 (805.6 mg, 95%, dr >20:1 by 600 MHz 'H NMR analysis) as a yellow oil:
[a]p>* =57.7 (¢ 1.00, CHCIs); IR (film) 3028, 2930, 2857, 1777, 1696, 1513, 1385, 1247,
1207, 1091, 1032, 702 cm'; 'H NMR (600 MHz, CDCl;) & 7.32—7.28 (m, 2H),
7.25—7.20 (m, 3H), 7.15—7.13 (m, 2H), 6.82—6.79 (m, 2H), 4.38 (m, 1H), 4.33 (s,
2H), 3.97 (dd, J = 9.6, 3.1 Hz, 1H), 3.90 (m, 1H), 3.75 (m, 1H), 3.72 (s, 3H), 3.50 (m,
2H), 3.18 (dd, J = 13.4, 3.1 Hz, 1H), 2.68 (dd, J = 13.4, 9.6 Hz, 1H), 2.12 (dddd, J =

14.0, 8.2, 8.2, 5.5 Hz, 1H), 1.71 (dddd, J = 14.0, 5.5, 5.5, 4.8 Hz, 1H) 1.21 (d, J = 6.8
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Hz, 3H); °*C NMR (150 MHz, CDCl3) § 177.1, 159.1, 153.2, 135.4, 130.6, 129.4 (x 2),
129.2 (x 2), 128.8 (x 2), 127.2, 113.6 (x 2), 72.4, 68.1, 65.8, 55.24, 55.22, 38.0, 35.1,

33.6, 18.0; HRMS (ESI) caled for C,3H»;OsNNa [(M + Na)'] 420.1781, found

420.1779.
o o LIOH, ag H,0,
THF/H,O

MPMO\/\_)LN/Z< it 20.20 MPMO__~._COH

: 0 :

Me 98% Me

B

21 22

Carboxylic acid 22. To a solution of methylated product 21 (785.1 mg, 1.98 mmol) in
THF/H,0O (4:1, v/v, 30 mL) at 0 °C were added 30% aqueous H,O, solution (0.951 mL,
8.39 mmol) and a solution of LiOH*H,O (140.5 mg, 3.348 mmol) in H,O (4.2 mL), and
the resultant solution was allowed to warm to room temperature and stirred for 20.5 h.
The reaction mixture was cooled to 0 °C, quenched with saturated aqueous Na,SO;
solution, and stirred at 0 °C for 10 min. The reaction mixture was diluted with EtOAc
and acidified with 0.1 M aqueous HCI solution (pH 3). The whole mixture was
extracted with EtOAc, and the organic layer was washed with brine, dried over Na,SOy,
filtered, and concentrated under reduced pressure. The residue was purified by flash
column chromatography (silica gel, 15 to 30% EtOAc/hexanes) to give carboxylic acid
22 (462.5 mg, 98%) as a colorless oil: [a]p” —16.9 (¢ 1.00, CHCIL); IR (film) 2935,
2859, 1811, 1742, 1612, 1513, 1458, 1362, 1302, 1248, 1173, 1096, 1033, 819 cm '; 'H
NMR (600 MHz, CDCl3) 6 7.23—7.20 (m, 2H), 6.86—6.83 (m, 2H), 4.40 (d, /= 12.9
Hz, 1H), 4.37 (d, J = 12.9 Hz, 1H), 3.77 (s, 3H), 3.47 (t,J = 6.2 Hz, 2H), 2.70 (ddq, J =
6.8, 6.8, 6.8 Hz, 1H), 2.02 (dddd, J = 13.7, 6.8, 6.2, 6.2 Hz, 1H), 1.69 (dddd, J = 13.7,
6.8, 6.2, 6.2 Hz, 1H), 1.18 (d, J = 6.8 Hz, 3H) (one proton missing presumably due to

H/D exchange); °C NMR (150 MHz, CDCl3) § 172.1, 159.2, 130.3, 129.3 (x 2), 113.8

S15



(x2),72.7,67.0,55.3, 37.5, 32.8, 16.3; HRMS (ESI) calcd for C;3Hs04Na [(M + Na)+]

261.1097, found 261.1097.

CICO,i-Bu .
N-methylpiperidine
MPMO._~__CO,H  MeONHMe-HCI MmO~ .ome
Me CH,Clp, =15 °C, 21 h »a Me Me
09 73%

Weinreb amide 23. To a solution of carboxylic acid 22 (459.0 mg, 1.926 mmol) in
CH,Cl, (15 mL) at —15 °C were added N-methylpiperidine (0.725 mL, 5.94 mmol) and
isobutyl chloroformate (0.385 mL, 2.93 mmol), and the resultant mixture was stirred at
—15 °C for 80 min. To the mixture was added MeNHOMe-HCI (339.2 mg, 3.48 mmol),
and the resultant mixture was stirred at —15 °C for 21 h. The reaction mixture was
quenched with saturated aqueous NaHCOj; solution. The mixture was extracted with
EtOAc, and the organic layer was washed with brine, dried over Na,SOy, filtered, and
concentrated under reduced pressure. The residue was purified by flash column
chromatography (silica gel, 20 to 50% EtOAc/hexanes) to give Weinreb amide 23
(397.4 mg, 73%) as a colorless oil: [o]p> —19.4 (¢ 1.00, CHCl3); IR (film) 2964, 2936,
2861, 1659, 1613, 1514, 1463, 1248, 1174, 1093, 1034, 994, 820 cm '; '"H NMR (600
MHz, CDCl3) & 7.22—7.20 (m, 2H), 6.85—6.82 (m, 2H), 4.39 (d, J = 11.7 Hz, 1H),
4.36 (d,J=11.7 Hz, 1H), 3.77 (s, 3H), 3.63 (s, 3H), 3.46 (ddd, J=9.6, 5.8, 5.8 Hz, 1H),
3.39(ddd, J=9.6, 7.6, 5.2 Hz, 1H), 3.14 (s, 3H), 3.10 (m, 1H), 1.99 (dddd, J = 13.7, 8.6,
5.8, 5.2 Hz, 1H), 1.63 (dddd, J = 13.7, 7.6, 5.9, 5.8 Hz, 1H), 1.09 (d, J = 6.9 Hz, 3H);
C NMR (150 MHz, C¢Ds) 8 159.6, 131.3, 129.3 (x 2), 128.2, 114.0 (x 2), 72.6, 68.2,
60.9, 54.7, 34.1, 32.4, 32.2, 17.9; HRMS (ESI) calcd for C;sH,304NNa [(M + Na)']

304.1519, found 304.1523.
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O MeMgBr, THF O
PO~ come 0°C.05h  mpmo _~ N

: | z
Y 96%
23 Me Me ° 24 Me

Methyl ketone 24. To a solution of Weinreb amide 23 (35.4 mg, 0.126 mmol) in THF
(1.3 mL) at 0 °C was added MeMgBr (3.0 M solution in Et,O, 0.130 mL, 0.390 mmol),
and the resultant solution was stirred at 0 °C for 30 min. The reaction was quenched
with saturated aqueous NH4Cl solution. The mixture was extracted with Et,O, and the
organic layer was washed with brine, dried over MgSQO,, filtered, and concentrated
under reduced pressure. The residue was purified by flash column chromatography
(silica gel, 10% EtOAc/hexanes) to give methyl ketone 24 (28.5 mg, 96%) as a colorless
oil: [a]p>® —8.0 (¢ 1.00, CHCl3); IR (film) 2964, 2934, 2859, 1711, 1613, 1514, 1457,
1361, 1302, 1248, 1173, 1095, 1034, 820 cm '; '"H NMR (600 MHz, CDCl;) &
7.22—7.20 (m, 2H), 6.86—6.84 (m, 2H), 4.37 (s, 2H), 3.78 (s, 3H), 3.42 (m, 2H), 2.69
(ddq, /= 6.8, 6.8, 6.8 Hz, 1H), 2.11 (s, 3H), 1.98 (dddd, J = 14.1, 7.2, 6.8, 5.8 Hz, 1H),
1.58 (dddd, J = 14.1, 6.8, 6.2, 6.2 Hz, 1H), 1.06 (d, J = 6.8 Hz, 3H); °C NMR (150
MHz, CDCl3) 6 212.5, 159.1, 130.4, 129.3 (x 2), 113.7 (x 2), 72.6, 67.6, 55.3, 44.0,
32.7, 28.3, 16.3; HRMS (ESI) calcd for C;4Hy03Na [(M + Na)'] 259.1305, found

259.1304.

1. KHMDS

o) PhNTf,, THF
MPMO\/\)L —78°C, 15min MPMO\ﬂ/\)SJ\
© Mo S Megsn),, LiC : ° SnMeg
g Me Pd(PPhg)s, THF 6 Me
70°C, 1.5h
71% (2 steps)

Vinylstannane 6. To a solution of methyl ketone 24 (688 mg, 2.91 mmol) and PhNTf;

(1.37 g, 3.49 mmol) in THF (29 mL) at =78 °C was added KHMDS (7.00 mL, 0.5 M
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solution in toluene, 3.50 mmol), and the resultant solution was stirred at =78 °C for 15
min. The reaction mixture was quenched with saturated aqueous NH4ClI solution. The
mixture was extracted with EtOAc, and the organic layer was washed with brine, dried
over Na,SQ,, filtered, and concentrated under reduced pressure. The residue was
purified by flash column chromatography (silica gel, 2 to 20% EtOAc/hexanes) to give
an enol triflate, which was used immediately in the next reaction.

To a suspension of LiCl (1.23 g, 29.1 mmol) and Pd(PPh;)s (336 mg, 0.291
mmol) in THF (15 mL) were added a solution of the above enol triflate in THF (14.2
mL) and hexamethylditin (1.20 mL, 5.82 mmol), and the resultant solution was stirred
at 70 °C for 1.5 h. The reaction mixture was cooled to room temperature and diluted
with Et,O. Insoluble materials were filtered off, and the filtrate was concentrated under
reduced pressure. The residue was purified by flash column chromatography (silica gel,
0 to 50 % benzene/hexanes, then 20% EtOAc/hexanes) to give vinylstannane 6 (847 mg,
71% for the two steps) as a colorless oil: [a]p® —12.1 (¢ 1.00, C¢Hy); IR (film) 3033,
2954, 2931, 2856, 1613, 1513, 1456, 1362, 1302, 1248, 1173, 1097, 1038, 917, 820,
768, 710, 526, 511 cm'; "TH NMR (600 MHz, C¢Ds) & 7.25—7.23 (m, 2H), 6.81—6.80
(m, 2H), 5.72 (dd, J = 1.3, 1.3 Hz, 1H), 5.19 (d, J = 1.3 Hz, 1H), 4.34 (s, 2H), 3.38 (m,
2H), 3.29 (s, 3H), 2.63 (m, 1H), 1.69 (m, 2H), 1.02 (d, J= 6.8 Hz, 3H), 0.16 (s, 9H); °C
NMR (150 MHz, C¢Dg) 6 161.3, 159.7, 131.4, 129.3 (x 2), 124.0, 114.0 (x 2), 72.8,
68.5, 54.7, 42.7, 37.5, 22.1, —8.3 (x 3); HRMS (ESI) caled for C;7H,30,SnNa [(M +

Na)"] 407.1003, found 407.1009.
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1. allylIMgCl, Cul, THF
-40t0 25°C,2h
2. TBSCI, imidazole

BnO/\ﬂ,o DMF, i, 11.5h BnO/\E/\/CHO
3. 03, CH20|2, -78 °C; OTBS
25 then PhsP, rt, 15 h 26

69% (3 steps)

Aldehyde 26. To a suspension of copper(I) iodide (250 mg, 1.31 mmol) in THF (30
mL) at —40 °C was added allylmagnesium chloride (2.0 M solution in THF, 9.8 mL,
19.6 mmol), and the resultant mixture was stirred at =40 °C for 30 min. To the mixture
was added a solution of benzyl (S)-glycidyl ether (25) (2.00 mL, 13.1 mmol) in THF (35
mL), and the resultant mixture was stirred at —40 °C for 15 min and then at —25 °C for
1.75 h. The reaction mixture was quenched with saturated aqueous NH4Cl solution. The
mixture was extracted with EtOAc, and the organic layer was washed with brine, dried
over Na,SO,, filtered, and concentrated under reduced pressure. The residue was
purified by flash column chromatography (silica gel, 20% EtOAc/hexanes) to give an
olefin (2.69 g) as a colorless oil.

To a solution of the above olefin (2.69 g) in DMF (65 mL) were added
imidazole (1.78 g 26.2 mmol) and TBSCI (2.95 g, 19.6 mmol), and the resultant
solution was stirred at room temperature for 11.5 h. The reaction mixture was quenched
with saturated aqueous NH4Cl solution. The mixture was extracted with Et,O, and the
organic layer was washed with H,O and brine, dried over MgSO,, filtered and
concentrated under reduced pressure. The residue was purified by flash column
chromatography (silica gel, 0 to 15% EtOAc/hexanes) to give a TBS ether (4.19 g) as a
colorless oil.

Ozone was bubbled through a solution of the above TBS ether (4.19 g) in

CH,CI, (65 mL) at =78 °C until a pale blue color was persisted. Oxygen was bubbled
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through the solution to remove excess ozone. To the solution was then added
triphenylphosphine (13.78 g, 52.5 mmol), and the reaction mixture was gradually
allowed to warm to room temperature and stirred for 15 h. The mixture was
concentrated under reduced pressure. The residue was purified by flash column
chromatography (silica gel, 0 to 15% EtOAc/hexanes) to give aldehyde 26 (2.91 g, 69%
for the three steps) as a colorless oil: [a]p”” —16.1 (¢ 1.01, CHCl3); IR (film) 2953, 2928,
2893, 2856, 2717, 1726, 1472, 1362, 1254, 1099, 1041, 836, 776, 698 cm '; 'H NMR
(600 MHz, CDCls) 6 9.75 (dd, J = 1.7, 1.7 Hz, 1H), 7.34—7.30 (m, 4H), 7.27 (m, 1H),
4.51 (d,J=12.0 Hz, 1H), 4.48 (d, J=12.0 Hz, 1H), 3.88 (m, 1H), 3.40 (dd, /=9.6, 5.5
Hz, 1H), 3.33 (dd, J = 9.6, 6.2 Hz, 1H), 2.49—2.46 (m, 2H), 1.94 (dddd, J = 14.5, 8.3,
7.2,4.5 Hz, 1H), 1.78 (dddd, J = 14.5, 6.9, 6.9, 6.9 Hz, 1H), 0.86 (s, 9H), 0.033 (s, 3H),
0.028 (s, 3H); °C NMR (150 MHz, CDCl3) & 202.5, 138.1, 128.3 (x 2), 127.59 (x 2),
127.57,73.9, 73.3, 70.1, 39.4, 26.9, 25.8 (x 3), 18.0, —4.5, —4.9; HRMS (ESI) calcd for
Ci5H3005SiNa [(M + Na)'] 345.1856, found 345.1858.

1. CBry, PhaP, EtsN —
Bno” ~">CHO  CH,Cl,, 0°C,3h BnO/\:/\//
OTBS 2. n-BuLi, THF OTBS
26 —-78°C,0.5h o7
95% (2 steps)

Alkyne 27. To a solution of CBr4 (1.29 g, 3.89 mmol) in CH,Cl, (10 mL) at 0 °C was
added PhsP (2.02 g, 7.70 mmol), and the resultant solution was stirred at 0 °C for 30
min. To the solution were added Et;N (1.45 mL, 10.4 mmol) and a solution of aldehyde
26 (0.540 g, 1.67 mmol) in CH,Cl, (7 mL), and the resultant solution was stirred at 0 °C
for 3 h. The reaction mixture was quenched with saturated aqueous NH4Cl solution. The
mixture was extracted with EtOAc, and the organic layer was washed with saturated

aqueous NaHCOj; solution and brine, dried over Na,SO,, filtered, and concentrated
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under reduced pressure. The residue was purified by flash column chromatography
(silica gel, 0 to 5% EtOAc/hexanes) to give a dibromoolefin (0.77 g), which was
contaminated with some impurities and used for the next reaction without further
purification.

To a solution of the above dibromoolefin (0.77 g) in THF (16 mL) at —78 °C
was added n-BuLi (2.69 M solution in hexanes, 1.50 mL, 4.04 mmol), and the resultant
solution was stirred at =78 °C for 30 min. The reaction mixture was quenched with
saturated aqueous NH4Cl solution. The mixture was extracted with EtOAc, and the
organic layer was washed with H,O and brine, dried over Na,SO,, filtered, and
concentrated under reduced pressure. The residue was purified by flash column
chromatography (silica gel, 0 to 5% EtOAc/hexanes) to give alkyne 27 (0.51 g, 95% for
the two steps) as a yellow oil: [a]p™® —20.1 (¢ 1.37, CHCL); IR (film) 3310, 2954, 2928,
2894, 2856, 1471, 1362, 1254, 1127, 1093, 1029, 999, 836, 777, 735, 697, 633 cm '; 'H
NMR (600 MHz, CDCls) 6 7.34—7.31 (m, 4H), 7.26 (m, 1H), 4.52 (d, /= 12.4 Hz, 1H),
4.50 (d, J=12.4 Hz, 1H), 3.95 (dddd, J = 8.2, 5.5, 5.5, 4.1 Hz, 1H), 3.41 (dd, J = 9.6,
5.5 Hz, 1H), 3.35 (dd, J = 9.6, 5.5 Hz, 1H), 2.27—2.23 (m, 2H), 1.92 (dd, J = 2.8, 2.8
Hz, 1H), 1.79 (dddd, J = 13.7, 7.6, 7.6, 4.1 Hz, 1H), 1.66 (dddd, J = 13.7, 8.2, 7.3, 6.2
Hz, 1H), 0.89 (s, 9H) 0.07 (s, 3H), 0.04 (s, 3H); °C NMR (150 MHz, CDCl5) & 138.3,
128.3 (x 2), 127.6 (% 2), 127.5, 84.4, 74.4, 73.3, 69.9, 68.4, 33.4, 25.9 (x 3), 18.1, 14.4,

—4.4, —4.9; HRMS (ESI) caled for C;9H300,SiNa [(M + Na)+] 341.1907, found

341.1912.
(n-BugSn),, n-BulLi
~~_Z  CucN, THF w
BnO Y c ~ BnO : 12°SnBus
- -78°C,25h -
OTBS g OTBS
27 4
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Vinylstannane 4. To a solution of bis(tri-n-butyltin) (3.00 mL, 6.00 mmol) in THF (7.0
mL) at =40 °C was added n-BuLi (2.69 M solution in hexanes, 2.20 mL, 5.92 mmol),
and the resultant solution was stirred at =40 °C for 1 h. To the solution was added
copper(I) cyanide (265.7 mg, 2.97 mmol), and the reaction mixture was cooled to
—78 °C. To the resultant suspension was added a solution of alkyne 27 (308.2 mg 0.9676
mmol) in THF (2.0 mL + 1.0 mL rinse), and the resultant mixture was stirred at —78 °C
for 2.5 h. The reaction mixture was quenched with H,O. The mixture was extracted with
Et,0, and the organic layer was washed with saturated aqueous KF solution and brine,
dried over Na,SQy, filtered, and concentrated under reduced pressure. The residue was
purified by flash column chromatography (silica gel, 0 to 5% benzene/hexanes) to give
vinylstannane 4 (494.5 mg, 84%) as a colorless oil: [a]p®* —1.7 (¢ 1.00, CH,CL,); IR
(film) 2955, 2927, 2854, 1457, 1253, 1115, 1003, 911, 835, 775, 696 cm '; '"H NMR
(600 MHz, C¢D¢) & 7.28—7.27 (m, 2H), 7.20—7.17 (m, 2H), 7.09 (m, 1H), 5.89 (br s,
1H), 5.31 (br s, 1H) 4.35 (br d, /= 12.4 Hz, 1H), 4.32 (br d, J=12.4 Hz, 1H), 3.92 (m,
1H), 3.40 (m, 1H), 3.34 (m, 1H), 2.61 (m, 1H), 2.44 (m, 1H), 1.85—1.71 (m, 2H),
1.68—1.55 (m, 6H), 1.42—1.35 (m, 6H), 1.05—1.01 (m, 15H), 0.95—0.92 (m, 9H),
0.14—0.12 (m, 6H); >C NMR (150 MHz, C¢Ds) & 155.2, 139.0, 128.5 (x 2), 127.8 (X
2), 127.7, 125.2, 75.2, 73.4, 71.8, 37.5, 35.4, 29.6 (x 3), 27.8 (x 3), 26.2 (x 3), 18.4,
13.9 (x 3), 9.9 (x 3), —4.0, —4.5; HRMS (ESI) calcd for C3;Hs30,SiSnNa [(M + Na)']

633.3120, found 633.3113.
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TBSO
MPMO\/\E)LSnMeS + TolsmOBn
Me

Pdy(dba)z*CHCl;  MPMO
PhgAs, CuDPP
THF, 1t, 3.5 h

B —— .

96%

Enone 28. To a solution of thioester 7 (26.0 mg, 0.0521 mmol), copper(])
diphenylphosphinate (29.3 mg, 0.104 mmol), and Pd,(dba);*CHCl; (2.70 mg, 0.00261
mmol) in THF (0.25 mL) were added a solution of Ph;As (6.40 mg, 0.0209 mmol) in
THF (0.1 mL + 0.05 mL rinse) and a solution of vinylstannane 6 (21.7 mg, 0.0566
mmol) in THF (0.1 mL + 0.05 mL rinse). The resultant solution was stirred at room
temperature for 3.5 h. The reaction mixture was diluted with Et,O. Insoluble materials
were filtered off, and the filtrate was concentrated under reduced pressure. The residue
was purified by flash column chromatography (silica gel, 0 to 10 % EtOAc/hexanes) to
give enone 28 (29.8 mg, 96%) as a colorless oil: [a]p>’ +8.7 (¢ 1.00, CHCl3); IR (film)
2954, 2928, 2855, 1645, 1613, 1514, 1249, 1098, 837, 778 cm '; 'H NMR (600 MHz,
CDCl) 6 7.31—7.26 (m, 3H), 7.26—7.21 (m, 4H), 6.85—6.82 (m, 2H), 6.23 (s, 1H),
5.85 (s, 1H), 4.90 (d, J = 0.7 Hz, 1H), 4.84 (d, J = 0.7 Hz, 1H), 4.56 (d, J = 12.0 Hz,
1H), 4.50 (d, J=12.0 Hz, 1H), 4.37 (d, /= 11.7 Hz, 1H), 4.36 (d, J = 8.6 Hz, 1H), 4.33
(d, J=11.7 Hz, 1H), 4.06 (br dd, J = 6.2, 5.2 Hz, 1H), 4.02 (ddd, J = 9.6, 8.6, 5.2 Hz,
1H), 3.77 (dd, J = 10.3, 5.2 Hz, 1H), 3.77 (s, 3H), 3.62 (dd, /= 10.3, 6.2 Hz, 1H), 3.41
(ddd, J=13.7,7.2,6.9 Hz, 1H), 3.40 (ddd, J=13.7, 7.2, 6.8 Hz, 1H), 2.92 (ddq, /= 6.8,
6.8, 6.8 Hz, 1H), 2.66 (dd, /= 13.1, 5.2 Hz, 1H), 2.27 (m, 1H), 1.79 (dddd, /= 13.7, 6.9,

6.8, 6.8 Hz, 1H), 1.61 (dddd, J = 13.7, 7.2, 7.2, 6.8 Hz, 1H), 1.04 (d, J = 6.8 Hz, 3H),
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0.79 (s, 9H), 0.04 (s, 3H), —0.07 (s, 3H); >*C NMR (150 MHz, CDCl;) § 196.9, 159.0,
153.1, 141.3, 138.0, 130.7, 129.3 (x 2), 128.34, 128.31, 127.7 (x 2), 127.6, 125.4, 113.7
(x 2), 110.2, 80.6, 77.5, 73.5, 72.4, 70.2, 69.1, 68.3, 55.2, 42.5, 36.0, 30.3, 25.7 (x 3),

20.1, 17.8, —4.5, —5.0; HRMS (ESI) caled for Cs3sHsoO6SiNa [(M + Na)'] 617.3269,

found 617.3290.
MPMO.  TBSO
Zn(BHy),, EL,O
,,,,,,,, 240 °C. 24 h
: 0 5 : =
Me O oBn 98%(dr5:1) Me OH OBn
28 29

Allylic alcohol 29. To a solution of enone 28 (12.1 mg, 0.0203 mmol) in Et,O (0.4 mL)
at —40 °C was added Zn(BHy4); (0.132 M solution in Et,0, 0.775 mL, 0.102 mmol), and
the resultant solution was stirred at —40 °C for 12 h. To this mixture was added
Zn(BHy4), (0.132 M solution in Et,0O, 0.775 mL, 0.102 mmol), and the resultant solution
was stirred at —40 °C for 12 h. The reaction mixture was quenched with saturated
aqueous NH4CI solution. The mixture was extracted with Et,O, and the organic layer
was washed with brine, dried over MgSOQ,, filtered, and concentrated under reduced
pressure. Purification of the residue by column chromatography (silica gel, 0 to 20%
EtOAc/hexanes) gave allylic alcohol 29 (7.6 mg, 63%, dr =5 : 1 by 600 MHz 'H NMR
analysis) as a colorless oil: [o]p” —2.19 (¢ 1.00, CHCl;); IR (film) 3441, 2953, 2927,
2856, 1513, 1249, 1094, 836 cm™'; "H NMR (600 MHz, CDCls) & 7.32—7.29 (m, 4H),
7.27—7.21 (m, 3H), 6.85—6.82 (m, 2H), 5.12 (s, 1H), 4.99 (s, 1H), 4.85 (s, 1H), 4.83 (s,
1H), 4.54 (d, J = 12.4 Hz, 1H), 4.51 (d, J = 12.4 Hz, 1H), 4.42 (d, J = 11.6 Hz, 1H),
435 (d, J = 11.6 Hz, 1H), 4.24 (d, J = 5.9 Hz, 1H), 3.98 (dd, J = 5.8, 4.8 Hz, 1H),
3.78—3.74 (m, 4H), 3.68 (dd, J = 10.0, 4.8 Hz, 1H), 3.58 (dd, J = 10.1, 5.8 Hz, 1H),

3.49—3.46 (m, 2H), 3.38 (dd, J="7.9, 5.9 Hz, 1H), 2.59 (dd, J = 13.4, 4.8 Hz, 1H), 2.47
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(ddq, J=6.9, 6.9, 6.9 Hz, 1H), 2.25 (dd, J=13.4, 8.9 Hz, 1H), 1.80 (dddd, J=13.7, 7.6,
7.6, 6.9 Hz, 1H), 1.66 (dddd, J = 13.7, 6.9, 6.9, 6.9 Hz, 1H), 1.02 (d, J = 6.9 Hz, 3H),
0.88 (s, 9H), 0.10 (s, 3H), 0.09 (s, 3H) (one proton missing presumably due to H/D
exchange); °C NMR (150 MHz, CDCls) & 159.1, 154.1, 142.1, 138.2, 130.6, 129.3 (x
2), 128.3 (x 2), 127.6 (x 2), 127.5, 113.7 (x 2), 112.0, 109.7, 83.4, 76.90, 76.89, 73.4,
72.3, 71.6, 70.5, 68.6, 55.2, 42.2, 37.3, 31.6, 25.8 (% 3), 21.7, 17.9, -3.5, —4.6; HRMS

(ESI) caled for C35sHs,O6SiNa [(M + Na)+] 619.3425, found 619.3410.

TBSO

TBSOTY, 2,6-lutidine  MPMO
CH20|2, 0 OC, 15 min

., \
’, \
1) ~AY

100%

Bis-TBS ether S2. To a solution of allylic alcohol 29 (45.9 mg, 0.0769 mmol) in
CH,CI, (0.8 mL) at 0 °C were added 2,6-lutidine (0.0500 mL, 0.429 mmol) and
TBSOTTf (0.0500 mL, 0.218 mmol), and the resultant solution was stirred at 0 °C for 15
min. The reaction mixture was quenched with saturated aqueous NH4Cl solution. The
mixture was extracted with EtOAc, and the organic layer was washed with brine, dried
over Na,SQO,, filtered, and concentrated under reduced pressure. Purification of the
residue by flash column chromatography (silica gel, 0 to 5% Et,O/hexanes) gave
bis-TBS ether S2 (54.8 mg, 100%) as a colorless oil: [a]p 7.7 (¢ 0.69, CHCLs); IR
(film) 2954, 2927, 2885, 2855, 1514, 1471, 1457, 1361, 1249, 1093, 835, 775 cm '; 'H
NMR (600 MHz, CDCls) 6 7.35—7.30 (m, 4H), 7.27—7.22 (m, 3H), 6.86—6.83 (m,
2H), 5.14 (s, 1H), 4.93 (s, 1H), 4.77 (s, 2H), 4.63 (d, J=12.4 Hz, 1H), 4.56 (d, /=124
Hz, 1H), 4.41 (d, J=11.3 Hz, 1H), 4.35 (d, /= 11.3 Hz, 1H), 4.34 (s, 1H), 4.18 (m, 1H),
4.01 (dd, J=9.3, 4.4 Hz, 1H), 3.77 (s, 3H), 3.69 (dd, J = 10.6, 3.8 Hz, 1H), 3.57 (dd, J

=10.6, 7.2 Hz, 1H), 3.43 (m, 3H), 2.53 (dd, J = 13.4, 2.4 Hz, 1H), 2.27 (m, 1H), 2.17
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(dd, J = 13.4, 5.5 Hz, 1H), 1.87 (dddd, J = 13.4, 6.8, 6.8, 5.8 Hz, 1H), 1.59 (dddd, J =
13.4, 8.9, 7.6, 5.8 Hz, 1H), 1.01 (d, J = 6.8 Hz, 3H), 0.88 (s, 9H), 0.83 (s, 9H), 0.05 (s,
3H), 0.03 (s, 3H), 0.01 (s, 3H), —0.02 (s, 3H); °C NMR (150 MHz, CDCls) & 158.0,
154.6, 143.5, 138.5, 130.9, 129.1 (x 2), 128.3 (x 2), 127.6 (x 2), 127.5, 113.7, 109.9,
108.6, 84.3, 76.5, 75.9, 73.5, 72.42, 72.37, 68.9, 66.7, 55.2, 39.7, 36.4, 32.0, 29.7, 25.9
(x 3), 25.9 (x 3), 21.5, 18.3, 17.9, -3.6, —4.4, —4.7, —4.8; HRMS (ESI) calcd for

C41Hes06Si:Na [(M + Na)'] 733.4290, found 733.4283.

MPMO TBSO DDQ, pH 7 buffer HO TBSO
CH20|2, rt, 1h
,,,,, o B
o O OBn

: : 99% : :
Me OTBS OBn Me OTBS
S2 30

Alcohol 30. To a solution of bis-TBS ether S2 (50.1 mg, 0.0705 mmol) in CH,Cl,/pH 7
buffer (10:1, v/v, 0.77 mL) at 0 °C was added DDQ (17.7 mg, 0.0780 mmol), and the
resultant solution was allowed to warm to room temperature and stirred for 1 h. The
reaction mixture was cooled to 0 °C and quenched with saturated aqueous NaHCO;
solution. The mixture was extracted with EtOAc, and the organic layer was washed with
brine, dried over Na,SOy, filtered, and concentrated under reduced pressure. Purification
of the residue by flash column chromatography (silica gel, 0 to 10% EtOAc/hexanes)
gave alcohol 30 (41.1 mg, 99%) as a colorless oil: [a]p>® —15.3 (¢ 1.00, CHCI;); IR
(film) 3446, 3066, 3031, 2955, 2928, 2885, 2856, 1653, 1472, 1462, 1362, 1254, 1088,
836, 775, 697 cm '; "H NMR (600 MHz, CDCl;) & 7.35—7.31 (m, 4H), 7.27—7.24 (m,
1H), 5.14 (s, 1H), 4.95 (s, 1H), 4.79 (s, 1H), 4.78 (s, 1H), 4.62 (d, J = 12.4 Hz, 1H),
4.56 (d, J=12.4 Hz, 1H), 4.41 (s, 1H), 4.09 (br dd, J = 8.9, 4.5 Hz, 1H), 3.85 (ddd, J =
6.9, 6.2, 3.4 Hz, 1H), 3.71 (dd, J = 10.7, 4.5 Hz, 1H), 3.63 (ddd, J = 10.7, 7.2, 5.9 Hz,

1H), 3.59 (dd, J = 10.7, 8.9 Hz, 1H), 3.54 (ddd, J = 10.7, 5.8, 5.8 Hz, 1H), 3.42 (dd, J =
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6.2, 2.0 Hz, 1H), 2.55 (dd, J = 13.4, 3.4 Hz, 1H), 2.47 (ddq, J = 6.9, 6.9, 6.9 Hz, 1H),
2.18 (dd, J=13.4, 6.9 Hz, 1H), 1.68 (dddd, J=13.7, 6.9, 5.9, 5.8 Hz, 1H), 1.61 (dddd, J
=13.7,7.2, 6.9, 5.8 Hz, 1H), 1.00 (d, J = 6.9 Hz, 3H), 0.90 (s, 9H), 0.85 (s, 9H), 0.08 (s,
3H), 0.053 (s, 3H), 0.051 (s, 3H), 0.01 (s, 3H) (one proton missing presumably due to
H/D exchange); °C NMR (150 MHz, CDCl3) & 154.0, 142.9, 138.3, 128.3 (x 2), 127.7
(x2),127.5,111.2, 109.0, 85.1, 76.7, 76.3, 73.5, 71.7, 67.8, 60.8, 40.7, 40.0, 30.7, 26.0
(x 3), 25.8 (x 3), 22.2, 18.4, 17.9, -3.5, —4.4, —4.5, —4.7; HRMS (ESI) calcd for

C3;Hss0sSi>Na [(M + Na)'] 613.3715, found 613.3738.

1. SO5+pyridine
HO_ ~ TBSO Et,N, DMSO TBSO
,,,,,, opy _CHCL0°C,6h g OB
- Y O 2. NaClO,, NaH,PO, D
Me OTBS Me,C=CHMe O Me OTBS

30 +BUOH/H,0, 1t, 1 h 31
85% (2 steps)

Carboxylic acid 31. To a solution of alcohol 30 (29.9 mg, 0.0506 mmol) in
CH,Cl,/DMSO (1/1, v/v, 0.6 mL) was added Et;N (0.0400 mL, 0.287 mmol). To the
reaction mixture cooled to 0 °C was added SO;*pyridine (32.4 mg, 0.204 mmol), and
the resultant solution was stirred at 0 °C for 2 h. To the reaction mixture were added
Et;N (0.0700 mL, 0.502 mmol) and SO;-pyridine (56.5 mg, 0.355 mmol) in two
portions within 1 h, and the resultant solution was stirred at 0 °C for 3 h. The reaction
mixture was diluted with Et,0, washed successively with 1 M aqueous HCI solution,
saturated aqueous NaHCOs; solution, and brine, dried over MgSOQ,, filtered, and
concentrated under reduced pressure. Purification of the residue by flash column
chromatography (silica gel, 0 to 10% EtOAc/hexanes) gave aldehyde (26.9 mg, 90%) as
a colorless oil, which was used immediately in the next reaction.

To a solution of the above aldehyde (26.9 mg, 0.0457 mmol), 2-methyl-2-butene
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(0.0485 mL, 0.458 mmol), and NaH,PO, (6.10 mg, 0.0508 mmol) in --BuOH/H,0 (5:1,
v/v, 0.48 mL) at 0 °C was added NaClO, (79% purity, 12.4 mg, 0.137 mmol), and the
resultant solution was stirred at room temperature for 1 h. The reaction mixture was
poured into CHCI3/H,0. The aqueous layer was acidified (pH 3) with 1 M aqueous HCI
solution, and the organic layer was separated. The aqueous layer was extracted with
CHCIls. The combined organic layer was washed with brine, dried over Na,SOy, filtered,
and concentrated under reduced pressure. Purification of the residue by flash column
chromatography (silica gel, 0 to 20% EtOAc/hexanes) gave carboxylic acid 31 (26.0 mg,
94%) as a colorless oil: [a]p® —11.3 (¢ 1.50, CHCls); IR (film) 3503, 3087, 3033, 2955,
2929, 2895, 2857, 1710, 1652, 1471, 1463, 1254, 1094, 836, 775 cm '; '"H NMR (600
MHz, CDCl3) 6 7.34—7.30 (m, 4H), 7.27—7.24 (m, 1H), 5.14 (s, 1H), 4.95 (s, 1H),
4.78 (s, 1H), 4.76 (s, 1H), 4.64 (d, J=12.0 Hz, 1H), 4.55 (d, J = 12.0 Hz, 1H), 4.42 (s,
1H), 4.14 (dd, J = 6.8, 3.8 Hz, 1H), 3.85 (ddd, J = 6.5, 5.8, 3.4 Hz, 1H), 3.72 (dd, J =
10.6, 3.8 Hz, 1H), 3.58 (dd, J = 10.6, 6.8 Hz, 1H), 3.42 (dd, J = 5.8, 2.0 Hz, 1H), 2.85
(m, 1H), 2.64 (dd, J = 15.1, 3.4 Hz, 1H), 2.53 (dd, J = 13.4, 3.4 Hz, 1H), 2.25 (dd, J =
15.1, 11.0 Hz, 1H), 2.18 (dd, J = 13.4, 6.5 Hz, 1H), 1.09 (d, J = 6.8 Hz, 3H), 0.88 (s,
9H), 0.83 (s, 9H), 0.06 (s, 3H), 0.03 (s, 3H), 0.02 (s, 3H), —0.01 (s, 3H) (one proton
missing presumably due to H/D exchange); *C NMR (150 MHz, CDCl5) & 177.5, 153.0,
142.9, 138.3, 128.3 (% 2), 127.7 (x 2), 127.5, 111.4, 109.0, 84.9, 75.9, 73.6, 73.4, 72.0,
67.3, 41.9, 40.4, 31.4, 25.9 (x 3), 25.8 (x 3), 20.6, 18.3, 17.9, 3.5, —4.4, —4.7, —4.8;

HRMS (ESI) calcd for C33Hs5606Si;Na [(M + Na)+] 627.3508, found 627.3517.

TBSO ToISH, DCC TBSO
DMAP, CH,Cl,
HO KN OBn rt, 95 h TOlS ‘t, OBn
O Me OTBS 96% O Me OTBS
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Thioester 5. To a solution of carboxylic acid 31 (22.0 mg, 0.0364 mmol) in CH,CI, (1
mL) at 0 °C were added p-toluenethiol (5.00 mg, 0.0403 mmol), DMAP (0.460 mg,
0.00377 mmol), and DCC (8.30 mg, 0.0402 mmol), and the resultant solution was
stirred at room temperature for 9.5 h. The reaction mixture was diluted with Et,0O.
Insoluble materials were filtered off, and the filtrate was washed with H,O and brine.
The organic layer was dried over MgSQO,, filtered and concentrated under reduce
pressure. Purification of the residue by flash column chromatography (silica gel, 0 to
2.5% EtOAc/hexanes) gave thioester 5 (24.9 mg, 96%) as a colorless oil: [o]p> —8.5 (c
1.12, CHCl3); IR (film) 3077, 3030, 2955, 2928, 2896, 2856, 2033, 1709, 1471, 1462,
1255, 1094, 836, 806, 775 cm '; '"H NMR (600 MHz, CDCls) & 7.35—7.29 (m, 4H),
7.25—7.22 (m, 3H), 7.19—7.18 (m, 2H) 5.15 (s, 1H), 4.95 (s, 1H), 4.79 (s, 2H), 4.66 (d,
J=12.0 Hz, 1H), 4.55 (d, J=12.0 Hz, 1H), 4.41 (s, 1H), 4.15 (dd, /= 6.9, 4.1 Hz, 1H),
3.88 (m, 1H), 3.72 (dd, J=10.7, 4.1 Hz, 1H), 3.60 (dd, J = 10.7, 6.9 Hz, 1H), 3.42 (dd,
J=15.9, 1.7 Hz, 1H), 2.95—2.90 (m, 2H), 2.56 (dd, J = 15.4, 11.6 Hz, 1H), 2.54 (dd, J =
13.7, 4.4 Hz, 1H), 2.35 (s, 3H), 2.19 (dd, /= 13.7, 6.5 Hz, 1H), 1.10 (d, /= 6.8 Hz, 3H),
0.90 (s, 9H), 0.86 (s, 9H), 0.07 (s, 3H), 0.05 (s, 3H), 0.04 (s, 3H), 0.01 (s, 3H); °C
NMR (150 MHz, CDCl;) 6 196.8, 153.3, 143.1, 139.4, 138.5, 134.4 (x 2), 129.9 (x 2),
128.3 (x 2), 127.7 (x 2), 127.4, 124.5, 111.1, 108.9, 84.9, 76.8, 75.7, 73.6, 72.1, 67.2,
51.0, 40.3, 32.1, 25.93 (x 3), 25.86 (x 3), 21.3, 20.3, 18.3, 17.9, =3.5, —4.4, 4.7, —4.8;

HRMS (ESI) calcd for C40Hg,05Si,SNa [(M + Na)'] 733.3749, found 733.3755.
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,,,,,, OB
: : (¢ "
OTBS 4 O Me OTBS
5
Pd,(dba)s*CHCl, TBSO

PhsAs, CuDPP
THF, rt, 100 min‘

86%

‘,

BnO O

OTBS O Me OTBS 3

Enone 3. To a solution of thioester 5 (24.3 mg, 0.0342 mmol), copper(])
diphenylphosphinate (19.3 mg, 0.0688 mmol), and Pd,(dba);*CHCI; (1.80 mg, 0.00174
mmol) in THF (0.2 mL) were added a solution of Ph3As (4.20 mg, 0.0137 mmol) in
THF (0.05 mL + 0.05 mL rinse) and a solution of vinylstannane 4 (23.0 mg, 0.0377
mmol) in THF (0.05 mL + 0.05 mL rinse), and the resultant solution was stirred at room
temperature for 100 min. The reaction mixture was diluted with Et,O. Insoluble
materials were filtered off, and the filtrate was concentrated under reduced pressure.
The residue was purified by flash column chromatography (silica gel, 0 to 2.5 %
EtOAc/hexanes) to give enone 3 (26.6 mg, 86%) as a colorless oil: [a]p® —3.8 (¢ 1.08,
CHCly); IR (film) 3088, 3065, 3031, 2954, 2928, 2894, 2856, 1682, 1471, 1462, 1362,
1254, 1094, 835, 775, 734, 697 cm'; '"H NMR (600 MHz, CDCl;) & 7.35—7.30 (m,
8H), 7.26—7.23 (m, 2H), 5.97 (s, 1H), 5.66 (s, 1H), 5.16 (s, 1H), 4.95 (s, 1H), 4.78 (s,
2H), 4.63 (d, J = 12.0 Hz, 1H), 4.55 (d, J = 12.0 Hz, 1H), 4.50 (s, 2H), 4.39 (s, 1H),
4.16 (dd, J = 6.9, 4.1 Hz, 1H), 3.94 (m, 1H), 3.83 (m, 1H), 3.68 (dd, J = 10.7, 4.1 Hz,
1H), 3.57 (dd, J=10.7, 6.9 Hz, 1H), 3.38 (m, 3H), 2.86 (dd, /= 15.8, 2.5 Hz, 1H), 2.83
(m, 1H), 2.63 (dd, J=15.8, 11.0 Hz, 1H), 2.52 (dd, J = 13.4, 2.8 Hz, 1H), 2.34 (ddd, J =
15.5, 11.7, 4.8 Hz, 1H), 2.23 (ddd, J = 15.5, 11.3, 5.2 Hz, 1H), 2.16 (dd, J = 13.4, 6.2

Hz, 1H), 1.63 (m, 1H), 1.50 (dddd, J=13.1, 11.7, 7.2, 5.2 Hz, 1H), 0.97 (d, J = 6.5 Hz,
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3H), 0.87 (s, 18H), 0.80 (s, 9H), 0.04 (s, 6H), 0.03 (s, 6H), 0.01 (s, 3H), —0.03 (s, 3H);
3C NMR (150 MHz, C¢Dg) 5 199.8, 155.0, 149.9, 143.7, 139.4, 139.1, 128.52 (x 2),
128.47 (x 2), 127.81 (x 2), 127.76 (x 2), 127.7, 127.5, 123.0, 110.7, 109.1, 85.4, 77.3,
76.4, 75.1, 73.6, 73.4, 72.5, 71.9, 67.8, 45.4, 40.8, 34.3, 31.6, 27.5, 26.2 (x 6), 26.1 (x
3), 21.2, 18.6, 18.4, 18.1, -3.4, 4.0, 4.2, -4.4, -4.6 (x 2); HRMS (ESI) calcd for

Cs,Hgs07SisNa [(M + Na)'] 929.5574, found 929.5605.

TBSO

’,
",

o

BnO : : :
OTBS O Me OTBS 3

TASF, DMF HO
rt, 25 h

—_—

87% BnO

OH O Me OH 32

Ketotriol 32. To a solution of enone 3 (10.2 mg, 0.0112 mmol) in DMF (1.2 mL) at
0 °C was added TASF (117 mg, 0.425 mmol) in four portions, and the resultant solution
was stirred at room temperature for 25 h. The reaction mixture was diluted with Et,O
and quenched with saturated aqueous NaHCOs; solution. The whole mixture was
extracted with Et,O, washed with brine, dried over Na,SO,, filtered and concentrated
under reduced pressure. Purification by flash column chromatography (silica gel, 20 to
100% EtOAc/hexanes) gave ketotriol 32 (5.6 mg, 87%) as a colorless oil: [a]p> +7.3 (c
0.20, CH,Cly); IR (film) 3405, 3087, 3064, 3030, 2924, 2863, 1665, 1454, 1094, 907,
738, 698 cm'; "H NMR (600 MHz, C¢Dg) & 7.29—7.28 (m, 2H), 7.21—7.15 (m, 6H),
7.12—7.08 (m, 2H), 5.52 (s, 1H), 5.42 (br s, 1H), 5.35 (s, 1H), 5.10 (s, 1H), 4.77 (m,
3H), 4.70 (d, /= 1.0 Hz, 1H), 4.39 (d, J = 12.4 Hz, 1H), 4.37 (d, J = 8.3 Hz, 1H), 4.34

(d, J=12.4 Hz, 1H), 4.24 (s, 2H), 4.06 (ddd, J= 8.3, 7.2, 3.8 Hz, 1H), 3.99 (dd, J = 6.8,
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4.1 Hz, 1H), 3.69 (dd, J = 10.6, 4.1 Hz, 1H), 3.65 (m, 1H), 3.57 (dd, J = 10.6, 6.8 Hz,
1H), 3.46 (dd, J = 8.3, 8.3 Hz, 1H), 3.17 (dd, J= 9.3, 3.8 Hz, 1H), 3.13 (dd, J=9.3, 7.2
Hz, 1H), 2.86 (dd, J = 13.4, 5.5 Hz, 1H), 2.80—2.70 (m, 2H), 2.48—2.41 (m, 2H), 2.35
(s, 1H), 2.33—2.26 (m, 2H), 1.49—1.40 (m, 2H), 1.00 (d, J = 6.5 Hz, 3H); °C NMR
(150 MHz, C¢Dy) & 202.8, 153.7, 148.8, 143.1, 139.3, 138.7, 128.6 (x 2), 128.4 (x 2),
128.3, 127.9 (x 2), 127.50 (x 2), 127.48, 125.1, 112.8, 109.0, 81.1, 80.4, 77.4, 74.8,
73.32, 73.30, 72.3, 70.9, 69.8, 45.6, 41.9, 32.5, 28.3, 27.3, 22.9; HRMS (ESI) calcd for

C34H440,Na [(M + Na)'] 587.2979, found 587.2985.

BnO

PPTS, CH,Cl,
0°C, 30.5 h

—

OBn

Me 34 (46%) 2 (36%)
11R, unnatural 118, natural

Fused acetal 33 and spiroacetals 34 and 2. To a solution of triol 32 (2.0 mg, 0.0035
mmol) in CH,Cl, (2.0 mL) at 0 °C was added a solution of PPTS (1.3 mg, 0.0053
mmol) in CH,Cl, (0.2 mL), and the resultant solution was stirred at 0 °C for 30.5 h. The
reaction mixture was quenched with saturated aqueous NaHCOj; solution. The mixture

was extracted with EtOAc, and the organic layer was washed with brine, dried over
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Na,SOy, filtered, and concentrated under reduced pressure. Purification by flash column
chromatography (silica gel, Et,O/CHCls/hexanes = 1:1:3) gave a mixture of spiroacetals
2 and 34, along with fused acetal 33. Further purification of the mixture of spiroacetals
2 and 34 by reverse-phase HPLC [COSMOSIL 5C;s-AR-II column, ¢ 10 x 250 mm,
isocratic elution with 80% MeCN/H,O, flow rate 3.0 mL/min, UV 220 nm] gave
spiroacetal 2 (0.7 mg, 36%, g = 16 min, colorless oil) and spiroacetal 34 (0.9 mg, 46%,
tr = 20 min, colorless oil). Further purification of fused acetal 33 by reverse-phase
HPLC [COSMOSIL 5C;g-AR-II column, ¢ 10 X 250 mm, isocratic elution with 80%
MeCN/H,0, flow rate 3.0 mL/min, UV 220 nm] gave analytically pure fused acetal 33
(0.3 mg, 15%, tx = 16 min) as a colorless oil. Data for 2: [o]p’* —26.1 (¢ 0.18, C¢Hy); 'H
NMR (600 MHz, C¢Dg) & 7.31—7.30 (m, 3H), 7.22—7.17 (m, 5H), 7.12—7.08 (m, 2H),
5.63 (s, 1H), 5.17 (s, 1H), 5.04—5.02 (m, 2H), 4.72 (d, J= 1.0 Hz, 1H), 4.67 (d, J=1.0
Hz, 1H), 4.61 (s, 2H), 4.36 (d, J = 12.4 Hz, 1H), 4.36 (s, 1H), 4.32 (d, J = 12.4 Hz, 1H),
4.17 (ddd, J = 8.6, 8.2, 5.5 Hz, 1H), 4.07 (d, /= 1.4 Hz, 1H), 4.03 (br dd, /= 6.9, 4.4
Hz, 1H), 3.72 (dd, J = 8.2, 8.2 Hz, 1H), 3.66 (m, 1H), 3.65 (dd, J = 10.3, 4.4 Hz, 1H),
3.59 (dd, J=10.3, 6.9 Hz, 1H), 3.43 (dd, J= 9.6, 5.5 Hz, 1H), 3.25 (dd, J=9.6, 5.5 Hz,
1H), 2.82 (dd, J = 13.4, 5.5 Hz, 1H), 2.42—2.34 (m, 2H), 2.06 (ddd, J = 14.8, 5.1, 4.8
Hz 1H), 1.95 (m, 1H), 1.74 (dd, J = 13.4, 4.8 Hz 1H) 1.57 (dd, J = 13.4, 9.6 Hz, 1H),
1.45 (dddd, J=13.1, 5.1, 2.7, 2.4 Hz, 1H), 1.35 (dddd, /= 13.1, 12.7, 11.3, 4.8 Hz, 1H),
1.06 (d, J = 6.8 Hz, 3H); °C NMR (150 MHz, C¢Ds) & 150.3, 146.3, 143.0, 139.2,
128.6 (x2), 128.5 (x2), 128.4, 127.9, 127.7 (x2), 127.64 (x2), 127.56 108.7, 108.6,
107.8,99.4, 82.2, 77.2, 74.3, 73.4, 73.34, 73.32, 72.6, 71.5, 71.0, 41.3, 39.2, 31.8, 30.2,
29.4, 19.0; HRMS (ESI) calcd for C34H4,06Na [(M + Na)'] 569.2874, found 569.2877.

Data for 33: [o]p>! —3.9 (¢ 0.09, CsHs); 'H NMR (600 MHz, C¢Dg) & 7.28—7.25 (m,
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2H), 7.21—7.06 (m, 8H) 5.67 (s, 1H), 4.97 (d, J= 1.7 Hz, 1H), 4.93 (d, J = 1.4 Hz, 1H),
4.86 (s, 1H), 4.77 (s, 1H), 4.69 (dd, J = 2.0, 1.0 Hz, 1H), 4.60 (d, J = 2.4 Hz, 1H), 4.35
(d, J=12.0 Hz, 1H), 4.32 (d, J = 12.0 Hz, 1H), 4.24 (s, 2H), 3.95 (dd, J= 5.2, 5.2 Hz,
1H), 3.86 (ddd, J = 12.4, 9.3, 4.5 Hz, 1H), 3.78 (m, 1H), 3.76 (dd, J= 10.0, 5.2 Hz, 1H),
3.68 (dd, J=10.0, 5.2 Hz, 1H), 3.37 (dd, J= 9.3, 2.8 Hz, 1H), 3.21 (dd, J=9.2, 3.8 Hz,
1H), 3.16 (dd, J = 9.2, 7.6 Hz, 1H), 2.80 (m, 1H), 2.71 (dd, J = 12.4, 4.5 Hz, 1H), 2.51
(ddd, J=15.5,10.3, 5.2 Hz, 1H), 2.34—2.27 (m, 2H), 2.14 (d, J= 3.1 Hz, 1H) 1.85 (dd,
J=13.0, 5.1 Hz, 1H), 1.69 (dddd, J = 13.4, 10.0, 8.3, 5.2 Hz, 1H), 1.64 (dddd, J = 13.4,
10.3, 6.2, 4.1 Hz, 1H), 1.37 (dd, J = 13.0, 12.0 Hz, 1H), 0.898 (d, J = 6.5 Hz, 3H); °C
NMR (150 MHz, C¢Dy) & 149.5, 149.0, 142.4, 138.91, 138.86, 128.6 (x2), 128.5 (x2),
128.4, 127.9, 127.7 (x2), 127.6 (x2), 111.8, 110.6, 108.4, 101.0, 83.6, 80.2, 78.3, 75.0,
73.5, 73.2, 70.7, 70.0, 67.8, 43.4, 39.7, 32.7, 28.0, 26.7, 17.2; HRMS (ESI) calcd for
C34H4206Na [(M + Na)'] 569.2874, found 569.2879.

Data for 34: [o]p>* —13.6 (¢ 0.31, C¢Hg); 'H NMR (600 MHz, C¢Dg) & 7.32—7.31 (m,
2H), 7.27—7.26 (m, 2H), 7.20—7.15 (m, 4H), 7.11—7.05 (m, 2H), 5.18 (s, 1H), 4.95 (s,
1H), 4.87 (s, 1H), 4.79 (s, 1H), 4.76 (s, 1H), 4.70 (s, 1H), 4.45 (dddd, J=11.3, 6.5, 3.8,
3.8 Hz, 1H), 4.44 (d, J= 12.4 Hz, 1H), 4.37 (d, J= 12.4 Hz, 1H), 434 (d, J= 12.4 Hz,
1H), 4.31 (d, J = 7.9 Hz, 1H), 4.30 (d, J = 12.4 Hz, 1H), 4.09 (dd, J = 6.2, 4.4 Hz, 1H),
4.06 (ddd, J = 8.6, 6.8, 4.5 Hz, 1H), 4.00 (dd, J= 7.9, 6.8 Hz, 1H), 3.82 (br s, 1H), 3.71
(dd, J = 10.6, 4.4 Hz, 1H), 3.60 (dd, J = 10.6, 6.2 Hz, 1H), 3.37 (dd, J = 10.0, 6.5 Hz,
1H), 3.25 (dd, J = 10.0, 3.8 Hz, 1H), 2.99 (m, 1H), 2.75 (dd, J = 13.4, 4.5 Hz, 1H), 2.47
(dd, J=13.4, 8.6 Hz, 1H), 2.40 (m, 1H), 2.03 (ddd, J = 13.4, 4.8, 4.8 Hz, 1H), 1.98 (dd,
J=13.1, 4.8 Hz, 1H), 1.68 (dd, J = 13.1, 13.1 Hz, 1H), 1.42 (dddd, J = 13.0, 5.5, 4.8,

3.8 Hz, 1H), 1.35 (dddd, J = 13.0, 12.4, 11.3, 4.8 Hz, 1H), 0.95 (d, J = 6.5 Hz, 3H); '°C
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NMR (150 MHz, C¢D) § 149.2, 146.2, 143.7, 139.5, 138.7, 128.6 (x 2), 128.5 (x 2),
127.9 (x 2), 127.7 (x 2), 127.6, 127.5, 109.8, 108.9, 108.6, 99.5, 80.5, 80.1, 77.2, 73.6,
73.4, 73.4, 71.8, 71.3, 70.0, 41.9, 40.2, 29.6, 29.3, 28.2, 18.2; HRMS (ESI) calcd for

C34HpOgNa [(M + Na)'] 569.2874, found 569.2879.
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Scheme S1. Stereochemical Assignment of Allylic Alcohol 29

1. TBAF, THF, rt
2. Me,C(OMe),
PPTS, CH,Cly, rt

=

: : 78% (2 steps)
Me OH OBn
29

3Js6=9.5 Hz
3"/6,7 =10.0 Hz

Alcohol 29 was transformed into acetonide A via desilylation and acetalization. 'H

NMR analysis on A based on Jyy values established the stereochemistry of the C7

stereogenic center as shown.
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Figure S1. Stereochemical assignment of fused acetal 33. The double-ended blue
arrows denote important NOEs. The benzyloxy groups are omitted for clarity in the 3D
model. The structure of the 3D model was generated by MMFF94s conformational

searches followed by geometry optimization (HF6-31G*//PM3 level of theory).
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Me 34 (unnatural 11 R isomer)

Figure S2. Stereochemical assignment of unnatural spiroacetal 34. The double-ended
blue arrows denote important NOEs. The benzyloxy groups are omitted for clarity in the
3D model. The structure of the 3D model was generated by MMFF94s conformational

searches followed by geometry optimization (HF6-31G*//PM3 level of theory).
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Me 2 (natural 11Sisomer)

Figure S3. Stereochemical assignment of natural spiroacetal 2. The double-ended blue
arrows denote important NOEs. The benzyloxy groups are omitted for clarity in the 3D
model. The structure of the 3D model was generated by MMFF94s conformational

searches followed by geometry optimization (HF6-31G*//PM3 level of theory).

S39



HO
HO

SL°0
66°0 9L°0
oAk

20°T

rh

20°T00°2
L6°TP0°TWO°T
e

00°T

™

L9z
6L°T
rhh

Tl

09s Zf ‘UTw T SWI3 Te30L
89LZE ®2TS L4
ODNISSADO¥d V.IVd
ZHW 8ZZE6S8°667 ‘TH FANASHO
suoTt3ijzedex zg¢
ZH 0°0008 Y3IPTM
o®s z68°T owr3 -bov
seexbep (°Gy oSINg
oes 000°T AeTep °xeley

wueTI®A, (00S5-YAONI
M T°€6Z / D 0°0Z ~dweg
. €10aD $3ueATos

Indzs :eouenbes esInd

SYALIAWVIVA NOLO¥Nd TQUVANVLS

S40



HO
HO

udd oc ov 09 08 00T 0zT 0vT 09T 08T
Lo vt v v v b b ta g o a bt a b oot ba v vt aa et v b b by b by g
H
[ X
: Yd

w 5

e

o T N 3 .

b4 22833 o S b

2eigg | 3 :

8YL 9L—

000°LL

LSZT LL

EVT°9CT

09€°82T

oes G ‘UTW PE SWIJ TeIOL
ZLOTET ©ZT8 Id

ZH G°(0 Buruepeoxq suTtTl
ONISSEDOYd VIVA

pejeInpow 9T-ZLTVM

uo ATsnonurjuod

gp LZ Iomod
ZHW TY08T98°66% ‘TH ZTdN0DIA
ZHW €¥ZL689°SZT ‘€ID HA¥ASHO
suotj3Tiedex ZIG

ZH 8°GELLE U3IPTM
o®s gez°T ewrly °boy
seexbep (- gy oSIng
o®s (00L°0 Aefep °xeley

-

wuetIea,
L8-¥I-T

M T°€6Z / D 0°0z ‘duwelL
_€TDaD :3ueATos

00S-VYAONTI
sx98n

1ndzs :eouenbes ©SINg

SHALIAWVIVA NOSHYD QUVANVLS

S41



Yo T U/

60°T 66°ZO°TI0O°T 00°T LL°Z
90°TZ T0°T ) TO°TE6°T86°0 66°0 88°T
—t— . o R Tas SRR SO i M
wdd T 4 € v [ 9 L 8 6
— I It | 1 _ | | 1 1 _ I 1 L L _ 1 1 1 1 _r | 1 1 1 _ I | | | * 1 o | | _ L 1 1 | _ | L 1 I _ I Il |

oL

SdiLo o

HO

T

S42

09§ ZE ‘UuTW T SWI3 Te30L
89LZE ©ZTS ILd

ONISSADOYd WIvd

ZHW PZZE6S8°66% ‘TH  FAYASHO
suotar3iedex z¢

ZH 0°0008 Y3IPTM

oS zeg°T °owr3l °*boy

sooxbep (0°SP osIng

08sS (000°T AeTep °*xeTey

wueTI®A,, 00S-VYAONI
M T°€6Z / D 0°0Z -dueg
Shdp -aEszuaf :3USATOS

1ndzs :eouenbes esIng

SHALAWNVIVA NOLO¥d QYVANVLS



SdILO

T

08S°TT

ud

Z6L° LT

T08°LT

v08°9¢€

085°99
6L0°69

ovy°oL

X

ZIL 2L
80€°9L

8vL 9L

000°LL
LSZT" LL
€€6°8L

)

6T9°TOT

L60°9ZT -
9vZ° 82T

L66°8TT

LOE"LET

o®s 6T ‘UTW TG ‘IY Z owT3l Te3joL
CLOTET ©ZT8 Id

ZH G°0 Butuepeoxq sutT
ONISSADO¥d V.IVA

pejeInpou 971-ZILTVM

uo ATsnonurjuod

gp LZ I89mog
ZHW TVY08T98°66¥% ‘TH HI4n0DIA
ZHW TSEL689°SZT ‘€TID HANHASHO
suoT3Tiedex 96

ZH 8°GELLE U3IPTM

D®s 86Z°T ewry °*bov

seeaxbep (°Gp esTnd

0®s QQL°0 AeTep °*xerey

wURTI®A, (00G-VYAONI
L8-VYI-T :I8sq

M T°€6Z / D 0°0z °dueL
€10dD :3ueAlos

Indzs :eouenbeg ©SINd

SYALANVIVA NOHNVD QYVANVLS

S43



I -/

00°T L6°0 60°T 00°T T9°2C
T0°TZ T0°T Z0°TL8"°Z 00°T TI8°T
—— . . Ml A h . Ak
wdd T Z € v S 9 L 8 6
_ I 1 1 1 _ | | | | _ 1 | 1 | _ 1 1 1 1 _ 1 | | 1 _ | 1 I 1 _ | | 1 | _ 1 1 | 1 _ Il I | 1 ~ _[_‘Lvlli_j
T ﬁ R Jﬂg
L §
H H
Sdilo 0 0 .
0P N
w _._o ud

S44

088 Z¢ ‘utw T SwTI3 Te30lL
89LZ¢ ©zTSs Id
ONISSEDO¥d V.IVA
ZHW €TTE6S8°66¥% ‘TH AANIASEO
suotjytiedex gzg

ZH 0°0008 Y3IPTM

o®s zgg°T swrl °*boy

seexbep (°Gy ©5INng

o8s 000°T Aelep °‘xeIeYy

wueTI®A, (00S-VAONI
M T°€6Z / D 0°0T ~duey
£10aD :3USATOS

Indzs :eouenb®S ©sIng

SUALANVIVA NOLONd TUVANV.LS




wdd

Lot bovven b b b b b b baa g b b e b b Lol 1 Lot oot b bev v by gy

0c

4

09

08

00T

0ZT

ovT

09T

08T ooz

0S8°TT

"

6Z8° LT

‘o

09S° VY

-\

€6T° €9
SLT 69

STL 0L
ZYvSL

EVL 9L

0007 LL
TST LL

985° 78

86T°TOT

6L0°92T
L8Z" 8ZT

0€ET" 62T

8Z0°LET

6€8°90C

098 9T ‘uTw P SWT3 Te30oL
CTLOTET ©2TSs Id

ZH G°0 Burtuepeoxq surl
ONISSAD0Nd Y.IVd

pejernpow 9T-ZLTVYM

uo ATsSnonur3juod

gP LZ Iemod
ZHW T¥08T98°66% ‘TH H1dNODIA
ZHW ZSEL689°SZT ‘€ID HAANASHO
suot3T3iedex 8ZT

ZH 8°GELLE Y3IPTM

oes gez°T Swr3l -bov

seexbep (0°Gy ©sInd

oes (Q0L°0 Aelep °xersy

suUeTIRA,, (00S-VAONI
L8-PT-T IS
M T°€6Z / D 0°0T ~dusy
£I0dD :3uUeATOS

1ndzs :eouenbes ©sIng

SYALIWVEVd NOgNVD TIVANVLS

S45



4@ T/

66°0 L6°T 66°T 00°T 96°0 Z6°2
€0°12 00°T €0°T L6°0 T0°T 66°0 L8°T
— Ao b Ak thh - A
wdd T z € v S 9 L 8 6
_ | | I 1 w | L 1 1 _ | L | | _ L 1 1 _’— | | | | _ | | L 1 \ﬁ | a, 1 | M B I | _ . | | _ 1 | I 1
. iﬁ VI
0 H
X
G 0" “uyd

S46

o®s ZE ‘UuTw T SWT3 Te30L
89LZ¢ ©zTS Id
ONISSADO0¥d YIvd
ZHN 8ZTE£6S8°66V ‘TH ANNIASEO
suot3r3iedsx Z¢

ZH 0°0008 Y3IPTM

oes zeg°T ewrt3 *boy

seexbep (°Gy o©sSIng

o898 000°T Aerep °xelsy

sueTI®A, (00S-VYAONI
d T°€6Z / D 0°0Z ~dueL
€T0aD 3 JUeATOS

Indzs :eouenbes esInd

SYHLIANVIVE NOLO¥d QUVANWVLS



wdd

0z

oy

09

08

00T

0ZT

o0vT 09T 08T

Lo b bt v by b b b o b Lo vt v b sta gl TR RS RN B S BRI AN RS SRR

[
[y
.

o
u
[+,

296°LT

96T 6€

6S9°€9
6S€E°69

99Z° €L

T

EVL 9L

o\

000°LL

TST L

ZS0°6L
990°6L

¥9S°TOT

€EY9°TIT

€EVT 92T

6TE"8ZT

020'621——/

TES°LET
8T9°TIPT

D8s [ ‘UuTw LT SWT3 Te30lL
CLOTET ©ZT8 Id

ZH G°(0 Sutuepeoxq euTtI
DNISSAD0Nd V.IVA

Pe3jeInpow 9T-ZLTVM

uo ATsnonurjuod

gp LZ I89mod
ZHW Tv08T98°66% ‘TH dT400DIA
ZHW 09ZL689°SZT ‘€ID HFANASHO
suot3Tiedex g8gZ

ZH 8°GELLE Y3IPTM

o9s gez°T eswrl °*boy

seaxbop (°Gy OSINg

08s (00L°0 Kelep °xeley

wueTIRA, (00S-VYAONI
L8-%T-T :I°sn

M T°€6Z / D 0°0T "dueg
€TI0QD :3IUSATOS

Indzs :eouenbes ©STnd

SYALIWVEVYA Nogyv) TUVANVLS

S47



Yo7

T0°T TO°TO0°T 00°T T0°T I8°C
00°T 86°TI0°AD"T Z0°T 66°0 68°T
o Fhhhdh i & rhrh
wdd T z € i4 S 9 L 8 6
_ | 1 1 1 _ | 1 1 L _ 1 1 | 1 _ 1 | 1 | — 1 1 1 L _ | 1 | 1 _ 1 i L | _ 1 | L Il h 1 1 Il Il _ | L1 1

S48

o®s Zg ‘utw T Swr3 Te30L
89LZ¢ ©ZTS &d

ONISSADOYd Y.Ivd
ZHW 8ZZE6S8°66V ‘TH  IANASHO
suot3Tiedex z¢

ZH 0°0008 Y3IPTM

o®s zeg°'T ewry °boy

seaaxbep (°'Sy esIng

08s 000°T Aerep -xeley

wuUeTI®A,, (00G-VYAONI
M T°€6Z / D 0°0Z "duweg
€TDQD :3USATOS

Indzs :eouenb®S ©SIng

SYALANVIVd NOLO¥d TUVANVLS



HO

Lo b bev v b by v b | IR B

urdd

(1}4

oy

09

08

00T

0zt

0vT
o b b b b e by Lov v b b o b bev gy o

09T 08T

T

ud

TT8° 8¢

8Tv° 29

Z9T°69

OLT €L

8VL°9L

“LL

000

A

LST*
6EV 8L
€09°8L

ZYS°TOT

89€°TTT

€80°92T —

T62°8CT

€P0°62T

9TE"LET

TSS°0PT

oes 6T ‘uTw TG ‘IY Z SWT3 Te30L
CLOTET ®2TS &4

ZH G°0 Suruepeoxq Suril
ONISSADO¥d VIVd

pe3jeTnpou 9T-ZLTVM

uo Arsnonurijuod

gp LZ Iemod
ZHW TP08T98°66V ‘TH HT4NODAA
ZHW 6ZEL689°SZT ‘€ID FA¥ASHO
suot3T3edex 96

ZH 8°GELLE U3IPTM

oes gez°1 ewr3 °"boy

seaxbep (0°Gy oSIng

o9s 00L°0 Aeep °XeISy

wUeTI®A, 00S-YAONI
L8-vI-T *%e3n
M T°€6Z / D 0°0z “dweg
€T0aD :3ueAalos

Tndzs :epouenbes ©STng

SHALIWVIVA NOgWVvD MIVANVLS

S49



[ople-zz
[s1v86L606°€
[s]ltT

144

[slt

ey £ 4

330

330

[sn]z-9
[gple
[6aplsy
[s1v86L606°2
[snlp-zT

8

8

[snlg

T

fctopy £

[wdd] g
[ZHW]9V0EZLT 009
uojoxd

[wdd] g

[ZHW] 9Y0€EZLT 009
uo3j0xgd
[ZH¥]110600600°6
[ZHY]192T9219Z° 1T
[ZH]1Z¥999€EVE "0

T

89LzZE

[wdd] g

[ZHW] 9%0€ZLT 009

HI

[s1¥86L606°C
([zHW]009) [L]18Z69€960° VT
WWN ZYLTIA
009¥Dd

X

[wdd]
uojoxd
vizoe
XJITdWOD dT
osTnd oTbuts

9€:LG36T 0T0Z-LDO-L
ST:LG:6T 0T0Z-LDO-L
§G:%G*6T 0T0Z-LDO-L
a-WYO0JI0UOTHD
v8-I-NW
dx(-uojoxd
e3Tep
r\sjueumdog\e3Tep\sIesn\ D

T

LU I | || | | I I 1 |

L L L | (| (O ({1 O 1 A [ 1 }

wowowownonnn

yd

399 dwe,,

swTL uor3Tiedey
KeTeg uor3yexeray
uTtes Iadey
3TeM TeT3Tul
jesaxdg ejuedq
SPON™ TIL

9POW IXI
esInd X

uly x

e1buvy X

|wWTL DbOVY X
YIPTM 06 X

sueos Te30L
sueods

KxeoaoD0y eqoxd
uIn3lsy PO
peddTId

398330 TIL
baxg TayL
utewoq TIL
388330 III
bexg xxI
urtewoq IXII
peoddrTd deems X
deams™ x
uoT3INTOSey X
sueosaxd X
sjutod X
398330 X
baxd X
utrewod X
uorjeang bOoY X
y3buarls pIeTd

I939wox3oeds
®31s
SuoTSuUsWTId
s3TUN WIA
OT3TL WTId
ezTS WIa
jewxod e3jed
Jusuwo)

oWty juexIn)d
QWTIL UOTSTAOY
8WT] UOT3IeDID
jueatos

PI erduwes
JuswrTIadxy
Ioyany
euwreusTTd

uol|IA 1od syred : uojoid : uorIpA Jod sured : Y|

N NN woa s A A 0 NNNNNNNNNNNS
W AA A N O W N 0o W DN WWLWWWWWARNBMRN
W S AN W O O W — O N R OONWWWRA WV )00
o AWK JWn A OO QN O X Nel CWANULNON—~ OO =W
W Ao ONW S AN O N W S SNV AN~ JO00RNO
; ///UJK {\\ _\ » ﬁ =y / \ ; 1/Luumwwwwm‘mwmmmmwmmmmmnnV\\
0 01 0'¢C 0¢ oy 0'S 09 0L 08 06 001
v b by v b b v e b v v b v b e bev v b v b e b
~ 4\1|Jﬁ\ Y ﬁ
o o = —
o ol o o
O | o) O (=3
'
o}
[\ 8]
>
N
—

S50



[oplee
[8191090269°2
[slz

95

[s]z

ANYL

[slt

INHL

[sn]9oL

ZLTYM

[gpl8T

[aplsT
[snlg ¢z
[aply-9
[Bep]oE
[8191090269°0
[snly-g

1T

1T

[sn]oz

T

asIvd

[wdd] g

[ZHW] 9V0E€ZLT 009
uo3oxd
[zZHY]188L8LBL8"LE
[ZHY]1S8V8YBVE " LY
[zZH]60T96VYV" T

v

89LTZE

[wdd] 00T

[ZHW] 6E0EYET6°0ST

OET

[819T090269°0
([zHW]009) [L18Z69€960°¥T
WHN ™ ZYLTIA
009D

X

[wdd]
gTuoqIeD
v1292
XITdHWOO dT
3eb perdnooep esind oTHUTS

VE:¥0:0Z 0TOZ-LDO-L
¥S:€0:0Z 0T0Z-LDO-L
063863261 0T0Z-LDO-L
a-W4O0JA0HOTHD
v8-I-NW
dx( - uoqxed
e31ep
r\sjusumdog\e3rep\sxesn\:d

LU L (| (I (| || O O O (I T A 1 O 1}

LU (Y (| | | T | T T I 1}

LI U N (I (I [}

LU I | N | I 1 I 1}

399 duwag

swr] uoT3Tiedey
AeTeg uoT3exeray
ures” IAD9Y
SWTJL 9ON

90N

3TEM TeTI3TUI
ButTdnooeq
Y3IpTAd III
9STON III

®ON u3V¥ III

oeQq u3lvy IaI
esTnd X

uav x

e1buy X

SswTL DbOY X
YIPTM 06 X

sueds” Te3or
sueds

KXxsao009y 9qoxg
uxnisy PON
PeddrId

3983J0 III
bexg xxI
urewoq IXI
peddTTo deams™ X
deems™ X
UOTINTOSdU X
suedsaxd X
s3uTOod X
398330 X
bexa x
utewoq X
uorjeIng DOV X
y3buexls pPIeTd

Ie39wox3oeds
®31s
SuoTsuswTIQ
s3Tun wrag
oT3TL wIa

8z TS WwIag
jewxod ejed
Jusuwo)

SWTJL JUBIIND
QWTJ UOTSTASY
oW uUoTIeDID

JUSATOS

PI e1dures
JuswrIedxy
Ioyany
eweusTTJd

uolIN 1od sped : gjuoqie) : uoliA Jod sped @ x¥
W PN P P PR RN o - PR 5w A
\O O O0OWWAIII — — ANV o00 I~
— Lbabrouoike n n — o0 A Nooto
E B OO—=0O — O S W N oo — W O\ —
— O, NOOLOONO () W o0 —Wn A Q0
e NN O~ \O — w —ONI IO
TSN LN Y
001 o@u me Qwv me Qwo Qwh wa me o@oﬁ Qm- Q@m_ Qmm~ Q@v~ Q£m~ Q@o~ thﬁ ,

LI L L L L L L L L L L L L L L L L B L L L I L L L L BB

0T 60 80 L0 90 S0 ¥v0 €0 ¢O0 I'0 O

e 1 T'1

L1 91 ¢1 v'1

0C 61 81

souepunqe

S51



([zHW]009)

+0,
ugo” N\

[ople-zz
[s1v86L606°€
[sltT

124

[s]t

ISTVS

330

330

[sn]lz*9
[gpl€

[Bep]l Sy
[S1¥86L606°Z
[snly-zt

8

8

[snlg

T

ISV

[wdd] g
[ZHW]9V0EZLT 009
uojoxgd

[wdd] g

[ZHW] 9%0€ZLT 009
uojoxd
[ZHY]1T0600600°6
[ZHY19ZT9219Z 11T
[ZH]1Z¥999€EVE "0

T

89LZ¢

[wdd] g

[ZHW] 9V0€EZLT 009
HI
[8]1v86L606°C
[L18269€960°¥T

WHN ZYLT1IA
009vDI

X

[wdd]

uojoxd
v1z92
XJITdWOD dTt
esTnd oTburs

PS:€T:0Z 0TOZ-LDO-L
0E:ET:0Z 0TOZT-LDO-L
95:80:0Z 0T0Z-LDO-L

a-WEOJI0HOTHD
98-I-NW
dx(-uojoxd
e3Tep

OH

OH

L | L | | I L (| [ | O T I 1}

LI LI N N 1 I 1}

399 dwag,

swT) uorjrieday
KeTeg uotjexerey
ures Iad9Yy
3TeM TeT3Tul
jesaxd ejueq
OPOW TIL

OPOW IXI
esInd X

u3lv X

aTbuvy X

Wty bOV¥ X
YIPTM 06 X

sueds” Te3oL
sueds

Kxsnodey 9qoxd
uxnysy POH
poddr1d

398330 TIL
baxg taL
urewoq TIL
398330 IaI
baxg xx1
utewoq XII
poddrTd deems™ X
desms™ X
uoTINTOSSY X
suedsexd X
83uTOod X
388330 X
beoxa X
utewod X
uor3jeang bOVY X
Y3buex3ls pIeTd

Ioj30wox3oeds
31§
suoTsuswiqg
s3TuUn Wwrg
oT3TL wWId
9zZTS wIa
jewxod ejeq
Jusuwo)

QWTL juexInd
SWTL UOTSTA®YH
SWTL uUoT3eOID

JU8ATOS
PI oTdures
JuawtIedxy
Ioyiny
eureusTTJd

uol|IA Jod syred : uojoid : uorIA Jod sured :
I N e R e NN NI
2 N OO LWL L 1O X NN WLWWWWLWW
N —_— IO NWWHAEArONUL ANANDIO O B9 QIJ3000000— NN WW
W O OVN WOIWAI—=OWW O WA — WooWnWOooNR
oo N L= W VO~ RARWO WNDON OO0 = NOO W — O N NN
_ ? _Hﬁﬁ\\ //\ /\wﬁ\_ //& ' \\ l/Luummmwwmmwwrmmmwmmwmmn“v\\
0 01 0C 0°¢ (04 0's 09 0L 08 06 001
PSSR N S T S S S SV S S S S SO S S S T S S S S T S S S T S VS S S S S S S [ S O S SV S S S S S S S S A T S S T S S 0 S S ST A S W S S ST W BSOSO
v T J\\lll‘llf?g1||l||4gﬁllgﬁﬁtJﬁ J1
O
—_ o
» s 25 |z S
. P U
—_ N
[a— (=] N %u
)
(o)}
=
oo
-2
7w N
N Ll
o [oe]
A
p—
w

S52



uol[IA Jod sued : ¢juoqae)) : uolip Jod sued : x|

— Pk P pd
» AN IV I IINx —_ DN WA
- PXOO WA= o N> 2=
[ A=A IO NDW (=) o0 0 N D
(= A= O WA OO =0 AN — QN B O O
w N = NDWWNOo oW — W = O =
[\S} WAWOAIROAN | WNN N O

NN |

0 00T 00C 00¢ OOF 00S 009 00L 008 006 000I 00IT 00¢I 00¢I 00¥I 00SI 0091 00LI0081

v b bonrses by s b b b b b b b b b b b b b

e
DN

[opl6-2Z
[819T1090269°C
[slz

9s

[slz

J0¥L

[s]l1

INAL

[snlgL

ZLTYM

[apl8T

[apl8T
[sn]lg-2Z
[gplv-9
[BaploE
[8191090269°0
[sn]y°8

LL

LL

[sn]loz

T

FSIVI

[wdd] g
[ZHW]9V0EZLT 009
uojoxd
[ZHY]188LBLBLE"LE
[ZHY] S8VBVEVE LY
[ZH]160T96%VY " T

v

89LZE

[wdd] oot

[ZHW] 6E0EVET6°0ST
DET

[819T1090269°0
([zHW]009) [L18Z69€960°¥%T

WWN ZY.LTIa

009v¥DI

b4

[wdd]

gTuoqIed

vIZ92

XTTdHWOD At

3eb peldnoosp esTnd eoTburs

8¥:9T:0Z 0T0Z-LDO-L
00:9T:0Z 0T0Z-LDOO-L
0S:TT:0Z 0TO0Z-LDO-L
a-WIOJOYOTHD
98-I-NK
dax( - uoqxed
e31ep
r\sjusumdog\e3rep\sxesn\:D

LU | (| L O (| [ 1 1 A

LU L I L I | | O (I (| Y O [ | A}

LU I 1 | I LI |}

399 dweg,

swTty uoT3iTiedey
Kersq uor3jexeroy
utes xadey

SWTJL ©ON

90N

3TeM TeT3Tul
Sutrdnooeqa
YIPTAL III
8STON XII

SON U3y III

oeq u3y xxI
esTnd X

ulv x

sThuv X

SWTL DbOVY X
Y3IPTM 06 X

sueds” Te3loL
sueds

Kxsan0d0y oqoxd
uaniey POW
paddrId

398330 III
bsxg xxI1
utewoq IIXI
poddrIDd desms™ X
deems™ X
UOTINTOSSW X
suedsexd X
sjuTtod X
398330 X
bexa™x
utrewoq X
uoT3jeang bov X
y3buexls pIOTd

xe3ewoxjoeds
e31s
suoTsuswrdg
s3TUn WId
®T3TL WId
®zTSs wId
jewzog e3jed
Jusuwod

SWTL JuUs8IIND
oWTL UOTSTASY
SWITL UOT3IROID

JUeATOS
PI~ eTdures
JuswrIedxy
I0Yy3INy
sweusTTd

S53




uor[IA 12d syred : uojoid : uoliA Jod sued : x|

[s81v86L606°C
([zHW] 009) [L18Z69€960° ¥

cooo o —— NN WWWWWW AARAMD NN 00N NNNNNNaa
cocoo o0 AR == MDY a9 oo oo b oL L i
N WA W (o)) W A O O K~ W nNnh—WAhSA NOON AP, U INIO = =N DD
00 3 L — N o N WL — WU IR OOW (SR Tl e W I N O NN BV I N
IS (VRN RN (] —h RO NON—00O AUNNOO SAUNOVORIDOWRAX
ugo YO Y NY Y N o=
0 01 0¢C 0¢ (a7 0's 09 0L 0’8 06 001
o b v b b v e by b v e b v v b v v b v b e b b
| &lgl & B
- o) © =) < —
W ) B e} fo
. _ (9} o= |
[oplg-zz = 389 duar b > io
[s1¥86L606°€ = SWIL wor3Tladsy % Q
[s]T = Aers@ uoTjexelay
oy = ures IAdey
[slT = 3TeM” TeT3Tur w
ISTIVI = jesexd ejued Q9
330 = SpPOW TIL w
330 = ©POW XXI
[sn]lz 9 = esInd X
[gple = uv X
[Beplsy = aTbuy™ X
[slv86L606°C = SWTL DOV X
[snlp zT = Y3IPTM 06 X
8 = sueds” [e3oL
8 = sueds
[sn]g = Kzon0d8y oqoxg
T = uInilsy pon
ISTYd = paddrTd
[wdd]g = 38S3J0 TIL
[ZHW]9%0€EZLT 009 = baxa TIL
uojoxd = urtewoq TIL
[wdd]g = 398330 III
[ZHW]9Y0€EZLT 009 = baxg xxI
uojoxd = urewoq IIXI
[ZH¥]1T0600600°6 = PoddTID deems™ X —
[ZHY]92T92T9Z 1T = deems™xX —
[ZH]1ZV999€EVE 0 = uoTINTOS8Y X o
T = suedsexd X \S]
89LZE = s3jutod X
[wdd]g = 388330 X
[ZHW]9V0EZLT 009 = baxa x
HT = utewod X

HHN~ ZYLTId
009¥D3

X

[wdd]

uo3joxg

1 45414
XTTIWOD dat
osTnd oTbuts

LS*€0:ST 0TO0Z-4AS-LZ
00:€0:ST 0T0Z-dAS-LT
PS:PS:VI 0T0Z-4IS-LT
a-WIOJIO0YOTHD
00T-I-NW

dx(-uojoxd

e31ep
L£\sjusumdog\e3rep\sxesn\:D

LU I L | I (1}

wenwonononowonon

uor3jeIna bOoV X
Yy3busxls pIoTd

I938wox3oeds
®31s
SUOTSUSWTQ
s3tun wrd
oT3TL WId
®zZTS WTId
jewxod e3ed
Jusuwo)

oWTL USIIND
SWTJ] UOTSTASY
8wWT] UOT3IedID
JUeATOS

PI eTduwres
JuewrtIodxy
Ioyany
eweusaTTJd

0081

S54




uolIA 1od sued : €1U0gIED : UOI[IN 1ad syed :
p— Pk —
Vo — =N » AT I IIII® o NN W A
L ob o s RN N PROWARNIIAIN ® N Noo 00 )
o o ot o™l ) couhwuhaoivio ) ool N oo
[« RN N} O3 b2 (=} NW =0 OoO—\O w N W W NS
O O N \O Al e \le N o] 0RO INNND OO OW —_ W N O — W
SN =W OO W (%) WO LONUnNKhOONX® o O K~ O N |
ugo ' VoY | NN | N
o

[ople-€z
[s191090269°2
[slz

9s

[slz

aNEL

[slt

INEL

[sn]loL

ZLTYM

[gpl8T

[gpl8T
[sn]lg-2z
[aplv-9
[6ap]oE
[8191090269°0
[sn]v-8

8T

181

[sn]oz

T

ISTVI

[wdd] g
[ZHW]9%0€EZLT 009
uoj3o0xdg
[ZHY]188L8LBL8"LE
[ZHY]1S8Y8YBYE " LY
[ZH160T96VVY " T

14

89LZE

[wdd] oot

[ZHW] 6E0EPET6°0ST

DET

[8191090269°0
([zHW]1009) [L]18Z69£960°VT
MHN~ ZYLTEA
009vDd

X

[wdd]
gTuoqIe)d
v¥1292
XITIWOD AT
jef peTdnooep esind oTburs

8T:0Z:TIZ 0T0Z-dAS-LT
TT:6T:TT 0T0ZT-4IS-LT
¥0:60:TZ 0T0Z-dAS-LT
a-WHOJOHOTHD

00T-I-NW

dx(-uoqxed

e3Tep

L\ sjueumpdog\e3irep\sIesn\:D

LU I L | (| | | O | (O O [ T}

LI T (I | | | T 1 Y O O A 1 B 1 A 1}

wownwnnwuwonn

wewowownwonon

399 duey,

ewT] uorjriedey
KLereq uoTjexersy
ures IAdeY

eWTL 9ON

90N

ATEeM TeT3Tur
BSurtdnodaqa
YIpTagd III
©STON IXI

9ON u3y¥y III

oe@ u3jy IaI
esIngd X

u3ly x

aTbuv x

swTL DOV X
YIPTM 06 X

sueds” Te3oL
sueos

Kxonodoy oqoxg
uIn3sy POW
paddrId

398330 III
bexg xxI1
utewoq IXI
poddr D desms™ X
deems™ X
UOTINTOSdY X
suedsexd X
sjurod X
398330 X
bexg X
utewod X
uoTrjeang bOV X
Y3buexlis pPIeOTd

xe930WOx300ds
e3t1s
suoTsuUsWTA
s3Tun wWIa
eT3TL Wid

ez TS WTa
jewrod ejed
JusumoD

SWTL juexInd
SWTJL UOTSTASY
oWty uUOT3IRdID

jueATos

PI oTdwes
JuswrIedxy
Toyany
owreusTTJd

0°0C-

(=]

00T 00z 00¢ 00y 00S 009 00.L 008 006 000l 00IT 00CI ¢l 0°0¥I 0°0ST 0°091 0°0LI

v by b b e b by b b g s by b b e b e L g by b 1o L

001- 0

S55



([zHW]009)

Cmo .t_o

[S1v86L606°€
[s1t

ISTVI

330

330

[snlz-9
[gpl€
[Bap]lsy
[s1¥86L606°C
[snlv-zt
[oplz 2z

8¢

[s11

8

8

ISTVI

[wad] g

[ZHW] 9¥0€ZLT 009
uojoxdg

[wdd] g

[ZHW] 9%0€EZLT 009
uojoxd

[ZHX]1 106006006
[ZHY192T9219Z" 11
[ZH] Z¥999E¥E "0

T

89LZE

[wdd] g

[ZHW] 9¥0€EZLT 009
HI
[s1v86L606°C
[L18Z69€960°¥T

AN ZYLTIA
009v¥D3

X

[wdd]

uojoxg

v129¢C
XdTdWOD at
esTnd oTbuUTSs

6Y:15:0C 0TOZ-AON-%Z
92:15:0Z 0T0Z-AON-¥%Z
S0:v0:ST 0T0Z-dAS-LZ

a-W0JO0HOTHD
VOT-I-NW
dx(-uojoxd
e319ep

L\s3jueumoog\e3Tep\sIasn\:d

’,
s,
12

n

n

n

i

OH
0s4gl1

SWTL uoT3Tladey
3TeM TeT3Tul
jesaxd ajueq

SPON™ TIL

SPOW XII

asTnd X

uly x

a1buv X

swTL bOovV X
YIPTM 06 X

399 dwag,

uTes IADSY
KAersq uoTjexeray

suedS” Te3oqL
sueos

paddTid

398330 TIL
boxg TIL
utewoq TIL
39330 IaI
bexg xaI
utewoq XXI
paddiTd desms™ X
deems™ X
uoTINTOS8Y X
suedsaxd X
s3uTod X
398330 X
baxg x
utewoq X
uorjeang bov X
y3buaxls T praTd

x938wox3oads
®31Ss
SuoTSuUSWTA
s3TUnN” WIA
9T3TL WIa
9zZTS WIAQ
jewxod ejeq
JusuWo)

SwTL JuUsIIND
QW UOTSTASY
QW] UOTIRDID

JUaATOS
PI eTdwes
juawrxedxy
Ioy3ny
sweusTTJd

0

0l 0'¢

0°¢

uolIA 1od syed : uojoiq : uorfiA Jod sued : ¥

0y 0°¢ 09 0L 08 06 001

P U U S O S S S U T S U U U W T U W U S S S S S S S U N ST S U S S U A S S S A W S O S W S S S TS U S S SO S S RS ST S S RS SN Y

€1d8'e

[Jj

10°6

68°0

601

T

T

¥80

901

g
i
w

€6t

U I B L L L B B L B B B B B B e B R R R R N N R

oyl 0¢l  o0c¢r OIl 00l 06 08 0L 09 0°¢ oY 0¢ 0¢C 0’1

0°¢l

duepunge

S56



[oplt- €z
[8191090269°2
[slz

9S

[slz

0L

[sl1

J0dL

[snlgoL

ZLTIYM

[aplsT

[aplsT
[snlg°z
[gPlv°9
[Bep]oE
[819T090269°0
[sn]y-8

LU I (L 1 | | | A [ O 1 O 1}

ove

ove

[sn]oz

T

IsIvd

[wdd] g

[ZHW] 9V0EZLT 009
uojoxd
[ZHY]188L8LBL8"LE
[ZHY]S8V8YBVE LY
[ZH]160T96VVV "1

v

89LZ¢E

[wdd] oot

[ZHN] 6€E0EVET6°0ST
DET
[8191090269°0
[L18Z69€960° VT

L L L (I (| [ O T A 1 B T 1}

([zHW]009)

MHN~ ZYLTIA

009V¥Dd

X

[wdd]

gruoqIed

1 2%4:X4

XITdHWOD dT

3e5 perdnooep esTnd oTburs

wowowononnonn

CIZEV:TZ 0T0Z-4dS-LT
0Z:Zy:1Z 0T0ZT-4IS-LT
LYP:0€:TZ 0T0Z-dIS-LT
a-WIO0JI0HOTHD

YOT-I-NW

dx(-uoqxed

e3jrep
r\sjusumodog\e3Tep\sIesn\:D

LU L 1 | | I L 1

309 dwag,

swry uoTr3Tiedey
Kereq uoTjexersy
ures Iadey

oWt ©ON

SON

3ITeM TeT3Tul
Butrtdnooeq
Y3IPTAL III
©STON III

90N U3y III

o8 u3ly IxaI
esInd X

u3av x

oTbuv X

oWt DOV X
YIPTM 06 X

sueds” Te3jol
sueds

Kxoaod0¥ 9qoxd
uaniley PO
peddTId

398330 IxI
baxg xxI1
urewoq III
peddr1d deams X
deems™ X
UOTINTOSdAY X
suedsexd X
sjurtod X
388330 X
bexi X
utewoq X
uotjeang bov X
y3busxls pPIOTd

xe939wox3oads
®3T1s
SuoTsuUsSWTQ
s3TUn WTIQ
eT3TL wria
ezIs  wrIa
jewrog ejed
Jusumo)

SWTL 3uUeIInd
SWTJ], UOTSTASY
SWTJ] UOT3Ie8ID

3ueATOS
pPI~ eTdures
JuowrIadxd
Ioyany
ewreue T Td

uol[[IA 1od sued : ¢ yuoque)) : uol[IA Jod sued : Y|

b—t

v ) N OV OV~ ~J =1~~~ oo > o o o W~
NN 3 G ) RHSBSIIIC 3 NORAP
g 3 3 3 R3QYBISRE = SrEB3
S8 3 & et BRIRGTREKT 3 FSRARARN]
o.o_N- o.ﬁ_:- mv o.m: o.wm o.wm o._ov o.wm o.ww o.mh o.ww o.wm o.o_ﬁ: o.o_: o.o_ﬁ owrmﬁ o.o_i 0.0_2 o.o_f o.o_:
-

S57



([zHW]009)

[ople-zz
[s1v86L606°€
[slt

144

[s]l1

STV

330

330

[sn]lz°9
[gp]€
[Bop]sy
[s1v86L606°C
[sn]lp-zT

8

8

[sn]g

T

ciopy £

[wdd] g

[ZHW] 9¥0EZLT 009
uo3jo0xd

[wdd] §

[ZHW] 9V0EZLT 009
uojoxd
[ZH3]1T0600600°6
[ZHY]19ZT9ZT9Z° 11T
[ZH]1Z¥999€EVE" 0

1

89LZE

[wdd] g
[ZHW]9%0€EZLT 009
HT
[s81¥86L606°C
[L18Z69€960° VT

¥IHN~ ZYLTIA
009Vv¥DdA

X

[wdd]

uojoxd
ja%4°k4
XJdTdWOD at
esTnd oTbuTs

903:€0:ZZ 0T0Z-LDO-¥
8¥:Z0:2Z 0T0Z-LDO-¥
9T:LS:1Z 0T0Z-LDO-¥
a-WIO0J0YOTHD
YOT-III-NKW
ax(-uojoxd
e3Tep

£\sjueumdog\e3Tep\sxesn\ D

LU L T (I (| 1 | N (I 1

LU | L (I | | | (O O 1 A I 1}

oW onownnn

wewowowowowonon

399 dway

awT] uor3Tisdsy
Kereq uorjexerod
urtes Iadey
3TeM TeT3Tul
3esexd ejueq
SPOW TIL

OpPONW XXI
esInd X

u3v x

a1buv X

SWTL DbOY¥ X
YIPTM 06 X

sueds” Te3oL
sueos

Kxoaodey eqoad
uIn3yay POW
peddrTd

398330 TAL
bexg TIL
urewoq TIL
398330 IaI
bexg xar
utewoq III
paddrTd desms X
deems™ X
uoTINTOS|Y X
sueosaxd X
§3uTOod” X
398330 X
bexd X
utewoq X
uor3jeINg DOV X
y3busils pPTOTd

I93owox3dads
®31S
SUOTSUBWTA
s3Tun WIa
®T3TL WId
®zZTS WTIa
jewxod e3jed
Jusuwo)

ewT] juexIn)d
SWTJL UOTSTASY
ewT] uUOT3Ie8ID
3UaATOS

pI eTdures
JuawrtIedxy
I0oYy3Iny
eweusTTJd

UoI[IJA] Jod syred : uojol{ : uor[IA Jod spred :

¥T9

1T6

So o - NN WWwWL AR BB NNNNNNNN0N0N9NN
SO o0 (94] [ NSV e We We )Y N Q00000 O AN O O — = RN NN WWWWWW
[« NS BN W oo W H N O\ NSO — O — whn ON COCWORAOATONDNDWRAJ®
O = — N O — B —= N\ A A OQWLWRN — N W N0 OWUNOWOON— A O\
N B — [\S) 0o O N W NS RV, RV RV e i &) N ANV ON = OHRAWNWVW—
0 01 0¢C 0¢ (187 0S 09 0L 08 06 001
PR T S Y T T SO0 T S S S T S T S S S S S U S S U S U S S ST S (S S T ST S T Y T S T VT S S S S A S S S S S S S S M W W S S S S ST WY S S S S S S A S S S S S S ST ST ST U (T ST ST S AT S ST ST YA BT RN
Y Y WY g R
—_
o —
S
o Iu\
N
7& NN g
(=) . — of9
— Pt
S} N © N
S
S
N
To O
— B
N

S58



uol[IA 12d sued : ¢ yuogaen) : uory Jod sped :
— .. uonpsed sped : gyuoqre) : uolfA 1od sped 1y
— NN SN DRI EER N BN EEN | (o) — NN NN WWWA O
WL — T} — mU (98] m7 VL WL WL (o)} (=) W-IJ00\0OH~hooOO [e))
O W N OWnNNO =N o0 3 A N0 A \O W= (]
— W O Y] AN O 0O N — oo N O QNO— 000 — O [oe]
H DN oo — N—= 0O NO — (e} A WAARADNUKNDDR —
—_— W O N O~ OO0 [\S) N [l BN IV, e Ol NS REN BN SN | EE

0 00I 00T 00¢ 00¥ 00S 009 00L 008 006 000L0°0LTOOCIOOEIOOFTIOOSIO0O9T00LIO08I0061000DIT
G é%ég;éé€23?34t_%=€352=A.4 [ R AR A LY B U R R (R DT R AR VT _§=$d:$?%:ja
) . ' o T " RTETEm | s N I I ? ,,,_4 s f i) ,, | S

"
" i

PR T ' a . uh o ’
" 1 it 3t

[s197090269°2C
[sle

INAL

[s]T

AL

[snloL

ZLTYM

[gpls8T

[epl8T
[snlg- 2z

[§:0008 2]
[BaploE
[s197090269°0
[sn]ly-8
[opl6-zZ

95

[sle

9zZT

9zZT

ISTVL

[wdd] g

[ZHW] 9V0€ZLT 009
uojoxd
[ZHX{]188L8LBLE" LE
[ZHY]S8¥8YEVE " LY
[ZH]160T96%PY" T

v

89LZE

[wdd] 00T

[ZHW] 6E0EVET6°0ST
DET

[8191090269°0
([zHW]009) [L18Z69€960° %1

WAN ZYLTIA

009¥Da

X

[wdd]

gTuoqIed

1 4%4°%4

XJITdHWOD at

3eb paTdhoosp esTnd oTBurs

TTipz:LT 0TOZ-AON-9Z

CYEZ:LT 0TOZ-AON-9Z
€T:00:2Z 0T0Z-LDO-¥

Q-WIOJIOHOTHD

$OT-III-NW

dx(-uoqaxed

e31ep

L£\sjusumMdoqg\e3zTep\sxesn\ :D

LU | I O [ A I (T | [ O I 1}

LU L | L | | | [ | [ | I 1)

LU [ | S | I [ [ I}

LI | I | I I (I | B | B 1}

swTy uotritiaday
SWT], 9ON

9ON

3TeM TeT3TUI
Burtdnoosa
YIpTmd III
9STON XXI
9ON U3y IxI
o9 u3lvy IaII
esInd X
u3v X
aTbuv x

swty bov X
UIPIM 06 X
399 dwea,L
urTes Iad9dYy

Kereq uoriexeray

sueds” Te3oL
sueds

peddITd

398330 III
baxg xxx
utewoq XII
paddrTd deams™ X
deams™ X
uoT3INTOSeW X
sueosexd X
sjurod X
398330 X
baxg X
utewod X
uoTjexng DOV X
y3busxls pIaTd

I9j39woxj3oads
°3TSs
suoTsuswIdg
s3TUn WId
9T3TL wWId
8zTIS WIda
jewxod  ejedq
Juaumo)

QWL JuadIIAND
SWTJ, UOTSTADY
BWT] UOT3e8ID

3uUeATOS

PI erdwes
JuawtIadxy
IoYyany
eweusTTJ

L Ll

Jouepunqe

10

o

S59

€0

¥0

S0




uol([iA 1ad sued : uojoid : uor|iA 1ad syed : |

o —— DD WW WW A BARBBRERE QORI TTTIII

= o o o o AN O Y O PLLLLLLLLULL 000000 0 00 00— — B B N PO B W

G S =0 0Y A 0N Do © mandldrnxe IXIRITSIRRIDEE

v — o & L= 9 DU W =OA=JWH® OULONORNXNOONO W= B

ug oz — (TR N2 VS O~ UL UVUJOoO—EA=RN AU —,IANJISDOHAORN

o | YY YT =
0

2 o.ﬁ . .m . . . . . . .
, Vv\\ /gﬂ\\)//zx\\//nu<¢ﬁu<< N N I o_ﬂ R @__ NP O_N AP O_m N @_w L o_m N @_m L O_m N __o @w_ L

99 T q YT T 'm
[oelt-zz = 309 dwey,
[s1986L606°€ = owIL uoT3Tiadey
[s]T = Aereg uor3iexeiey
oy = utes xadey
[s]lT = 3TeM TeT3Tul
gsIvd = 3jesaxd e3juedq WU
F30 = ®POW™ TIL Q4
330 = OpPOW III (=}
[sn]z°9 = osInd X
[aple = u3l¥ X — AN
[Baplsy = oThuv X —_ = C
[s]1v86L606°C = oWt L POV X mw I3 2
[sn]lyp-2T = Y3IPTIM 06 X
8 = sueds” Te3joL
8 = sueods
[sn]lg = Kxsaodey ©qoxgd
1= uxn3ey POW
HSIVd = paddTId
[wdd]g = 308330 TIL
[ZHW]9V0EZLT 009 = boxd TIL
uojoxdg = utewoq TIL
[wdd]g = 398330 III — —_
[ZHW] 9Y0€ZLT 009 = boxi III mm 2
uojoxd = utrewoq XIXI S —
[ZHY]T0600600°6 = PoddITd deams X N ) ) o NWW
[ZHY]19ZT92T9Z"TIT = deems™ X mw o mw =
] o S
[ZH]ZV999EVE 0 = uoT3InIossy X -
1= suedsexd X
89LTZE = S3uUTOod X
[wdd]g = 398330 X
[ZHW] 9¥0EZLT 009 = bexd X
HT = utewoq X
[slv86L606°C = uor3zeINg DOV X
([zHW] 009) [L]18Z69€960° YT = Y3IBuex3S PILOTI
MWN ZYLIdd = x938WOx300ds
009¥DE = °3T1S
X = SUOTSUSWTIg
[wdd] = s3atTun wra w
uojoxgd = oT3TL WIa =
v129C = °zZTIS wrIa o
XITAWOD dT = jewxod” ejeq
esTnd eTburs = JuauwWo) MH
(=]

S60

603LZ:9T 0TOZ-LDO-G
LE:9T:9T 0T0Z-LDO-S
LT:6T:9T 0T0ZT-LDO-S
a-WJOJI0HOTHD
T-€1-I-IH
dx(-uojoxd
e31ep
r\s3jueumdog\e3Top\sIesn\ D

LU I N L A I I}

SWTL JuUsIIND
SWTL UOTSTASY
oWt uUoT3IRDID

jueATOS
PI~ eTdwes
juswtIedxy
Ioyany
swreusTTd




[oplt €T
[819T090269°2
[slz

9s

[sle

INAL

[s]lT

jcist-an

[snloL

ZLTYM

[gpPlsT

[gplsT
[snlg 2z
[aply-9

[Bep]l o€
[8191090Z69°0
[sn]ly-8

SY1

SYT

[sn]oz

T

FSIVd

[wdd] g

[ZHW] 9¥0€EZLT 009
uojoxg
[ZHY]188L8LBL8"LE

[ZHY] S8Y8Y8YVE" LY
[ZH]160T96%%¥%°T

14

89LZE

[wdd] oot

[ZHW] 6E0EVET6°0ST

DET

[8191090269°0

([zHW] 009) [L18Z69€960°¥T
MHN~ ZYLTEa
009vDd

X

[wdd]

€ TuoqIe)
143414
XJTTdWOD At
3eb perdnooep esTnd a1burs

ZG:0€%0Z 0TOZ-LDO-S
S0:0€:0Z 0TOZ-LDO-S
¥0:2Z:0Z 0TOZ-LDO-S
a-WIOI0HOTHD
Z-¢1-I-IH
dx(*uoqxed
e31ep
b/munoﬁ=oon/NuHoU/mume/ )

L LI L || (| | | O | 1 Y [ 1}

LU (I T I T | I

LU I A N LI (O }

399 dwaJ,

swT] uoT3Tiedey
Kereg uorjexerey
utes xadey

eWTL ©ON

90N

3TEeM TeT3TUI
Buttdnooeq
Y3pwag Iax
9STON XII

®ON U3y III

o8@ uly III
esInd X

uly x

a1buv X

SsWTL DbOoV¥ X
YIPTM 06 X

sueds” Te3oL
sueos

Kxea0d0y oqoxd
uIn3sy POW
paddrId

398330 III
bexd xxI
utewoq XII
peddrTd deams™ X
deams™ X
uoTINTOSOY X
suedsexd X
s3jurod X
398330 X
baxg x
utewodq X
uoT3eINd DOV X
y3buexls pIeTd

I939wox3oads
°31s
suoTsuswrtda
s3TUn WIA
OT3TL WId
ezTS wWTd
jewrod” ejeq
jusuwo)

QWL 3UeIIND
SWTJL UOTSTASY
QWTL UOT3esId

JUeATOS

pPI eTduwes
JuewtIodxy
Ioyany
euwreue T TJd

uol|IA 19d syred : g1uoqie) : uoru Jod sued : x|
N W W LU o~~~ Z Robhooo o o 3
N N NP G » Nxooown w0 o
. H 0 =N =00 WnAOoN ] N oo W W W W S = o
S 3 S5 38885 8 15223 =S £
TTT VAW [N
0 00I 00T 00c 00y 005 009 00L 008 006 000I 00LL 00CI 00€I 0°0¥I 0°0ST 0091 0°0LI 008 0°061

v b e b b b v b b b b v b v b b b a1y ____ v b by b e b e by Ly

e

S61



14
ug
SN

0

[oplz-zz
[s]1v86L606°€
[s]l1

[44

[s]lT

[cCps £4

330

330

[sn]z°9
[aple
[Bep]lsy
[s1v86L606°C
[snlp-zT

LU L | O L I I | I I |}

8

8

[sn]s

T

TSIV

[wdd] g

[ZHW] 9%0€ZLT 009
uojoxd

[wdd] g
[ZHW]9%0€ZLT 009
uojoxg

[ZHY] T0600600°6
[ZH]192T92T92" 1T
[ZH] Z¥999€EVE "0

T

89LZE

[wdd] g

[ZHW] 9Y0€ZLT 009
HT

[81v86L606°Z
([zHW] 009) [L18Z69€960°¥T

LU L || O O (| | O | I [ Y O I  }

¥WN~ ZYLTIA
009V¥O3

X

[wdd]

uojoxd

| A%4°k4
XJdTdWOD at
esInd oTburs

LU L | [ [ [ (|

vE:8T:9T 0T0Z-LDO-S
8G:LT:9T 0TO0Z-LDOO-S
YI:0T:9T 0T0Z-LDOO-G
a-WHO0JO0HOTHD
I-€T-I-IH
dx( - uojoxd
e3Tep
r\sjueumdog\e3rep\sxesn\ D

0
ﬁw\\z4_\/\/o_\,_n__\,_

399 dwa,,

|wTy uoT3Tisday
Kersq uoTjexersy
uren IAdSY
aTeM TeT3Tur
jesaxd ejueq
OPOW™ TIL
9PONW ™ xxI
esIngd X

u3av x

a1buy X

swTL POV X
YIPTM 06 X

sueds” Te3orL
sueds

Kxsaodey eqoxg
uIn3ay POW
poddTTd

398330 TIL
boxg TaL
urewoq TIL
388330 III
bexg xxI
utewoq IXI
poddrTd deems™ X
deems™ X
UOTINTOSOU X
suedsaxd X
sjurod X
398330 X
bexa x
utrewoq X
uoT3jeINg POV X
y3busx3s pPIaTd

I939wox3oeds
CES 4]
suoTsuswIq
s3TUN WIA
OT3TL WId
ezTS WTId
jewxod  e3led
Juauwod

oWty JusIIND
oWt UOTSTASY
ewT] UOT3edID
JuUeATos

PI erdwes
Juswtaedxy
Ioyany
owreusTTd

uoI[IA 1od sued : uojoid : uor[iA 1od sued :
memm e DD DN W W AR RRBADLE NN NN NN NN
DN D] == D N — A9 WL WWWWW ~ ~J 00 00 00 00 = — = N NN NN
O—= O =W 0 \O A 0 N W WAIIQ00 VOO0~ —WHArPAO—~NO®OWO
0O NO o0 b oo O 0 AN WNWLWWhIoWw NAOI— AN WLWANINO =W
—_—w AN O (o))} O N Q9o A Voo n AN NN~ WWoo =N WnoN o
/(\ / k /K\ J\\ r F ?\n_ /mmmmmmwmm“nv\\ IILHNMWWMWMV\ /<“mmwmwmmwmm““v\\
0 01 0'¢ 0°¢ (14 0'S 09 0L 08 06 001
PSSR T S S S S U S S S U S S S S U W S S S S S S S S S Y S U S S S S ST A S S Y S S TS T W T S S U A S S S S S S WS S S S T T Y ST EAV U B ST S ST MR R RS AR
S
N
s
— p—
! — -
. ol
[N e poos -
W P
' EN
W
N
—
> o ™
X 1Y W
g v
wn
b
e
o
(=)
=
(3]
[}
o
5~

S62



—
—_—

OYLE 6TT:

A 1od syred : ¢ Tuoqre)) : uoryipy Jad sped : X

6061°LCI
9818°8CI
€0€T°6C18
0065 0€1=

rl
W%
e
N
N
N
~

9L65°¢€¢

714
N

—TI86°L1

w
L
o
\O
—
N

——EV09°€Tl
— EVeTesl

w
N
©
Q
@
@

—— 865065
——6S90°LL

ug
O\/\ )
IS "onan | o oo ooz 09

<
A

\

00F 00§ 009 00.L 008 006 0001 00IT 00CI 0°0¢I 0°0¥T 0°0ST 0091 0°0LI 0081 0061

ﬁu s e b by v b b b v b by v b e b e b e b e b v by e by
[opl8-zZ = 399 duay,
[819T090Z269°Z = ©OWIL uor3itiadey
[8]z = KeTeq@ uoT3exelsy
86 = utes IADSYH
[slz = oWt eOoN
L = SON
[slT = 3TeM TeT3Tul
anyrL = Butrtdnooaq
[snloL = YapTsgd xax
ZLIVM = ©STON IXI
[gpl8T = 9ON U3y IxI
[gpl8T = oe@ U3y III
[sn]g°zZ = esTnd ™ x
[gPlv°9 = u3av x
[BaploE = oTBuv " X
[8]19T090269°0 = swtlL Dov¥ X
[sn]y 8 = YIPTM 06 X
L sueds” Te3oL
ZL suedsg
[sn]oz Kzsnooe¥ 9qoxa
T uIn3leoy POW
IOEL poddrId
[wdd] g 39S330 IXI
[ZHW]9V0€EZLT 009 baxd xxI
uo3joad utewoq XII

poddr1d deems™ X
deams™ X
uoT3INTOSOY X

[zHY]88L8L8L8" LE
[ZHY]S8V8V8VE LY
[zH]160T96VVV " T

v sueosaxd X

89LZE sjuTtod X

[wdd] 00T 398330 X

[ZHW] 6E0EVET6°0ST bexy x
J€T utewod X

[819T1090269°0
([zHW]1009) [L18Z69€960°VT

uotjexng bovV X
yabuexas preTd

WWN~ ZYL13Ad = x930WOox300ds
009V¥Dd = 931s

X = suoTsuswtd

[wad] = s3Tun wraq
gruoqre)d = oT3TL WIa
vizcoe = °zTSs wrd
XTTIHWOD ATl = Jewxod ejeq

3eb perdnooep esTnd elburs Jusumo)
oW 3ueIInd
SWTJL UOTSTASY
ewWTL uoT3eeId

VT:LT:0Z 0T0Z-LDO-S
ZT:ST:0Z 0T0Z-LDO-S
S€:0T:0Z 0T0Z-LDO-S

a-WHOJOYOTHD = uUeATOS
1-€T1-I-IH = PI erdwes
dx(-uoqxed = JuawtIadxy
e3Tep = Ioy3any

r\sjusumdog\earep\sxesn\:d

sweusTTJd

S63



[s1v86L606°C

uorjeang Doy X

(44
SN
NN
H0D OWdI
|
|
|
[oplo-zz = 309 dweg
[s]1¥86L606°€ = ©OWIL uor3Tiedsy
[s]T = Aelag uorjexersy
oy = utes IAdeYy
[sltT = 3TEeM TeT3Turl
TSIV = jesexg e3jueq
330 = SPOW TIL
330 = SPOW III
[sn]lz°9 = esTnd X
[aple = u3v X
[Beplsy = oThuUV X
[slvs6L606°C = swTL DOV X
[sn]ly 2T = YIPTIM 06 X
8 = sueds Te30L
8 = sueds
[sn]lg = KXxsnodey eqoxd
T = uan3sy POW
ISTIVd = paddTId
[wdd]g = 388330 TIL
[ZHW] 9V0EZLT 009 = baxa TaL
uojoxg = urtewodq TIL
[wdd]g = 398330 xII
[ZHW] 9V0€EZLT 009 = bexg xxI
uojoxd = utewoq XII
[ZH¥]110600600°6 = PoddTID deems™ X
[ZHY]19ZT9ZT9Z° 1T = daams™X
[ZH]1ZV999EVE 0 = uoTINTOSeW X
1= sueosaxd X
89LZE = sS3uTod X
[wdd]g = 388330 X
[ZHW] 9¥0€EZLT 009 = bexay x
HT = utewod X

([zHW]009) [L18Z69€960°¥%T

MIWN~ ZYLTIA
009v¥Dd

X

[wdd]

uojoxdg

1 41414
XJITdWOD at
esTnd oTbuTs

€02€EV:6T 0TOZ-LDO-L
8E:ZY:6T 0T0Z-LDO-L
ZT:9€%6T 0TO0Z-LDO-L
a-WIO0JI0HOTHD
T8-III-NW
dx(-uojoxd
e31ep
£\sjusumdog\e3Tep\saesn\ D

LU U | I I (I (I [ 1

L LI (| | | [ }

y3buex3s pPIOTI

I939wox3oeds
®31s
suoTsuswtq
s3tTun wrda
®T3ITL WIA

®z TS WwId
jewxod” e3jed
jusumo)

swry 3usIINd
ewT] UOTSTASY
owTL uoT3e8ID
JUeATOS

PI eTduwes
JuawtIsdxy
Ioyny
swreueTTJd

€0LT'T
€C81'l

0 )

P ST BT S S S S ST S 0 S S ST S S ST

T <

$S69°1

€90L°1

e
SRS

¢L10C
1820°C
y189°C

=

$€69°C
ev0L'C

091°¢
6697°¢
OvLLE

€08L'¢

-
_~<::

(43324
I8LEY

<

(%

0°¢

uol[IA Jod sped : uojoid : uoriA 12d sued :

S NPNNRANA I
W A OO0 00 00 00 00 00 00 N BN N
O — WWhABMUUANO O
—_— A ONONONDAEON
oo W O AN N0 == W

002T’L
veeTL

08CT'L

00vT'L

09 0L 08

P U S RS S U S S S S S S S S S S S S S S S ST S S S S S S S WS W TS S SRS A U S S T O S S0 S A AU M

06

001

N

L

170

LT1

ov'e

[

=

LT'1

]

001

'R

60°C

(443

r

" n

10°C

—

T

140!

(444

S64



—

44

S
H200" " ondn

[opPlT €2 = 395 duey,
[819T090269° = ©OWTIL uor3jtiedey
[s]lz = Aereq uoTrjexersy
96 = ures IADSYH
[slz = QwTL eON
aNdL = 9ON
[s]lt = 3TeM TeTr3Tur
0L = Burtdnooaq
[sn]gL = Y3apTsad IIT
ZLIVM = ©STON xII
[gplgT = 9ON U3V III
[gpl8T = oe@ u3v xII
[sn]g-z = esTna x
[gply-9 = ulvy x
[Bap]oE = oThuv X
[819T090269°0 = oWt L bOoV X
[sn]y°8 = YIPTM 06 X
CET = sueds” Te3oL
CET = sueds
[sn]loZ = Kxzoaodoy oqoxd
T = uan3ey POH
gSIVd = peddr1d
[wdd]g = 398330 III
[ZHW] 9¥0€EZLT 009 = bexg xxI
uojoxd = utewoq III
[zHY]188L8LBLE LE = POddrId deems X
[ZHY] S8¥8¥BVE LY = deams™ X
[ZH]160T96VPF T = uoTINTOSOY X
v = sueosaxd X
89LZE = sjurod X
[wdd] 00T = 388330 X
[ZHW] 6E0EVET6°0ST = boxa x
JET = utrewoq X
[s191090269°0 = uoT3zRING DOV X
([zHW]1009) [L18Z69€960°%T = y3zbusxis pIetd
HWN~ ZYLIIA = x930wox30ads
009D = CES 4
X = suotsuswtd
[wdd] = saTun wra
gTuoqIed = eT3TL wIa
vizoz = 9zZTS wId
XATAWOD AT = jewxod” ejed
qeb6 perdnooep esind oTHUIS = Jueuwo)
€Z:LY:6T 0T0Z-LDO-L = SWTJ JUSIIND
8V:9%:6T 0T0Z-LDO-L = QWTL UOTSTASY
9T:6€:6T 0T0Z-LDO-L = QW] uUOTIedID
Q-WIOJOHOTHD = jueATOoS
T18-III-NH = PI” eTdures
ax(-uoqied = JuswrIedxy
elIep = Ioyany
r\s3jusumdog\e3Tep\sIesn\:d = ewreusTTd

— I8¥T91
——0TT8'Ce

0 00I 00C 00¢

v by e b b b

uoI[[IA 1ad sured : ¢yuoqien : uori Jod syed :
_ LUOIIA M £1uoqren [ uolIN M X
W W A NI Pt N W 9, 3
~ L AN w oo o N
n () oaaNoN Q RN —_ —
W P ANV ON W OO0 o)) w
N (o)} W — O O O ~ NN — N
o — AN ON (9, oo W — O

00F 005 009 00L 008 006 000I 00IT 0°0ZI 0°0¢T 0°0¥T 0°0ST 0°09T 0°0LI 0081 0061

v b b v b b b b v by b e by b b b e b b e by L

rzttst};ﬁi}i

S65



uol[IA 1od sured : uojold : uol[[IA Jod sured : y

_ e WLWLWLWLWW A QAN
oo oo io —— WA WL 00 00 00 00 0o 0o b B B PO P PO
OO NW Q000 oA LVLLI U1 PR RREEISSI=E0N
®O 00 WA R—= o w— W WO O WA= DO B
BO 00— Q060N AR OUNKOa oo QLOUIARNR—~, A~ NSO
oW oy £ /.\_ S /\ V\\ <
A A

= <

/ Y=

N . . . . . . . . .
SO Jj§/\\/0§&§ __Z@_[__Z.p__Z,Z_wh_Z_Z.OM.ZrT[_N,Z_Z_PWf._Z.L.,Z_Z__T,Z__Z_T,Z.I.wh_Z._ZoE_Z

S66

° 7 Y IS
[oplt-zz = 389 dwey
[8]1v86L606°€ = ©OwWIL uor3jTiedey
[s]T = Aereq uor3exeray
9¢ = utes xadey
[slT = 3TeM TeT3Tul
gSIvd = jesaxd ejueq
330 = OPOW TIL
F30 = 9POW XII
[sn]lz 9 = esTngd X — = [
[gple = ulv x o o
[Beplsy = oThuUvY X W G
[slv86L606°C = owTL POV X
[sn]lp-2ZT = YIPTM 06 X
8 = sueds” Te3or
8 = sueos
[sn]g = Kxsa009y 8qoxd
T = uan3lsy PO
IsIvd = paddr1d _
[wdd]g = 398330 TIL — =
[ZHW] 9¥0€ZLT 009 = bexd TIL o ®
uo3oxd = urewoq TIL o
[wdd]g = 398330 III
[ZHW] 9%0€EZLT 009 = boxg xxI )
uojoxdg = utewoq XII mw
[ZH¥]1T0600600°6 = PeddrTd deems X
[ZHY]19Z192T9Z" 1T = dooms™x
[ZH]1ZV999EVE"0 = uoT3NTOSeY X
T = suedsexd X
89LZE = s3uTod X
[wdd]g = 398330 X
[ZHW]19%0EZLT 009 = baxi X
HT = utewoq X
[s1v86L606°C = uoT3eaina Pov X
([zHW]009) [L18Z69€960° VT = Yy3buexls PIOTI w
o
WWN~ ZVLIEA = I930WOI3D0ds W W
009¥DE = ®3T1s 7cuc
X = suoTsuswIq —=
[wad] = s3TuUn” WIA
uojoxg = ST3TL WIQ
v1z9C = 8z TS WwIa
XITAWOD AT = jewxod ejeq
osTnd oTburs = JuUaWWoD

eL'e

oW, JUSIIND
QWTL UOTSTAS®Y
QW] UOTIedID

TS:60:0Z 0T0Z-LDO-S
8Z:60:0Z 0T0Z-LDO-S
TE€:8Z:9T 0T0Z-LDO-S

a-WJOJOYOTHD = jueATos
¥Z-I-IH = PI eoTduwres
dx(-uojoxd = JuswrIedxy
e3rep = z0Y3ny

£\ sjusumdog\e3iTep\sxesn\ D

SweusTTJd




:o__:zm..oﬁw.mtma . gruoqie)) : uol A Jod sued :

— W W W w N (o | ”H ﬂU NN NN W W
~ ST B S N W 00000~ ©
o0 —_— 3 O —_ N Ne) 0 O = N W W W
(@) o0 BN — W S A\ o0 W WO RNOO N O
= J&R 8 X TS S NEXINa~ 3
Wx< SN €¢
o N | ( T Y
' SNO~
/%\/\/OS_QS_ 0’0 00C 00¢ 00y 005 009 00L 008 006 000I OO0IT o.o_ﬁ o.o_Q 0'0¥T 0°0ST 0091 00L10°081

Ti %J

[s191090269°¢C
[slz

I0AL

[s]t

INYL

[snloL

ZLTYM

[gprl8T

[gpl8T
[snlg- g

[aplv -9
[Bap]loE
[5197090269°0
[snly-g
[opPlE- €T

0S

[slz

z0T

20T

[cEiag £

[wdd] g

[ZHW] 9V0EZLT 009
uojoxd
[ZHY]188LBLBLE " LE
[ZHY] S8YBYBYE " LY
[ZH]160T96%VY" T

14

89LCZE

[wdd] 00T

[ZHW] 6E0EVET6 " 0ST
DJET

[8191090269°0
([zHW]009) [L18Z69€960°¥T

WAN ZYLTIA

009YDd

X

[wdd]

gTuoqIed

L 45414

XITAWOD AT

3eb peld@nooep esind oTburs

CR:62T:LT 0TOZ-AON-9Z

98:LZ:LT 0TOZ-AON-9Z
88:16:ZZ 0T0Z-LDO-9

9Qq-ANIZNIL

vZ-I-IH

ax( - uoqxed

e3Tep

£\sjusumdoqg\e3jrep\sieasa\:d

LU | [ | | | | | (| (O R 1 A B}

LU | | | (| | 1 | I | B | A [

LI [ [ | | 1 B 1}

wowowononwononon

wEmB\n0«umumem
BWITL S9ON

90N

ITeM TeT3Tul
Burtdnoosq
YIptmd III
9STON III
9ON U3yY III
DeQ@ u3lvy IaI
asInd X
u3lvy x
a1buvy X

swTL bov¥ X
YIPTM 06 X
395 dwa],
ures xad9Y

KeTag uorjexeray

sueds” [e3jol
sueos

paddr1d

398330 XII
baxg xxI
utewoq XXI
peddrITd deoems X
deams™ X
UOTINTOSdH X
suedsaxd X
sjuTtod X
395330 X
baxd X
utewoq X
uoTjeang bOV X
y3jbuexls pIreoTd

x938wox3dads
9318
suoTsuswIdg
s3TUn” WIA
ST3ITL WIa
8zTIS” WwTIa
qewrod ejedq
Juawwo)

QWL judxaInd
SWTL UOTSTA
PwTIL UOT3IROID

juaATOS
PI~ oTdwes
JuawtIedxy
Ioyny
swreusTTd

Lo 90 ¢SO0 tO €0 T0 [0
Jouepunge
S67

80

(30 A 't 01 60

vl

L L L L L L L B L

ST



W uol[IA 1ad sued : uojoiq : ol Jod sued : x|

ST:T10:9T 0T0Z-LDO-8
$5:00:9T 0T0Z-LDO-8
LT3TG:ST 0T0Z-LOO-8
a-WdO0JI0¥OTHD
Z8 3 0L-III-NW
dx(-uojoxd
e31ep
£\s3jusumdog\e31ep\sxesn\:d

oo

‘W) JuUsIIND
QWT,, UOTSTASY
owTI] UOTIRDID

juaAToS

PI eTdues
JuswrtIsdxy
Ioy3any
eureus T TJd

i eniiienlenllealloll SIS SN §) LW W N [ XN W e e NN IS BN EN BN
OO LAV = YYD ENCEN [9%) 00 00 0 00 00 20 B b B P Bo RO o
LN VO N00O N0\ —— 00 (@) WHAPLPUUNUAANDDOO~=DNDN A
OO ROWRNO%—N K = 2 OCRQUOW—=RDOVOIO NS
— N OhRh—OPHh—~ANO o0 W oo WO OONOAN I~ WN—=O
W VYO Y Y =
N
SN __A : . :
ﬁ\/\/os_n_s_ 0 01 0T 0€ 0t 0S 09 0L 08 06 001
AU PV S S W S SV S S S S T S S S S S S S T S S S T S S S A SN0 S T S ST ST SRS ST S S S S A A S A A A A A RS S S ST B S ArAr AT AT A Ar AT ST R
4317] _ y Y ¥
[oplg-zz = 399 dweg,
[S1v¥86L606°€ = OWTIL uOT3T3IodaY
[s]1T = AeTe@ uoT3exelsy
Yy = urtes IAd9y
[s]lT = 3TeM TeT3ITUI
gsIvd = jesaxd ejued
F30 = SPOW TIL
¥30 = 9pPOW XIT
[sn]lz 9 = esInd X
[aple = u3v X
[6oplsy = sTbuY X o
[s1¥86L606°C = SWIL BoY X - L
[sn]lyp 2T = Y3IPTM 06 X ot
8 = sueds” Te3o%L
8 = sueds
[sn]g = Kxaa009¥ 8qoxd
T = uInNlay POW
ISTVL = peddr1d
[wad]g = 398330 TIL
[ZHW] 9V0€EZLT 009 = bexi TIL
uojoxg = urewoq TIL
[wdd]g = 398330 IXI —
[ZHW] 9V0€ZLT 009 = bexg xaI 9 —
uoj3oxd = utewoq XII N —_ >
[ZHX]1T10600600°6 = PoddI1d deams™ X | ©
[ZHY]192192T192"TT = deoms™X —_ X
[ZH]Z¥999€VE 0 = uoTINTOSey X N o
T = suedsexd X (=) (o)
89LZE = s3uTod X A
[wdd]g = 398330 X
[ZHW] 9¥0€ZLT 009 = baxg X
HT = utewoq X
[81¥86L606°C = uOT3RING DOV X
([zHW] 009) [L18Z69€960°¥T = y3buexls pretd
WHN~ ZYLIda = x938Wox3o0ds
009¥DE = ®3Ts
X = SuoTsuswrd
[wdd] = s3TUN WTIA N
uoj30xd = ST3TL WIad 3
v1z9z = ezTs wra ~
XITIHOD AT = jemrog e3Rq w ﬂ
osTnd oTburs = Juaumo) g B
o

S68



oy Y2

o
" omdn

0

[opl6-zzZ
[s191090269°2
[slz

9s

[slz

jciet-an

[sl1

I0¥L

[sn]lgoL

ZLTYM

[§:1K: 24

[gplsT
[sn]lg-z
[gplv-9
[Bep]oE
[819T1090269°0
[sn]ly-8

€0T

€0T

[sn]loz

T

FsIvd

[wdd] g

[ZHW] 9Y0€EZLT 009
uojoxg
[ZHY]188LBLBL8"LE

[ZHY] S8YB¥BVE LY
[ZH]160T96VVV" T

v

89LZE

[wdd] oot

[ZHW] 6E0EVET6°0ST

DJET

[8191090Z69°0
([zHW]1009) [L18Z69€960°VT
WHAN~ ZYLTIa
009¥D3

X

[wdd]
gTuoqIe)
vizoz
XITdWOD at
3eb peldnooep estnd eTburs

6S:LE:LT 0TOZ-LDO-8
6T:LE:LT 0TOZ-LDO-8
SO*TE:LT 0TOZ-LDO-8
Q-WIO0JI0HOTHD
28 3 OL-III-NW
dx( - uoqxed
e31ep
L\sjusumdoqg\e3rep\sxesn\:d

LU | | 1 (|| 1 1 O T (IO 1 A 1}

LU | I | (I I 1}

L LI L | A I | B [ 1}

399 dweJ,

swT] uotr3iTisdoy
Kersq uoTjexersy
utes IAdeY

SWIT] 9ON

90N

3TeM TeT3Tul
BSurdnooeq
YIPTMg III
©STON IIXI

®ON U3y III

o8 u3y¥ xII
osInd X

U3 x

oTbuv X

swTy DbOV¥ X
YIPTM 06 X

sueos  Te30L
sueds

Kxonodey 9qoxd
uxnysy PO
paddr1d

398330 III
bexg xxI
utewoq III
poddrTd deems X
deams™ X
UOTINTOSd X
suedsexd X
s3urod X
398330 X
beaxi X
utewoq X
uoTrjeang bOVY X
Yy3busxas pPIOTL

I8930WOI300dS
®31s
SuoTsUSWIQ
s3TUN WIQ
oT3TL WIa
9ZTS WIQ
jewxod” ejeq
Jusumo)

BWTL JUSIIAND
SWTIL UOTSTASYH
ewrT L uUOT3IROID

3uUeATOS

PI erdues
JuswrtIadxy
Toyany
eureue T TJd

UOI[[IA uuautma : ¢1uoqIe)) : uoIjIA Jod mtmm ‘X

9L

£65S°L9
[16ST°6C1
$86¢°0¢1

R
g
oy
S
W
N\

N

0 00I 00T 00¢ 00¥ 005 009 00L 008 006 000l 0°0IT 0°0CI 0°0€T 0°0¥I 0°0ST 0°09T 0°0LT 0°08T 0°061 0°00C 0°01C

cov b e by by b b b b b e b b b b b b b b s by b b b by |

—— 6EVE91
——TE6T'8C
——0889°C¢e
—8S66'tY
— I9YT'SS
y68L
0000°LL
91T LL
——08pLETl
61v1°'6S
120S°C1

_//
_<£

¢ 1T 0T 61 8T LT 9T ST #1 €1 TI I'T 0T 60 80 L0 90 S0 ¥0 €0 ¢T0 10 0

LBLALELEL LELEL L LR L L L BLALNL L BN LN LN L BRI L L L 0 B L L L L L L L 0 L B

'Y'

aduepunqge

S69



([zHW1009)

EVIETILT
TI:ET:LT
8T:LS:ST

9

=

9

m®<4cm,/m\\)//\\ﬁW/nu<<&<<

[oplz-zz
[s]1v86L606°€
[slt

oy

[slT

oy £4

¥30

F30

[sn]lz*9
[aple
[Bep]SY
[s1v86L606°C
[sn]ly-zt

8

8

[snlg

T

gsIvd

[wdd] g

[ZHW] 9¥0€EZLT 009
uojoxd

[wdd] g
[ZHW]9V0€EZLT 009
uojoxd
[zH3]T0600600°6
[ZH3]192T92T9Z" 11T
[ZH]1Z¥999€EVE O

T

89LZE

[wdd] g
[ZHW]9V0EZLT 009
HT
[s1v86L606°C
[L18Z69€960° %1

WHAN ZYLTIa
009¥Dd

X

[wdd]

uo3joxd
v129c
XITIWOD dT
osTnd oTburs

0T0Z-1LD0-8
0T0Z-1LD0-8
0T0Z-1D0-8
9a-INIZNIL
S6 ® ¥V6-III-NW
dx(-uojoxd
e3Tep

h/muﬂoﬁﬁoon/ﬂuﬂou/muwmbx o)

L LU L | | [ (I 1 | I [ | A}

LU I I [ | I I 1}

wewowowowowown

309 dwa,

owr) UOT3T3iedey
Kereq uorjexerey
ures xadey
3TeM TeTaTul
jesaxg ejueq
SPOW TIL

OpPOW III
esTnd X

u3lvy x

a1buvy X

suWT] DbOV¥ X
YIPTM 06 X

sueds” Te3oL
sueds

Kxonod0y 9qoxd
uxniley PO
peddrId

398330 TIL
baxg TaL
utewoq TIL
388330 III
bexg axI1
utewoq XII
poddr1d deems X
deems™ X
uoT3INTOSON X
suedsexd X
s3uTOod X
398330 X
bexg X
urewodq X
uorjeang bOV X
y3ibuex3ls pIeTd

xe39wox3oeds
°31s
SUOTSULWIQ
s3TUnN WIQ
eT3ITL wra
®zZTS WwIa
jewxod” ejed
Jusuwo)

oWty JusxIn)d
OWTJ UOTSTAOH
eWTL uoT3eaId
3U8ATOS

PI eTdwes
JuawrtIedxy
Toy3any
euwreus T Td

uolIA 1od sued : uojoi{ : uorjiA 1od sped :

01’8

oo _— e DD WWWW Ah BB hhnnnnn AR AT T
—— b oo aoo AN WLWLWW PLLL P uhaaga N 00— o
— o O SR VO —RORREROATTd —m—= WO 0000 s O =N OO WLnWwEA
0 — O O = NOK MWEAO—=D0DO0O0 0oIII WA~ OVLOW N0 OB
G 00 O OWw KW SN OONR0ND COOO HHOWS®PD SRS RSN ERV)
N NN Y WK YW
0 01 0C 0'¢ (184 0'¢ 09 0L 08 06 001
T SN A R B N A I I I IS R AR I
Y J« ,ﬁ _ _ Y
o R o
=
o
(o)} S 4
— —
— s
. N N 0 0
Ne) . P N (3]
= =
b . o
N N
o) )
oo )

S70



uoliA 1od sued : ¢puoqre) : uolf[IA 1od syed : X
— Pk ok o ok ek p—
o RN WWWWRA (o) a3 — NN NN NN wn O\
© 0% —PORNOSNNNN B %o N H LI RNRRN0 o~
2ol CO—=—~ARNDO (N ] oo S VO —NW o W
NO D oW OROI—~ WO w O — N BBROAHOS Q —
[V N NN WRRARW—=OO w N — S VAORNAO » O
aIN 9 SWn O~ NAAOAA—~ AW Ne) 00 O 0 O SN
m : YA ] N
SNUS g _
L . . . . . . . . . . . . . . . . . . . .
/:\/\/OS_QS_ 00I- 0 00I 00C 00¢ 00¥ 00S 009 00L 008 006 ooo~oo:oomﬂoomﬁooEoomﬂoofoo_ioo_wﬁoo_@ﬁoom
cova b b b by e by by v b b by v L g L A P R R
" ™ - U v Litaad o =
yiiit)éj v M basan Yoyt 3 o Mﬂ
=]
a
0
=]
o
)
[OopPlE"€T = 309 duwa],
[819T090Z69°Z = ®wIlL uor3Tiaded -
[slz = Aereq uorjexersy —
0S6 = uten IAd9Y”
[slz = eWTL ©ON
UL = soN
[s]T = ITeM TeT3ITUI
qTnaL = Burtdnoosq
[snloL = Y3IPTAL III o
ZITUM = ®STON IXI o
[gpl8T = 9ON uU3V¥ III
[gpl8T = oe@ u3ly III
[sn]g* 'z = esInd X
[aply°9 = u3lv” X
[BoP]loE = a1buvy X
[s19T090269°0 = ewTL POV X
[snly g = YIDPTM 06 X o
W
196 sueds” Te3oL
T96 sueods
[sn]loz KXxsao009y 9qoxgd
1 uIn3ey POoW
FSTVI pPeddrTd
[wdd] g 398330 XII =]
[ZHW]9¥0€EZLT 009 baxg xaI 2
uojoxd utewoq XXX

[ZHY]188LBLBL8"LE
[ZHY]1S8V8VBYVE LY
[ZH]160T96VVV T

14

89LzZ¢E

[wdd] oot

[ZHW] 6E0EVETE6°0ST

JET

[8191090269°0

([zHW1009) [L18Z69€960°VT

MHN™ ZYLTId

009v¥DI

X

[wdd]

g TuoqIed

1 4%4°X4

XJITdWOD At

3eb perdnoosp esTnd oTburs

TT:LZTZ 0T0ZT-LDO-8
8Z3:9Z:TZ 0T0Z-LDO-8
6Z:0¥:0Z 0T0Z-LDO-8
9a-INIZNIL
S6-III-NW
dx( - uoqxed
e31ep
£\s3jusumdoq\e3Tep\sIesn\ D

LI L (I (| (| | T 1 | 1 O | IO 1B T 1}

LU LI LN T B 1}

peddrTd deems™ X
deeams™ X
uoT3INTOSOU X
sueosaxd X
saurod X
398330 X
beaxg x
utewoq X
uoT3jeIna bov¥ X
Yy3buexls pIeTd

I930wox3oeds
°93TS
suoTsuswIa
s3TUn WIAQ
®T3TL WId
9zZTSs wIig
jewrog ejeq
Jusuwo)

swWTL JuexInd
oW UOTSTASY
ewTL uUoT3eeId
JUeATOS
p1~etduwes
JuswtIodxy
I0oy3Iny
oureus T T4

S71

¢o

90

Lo

LIS L B L B L L 0 L L L O L L L L O L B L B B B

80




uol|IjA 1od sued : uojoi : uolIpA Jod spued : Y|

[s]1v86L606°C

uotT3yeIna bov X

oo coo —_—— e NN WWW WW A AN N0 000NN O O \©
oo 00 00 0© RIS IR I I NG NG W ww DAL ORI R R WLl w 99N
SRV} [V RVE>N AN0O NI NDWWO NI QO — AN IOVOOVOO——==NNW ENIENEN
= W N O O WWnNIO — Wh N0 Do OO X SUAUNITIRONWNOLIO O » O
9z O — NN NAON L\ OO AN 9200 SO~ A~ ANAADNO W — S O
sa10 Y Y WYY YWY ¥ e " v
OIO\/\./\Ocm mv o_~ o_N o_m o_v o_m o_o o._\. o._w o._o o._oﬁ
o b b v b e b v b e b v b e b b e b b
Jﬂ \ i ﬂ ﬁ [ |
o
—
oo
[ople-zz = 389 dwsy, — = — — o
[s1v¥86L606°€ = ®urL uor3riedey P i o N
[s]T = Aereq uorjexersy O — ) o
82 = uTes IADSYH
[slT = 3TeM TeTr3Tul
gSIVd = jesaxd ejueq
330 = SPOW TIL S}
330 = PO III —_ N
[snlz'9 = esTngd X N 3
[gple = u3lv x
[Beplsy = a1buv x
[s1v86L606°C = swTL DOV X
[snly 2T = Y3IPTM 06 X
8 = sueds” Te3ol
8 = sueds
[sn]g = Kxsaodoey oqoad
I = uaniey PO
ISTVI = peddI1d N
[wdd]g = 398330 TIL N
[ZHW] 9%0€ZLT 009 = boxd TIL -
uojoxg = urtewoq TIL
[wdd]s = 398330 III
[ZHW] 9Y0EZLT 009 = bexJ 1II
uojoxd = utewoq xII
[ZH¥]1T0600600°6 = PoddTID deams X
[ZHY]19ZT9ZT192Z"IT = deoms™X
[ZH] Z¥999EV¥E 0 = UOT3INTOSSY X o
1 = suedsaxd X mL
89LZE = sjurod X w
[wdd]g = 398330 X
[ZHW] 9Y0EZLT 009 = baxa X
HI = urewoq X

([zHW] 009) [L18Z69€960° VT y3buexls pretd
WWN~ ZYLTIId = x938wox300ds

009¥DE = o31s

X = suoTsuswIq

[wdd] = satun wra

uojoxg = oT3TL wIa

vizoz = 8zTS WwIa

XdTdHWOD AT = jewIog” ejed

esTnd oTburs = Jusumo)

8V:iGT:LT 0TOZ-LDO-€T
6Z:GT:LT 0TOZ-LIDO0-€T
$S:90:LT 0T0Z-LIDO-€T

SWTL JusaxINn)d
SWTIJL UOTSTASY
BWTL UOTIRdID

a-WHOJ0HOTHD = queATOS
06T-I-NW = PI~eTdures
dx(-uojoxd = JuewtIedxy
e3Iep = Ioyany

= ewreueTTJ

r\sjusumpog\e3jrep\sxesn\:d

01’6

S72



9c

OHO

[s191090269°2
[slz

I0UL

[slt

I0AL

[sn]oL

ZLTYM

[gpl8T

[gpl8T
[sn]g°z
[gpPlv°9
[Bep]oE
[s191090269°0
[sn]v°8
[ople-€2

9s

[sle

LTZ

L1IZ

[cSps £

[wdd] g

[ZHW] 9V0EZLT 009
uojoxd
[zHY]188L8LBL8"LE

[ZHY] S8YBYBVE LY
[ZH]160T96FPV " T

14

89LZE

[wdd] 00T

[ZHW] 6E0EVET6°0ST

DET

[8191090269°0
([zHW]009) [L18Z69€960°%T
MHN~ ZYLTIA
009v¥DA

X

[wdd]
gTuoqIeD

1 43414
XITdNOD AT
3eb perdnooep esTnd eTHurs

G1:85:60 0T0Z-AON-ZZ
LY:LS:G0 0TOZ-AON-ZZ
0S:60:LT 0TOZ-LDO-ET
a-WHOJ0HOTHD

06T-I-NW

dx(-uoqzed

e3Tep
L\sjusumdoq\e3Tep\sIasn\:d

)
m
=
?....o

LU | [ | | | L | | | O 1 B 1}

LI L | (| [ | [ | B [ 1 A 1}

LU L B [ [ A 1}

LU L | T [ I 1}

SwTJ uoT3T3loday
QuITL 9ON

SON

3TEM TRTITUI
Burtdnooaqg
Y3IpTMd III
9STON XII
9ON uU3yY IXI
o9 u3ljy IaII
asInd X
ujv x
a1buy X

swty boV X
Y3IPIM 06 X
399 dwa,y,
uTen IADSY

Lera@ uor3jexelay

sueds” TelolL
sueds

paddT1d

388330 III
bsxg xxI
utewoq XXX
paddrTd deams™ X
deams™ X
UOTINTOSdH X
suedsaaxd X
sjutod X
398330 X
baxgy X
utrewoda X
uoTjexng bOV¥ X
y3busaxls  pretd

Ixe930WOI3D0ds
931s
SUOTSUsWIg
S3TUN WIA
9T3TL wWIa
9ZTS wIa
jewxod” ejedqa
Jusuwo)

JWT] 3usIIND
QW] UOTSTASY
SwTy uoT3edID

uUaATOS
pI~ eTdures
JuawrIadxy
Toyany
swreus T TJd

sl by by b b b b v b

L ) W SR BN RN
INEN 00 L &N %) S W W
PN oo N oo
) @R 0D ) O W oo
@ — oo KB o0 DL N0
0 W o o) 15N bo NP N G
0°0C- 0°0I- O 0°0I 0°0C 0°0€ 0°0F 0°0S 009 0O

who

~

N Jad syred : ¢ Juoqie)) : uoliA Jod sped :

1€65°LT1
€LLY'TOT>

uor|
p—t
N W
90 00
[
Pt
—
(RN

Y

0°06 0°'0010°0T10°0C10°0€10°0¥10°0ST0'0910°0LT0"0810°0610°00C0°0120°0CC

et b b b b benne b b b b b b b |1

0000°LL
901CTLL
SE8SLTI

08

ﬁ

01

0¢

0'¢

(U4

0¢

souepUNqe

S73



uol[[IA 1od sured : uojoid : uoljiA Jod sped :

0s Ov 0¢ 0T 01
souepunqe
S74

09

0L

[s1v86L606°C

uor3jeang bOVY X

08

01T 00 06

0°¢l

oo o == NN WLWL LWL AR A RN EVENEN NN N NN IS N IS N |
oo o0 Dl O LWLWLE Lo RNkhnn SR SR SR SN CN SN SRR RN RN RERER
FNGEeN o — N N RO LLAAOO AR OO W AU UNUAAINIO—~DDNDWH
N O 0 PR O VWA OO NO L0 O OWOPAORANINIDX—O
7 12 wQ S PW R —m—~W® RO ON DDA SNOVONVLOOWAUN D
| sa10 Yol ¥ Y Y ¥ o=
~ oug 0 01 0¢C 0¢ (U874 0°S 09 0L 0’8 06 001
uﬂv T P A RS D A S IS S B TP N
JJﬁ .4ﬁ4 ~ _ Y N ﬁtW\ i
L
L
L
o [
[opPlv-zZ = 389 duey — mu L
[s1¥86L606°€ = ©OWTIL uor3Tiaday mw L
[s]lT = Aele@ uoT3jexersy -
pE = utes IADSYH i
[s]lT = 3TeM Ter3Tul - L
FSTIVL = jesexd ejued mm F
330 = SPOW TIL N C
330 = SPOW ™ XII [N L
[snlz°9 = esInd X S L
[gple = u3lv X +
[Beplsy = eTbuv X C
[s1v86L606°C = SWTL DbOY X i
[snlp-2T = YIPTM 06 X H
L
8 = sueds” [e30L W
8 = sueds w i
[sn]g = Kxoa0009¥ 9qoxd o L
T = uIn3ey POH o F
ISTVL = peddrTd 5
[wdd]g = 398330 TIL [
[ZHW] 9V0EZLT 009 = baxi TIL L
uojoxd = utewoq TIL -
[wdd]g = 39S3IJO0 III W
[ZHW] 9V0EZLT 009 = bexi xII [
uojoxg = utewoq III F
[ZHX]110600600°6 = PoddTTD dsams™ X 3
[ZHX]19219219Z°TT = deoms™X r
[ZH] ZF999EVE 0 = uoTaInToseY X o r
T = sueosexd X 3 L
89LZE = sjurod X F
[wdd]g = 398330 X W
[ZHW] 9Y0€ZLT 009 = baxi X L
HT = ﬂMNEOQl% .
= +
L
-
L

([zHW1009) [L18Z69€960° VT y3busx3s proTd
WWN~ ZVLIdd = x930WOx300ds
009¥DE = e31s
X = SUOTSULWIQ
[wdd] = s3TUn WIA
uo30xdg = NHU._"BIE.._"Q
¥1292 = ezTs wWIA

XdTdHWOD AT = Jewxod ejeq ©

esTnd oTbhurs = JUBaWWOD A

23
EEIVGILT 0T0Z-IDO-€T = oWty JuUsIIND
S0¥G:LT 0TOZ-LDO-€T = SWTL UOTSTASY
TV:Lp:LT 0T0Z-LDO-€T = oWt uUoTIedID
A-WIOJIOHOTHD = QU8ATOS
96T-I-NW = pI~ e1dures
dx(-uojoxd = JuawrIedxy
e3iep = Ioy3ny
= eureueTTJd

r£\sjusumdog\e3Tep\sIesn\:D

0°¢l

0¥l




[oplee
[8191090269°2
[slz

9s

[slz

TNEL

[s]lt

JNEL

[sn]gL

ZLTYM

[apl8T

[aplsT
[sn]g 2z
[aplv-9
[BeploE
[8191090269°0
[sn]y°8

8T

18T

[sn]oz

T

ISTYI

[wdd] g

[ZHW] 9Y0EZLT 009
uojoxqg
[ZHY]188L8LBLS " LE

[ZHY] S8VBYBYE LY
[ZH]160T96%VV T

v

89LZE

[wdd] o0t

[ZHW] 6E0EVET6°0ST

DET

[8191090269°0
([zHW]1009) [L18Z69€960°¥%T
WWN~ ZYLTIa
009¥DI

b4

[wdd]
gTuoqaed

1 4%4°14
XITINOD AT
3eb perdnooep esTnd oTburs

T0:00:8T 0TO0Z-LDO-€T
SE26S:LT 0T0ZT-LDO-€ET
VE:0S:LI 0TOZ-IDO-ET
T-WHOJOHOTHD

96 T-I-NW

dx(°uoqxed

e3Tep
£\sjusumdog\e3Tep\sIesn\ D

LU T T A O (I Y Y| | B §

LU I [ | | O | | | L (O [ I 1}

L LI | I I [ T | I}

LU (I | N T I [ }

309 duwel

awT] uorjriaday
KLereq uoTyexerod
ures IADdY
SwWTJ, 9ON

SON

3TeM TeT3Tul
Butrtdnooaqa
Y3IPTAd III
SSTON XXI

9ON U3¥Y axIl

o9 U3y III
esInd X

u3lvy X

sThuv X

SWTL DbOY X
YIPTM 06 X

suedss” Te3oL
sueos

Kxsnodey oqoad
uiniley PO
peddrTd

398330 III
baxg xar
utewoq XIXI
paddT 1D dsems™ X
deoms™ X
UOTINTOSSY X
suedsaxd X
s3uTod X
398330 X
bexg X
utewod X
uoT3jeIna bov¥ X
y3buerls pPIOTI

x939wox3oeds
°31s
suoTsuswIa
s3TUN WIA
®T3TL WId
9zTs wIg
jewxod” ejeq
Jueuwo)

SWTL JuULIIND
ewWTL UOTSTASY
ewTL UOT3IRDID

3ueATOS

PI oTdures
JuswrIadxy
Ioyany
suwreue T TJd

uol|IA J2d syed : ¢ruoqre) : uorfijA Jod sped :
Lo _— N W O\ OV 1 =~ oo Rt
> Boo W e 0000
oo W H - (e H WONPIOND wn AW
N (= N o OO NO —N W O = O
W O — [o)} NBAEBRARAROODOO NN —
o0 \O =_ N [\S) — NN PRAOAND AN
Qomodﬁ- @ Q@~ Q@N me Qwv me Qwo Qwh wa Qwo ojoﬁ Qp- Q@N~ Q@m~ Qﬁvﬁ Qmm~ Qmoﬁ th~ ‘
" e L %ii&!)!i 3

L B B L B L L L L L B L B L L L L L L L L O L L L O

€T TC 1'c 0T 61 81T LT 9T ST ¥1 €1 TI I'T 0T 6080L090¢S0¥0€0T0T10 0

Jouepunqe

S75



S76

uolIA 1od sued : uojoid : ol 1od sued : x|
COLOLOO === = NN WL WA BB o L 9 NNNaN
i OO0 O WO ARy WWL lowbw LW 9 o —— = R R
NDNNWWHA ——=DN O———~ WAORN WHAO —~NWRARN SO— N X = H oo Qo0
.q —OWON NSO O— B0 ~h—=oOW WOQ O —WwWwWw O oW H N DO —= bW
N0 WLNWY NWOO 91O i Wn OSPHA I OVOO—+— Soh N N AAO LN Wh
salo e vim NG YV N LW
H 1 T | I | | 1
tngusg _z1 A oud . . . ) . . . ) . )
/ﬂ/\/\ 0 01 0T ¢ o't 0’ 0’9 0L 0'8 0'6 001
9l e b v v v b v ey v b v e v v e b v v s b v v v v by v e by v v v v by v v v b v v v v v v b v v gy Ly
ST T Ty T T
IEEEINEDEE
_ = & 8) 8 ©
[ople‘zz = 39 dwey N
[81¥86L606°€ = ©OWTIL uoTr3Tiedey -+ - I
[s]T = KAereq uorjexersy P % &
0€ = utes IAdeYd C
[sltT = 3TeM TeTatul
FSIVL = jesexd ejueq
330 = epPoW_TIL w
F30 = ®pPOW XXI S
[sn]lz 9 = esInd X el
[gple = uly x
[Boplsy = sTbuv X
[81v86L606°C = ewTL DOY X
[sn]ly-2ZT = YIPTM 06 X 9]
_ & [
8 = sueds” Te3ol O 50 oo
8 = sueds [o)WaN]
[sn]g = Kxoao09y oqoxg
T = uIn3lsy POW
ISTVI = poddrTd
[wdd]g = 398330 TIL
[ZHW] 9V0€ZLT 009 = baxg TaL
uojoxd = EMMEOQIMNB
[wdd]g = 398330 IaI 0
[ZHW]9¥0€EZLT 009 = baxa xaI CQ
uo3joxg = urewoq IXIT ~
[ZHY]1T0600600°6 = PoddTID doems™ X
[ZHY] 92192192 1T = deems™ X
[zZH]Z¥999E¥E 0 = uoraInIosey X
T = suedsaxgd X
89LZE = s3urod X
[wdd]g = 398330 X
[ZHW] 9¥0€ZLT 009 = boxa x
HT = urewoq X
[s1v86L606°C = uoTjeing DbOY X
([zHW] 009) [L18Z69€960°FT = Yy3busax3ls proTd
NN ZY.LT1IAd = I938wox3oads
009¥DI = e31s
X = sSuoTsSuswIq
[wad] = s3tun wia
uojoxg = OT3TL wWTId
v1z9T = ezTs wrd
XATdHWOD AT = jewxod e3jed —
esTnd o1burs = jueuno) M
—
ZSiVEETZ 0TOZ-LDO-€ET = SWTL JueIIND
ZTEYESEZ 0TOZ-IDO-ET = SWTL UOTSTASYH
VO:LT*€Z 0TOZ-LDO-ET = WL UOTIedID
9a-dANIZNIL = uUeATOS
€Y-II-NW = pPI erdures
ax(-uojoxd = juewrIedxy
e3jIep = xoyany
L£\sjusumdog\e3Tep\sIesn\:d = eureus T TJd




[519T1090269°2Z
[sle

qIOAL

[s]lt

jcdorian

[snlgL

ZLTYM

[gplsT

[gpl8t
[snlg-z

[§:030 A°)
[Bsp]oE
[S19T090269°0
[sn]ly°8
[opPlT- €2

4

[slz

[ %44

[ %44

gsTvd

[wdd] g

[ZHW] 9%0€ZLT 009
uojoxd
[ZHY]188LBLBL8B"LE

[ZHY] S8YB¥BPE LY
[ZH]160T96%VV"T

14

89LZE

[wdd] oot

[ZHW] 6E0EPET6°0ST

OET

[8191090269°0
([zHW]1009) [L18Z69€960° %1
HAN ZYLTIA
009¥DA

X

[wdd]
gTuoqIed
v129¢C
XTTIWOD AT
3eb PaTunooep esind oTburs

8Y:G€:LT 0T0Z-AON-9Z
8E:pE:LT 0T0Z-AON-92Z
Z0:0Z:€Z 0TO0Z-LDO-ET
9a-INIZNIL

€v-II-NW

dx(-uoqxed

e31ep
L£\83udWmoog\e3Tep\si1esn\:d

LI | L I O || | | 1 Y O | B 1 A 1}

LU | | (|| | (| | O 1 (I [

LU | T (1 1}

wowonowonnnn

swTL uoT3iTiodey
8w, ©ON

90N

3TeM TeT3Tul
Buttdnooaa
YyapImd xxI
©STON XIXI

9ON U3¥Y III

Doo@ u3lvy IxI
@sInd X

uav x

aTbuy X

awTL DOV X
Y3IPTM 06 X

395 dwog,

utes IAD9Y
KeTea uoTjexersy

sueds” [e3or
sueds

pPeddrTd

398330 xII
boxg xax
utewoq XII
poddr1d deems™ X
deems™ X
UOTINTOSdH X
suedsaxd X
sjuTod X
395330 X
baxd X
utewod X
uot3eang bov X
y3bueals pPIOTd

xe30wox3oads
°31s
suoTsuswIqg
s3TUn WIA
ST3TL WId
®zZTS WIA
3ewxod e3edq
Jusuwo)

swTL JusIINd
oWT UOTSTADY
ewT] UOT3IEIID
JUeATOS
PI~erdwes
JuswTtIadxy
zoyany
aureusTTJd

Yv16°6

0°0C-00I- 0

N I e S

1009°6C

1L99°6¢
STy Se
P8ISLE
PreESIL

riveL
peeTsL
9r61°6Cl
6V99°LCI

—
ol
~
[\
AN
w

_/SI6I'9Z

7 N\

T1SLLTT

CLE]LTI
0000°8CI
8791°8¢C1

e

A Smlmtmn : g1uoqie) : uoljiA Jod sued : ¥

o

—
w
o0
\O
[e)
N
W

6L6¥°8C1
— 11TTSS

I 0°0C 0°'0€ 0°0¥ 0°0S 0°09 0°0L 008 0°060°0010°0T10°0CI0°0ET0°0¥10°0ST0'0910°0LT0°0810°0610°00C0°01C0°0CT

RS NETEE NN EE NEE

}%%f&tifi}}ff{

e e A it J

proveeiperi

| SIS L L L e

€0

S AL L L L L L L L L L L [ 0 B e e

['o

(44

0

S0

90

L0

80

60

Jouepunqe

S77



ugo

[s1¥86L606°€
[slt

FSIVL

330

330

[snlz-9
[gpl€
[Baplsy
[s1v86L606°C
[sn]lp 2T
[opls-12

9%

[slt

8

8

ety £

[wdd] g

[ZHW] 9%0€EZLT 009
uojoxd

[wdd] g
[ZHW]9¥0€EZLT 009
uojoxd
[ZHY]1T0600600°6
[ZHY]19ZT92ZT92 11

[ZH] ZV999€EVE 0

T

89LZE

[wdd] g

[ZHW] 9Y0€ZLT 009

HT

[s1v86L606°C

([zHW] 009) [L]18Z69€960°¥T
MHN~ ZYLTIA
009¥D3

X

[wdd]
uojoxd
v1Z92
XITdWOD AT
osTnd oTbutrs

60:9G:8T 0T0Z-AON-0T
CV3i6S:8T 0TOZ-AON-0T
62 TT:TT 0T0Z-AVH-LZ
Q- WEOJIOHOTHD
LOT-III-NH
dx(-uojoxd

e319p
L£\s3jusumdog\e3tep\sxesn\:d

LU L | | (| B (| | I [ 1 B |}

LU | | | | (| (I | O (| 1 N 1}

LU [ | | O | I

wewenowowononon

swTL uorjriadey
3TEM TeT3TUI
jesaxd ajued
SPOW TIL

8POW III
asTnd X

u3ly X

a1buv X

swTL bOoV¥ X
YIPTM 06 X

399 dway

ures xaday
Kereq uotrjexeray

sueds” Te30L
sueds

paddTId

398330 TIL
baxg TIL
utrewod TIL
398330 III
bexg xax
utewoq XII
poddi1d deems™ X
deams™ X
uoTINTOS|U X
suedsaxd X
sajurod X
398330 X
baxy x
utewodq X
uorjeang bov X
y3busaxls praTd

x939wox3oads
93Ts
suoTsuswIdg
s3tun wia
OT3TL wWwId
8zTS wTIda
jewIog e3edq
Jueuwo)

SWTJ, JudIIND
SWT] UOTSTAI
SWT] UOT3IROID

3U8ATOS

PI oTdwes
Juswrxadxy
Ioyiny
oureus T TJd

uol[IA] 1od syred : uojoid : uoriA 1od sued @ X

SS00 00 morm NN N W BORSR BABR U O 0ONNNNNNN
OO OO I3 O DA\ [\S 2 \STaNe) SNe] S S W 00 00 o e [\ COCOMNNNDNDNNDND
NP~ ph 00O S W — 00 AN D o D N — W WO S w NP = =N Ao \O O
— A= O DA NI 0O AN o 0 HhHh 00N 0 ) O = HhLNOONO
— O N0 WL — W [\S IV @) AN O W oo — AN OO LT\ O (@)} w LWAPROQOI— O
J? /N~J:/_xk_k k____k_;J\X 7 7 <§
0 0l 0T 0¢ 0y S 09 0L 08 06 001
PSR AN S S S WU S N U0 U S S VAT S W A S S S S S S S S O S S S S S S S U U S U W U S S U 0 S S S W S A S S S S T T S S S S S S S S O S S S ST A S TS VU B S T B S S B SO AR
NEERAREARAIARIE
N
N
[\)
e —_ - mw o -
. P olo O o
S 3o hd x| S
™) g
b o
3 e
Nb o
o) o) O
% * v
N
O
.
HV ﬁ
i
(9]
=
L
o

¥To6

UL L L L L L L L L L L L L L L L L L L L L L L L L L BB BN BB B

0L 09 0°¢ (187 0¢ 0¢ 01

08

06

001

Jouepunqe

S78



udd 0z ov 09 08 00T 0ZT orT 09T 08T 002

oo b b bt b b b b b vty a bt bt by st b v e b b s

Y

o 5 y o e Al L Ll " N " " A -~ Fy— PRPPIRS " o " Wik
o\l e i k) g y 4 Vi LA i st e i et 4 ¥ L) Pt y Rt e i aauie i d

oes ( ‘uUtw Qp ‘IY T SWTI TLIOL
ZLOTET ©ZTS Id

ZH Z°Z Buruepeoxq euTrl
ONISSIADOUd WIVAd

Po3RINpow 9T-ZLTVM

uo Arsnonurjuod

gp LE xemod

ZHW 896ZTL8°66S ‘TH ITANODIA
ZHW 8600LE8°0ST ‘€ID HAWASHO
suoT3itiedex 0002

ZH L°P9LI9E UIPTM

oes Q0€°T ewWTr3 °"bov

seaabop (0°GP ©sInd

Des8 QQL°T AevIep °xXeiey

=009UBTIRA, (009-SUHWNA
Tawua :x03vIxedo
¥ T°€6Z / D 0°0Z -dmeg
€IOPO :3uLATOS

Indzs :eouenbes esInd
ax :eTTd

€8T-€-NW

S79



uol|IA Jod sured : uojoiq : uoljiA Jad sued @ ¥

([zHW1009)

[s1v86L606°C
[118269€960°%T

MWN ZYLT1IA
009¥DE

X

[wdd]

uojoxd
vizoc
XTTdWOD dT
asTnd e1burs

9G:6T:TZ 0T0Z-AON-0T
LE6T:TZ 0TOZ-AON-OT
82:8G:6T 0T0Z-NAL-€T

a-WHO0J0dOTHD
Z-6VT-III-NRW
ax(*uojoxd
e3Top

£\s3jueumdog\e3Tep\sxesn\:D

LU (| | I [ 1 B 1]

LU I [ | (I (O 1O 1}

uorjeang bov X
y3buex3s pIOTL

x93swox3oeds
e3TsS
suoTsuswId
s3TUnN” WIA
9T3ITL WIa

9z TS WwId
jewxod” ejeda
JusuWo)

BWTL JudxIND
SWTL UOTSTASY
awTL uoT3IeS9ID

JUSATOS

PI "@1dures
JuswrIadxy
xoy3ny
oweusTTJd

£0'6

oo o e NN WL LW DA QOO T

o O o0 O AN I NEAEPO0 A0 W L 0 —_ 00 00 00 00 OO0 N NN W W

o O oo N 2 O LN A0 N1 00 0 NN A N NN WEAERANWEAEOVOO—

N O S = O AP LU WA WnQW W \O o0 [\ AP ONOWNNOOJION

W W [ SN N W el BNeoRNolNe WV BE NN o) NS Mo lee) W O PH OWOOO—OWOoo I —

/<\ / R V R | ;_ HAM\\\ //WJ\___ » LI y | \ //Luumwwwm\ /mwmmmmwmmwuv\\

W 0 01 0'¢ 0¢ 0y 0°¢ 09 0L 0'8 06 00l
PO S S S S S T T S Y ST TV T VAW T S T 0 S S S U S S S S N U S WA S S TS BT ST Y ST S SR S A ST ST S ST S S SRR S S S S S SR U S S S S S S S A A A S S S AT S SR
- 2 .
— L
S L
[S1¥86L606°€ = OWIL uor3rladey — -
[slt = 3TeM TeT3TuI .
ISTIVL = jesaxd ejueq i
330 = 9POW TIL o F
330 = SPOW X1 ol o N ”
[snlz*9 = esTngd X o] @ — [
[aple = uIvX ~ o L
[Boplsy = aTbuv X [
[s1v86L606°C = swTL boV X b

[snly-z1 = YIDTH 067X b L
[orelg-zz = 399 duey, N i
ZE = ures xaday r
[s]1 = Aels@ uoTrjexelay W r
N L
8 = sueds Te30L | [
8 = sueods ~ L
FSTVI = poddrTd ) r
[wdd]g = 398330 TIL 2 F
[ZHW] 9¥0€ZLT 009 = baxi TIL - L
uojoxg = urewoq TIL ) [
[wdd] g = 398330 xaI vy i
[ZHW] 9Y0€EZLT 009 = baxg xax L
uojoxd = utewoq XII [
[ZHY]T0600600°6 = PoddITD deems X +
[ZHY]192T92192°TT = deams™ X o F
[ZH]ZV999€EPE 0 = uoTINTOSaY X o r
1= suedsexd X S r
89LZE = sjurod X W
[wdd]g = 39S330 X L
[ZHW]9%0EZLT 009 = baxa™x L
HI = utewoq X L

T T

T

0°¢

T T T T

01

0¢

0¢

0y

09

souepunqe

S80



—
[819T090269°2 = oury uoT3iTiadey

[slz = swTL 9ON

aNNL = SON

[s]lT = 3TeM TeT3TuI

aJ0dL = Buttdnodsq

[sn]9L = YIPTMd III

ZLIVM = 9STON XII

[gp]l8T = SON uU3¥ III

[gpl8T = o9@ U3y III

[sn]lg-z = esTnd X

[aplyv 9 = u3lvy x

[BeploE = sTbuV X
[s19T090269°0 = SWTL bOov X
[snly g = YIPTM 06 X

[oplyv- ez = 399 duay,

96 = utes IADSIY

[slz = Aereq uor3exeroy

0°s0Z = sueds” Te3jon

0°so0Z = sueds

gSIvd = paddTId

[wdd]g = 39S3J0 III

[ZHW] 9%0EZLT 009 = bex3y xxr
uojoxg = utewoq XXI
[zHY]88L8LBLE LE = PaddIID deams™ X
[ZHY] S8¥BYBPE LY = deems™ X
[ZH]160T96FFV T = uoT3INTOosay X

v = suedsaxd X

89LZE = sjurod X

[wdd] 00T = 398330 X

[ZHN] 6E0EVET6°0ST = bexy X
JET = urewoq X

[s]191090269°0 = uorjeana bov X
([zHW]009) [L18Z69E960° VT = yzbusxls pPIoOTd
MHN ZYLIIA = x939wox3neds

009vdE = e3T1s

X = SUOTSUsWIg

[wdd] = s3Tun wra

gruoqre)d = 9T3TL WId

v129¢Z = °zTS WIq

XITAWOD AT = Jewrod” ejedq

3eb patdnooep esTnd STBUTS = Juawwo)
LT*TE*ZT 0T0Z-AON-ST = QWL JUIIIND
CO:TE:ZT O0TOZ-AON-ST = QWTL UOTSTASY
67:v0:0Z 0T0Z-NAL-ET = QWTL UOTIBdID
a-WHOJ0HOTHD = JUOATOS
Z-6VT-III-NW = pI oTdwes
dx(°uoqxed = Juawrxedxy

elIep = Ioy3iny
L£\sjusumdoq\e3Tep\sIesn\:d = suwreusTTJd

6V
= 6SL¥E-

0°0C- 0°01-

uol[[IA 1od sped : ¢yuoqgie)) : ol Jod sped :

1!
w N
= S
o o
(@) <3
[e) N

0 001 00C 0°0¢ 0°0¥ 0°0S 009 0°0L 008 006 0°0010°0110°0C10°0£10°0%10°0ST0"0910°0L10°0810°0610°0020°0120°0CC

1688°9L
ev06'9L
0000°LL
90ICTLL
$659°601
6v10°CI1
TONS069°€TT
8L8T6CI
_—8¢818¢lg

___Ta9Len

=

__bYPeL’1IT

[\
W
~
O
IS
—

— ¥799°6C
TONEVLTLE
T99LT'ty
——8L0TSS
——€L90VS
—— C9%0°6S

__8SL8'LL

sl by b b b b by by by by b by s b by by by by b b by b e b b g 1y

LALALALEN LA LA B AL BLELELEL BLAL LU LN N L B B L L L L L B

I'o 0
souepunqe

I'l 0T 60 80 L0 90 S0 v0 €0 TO

91 ¢1 v'1 €1 Tl

8T L1

0C 61

S8&1



uol 1A 12d syred : uojoiq : uorj[IA Jod sped :

SO0 OO e N NN LLLWLE RA W PANANTI N9
OO0 WO WL — L WAROQOD WO — 00 00 00 00 00 NI R b Lo Lo Lo L
: —_— W N Woo — 0O N\ 0O VOoOONOD 3~ w WRUNULNWUNWRED— N W
rd LN WHh A —WW HOO — W O RN — N N Nel O NN OWOOWIO WA oW
alN SO W WA O oW O —r— oI NEe NEN BN N NN — SN E- Ve N NEN SN N IS o N
RN NN N W NG Y =
= I e mii [ 1
0 01 0¢C 0'¢ (U4 0¢S 09 0L 08 06 001
e b b b b e b b b b b s b
TR 1) W l
—_ =3 I
p— —t lo L
o . . [} (=
>N
[S1¥86L606°€ = owrL uoy3tiedey ol ™ o = e r
[s11 = ATeM TeTaTuI 3 - i
ASTYI = jesaxd ejueq |
330 = SPOW TIL
330 = OpOW XX Wb [\ o
[sn]z 9 = asInd X — — L
. N
laple = v X b |
[Bep]lSy = oTbuv X
[sl¥86L606°C = swTL bOY X N r
Hmsuv.mﬂ = YIPTM 06 X 1 wl ¥ w |
[oplyv-zz = 399 dway = ol o o
0€ = utes Iaday BN he —_ |
[s]T = Aers@ uoT3jexelay w F
23 L
8 sueds” [e30L w
8 suedg |
ASTYI poddrId r
[wdd] g 3983307 TIL B F
[ZHW] 9P0EZLT 009 boxJ TIL Y
uojoxd utewoq TIL ~ l
[wdd] g 39S330 XII 3
[ZHW] 9%0€EZLT 009 boxg xII i
uoj3oxd utewoq XII

aduepunqge

01

S82

0¢C

[ZHX]1T0600600°6
[ZHY]192T92192 11
[ZH]1ZV999€EVE 0

paddr1d deams™ x
deams™ X
uoTINTOSdY X

T suedsaxd X
89LZE s3uTod X i
[wdd] g 398330 X I
[ZHW] 9%0€ZLT 009 baxa X
HT utewod X

[s1v86L606°C uoTr3eINg DOV X

([zHW] 009) [L18Z69E960° VT y3ibuexls pIletd |
HWN ZYLIIA = x930wox3deds L
009Vv¥dDA = ®31S L
X = SUOTSUSWTA

[wdd] = s3TUn” WIQ I
uojoxg = OT3TL wWIa L
v129C = 8zTS wIa L

XTTAWOD AT = jewxod ejeq Ve
esTnd oTbuTrs = Jusuwo) ﬂ r

O

SWTJ JusxIND I
SWTJL UOTSTAIY

SEf9E:TZ 0TOZ-AON-0T
ST!9€:TZ 0TOZ-AON-0T

CTSiBE:ZO 0TOZ-TINL-8T = SWTL UOTIBSID
a-WHOJOHOTHD = JUaATOS
Z-€GT-III-NH = PI eTdwes L
dx(-uojoxd = Juawtxadxy
e3Tep = xoyany B
L£\s3judumdog\e3jrep\sI8sn\:Dd = sweus T i

0¢

0y




Uol[IN 1od sued @ gruoqie)) : uor|ijA Jod syued :
T — = RN N W W W W RS IESIEN IEN o) oo — o wu w HM o
A AL oo L W POW 0o W Ao
o0 N W AN 0 W Hh oo\ OWDN (3] A QO W O\ 00 O\ NO B W w O
— O 3N O I nNWWWnho el O 0O = N N Y 0 O b N O
QN — O NN = Q0 ~ Nn\O OO A wn OO N O BN W 0
cs ROoO—= WIAVAXRD—=r— & AKRSEK A GaD S oo W
9 salo e . NI T N MO T T
o i _ j I i
o 0 00T 0°0C 0°0¢ 0°0¥ 0°0S 009 0°0L 0°08 0°060°0010°0L10°0C10°0€10°0¥10°0S10°0910°0L10°0810°0610°0020°0120°0CC

[s191090269° 2
[slz

I0EL

[slt

JNAL

[snlgL

ZLIVYM

[gpl8T

[epl8T
[sn]lg ¢z
[gply-9
[Bep]oE
[8191090269°0
[snly-8
[opl6-ze

9s

[slz

1zt

1zt

ISTVd

[wdd] g
[ZHW]9¥0EZLT 009
uojoxd
[ZHY]88LBLBL8"LE
[ZHY]S8V8Y8VE LY
[ZH]60T96VVY T

14

89LZE

[wdd] o0t

[ZHW] 6E0EVET6°0ST

DET

[s191090269°0

([zHW] 009) [L]18Z69€960°FT
MHN~ ZYLIIA
009v¥Da

X

[wdd]

gTuoqIed

L\ AT4°X4

XJITdWOD at
Jeb perdnooep esind erburs

LZ:VV:ET 0TOZ-AON-ST

6V EVIET 0TOZ-AON-ST
8T:T¥:20 0TO0Z-INL-8T
a-WIO0JI0HOTHD

T-€ST-III-NW

ax(-uoqxed

e3rep
f£\sjusumooqg\ejztep\sxasn\ :d

LU L I | | L | 1 | 1 | I (O | B

LI L T (I (| ([ | | O 1 | [

LU (| | B 1 [ N [}

LU L | | | I 1}

wEaBlﬁOMumuonwm
SwT] 90N

90N

3TeM TeT3Tul
ButTdnooseq
Y3IpTMd IXI
9STON III
B9ON uU3Vy¥ IXIXI
o9@ U3y IxI
osInd X
u3lv X
a1buy X

swTy DbOV¥Y X
YIPTM 06 X
399 dwag,
utes Iad9y

Aereq uoriexersy

sueds” Te3orL
sueos

paddr1d

39SIFO III
baxg xxr
utewoq XXX
paddr1d deams™ X
deams™ X
uoT3INTOSOY X
suedsaxd X
sjutod X
39s330 X
bexiy x
utewodq X
uorjeIng bOV¥Y X
y3buaxls pIeTd

x930wox3dads
°31s
suoTsuswIdg
s3TUN WTA
ST3TL wrId

9z TS wId
jewxod  ejed
JuLuWo)

oWt JusxInd
oWTL UOTSTASY
BWT) UOT3IRdID
JUSATOS

pI oTdures
JuawrIadxy
Toyany
suwreusTTJd

0°0C- 0°01-

I I

Lo b b b Lo b baaa g |

L

v b b b b b b b b b b b b b b a by

SN AN BN LA L LN L B AL LS L L L L L L L L B L e

I'l 0T 60 80 L0 90 S0 ¥0 €0 TO 1'0 O

ST ¢v'1 €1 Tl

91

8T L'l

I'C 0C 61

Jouepunge

S8&3



[s1v86L606°€
[s]t
ISTYL

[Bap]sy
[s1¥86L606°C
[sn]ly-z1
[ople-zz

14

[sltT

8

8

TSIV

[wdd] g

[ZHW] 9%0€ZLT 009
uojoxg

[wdd] g

[ZHW] 9V0€ZLT 009
uojoxg
[ZH%]1T0600600°6
[ZHY]192T92192" TT
[ZH]ZV999€EVE" 0

T

89LZE

[wdd] g

[ZHW] 9¥0€EZLT 009
HT

[s1v86L606°C

([zHW]1 009) [L18Z69€E960°¥T

HHN ZYLTIA
009v¥Dd

X

[wdd]

uo3oxd

v1Z9¢C
XdTdWOD At
esTnd o1burs

LU L L | | | | [ | A I (1}

(L (| | | (| 1 O 1 1 I 1 N

LU L | N | I I [ 1 B

swry uor3tiadey
3TeM TeT3Tul
jesaxd ejueq
OpPOW TIL

SPOW IXI
@sInd X

u3av x

a1buv X

|WTIL DOV X
YIPTM 06 X

399 dwa,L

utes xadey
Kersq uorjexeray

sueds” Te3oL
sueds

paddrId

398330 TIL
boxg TIL
urewoq TIL
39S330 III
baxg xaI
urtewoq XXI
poddITD deems X
dooms™ X
UOTINTOSdH X
suedsaxd X
s3jurod X
398330 X
baxg™x
utewoq X
uor3lerng bov X
y3busaxls T preTd

x939woxj3oads
°231s
SuoTSUSWTIA
s3TUnN WIA
9T3TL WIA
9zZT1S” WIa
Jewxod ejed
Jusumo)

SWTJ JUSIIND

——190v'v

LLOS Y

0°S 09

[T AR BT S T S AR i A

uol[I 19d sped : uojoi : uoliA J1od syed : X

TN
NN WLWWWWW
2PN AQIO—=—NDWNA
OCULAOITO IO NIO—W
OO UNVOOPRPRWNDO—

0L 08 06 001

s b v b v e b e v e by

98¢

L09

A

=
LU U

61°¢C

T

SI1'C

81

60y

01

0¢

0¢

(U7

0°¢

09

Jouepunqe

S84

9Z:TS:TZ 0TOZ-AON-OT
80:TS:TZ 0T0Z-AON-0T
0Z:6T:00 0T0Z-1AL-6T

SWTJ] UOTSTADY
QW] uUoTIRDID

LN L L L L L L [ O B B B B B B B B B B B S

a-WHOJO0HOTHD = QJUSBATOS

pST-III-NH = PI eTduwres

dx(-uojoxd = JuawrIedxy

e31ep = Ioyany
L£\sjueumdoqg\e3Tep\sxasn\:d = oureusaTTd

0L




[oplez
[8191090269°2
[slz

9s

[slz

jcist-an

[s]lt

jcist-an

[snl9oL

ZLTYM

[gpl8T

[gplsT
[sn]g-z
[aplv-9
[Bep]loE
[819T090269°0
[sn]y°8

18T

181

[sn]oz

T

ISTVI

[wdd] g

[ZHW] 9Y0€EZLT 009
uojoxd
[ZHY{]188L8LBL8"LE

[ZHY] S8VY8VBYVE" LY
[ZH]60T96¥VY"T

v

89LZE

[wdd] 00T

[ZHH] 6E0EPET6°0ST

DET

[8191090269°0

([zHW] 009) [L18Z69€960°¥T
¥HN~ ZYLT1IA
009vdd

X

[wdd]

gTuoqIed

1 4%4:14

XITTIWOD At

jef perdnooep esTnd oTburs

0S:GS€:00 0TOZ-TINL-6T
ZP:GE€:00 0TOZ-1INC-6T
LY:TZ:00 0TOZ-1INL-6T
a-WIOJOUOTHD
PSTI-III-NW
ax( - uoqaed
e3Tep
r£\s3jusumoog\e3aTep\saxesn\:D
L .

LI I T | | O [ (O 1 A I}

L L | (L [ | A O (IO IO 1 A }

LU (I T (I A 1 1)

09 dueg,

suty uor3riedey
KLere@ uoTrjexereoy
ures IAd9H
SWTJL SON

90N

3ITEM TeT3TUul
Butrdnodeq
Yy3IpTMd III
©8STON XIXI

SON U3V¥ III

o8Q u3vy xxr
esInd X

u3ly x

eTbuv X

SWTL DOY X
YIPTM 06 X

sueds” Te3joq
sueds

Kxenodey 9qoxd
uanyley POW
peddr1d

388330 III
bexg xII
utewoq XXI
peddr D deems X
deems™ X
UOTINTOSOY X
suessexd X
s3uTod X
398330 X
bexa X
utewod X
uoT3IRING DOV X
Yy3busi3ls pPIOTd

Ie38wox3oeds
®831s
suoTsuewTIa
s3Tun wrdg
eT3TL Wrd
9zTS wWIa
jewxod” ev3jed
jusumo)

8w JUeIINd
SWT] UOTSTASY
ewr] uUOT3IeeID
3uUeATOS

PI~ eTdwes
JuewtIedxy
Ioyany

UOITIA 1od mﬁma . gruoqre) : UOI[IA Jad mﬁma X
L —— W A A o N 00 S = MR D & 93
B B A G NONOLS SO S w3 G S0 — NN 0 N &
N w» A~ O W N0 \O N O oo Ao O O N wn N W w O o
= N2 (=S B R P —_ DO = O KN S 0 W N W (V%)
0O W W AULUELNDNARN N = () DAV OO N —_ O N O A — %)
N O o0 O N Q0O —=\0 NN (o) OO O oN O W W ~ [e))
) R Y I A N
ﬁ_v o.m: o.wm o._Om o._ov o.r_om o._oo o.wn o._ow o.wm o.o_ﬁ: o.o_: o.o_ﬁ o.o_Q o.o_E o.o_f o.o_f o.o_:

oureusTTd

S85



uol[IA Jod sued : uojoid : uoriA Jod sued :

Lo Sooo oo DN NN LWL A ARG NN
cooOo 00O D O N Oy 0o AL I = NI O B RO RO BB W LW W W W Ww
S910 aN O PRA8 BR2S 23 25D 53- U 2n2La E3LVAE8-ZEVEER
7 H H —_ A9 wnoo o h O 9 o SVO O LWLk SVOVWWNIOOVOWVHAN
8 NNV N T N —\\—
© OH e | F
0sdl 0 01 0¢C 0'¢ (WA % 0'S 0’9 0L 0'8 06
s b v b b v b b e e b e v e b v e b e e v b L g
)
Y LU [yyy v __:: I
[
[opls-zz = 3o dwey, : .- —_ —_ = P
[81786L606°€ = owrL uot3Tledey < < o o ol © 1o
[8]T = AeTeq uoTjeXeIod w (V8] R © IL,L —
9¢€ = ures IAdeY W
[s]lT = 3TeM TeT3tTul <3
ISTYI = 3jesexd” ejuea
330 = ®POW TIL N
330 = ®POW IXI m
[sn]lz°9 = esing X
[grle = u3vy x
[BeplSy = eTBuUVY X N )
[s1v86L606°C = swTL DOV X &0
[sn]p° 2T = YIPTM 06 X W
8 = sueds” Te3oL
8 = sueds
[sn]g = KXxoanod9y 9qoag w
I = uInjsy PO o
ISTVI = peddrTd [N
[wdd]g = 398330 TIAL
[ZHW] 9Y0€EZLT 009 = bexd TIL
uoj3oxd = utewod TIL
: [wdd]g = 398330 XII
[ZHW]9%0€EZLT 009 = Dbexg xxI
uojoxd = utewoq XII
[ZHX]T0600600°6 = PodATID deems™ X
[ZHY]192T9Z192° 1T = deems™x
[ZH]ZV999EVE 0 = uoT3INIosey X
T = suedsexd X
89LZE = sjutod X
[wdd]g = 388330 X
[ZHW] 9V0EZLT 009 = bexd X
HT = utewoq X

uotjeINg DOV X
y3buexls pPIeTd

[81v86L606°C
([zHW]1009) [L18Z69€960°VT

WWN ZYLIEd = I930WOI300dS

009D = °3TS

X = suoTsuswtTd

[wdd] = s3Tun WwIida

uojoxd = ®T3TL WId
vIZ9Z = 9zTS WwIa o)
XdTdHWOD AT = Jewrod” e3jed mw
esTnd eTbutrs = JusuwIo) o
—

oWt Juexand
SWT] UOTSTASH
ewT] uUoTleeId

60:vT:8T 0T0Z-1INL-€ET
OFP:€ET:8T 0T0Z-1INL-ET
6€:90:8T 0T0Z-1INL-€Z

d-WHOJO0HOTHD = JUSATOS

8ST-III-NW = PI eTdures

dx(-uojoxd = JuewtIadxy

e31ep = Ioyany
r£\sjusumdog\e3Tep\sxesn\:D = eweuoT TJd

S86



[s191090269°2
[slz

ANUL

[slt

FNUL

[snl9L

ZLTYM

[gpl8T

[gpls8T
[sn]g-z
[aplv-9
[6aploE
[s191090269°0
[sn]p-8

[oPl¥ €T

9§

[slz

8ZT

8Z1

FSTVYL

[wdd] g

[ZHW] 9%0€EZLT 009
uozoxa
[ZHY]188LBLBLS " LE

[ZHA] S8YBYBYE " L
[ZH]60T96¥¥V T

v

89LZE

[wdd] 00T

[ZHW] 6E0EPET6°0ST

J€ET

[s191090269°0
([zHW]009) [L18Z69€960°FT
MWN~ ZYLTIA
009¥Dd

X

[wdd]
gTuoqIe)
vizoz
XTTJWOD AT
3e6 pPaTdnoosp esind oTbButs

¥1:62:8T 0T0Z-AON-9Z
8Y:6€:LT 0TOZ-AON-9Z
88:60:8T 0T0Z-T0L-ET
a-WO0J0HYOTHD

8ST-III-NKW

dx(-uoqxed

e31ep
L\sjusumsog\e3jrep\sxasn\:d

LU [ [ | B (|

LU L | (A [ | [ | B [ 1}

LU | | [ L L || | L [ | A 1}

LI L L LN | (I

mowownnnonn

awTL uoTr3Tiaday
SwTJ] 90N

90N

3TEM TeT3TuI
BSutTdnooeq
Y3IpTmd III
9STON XIXI

9ON U3y IIXI

D8Q u3vy III
asInd X

u3y x

a1buv X

swTL bOo¥ X
YIPIM 06 X

399 dwag,

uTes IADSY
Kerag uorjexeray

sueds” Te3or
sueds

paddrId

398330 III
boxg xxI
utewoq IIXI
peddr1d deems X
deams™ X
uoT3INTOS3Y X
suedsaxd X
s§3UTOd” X
398330 X
baxd X
utewoq X
uoT3jeIng bOY X
y3buex3ls preTd

x939wox3oads
e3TSs
suoTsuswIqQ
S3TUN WTA
ST3ITL wrd
9zTS WId
jewxod ejeq
Jusumo)

eWTL juaIINd
SWTJL UOTSTAdY
SWTJL UOTIRIID
jueATosS

pI erduwes
JuawTIadxy
Ioyany
ouwreuaTTJd

o MmN NN W RS o RS N B S IR R e
A AL NOO NN = O S A e
oabhin 00bhoo o o o oo oo
SOprS A ANDHOI L — OO hoodD—=
IVPE JRAR O Jx SEEZESs3
WO NNOIIVO A~ = N = O OO

0°0C- 0°0I-

__— 0156801

8E9¢ T

—_

080L°LTI
80T 8CI
——CLOE8ELS

v

c

—VIVOTYIZ

AR

ad
—
»
&
o
foet
ot
o

sued : €1uogIe) : oI 1od sped @y

CLBY'LLI

o 001 0°0C 0°'0¢ 0°0% 0°0S 0°09 0°0L 0°08 0°060°0010°0TT0°0CIO0E10°0¥10°0ST0°0910°0LT00810°0610°00C0°0120°0CC

N

"
|

ki

coada g b by d e b by Ly by b eyl

e b Lo L aa Ly
i

90 S0 ¥'0 €0 0 1’0 0
Jouepunqe

L0

80

S A L L L L L L L L L

S87



uol[[IA Jod sued : uojoid : uol|iA J1od syed : X
COoOO0O0 oOooo =~ NN D Y W W A AN W INENEN BN RS BRSNS RN
000 NN o =i U oo M o = AW —_ — =W LWL
S SO GR NOOAE S VS UL ON o J 5 =G ~ QoD OERS~0OND
OO hO® I W W o N W W 2 W J = o0 = AONANDOWWUNWWL X
sSd910 °IN O PRRDWAR 9hOW © Hw O AR O S W Low — PROLANDS0O SO A ®
ugo O sor | N N T N L PV N
0 01 0'C 0¢ 0y 0'S 09 0L 0’8 06
0sgL o b b e b v v b v b e v b v v v b v v b e v v e b e
[opl9-zZ = 3ep dwey, — o | o
[s]v86L606°€ = OWTL uoT3Tiedey - o olo b
[s]T = Aere@ uoTiexersy b=y o0 S S 6 /R
ve = ures Iadey
[slt = 3TeM TeT3ITuI
STV = 3jesexd ejued
330 = ®PON TIL N N -
330 = ®pPOK~2aI N 2 2 > S
[snlz*9 = esInd X & =
[gple = uIv X -
[Boplsy = eTbuv X o
[81¥86L606°C = BSWTL DOV .
[snlp-zT = YIPTM 06 X 3 b w w
) 3 —
8 = sueds” Te3olL U.\ N
8 = sueds
[sn]g = Kxeaodey 9qoad
T = uxn3xoy POW
gSTIVd = peddTId
[wdd]g = 398330 TIAL
[ZHW]9V0EZLT 009 = bexJd TIL
uojoxd = utrewoq TIL
[wdd]g = 398330 III
[ZHW]9VY0EZLT 009 = bexa xax
uojoxd = urewoq III
[ZHX]T0600600°6 = PoddrId deems X
[ZHY]92T92T192 1T = deems™ X wn
[ZH]1ZV999EVE 0 = uoTINTosey X Q9
T = suedsexd X (9]
89LZE = sjurod X
[wdd]§ = 3083307X N
[zHW] 9%0€ZLT 009 = Bozax 3
HT = utrtewoqg X
[81v86L606°Z = uOT3IRING DOV X
([zHW]009) [L18Z69€960°PT = UY3IBUSIIS PIOTI
WHN ZYLTIA = I830WOI300dsS
009V¥DE = ®3TS
X = suoTsSuUswWIA
[wdd] = s3TuUn WwId
uojoxdg = OT3ITL WId
1292 = 8zTs wid
XIATIWOD AT = jewxod  e3jed M,
esTnd oTHurs = JUSUMOD o
ZT:6Z:ET 0T0Z-1AL-8Z = swryL juexInd
ZI:6Z:ET 0T0Z-1AL-8Z = eWTL UOTSTASYH
8T:9Z:€T 0T0Z-10L-8Z = eWTL UOTIeeID
a-WIOJIOHOTHD = jueatros
09T-III-NW = PI”eTdwes
dx(-uojoxd = juswtIedxy
e3Tep = Toyany
r\sjusumdog\e3iTep\sIesn\:D = oweusTTJd

S88



ugo

[oPlyv- €T
[819T090269° 2
[slz

9S8

[slz

IOEL

[slT

aNJL

[snloL

ZLTYM

[gp]l8T

[gpl8T
[sn]g-z
[aplv-9

[Bep]l o€
[8197090269°0
[sn]ly-8

96T

96T

[sn]loz

T

ey £4

[wad] g

[ZHW] 9¥0€ZLT 009
uojoxgd
[ZHY]88L8BLBL8"LE
[ZHY]1S8¥8VS8VE LY
[ZH]60T96¥VY" T

v

89LZ¢E

[wdd] o0t

[ZHW] 6€E0EVET6°0ST

DET

[819T090269°0
([zHW]1009) [L18Z69€960°VT
WHN~ ZYLT1Id
009YDI

X

[wdd]

g TuoqIed

1 A%4:14
XTTIWOD AT
jebf perdnooep esynd eTburs

EVILEET 0T0Z-1NL-8Z
60:LEET 0Y0Z-10CL-82
9€:8Z:€T 0Y0z-1nL-82
d-WHOJIONOTHD

09T-III-NW

% (- uoqIed

e31ep
b/muﬂoﬁduon/nuﬁwv/quuD/ o]

LU (I || 1 1 [ | | O T 1§

L (T L (O (| 1 | | IO T I 1}

uoIIA 1ad s uoqaen) : uol[IA Jod sped
e bk ke Yb~rwﬁl P YW— TlMﬁ Q MV : ﬁ& P- ILVA

Lo — NN W S W NIJI90 O - DR WWHA (9, O
sl lihaliogd Noer-mwnw b o - WA A = NP0 R0 W A
N O\ WA o0 W Woo\o O w S A0 O N O O A AN WO DD — N [ee]
N 00 Lh oo O — O AN © — —_ NOOWO— W O — 00N —=OON O w
PO N O\ L W IL W~ 00 H O S VOO0 = W AN — ONOO O oW — 2

N (@) = W Co OSHA AN 0 = —_ R SRR NN — 3 =NULERAIW 2 3
4\\ NSY L Y W\ N

299 dwe,

ewTL uoT3T3Iodey
Kereq uotjexersy
utes IADeY

oWTL 9ON

9ON

3TeM TRTITUI
BSutrtdnooeq
Y3IpTAd III
®STON XII

®ON uU3¥Y IxI

o8 u3jy IaIx
esTna x

u3vx

eTbuv™ X

SWTL DOY X
YIPTM 06 X

sueds Te30L
sueds

Kxeaodey 9qoxd
uin3ey POW
poddrId

388330 XII
bexg xxI
utewoq III
poddrId deems X
deems™ X
UOTINTOSSY X
sueosexd X
s3urtod X
388330 X
baxgd X
utewod X
uotjeINg DOV X
y3buexls preTd

I939Ww0ox300ds
®31s
suoTsuswrqg
s3TuUn” WwId
oT3TL WIa
9zZTS WTId
jewrod” e3eq
Juswwo)

|wTL JusIIND
SWTL UOTSTASY
WL uoT3esId
jueaToS

PI~ eTdures
JuewtIodxy
Ioyany
oureuoTTd

001

0'0C 00€ 00y 00S 009 00L 008 006 000I 00IT 00T 00T 00¥I 0°0ST 0°09T 0°0LT 0081 0061

L ,._ s b by e b b b b v b e b e b e b b e b b e b e b b e b b s

S&9



uoljIjA 1od sured : uojold : uolIA Jod sped 1

SO0 O0O00O == NN NN WL s s w now» NN
OO XVWPOLO O == O\® W oo — W — o O DR W LWLWW
P REOARD WA oo GO QO L O 9 VSN BEREOQUNLWOO =W
ALWOLO QO Lo LWL QO R 9 S o) a Q SUWLWAOVENDRE GO
N—=Q— WrH—=Woo WO wnico O W A =00 O S oo N = SN NN~~~ O

//\\ ,// < K__ _____ k_ F __/k_ » _a___ I 7 _ A §

E) . . . . . . . . . .
sd10 8N O  sdl10 0 01 0T 0¢ 0 0S 09 0L 08 06 001

H B AR S S S S S SN N S S U ST U T T S S WS T W S S TS S T S S S S S S W WS W W S S S S S S S TS S AT ST ST S ST ST ST MU S A ST ST SV S AT S ST ST S R RO

T

[s]lv86L606°€
[slt
ISTVI

[gpl€
[Bap]sy
[s]lv86L606°C
[snlp- 2T
[oplL-zz

143

[slt

8

8

ISTYI

[wdd] g

[ZHW] 9%0€ZLT" 009
uojoxd

[wdd] g
[ZHW]9%0€ZLT 009
uojoxd
[ZHY]1T0600600°6
[ZHY]19ZT9ZTI9Z TT
[ZH]Z¥999€EVE O

ks

89LZE

[wdd] g

[ZHW] 9H0EZLT 009
HI

[s1¥86L606°C
([zHW]009) [L]18Z69€E960° VT

MHN~ ZYLTIIA
009v¥DE

X

[wdd]

uojoxd

Ll A%4:X4
XATAWOD dT
esTnd o1buts

C0:LO:E€ET 0TOZ-AON-ST

€V:90:€T 0T0Z-AON-ST
LY:65:6T 0T0Z-DNY-§

a-WHOJL0HOTHD

€9T-III-NIW

dx[-uojoxd

e3Tep

L\sjusumsoqg\e3jTap\sxesn\ D

L LI | ([ | B I 1}

LI L | L | | (| {1 | [ | B | B 1}

awTL uor3Tiaday
3TeM TeT3Tul
jesaxg a3jued
OPOW TIL

9POW XII
esInd X

ulv x

sTbuy X

SwWTL DbOV¥Y X
YIPTM 06 X

395 dwol

ures IADIY
KeTeg uorjexersy

sueds” [e3oL
sueds

paddr1d

398330 TIL
boxd TaAL
utewoq TIL
398330 IaI
boxg xaI
urewoq XII
paddr1d deams X
deems™ X
UOTINTOSOU X
suedsaxd X
sjurod X
3I9SFIO X
bexa X
utrewoq X
uoT3eINg POV X
y3buex3ls pIeTd

x938wox3oads
°31Ss
suoTsuswIa
s3Tun” WwId
9T3TL WId
9zZTS WId
jewxod ejed
Jusuwo)

QWITL JuaIINnd
oWT L UOTSTAY
ewT] UOTIedID

3U8ATOS
PI~oT1dwes
JuawrtIadxy
Ioyiny
SWeuaTTd

OR'Z

2420

LO'6

451!

197

s

,

01
Jouepunqe

0¢

0'¢

0y
S90

0L 09 0°¢

08

06

ABURRAR RN B L L L B L L L L L

001




ugo

[s191090269°2
[slz

ANEL

[slt

cdet-01

[sn]lgL

ZLIVYM

[gplsT

[epls8T
[sn]g-z
[gPl¥v°9
[BeploE
[s19T090269°0
[snlp-8
[oplg-€z

0s

[slec

08y

[11:34

ey £4

[wdd] g

[ZHW] 9¥0€EZLT 009
uojoxgd
[ZHY]88LBLBLB"LE
[ZHY] S8V8VBVE LY
[zH]60T96VVYV" T

14

89LZE

[wdd] oot

[ZHN] 6E0EVET6 " 0ST
JET

[s191090269°0
([zHW] 009) [L]18Z69€E960° VT

MAN~ ZYLTId

009¥Dd

X

[wdd]

g TuoqIed

v1Z9¢

IYad a1

3eb peTdnooep esind aTburs

6€:Ly:8T 0TOZ-AON-9Z
TZ:Lp:8T 0TOZ-AON-9Z
6€:1Z:LT 010Z-D0Y-9
9a-INIZNIE
9P9OTE€9T-III-NW
dx(*uoqxed
e3rep
£\s3jusumpoqg\e3jrep\sxesn\:d

LU L | (| | | L | O (O | B 1}

LU | | | B | [ [

LU L | I [ [ | B

LU L [ | L N | O [ 1}

ewTL uoTr3iTledsy
awTtL ©ON

90N

3TeM TeT3TuI
Butdnooaq
Yy3pImd III
9STON XIXI
OON u3jV¥ IxIl
o98@ u3lv¥y IxI
esInd X
u3ly X
aTbuv X

swry DOV X
YIPTM 06 X
399 dwag,
uTes IAddY

KAersq uor3exersy

sueds Te3oL
sueds

paddr1d

398330 XII
bexg xa1
utTewoq XIXI
paddrTd desms™ X
deams™ X
uOT3INTOSAY X
suedsaad X
sjurod X
39S330 X
baxl X
utewodq X
uoT3eang bOov X
y3buexls proTd

I938WOI300ds
°3TS
suoTsULWIQ
s3TUn” WIA
ST3TL WTId
8zZTIS wWIa
jewxod” ejedq
Jusuwo)

QWTL JuUsIIND
BWT] UOTSTAdY
oW UOTIedID

JUaATOS
PI~e1dwes
JusutIadxy
Toyany
oureue T TJd

uol[IA 1od syued : ¢juoqie)) : uol[ijA Jod sued : ¥
et S N 3 NG S UC N ST I I I ) == Pl W& O o
A AW 0O OW A OO N 0w 0 ©
—o RN —mhRA—~NbhU 9N 0 WN— B W — O\ WO = WO O 2
N W= WA=~ O WO OH A0 O O A O PO ONVO OO W
O AW O s —nr— WA W Uhnwnoowo W ~ ADAON W QO w
—_— -] = N0 O WO OW — =y = w OO0 N— WO w

ﬁ.v o.w _ rm wv o.wm o.;oo o.w oww oomoooﬂoo_:o o_NS o_mS 0¥10°0ST0°0910°0L10°0810°0610°0020°012C0° omm

cadea g b by b g b bv s b b g b s by o b v e 1y

['0 600 800 LO0 900 SO0 ¥0'0 €00 C¢O0 100 O

AL L A L L L L [ O L B L L

810 LI'O 91'0 ST°0 ¥I'0 €1°0 TI'0 IT°0

Jouepunqe

S91



([zHW]009)

[s]v86L606°€
[slt

STV

330

330

[snlz°9
[apl€E
[Beplsy
[s1v86L606°C
[snly 2T
[oplg-zeZ

8¢

[slt

8

8

TSIV

[wdd] g
[ZHW]9V0EZLT 009
uojoxd

[wdd] g
[ZHW]9V0€EZLT 009
uojoxd
[ZHY]T0600600°6
[ZHY]92T92ZT9Z TT
[ZH]ZV999€EVE" 0

T

89LZE

[wdd] g

[ZHW] 9V0€EZLT 009
HT
[s1v86L606°C
[L18Z269€960° %1

HWN~ ZYLTId
009v¥DE

X

[wdd]

uojoxg

v1z9c
XdTdWOD daT
esTnd o1burs

80:6Z:6T O0TOZ-AON-ST
€V:8Z:6T 0TOZ-AON-ST
60:€T:0Z 0T0Z-ON¥-TT
9Q-INIZNIL
S9T-III-NK
dx(-uojoxd

e3Tep

L£\s3jusumdoog\e3arep\sxesn\:d

L L | | (| | | | | O [ N T B 1} LU | | (O (S (| IO [}

LU I | 1 N A | I |}

o unuwnnn

oug

awty uoTr3jTisday
3TeM TeTartul
jesaxdg e3jued
SPOW TIL

9pPON IXI
esIngd X

u3lvy x

aTbuv x

swTIL POV X
Y3IPTM 06 X

399 dwa,,

uTes IADSY
Keraq uoTjexelay

sueds” Te30L
sueds

paddrTd

398330 TIL
baxg tIL
utewodq TIL
39S330 III
bexqd xI1I
utewoq XXI
paddT1d daams X
deams™ X
UOTINTOSOU X
suedsaxd X
sjurod X
398330 X
boxai x
utewod X
uor3jeIN POV X
Yy3ibusxls praTd

x930wox300ds
°31Ss
suoTsuswIa
sS3TUn WIA
®I3TL WIda
9zTs wid
Jewxog e3ed
Juawwo)

SWT] jusxand
oW, UOTSTASY
swTL UOT3IRSID

JUaATOS

pI oTdwes
Juowtxadxy
Ioyany
eureusTTd

uoI[IA 1od sued : uojoiq : uorjIA Jod sued :

e e Y N i i e A i NN
— o A N W e A Ne} W N O W W — e N
W OO b O OB W AN AN W A O H — H N J00O O
[V MW DD O aoawn N Wi © W ) 0 0 ™ ANAO W WLoo —
o — O NOY N NN - O W \O | \O O W AN OO WLk — N
7 //K =UK“ _ Vaﬁ; _r= i_ Y \r_ »_ | h, ;_ ; V_ \ ///nuuwwwy\“ V
0 01 0'C 0'¢ (a4 0°S 09 0L 0'8 06 00l
| ORI S SR U U U T U S VA N W U U VA S S U O U S S S Y S U U S A T S S O S S S S S S S A S S S S S T S S S S A A G A S T S S ST S S S AT U B Y S0 T R S ST S AR RO

i 7 |

L

=] muk\nu of E

— W — -

= S/ B —_ = i

— . [

= 8|8 -

S L

) - 2

< ! L

mw EESIN L

e (95 w r

— R — [

N

() P @ F

— [

S -

o0 [

\© L

[

0

[0
souepunge

60 80 LO 90 S0 ¥0 €0 TO

1T LT 91 ¢1 ¥1 €1 TI T'1T 01

61

S92



uol[I 1od syred : ¢juoqie)) : uonI 1ad syed : ¥
NN W A [ A3 Bt BN IES BLN e ol o) mW ”H ﬂu ﬂw ﬂw ﬂu Uu HH HH MM (=]
D00 = LONWLW A IO = @I 0000 0010 W oo W N
oud %3 Rx IXE=BEES 8 L33 Hn23Y &
_N= 00—~ OO N\ — 00N ONWN N . NON L0 NO \O
NWLWWN DB 0 L \O L O\ — 00 0 —_— N NO O OO h W (o]
WO YN T W VO |
0'0I- 0 00I 00C 00¢ 00y 00S 009 008 006 0°00I0°0I10°0TIO0ETO0¥T00STO0910°0L10°0810°0610°0020°01C0°0CC
ool b b b b b b b b b s b s b b rrPLL ol b b b b by b b b s by I

[opls-ez
[819T090269°2Z
[slz

0s

[slz

I0¥L

[s]l1

aNdL

[sn]l9oL

ZLITYM

[aplsT

[aplsT
[sn]g-2z

[gplv -9
[BeploE
[819T090269°0
[sn]ly-s

88T

88T

[sn]oz

T

lctiag £

[wad] g

[ZHW] 9¥0€ZLT 009
uojoxdg
[ZHY]188L8L8BL8" LE
[ZHY]1S8Y8V8YVE LY
[ZH160T96¥VY"T

v

89LZE

[wdd] 00T

[ZHW] 6€0EVET6° 0ST
O€T

[819T090269°0
([zHW] 009) [L18Z69€960° VT

WHN~ ZYLTId

009v¥Dd

X

[wdd]

gTuoqIR)

v1Z92

vay at

3ef perdnooep esind oTBurs

€ETE:0Z 0TOZ-ON¥Y-TT
9€3:6Z:0Z 0T0Z-950a¥-TT
6Z:ST:0Z 010Z-DAV-TT
9a-ANIZNIL
S9T-III-NK

dx( °uoqres

e3ep

£\s3jueumdog\e3Tep\sxesn\:d

LU (| | 1 1 (O {1 T I

LU I (| T [ T | O O T T I 1}

L | | [ (I}

399 dwe,

ewTL uor3jriedey
Kereg uotrjexerey
utes xadey
owTL ©ON

90N

3TEM TeT3TuI
Butidnooeq
Yaprmgd 11
®STON III

9ON U3y III

oe@ u3ly xII
esTngd X

u3vy x

oThuY X

SWTL DOV X
Y3IPTM 06 X

sueds” Te3o%L
sueods

Kxea0D0y ©qoagd
uIn3loy POW
peddr1d

398330 III
bexjg xxI
utewoq xxI
peddrTd deems X
deems™ X
uoTINTOSOW X
suedsexd X
s3uTod X
398330 X
bexa™x
utewoq X
uorjRINg DOV X
y3buex3is pIeTd

Ie3ewox3oeds
®31s
SUOTSULWTA
s3TUnN WIg
eT3TL wWTd
ezZTS wrId
jewxod  ejed
jusuwod

SWTJ 3UeIIND
8WT L UOTSTASYH
oWT] UOTIROID

jueAToS
PI~eTdures
JuewtTIodxy
Ioyany
ewreuo T Td

S93




[S]1V86L606°€E
[s1t

ASTVI

330

330

[sn]lz*9
[gpl€E
[BoplSy
[s1v86L606°C
[snlp-zt
[oplz-zz

¥S

[slt

€ET

€ET

e £

[wdd] g

[ZHW] 9V0€ZLT 009
uojoxd

[wdd] g
[ZHW]9%0€ZLT 009
uo3oxd

[zZHY]1 106006006
[zZHY]192192T9Z TT
[ZH]1Z¥999€EVE" 0

1

89LTE

[wdd] g

[ZHW] 9V0€EZLT 009
HT

[s1¥86L606°C
([zHW]009) [L18Z69€960° VT

HAN~ ZYLTIIA
009v¥Dd

X

[wdd]

uojoxd

1 A%4°X4
XTTAWOD dT
esTnd o1butrs

¥1:15:0Z 0T0Z-AON-9Z
Z1:05:0Z 0TOZ-AON-9Z
S0:6T:0T 0T0Z-dES-9T
9a-3INIZNIL

g-08T-III-NK

dx(-uojoxd

e31ep
h/munwﬁﬂuon/auﬁwv/mkomb/"U

LU T (L | I [ O §

LU | | | | | | O L | B I 1}

wouwonownonnn

L LU LI L U (I 1}

oud

ewTL uoriTrieadsy
3TeM TBT3TuUI
3esaxd ojueq
OPOW TIL

9POW III
osInd X

u3lvy x

a1buv X

swTl DbO¥Y X
Y3IPTM 06 X

399 dwag,

ures IAd3Y™
KeTe@ uoT3EXERToH

suedS” [e3oL
sueos

paddrTd

398330 TIL
bexg TaL
urewoq TIL
39s330 xaI
baxg xxI1
urewoq IIXI
peddr1d daams X
dooms™ X
uoT3INTOSdY X
suedsaxd X
s3urod X
395330 X
boxd X
utewod X
uor3eang bov X
y3busaxlsTpPIOTd

x939wox3oads
°31s
suoTsuswIqg
s3Tun WwIa
eT3TL WId
°zTS” wId
jewxodg” ejed
Jusuwo)

|wTL JuaxInd
SWTJL UOTSTASY
8wl UOT3IBDID
3U8ATOS

PI~ erdwes
juswrIadxy
Ioyany
oweusTTd

0

b laa

$T68°0
¥€06°0
8L9¢'1
610L°C
660C°¢
1€69°¢
evo6'y
——TS99°S

L | \_- _(

PSR S U U S ST TS T A A O 0 U S S S S S ST S S S N S M U S U S S A S S S S W T O T S S S 0 W0 W ST T WY AR R

-

L<
—

uol[IA 1od syred : uojoad : uoriA 1ad sured @ ¥

NNNNNaaN
— e N RO B
LWL nIO0OUnRN
NO O — Q0 WRN
— ONWOAAN

0L 0'8 06 001

S6'C
001

(

T T T

LA B B B

LA L B B B B L O B B B B B S

LA B L S B B BB B B B

Y0°L6

LI

duepunqge

[0

T T

(4

€0
S94

¥0

S0

90




uol A 1od sued : ¢yuoqie)) : uoriy Jod sped 1
0°0¢ 0°0¢ 0°0v 00§ 009 0'0L 008 0°06 0°'00I O0IT 00CI 00¢I 0OO0¥I  00SI
sy b v b b by b b b b s b by s Lo e b g a by s naa |
_
o
ugo
— O
~OH .
Fo—
oug P
[S191090Z69°Z = SWIL uoT3Tladey )
[slz = QWTL 9ON o
INUL = 90N F
[s]lT = 3TeM TeT3Tul [
INUL = Butrdnossa o
[snlgoL = Y3IpTmd XII Y
ZLTIYM = 9STON XXI o
[gpl8T = soN WAV III Ee
[aP]8T = oeq U3V III F
[snlg-z = esInd X r
[grlp-9 = u3l¥y x b
[Bap]loE = aTbuv x E .—V
[S19T090269°0 = ewtL DoV X e
[snly-g = YIPTM 06 X r
[opPlEz = 399 dway, :
0§ = ures IAd9Y L
[s]lz = Kerea uoTiexelsy S
_ Fo
9TI89T = sueds Te3joL C
9189T = sueds F
ISTYd = PaddrId r
[wdd] g = 398330 III [
[ZHW]9%0EZLT 009 = baxg xar L
uojoxd = utewoq XXI r <o
[ZHY]188L8LBL8 LE = P2AATIID deems™ X F
[ZHY] S8V8VBVE LY = deams™ X [
[ZH]160T96%FV T = uoTInTosey X o
vy = suedsaxd X P
89LZE = sjurod X Fo
[wdd] 00T = 398330 X .
[ZHW] 6E0EPET6"0ST = baxa x F
JET = utewod X o
[s191090269°0 = uorjeIng bov¥ X r oo
([zHW] 009) [L18Z69€960° VT = y3buaxls  preTd o
WWN ZVLIdd = Ix939wox300ds F
009vDA = °31s F
X = w:o..nmnhwEMnH -
[wdd] = s3TUN WTIA [ o
gTuoqIed = °T3 T WIa i
v1zee = 8z TS wIa :
vy a1 = jewxod e3eq .
Je6 paTdnoosp esind oTbuUTsS = Jueuwo) F
—
€V ¥T:6T 0TOZ-AON-9Z = SWTL JUdIIND F M
€EPT*6T O0TOZ-AON-9Z = QWTL UOTSTADY E
€E:ZE:0Z 0T0Z-4IS-0Z = QWL UOTIBdID L
90-3IANJIZNIL = JUSATOS .
€-08T-III-NW = PI eTdures [—
ax( - uoqies = JuswtIodxy ==
e31ep = xoy3ny F o
L\s3jusumdoqg\e3rep\sIasn\:d = sureusTTd a

(sypuesnoyy)

S95




([zHW]009)

leanjeuun ‘L1

[s1v86L606°€
[slt

TSIV

330

330

[snlz*9
[apl€
[6opPlSy
[S1%86L606°C
[snly- 2T
[oplt-zz

0S

[slt

34

34

gSIvd

[wdd] g

[ZHW] 9%0EZLT " 009
uojoxd

[wdd] g

[ZHW] 9V0€EZLT 009
uojoxd
[ZHY]1T0600600°6
[ZHY]192ZT92ZT9Z" 1T
[ZH]Z¥999€EVE 0O

T

89LZE

[wdd] g

[ZHW] 9%0€ZLT" 009
HT
[s1v86L606°C
[L]18Z69€960° VT

HAN ZYLTIA
009Vv¥Dx

X

[wdd]

uojoxa
vIZoe
XdTdWOD dT
esTnd o1butrs

LU | L | 1 | [ | 1 B [ 1}

L | | | (| | | A | [ 1 B 1 B 1}

LU | [ | B | [ 1}

swTL uor3tioday
3TeM TeT3Tul
jesaxg @3jued
SPOW TIL

9pOW XII
asTnd X

u3ly X

oThuY X

swTy DOV X
Y3IPTM 06 X

395 dwag,

ures Iaday
KeTag uorjexerad

sueds” Tej3ox
sueds

paddr1d
39S330 TIL
baxg TIL
utewod TIL
398330 III
baxg xxx
utewoq XXl
poddrTd dasems™ X
deems™ X
uUOTINTOSdAY X
suedsaxd X
S3uTO0d X
399330 X
baxd X
utewoq X
uorjeang bOV X
y3busxls pPIoTd

I938wox3oads
e31s
suoTsuswIq
s3TUn WIA
oT3TL WTIQ
8z1S WIa
jewxod” ejedq
jusuwo)

uol[IA Jod sped :

uojol{ : uoljiA Jad sued : ¥

86'C

96'1

yi6l

SO == = e bl bl NN NNNNNN
Lo o 30 o W o O i e DO RO B L o W
EQ O J RO O o = AU N0 NN Q= =R
SOOI S N DA o X o W S0 AJOT00ONW
SooSN R S © S o o & O PSLARXX—=AD DN
/4\ /M“ ? r= E' f F eonni 55 F== _E/_ _ //LHHMWMWWW%&mmwmmmmwmm“nv\\
0 01 0T 0¢ 0y 0'¢ 09 0L 08 06 001
R SN RS S A S BN S L S I D D I
\ ( aJ [
b[—
o
< S

LS N A AL DL L L L L B L L B B L B B

vl el Tl

'l 0T 60 80 L0 90 S0 v0 €0 C0 10 O

2ouepunqe

S96

swTL JuULIIAND
SWTL UOTSTAY
8WT] UOT3IRDID

9€:0¥:0Z 0T0Z-AON-9Z
80°0%:0Z 0T0Z-AON-9Z
€Z:0T:0T 0T0Z-d44S-9T

AL AN L L L L L L

e

9a-ANIZNIAL = juaalos
OXrysn-y-08T-III-NH = PI~eTdwes
dx(-uojoad = JuawrtIadxy

e319p = xoyany
£\sjusumdog\e3rep\sIesq\:d = swreusTTJd

I'C 0C 61 81 LT 91 §'1




uol[iJA 1od sued @ ¢ uoqie)) : uor|[ipA 1od sued :
— NN N b AN A I I IJ0 Ned OO O NN NN W WA D
leinjeuun ¥y} o0 90 10 0 o V= =W oo o 0 00 20 N NP 000 000 WO
[N} NI\ Je)) — o0 O N0 WWWhnNO WL W A\ 00 0 ~N o0 O — B ~N P AN =
— H W D N — O —~DBN NS WO W WwWo o Wwm — A O]
W [V e — QDO N QW oW \O o H O O I — 3O NO O W — O
| LT S e WL \O O WNN—WRAONW N o0 N \O O N O oo O [\ e N S e o o)

u
80 0°0¢ 0°0¢ 00y 0°0¢ 0°09 0°0L 0°08 006 000l 0OIT oO0CI 00¢I O00FI 00SI

s g b b b b e Loy b g b

g e b b b le gy

,

[5197090Z69°z = ©OWIL uoT3iT3iadey
[s]lz = QWT.L 9ON
anyL = 90N
[s]lt = 3TeM TeT3TUI
JNAL = buttdnoosaa

[snlgL = YapTMd III

ZLIVM = 9STON XII

[gpl8T = 9ON U3V III

[gplgT = oe@ u3avy III
[sn]g -z = asTnd X
[gply 9 = ulv x
[Baplog = oTBuUY X
[s19T090269°0 = swTl DbOY X
[sn]y 8 = YIPTM 06 X

[oPls €T = 309 dwe,

cs = uTes IADIY

[slz = Aelad uoTjexelay

0000T = sueds” Te30L

0000T = sueds

gsIvd = paddr1d

[wdd]g = 398330 XXI

[ZHW] 9%0€ZLT 009 = boxg xII
uojoxd = utewoq XXT

[ZHY]188LBLBL8"LE paddr 1D  deams™ X

[ZHY]S8V8V8YVE LY deams™ x

[ZH]160T96FVV T = uoT3nTOsSey X

v = suedsexd X

89LZE = sjutod X

[wdd] 00T = 388330 X

[ZHW] 6E0EVYET6°0ST = boxa X
JET = utewod X

[8191090269°0 = uor3jexng bOV X
([zZHW] 009) [L1BZ69€E960°¥VT = Yy3buaxls  praTd
WWN ZYLT1Id = xo30wox3deds
009V¥Dd = °3TS

X = SUOTSUdWIA

[wad] = s3Tun Wrd

gTuoqred = oT3TL WId

viz9C = 9ZTS WTIa

vy at = jewxod” ejeq

qeb Umﬂﬂﬁouwu estnd eTburs JuaWWO)

009 008 0oy 0°0¢ 0°0¢ 001 0
(sypuesnoypy)
S97

0oL

008

9S:9€:6T 0T0Z-AON-9Z
Z0*9€:6T 0T0Z-AON-9Z
80:TE€:ST 0TOZ-dES-6T
9a-INIZNIL
OITUSN-¥-08T-III-NW
dx(-uoqied

e31ep
b/mUEOEdUOQ/MUHQU/mHOmD/"U

wowowowwonoun

|wWTL JUdBIIND
SWTL UOTSTASY
8WTL UOT3Ie8Id
JuUaATOS

PI oTdwes
Juewtaedxy
Ioyany
sweusTTJd

0°06

LA L L L L B L L L L L L L L B B B [ L B B 4




uol[IA 1od syred : uojou{ : uoriA 1od sped :

e NN N D N A e

OO W [e) H o000 N ()} S W O - N NN W

leamjeu ‘gL QR W 5 o o= o A J S =23 R O o0 0SB =
S = © © KA RN © o = WE woh o OS— &K Jxo

[ RS SNEN | N (3] ~ W (o) oo — — N (o) O W — W WW

/4 _F—E= =F ; /\ y _=r ygz* T_ f \ A /LU%WWW\\

0 01 0¢C 0'¢ 0y 0°¢ 09 0L 0’8 06 0°0I
ugo N I A D I A A A W B W N B D D

%j(Jﬁ M ﬁi -

aduepunqge

[81v86L606°€
[sl1

ISTVI

330

330

[sn]lz°9
[gpl e
[6ep]lsy
[s1%86L606°C
[snlp -zt
[oplt-2e

0s

[slt

8

8

ISTVL

[wdd] g

[ZHW] 9¥0EZLT 009
uojoxd

[wdd] g
[ZHW]9¥0EZLT 009
uojoxd
[ZHX]110600600°6
[ZHY]192192192"° 1T
[ZH]Z¥999EVE O

T

89LZE

[wdd] g

[ZHW] 9¥0€ZLT " 009
HT

[s1¥86L606°C
([zHW]1009) [L18Z69€960° VT

WHN ZYLTIA
009¥D3

X

[wdd]

uojoxd

1 45424
XATAWOD dT
esTnd a1burs

6V:0v:0z 0T0Z-AON-9Z
€Z:62:0z 0T0Z-AON-9Z
S¥:05:00 0T0ZT-ddS-LI
9q-INIZNIL
©I03eq-v¥-08T-III-NK
dx(-uojoxd

e31op
£\s3jusumdOq\ ey ep\sxesn\ D

LU || | 1 O [ I 1 B [}

LU L | | | [ L | L | O 1| B 1

wouwowowonnonon

swTtL uoT3iTiedsy
3TeM TeTaTul
jesaxd e3uedq
SPOW TIL
9pPOW III
esInd X
u3av x
eTbuy X

ewry DOV X
Y3IPTM 06 X
399 duwag
uTes IADIY

Kereq uoTiexeray

suedS” Te30L
sueos

paddT1d

398330 TIL
baxa TIL
utewoq TIL
39s330 III
boxg xxx
utewoq XXX
paddr1d deems™ X
daems™ X
UOTINTOSd X
suedsaxd X
sjurod X
398330 X
baxy x
utewod X
uotr3leang bOY X
y3busx3s  pretd

I939wox3oads
®3T1s
suoTsuswIidg
s3Tun” WwIda
9T3TL wWId
9zZTS wWwIa
jewxod” e3jeq
Juauwo)

SWTL JUeIIND
SWTL UOTSTA
SWTL UOT3IedID

JU8ATOS

PI eTdwes
JuawrTIadxy
Ioyany
sweuoTTJd

L6'C
€0'¢

0T

00T
001

00°C

¥0'C
L0C

£6'¢

£0°¢

0T 60 80 L0 90 S0 ¥0 €0 C0 I'0 0
S98

10T
't

LSS B A L L L L L L L L B B

81T LT 91 S§1 +'1 €1 Tl

LRRANLN BLALELELES L N LA L B L L U B B O

cCcre 0T 61



leinjeu ‘g

[s1910902Z69° 2
[slz

09I

[slt

ANUL

[snlgL

ZLTYM

[apl8T

[aplsT
[sn]lg-z
[aply-9
[BeploE
[s19T090269°0
[sn]p-8
[oplz-€z

0s

[slz

TZ60T

TZ60T

gS1vd

[wdd] g

[ZHW] 9V0ECLT " 009
uojoxd
[ZHY{]188LBLBLB"LE

[ZHM] S8Y8HBVE " LY
[ZH]160T96%FV" T

14

89LZ¢E

[wdd] 00T

[ZHW] 6E0EPETE6°0ST

DJET

[8191090269°0
([ZHW]009) [L18Z69€960°¥%T
MHN~ ZYLIIa
009¥D3

X

[wdd]
gTuoqIed

1 4%4°X4

vad dT
3eb peTdnooep estnd oTHurs

C0:Ty:6T 0TOZ-AON-9Z
€T:0%:6T 0T0Z-AON-9Z
S0°€5:00 0T0Z-d4AS-LT
9a-ANIZNEL
®1035q-v-08T-III-NH
dx(-uoqxed

e3tep
L£\83uUBUMDOq\e3Tep\SI8SN\ : D

LU | I | | | | I [ | O [ 1 | B

LU L [ ([ (A | O 1 N (I [}

LU L [ | | | B 1}

LU [ [ [ I T [ 1}

QEMEInowumuwﬂwm
euTL,” ®ON

90N

3TeM TeT3Tul
Burtdnooaa
Yaptsad xaI
®STON XIXI

9ON U3y III

o9Q u3ly xII
esTna X

u3lvy x

aTbuy X

SwT] DOV X
YIPTM 06 X

395 dwa,

ures IAd9Y
KAelaq uoTjexelsy

sueds Te3olL
sueos

paddrid

39S330 XII
bexg xxI
utewoq XIXI
paddrTd deems X
deoms™ X
UOTINTOSdU X
suedsaad X
s3uTOod X
39s330 X
boxa x
urewodq X
uoTrjeang bOY X
y3ibusx3ls pPIoTd

x0939WwOx300ds
°31Ss
mﬁcmmﬂwﬂnmﬂ
wu«ﬂDIEmQ
8T3TL WIA
9zTS wIa
jewxod e3eq
JUBUWOD

SWT] JuUdBIIND
SWTJ, UOTSTASY
swTL UOTIROID

3uUaATOS
pI1 etrdures
Juawtxedxy
xoyany
oureus T TJd

— N W W w B N B B B B B I e ] O
o 0O~ 0= SENWLWWAS D ©
O W — oo — 2 O P UNWWLWENDND N LV
W O O\ W W — O o0Whn—WOO0— N —
N O L — wn O — ONOIP~, LN W O
O [N e Ne) <O =LA~ O w
0°0¢ 0°0¢ 0oy 00§ 0°09 00L 008 0°06 0°001

1!

¥9T18°L0T
¥786'801.8
P9T1L'80

N4

0°0IT

v&gommﬁma

LSY9'LT
SIVL'LTI.

3!

8Z9I'8ZI‘°

uo
— —
NN
~
e k=
H O
N O
oo O

%

0°0¢I

0°0¢I

C)

 8ELT6Els

=
)

 0TVOEI=
_ 9915»:'9171E

96670515

oovl

sued @y

0°0SI

000 AR AR

(=)

001

0°0¢

0°0¢

(syipuesnou)

S99



	SupportingInformation_SpectrawPageNo.pdf
	9 proton-2
	9 carbon-2
	10 proton-2
	10 carbon-2
	11 proton-2
	11 carbon-2
	12 proton-2
	12 carbon-2
	13 proton-2
	13 carbon-2
	14 proton
	14 carbon
	15 proton
	15 carbon
	S1 proton
	S1 carbon
	16 proton-4
	16 carbon
	7 proton
	7 carbon-2
	20 proton
	20 carbon
	21 proton
	21 carbon
	22 proton
	22 carbon
	23 proton
	23 carbon-2
	24 proton-3
	24 carbon
	6 proton-3
	6 carbon
	26 proton
	26 carbon
	27 proton
	27 carbon
	4 proton
	4 carbon-2
	28 proton
	28 carbon-2
	29 proton
	29 carbon
	S2 proton
	S2 carbon
	30 proton
	30 carbon
	31 proton
	31 carbon-2
	5 proton
	5 carbon
	3 proton
	3 carbon-2
	32 proton
	32 carbon
	33 proton-2
	33 carbon-2
	34 proton-2
	34 carbon-3
	2 proton-2
	2 carbon-2




