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General Methods. 1H NMR (270 MHz) and 13C NMR (67.8 MHz) spectra were
measured on a JEOL Excalibur 270 spectrometer using CDCl3 as solvent.  HPLC analyses
were performed on Hitachi L-7100 and GL-7410 apparatuses equipped with a UV detector
using 25 cm x 4.6 mm DAICEL Chiralpak AS-H column. Elemental analyses were
performed at Microanalytical Center of The University of Tokyo.  Mass spectra were
measured on a JEOL JMS-700 mass spectrometer.

All reactions were carried out under a dry nitrogen atmosphere.  Solvents were dried
by the usual methods, then distilled under N,and degassed before use.  Aldehydes (2a and
2d), diphosphines, and optically pure secondary amines (3) are commercially available reagents.
Aldehyde (2c) was prepared by PCC oxidation of the corresponding alcohol.  Aldehydes

(2b®" and 2e?) were synthesized according to literature.

General Procedure for the Preparation of Propargylic Esters. A typical
experimental procedure for the preparation of 1-(1-naphthyl)-2-propynyl pentafluorobenzoate
(1a) is described below. Ina 100 mL Schlenk flask were placed 1-naphthaldehyde (2.34q,
15.0 mmol) and anhydrous diethyl ether (15 mL). After cooling the reaction flask to 0 °C,
ethynylmagnesium bromide (0.5 M in tetrahydrofuran; 33.0 mL, 16.5 mmol) was added to the
solution.  Then, the mixture was stirred at room temperature for 1.5 h.  The reaction was
quenched by saturated NH,CI solution (30 mL), and organic materials were extracted with
diethyl ether (15 mL x 2).  The combined extracts were washed with brine, and dried over
anhydrous MgSO,.  After the concentration under reduced pressure, the resulting residue
was purified by column chromatography (SiO,, eluent: hexane/ethyl acetete, 90/10) to give 1-
(1-naphthyl)-2-propyn-1-ol as a white solid (2.47 g, 13.6 mmol, 92 % isolated yield).

In a 200 mL round-bottomed flask were placed 1-(1-naphthyl)-2-propyn-1-ol (1.82 g,
10.0 mmol), triethylamine (1.21 g, 12.0mmol), and anhydrous dichloromethane (50 mL).
After cooling the reaction flask to 0 °C, pentafluorobenzoyl chloride (2.54 g, 11.0 mmol) was
added to the solution.  Then, the mixture was stirred at room temperature for 1 h.  The
reaction was quenched by water (30 mL), and organic materials were extracted with
dichloromethane (15 mL x 3).  The combined extracts were washed with brine, and dried

over anhydrous Na,SO,. The solvent was concentrated under reduced pressure and the
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resulting residue was purified by column chromatography (SiO,, eluent: hexane/ethyl acetete,
90/10 to 70/30) to give 1-(1-naphthyl)-2-propynyl pentafluorobenzoate (1a) as a white solid
(3.32 g, 8.83 mmol, 88 % isolated yield).

L~

OC(O)CgFs

1-(1-naphthyl)-2-propynyl 2,3,4,5,6-pentafluorobenzoate (1a): A white solid, mp
102.4-102.9 °C. *H NMR 8.23 (d, J = 8.4 Hz, 1H), 7.87-7.93 (m, 3H), 7.47-7.63 (m, 3H),
7.27 (d, J = 2.3 Hz, 1H), 2.82 (d, J = 2.3 Hz, 1H). *C NMR § 158.0, 145.6 (md, J = 251Hz),
143.5 (md, J = 251Hz), 137.7 (md, J = 251Hz), 134.0, 130.6, 130.4, 130.3, 128.9, 127.1,
126.9, 126.2, 125.1, 123.5, 107.5 (m), 78.9, 77.5, 66.4. Anal. Calcd for: CyHgFsO,: C, 63.84;
H, 2.41. Found: C, 63.75; H, 2.66.
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Enantioselective Propargylic Alkylations of Propargylic Esters with Aldehydes.

20 mol% 3a
10 mol% CuOTf-1/2CgHg
B 20 mol% rac-BINAP NaBH
o RLe L o,
(@) CICH,CH,CI, rt EtOH
0°C,1h
OC(O)CéF5
la 2a syn-5a

A typical experimental procedure for the reaction of 1-(1-naphthyl)-2-propynyl
pentafluorobenzoate (1a) with 3-phenylpropanal (2a) is described below. In a 20 mL
Schlenk flask were placed CuOTf-1/2CsH¢ (5.0 mg, 0.020 mmol) and rac-BINAP (24.9 mg,
0.040 mmol) under N,. After anhydrous 1,2-dichloroethane (2.0 mL) was added, the mixture
was magnetically stirred at 60 °C for 1 h.  After cooling the reaction flask to room
temperature, (S)-a,a-bis[3,5-bis(trifluoromethyl)phenyl]-2-pyrrolidinemethanol trimethylsilyl
ether (3a) (23.9 mg, 0.040 mmol) and 2a (53.7 mg, 0.400 mmol) were added to the reaction
mixture, and then 1a (75.3 mg, 0.200 mmol) and anhydrous 1,2-dichloroethane (3.0 mL) were
added successively under N,.  The reaction flask was kept at room temperature for 1.5 h.
After cooling the reaction flask to 0 °C, ethanol (5.0 ml) and NaBH, (22.7 mg, 0.600 mmol)
were added, and then the mixture was magnetically stirred at 0 °C for 1 h.  The reaction was
quenched by water (15 mL), and the resulting mixture was extracted with dichloromethane (10
mL x 3).  The combined organic layer was washed with brine, and was dried over anhydrous
Na,SO,.  After the concentration under reduced pressure, the resulting residue was purified
by column chromatography (SiO,, eluent: hexane/ethyl acetete, 95/5 to 85/15) to give 2-
benzyl-3-(1-naphthyl)- 4-pentyn-1-ol*® (5a) as a pale yellow oil (31.9 mg, 0.106 mmol, 53%
isolated yield, syn-5a/anti-5a = 3.2/1).  The optical purity of 5a was determined by HPLC
analysis; Daicel Chiralpak AS-H, hexane/'PrOH = 95/5, flow rate = 0.5 mL/min, A = 254 nm,
retention time; 23.6 min (syn-major) and 77.5 min (syn-minor), 98% ee (syn); 27.2 min (anti-

minor) and 47.5 min (anti-major), 96% ee (anti).
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Spectroscopic Data and Isolated Yield of Other Products.

syn-5b

Cl

2-(4-Chlorobenzyl)-3-(1-naphtyl)-4-butyn-1-ol  (5b): Isolated yield 54% (syn-
5b/anti-5b = 3.8/1). A pale yellow oil. syn-isomer: *"H NMR & 8.16 (d, J = 8.1 Hz, 1H), 7.79-
7.92 (m, 3H), 7.45-7.57 (m, 3H), 7.09 (d, J = 8.4 Hz, 2H), 6.80 (d, J = 8.4 Hz, 2H), 5.08 (dd,
J=4.3and 2.6 Hz, 1H), 3.70 (dd, J = 10.8 and 8.4 Hz, 1H), 3.57 (dd, J = 10.0 and 3.8 Hz,
1H), 2.79 (dd, J = 13.8 and 3.8 Hz, 1H), 2.62 (dd, J = 13.8 and 10.8 Hz, 1H), 2.44 (d, J = 2.6
Hz, 1H), 2.30-2.42 (m, 1H). anti-isomer: "H NMR § 7.75-7.92 (m, 4H), 7.28-7.57 (m, 7H),
4.50 (dd, J = 4.3 and 2.6 Hz, 1H), 3.80 (dd, J =11.2 and 5.8 Hz, 1H), 3.63 (dd, J = 11.2 and
4.2 Hz, 1H), 3.08 (dd, J = 13.6 and 5.9 Hz, 1H), 2.80 (dd, J = 13.6 and 8.8 Hz, 1H), 2.48 (d,
J = 2.6 Hz, 1H), 2.20-2.28 (m, 1H). syn-isomer: *C NMR & 138.5, 134.93, 134.1, 131.7,
130.6, 130.3, 128.7, 128.3, 127.9, 126.6, 126.4, 125.64, 125.2, 123.0, 83.4, 73.3, 63.0, 47.0,
35.0, 32.6. anti-isomer: **C NMR & 138.6, 134.86, 134.0, 132.3, 130.8, 130.4, 129.1, 128.1,
126.2, 126.1, 125.61, 122.4, 83.5, 73.7, 62.7, 47.4, 35.8, 34.6. HRMS (EI) Calcd for
C22H15CIO [M]: 334.1124. Found: 334.1132. The optical purity of syn-5b was determined by
HPLC analysis; Daicel Chiralpak AS-H, hexane/'PrOH = 95/5, flow rate = 0.5 mL/min, A =
254 nm, retention time; 20.0 min (major) and 54.8 min (minor), 99% ee. The optical purity of
anti-5b was determined by HPLC analysis; Daicel Chiralpak AS-H, hexane/PrOH = 95/5, flow
rate = 0.5 mL/min, A = 254 nm, retention time; 22.8 min (minor) and 36.0 min (major), 97% ee.

syn-5c¢

2-(Cyclohexylmethyl)-3-(1-naphtyl)-4-butyn-1-ol (5c): Isolated yield 52% (syn-
5c/anti-5¢ = 3.2/1). A pale yellow oil. syn-isomer: *"H NMR § 8.16 (d, J = 8.4 Hz, 1H), 7.75-

7.90 (m, 3H), 7.43-7.56 (m, 3H), 5.03 (dd, J = 3.5 and 2.6 Hz, 1H), 3.74-3.83 (m, 2H), 2.33
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(d, J = 2.6 Hz, 1H), 2.12-2.23 (m, 1H), 0.66-1.79 (m, 12H), 0.17-0.32 (m, 1H). anti-isomer:
'H NMR & 7.99 (d, J = 8.1 Hz, 1H), 4.56 (dd, J = 5.1 and 2.6 Hz, 1H), 3.65 (dd, J = 11.3 and
4.6 Hz, 1H), 2.40 (d, J = 2.6 Hz, 1H). syn-isomer: **C NMR & 135.3, 134.0, 130.6, 128.9,
127.6, 126.4, 126.11, 125.4, 125.1, 123.1, 83.8, 72.7, 64.7, 42.0, 36.7, 35.2, 34.4, 34.3, 32.1,
26.4, 26.2, 25.9. anti-isomer: *C NMR & 135.5, 134.1, 130.7, 129.2, 127.9, 126.2, 126.07,
125.6, 125.3, 122.8, 84.6, 73.0, 63.3, 41.9, 38.0, 35.0, 34.1, 33.3, 26.6, 26.3. HRMS (EI)
Calcd for C,HpsO [M]: 306.1984. Found: 306.1987. The optical purity of syn-5¢ was
determined by HPLC analysis; Daicel Chiralpak AS-H, hexane/PrOH = 98/2, flow rate = 0.5
mL/min, A = 254 nm, retention time; 20.1 min (major) and 32.7 min (minor), 97% ee. The
optical purity of anti-5¢ was determined by HPLC analysis; Daicel Chiralpak AS-H,
hexane/'PrOH = 98/2, flow rate = 0.5 mL/min, A = 254 nm, retention time; 18.6 min (minor)
and 29.5 min (major), 98% ee.

Me(CH,),"

2-[1-(1-naphtyl)-2-propynyl]heptan-1-ol (5d): Isolated yield 58% (syn-5d/anti-5d
= 3.5/1). A pale yellow oil. syn-isomer: *"H NMR & 8.16 (d, J = 8.4 Hz, 1H), 7.76-7.90 (m,
3H), 7.44-7.56 (m, 3H), 5.01 (dd, J = 3.8 and 2.7 Hz, 1H), 3.64-3.81 (m, 2H), 2.34 (d, J = 3.0
Hz, 1H), 2.02-2.13 (m, 1H), 0.97-1.72 (m, 8H), 0.73 (t, J = 6.9 Hz, 3H). anti-isomer: ‘H
NMR 6 8.01 (d, J =8.1 Hz, 1H), 4.62 (dd, J =5.1 and 2.7 Hz, 1H), 2.39 (d, J = 2.7 Hz, 1H),
0.89 (t, J = 6.6 Hz, 3H). syn-isomer: *C NMR & 135.4, 134.0, 130.66, 129.0, 127.6, 126.5,
126.1, 125.5, 125.2, 123.1, 83.9, 72.7, 64.2, 45.00, 35.2, 31.9, 27.1, 26.6, 22.4, 13.9. anti-
isomer: *C NMR & 135.5, 134.1, 130.69, 129.2, 128.0, 126.2, 125.6, 125.3, 122.8, 84.4, 73.0,
63.2, 44.96, 36.1, 32.0, 30.1, 26.9, 22.6, 14.0. HRMS (EI) Calcd for CyoH,,O [M]: 280.1827.
Found: 280.1823. The optical purity of syn-5d was determined by HPLC analysis; Daicel
Chiralpak AS-H, hexane/'PrOH = 98/2, flow rate = 0.5 mL/min, A = 254 nm, retention time;
21.1 min (minor) and 25.2 min (major), 83% ee. The optical purity of anti-5d was determined
by HPLC analysis; Daicel Chiralpak AS-H, hexane/PrOH = 98/2, flow rate = 0.5 mL/min, A =
254 nm, retention time; 18.8 min (minor) and 35.7 min (major), 94% ee.
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syn-5e
CI(CH)s™

6-Chloro-2-(1-(1-naphtyl)-2-propynyl)hexan-1-ol (5e): Isolated yield 64% (syn-
Se/anti-5e = 3.5/1). A pale yellow oil. syn-isomer: *"H NMR & 8.15 (d, J = 8.4 Hz, 1H), 7.77-
7.90 (m, 3H), 7.44-7.58 (m, 3H), 5.02 (dd, J = 3.8 and 2.7 Hz, 1H), 3.75-3.84 (m, 2H), 3.33
(t, J= 6.5 Hz, 2H), 2.35 (d, J = 2.7 Hz, 1H), 2.03-2.17 (m, 1H), 1.25-1.81 (m, 5H), 0.96-1.13
(m, 1H). anti-isomer: *H NMR & 8.01 (d, J = 8.6 Hz, 1H), 4.62 (dd, J = 5.4 and 2.6 Hz, 1H),
3.68 (dd, J = 11.5 and 4.5 Hz, 1H), 3.54 (t, J = 6.5 Hz, 2H), 2.41 (d, J = 2.6 Hz, 1H). syn-
isomer: *C NMR & 135.2, 134.0, 130.6, 129.0, 127.8, 126.4, 126.24, 125.6, 125.2, 123.0,
83.6, 72.9, 64.1, 44.8, 35.1, 32.5, 25.9, 24.7. anti-isomer: *C NMR & 134.1, 130.7, 129.2,
128.1, 126.3, 126.19, 125.7, 125.3, 122.7, 84.3, 73.1, 62.9, 44.7, 36.0, 32.7, 29.3, 24.5.
HRMS (EI) Calcd for C19H»,CIO [M]: 300.1281. Found: 300.1268. The optical purity of syn-
5e was determined by HPLC analysis; Daicel Chiralpak AS-H, hexane/'PrOH = 95/5, flow rate
= 0.5 mL/min, A = 254 nm, retention time; 35.0 min (minor) and 39.1 min (major), 84% ee.
The optical purity of anti-5e was determined by HPLC analysis; Daicel Chiralpak AS-H,
hexane/'PrOH = 95/5, flow rate = 0.5 mL/min, A = 254 nm, retention time; 31.4 min (minor)
and 62.4 min (major), 94% ee.
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1H and 13C NMR Spectra.
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Charts of Propargylic Alkylated Products by HPLC Analysis.

5a (rac)
Ko A
T
~/ — 0\ G,
I G =2 ) s
S FJI'\_
FILE @  S¥S 1 SEQ 2
CH.1<D> C.S 1.25 ATT 6 OFFS © ©6/24/16 13:12
14, 84
17. 86 AS—H
f‘\.si“-'y T b @
- BE.98 — ey N
F;T 28. 84 / IfA 5%
32. 52
§$Z '§§ anti
> 489588
54. 78
Syhn
89, 90 ¥
4
71. 79
. 78,82
D-7566 INTEGRATOR REPORT
ANALYZED: ©6/24/16 13:12 REPORTED: ©6/24/16 14:47
SYSTEM : 1
METHOD : OPERATOR:
CHANNEL : 1 <DIGITAL> SEQ : 2
FILE @ MODULE T-PROG : DETECTOR= 1
CALC-METHOD: AR/HI% <AREA> COMPONENT TBL : ©
NO. RT AREA CONC BC
8 25.70 836518  45.844 BB
9 28.84 75721 4.156 BB
14 49.88 79667 4.33% VB
25 79. 62 833442  45.676 BB
TOTAL
1824688  100. 690
PESK REJ : 70660
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5a

g GO
AY- 465 F]L,x"&
FILE @ S¥S 1 SEOQ 1

CH. 1<D> S LRk ATT 7 DFFS @ ©6/29/18 11:58

éz%%

17. 61
23. 64
AS-H
a7. 54 7 0.5l fmih
I Tfh &%
BB. 28 ’ /)
C)
f 73.58
o 77. 52
84. 39
D-750@ INTEGRATOR REPORT
ANALYZED: ©6/29/16 11:50 PEPORTED: ©@6/29/18 13:34
SYSTEM : 1
METHOD - OPERATOR:
CHANNEL : 1 <DIGITAL> SEQ . 1
FILE . B MODULE T-PROG : DETECTOR= 1
CALC-METHOD: AR/ZHIX <AREA>  COMPONEWT TBL : @
NO. RT AREA CONC  BC
9 23.64 3622226  71.398 BB —— ¢ 29
16 27.24 20628 ®. 473 BB S 18 /o
12 36.30 25364 #.598 BB
14 48.863 73162 1.728 BB
15 47.54 1065662  25.161 BB at gy 5%
18 77.52 27126 ®.641 BB — b7k
TOTAL
4232008 100, 600
PEAK REJ : 26600
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5b (rac)

CH. 1 C.5 1.25 ATT 6 OFFS B ©88,57/88 21:46
b g '4\(—}@,25’ GPC
s.p- "dde
1
3 T N
L 20.35— (7 B0
o, 23.28 1
§ A
S .p71886 anti \
32 .38 I <§§5;>
— 37 .87 -
AS H
> 55.31 = -~ = 05""'{%@1:?: @
syn IPA %5
S .P7 2286
D-2508 98/57/08 21:46
METHOD: TAG: 23 cHs 1
FILE: ® CALC-METHOD: AREAX TABLE: @ CONC: ARER
NO . RT ARER CONC BC
8 28.35 1177060 42.611 BV S
9 23.28 2083387 7.368 UV
13 37.87 287965 7.529 UB ~ N~ ..
14 55.31 1174803 42.58@ BB __J) ‘“T
TOTAL
2762335 190 .990
PEAK REJ : 50808

S15



5b

CH. 1 C.5 1.25 ATT 8 OFFS A @P-s11-98 BB:48 ﬁr’§g914$pf2 “fQ

q
iggrz
N
=
2

19.95

AS-H
(s Ivvf/i:u I
44 .59 A &%

58 .86
54 .80 (@E)

35 .99

71 .39
D-2500 P9/11-,00 80B:40
METHOD: TRG: 12 CH: 1
FILE: ® CALC-METHOD: ARERAX TABLE: @ CONC: AREA
NO . RT ARERA CONC BC
5 9.57 580835 9.724 UU
6 19.88 62619 8.781 UU
14 19.95 6115145 76 .245 UV syn 988%
15 22.83 26240 8.327 TBB —
21 35.95 1783512 21.248 BB—hayr  970%
23 58.86 17912 @ .223 BB
24 54 .88 36976 @.461 BB —
TOTAL
8920439 100 .090
PERK REJ = 179080
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5¢ (rac)

CH. 1 C.5 2.58 ATT & OFFS 2 ©B8-12-80 23:18

A{-428 -qPc

r_
d)
i
[< N—OH

18.75
28 .26 CE;)
AS-H
- \ Olg{uj/hdiﬁ
2999 anti i 5
33.10 _ | (L% g
syn
D-2580 @9-12/88 23:18@
METHOD: TRG: 16 CH: 1
FILE: @ CRALC-METHOD: AREAX TRABLE: @ CONC: AREA
NO . RT AREA CONC  BC
14 18.75 436288 21.688 BU
15 208.26 569919 28.227 UB
18 29.98 443872 21.984 WU
19 33.18 563988 28.181 UB
TOTAL
2019967 190 .880
PEAK REJ @ 20008
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5¢

CH. 1 €.5 2.358 ATT & OFFS 8 B8@8-14-88

b ®abl
9.24

13 .87

18:8%

18:17

AY-531—6FC
eH
W

28 .18

29 .92

D-2588

METHOD = TAG:

FILE: 8 CALC-METHOD: RARERAX

NO . RT ARER
6 18.62 5946
7 28.18 1427882
18 27 .48 116835
11 29.52 548397
12 322 .67 21116
TOTAL
2887146
PERK REJ : 65889

18

TRB

CONC
8.3456
71.1088
B.578
26 .924
1.852

188 .000

CH: 1

(A4S -H
&QJ&mq
IP4 =,

Gl

BB 14-88 18:17

LE: 8@ CONC: RRER

BC

uB anty
auj
uy

uy

TBB — gyn

4957

7.1%
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5d (rac)

CH. Lt C.S 2.58 ATT 7 OFFS %] BB/56/709 21:33
4 - eS-GPC
B © €0
18 :36 e
H:8 L
:‘_,__.—"=- 18 .78
20 .88
25.15 syn

28 .87
anti
39 .82
48 .56
[ 45—F
48 .11 J .
O Sk finyin

59 .11 .
\I.ﬁ’—"i 1% @

D-2588 BB /56,88 21:33
METHOD: TRG: 19 CH: 1
FILE: 8 CALC-METHOD: RRERZ TABLE: 8 CONC: ARER
NO . RT ARER CONC BC

9 18.78 987216 9.258 BB e

18 28.88 2237147 48 .8388 BV e

12 25.15 2237587 49 .887 BB :}1

14 35.52 581332 9.143 EB — ant
TOTHAL

5483282 196 .888
PERK REJ = 5808808
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5d

CH. 1t C.5 2.58 ATT 8 OFFS @ 88s56/88 22:42
1.47 !
AY- S0 7-arc -2
& o G0
= ~=
19 :88 (OrLert,
[ Ergte
1951
" 21 .86
23 .15
25.19
s
28 .28
ps -t
&::: 35.68 osllon GO
i [ IPA2%
D-25088 8,556,880 22:42
METHOD: TRG: 20 CH: 1
FILE: @ CALC-METHOD: RRERX TRBLE: @ CONC: ARER
NO . RT AREA CONC BC
18 18.83 38528 @.364 BU — < o ap
12 21.86 619677 7.391 BB 5 i 8. 47%
14 25.19 6827663 81.432 BB - )
16 35.68 906587 19.813 BB __ J~ @af; 357
TOTAL
8384455 100 .908
PERK REJ : 38008
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5e (rac)

AY- G

FHE AL

< ﬁ o
ﬂL?)
/MT/ ot -

i =
(s <

o

i} FILE & S¥YS 1 SEQ 2
o CH. 1<D>» csl 1c88 ATT B QFFS 5] 89/36/,10 18:43
i
[ 1. 68
4 ;
1548 |
a%éés | 4o
: ) OLSllen i

l LPA 5%
32. 82 -———‘————-T

36. 49 —
41.18 _ syn

anti
D-75@% INTEGRATOR REPORT
ANALYZED: 09730716 18:43 REPORTED: ©9/30/1¢ 28:06
SYSTEM : 1
METHOD : OPERATOR:
CHANNEL : 1 <DIGITAL> SEQ : 2
FILE . @9 MODULE T-PROG : DETECTOR= 1
CALC-METHOD: AR/HI¥ <AREA>  COMPONERT TBL : )
HO. RT AREA CONC BC -
18 32.82 598853 11.184 BV Ty
26 36.49 2073248 38.718 VB ﬁL¢‘_
21 41.18 2117798 38.55% BB N .
26 64.74 tchave . igosap ER—T U
TOTAL
5354770  1060.000
PE&K REJ : 2 )
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Se

H‘V Chb— 4 pc
£)
Qx}\///
. ot
(k ‘t‘é\
FILE®  S¥S 1 SEQ 3
CH. 1<D> C.§ 1.25 ATT 5 OFES @ 11/04/1@ 15:189
8.68 ! C--\_RJMI{ nn
s 5 7o
©
3. 11
41.92
45, 24
48. 43
= 62. 40
D-756@ INTEGRATOR REPORT
ANALYZED: 11/04/16 15:19 REPORTED: 11/04/16 16:27
SYSTEM : 1
METHOD : OPERATOR:
CHANNEL : 1 <DIGITAL> SEQ : 3
FILE : @ MODULE T-PROG : DETECTOR= 1
CALC_METHOD: AR/HI¥ <AREA> COMPONENT TBL : @
NO. RT AREA CONC BC
3 8.08 157508 8.914 BV
6 12.82 11616 ®.623 BV
7 13.86 11366 ©.B643 VB
8 24.93 14978 . 848 BB , 5
g 31.36 8455 - N N TR
1@ 35.02 98517 5.575 BB
11 39.11 1165308  65.948 BB-~_oyn .44
13 45,24 16304 2.583 BB |
15 62.40 280553  16.387 BB —
TOTAL
1766999 100, 000
PEAK REJ : 6000 '
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