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Table S1. The Effect of CTAB concentration on Sonogashira coupling yields for aryl-iodide and

bromide reagents at 40 °C.

H 3.0 equiv. Piperidine  Aryl
Ayl | | 2 mol% Pd(Ph;P),Cl, ‘ ’
Halide Surfactant/H,O
CsHis 40 °C, 4h CeHis
1 2a 3

1.0 equiv. 1.3 equiv.

CTAB % Yield 3
Entry Aryl Halide (W/v%) (No Cul) (Cul)®

1 1-iodoanisole 0.0 - 30
2 1-iodoanisole 0.5 - 44
3 1-iodoanisole 1.0 - 71
4 1-iodoanisole 1.5 - 86
5 1-iodoanisole 2.0 - 92
6 4-bromonbenzonitrile 0.0 0 -
7 4-bromonbenzonitrile 0.5 9 -
8 4-bromonbenzonitrile 1.0 38 -
9 4-bromonbenzonitrile 1.5 42 -
10 4-bromonbenzonitrile 2.0 57 -

Reaction conditions: 0.08 mmol aryl halide, 0.1 mmol 1-octyne, 0.24 mmol piperidine, 2.0 mol%
Pd(PPh;),Cl,, 0.8 mL CTAB in H,0, 40 °C, 4 h; “Average "H NMR yields for duplicate runs (+3).

®5 mol% Cul.



Table S2. The Effect of SDS concentration on Sonogashira coupling yields for aryl-iodide and

bromide reagents at 40 °C.

H 3.0 equiv. Piperidine Ayl
2 mol% Pd(Ph,;P),Cl
Al 2|
Halide CTAB/H,0
CeHy3 40 °C, 4h CsHis
1 2a 3

1.0 equiv. 1.3 equiv.

SDS % Yield 3
Entry Aryl Halide (W/v%) (No Cul) (Cul)®
1 1-iodoanisole 0.0 - 30
2 1-iodoanisole 0.5 - 32
3 1-iodoanisole 1.0 - 68
4 1-iodoanisole 2.0 - 85
5 1-iodoanisole 4.0 - 88
6 1-iodoanisole 8.0 - 79
7 4-bromonbenzonitrile 0.0 0 -
8 4-bromonbenzonitrile 0.5 11 -
9 4-bromonbenzonitrile 1.0 34 -
10 4-bromonbenzonitrile 2.0 55 -
11 4-bromonbenzonitrile 4.0 52 -
12 4-bromonbenzonitrile 8.0 49 -

Reaction conditions: 0.08 mmol aryl halide, 0.1 mmol 1-octyne, 0.24 mmol piperidine, 2.0 mol%
Pd(PPh;),Cl,, 0.8 mL SDS in H,0, 40 °C, 4 h; *Average '"H NMR yields for duplicate runs (£3).

5 mol% Cul.



Table S3. Base Screening for the Sonogashira Coupling of Aryl Halides with 1-Octyne.

X H 3.0 equiv. Base Aryl
N, I 2 mol% Pd(PhP),Cl, I
R™N\F 2.0 w/v% Surfactant/H,0
CeH1z 40 °C CeH1s
1 2a 3

1.0 equiv. 1.3 equiv.

% Yield 3°
Entry R X Surfactant Base (Cul)®  (No Cul)

1 OMe 1 SDS Piperidine 85 30
2 OMe I CTAB Piperidine 92 38
3 OMe I SDS Pyrrolidine 81 32
4 OMe I CTAB  Pyrrolidine 75 33
5 OMe 1 SDS NEt; 87 22
6 OMe 1 CTAB NEt; 90 17
7 OMe 1 SDS Cs,CO5 21 15
8 OMe 1 CTAB Cs,CO5 10 12
9 CN Br SDS Piperidine 18 40
10 CN Br CTAB Piperidine 31 59
11 CN Br SDS Pyrrolidine 20 26
12 CN Br CTAB Pyrrolidine 18 55
13 CN Br SDS NEt; 23 57
14 CN Br CTAB NEt; 20 60
15 CN Br SDS Cs,CO5 9 10
16 CN Br CTAB Cs,CO5 24 17

Reaction conditions: 0.08 mmol aryl halide, 0.1 mmol 1-octyne, 0.24 mmol base, 2.0 mol%
Pd(PPh3),Cl,, 0.8 mL surfactant (2.0 w/v% in H,0), 40 °C; *Rxn 1-8 ran 4 h, Rxn 9-16 ran 12 h; b
Average '"H NMR yields for duplicate runs (£3). ©5 mol% Cul.



Table S4. Solution pH values for SDS, CTAB, Sodium Cholate and Triton X-100 for

Sonogashira Reactions.

Surfactant Temp (°C) Piperidine (mmol) pH
Sodium Cholate RT - 7.8
Sodium Cholate 40 - 8.3
Sodium Cholate RT 2.4 11.6
Sodium Cholate 40 2.4 11.1
CTAB RT - 6.5
CTAB 40 - 6.2
CTAB RT 2.4 11.5
CTAB 40 2.4 11.1
SDS RT - 8.4
SDS 40 - 8.5
SDS RT 2.4 11.7
SDS 40 2.4 10.7
Triton X-100 RT - 6.0
Triton X-100 40 - 7.2
Triton X-100 RT 2.4 11.6
Triton X-100 40 2.4 11.0

Conditions: 2.0 w/v% solution of surfactant in water with and without piperidine. The pH

remained constant over 5 h at RT and 40 °C for each entry.
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1-methoxy-4-(phenylethynyl)benzene

'H NMR (400 MHz, CDCI,) 6 (ppm):
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'H NMR (400 MHz, CDCl,) ¢ (ppm): 7.36 (d, J
— 8.8 Hz, 2H), 6.83 (d, J = 8.8 Hz, 2H), 6.21—
6.18 (m, 1H), 3.81 (m, 3H), 2.26-2.20 (m, 2H),
2.18-2.12 (m, 2H), 1.73-1.56 (m, 4H)
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1-methyl-4-(oct-1-yn-1-yl)benzene

'H NMR (400 MHz, CDCl,) 6 (ppm): 7.29
(d, J = 8.0 Hz, 2H), 7.09 (d, J = 8.0 Hz,
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1.67-1.58 (m, 2H), 1.48-1.44 (m, 2H),
1.36-1.28 (m, 4H), 0.92 (t, J = 5.6 Hz,
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1-methyl-4-(phenylethynyl)benzene

3e

'"H NMR (400 MHz, CDCI;) 6 (ppm):
7.55-7.52 (m, 2H), 7.44 (d, J = 8.0 Hz,
2H), 7.38-7.32 (m, 3H), 7.16 (d, J = 8.0

Hz, 2H), 2.38 (s, 3H)
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1-(cyclohex-1-en-1-ylethynyl)-4-methylbenzene

'H NMR (400 MHz, CDCl,;) 6 (ppm): 7.32 (d,
J=8.0 Hz, 2H), 7.01 (d, J = 8.0 Hz, 2H), 6.23—
6.18 (m, 1H), 2.34 (s, 3H), 2.26-2.20 (m, 2H),
2.18-2.10 (m, 2H), 1.70-1.56 (m, 4H)
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1-(4-(oct-1-yn-1-yl)phenyl)ethan-1-one

'"H NMR (400 MHz, CDCl;) & (ppm):

7.87 (d, J = 8.4 Hz, 2H), 7.46 (d, J = 8.4

Hz, 2H), 2.60 (s, 3H), 2.44 (t, J = 7.2 Hz,

2H), 1.65-1.59 (m, 4H), 1.50-1.44 (m,

2H), 1.38-1.31 (m, 4H), 0.90 (t, J = 6.8 0

Hz, 3H)
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1-(4-(phenylethynyl)phenyl)ethan-1-one

—2.629

'H NMR (400 MHz, CDCI;) 6 (ppm):
7.95 (d, J= 8.4 Hz, 2H), 7.62 (d, J =
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100+ 130.1 1.76e3
» 25Jun-2014

qmr-06-25-09 TOF MSEl+

100 i 20

Z
3m
J 202.
O,N
1-nitro-4-(oct-1-yn-1-yl)benzene 142.1
188.1 =]
115.1
156.1
°\°-_
4.mo o ow nm me e
102.0 231.1
95.1
77.0 172.1
69.1
63.0 890
551
51.0
82.1
IH\ o L
oL MMIMJH ,\J]Hn ’W ’J !.|a$ .\MJJ, IJ!H:H! H.,‘-H\ ;,WHJI,I ......... N

40 60 80 100 120 140 160 180 200 22 240 260 280
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Z
AN

| / 3n
O,N

1-nitro-4-(phenylethynyl)benzene

'"H NMR (400 MHz, CDCl,) 6 (ppm):
8.30 (d, J = 9.2 Hz, 2H), 8.16 (d, J =
9.2 Hz, 2H), 7.60-7.55 (m, 2H), 7.47—
7.43 (m, 3H).

:

o )
S S N
Sa oA
N v N ™M
T T T

T T T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0
f1 (ppm)



3n

23-Jul-2014
gmr-07-23-01 718 (7.984) Cm (715:724-(705:713+727:733)x1 .050) TOF MS El+
100~ 178.1 2.65e3
3q 23Jul-2014
gmr-07-2301 TOF MS Elt 206.1
79 Tic
%8 129.0
3n
O,N
< 1-nitro-4-(phenylethynyl)benzene
P AL M S A
75.0
101.0
51‘-0 152.1
| 89.0 ‘
i 63.0
0 llH ” ] I .lll;‘h Ill l 1:1[50 N ‘u 3‘ 1?;191 !I 1651 o 191 1 J 249 02579 m/z
IR AR LR AN R RN RRREE ARRAN LA RRE R AR T "“"I 7T T } T T
40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280
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,8.185
\8.163
_-7.557
\7.534
~7.270

—6.321
~2.253
~2.175
1.714
~1.659

Z

O,N

2
1-(cyclohex-1-en-1-ylethynyl)-4-nitrobenzene

'H NMR (400 MHz, CDCl;) & (ppm):
8.17 (d, J = 8.8 Hz, 2H), 7.52 (d, J = 8.8
Hz, 2H), 6.32-6.29 (m, 1H), 2.29-2.15
(m, 4H), 1.73-1.61 (m, 4H)

oAl

| 2.00=
1 2.04+1

| 1.03=—-

3.931
1 4.094

T T T T T T T T T T T T T T T T T T T T T T T
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)



30 25-Jun-2014
gmr-06-25-11 807 (8.726) Cm (806:808-(793:799+829:840)x1 .050) TOF MS El+
100+ 2271 1.05e3

3r 25-Jun-2014

amr-08-25-11 TOF MS El+

1004 8.73

. O,N

1-(cyclohex-1-en-1-ylethynyl)-4-nitrobenzene
L/AWW o1
400 | 800 | 600 | 7.00 8.00 1000 e e
O\O -
152.1
180.1
139.1
1151
199.1
63.0 127.1 2121
77.0 890
' 1021
M AN AR E N {
GH..[«.”l‘...v'l" ’I[i[;r :;(14;]!|H|’>‘r1v|>11!|l|l|f'=1|l ,“Ml‘!‘l f‘lu,ur 1;4«Iv‘|v|§L\"||v»ll|||vlt|]4|l4"vrtks|||||»‘¢‘v[ - miz
40 60 80 100 120 140 160 180 200 220 240 260 280
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Z
3p
F;C
1-(oct-1-yn-1-yl)-4-(trifluoromethyl)benzene
'H NMR (400 MHz, CDCl,) 6 (ppm):
7.54 (d, J = 8.0 Hz, 2H), 7.48 (d, J = 8.0
Hz, 2H), 2.43 (t, J = 7.0 Hz, 2H), 1.67—
1.58 (m, 2H), 1.45-1.43 (m, 2H), 1.33—
1.29 (m, 4H), 0.90 (t, J = 6.6 Hz, 3H)
N T e
S g 388c
< - - & e
815 810 715 710 615 | 610 | 515 | 510 | 415 | 410 | 315 | 310 | 215 | 210 | 115 | 110 015

f1 (ppm)
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3p

27-Jun-2012
w-06-27-08 922 (9.485) TOF MS El+
100+ 211.2 1.57e3
3s 27-Jun-2012
|W-O?>27-DB Sm (SG, 1x1) 051 TOF Ms il(é
183.1
2252
T T T T T J‘lg T T \ Time
129.1
2 // 1972 254.3
159.1
3p
F;C 191.2
1-(oct-1-yn-1-yl)-4-(trifluoromethyl)benzene
1701
115.1 235.2
143.2
95.1 165.1
151.1
411 69.1 82.1
X At A
0Lt ||1 ‘I nk ;,11 il n‘ H |I| ! ! } un“ Ll ‘I.l el \ ‘,.l.ll‘“ | !l) 1!‘]; ) 1 oy ]HH IH J‘} ‘11 im 1|t. U |“"|'|v”w TSR [ ,.‘|;.} A e MZ
60 80 1 00 120 140 160 180 200 220 240 260 280
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| 3q
/
F,C

1-(phenylethynyl)-4-(trifluoromethyl)benzene

'H NMR (400 MHz, CDCl;) & (ppm):
7.67-7.60 (m, 4H), 7.57-7.54 (m, 2H),
7.40-7.36 (m, 3H)

{ 2.004
| 3.00/

T T T T T T T T T T T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)



3q

25-Jun-2014
gmr-06-25-12 537 (6.475) Cm (537-(531+541:543)x1.050) TOF MS El+
100+ 246.0 2.33e4
3t 25-Jun-2014
amr-06-25-12 TOF MS El+
N
Bl | 3q
—
FyC 227.1
1-(phenylethynyl)-4-(trifluoromethyl)benzene
o\o -
O e Tine
4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00
176.1
196.1
98.0
123.0
151.1
2071
780 590 169.0 | 219.1
>10 630 144.0 | '
ol esell PN O A A
0-- [“'|!!,'J:‘\‘[;II|!{<‘\I|‘\II.I ;.1IJ‘If“n.L "I‘A‘\;[:.IHII:‘[!|I|‘1'1!1I!u‘u:»}x! . !'il'”‘ il ;l 3|if-‘§‘!W‘ivlh‘.wu'i‘%-mi»l 11;-"'|I‘-‘|<"'|m/Z
40 60 80 100 120 140 160 180 200 220 240 260 280
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1-(oct-1-yn-1-yl)naphthalene

'H NMR (400 MHz, CDCl;) 6 (ppm): 8.36
(d, J = 8.4 Hz, 1H), 7.85 (d, J = 8.8 Hz,
2H), 7.79 (d, J = 8.4 Hz, 1H), 7.64 (d, J =
7.2 Hz, 1H), 7.60-7.48 (m, 2H), 7.45-7.38
(m, 1H), 2.58 (t, J = 7.0 Hz, 2H), 1.78-1.67
(m, 2H), 1.61-1.55 (m, 2H), 1.42—1.35 (m,

4H), 0.95 (t, J = 7.2 Hz, 3H); J{
;
S

P e S — ’
S O T OO N O O (o)
S 22383 2SS =
v— = N v N N < [al}
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.
f1 (ppm)
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3r

25-Jun-2014
gmr-06-25-13 781 (8.509) Cm ((781+783)-(777:778+791 :807)x1.050) TOF MS El+
100~ 165.1 4.27e3
v 25-Jun-2014
gmr-06-25-13 TOF MS El+
100+ 8.52 TIC
3.75e4 //
3r
1-(oct-1-yn-1-yl)naphthalene
o 236.2
0\0 —
L/,,M
T T LA T T T T T ISR AEAGA NAREE BRARN] T T T 1 Time
400 5.00 6.00 7.00 8.00 900 1000 1100 1200 1300  14.00 178.1 193.1
1521 207.1
141.1
115 ‘ 2211
63.0 89.0 128.1 { ‘ H ‘[ } ,
0t ,*ﬁﬁ;Tl,‘lm'wl,![17'3}1,'.!m,.J,",11‘,0‘$2:O,:i.‘:‘.1| ,L'.I‘,."Hj,,.'! .l‘.‘,‘ ot ;j ..... |||,,"H?"vi}.‘...}‘,]x‘.u,.:'.]|.... T M/Z
40 60 80 100 120 140 160 180 20 220 240 260 280
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1-(phenylethynyl)naphthalene

'H NMR (400 MHz, CDCl,) 6 (ppm):
8.45 (d, J = 8.4 Hz, 1H), 7.88 (t, J =
8.4 Hz, 2H), 7.79 (d, J = 8.0 Hz, 1H),
7.69—7.36 (m, SH).

T T T T T T T T T T T T T
6.0 5.5 5.0 4.5 4.0 3.5 3.0
f1 (ppm)



X

25-Jun-2014
gmr-06-25-14 858 (9.150) Cm ((857+858)-(862:865+851 :855)x1.050) TOF MS ElI+
100+ 228.1 4.62e4
3w 26-Jun-2014
gmr-06-25-14 TOF MS El+
100+ 9.15 229.05 %.%(;23
2 7
3s
1-(phenylethynyl)naphthalene
O T T T T T &g. T T T T T T T T 1 Time
O\o A 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00
113.0
202.1
101.0
o 88.0 150.1 1764 187.1
w0 P e b e T
G'w!"ll "'|ff'£|'|=” '”"i[' “1‘1[:““1"”‘l"‘i“;'ll"“‘II‘I’“"I"“‘;I"Lg'll"‘“‘" ’llal"'ll I!"“l"" e MIZ
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C RO = O =0T OO =2 (= S N <t O
SRIBIRNIIRE S & = 28 K8
RS N T T TR
(_~»
.
1-(cyclohex-1-en-1-ylethynyl)naphthalene
'H NMR (400 MHz, CDCl,;) 0 (ppm):
834 (d,J=84Hz, 1H),7.84 (d, J =
8.0 Hz, 1H),7.79 (d, J = 8.0 Hz, 1H),
7.64 (d,J = 7.2 Hz, 1H), 7.58-7.49
(m, 2H ), 7.48-7.40 (m, 1H), 6.35 (s,
1H), 2.36 (m, 2H), 2.22 (m, 2H)
1.79-1.64 (m, 4H)
. AA Mk \ f\ in .
T —olr T AN T
S ax3383 S S =
- OSow+-dAw o - - e
8.5 810 | 715 | 7I.O 615 6I.O | 515 | 510 | 415 | 410 | 315 | 310 | 21543 | 210



3t 25-Jun-2014
gmr-06-25-15 868 (9.234) Cm ((868+870)-(855:861+875:880)x1.050) TOF MS El+
100- 232.1 1.98e4
3x 25-Jun-2014
gmr-06-25-15 024 TOF MS E'[IE
1007 ‘ 1.10e5
3t
1-(cyclohex-1-en-1-ylethynyl)naphthalene
-
0 TR (RRAR RAREE T ’I_J\Al_—\ku T T T T T T 1 Time
4.00 I SA‘OD 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 203.1
152.1 217 1
101.0
630  77.0 945 11080 41260 1411 t | ‘ H J
0+ I...?:ﬁq‘.|a‘,H|1!‘.”.’;*.'.:‘.M,.a'lhz*}r'!-,A.th‘i->'!|!.|,ﬁ!,,‘.‘.',f.,Hi‘l;!..y}“-,‘,!‘.[.‘IH:U‘!M" ‘1,‘,“:‘J‘...".|E -y
40 60 80 100 120 140 160 180 200 220 240 260 280
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? RS EERE
=
0 3u
H 4-(oct-1-yn-1-yl)benzaldehyde

'H NMR (400 MHz, CDCl;) & (ppm):
9.99 (s, 1H), 7.80 (d, J = 8.3 Hz, 2H),
7.53 (d, J = 8.3 Hz, 2H), 2.44 (t, J = 6.8
Hz, 2H), 1.68-1.58 (m, 2H), 1.50-1.42
(m, 2H), 1.37-1.30 (m 4H), 0.91 (t, J =
7.3 Hz, 3H).

A A

f L

s s 2

— NN

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)
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3u 22-Jun-2012
Iw-06-22-01 1423 (13.659) Cm ((1418+1423)-(1383:1397+1457:1469)x1.050) TOF MS El+
: 129.1 2.14e3
100

3y 22-Jun-2012

Iw-06-22-01 TOF MS Ei+

- 13.63 115.076 0.30Da

4.42e3

=
115.1
0 3u
1431 H 4-(oct-1-yn-1-yl)benzaldehyde
=X
32.’00 I 4.60 6.00 ' 8,60 10f00 12t00 14!00 ' ﬁ_T(;JOime
214.2
1711
91.1 185.1
157.1
951
43. 63.0
a1 7.1 102.1
R O s
199.
0 Hfl:,,”{],l}u}lHM];.‘I‘H;g[‘gl‘;,Iu,;l“‘m‘im,!‘”‘ J!‘.‘,‘H“‘I'.“”.ll',.‘.‘,t!i.‘,,“"'u‘ H‘?H..‘: S
40 60 80 100 120 140 160 180 200 220 240 260 280
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4b

1 4-diphenylbuta-1,3-diyne

'H NMR (400 MHz, CDCl;) & (ppm):
7.56-7.53 (m, 4H), 7.41-7.33 (m, 6H).

] 6.08"{ e

T
8.5

1 4.00~<

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)
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4b

gmr-06-25-16 759 (8.316) Cm ((759+763)~(753:755+767:771)x1.050)

25-Jun-2014

TOF MS El+
100- 202.1 2.29¢e4
4b 25-Jun-2014
gmr-06-25-16 TOF MS EI+
8.33 TIC J—
1007 2.28e5 -
4b
1 4-diphenylbuta-1,3-diyne
2 -
0 T T T ™7 i T T T L"‘r"'x 7T e, [ime
4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00
101.0 150.0
w0 | 126.0 1631 1740
s10 630 70| ) 100 ot ez gl
0+t 'frlH"‘1[""'('“"‘W‘“'IW”"*II A R B s e e e e B L1 74
40 60 80 100 120 140 160 180 200 220 240 260 280
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—3.873

5
AN
O

/

(Z)-(4-(4-methoxyphenyl)but-3-en-1-yne-1,3-diyl)dibenzene

'H NMR (400 MHz, CDCIL;) o
(ppm): 8.02 (d, J = 9.2 Hz, 2H),
7.78 (d, J = 8.0 Hz, 2H), 7.59-7.55
(m, 2H), 7.43-7.32 (m, 6H), 7.18
(s, 1H), 6.96 (d, J = 8.8 Hz, 2H),
. 3.87 (s, 3H)

oooooo

98—«
99
18~
144

1 1.08—=
13=

o S —
3.00 F

[ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4. 3.5 3.0 2.5 2.0 1.5 1.0 0.5
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5

22-Jun-2012
Iw-06-22-09 1989 (18.377) Cm (1980:1995-(1972:1976+2002:2007)x1.050) TOF MS El+
100 310.2 1.16e4

5a 22-Jun-2012

Iw-06-22-09 TOF MS El+

N 18.38.310.185 0.30Da

2.28e3

5
) —
O @
/ _
(Z)-(4-(4-methoxyphenyl)but-3-en-1-yne-1,3-diyl)dibenzene
17.‘53
xR- b0 aboebo T seo T roes s iwes 600 ameo | Tme
295.2
5.1
189.1 207.1 2702
131.6 165.1 233.1
440
113.1 1521 2181
ExChandb i N B 0 O il Y L
0~ L N SSVSSSONSN RSSO 7 EPOON 1Y KOO A LTI 9 .|..;h 1”“ .ixh‘ ] T NI | A“f il .H N |||1; Ltadl, nllu [t il .‘I ol Ll AL ‘ I m/z
L RN R RS RN LA LA AR AN RARAS AR R R R N R R R N R R R L R AN R LA LA WARAE RARAR LA ARS RS R o
20 40 60 80 100 120 140 160 180 200 220 240 280 300 320 340 360
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