Supporting Information

Highly Selective Room-Temperature Suzuki-Miyaura Coupling of

Bromo-2-Sulfonyloxypyridines for Unsymmetrical Diarylpyridines

Young-Kyo Jeon,™ Jae-Yeon Lee," Seo-Eun Kim, and Won-Suk Kim*

Department of Chemistry and Nanoscience, Ewha Womans University,
Seoul 03670, South Korea.
wonsukk@ewha.ac.kr

Table of Contents

I. Additional Optimization Studies S2

II. Spectra Copies of 'H, 3*C NMR and '°F NMR S3-S103



I. Additional Optimization Studies

Table S1. Optimization of Suzuki-Miyaura reaction employing 3a and 13a.2

Pd(OAC), (X mol%)

B(OH),
| N N /©/ Ligand (Y mol%)
= MeO

N~ TOTs K,COj3 (2.2 equiv.)
Tol:H,O, Temp., Time
3a 13a
Enty  Ligand X (mol %) Y (mol%) CAuN-  TeMP qoene: H,0 1M yigig (90
of 13a (°C) (min)

1 XPhos 2 24 1.2 25 n-BuOH/H,O 120 23°¢
2 XPhos 4 5 2 25 n-BuOH/H,0 1440 519
3 XPhos 4 5 2 100 n-BuOH/H,O 120 794
4 SPhos 4 5 2 50 100: 0 160 70
5 XPhos 4 5 2 50 30:1 90 66
6 RuPhos 4 5 2 50 30:1 30 82
7 SPhos 4 5 2 50 30:1 20 99
8 SPhos 2 24 2 100 30:1 60 90
9 SPhos 2 24 2 50 30:1 150 64
10 SPhos 4 5 1.5 50 30:1 80 30
1 SPhos 4 5 1.8 50 30:1 80 78
12 SPhos 4 5 2 25 30:1 180 44
13 SPhos 4 5 2 100 30:1 10 99

@Reaction condition: 1.0 equiv. of 3a, 4-methoxyphenylboronic acid 13a, 2.2 equiv. of base, toluene:H,0 (0.1 M).
Blsolated yield.

1.7 equiv. of NaOH, n-BuOH/H,0 (4:1).

42.2 equiv. of NaOH, n-BuOH/H,0 (4:1).
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Scheme 2, 3, *H NMR-300 MHz in CDCls
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Scheme 2, 10, *H NMR-300 MHz in CDCl;
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Table 2, 3a, 'H NMR-300 MHz in CDCl3
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Table 2, 3b, 'H NMR-300 MHz in CDCl;
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Table 2, 3g, *H NMR-300 MHz in CDCls;
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Table 3, 4a, *H NMR-300 MHz in CDCl;
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Table 3, 4c, *H NMR-300 MHz in CDCl;
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Table 3, 4d, 'H NMR-300 MHz in CDCl;

Cl

T0Q Q==

62—

S00°

14T
80€"
pie”
pece”
0EE”"
LEE"
16€”
§66°
186"
909"

829"
5€9°
6GL"

==

[A%:0
€68°
126°

[l e el ol ol ol S

Current Data Parameters

22

EXPNO

PROCNO

1

S00°L

vee L
80€° L

AR
veeE L
(0} % S/
LEE"L

I6s€e”

GGG L

909°L
¢19°L

GE9'L
6GL L
S8L"L
cl8'L
€68° L

20180023

- Acquisition Parameters

ppm

7.0

74 7.2

7.6

iz
H
3.95 usec

£.50000000 ¥

nnnnn

300.181853
65536
300.1800058 Mz
B
0.30 Mz
[

- Processing parameters

n
Date
Time
PULPROG
™
SOLVENT
¥s
s
sw
FIDRES
N
RS
™
DE
TE
D1
™0
sro1
NUCT
Pl
PLNL
7
s1
sF
L
ss8
12
G2
rc

ppm

S43



NTTTTTIN Yo

wdd 0 O 0 ot O 05 09 0L 08 06 O00L Ok OZF OCL OPL OSL 09 OLL 08FL 06L 002 OLZ
ik lil vl L 1 1

| FOPPITTUI FOPPTIVETN FAPPITOTE N PV FOVTUIVITN FOTIVITT TP I | PPPPPPN | Lecrananacl | I [}

o1 P

[} &

W 001 &1
[ 888

L nan
THN POCEORY SL 48

LIt 18
ﬂou!xoﬂ.gyz

8 00QIPEOT 0 tiwta

N 0DORICOT 0 it

& ODODODOS " § Nd
owen 0006 2040
arTITEN ZIowaaad

L13 T20N

THN LODTTRT 00T 2048
A 0DOODOOD" BT e
Jesn 00° 01 14
xT 1208

THM TEORLED T oas
1 (L)

Jee 3DOOVTO" 0 e
awe 0000EROD " T 1a
X EI8T W
oBEn 089 S
aeen 009 LT L
L IR 313 o

et Gigie0e 1 Ov
™ SSRIN O Sl g
™m IseSIIEY Hug
¥ s

(24 =N
L1565 LNBATOS
SLLee b

ot . DORL TG

) ROLO QuZvalE  aMeOws
1onde NOWLENT
LR ol
CIRORIDE ayeqg
Srejemeieg waYiTeTNBOY - &4
t OROOWA

(333 ORI

NS KoLl

SISIEUSIRg BRI JUSIING

[ T e -

1D - P e RRRNNLwwa & @@
¥ w o P AEBAO S -

8 VY W ORABNLA® D =

O " WORVWRARY IS - -

£10A0 Ut ZHIN S2-HINN D¢t ‘PP ‘€ 3l0eL

S44



€102 ut ZHIN 00€-HIAIN Hy ‘8 ‘€ 3lqeL

o © L N
¥ v i Fﬁﬁ; m # &
wdd 0 I v S 9 8 6 1]
L. 1 1 aal | Pare | ._ ol 1
Ui i J‘ s:_dﬁ‘ : |
00°1 od
0 6]
ZH 0€°0 a1
0 ass
W3 Mam
212 |22 N - ZHW 6L0008T"00€ as
o o] (o= (=] o 9ESS9 Is
ESILYIBESSJES [=] - sxajawered Burssadsoxd - zd
. . . . . . . M 0000000578 M1d
wdd  z2 v'L 9L 8L 08 28 V'8 sesm G6-6 13
| [ R (SRR, SR Y| | (S | | HL TOON
ZHR mmmm;ﬂ.oom 10ds
0aL
o3s ooocoooo T 1a
M b°962 al
d8sn (05°9 aa
Dasn 00z €8 ma
2728 o
038 ZS652Sh°S v
ZH 66EEBT"0 STWAII
ZH ST9°6009 HMS
z sa
91 SN
€1002 INIATOS
9€6S9 ar
0ebz  _ 90¥410d
.& \ZZ‘/// ) 69€0 SLZPOTZ  QHEOHWd
3102ds WNYLSNI
DU NN NNNNNNNNNNOYo o Y 00°€2 _auTy
e & 8 8 8 8 e o e 8 e e e e e e e e @ 0506102 @a3eq
COORKHERERNNWWWWWWWWOWONN s123j2wereg uot3TsTNbOY - 21
BB U000 WO NmMWOWORS U
PN WNOWNOoOOWaHE®O0OWOo W 1 ONDO¥d
L2S ONdX3
AKX IWYN
sIajawered eleQ UIAIIND
=] = (N} 99999999LLLLLLLLLLLLL/_/_LLLLLL88
o . . .
N o S 66666666000.LIT..L.LT.LZZESEEEEEGGZZ
o w = S PRENWADBEAEDMNUONONDOOWOANNOWOAN®WWOR AU
%9 o o OCWOH-NOUORIDROHOAWNONWTIOOAWOAHF®WOWWO WO
os4al

S45



wdd 0 OL O0Z 0c Oy 0S5 09 0L 08 06 O00L OLL OZL OEL OFL 0SL 09F OZL 08L 06L 002 OLZ
1 L

L | | 1 | 1 | | | | | | 1 1 1 1 | | 1 | 1

or't od

0 a9

ZH 00°1 a1
0 ass

W3 aM
ZHW TLIE0BP SL ds
B9LZE 1S
s19jswered buyssadoig - zd
M4 008009L0°0 €IMTd

M 666011ST'0 ZIMTd

M 00000005°8 IMTd
298N 00°06 2addd
91z3TeEM 219¥dadd

HI ZO0N
ZHW £00Z18T°00E zods
M 0000000008 M1
o8sn 00°'GE 1d
2€1 100N

ZHW 169818V SL 1045
1 0aL

238 000000€0°0 11a
295 00000000°2 1a
X 116 aL
Qa8sn 05°9 3a
Q8sn 009°LZ Ma
9E' 112 oy
09§ GE6LBOB"T oY
ZH §58255°0 SAAI1
ZH T86°STTBT HMS
v sa

0z1 SN
€1202 IN3ATOS
9€559 aL
0gbdbz_ 90¥d1Nd

) 69€0 SLZVOTZ  QHEOMd
joads WNYLSNI

Y Erez _suilL
10506102 a3eq
s193jswered uotT3ITsSInboy - z3
1 ONDOY¥d

82S ONdX3

AR IWYN

§19j2weled e3Ieq JUIIIND

! il Tl el el el el e el R
o e HENNNODWW W il o]
= = oo o wooorrboW s 2O
e DB WNoaANU AN N A SWw

VORVUBWVLUHO & W WWwWw

osdl
10QD Ul ZHIN GL-dIAIN Dgr ‘o ‘€ 81qeL

S46



Table 3, 4f, 'H NMR-300 MHz in CDCl;
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Table 4, 5b, *H NMR-300 MHz in CDCl;
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Table 4, 5e, *H NMR-300 MHz in CDCl;
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Table 4, 5f, 'TH NMR-300 MHz in CDCl;
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Table 4, 5j, *H NMR-300 MHz in CDCl;
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Scheme 4, 17, *H NMR-300 MHz in DMSO

00S°"Cc—

vv8 E€—

L8O" L
II'L\
cE°L

gv'Lk
gL —

P6 " L—

8T 8—=%
IC°8
vz 8
€8

8" CeL—

i
2
i

Current Data Parameters

L8O L~
9TT L=~
TEE L—
€S L—
€69 L—

EVe L—

6818
GIZ'8>
LvZ"8

c1e8~"

F2 - Processing parameters

ppm

o

€L'ol

‘\‘

LL'L
102

0%
Lo'e

84 82 80 78 76 74 7.2

-
i oz
HEE:
98" &=
EHS
2
s
g
H
.

s1
SF
wON
ss8
18
B
pC

S90

1

0 ppm

1

N~

10

1

14

15

16

— a1
=rie



08

06 00L OLL

0zl 0¢€L ObL 0SL 09 0ZL 08
I 1

L 06L 002 OlC
! ! !

YA

O3

§2°SS

ZH

ZHW

SxzEx

a8

ZHW

=

oesn

ZHH

o098
oes

x

desn
oesn

098

ZH
ZH

y

or't od
0 a0

00°'T a1
0 ass

W3 MM
6SSE0BP SL as
89LZE 1s
s1ajewered buyssasord - zd
008009L0°0 €INTd
6660TT6T°0 ZIMTd
00000005°8 IMTd
00°06 20ddd
9rzatTeM z)194dadd
HT ZOON
L00Z181'00E zods
0000000008 M1d
00°GE 1d
JET TONN
1698L8V"SL 1048
1 0alL
000000€0°0 11a
00000000°2 1a
9°962 al
0$°9 aa
009°Le Ma
9E'11Z od
GE6LBOB'T ov
§68255°0 SIWAId
Tv6°STIBT HMS
11 sa
526 SN
OsHa IN3ATOS
9ESS9 al
ogbdbz_ 20¥d10d
) 69€0 SLZPOTZ  QHEOHd
30ads HOYLSNT
Z6°€1 _sufl
80218102 @3eq
s1ejeweled uoyifsynboy - Zd
1 ONDOY¥d
LOE ONdX3
A3S AWYN

OSINQ Ul ZHIN GZ-HIANIN Dgr “2T ‘v 81qeL

§193j2werey ejeq UIIIND

S91



vzl

wdd 0

————
£€5°81

-

—

‘T
0°L

=i

€0

}

12’8

002

—_yoL

-~
(=]

020°1T—

45

wdd o2 2Z2 vL

| | | 1

9L 8L 08 28
I 1 I 1

00°1 od

0 a9

ZH 0E°0 a1
0 €ss

W3 MM
ZHA LT1T008T°00E ds
9€559 1s
sIajawered burssadoid - 73
M 0000000578 N1d
238N S6°6 1d
HT TO0N

ZHA 9ESBIBI"00E 1ods
T oaL

98s 00000000°T 1a
A p°962 A
da3sn 05°9 3a
J3sn 00Z°€8 Ma
z°ze o

29§ 7S65I5K°S ov
ZH 66£E81°0 SIALI
ZH S19°6009 HMS
Z sa

91 SN
€1202 IN3ATOS
9€559 al
0ogbz  _ 20¥d'1Nd

) 69€0 SLZYO1Z QHE0Nd
30ads WONISNT
qzret _sutl
€TIP0610Z 21eq
sIajaweled uoTITSTNbOY - Z3
T ONDON¥d

86¥ ON3X3

AR TRYN

sI13jaweled elEQ IUIIIND

£10d0 Ul ZHIN 00€-HIANIN Hy ‘02 ' 3Wayds

S92



wdd 0 OL o0z oO0¢c O 0SS 09 0L 08 06 O00L OLL OCL Ol OVL OSL 09F OZL 08L 06} 002 oOiC
I L I

| | 1 | | | | FPPTTTI NVUTIITI PATVOTTTI FOTTTTITR | 1 |

Y s W y et iiaial L e " ™ R | bt W iy A »-: -

L L ettt bt s ok " g L o Lo

o

S93

0r°1 od

0 a9

ZH 00°1 a1

0 dss

W3 MaM

ZHW 19Z€080°SL s

89LZE 1s

s19jawered Buyssanoad - z4

M 008009L0°0 EIMTd

M 6660T1ST 0 TIMTd

M 0000000578 IMTd

oasn 00°06 2adod

91z3T8EM Z194dadd

HT ZONN

ZHW LOOZIBI'00E z04s

M 00000000°08 MTd

93sn 00°SE 1d

of1 TOON

ZHA T698LBP"SL 1048

1 0alL

D036 000000€0°0 1a

288 00000000°2 1a

A 6'962 3L

29sn 05°9 3a

dasn 009°LZ Ma

9E°T1Z o

D96 GEGLBOB'T ov

ZH G6B2SS°0 sWard

ZH TP6°STIBT HMS

] sa

b9 SN

€100 INIATOS

9€659 al

0gbdbz_ 504d1Nd

) 69€0 SLTKOTZ  QHAOWJ

30ads WOYLSNI

u 8z°sT _dutl

E€TP06T02 23eq

s1239weled UOTITsTAbOY - Z3

1 ONDOHd

(113 ONdx3

AR AWYN

0z $1939weled ejeq IuaIInd
S10 N [ NN e el el e el el e e e el e e e el el el el o
- @, HFHEHEFEFNDNNNNNODNDNDWWWWS o n
- osgl = . M HUODMOOHHOWVWVWOSDWOUL WG
ww N o
_ oo ~~OoWuo OHOADFHHHEHYOONNDOHO &80WWWH
A WHWORWUDIWONNSWOAH OO o®WY

s8.10 £10aD Ul ZHIN SZ-HIAIN Dg; ‘02 ‘¥ 8WaYds



- N[ |- N
=) o|olo|o|o|e
= IS

u
o
-

122 43

wdd 4 € v S 9 L 8 1] 2
L 1 | 1., | B e P L T R | | "l | | J
ﬂ %:
00°1 24
0 €9
ZH 0£°0 a1
=||= ~ - |- == .z 0 ass
ofle (=] o|o o|lo o MaM
| =Y a oo =4I =) 2HA 6200081°00€ i
9£559
QQ s193aweied butssadoig - Nh
0L TL ¥L 9L 8L 08 28 V'8 EedhoseTe o
1 1 1 1 | ! ] | 1 23sn G6°6 1d
HT 100N
ZHA 9EGBTRT"00E 1038
1 oayr
03s 00000000° T 1a
% 6962 aL
23sn 06°9 aa
28sn 00Z°€8 Ma
9€° 112 o
288 256525H°S o
ZH 66EEBT"0 S3WALI
ZH 5196009 HMS
z sa
91 SN
OSWa INIATOS
9£659 aL
o0gbz 90¥d10d
) 69E0 TSLZHOTZ QJHEOYd
U0~~~ <~~~ ~J OO ®®® o Dt RN
S L, 5 2 b 706102 “e3eq
WWWWWE SOOI JOOOONWW s1930uwa0d UOTITSTABOY - 23
OWBUNDOOOWUNORWBRURLE OWWLHRN
AWNONONDOUNNDOANNGOWLI WO 1 ONOONd
208 ONdX3
JaY7s TN
siajawelej ejeg juaiand
N §§”M§J
NRORNRNNOARNNNNNNNNNNTIII NN NINNNNINNNNN 100D OOR D0
N EENNUIODDDDOOOOOOOONWWWWEBEBDBDNANNUNNONDIDdO OO ON W W O
2 OH DOVWOOHRMNNWOWOWOORKRENWWAOWBUODONWDOOFWRNJIOWORWBOREFLWOLWOWOWRNN
_ DEOONWOWOMNPWIRHUOWNFAWNOUOOBURDWOUNWNOOANNOAWIWO R
N

OSINQ Ul ZHIN 00€-HIAN Hy ‘TZ ‘v swayds

S94



HO

X4

// \‘ZZ

oy

0S

09

0L

08

1

06 0
|

oL OLL 02}

ock ovL O0SL 09L 0LL 08L 06} 00C OLC
L 1 L

1 | |

OH

P e
el el e ]
Wa N ®©Oo
AONNLUVLONO W
NHEMHODBe OO

ZH

ZHW

S
s123jowered buyssasorg - z3

)
M
M
n

298

ZHW

=

oasn

ZHW

oas
08
A
oesn
oeen

ELTY
N
ZH

or't
00°1

Wi
G9GE0BY'SL
89L2¢

008009L0°0
6660T1ST°0
000000058
00°06

LO0ZTBT " 00E
0000000008
00°SE

2€T
1698LB)°SL
1
000000€0°0
00000000° 2
0°L6Z

GE6LBOB"T
668255°0
TP6°STTBT
v

30ads
80°1Z
Zzro6t0z

EIMTd
ZIM1d
IMTd
20ddod
z194dadd
ZONN
z04s
MTd
1d
TONN
1048
oar

a3eq

§19j0weied uoyIfeynboy - z4

[ e e
NNNWWWa & nun
DOOVODWVWO WD
NNNHFONFE JWwado
BHOAONWNGO N NV YR

OSINQ Ul ZHIN SZ-HIAIN Dg; ‘T2 ‘7 SWiayds

1
¥os
DAX

ONDOYd
ONdX3
AWYN

§19jewereg ejeq juaiind

S95



wdd 0 } 4 € v S 9 L 8 6 ol

oo't d
2H 0€°0 a1

- Wi “an
W ZHR 0000081 " 00€ a8
9€559

18
saejeweivd BUTEEED0Id - Zd

a

% o 8 ) * M 00000005°8 N1d

wdd o8 1’8 28 €8 V'8 saet 2000 4
L L Vil 1 ! 1 J e 1 . 120N
HW 9€S8T8T°00€ 1048

1 oaL

298 000000001 ta
A P 962 aL

Jeen 00Z°€8
se°ttz od
oee ZG6GISN°S ov
ZH 66CEBT'0 SAld
ZH G19°6009 Hug
14 8a
9t BN
€110 INAATOS
9€559 aL
ogdz 90¥d"1Nd
) 69€0 GLZPOTZ  QHEOWd
jo8ds WOULENT
Y orrt owtl
LZ90610Z LEL]
sIe3j0uwezwd uoTIyeTRboy - Zi

8~ #
8"
S
EZ

ZLZ 8~
082°8—"

oo T ONDOYd
< ® €09 ONdX2
o & o AWYN

SIeljswwIRg ®IRQ UNIIND

S,
7z

2LZ°8
082’8

000°0-
292’ L—
9L0"
r80°

S96

£12Ad ul ZHIA 00€-HIANN Hy ‘€2 ‘v sWwsyds



wdd 0 0L 02 06 Oy 05 09 OL 08 06 O00L OLL OZL OEL OFVL OSL 09L OLL 08L 06L 00Z OLZ
! ! 1 1 1 l el I 1 1 1 1 1 1 1 1

or°t d

0 @

ZH 00°1 a1
0 €ss

W3 MaM
ZHW PEZEOBF SL das
89LZE 1s
siajawexed buyssadorg - z3
M 008009L0°0 €TMTd
M 6660TIST 0 ZIMTd
M 00000005°8 IMTd
D3sn 00°06 20@ddd
91z3TemM z19¥dadd

HT Zo0N
ZHW LO0ZTIBT"00E 2038
4 00000000708 MTd
23sn 00°SE 1d
o134 TONN
ZHW T698LBP°SL 1038
1 0al

D35 000000€0°0 11a
235 00000000°Z 1a
A 1°L6Z u
Q3sn 0G°9 aa
d3sn 009°L2 Ma
9E° 112 N

D96 GE6LBO8"T o¥
ZH SSBZSS'0 SATI
ZH TP6°STIBT HMS
13 sa

6SS SN
€100 INIATOS
9€559 al
0ebdbz_ 90¥d1INd

) 69E0 SLZPOTZ  QHEOMd
30ads ROYISNI

Y 9z°st _suty
LZ90610Z @3eq
S133j3wereqd uoTITSTNbOY - 23
1 ONOO¥d

»09 ONdX3
oA IWYN

$I9j3wereqd eleg juaIInd

SP TIT ——
9z 11—
CE'9TIT—
SS 0T —
SL YT ——
IETCET
BEEPT ——
9y ESUT =
CETST—

310 N

197" o £10QD Ul ZHN SZ-HIAIN Dgp ‘€2 ‘¥ 8WaYIS

S97



wdd 00 S0 0F SI 0Z ST 0¢ St Oy S¥ 0§ S 09 S9 0L SL 08 S8 06 G6
1 ! 1 1 L 1 1 1 1 1 1 ! 1 1 1 I 1 ! 1 L 1 1 ]
T —~——— ;i‘ A
00°1 24
0 89
ZH 0£°0 a1
0 8sS
el §aM
ZHW VLOOOET " 00E s
9€559 1s

sia3jaweied burssadoid - z3

S - -
- o o M 00000000°0Z ™1
- @ o o3sn 08°T1 d
HT TO0N
ZHW PESBIET 00 104s

mmus=m=== [J TINNVHD ========

S98

T oar
93s 00000000°T 1a
A 2°962 3L
23sn 05°9 3a
Dd3sn 008708 Ma
89°bL oy
3s 9BOES6Z"S ov
ZH ETHY60°0 SIHAII
ZH 611°8819 HMS
z sa
Z SN
€1200 LIN3ATO0S
9€£559 al
0gbz o0¥d'1Nd
-68 089¥d WW G QHE0Yd
30ads WOYLSNT
.\\\\7/_ \/ \ yIo9T _suyy
02206102 23eq
NNNNNNGNSS G 00 si1ajawereg uotITSTNboY - 23
W
ERLAaLYess o5 S 1 ONOOMd
OO IHOUN OB NP 23 282 ONaX3
AR AWYN
sIajoweleg eleq UsIIND
o n NuU NN NONNONNYNNONYNYNo o
= o NWWWWWWWWWsDDNN
qc o ) VRPN WBENDJDOWO SO
=] o NDUVOVLIHOUNAENFHO
110 N
|
S

8NS €10aD ul ZHIN 00€-HININ Hy ‘GZ ‘v swayds



SNS

410

0S

09

0L
L

08

06 00} OLL

0zL o
I

€L ovL 0SL 09

1 | 1 1

L 0ZL 08L 06l 002 OLZ
I

| 1 | 1

*ST

60

S6°TIT—

or't

0 @

IH 00'1 a1
[ ass

w3 MaM

ZHA P9TEOBY SL as
89LZE 1s
s1a3jouered Huyssadoid - 23
M 008009L0°0 EIM1d

M 6660T1ST'0 zIM1d

M 000000058 ZMTd
2380 0006 70d2d
9123TeM 7)94d0dd

I ZonN
ZHR L00ZTBT"00E 204
M 0000000008 w1d
2950 00°SE 1d
261 ToON

ZHR T698L8F°SL 1038
1 oal

235 000000£0°0 1a
235 00000000°2 1q
N 0°L6Z aL
23sn 059 aa
2380 009°LZ Ma
9€° 112 o

295 GE6L808" T ov
ZH §58255°0 sMa1d
ZH T06°GTI8T HNS
v sa

SrL SN
£1200 1INZATOS
9559 a1
oebdbz_ 204410

) 69£07SLZYOTZ  QHAOMA
10ads WOMASNT
Yoy tr _euTL
02906102 L
s19jsweivg uor3ysinboy - 24
1 ONDO¥d

¥8s onaxa

OAX TN

el el el e e e
HOMNRNNNW &as 0
OB OOON OHO  H
HWoOH&HOH WHO O
BsOOOoOOUHL OODW O

sI3jaweleg ¥IRQ JUIIIND

£10aD Ul ZHIN SZ-HIAIN Dgr ‘ST ‘¥ 8WSYIS

S99



8INOS

310

wdd

00 S0 O0F S+ 0¢ ST 0¢ S¢ Oy S¥ 0S5 S 09 6S9 0L SL 08 S8 06 S6
L 1 1 1 | 1 1 1 | 1 1 | 1 1 1 1 1 1 1 1 1 J
T 4 T
00°T d
0 a9
ZH 0 a1
N o N g ou -+
o o o o ZHA SED00ET"00E as
~ « ® © 9£559 15
s1a3jawesed buyssadoig - z3
wdd 2z 872 62 08 1'8 T8 €8 v'8 § 0000000002 1d
23sn 08°
1 1 1 1 1 1 1 1 1 1 w:mn L G%
ZHW PESBTET"00E 1048
messssse 1] TINNYH) =s=s====
T oar
235 00000000° T 1a
A Z2°962 aL
Jasn 0§°9 3a
J3sn 008°08 L
€8T o
D35 980ESEZ"S oy
ZH £29960°0 SIWALL
ZH 61178819 HNS
[4 sa
91 SN
ET2a0 IN3ATOS
9€659 [
0gbz 20¥d10d
-68 OBHVd Wu G QHEOUd
10ads WNELSNT
10z _auyy
AN A /AN A _— “u
S13j9weieg uOYITSTNbIY - Z3
SRR RN PN -~ ©® ® o ® ® ® 1 ONDOY
e e e . S5 o+ . v8z ONaX3
o3 O OO = ww oK AN
.nN M % MH % n “ m w U w % S13jaweled ejeq JuI1Ind
@N 0 E NNNNNNdNOO®mo o
s - NOAOANNOOWOOKHHWW
=) N NADOOHOHDWYO - ®WO
o @ CHEOOWALO K JWIW

10D Ul ZHIN 00€-HIAIN Hy 92 ‘7 8Wayds

S100



wdd 0 0L 02 06 O 0OS 09 0L 08 06 00L OLL OZb OEL OFPL OSL 09L OZL 08L 06L 00Z OLZ
1 | | |

1 | L, " | ol | FPVPITITI FPVPTPON N | | | 1 Ll

12N ¢

0 a9
ZH 00°T a1
0 ass
W3 MaM
ZHW LTISLLOP'SL ds
BILZE 1s
s1a3swered buyssadorg - z3
M 000880SZ°0 £IMTd
M 666TL60E D ZIMTd
M 00000000702
29sn 00°06
91z31EM

HI
ZHW SO00ZTET'00E
======== 7] TINNVHO

M 000000007 0%
2J@sn 006
JET

ZHW 0S62SLP°SL

T oar

23§ 000000€0°0 1a
93s 00000000°2 1a
A 5°962 aL
J8sn 05°9 3a
J9sn EELLT Ma
TL°€E6 o

038 LTESLIB"T ov
ZH 860SLZ°0 SIMAId
ZH 9¥8°8Z0BT HMS
12 sa

[443 SN
€100 IN3ATOS
9€559 aL
o0gbdbz 90¥d'INd

-84 0g6vd W §  (QHAOWd
Idads WNELSNI
SZT0Z _duTl
0zzZo610Z a3eq
§I1d3j3weied uorlrstnboy - z3
T ONDOYd

582 ONdX3
LAR YN

§123jaweled ejeq juarin)

9C

310 N “

\

SINOS £10AQ2 ut ZHN G2-HIANN Dgr 'LZ ‘7 8WBYIS

S101



IR R

€ 14 S 9 L

T T
AOFEER R R R

ol L

1 1 1 J

wdd o 2 4

—
s
L

> ; 0 ass
wdd Yl 0’8 - s
L 1 1 | ZHR 990008T"00€ s
9€£559 Is
s1933wered 6uTSsed0ld - Zd
M 0000000S°8 ™M1d
oesm G6'6 14
HT TONN
ZHW 9€S8T8T°00€ 1038
T oal
99§ 00000000°T 1a
X 87962 ar
Jesn (G°9 da
Jesn (00Z°€8 ma
9€° 112 N
J9§ 7ZG6S2SP°S ov
ZH 66EEBT0 SIAII
ZH ST9°6009 HMS
// > > z sa
91 SN
NN NNNNNNNNNN o @ @ €120 INIATOS
. e e s e e e o “mmmw uoﬁamw
NW OO U IJ00Ww WW =N ¥
NONUOJOWSWON ©O =N ) 69€0 SLZYOTZ nnnnmv“m
OWrOWNJUO O »O N awuuc-.ﬁnﬁ l._ﬁnﬂh
10806102 ajeq
sIajewered UOTITSTNDOY - Z3
T ONDO¥d
159 ONdX3
i IWIN

sI9jaweIeq ®IRQ JUIIIND

ﬂ_v N w N BN B B e e e B B B B B e o o oo o e o)

. e & & s s+ e s s s & & & s s e s =
. (6] o OFRNWSMOOUMUNIJOOVWWII
o o> (Vo] O NJONOUOJIOWERONOORN
m o w BHFOWRFRFOONUOAR IO OIS
10

£[0aD Ul ZHIN 00€-HIAIN Hy ‘82 ‘¥ dWayds

S102



wdd O OL 0Z O Oy OS 09 O0L 08 06 O00L OLL OZL OEL OvL OSL 09L OZL O08L 06L 00Z OLZ
1

i i ! i 1 1 1 1 | 1 1 Y IVUTTUSTRN FOTPTOTon | 1 1 1 | 1 1 1 1 |

sI9laweIed ejeg ueIINd

[4A &4
Ly e
e Zst
PSS —

€10 Ul ZHIN SZ-HINN Og; ‘82 ‘7 WaYdS

S103



