SUPPORTING INFORMATION

For

Redox and Lewis Acid Relay Catalysis: A Titanocene/Zinc
Catalytic Platform in the Development of Multicomponent
Coupling Reactions

Joseph B. Gianino, Catherine A. Campos, Antonio J. Lepore, David M. Pinkerton,
and Brandon L. Ashfeld*

Department of Chemistry and Biochemistry, University of Notre Dame
251 Nieuwland Science Hall, Notre Dame, IN 46556

bashfeld@nd.edu

Contents

'H and 3C NMR Spectra S2-S90

S1



OH

Ph

12a

MeO

A

S2

ppm

- 197°¢

=00"1



06

0oL
1

CLL
1

oct
1

ogl
1

ovi
L

05l
1

091
1

0Lt
1

08l
1

061
]

00c
1

ole
1

Ud

byl

ecl

HO

N

O3\

i

S3



OH

Ph

12b

Cl

S4

ppm



wdd o

0l

06

ool
Il

198
!

1743
L

0El
1

(1143
Il

st
1

091
1

0Ll
L

0gl
1

o6t
1

4]0
1

Oie
1

i

ud

acl

HO

S5



Ph

Y4

Ph

13a

MeO

S6

e

0.758

ppm




Ph

MeO

S7

1w




€620

gl o

ud

S8



0¢

ot

wdd

ud

o

S9



8 6 oL L caﬂ

S10

ud



Ph

Ph

13c

A

Cl

S11




Ph

S12

ppm




Ph

4

Ph

13d

S13

60

=

w0




wdd
|

SNO

S14



09

08

w0

SNO

O3

S15



€2.°0

_

-

i€l O\
ud

V4

3NO

S16



02

09

08

SNO

S17



S18

ppm



ozl

ol

wdd

S19



wdd
|

yel

S20



0¢

or

uel

ud

S21



i 507zt 6ETI1 L1221
ES'ET LB 6 00" T ez Py
—— — e [ B e
wdd 9- 1 2 £ t g 9 i 8 6 0t A

T D TS| [

—d PR P Sy R S

T T RS
|

O3\

02w

W

330

130 [

S22



i
i
i

O33N
130 LHH/ ’

130

UM

sqm
dxom
Ja9m

ks Yieuw
TLBIET us
14 20.4d
ILLIIM
00°7 at
ONISSID0Hd
u gowoy
0°7 £sa4p
ghasp
000071 £iwp
b} Swwp
u swp
0 £40p
T camdp
gup
0 chuyp
£03d
u zZowoy
0T Zsadp
zhasp
600071 Z4up
) Zwiup
u zup
ziop
Zdnmdp
Zup
0 zhaap
2330
u owory
01 saup
hasp
SE€°4848 Jup
" s
AAA wp
0 J0p
o damdp
TH up
V3R 661 hayp

yd opos (e

0007007 SUL
€7 yi
18296 dga
8 TTTTT L4
00°00S St
587407 wwzy
052 oM
0 28
106 SA
6729692 dm
£ EEVT- ds
AYIdSIg
uu sy
A dp
u uL
u [
SOY 14
pasn 1ou uteb
u AooL®e
47 15
007 u
YLl 407
000°5 j82
20T md
25 Jdmdy
v 31
00057 as
£°£9692 M
95559 du
512771 e
£10 uy
2047521 blays
NOILISINOOV
dxag a4
£10G0 A0S
1102 02 AvW ajep
EREFEN

{ndzs  T1dxs

SYILIWYEYd NOLOWd CGuVANWLS

S23



S 9
| . | .

oL

wdd

wo.}—
6l —.m,mo L'0

[

¢ £
0L 22°¢€ L
hod &
12's LL'E
4
[
aIN
ud
AN

S24



.....................................................

L L
e e

A

PN UL Ceem e e oy
Bt wis 40
01 Ssseeaan e

cev el

oan
e n
“e e

sean

ohan

-k e,

Fan TIASEM 40 “Te i
o SRR AT THES e
el Lo amte. 0

A 5 Tmal waras

W0 SET T el Niw

".r N g

R T

B R L

"o
LU L2
M
o
i

dmoan
-

LML ey s ng
Sehileoveve S b Cewuwee .y

Ar

S25



©
&
T 13
= I3 3
}N

N

[\

S26




08

wdd

,i YO "

T

AEL

S27



i

S28

©
)
F o
T
5%}
<
© o
o~
e R
-
B

ppm



€L

Mt

L

B

. - - "
. N
- o v
1L -y ..
- P
Cm. 1y ‘ ' NS
- I e P
T T TS
- M s
3 - [
Ses s
» e
e - » nein
~ e
S el ' »
e maviaduei ine ey
— 3 voi e
. . "l eteobey o "4
SRl TaNTAs NDLEd SRR LS

S29



OMe

1

S30

M

I
ppm




08

9NO

S31



oL

S32



S33

60

w0




"Bu

Cl

N\

NBu

17a

Cl

S34

©

o

o

m}m
<
S

N

o N

1o

EaNE

©

<

}\—}‘_

©

oy

ER

To

N

on

I
ppm



Bu
Bu

Cl

d \ //c

Cl

S35

40

60




Ph

Cl

19a

S36

ppm

—9L'¢



ol
wn
T

;
wOm.m}mnm.o

—©o

SO'L

I

L'l
h

©
o

Il

= 1%

a6l

o
SdiL

4

S37



|
|
|

Sdil

a6t
o

4

S38

228 pp ‘ulw §7 8wl {v}0L
240187 82is 14

ZH 0°1 maﬁwﬁm:u.Im auLy
ONISS3I008d Viva

paieinpow gay-2179M

UG AL SNONULIUCT

ap @bk 18M0d

ZHW £T99£98° 669 ‘TH 3I14n0030
ZHW TBSTO69° 2T ‘£10 3IAYISE0
sunl}i3adas ZIg

ZH £°£9697 uipim

385 §12°7 ewiy ' boy

saoibap g-0g asind

2@ 00g"T Aelap “xXpiey

wOPETPUTEBYUDI YDOL G,  BOS-VAONI
OEI-632-T~W :aitd

£8-pT~T  tJdesp

ganiessdwsy jusiquy

ELO00 3uaALOg

indzs :souenbsg ssing

SYILINYEYL NOLOHd CQHVANYLS



S
|

it
9L !
h [l
222 sv'E
Ao

£15°0689°0
A

961

ud oN

4
4

S39



ud

961

3N

4

D88 gg ‘uLWw T§ 8Wi {RI0L
TL0TET Bzis 14

ZH 01 Bupusprolg sutl
ONISSI00Hd viva

paleinpow 91-2179M

Uo Alsnonuiiuod

ap v smod
ZHH £199S98°66F ‘TH  31dN0D3Q
ZHW ©ZLT069° 52T “£10  3IAMISE0
suoiylyedst pzoT

ZH £7E969Z UIpia

288 §1Z°T swil -hoy

seadbap 0 06 osind

998 0081 Aelap “xeley

wNPp8 PUTWEYD YOO Gy D0G-YAONI
QET E¥~2-TY 8l L4

{8-pT1-T id8sp

ainiedsdwal juaiguy

£1L000 jusatos

tndzs isousnbag asind

SUILINVUYY NOLOUd OUVANVES

S40



¢ 0 j i i M,w % 7 i
€2l 2Z¢€ 2Ll L €2 1394
o ™ " g ™
9y viE 269'0 v$6'0 21
= o o ™
pP6L
10
ud

4

S41



wdd (114 ov 09 08 00} ozt oL 09t o8t 002 022
{ { { { {

00" 1 od
0 a9
ZH 0 a1
0 gss |
ou Mam |
ZHW 96¥LZT9°00T as
9€669 1s
sxsiswexed Hursseo01d -~ ZJ
ZHW G009TET 00¥ z0ds |
gp 19°61 Z11d
ap 6L 1- z21d
>98N 00706 2adond
HT Z0oNN
91z3TEM Zlo¥aaan
smm=mm== 7J TINNVHD ========
ZHW 6928€£29°001 104S
gp 00°T 11d
sesn 0g°0T 1d
2€1 100N
smm===== 1] TANNYHD ========
T 0az
2935 000000€0°0 1P
039S 866666791 1a
M L 762 jchs
Jesn (00" 9 qa
s8sn 09702 Ma
A AN o4
08s 9Ty00GE"T ov
ZH 6GE0LEO SAYATI
ZH $98°TLZVZ HMS
[4 sa
192 SN
[ selere] LNIATOS P61
9£559 az 10
opbz 20¥d1nd ud
g oezoTeN ww G (JHEO¥d ANV
joeds WOYLSNI
67721 swTL
91012102 Te3eq

sisjowRIRg UOTI}TSTnboy - 74

S42



TMS

4

Ph

Cl

19e

S43

0.948
Lrl
0.857

I
ppm



ud

Va4

961

985 98 ‘Ulw T§ BwWl} (BI0L
240781 8zLs 14

zH 0°1 Buiuspeoldg euii
ONISSI00Ed Wiva

paipinpow 9T-2Lvm

uo AL Snonui puos

ap 0b Jamod
ZHW £199€98° 68 ‘TH 31400230
ZHR 86910697521 “£10  3IA¥3ISEO
suctiiyadas p2ot

ZH £7E869Z uIpim

388 §1Z°1 oWii ~bog

ssaibap g 06 asingd

29% 0081 Aet{ep "xeley

wNPE T pU wWaYd T eTIWI,  DOS-VAONI
L8-pT-T  iJEsq

ainjessdway jus|quy

€1000 :jusAlos

tndzs :ssusnbes esing

SUILINVYYd NOLOWd QUVONYLS

S44



Me

Ph

Cl

19f

S45

=N
)
_J —O
% Jm
N
N

N
oM
I Y

gao

z I
—w
I
=M™~

©

N4 T

3o ¥

& et
[—oo
—o
-

Lo
BN}
Lo
€
—Q
(=}




wdd 0¢ ov 09 08 00} 1743 orl 091 o8l 00¢ 1144
i L _ _

001 o4
0 as
ZH ¢ a1
0 48§
ou MaM
ZHH 96FLZT2 001 s
9€£559 18
sxolswered Hurssoooxg - zd
ZHW S009TET1°00F% 204s
gp 19751 2114
ap §L°T- Z1d
Jasn 00°06 zaada
HT ZONN
grz37en Z) 944040
====—=== ZJ TINNVHD ========
ZHW 69Z8E£Z9°001 1048
8P 0071 1id
J@sn 0g£°0T 14
o£T TONN
s======= TJ TANNVHD ========
T 0alL
02 DQOO00ED 0 1tp
088 RBe6666P9°T 1a
dL°¥62 A5
Jasn Oo.m 90
JI9sn 00902 Ma
P 6FTIT 24
o838 9TP00SE’T ov
ZH BSEOLE"D SEAMALE
ZH §¥8 TLERZ HMS
Z sa
192 SN 161 1D
£TOGD LINAATOS ud
9£569 ar X
opbz 204 dINd AN
g JBIOTEN ww ¢ aHa0Md
joads WNIHISNI
6% 21 QWIL
91012102 Ta3eq
SIaj3vurRIBd EOMUHmHBUUﬂ - Z4

S46



wdd
|

J—

Ngu

661

4

SN

S47



29S (/27 ‘uyw g w3 {(viof
2L0TET 9Z1sS 14

mm_. ZH 0°T Bu(uapeosq suti
ONISS3ID0dd viva

pajeinpow 91-2]719M

ngy | uo A[Snonuiiuos
8P gb Jamod
ZHW £€799£98°66v ‘TH  314N0030
ZHW 8697069 GZT ‘€13 3A¥3ISAQ

suotiiiadad 27y

ZH £°£9692 UIplA

9N 299s §IZ°T awyy -boy
s3a4bap ¢ 06 asind

225 0081 Aelap -“xepay

ot W

WNPE PL-WaYD BZIWU,  gOS-YAGNI
£8-4¥-T idasf

auniesadwsy jusiquy

£1003 :i1uaaios

tndzs :asusnbas asing

SHILINVHYD NOLOUWd QBVENYLS

S48



oL

wdd
|

i 2 L ;
ev'e 0" L 2280 G8'L €8°L €81
b h h bk i
862 L 1671 28l 660
4 & b oo
Yy gﬁ g _; Y ) v
uel
VYO
A
ud

o

S49



SN

28s /2 ‘utu g awt3 (@30}
SLOTET |ZLs 14

ZH 01 Bujpuapeolg aupi
ONISS300dd V1V

paleLnpou 9¥-2j1vA

U0 ApSnonutiuoa

48 0F J43MOd

ZHKW £199£98°66F ‘TH 31d4n0030
ZHW PTZ1669°S2T ‘€10  3A¥3SEHO
suotiiisdas @zZ1

ZH E£°E£%692 UIPLIA

238 GIZ'T 2wty -hoy

saaibap 0 06 @sind

23s 009'T Aviap -~ xeiay

«DRE pUTways teZiwy, Q0S-VAONI
28-pY1-T :dJasp

aanjesadwsl juaiquy

€1000 :3uU3Al0S

tndzgs raouanbag asingd

SYILINVAVd NOLOUd GYVANYLS

S50



19i

L

S51

0.749

ppm



085 (7 ‘uiw g Wiy |pIO)
ZL0TET BZ1s L4

ZH 01 Buruapeolq aut
ONISS3I00dd Yiva

pajeinpow gi-217uM

uo A|snonutgiuod

ap oy J1amod

ZHW £199€98° 660 ‘TH 314n0030
ZHKW (PZT069°62T ‘€10  3AYISEO
suoLytiedsas g2y

ZH £°€9692 4ipim

28s GIZ T 8w} "boy

sasafep 005 asind

28s Q081 Aelap -xe[ay

«AP3 putwayd-eziwU, Q0S-YAONI
L8-p1-T :d43sp

aanjetadwal U quy

£1000 :3juealas

Lndzs :ascuanbag asind

SUILINVEVD NOLOYd QUVANVLS

S52



- i ? ¢ i 9t L e
22°1 ve 9960 2€'L LEQC
i h ] hobh
gL' 92°L L 12'8 9662’ L
h b i L
T —=_ m" w ____ T ¥ " L} ‘ ‘I’ T
I61
o\
ud
A

S53



wdd @

I ST SR SN VO T N T I

02

10

or

PRI R B

T

09

P BRI SIS

g

1|

00T

PRV S I T S S Y0 Y MV

02T

111 |

orT 08T 087 noe

TR N RS AN TN N 0 U S WS TNV WA OO0 SO0 WA AV TV T N ST MY S A

ud

61
aN

S54



Ph

Me
19k

S55

LL

0.995

1.04

I
ppm



161
29S (7 ‘uiw g awil [elop
9N 2L0TET 3zis 14
Ud 2§ ¢°1 Bupuspeosq auyy

ONISS3I00¥d Viva

paje(npow 9T-217vM

ug A{snonuijucd

gp 6y Jamog
ZHW £199E€92° 660 ‘TH 21400030
ZHW 05LT069°SZT ‘€10 3JAU3ISEC
suotytiadas g21

ZH €°€9692 Uipim

28s GIZ 1 awi3 -boy

saatbap ¢ 08 esind

298s 0081 Aelap “xejay

O /c/

«NP3 T puUtwWaYDTBZ WY,  00S-YAONI
D6T-162-S0VD :aitd

28-p1-1 14asq

aanieiadwal juaquy

£1000 :jusafos

{ndzs :aousnbeg asing

SUILINYUYE NOLOUd QUVONVLS

S56



CHO

Ph

Me
191

4.91

[E—
7.23

u
1.24
=

S57

LH
3.55 1.31

1.15

JU J

10

ppm



wdd 02- 0 ) 0z 0 0s e 00T 02T ovT 0971 08T 00z 1022

it et g e T T

29s ¢z ‘uLw g 3w} [BIOL
161 2201€T 2Z1S 14
ZH 0°T Buluapeousq auLl
®<4 ONISSI30Ad viva
pajeLnpow 9T-2179M
Ud uo A[snonuiiuod
ap 0v Jamod
ZHW £T99€98°66F ‘TH 31d4N0D3A
ZHW PP9T069°SCT ‘S€TO  3AYISH0
suotyLjadal 92T
ZH 9°€£009E ulplM
29s GTg°T 2wy "boy
OHD saa1bap 9°06 3asLnd
23S 008" T AeLap "XxPLaY

4

wNpa-pu-ways-eziwy,, 00S-YAONI
JET-LE-20VD :3altd

28-v1-T :Jasn

aJanleaadway juaiquy

£L000 :3UdALOS

Lndzs :asuanbag asind

SYILIKVIYd NOLOUd (AVANYLS

S58



OMe

OMe

[}
Ja—
2.2

Y4

Ph

21a

S59

W

|

10

ppm



ele

ud

SNO

28% 22 ‘ulw g 3wy Lejol
ZZ0TET AZLs 4

24 g1 Bupuapeolq augg
ONISSIO0Ed v.iuvd

palenpow 9T-21 UM

ug ALsnonujjuod

4P 0ob J3M0d
ZHW £T99€98 660 ‘TH 3I1d4n003a
ZHW €PLT069°521 ‘€10  3Ad3sdo
suoi3tyadad |zt

ZH £°E969Z2 UIPEA

095 SIE T Wiy " hay

s934B69p 0" 06 3sLnd

225 0821 AeLap -xeley

WNP2°PU-WIYI YOGy 00G-YAONI
2-1911199¢ :aLld

18-bT-1 :Jasn

saniedadway judlquy

£1000 :3jUaALOS

1ndgs :20uanhag asgnd

SYILIUVAY NOLDYEd QUYONVLES

S60



OMe

Me I OMe

U
Y
3

Ph

21b

S61

ppm



qie 286 27 ‘Utw g du|l |¥I0OL
2LOTET 2ZLs L4
ZY 0°'T Bupuspeouq auiq
ud ONISSI00dd Wiva
pajeLnpow 97-2110M
N U0 ALSNONY{IUOD
AN gn ob Jamod
ZHW ETY99€92 B6F ‘IH  37dN0D3A
ZHN 869T0ES 52T .m«m nw»zuwmo

suoLlLiadal g
9NO SN ZH £'€969T YIPIA
298 gTZ°T aw)y *hoy
$99408p 0°06 #sLnd
23s 009°1 Aelap -%el8d

uAP2°PU WIYI " Y20Lg,, 0ODS-VAONIL

J-ELZIIOAC oLLd

9NO 28-b1-1 :Jasn
aunteagdwal jua|quy

£1200 F3iUaAlO0S

{ndzs :aouanbeg asind

SYILINYEYd NOLOYMS GUVANVLS

S62



€971 65795716071
E0OZEFP T 2270

sge z

XA

} N
4 8 6 07 1T
P T T SR | P T S R N P I S
¥4
ud \ NSL
/ 58S Tz ‘uULe T swpy [P0
/// ' mﬂmmm_ON_m hw

9ONISSI00Ud wivd

ZHH S5871898 6&8F “TH dAd3ISd0
suol111adad 9%

2H £°8£59 UYlpLM

29s g10°§ awgy ~hoy

soauBop g 0 @singd

2285 00T°d ARL3IP "Xelad

z WNPa* puUrwWeYs e UL, 0S-YADNT
®_>_Z sinjeladws] Jusgquy
€100 F1u2ALOS

{nézs :ajusnbag asing

SYILIWYEYd NOLOYd dYvdINYLS

S63



08S JZ ‘ujuw § sWil Lejol
ZLOTET ¥ZLS 1S

OFN ZH 0°1 Buluapeoaq aut7
ONISSIDo0Ud Wiva

s pajeinpow g1-217vn

ud NSL uo Afsnonu|ucd
\ ap ob J3mod
ZHW £T99E98°66F ‘IH  31dnoo3a

ZHH T65TO69°52T ‘ETD  1A¥3ISA0

suo|3l3aday 827

2ZH E°E9692 UIPIA

285 §12°T 8sW}3 ~boyg

sagsJbap p"06 asiInd

D938 008" 1 hm_.w_u TXelay

Vi

wMP3 - pU WIYI-Y20Lq,  005-YAONT

9-dgSZII9EC :9L4d

L8-pT-1 :J8sn

CaINN g.n1eiadwal juaquy
€1000 pudAL0T

Lndzs :22uanbag astnd

SYILINVEYVd NOLDHUd CHYANYLS

S64



A 8 6 oL Ll E%w

| .
L02 20°L18'€E 1
A
1880 LL'L £6°€

boho b

S65

Pie

O8N
ud

NeN



ud

4

Pic

NN

O8N

288 p§ ‘ulw ZT 2w} (elOL
ZL0TET 9ZLS 14

zH 0°T Butuspwouq suji
DONISS300Hd Y.ivd

pajeLnpow gr-ZL1vA

ue AL ShONU| U2

49r 0k J3m0d

ZHW £T99£98°66F ‘TH  31d4N023a
ZHW BO9TO69°SZT ‘ETD  3IAYISHO
W:Q_..._._.HQEWL 952

ZH £°89692 YIPiM

295 §72°1 su1Ly ‘bay

s8aJ4bap 0°06 9SLNd

29s 008 T ABiap "xelay

a3 PU-WAYD " Y2010, O0S-VAONI
D-T-vHTALOAC 2114
L8-pT~T :dasfy

2Jnjeladwa) jusiquy

£120D :iudALOS

Lndgs :asusnhag asind

SUALIWYUYd NOLOY¥d JUVANYLS

S66



£ v i ? i 8 6 ot N E%,
TS 602 SO'L¥66°0L
; P
ce 2960 2060 SO'L L'Z
} _LJ

B
M

S67

ol¢c
)
ngu O3\

4

NaIN



ngu

9l¢

NaIN

O8N

285 (g ‘ulw 9 3w} [RIOL
CL0TET 221s 14

ZH 0°T BuLugpeolq aury
ONISS3ID0Ud viva

pajenpow §T-217vn

uo K| sSnonutiuod

ap ok Jamod
ZHK £T99£92° 66V (TH  33d4N0030
ZHW BTLT069°SZT “ETD  3AYISHO
suoiii1edad /2T

ZH E°E969Z WIPLA

988 §12°T dwpy “hoy

saaubsp 9 06 dsind

2as 00B"T Aelap -xeiad

WNPa~ PU-WAYI " Y30LG,  D0S-VAONI
D-592I198C 3LL4

29-bYI-T :43sn

WL—-#ULQQEW..—. Jua gy

€109 :IUBALOS

LhdZs :edusnbag osing

SYILIWVEYd NOLOHd OHUONWIS

S68



i 9 ,_ ¢ t y i ? ¢ i 6 o g el

SL'E LLe €60 2680 leo'®lQ

i h th h bk
6L'E 8072 66°'L €0°LSLOC

h i bbb
:J Elljﬁ < Q u T

e
O8N
ugo
A
N

NaIN

S69



xcq

_%3% il
‘ E

1 2 ﬁ_ﬁ _“_ dupLd

TP ,|_,.

288 §§ ‘Uiw g7 awi} LEPYOL

TLOIEL 8Z1s L4

ZH 0°'T Bujueprolg suLl

e ONISSIN0Ud ViVD
pIlRLNpOU GT-211VA

m uc K| snonuiijuad

O3 ap 0t Jdemod

ZHH £199E88°65F ‘TH  I1dNG23Q

A Zhi §99T069°S2T “ETD JAYISC0
/ suol3}iyadad g/2
ZY £ E9E9T UIDIA

2as STZ°T 2wl *hoy

sagdbep 0°06 asiLnd

285 008°T Aelap -~xvloy

udo

uNP3 - pU WBYI " Y20 gy (0S-VAONI
D3-2-SHZAIOEC 8114

ZG_\/_ £8-bT-T $dasf
alinlesadwa) Jua|duy

£L000 juUaA|ogy

Lndzs :sauanbag as|nd

SUILIWYAVd NOLOWd JUVANYLS

S70



8
|

oL

v ¢
L2y , S0¢2 , Sl wm,wm.ot.._.
o h hof h
€¥'Z L819E2
BoA
N
61z
yd
X
O
N

S71



Bz 985 pS ‘ULW ZT smly Le1OL

ZLO0TET 2Z1s 1Y

ZH 071 m_._w—._m:umot_ﬂ auLl

ud ONISSID0Ud Yiva
\ / pe3einpow 9E-ZL1vA

ua Aysnonuljuod

9P 0p J3mod

(o) ZUW 19998 660 ‘TH  3114n0030

ZUW DEZTOEY SZT ‘STD  IA¥ASEO

MEB_H.—ﬁwamn_ 9c%g

ZH £°£9592 UIPLA

AN 208 §12°T oW} -boy
saaufap (" 06 @sthd

aas Q0R°T Aelap "xm|ay

WNPa” pu-ways - egawu, 00S-YAONI
L8-PT-T :Jd8sn

sJdniedadway Judiguy

€1300 :tuaAlog

tndzs :azusnbag #sind

SHILIWYEYd NOLO¥d QAVANYLS

S72



wdd
|

yie

S73



ud

ytie

28s (2 ‘uiw g guwl} 1¥30]1
ZLOTET 3ZiS 14

ZH 0°1 Bujuapeodq auty
ONISSID0dd viva

paielLhpou ST-2179A

uo A{snonugiuod

9 ot damod
ZHR £T99€98°66¢ ‘TH  3TdN0O30
ZHK 90LT069°SZT ‘€10  3AYISA0
suol313adsd 921

ZH £°E869Z UIPIA

298 GIZ"T oW}l “baoy

saasliep §-QF asLngd

295 008°T Awl3p “xXp|oy

sP3”~pPUTWEYI " Y20LQn DO0S-VAONI
J-082I199r :alld
28-pT-1T tJasp

asntedadwal juaquy

€130D :3jusAlog

prdzs i@ouanbas ssind

SdILINYUYd NOLOBd OUVANVLS

S74



Ph
7

25a

S75

u
1

[

Lrl
1.13 0.788
0.83 1

[

ppm



S76

o




?
8SS0 €572
s
Syy'08eZL

B

S77



AN

Me

25b

S78

40

60

a




Cl

25¢c

A

S79




02

oy

09

08

S80



S81

AN

I
ppm



02

09

08

T4

ng

A\

S82



wdd
|

LC

o<0\/11/\_

S83



(014

0zl

oﬁwm

02z wdd
|

LC

o<O\/71/\_

S84



j ' ; i * i ; i s
8l 2zl 202 9250 L8570 80'L 26's €280
— “ i Ao o
oL €'l 2820 L SO'L 6870 Ly
—— s - i Ao h

BRI

AD
W Hr\_

Ud

mwm\/%J\_

ud D

AN

AN

S85



S86



Ph

30

1

S87

I

0.693
b

3.01

Wy

Y

w

Lrl
4.7 0.390.3881 0.496 1.04

0.462 2.02

py

Lrl
91150.958 0.372

ppm



Ph
30

A\

S88




N m,w ,m 7

wdd
|

$88°0  $22°0
h b
S8'L LvZ'0
o

ey

- 1

A

\

Ud
Ud

S89



Ph

Ph

W\ ®

S90

=y

w0




