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General: NMR spectra were recorded on commercial instrumentation at 300 MHz or 600
MHz for proton, and 75 or 125 MHz for carbon. All chemical shifts were reported as
referenced from an internal TMS standard. All chemicals were purchased from chemical
suppliers and used as received unless otherwise stated. All solvents used were freshly
distilled prior to use or dried with 3 A molecular sieves unless otherwise noted. Frechét
type dendrons ([G-n]-CH,OH) were prepared according to literature procedures. Fréchet
dendritic aldehydes [G-n]-CHO? were prepared via treatment of the respective [G-n]-CH,OH
with PCC in CH,Cl,. Flash chromatography was performed by the method of Still et al.’
using silica gel (40-63 wm, Merck, Darmstadt, Germany). Thin-layer chromatography
(TLC) was performed on precoated plates (silica gel 60 F,s,, 250 um, Merck, Darmstadt,
Germany).

References Cited
(1) Hawker, C. J.; Fréchet, J. M. J. J. Am. Chem. Soc. 1990, 112, 7638-7647.

(2)  Pollak, K. W.; Sanford, E. M.; Fréchet, J. M. J. J. Mater: Chem. 1998, 8, 519-527.
(3)  Still, W. C.; Kahn, M.; Mitra, A. J. Org. Chem 1978, 2923-2925.

S1



(wdd) 1y
09

08 S8 06 S6 001 S0l 01T SIL 0Tl

}58‘0

=

eg¢

OH

pd

0”0

T2d

B ; g 0:d@d
02°0:(zH) A1
0 4SS

T :Mam
0000008t°661 :(ZHW) 4S

89/Z¢€ IS

€69¥6287°66% :(ZHW) TO4S
00°¢-:(ap) 11d

G ZT:(99sn) 1d

HT iSna|anN

T:04lL

0:(39s) 1@

862 (1) @4mesddwa

00'9:(99sn) 3@

000800000 :(3°s) ma

2°02 :ulen JdAIIY

10/S129°Z :(29s) awl]L uollsinbdy
98%£/061°0 :(zH) Syald
00070529 :(ZH) HMS

¥ :sd

9T ‘SN

€123dD :3uaAjoS

89/¢2¢€:dl

0¢bz :@doudanboag as|nd
9110/2008Z

dy¥D-Z d/HT1-99 099 ww G Pqoid
109ds u91pWwo41ddS
00°SE0TLEC-90-0T0OC ™A

(B€) 6E£0-11A-0V ®L

S2


mcgrath1
Typewritten Text
S2


Emgo OH ON om ov om 09 0L 08 06 00T OTT 0ZT 0¢fT 0¥T 0§ 09T O0LT 08T 06T 00z 0TZ o0zz ogz
LTIV TV NN TS N TSI T T T PTRTTISVIN IO NI TP Levuiiios, Liveiian, Lovesiss i, Levrassss IR N TN TN edvio b de e L,

ZH 00" T

0 gss

WE Mam

ZHW G6S£Z89°S7T as

9£669 Is

sis3swered HurssesoIg - za

ZHW 000SIE8°66F zZ04s

gP 00°€zZ £T71d

g0 007671 Z11d

e 0070271 ZT1a

d8sn 09-7L zadoda

HT ZONN

9Tz3Tem Zo494adn

SES========== 7] THNNVH) =—=s=c—cmo___

ZHW 0Z9.969°G7T TOdS

P 00°0 T1d

o®sn pz-g Ta

eg ofT 700N

=== ==== TJ TINNVHD =====mc==——co o
0p]

938 000Z0000°0 AR

©®S Q00000£0°0 TP

095 6666666970 Ta

X 070 qL

o8sn gp-g qa

> 098t £06-GT Ma

TN Ty, Z618 oy

| 095 608ZZF0°T [0) 74

_ _ ZH 0BL6L0 "0 STIATa

_ 8goxd DET-HT Teng ZH ZSZ 0%vIE HMS

unzjosads ot pIepuris & sq

6£0-IIA~OY 159 SN

Shgelete] INTATOS

| 9€559 at

0cbdbz 204d1Indg

€T Teng uw ¢ dHI0O¥d

3o08ads NOYISNI

Sp 9T SWTL

80€0¥00¢2 Teae(qg

b NP O e e s _ Sisjswereq uoTaTstnboy — za
w N oo o [6)] O O N NN w W (6] (o)}
- . . . - . O W w I ~J W

N a SR bbb © ¢ ONDOud

BN 0w ® o 6€0-IIIA-OY AWNYN

sIsjswereg vleQ IvNIIND


mcgrath1
Typewritten Text
3a

mcgrath1
Typewritten Text
S3


(wdd) 1y

S0~ 00 S0 0T ST 0'¢ S¢ 0°€ S'E (V4 Sy 0'S 09 02 S'L 0'8 S'8 0’6 S°6 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |
N w N N N N o = O - o (=]
= =g s 5 5 g EE I
O| Y
4 | ) "
005 \
000T
00ST
. ¥8€91 9z|g |esjoads
2618 82|g paiinboy
0002
HL shajonN
926" Aouanbaig }semo
0°000% P! [e)}02dS <
0052+ Kouanbai4 N
G6'66¢C Jojowonoedsg
10:1S:20LS0-LL-€002 ajeq uonisinboy
08t¥0°C awi| uonisinboy
G
O\/\ 00000 UIpIM 8sind
000€- o
- 00050 Aejag uonexejay
] .v 0S V=S PEINELEN|
9l Sueog Jo JaquinN
005¢] o o al juswuadx3g
+Z\- |ndzs aousnbag as|ng
. O 0'6C ainjeladwa]
€10ad JUaA|0S
000t </\/O () enoul Jejewonoadg
ueuep c_mtO
1 L00!noe apIL
Py /Py L00!ACR
005t /00€-A1un /zIo " ueupy
/dnoI Yjein oy /SBWn(oA / aweN 9|4 eleq
anjep Jajoweled
w_mﬁwEEmn_m
AY3S40 HT AYVANVLS
nnnc- /00lIn0®e



mcgrath1
Typewritten Text
S4


1500
~1400

96°ET—

€E¢T—

01°8¢
9€°8¢

¥6'SS—

69°59—

5869 —
SETL—

2592

-1300
-1200
~1100
-1000
-900
-800
-700
-600
-500
-400
-300
-200
--100

-10

-N
60 50 40 30 20 10

70

00724
vLL

9T'SOT ~—
26°S0T—"

9gott~"_
TTETT—~
SSPTT

ET8TT—
0v'6TT—"
TT'E2T~_
80221

QS'LZ['\_

LOEET—
YO SET—

LLGET—

80871 ——
SL6vT—

26'vST—

SY' 9T —

aovii007cl3
AO-VII-007

190 180 170 160 150 140 130 120 110 100 90 80
f1 (ppm)

200



mcgrath1
Typewritten Text
S5


S°0-

00

000T-

000T

000¢

000€

000t

0005

0009

0002

0008

0006

0000T

000TT—

000¢T

000€T

000 T

000ST

S6

LET-IIN-OV
LETNAOE


mcgrath1
Typewritten Text
S6


(wdd) 14

S7

01- 0 o1 02 (] ov 0s 09 oz 08 06 00T 011 0zI 0€1 ovT 0ST 091 0.1 08T 061 00z 0Tz 022  0fC
| ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | '
002
Ol
. 00T 2d
I 0 E:b)
002 ZH 00'T a7
. 0 ass
| | W3 Mam
007 | __ ZH $T9E289°5ZT 1S
I 9£559 IS
T | sJ919weued BulIssadoid - Z4
009
ZHIN 000STES'66% | 2O4S
. 9p 00'€Z €11d
| I | 9p 00'61 21 d
008 | 8P 00021 21d
. | I I 295N 09°2L Zaddod
_ | _ HT ZONN
000T I I 9TZ1[EM Z7¥dadd
| =============7} JTANNVH) ============
0021 ZHIN 0292969°S2T — TO4S
ap 00°0 1d
. 295N 0Z'S 1d
00% T OfT IDNN
=============[} JAINNVH) ============
235 00020000°0 zIp
0091+ 395 000000£0°0  TIP
. 295 666666690 1d
300 ETH
0081 S oA 235N 00'9 a
| o 295N €06°ST ma
- 2618 |
0002 295 60822701 ov
ZH 0bL6L1°0 S3¥al4
] ZH ZSZOvYIE HMS
00ze o %HH mm
z
| HN €12ad IN3ATOS
9€559 aL
002 0£6dbz D0¥d1Nd
. €1 lenq WW s QHIOUd
AP GFN 10ads INNYLSNI
0092 0~ =0 80°TT awiL
€1£0¥002 ~a1eQ
T slalaweled uolisinboy - z4
0082
z ONDOYd
1 € ONdX3
B/ET-IIA-OV  IWVN
000€+ | sJdldwWeled eleq ualind)
] _ | A _ |/ \T AVVINN N/ /IN °904d DET-HT Ieng
00Z€- S o L a 2 IS I3 e e Eoe Sals 5 wn.a3dg JET plepueis
= © w [N © N oo NoN Srwwuooow owo ® © © o LET-IIN-OV
- o ~N = 00 o ()] cow HhoOowv COPANDOOWN D o o v ~
| BNORIURORN N @ n N LET-IIN-OV



mcgrath1
Typewritten Text
S7


S0~ 00 S0 0’1 ST 0°¢ 0°€ 0°S S'S 09 S/ 0’8 S8 06 S'6 0"
L L 1 L 1 L 1 L 1 L 1 L L 1 L 1 1 L L 1 1 L 1 L L 1 L |
00S-+ 5 s ~ 5 S a— & =
o ~N o - v o (o)) ~N
0 =
Y o 22 % Y v
005 j:\
000T
00ST- \
0002
0052
i Aouanbai4
G'€C6” }semoT
000€+ 0°000F  UIPIA [B1oads
| Aouanbai4 %
G6'662 J8)pwonoads
00S€— 10:16:201G1-L1-€002 ©¥e@ uonisinboy
0870'Z SwiL uonisinboy
9 O\/\ 00000 WpIM 8sind
000t (@) 000G°0 Aejog uonexejay
e
| G5 ules) JaAI909Y
08 Sueog jo JaquinN
005 at juswuadx3
] |ndzs @ouanbag as|ng
HN 062 ainjesadwa]
0005
€10ad jusAjos
4 eAoul J8)awonoadsg
NN ueue, uibu
0055 O (@) A o}
Gy0linoe Sl
1 Py
/PYGH011A0E /00E-AHUN
0009+ JZIHO ™~ ueupy /dnoigy
UIBIDOIN /SBWN[OA /  SWeN 3|l ejeq
1 anjep Js)oweled
59— sisjowele
0059 rousd SY0-IIA-OV
Ssolinoe



mcgrath1
Typewritten Text
S8


(wdd) 14

S9

01- 0 01 0z 0€ oY 0S 09 0z 08 06 00T 01T (1[4 OfT ovI 0ST 091 01 081 06T 00z 0TIz 0ZZ 0£Z Ot
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 | L |
00S-
Ol
005 00T 2d
0 E:)
- ZH00'T a1
| 0 ass
0007 W3 Mam
i ZHIN £59£289°S2T 4
| | | 9€559 IS
sJ919welted Buissad0id - 74
00ST+ | ZHIN 000STES'66F | 2O4S
_ ap 00°€C €11d
1 [ _ ap 00°6T Z17d
| ap 00°02T 2d
0002+ I 295N 09°22 2adod
HT ZONN
i | 91Z3|EM Zo¥dadd
=============7] JINNVHD ============
I
0052+ | ZHIN 0292969°'SZT  TO4S
ap 00'0 1d
] I | 295N 0Z'S 1d
| O€T IDNN
000€ I =============T}JINNVH) ============
- 295 00020000°0 z1p
295 000000£0°0 1P
0055 9 O\/\ 295 666666690 1d
100 T
| \O J9sn 009 3d
295N £06'ST ma
152¢€ DY
000v— 595 60822101 ov
ZH 0264170 sT¥al4
] @) ZH ZSZ'OVYIE HMS
¥ sa
00S¥— HN 612 SN
€12ad 1INIATOS
- 9£559 aL
0¢bdbz DOYd1Nd
| NN €1 |enq WwW s gHIOWd
0005 O (@] 10ads INNYLSNI
| 0b'ST awi
] 80£0+002 ~a1eQ
sJ91aweled uonisinboy - z4
0055+
Z ONDOYd
1 [ v ONdX3
L AA Lol LA ANNIASNN AN
00097 5 =2z gt & & F ERREY SELBERSIIASRUSE el 5 N R N
U NOOUNHERWEF O [CRoRS) s e/ST-1IN-OV



mcgrath1
Typewritten Text
S9


S0~ 00 S0 0’1 ST 0°¢ S'¢ 0°€ S'€ (084 Y 0°S S'S 09 S9 02 S/ 0’8 S8 06 S'6 0"
1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . |
v w = N N w = = ° w 4 =
oo ~N O o o o] ~N O ()} oo ~N = (o]
oo o (o)) o w N v wv (o] w ~N - -
. — L (N R E i Ha—L L —
Ol
1 ,, Sﬁa M) QE |
0001+
0002+
000€+ \\ \
000t
Aouanbai4
E G'€C6” }1SamoT
0'000% UIPIM [e130adS
0005+ Aouanbai4
G6°66¢C Jeyowonoadsg
T L E:96:91181-11-€00Z  ©1BQ UonIsINboy
O\/\ 0870'Z wlL uonisinboy
0009+ O 00000 YIPIM 8SsInd
- 0005°0 Aejeg uonexejoy
1 (14 ules) JaA1909Y
08 Sueos Jo JaquINN
0002+ (0] at juswpadxy
N |ndzs  aousnbag asing
1 ﬁ 062 ainjesadwa]
€10ad jusAjos
0008+
eAou| Jejowonoadg
<</O o) seuen w60
€g6olince SR
0006 . Py
/PIEG0NA0E /00E-ANun
/2O~ ueupy /dnoig
. UIBIDO /SBWN[OA /  SweN 3|l4 ejeq
anjep Jsjpweled
0000T slojoweled
£S0-1IN-OV
£50!linoe

S10


mcgrath1
Typewritten Text
S10


(wdd) 1)

S11

01- 0 01 0z 0€ or 0S 09 0L 08 06 00T 01T 0zI1 0¢T ovI 0ST 091 01 08T 061 002 012 (044 0£2
| 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
000€-+
0002-
. I
00T 2d
I 0 a0
_ ZH00'T a7
U _ _ 0 8ss
L Il W3 MaM
] ZHIN 9/5£289°52T EN
I 9€559 IS
| | | m‘_wuwc\_m‘_ma mc_mmwuohn_ -Z74
ZHIN 000STES'66  ZO4S
9P 00°€C €11d
- 9p 00°61 21d
ap 00021 2d
0009 | 295N 09°22 2adod
] I HT ZONN
0002 91Z3[em Zo4dadd
- =============7] JINNVHD ============
0008+ ZHIN 029/969°S2T  TO4S
] ap 000 11d
0006 295N 0Z°S 1d
- €T IDNN
=============TJJINNVHD ============
00001 J
. O\/\ 535 000200000 zip
000TT- 295 000000£0°0 11P
(0) 295 666666690 1d
7] - 300 T
000¢T 295N 009 1a
- 295N €06°ST ma
2618 Y
000¢t 0 2956082201 ov
] ZH Ov/6/1°0 Sald
000+T N ZH 2STOPPIE HMS
- v sa
% €6 SN
000ST+ €12ad INIATOS
1 9£559 aL
00091+ NNT0T0 0gbdbz DO¥dINd
| €T eNQ WwW g dHIOYd
10ads WMILSNI
00041 02T QWi
: 80£0¥00Z ~91eQ
00081 sidlaweded uonisinboy - z4
| | 4 ONDO¥d
00061 T AN _ NN AN A AVISSS A T 9 ONdx3
. NS NORRS S s 2 83 #33 EEEEEEORNRNRRERE 5% & 5 STI-IIA-OV INVN
= o W N B o © N Rv N own NOoON = NW R 00OV W A G000 WO N o o Sialaweled eleQg ualin)
00007 ok o ajw = e S W SRE2288RUSHERES  ¥E B S STT-IIA-OV



mcgrath1
Typewritten Text
S11


(wdd) 14
00 50 01 §'1 02 52 o€ € 0 R 0's 5's 0'9 59 02 s. 08 '8 0'6 56 0l
' | | | | | ' | ' | ' | ' | ' | | | ' | | ' ' | ' | ' | ' | ' |
002- g S = s —3 - 3 o
S N w N SN = EN v S o
| i - W R I - N L
0 % T j
| ] x .
X
002
00°'T 2d
] 0 a0
00% ZH 02°0 a1
0 gss
1 . . Y L . o W3 Mam
| | | ) | ,, ZHW 000008¥ 66 45
0097 ,,ﬁ , o ( ,\ 89/¢¢ IS
i ) ) ,,,,, | x, L, sua1aweted buissadoud - Z4
008 L ,‘ ,,, ZHW 69Y6287°661 104S
,, ap 00°¢- 1
1 1— 595N 0§°ZT 1d
00014 ) HT IDNN
f ======== T} TANNVHD ========
1 oal
00eT 235 00000000°0 10
| 3 0°86¢ EN ﬂ
2SN 00°9 Ele]
00bT- 295N 000°08 Ma
8 121 Y
I 0\ %95 10£5129° ov
0097 ZH S£2061°0 S3¥ai
Py ZH 000°0529 HMS
; b sa
91 SN
0081 €12ad IN3IATOS
| o) 89/2€ al
0¢bz DOYdT1Nd
0002- N HI-99 099 Ww §  QHI0¥d
A 1ads INNYLSNI
i 60°0T awi |
€2900102 ~okeq
0022 OH siaipluereg UuonIsINbay - z4
1 ONDO¥d
00v ¢+ T ONdX3
(8)SZT-NIA-OV | IWVN
i Slolaweled eled jualin)
0092 (8)SZT-NIA-OV
(8)SZT-1IN-OV



mcgrath1
Typewritten Text
S12


(wdd) 13

S13

01- 0 o1 0z og ov 0s 09 oL 08 06 00T OIT 02T OST  OvT  OST 09T O0ZT 08T 06T 00Z OIZ 02Z 0SZ Ot
L ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' |
000T--
O'
001 2d
0 a9
000T | ZH 00'1 a7
0 ass
[ W3 MAm
| ZHIN $19£789°STT 1S
|| 9€559 IS
0002 sJ919weded BuIssadoid - 74
| ZHIN 000STE8 66 704S
| | | ap 00°€T €17d
| | | I _ ap 0061 Z17d
ap 00°0Z1 7d
000€] [ | 295N 09°ZL 7addd
I HI 2NN
| _ 91Z1/EM Z0¥dadd
1 | ============= {} JINNVHD ============
ZHIN 0T9L969°ST] 1045
000% ap 000 11d
235N 0TS Id
| J€l IDNN
8 =s=========== |} JINNVHD ============
0005+ o~ 235 00020000°0 zip
_ 235 000000£0°0 11p
\O | 235 66666669°0 1a
] 3 00 T
295N 00'9 1a
23sN £06°ST Mma
0009 7618 oY
0] 295 6087THO'T ov
N ZH OYL6LYO s3yald
1 ZH TSTOPPIE HMS
( ; 5
€L1 SN
0002 €12aD 1NIATOS
9£459 aL
| OH 0bdbz D0Y¥dINd
€1 |eng ww g aHg0¥d
12ads INMYLSNI
0008 STLT CLIR
80£0+007 ~a1eQ
SJalaweled CO_u_m_SUU< - 74
z ONDO¥d
. | NN A AN AN NSNS g bl
0006 ) L oy Loy, ot eciy ciayaysy bl SLTIIAOV JNVN
> b 25 o Nad FOReSEENR@stRels &85 sieldwWeled elRQ UB4IND
> ~ (oY BWWw oom N WwwWwobhRrMROOANR N = (SRS
i OPANOOWONWNIRAEWWNO w o b MNﬂl__>|o<



mcgrath1
Typewritten Text
S13


S0~ 00 S0 0’1 ST 0°¢ S'¢ 0°€ S'€ (084 Y 0°S S'S 09 S9 02 S/ 0’8 S8 06 S'6 0"
L 1 1 1 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 1 1 . 1 . 1 1 . 1 . . 1 . |
~ N N g N w N = N o N
& & 2 8 2 N P ey ~ a s
T o L b i A L —L —L
T 7 é ryymr N
000T
0002 \ \
000€
¥8€9L 8213 [esjoads
] Z618 9218 painboy
HL snajonN
000t Kousnbai
€'€C6” }1SamoT
T P 0°000% UIPIM [e5303dS <
o fousnbaiy
0005 e) 56662 1sjpwonoadg U
~
9€:71:ZL182-Z1-€00Z = ©eq uonisinboy
b 08¥0'Z = dwil uonisinboy
00000 UYIPIM 8sind
0009+ o 00050 Aejeq uonexejoy
N G5 ures) IaAI908Yy
T ﬁ 08 Sueodg jolaqunN
al juswuadx3
0002+ o) Indgs = eousnbag asing
062 ainjesadwa]
| €100 JueAl0S
eAou| Jejowonoads
0008
Q Z\O ueuep uibuo
* gpLAoE aNL
py
/Py EYLIIAOE [00E-ANuUN
0006 /Z1IM0 ™~ ueupy /dnoisy
UIBIDO /SOWNIOA /  SWEeN 2|14 Bled
J anjep Ja)oweled
sieloweled
EYI-IIN-OV
0000T €y THAOR



mcgrath1
Typewritten Text
S14


(wdd) 14

S15

01- 0 01 0z o€ ot 0S 09 0L 08 06 00T OIT 02T OET  OpT  OST 09T 0T 08T 06T 00Z OIZ 022 Of2
| ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | '
005-
O'
00'T 2d
1 0 Eh)
Loy | ZH00'T a1
005+ _ P _ 0 ass
| | | w3 MM
] I K P! I ZHIN 185€289°S2T EN
| 9£559 IS
000T— _ I 1919 Wesed BUISSad04d - 74
1 ZHW 000STE8'66Y  ZO4S
ap 00°€2 €11d
00ST+ ap 0061 FARE
ap 00°02T Z1d
1 235N 09°22 2addd
HI ZONN
0002+ 9TZijeM  ZDYdAdD
===========2J JANNVHD ============
6 ZHIN 0292969521 TO4S
0052+ 4p 000 11d
| O\/\ 295N 0Z'S 1d
oeT IDNN
(@) =============[}JINNVHD ============
000€- -
235 00020000°0 Ztp
1 235 000000€0°0 11p
95 666666690 1a
005€+ (0] 300 TN
] N 335N 00°9 1a
235N £06°ST Ma
% 1454 Y
0007 95 6082ZH0'T ov
ZHOVZ6/b'0  STUAIS
i o ZH ZSTOvYIE HMS
¥ sa
005¥ 86 SN
€120 INIATOS
9£559 aL
0005+ & Zb 0¢bdbz DOY¥d1Nd
+ €11eNQ WW S QHIOYd
i 1ads INNYLSNI
90°ST awiL
0055 80£0Y00Z ~a1eQ
Slolaweled CO_u_m_—.._UU< -Z74
I ONDO¥d
0009 ¢ ONdX3
EYT-IIA-OV  JWVN
Slaloweled ele uaJin
0059+ I LA AN A A DN A N A e
N v v o VOO NN R EENNNNMNNNNNNDWWDS DS Hh 0 ()]
N o Un BN pNo N PROEROOPUAN®ROWOSRE NON o €4 TIAmOV
1 N & 43 Bprasy NogReRRe eeRiENIRy 253 3 b T-IIA-OV



mcgrath1
Typewritten Text
S15


S0~ 00 S0 0T ST 0'¢ S¢ 0°€ S'E (V4 Sy 0'S S'S 09 S9 02 S'L 0'8 S'8 0’6 S°6 0
L 1 L 1 L 1 L 1 L 1 L 1 L 1 L 1 L 1 L 1 1 L 1 1 L 1 L 1 L 1 L 1 L 1 L L 1 L |
0001~ o % = = > o =N o S o 3
~N ~N o ~N (o)) [ee] - w h o = % v o
] — L o . L —l HaooH
T ) |
X
000T X
X
0002
\ \ : \\ / I )
000€-
000t ¥8€91 az|g |eoeds
z618 8z|g painboy
1 Hi snajonN
0005 Aouanbai4
L1126 }semo-
. 00007  WPIM [enoads
]2 . ©
ousnbaly g
0009+ o G6'66¢ 1eewonoeds (/)
T \O 0Z:S0:€1160-10-700Z = ®¥eq uonisinboy
08¥0'Z dwil uonsinboy
0002+ 00000 YIPIM 8sind
0 00050 AejoQ uonexe|ay
1 N 1% ules) JaA1999y
0008 ﬁ 08 Suedg jolaqunN
al juswuadx3
i o Indzs = eousnbag asing
\O 062 ainjesadwa)
0006 +Z >
10} €10a0 jusAjos
1 eAou| J8)awonoadsg
ueypep uibuo
0000T )
q/8llince Sl
T py
/Py A/g8L1IA0E [00E-ANun
000T T /2O ueupy /dnoio
UIBIDON /SBWNOA / | SweN 9|4 ejeq
J anjep Jsjoweled
sisjoweled
00021 q/8T-lIA-OV
q/8T1!iA0E



mcgrath1
Typewritten Text
S16


14000
13000

~12000

11000

10000
9000
~8000
~7000
6000
~5000
~4000
~3000
~2000

~-1000

02T —
T€EVT—

60°Sy—

VeSS~
LLSS~
£€°95—"

LY 19—
88769

69°0L—
El VA

S2°92
oou%"‘ =
sTLL

STTTT
OT€TT
Z6°ETT
LSVIT
L6°LTT

L6'6TT
zeozr\
26:021~\

18°¢CT
$9°9¢1
EO'LZI&
veLan

96221
GZ'SZI_/—
€6°6CT

SO'GE[f
Z['GEI/
¥9°0v1

S9UYT—
YT —"
8E¢ST—
66 7VST—

Yy 9T —

AO-VIII-061

10

S17

-10

220 210 200 190 180 170 160 150 140 130 128_( 1}0 100 90 80 70 60 50 40 30 20 10
ppm

230


mcgrath1
Typewritten Text
S17


S0~ 00 S0 0T ST 0'¢ S¢ 0°€ S'E Sy S'S 09 S9 02 S'L 0'8 S'8 0’6 S°6 0
L 1 L 1 L 1 L 1 L 1 L 1 L 1 L 1 L L 1 L 1 L 1 L 1 L 1 L 1 L 1 L L 1 L |
% ™~ ~ » > ~ = o o [
o o =} [t} =) o ) N N g
o o] B (=] o o (% o] o w
1 L —l —L o ey ' | ' i} |
O' Y ﬁ r Y Aﬁg 32: 4324 J_
000T
=\ ﬁ - \\\H |\| & \\
0002 \\
000€- \
000t
Aouanbai4
g 0226- }semon
00007  WIPIM [eoads 010_
| Aouanbai4
000§ —.F G6'662 Jojowonoadg n
| O\/\ GZ:8€1911€1-20-¥00C ©eq uonisinboy
() 08%0'C ®wlL uonisinboy
e
00094 00000 YIpIM 8sind
00050 Aejeq uonexejay
i 0 0z ules) JaA1999Yy
N 9 SUBDS JO JaquinN
0002+ ﬁ at juswipedxg
|ndzs @ouanbag as|nd
T 062 ainjesadwa]
[4 ? €1000 juanjos
0003 HN A eAoul J8)pwonoads
ueueA uibuo
€60!11n0e apIL
0006 <070 by
/P €60111A0R /00E-AHUN
/ZIHQ ™ ueupy /dnoio
J YIBIDO|N /SBWN[OA /| SWEN d]l4 ejeq
anjen Jsjoweled
0000T siejoweled
€60-1lIN-OV



mcgrath1
Typewritten Text
S18


S19

01- o€ 081 061 002 01¢ 022 0€¢
| | L | L | L | L | L | L
000T-
OI
| 00T Jd
0 4D
ZH00'T a1
000T o gss
W3 MAM
E I ZHIN T£5€289°S2T 1S
9£559 IS
0002 sJ919weued Buissad04d - Z4
ZHIN 000STE8 66V Z04S
, ap 0021 ZTd
ap 00021 21d
395N 08°€9 Zadod
000€+ HT ZONN
91Z3jem 2D4dadd
. =============7} JTINNVHD ============
ZHIN 029£969°S2T 104S
000% ap 00°€- 11d
BEN N 24 1d
. o1 TDNN
=============T} JTINNVHD ============
0005+ Ll 295 000000£0°0 1P
295 00000005°0 1Q
. X100 aL
29sn 009 Elq]
29N £€06'ST ma
0009+ 2’8622 Y
295 60822+0'T ov
i ZH 0v26L4°0 s3aid
ZH ZSZ°OvYIE HMS
4 sa
0002+ £9vE SN
€12ad 1N3AT0S
i 9€559 aL
opbz DOY¥d1Nd
JBIOjEN WW S AHFOYd
0008 133ds INNYLSNI
Y0'ET swil
| ¥120002 ~91eQ
sJdlaweted uonisinboy - z4
0006 1 ONDOYd
1 ONdx3
€60-IIA-OV  IWWN
Sloloweled eijeq ualin)
9qoud judlpesb sixe-¢ sai-¢g dedojeN
00001 [ NT /N S 71\ ISSSSSSS /NN DET Joj euindo 30U 2G0ig
NI & gy 2333MIY et R etet vl v il vl vl el il i 5 wn23ds JET piepuels
. B S 33X 2E aplR Lo Ehaesdaanbeoaltaaes 2 £60-11IA-OV
OCOPROOVLPINXRNOONNIORWONDT U = €60-1lIN-OV



mcgrath1
Typewritten Text
S19


000T

0002

000€

000t

0005

0009

0004

0008

0006

0000T

000TT

]

¥8€91
c618
HL
9'6¢6-
0°000%

§6'66¢C
10:L¥:€1181-¢0-¥00C
08¥0°C
00000
00050
o€

08

at

indgs
0’62
€10ad
eAou|
ueuep
Sollinoe

Py /PGSO H1IAOE
/00€-Anun /zIMO ueupy
/dnoi9 Yiein o /SBWN|oA /

anjep

sSlisjsweled

9z|g |esjoads
921G palinboy
snajonN
Kouanbal4 }samo
WIPIM [endads

Aouanbai4
J9)owonoadg

ajeq uonisinboy
awl] uonisinboy
UIPIM 8sind
Aejaq uonexejoy
ules) JaAI909Y
SUBDS JO JaquinN
juswuadx3y
aouanbag as|ng
ainjesadwa)
JUBA|0S
J9)pwon0adg
uibuo

SIL

sweN o|l4 eleq

Jojoweled

S20

SOT-IIA-OV

S0

1Aoe


mcgrath1
Typewritten Text
S20


~yH3
Z0EHt
STV VT
AE N
88L"bP
TGL"GS >
Zvb9S Q)
81896 “
B2 £8E-09

78509
298769
16869
625" 0L
86G 0L

(3
12

LLZTTTT
AN AN]
CLOETT
€997 ¢€TT
L96 " LTT
T96 611
'PI8T0¢CT

09121
S0L 22T _\\\\\_

6G8°¢¢1

AO~-VIII-115A
Standard 13C Spectrum

9%ﬁ9i§§\\k e
- . VOG-, O -
BGZ LA

028 00T

6LZ'LOTW\\\\

Dual 1H-13C probe

::::>_
. / _
129 %21
899'9ZI—~////_

6TG LCT
€EBTLCT

LY6"LTT
9€€° 82T > 9%
SLY 82T
L86"8ZT
GG00€T
STE"€ET
920" LET
P2 6€T
608 6€T
965" 0VT
TL6"THT

009 LVT
ree6vT
06T <241
rP1e 961
eTL 66T
'e0L799T

S21

I

l
160

180

I

200

ppm

120 100 80

140

220


mcgrath1
Typewritten Text
12

mcgrath1
Typewritten Text

mcgrath1
Typewritten Text
S21


S0- 00 S0 01 ST 0'¢ S¢ (VRS S'€ (00874 Sy 0°S 'S 09 S9 0L S, 0'8 S'8 0’6 S'6 (X
L L | L | L | L | L | L | L | L | L | L | L | L | L | L | L | L | L | L | L | L | L |
A (o)) o » N B w o] — o N [} =
il 5 P © Y o il 3 3 © % ©
— Ha L Fh HeoH e e it it {
04 ~r i
J 'R T
X
000T] X
0002+
| X
000€+
[ : Vil ﬁ
1 X
000t ~
0005 ¥8€9L 82| |enoeds
i L 2618 8z|g palinboy
0009+ H1 snajonN

. ¥'¥z6- Aousnbaig ysemoT
0°000¥ UIpIM [elosdsg

0002
Aouanbai4
i G6'662 J9)owonoadg N
00087 91:6G:21122-20-700C  ®¥eq@ uonisinboy Qv
| 0870’z = dwil uonisinboy
0006 0000°0 UIPIM 8sind
] 00050 Aejeq uonexeay
00001 % Ules) JaAI909Y
08 | sueds jousquinN
| al juswuadx3
00011 Indgs = @ouanbag as|ng
T 062 ainjesadwa)
00021 O £1500 JsAlos
J N F eAou| J8)owonoeds
000€T ﬁ ueuepn uibuo
601 111n0E 9L
HO PY /P60 LI1IACE p1ap|od
000% T+ 601 111A0E /e1309dS HINN
i AOV) siseyuAg tesul
pidey /NOILYHVd3dd NI
000ST "} /suonedlgnd /yreIDoN
/LYleiBow /s1esn /| sweN 9|4 ejeq
anjean Js)oweled
0009T sio)oweled
60T-IIIA-OV

60T!lIACE



mcgrath1
Typewritten Text
S22


(wdd) 14

S23

01~ 0 01 0z o€ ov 0S 09 0/ 08 06 00T 01T 0z1 0€T ov1 0ST 091 0.1 081 061 002 012 022 0€2 0t
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 | L |
000%--
0002-
_ _ _
I I Ll il I 00’} od
i 0 9
oy _ ZH 00'L a1
| 0 gss
| | W3 MaMm
ZHIN 0£0€289°GZ) 4s
0008 9€559 IS
i sioyoweled Buissaooid - g4
0000T
] ZHIN 000SLE8°667  2O4S
00021 ap 00°¢e €iid
| ap 00'61 Zl1d
ap 00°0zZ4 2d
000¥T+ 298N 092/ Zadod
. HL ZONN
00097 9Lzijem Zo4dado
| ============= ¢} TINNVYHOD ============
00081 ZHIN 0292969°GZ 1 Lo4S
\
| el o 8P 000 11d
| 29sNh 0Z'S Id
00002 \O | o€l LONN
7 ============= |} TINNVYHOD ============
00022
. | 985 000200000 zLp
935 000000€0°0 Lp
000¥¢— O 905 666666690 1a
] N M00 aL
00092 O 298N 009 3a
| ﬁ 09sN £06'G1 ma
z618 oY
00082+ O 095 6082Z70'L ov
: ZH 0v.6.1°0 s3yaid
0000£-] @) ZH ZSTovYLE HMS
| N 4 sa
e 08zl SN
0002€-| ﬁ £1000 INIATOS
. 9£659 aL
0ghdbz 904d1nd
000v€ €l lenquw g  gHEONd
1 HO 108ds INNYLSNI
0009¢ L0L awi
i 71£0%002 “eleq
sis}oweled uonisinboy - z4
0008€-|
1 _ z ONOO¥d
0000+ A AN AN e SIS A e —" i
o o A A U N AN PR UG A IR LRSS PR PELL-IIAOY  TINYN
N [N onN = o Ww PN WO R NN PNREWROOEREE NNOWO®OXOWNL 09YNN ed Sis)aweled ejeq juaung
0002V nw Lo QU= LoWANOho e S R g m p R pe R R S Ree bt ) PETT-1IIA-OV



mcgrath1
Typewritten Text
S23


(wdd) 14
00 S0 01 ST 02 S°C o€ S'€ 0 Sy 0°S 'S 09 $'9 02 Sz
L | | | | L | L | L | L | L | L | L | L | | L | | | | L | L | L | L |
o w N w [ B © 9 © o = ® =
05-- 2 S § g g 2 838 2 gy = %
L L I U Y I 1 HI L
OI jﬁxﬂ Ll
. ! K
X
05
X
00T
[ [ 8 8 . ("~ % H / M d 00} od
0ST i ! J + > | 0 a9
| J | ZH 020 a1
/ Y g 0 ass
002 | | W3 MAMm
,\ \,‘ /) ZHIN 0000081661 ES
| Il y 80/2¢ IS
\ sJeewe.ed Buissed0.d - Z4
0524 /
| | \ ZHIN 6916287667  LOLS
J | ap 00Z- 1d
006 / \ | 288N 0GZ} ld
\ , HL LONN
1 ) | \,,, ======== JTINNVHO ========g
F \ | N
05¢9 O g \ } e
| Vi \O ] 285 000000000 1a
/ 0862 aL
00t 298N-00°9 3d
295N 00008 Ma
1 0 805 oY
0 088 10/5129°7 ov
N | ZHGE/06L°0 | S3™Al
] O ﬁ | ZH 0000529 HMS
, 14 sa
005+ (@] | ]8 SN
) €12a0 LN3ATIOS
O ’ 89/2¢ a
055 N__~ 0gbz 90dd1Nnd
A HL-89 099 Ww G  dHIO¥d
1 10eds INNYLSNI
Zrol awi]
0097 D €2900102  okd
| SJsjpueled co_u_w_jco< A=
0594 b ONOOYd
I ONdX3
] (bL)eloL-A-s1a@  INVN
slglslleled ejeq juslin)d
0024
(FT)RTOT-AI-S1d
J ($T)e191-AI-S1d


mcgrath1
Typewritten Text
S24


(wdd) 14
01- 0 0T 0z o€ ov 0S 09 0Z 08 06 00T 0TI 0z1 0€T ovI 0ST 091 01 081 061 002 012
L | L | L | L | L | L | L | L | L | L | L | L | L | L | L | L | L | L | L | L | L

00T-

00T

002

00€

00¥

005

009

004

008

006

000T—

00TT

>
z8'9r—"
N
e
N
"

0T 2T~
seer—"
09'v¥
69'v¥
2LsS
1195
9/°9§
7869~
09°0L—"
SL°9L
00°22
ST'LL

il sl e e
NNNNNNNWWDS Do
NOANNN®OOWNFE NON
VOV OWARWOWO VTWO
OWHNWAIOORN ONWV

6v° ST~
L9°6ST—

or'T 2d
0 a0
ZH00'T a1
0 ass
W3 MaMm
ZHW 09%€¥65°S2T 45
89/2¢ IS
sJ19weded buissadoid - 24
ZHW 0866181661 Z04S
ap 00°81 €11d
ap 0081 21d
ap.00°2- Z21d
295N 00°08 2adod
HT ZONN
91Z1jem ZDYdadd
Z3 TAINNVHD ========
ZHW 0506909°SZT 104S
4P 000 1d
23sn 00°S 1d
€1 TIDNN
|||||||| T3 TANNVHD ========
N
1 oL
295 966666650 v113ia
335 000000£0°0 1P
335 666666690 1d
10862 L
235N 009 3a
235N 05991 ma
€'9682 o)X
235 0T#2160°T ov
ZH 22785+°0 S3yald
ZH 620°0£00€ HMS
v sa
162 SN
€12aD 1IN3IAT0S
9£559 aL
0¢bdbz DOYd1Nd
HI-99 099 Ww S gHIOYd
123ds WNYLSNI
1601 awil
€290010¢ ~a1eQg
SJalaweled Co_u_m_36u< -Z74
T ONDOYd
z ONdX3
T)eI9T-AI-S1d|  JNVN

Sl9laweled eyeq ua4in)

(PT)BTI9T-AI-S1A
(PT)eT9T-AI-S1A


mcgrath1
Typewritten Text
S25


S0~ 00 S0 0T ST 0'¢ S¢ 0°€ S'E (V4 Sy 0'S S'S 09 S9 02 S'L 0'8 S'8 0’6 S°6 0
1 1 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 1 . 1 . 1 1 1 . 1 . 1 . 1 . 1 . 1 . |
o S N w N © [= o w = N —
o =) © ) =) N N ) o o Iy U
0 —
0001+
0002 \\ \\ - r x\ = \Hﬁ i _ s ] -
000€+ k j
g ¥8€9) 9z|g |enoads
000t 2618 971G palinboy
S b O\/\ HL shajonN
1 \O 9'¢z6- Aousnbaiq }semon
0000 YIpIM [eoadg O
0005+ o\l
Kouenbaiy ()
G6°662 J9)owonoadg
. O €6:2G:€21/2-20-¥00C  ®jeq@ uonisinboy
)y 0870z  @wll uonisinboy
0009 @] .
ﬁ 00000 UipIM 8sind
] O 00050  Aejeq uonexeloy
A4 ules) Janl9oay
(0]
00044 08  Sueog joJlagqunN
N__~
al juswuadx3g
] Indgs = @ouanbag as|nd
062 ainjesadwa]
0008+ (@) €10ad juanjog
eAou| J9)pwon0adg
1 ueuep ulbuo
qggiliinoe Sl
0007 O Z\O py /pyageiinace
+ /00€-ANun /ZIO~ Ueupy
] /dnoi9 yyein o /sewn|op / aweN 9|14 eleq
anjea Jsjoweled
0000T sigjaweled
qeEZT-IIA-OV
qgztiiaoe



mcgrath1
Typewritten Text
S26


(wdd) 14
01— 0 (028 0¢ 0¢€ (04 0§ 09 04 08 06 00T 0Tt 0¢t 0€T ov1 0SsT 091 041 081 06T 00¢ 01¢ 0¢e 0g¢
[ [T (U AU (NS RN AU EN AR SR RSN EN SR SN SR N S ENN S (S N AU (NS E A S R SN RS R

S27

000T-
O| " _, L Ui " K.*k ..L_.!r.* _.;j %A w Lok iy Ton ' dula :;.Ew»
0001+ i ‘
] | | Lo
| __ | _ | 9£G6G9 a9z1g |enoadg
0002+ _ 89/2¢ 82|g palinboy
. ogl sna|onN
9 /1EL- Aousnbai4 1semo]
000€+
eovviLe YIPIM [e}oads
. Aouanbaig
a 89'Gel Jsjpwonoeds
01:¢¥:60L9¢-20-700C djeQ uoledljipoN
. 00:8€:¥1180-€0-¥00C 8jeq uopisinboy
0005+ €ZYvo'L awli uonisinboy
] 0002'S UIPIM 3sind
00020 Kelag uonexe|ay
0009 Sl o~
1G2e ules JaAl1908y
1 0]
- LL0E SUBDG JO JaquinN
0002+ ai juswpadxg
] ogbdbz aousnbag as|ng
O 00 ainjesadwa]

0008 I
N €1000 jusAjos
| O
% Joyiny
0006+ (9] j0ads Joyowondadsg
O als
00001 N _~ 1001 18UMO
] HAWD X1uyos)ssaly
ayosnAjeuy oxng “HANXN uibuo
000TT
aqoud O¢L-HL [ena

E o E:.:omaw D¢l plepuels
qgzL-IIAOY Juswiwo)
00021
qgzL-IIAOY aplL
T PY /Z /AEZ LA
-0V /00S-X¥d /ZIMO ueupy
000€T o Z«G
+ /dnoi9 yieiH o\ /Sawn|op / sweN 9|4 eyeq
i anjep Js)aweled
S18)8 4
0001 A AN =N \f | ="\ S5 AN loweled 3qoid SET-HI [eng
. NN VUYL DO NN NN NN e e o e e el e g e g = E—— wnupads DET plepuels
NN S (Sl e o)) LWOWOOOO NN QO HFRFRFEEREKRERNNNNNNNNNNDWW H DAt w1 ()]
i =W o= NNV WO ONON CNEWWWANOOREUONNNOOW® NONN o w qeZT-IlIN-OV
N O w N V1O WOHHOOUIOO ONVNNOOINOOOWOUVIDDDAOMOWDSAWYO uwow D ~N
FNONNOWOUVMIEFEEFNRAOOUVIUVNIOOO OWOW O oo DMNHI___>IO<



mcgrath1
Typewritten Text
S27


S0~ 00 S0 0’1 ST 0°¢ S'¢ 0°€ S'€ (084 Y 0°S S'S 09 S9 02 0'8 S'8 0’6 S°6 0
1 1 1 . 1 . 1 . 1 . 1 . 1 1 . 1 1 1 1 . 1 1 . . 1 . 1 . 1 . 1 . |
(o)) w s N » N - o] [ N o w [ - o o
=) =) =) © o o ) N L o © =) o o N )
05— w v o <3 o © I N N N~ N oS % .M N ~N
— —L (N Y i IR ) P T oo “ Hao
I e (e T r
05
0014 v8e9l oz|g |enoads
2618 92Ig painboy
i ﬁ - ~ ﬁ \ .\. l\l Iﬁ: Hl snajonN
0STH g L v'1e€l-  Aousnbai }samo
] g ) i 7€929  WPIM [enoads
N Aousnbaiy
00Z- £8'661 Jsjawoloadg
(L ¢v¢¥:6019¢-20-¥00C  die@ UohedlyipoN
1 00:¢2:¥LLLe-€0-¥00C ajeq uonisinboy
052 080€°}—awiL uonisinboy
] ooov'el UIPIM 8sind
0000z  Aejeg uonexelay
00€+
g uleo) JaAle09y %
$9  SUBOS Jo JBqUINN
o al juswuadx3y
0S€+ P
oebz  o@ousanbag as|nd
] 0°00¢ alnjeladwa]
€10ad JjusAjos
00t @)
] N Joyny
O ﬁ 100ds J9)pwon0adg
0St—
e} RIS
] 0] 1001 FENIe)
005 N~ Hawo
A 3Iuyosyssaly ayosnAleuy
| Jaxnig “HIANXN uibuo
aqoid OgL-H| [ena
055+ 9] wnijoads gL piepuels JuaWIWOoD
0
- ol
] +Z P HIAOV L
0] PY /L /ZL-NIA-OV
009+ /00G-X¥a /ZIHO - ueupy
/dnoie) YjeiHopy /sewn|op / aweN 3|14 eyeq
anjea Jojoweled
g \/O 0 y
9q0Jd DET-HT |end
059+ SRR 1oads HeT prepuels
LT-1IA-OV


mcgrath1
Typewritten Text
S28


01- 0z 0€ ov 0S 09 0z 011 0zt 01 08T 061 002 0Tz 022 (]34
L | L | L | L | L | L | L | L | L | L | L | L | L | L
0005-
Ol
00T 2d
0005+ 0 &
ZH00'T a1
1 I 0 ass
| E| MaM
0000T - | ZHW #19£289°SZ1 EN
9£559 IS
] | sJ919weded BuISSad04d - Z4
ZHIN 000STES'66F  2O4S
000ST+ 4P 00°€Z €17d
ap 00°61 211d
. ap 00°0ZT Z2d
29sn 092/ Zadod
HT ZONN
00002 9TZIBM  zDYdAdd
====E====E=== |_WZZ<I =E==g====m===
] oS 4 8]
\O ZHI 0292969°SZT 104S
ap 00'0 11d
00052 5350 02° 1d
J€T T2NN
4 ””"""”””””"""HLJWZZ(IU =E==g====m===
(@)
| N 295 000200000 Zip
0000¢ 395 000000£0°0 11p
O % 295 666666690 1d
. 00 aL
0] 295N 009 aa
| 0 295N €06°ST ma
000s¢ N 2618 DY
A 3956082201 ov
. A ZH 0V26.%°0 S3yald
ZH ZSTOVYTE HMS
| 4 sa
0000¥ o 69vT SN
0 €12ad 1N3IAT0S
. N~ 9€559 aL
® 0€bdbz DO¥dINd
€I enq WW S aHI0Yd
St
000 | 123ds INNYLSNI
A~ 80'TT wil
. 0~ =0 £1£0%002 a1eQ
Slolaweled Co_u_m_j_uu/\ -Z74
00005
I z ONDOYd
AN | A NNEZL AN | AP PSS AN | oy e
7 eI N IS VU oD O NN N NN i g S T = BZET-IIA-OV JNVN
PRER E 57 feseiegen e SEBEESEERRNNRERERRE 35kkEn 8 8 S1o1WeIRy BIRQ WLIND
= 00 W W By N O WO NON WO viow NHENOOUVMMOVWOVWOUONOPRANOWDWO N V1woho [=)] H
NV DD PROWWONFNONWWOD o [N EVE SE] v N NNMHI___>IO<

(wdd) 14

000SS-

S29


mcgrath1
Typewritten Text
S29


S°0-

005

000T

00ST

000¢

00S¢

000€-

00S€

000t

00SY

0005

00585

0009

0059

0004

0082

(wdd) 14

0008

00 S0 0T ST 0'¢ S¢ 0°€ S'E (V4 Sy 0'S S'S 09 S9 02 S'L 0'8 S'8 0’6 S°6 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |
(o)) N N B v N O - o N O -
% § 8 3 2 |8 % u 3 e a i
oo
—L T_l_ —L L 1 i} ik | I i | ik |
J | J‘,‘i T [
\\ L \\ = Tl&\\\ﬁ .\ = =
¥8€91 9zig |esoads
2618 a8z1g pasinboy
& HL shajonN
¥'GC6- Aousnbaigisamo] ©
™
Ll O\/\ 0°000% UIpIM [ejoeds N
0 G6'66¢ Aousnbaiq isjowonoads
e
6%:91:121€L-€0-¥00C ajeq uonisinboy
08%0°C aw1 uonisinboy
O 0000°0 UIPIM 8sind
N 000S°0 Kelaq uonexe|ay
O ﬁ 9¢€ ules) JaAl9o8y
08 Sueog Jo JsquinN
© al juswuadx3y
O |indzs aousnbag as|ng
N o 062 ainjesadwal
€10ad JUBA|OS
BeAOU| J9)pwon0adg
0 uelep uibuo
NIZ & Gy lilinoe oL
Pl /PGy LIIIACE
/00€-Anun /zio ™ ueupy
/dnoio yyeIn o /sBWN|oA / aweN 9|14 e1eg
\/O © an[eA J9)oWeled
sisjoweled
SYT-IIIA-OV
SyTiAOE



mcgrath1
Typewritten Text
S30


(wdd) 14
0T- 0 () 0¢ 0¢€ (014 0§ 09 04 08 06 00T OTT 0ct 0€T ov1 0ST 091 041 081 061 00¢ 01¢ 0¢e 0€c¢ 0t
N (U (Y NS (NS (NS AN AU SN AR EN SR EN U NS H SR NN HN SR (T N (S (R H A SR RN S R

S31

O|
] _ I I
| __ I o ! ! ! 00T 24
0005 L ! _ 0 4D
| ZH 00T a7
I | 0 gass
| _ W3 MAM
ZHIN 609£289°52T 1S
9£559 IS
00001+ m\_wuwc\_m‘_ma Dc_mmwuo.hn_ -Z74
ZHIN 000STE8'66F  2O4S
| ap 00'€2 €171d
ap 0061 Z17d
9P 00021 21d
Dasn 0922 zadod
000sT HI ZONN
9TZ)EM  ZD¥dAdD
| =============7} JTAINNVH) ============
Ll oS ZH 029/969°SZT  TOAS
00002 o 9P 000 11d
~ J9sh Q¢g's Td
D€l IDNN
=============[} JTINNVHD ============
o 235 00020000°0 2Ip
[ 235 000000£0°0 1P
00052+ N 95 666666690 1a
0) 300 ETH
% 295N 00'9 Elq
] 295N €06°ST ma
@) 2618 oY
0O 295 6082270°T ov
0000€ ZH V26770 suan
N__~ ZH ZSZoVYIE HMS
% sa
. 8121 SN
€12ad IN3ATOS
9£559 ar
0005 € ) 0€bdbz DOY¥d1Nd
z € [enQ WW S gHIOY¥d
HN F 13ds INMALSNI
- 0Z°01 awiL
YTEOY00T ~a1eQ
Sslalaweled :O_.._._m_SUU< -Z74
0000%
070 f 4 ONDO¥d
AN A INY A e SN AN | Ehoy Da
y RE R S5 3393 IINNIIY SECCECRSRRENEREEEE 23385 & o ST llA-OY | IWVN
% o oun mobob wwomiasd FNHEHRWON®RORNN®®®0WRNO© OONN O ~N Slolaweled eie g ualin)
NeE Be | ©Rgs Sephous BNNDESEERYBLYSNERN RBE8R & & SHT-1IA-OV



mcgrath1
Typewritten Text
S31


00

S0

<

ST

0cT S$T 0¢ 3

S'L

08

S8 0’6 6

8v'L
1€~

Ee
v

€8e
S6'1

~~070

161

T:Dd

0:4d

00°0 (zH) 91

¥ 4SS

€ ‘Mam

000000€£T°00% (zZHW) 4S
9€SS99 ‘IS

(ZHW) TO4S

Xap) 11d

0 :(@9sn) 1d

:SN9PNN

‘0aL

0 :(39s) 1A

0 :01) @amesadwo |
:(d9sn) 3a

0000000070 :(@9s) ma

0 :ulen IBAIIY
/8€9¥86°€ :(29s) dwi] uonisinboy
00000000°0 (zH) S3¥ald
}(ZH) HMS

'sa

0 ‘SN

JUdA|OS

‘alL

:9duanbas as|nd

:9qo.d

:1919wWo.1d3ds
00:TO:STLSZC-90-0T0¢ -=1eq
PIT-IA-¥d °PIL

S32


mcgrath1
Typewritten Text
S32


S

(wdd) 13
001 o011 0zl 0€1 ov1 0S1 091 0L1 081 061 00T 01T

A
7
J
3
7
AN

/

SILITI
6LYT Tl
SeveTl
0681
0SLL'6T—
9£08'SS
889595
ETL9S
£200°LS
£6§9°09
991869
876'69
1101°0L
LY190L
0898°9L
€ETI'LL
98LELL

v'T :D0d

0:dd

00°T (zH) 91

0 :gss

T ‘Mmam

009YE¥6S°SCT ((ZHW) 4S

89/2¢2¢ ‘IS

pauyspun :(zHW) zO4S

00°8T (apP) €11d

00°8T ¢11d

00°2- «(9p) 2¢1d

00°08 :(@dsn) zaddd

HT :2 shapnN

912)eM :DUdAdD

00506909521 (ZHW) TO4S

0070 X(gp) T1d

G :(d9sn) 1d

JET T SndPNN

T:04aL

pauyspun :(29Ss) 11Id

£'0:09s) 1A

867 (D) @4meaddwa

00°9 :(29sn) 3a

S9910000°0 :(23s) ma

€°9687 :ulen IdAIDY

T¥2160°T :(29S) dwi] uonisinbdy
68122¢8SY 0 (zH) S3yuald

0£0°0£00€ (ZH) HMS

¥ :sa

TO€ ‘SN

€12dD JuUdA|0S

9€659 ‘Al

0£6dbz :9dudanbas as|nd

9110//008Z A¥D-Z A/HI-99 099 ww § :3qo.d
159ds :19)owo4ads
00:9%:8T19¢-90-010¢ -21eq
(BT)YTIT-IA-¥d ®RIL

~
Ay

1L91°091~"

S
s
.

8ESELOT —

NSNS

LO9ETIT~_
POTIETT ~_
SHS9'LYT ~_
L0961 ~_
LLITTST~
£0SE°TST—
L0TL'6ST

SESL6ST

L18L'991 —

IS
o
n
2
=N
@

9565761
Claaa’!

b}
J
=
>

991¥ el

8]
x
=)
=
ES

€5TL°001
¥£€26°001
8501
€T LOT
Yery'8tl

w
o
%
3
]
S}

L6€0°81
9¥20'8T

S33


mcgrath1
Typewritten Text
S33


S34

S0~ 00 S0 0T ST 0'¢ S¢ 0°€ S'E (V4 Sy 0'S S'S 09 S9 02 S'L 0'8 S'8 0’6 S°6 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |
o o v N v w N - o - o - w
1 o [t} o ) o ©o o i N w N g b
o o o B v [*5) H =] o [es] o m w
0001~ i W —L Ly I PN TR B | i i I P i B
L0 B /A —— ﬁ! -
000T
000¢+ . \\ L\. \\\\\ l\\ \\ —— —— — 5 ﬁ.
000€- - \
000 y
0005+
T 00T 2d
0009 0 s
ZH 000 a1
] 0 ass
0002 ou Mam
ZHIN 09T100€8°661 EN
1 o~ 89/2€ IS
0008 m.—” \O sJ3)aweded BuISsad04d - 24
] ZHIN 0S/82£8°661 TO4S
0006 4P 00°0 17d
0 29sn OF"€T Td
T HI TONN
OOOOHl A7_ H"””""""""”””H%JWZZ{IU =x=====g====
T 295 00000000°C 1a

ZH €£2728€°0 SF¥aid

000T T o O 3 0°00€ T
(0] 235N 00°9 Eld
1 N 225N 2686/ ma
00021 J ¥'90p 0y
) 295 £9T080€T ov

O
000€T 0] o ZH 8S1°€929 HMS
Jz z sa
] P 19 SN
000%T o o /@ €12aD IN3ATOS

¥8€91 aL

i ogbz D0dd1Nd
000ST HO €1 |enq Ww S AHIOYd
10ds INMYLSNI

i 618 awiL
00091 92£0¥002 ~a1eQ
SJolaweled co_u_m__.._Uu< -Z74

00021 1 ONDOYd
S ONdX3

T qLT1-1IA-OV ANVN
0008T sli91aWeled eleQ ualin)

q//T-1IA-OV



mcgrath1
Typewritten Text
S34


S

(wdd) 13
08 06 001 o011 0zl 0€1 ol

091 oL1 081 061 00T (U

AN
7
N
A
7
AN

£590°T1
S691°T1
18€°C1
L0L9°6T
00£S'tY
1879°tY
LISty
LYOL'SS
0£LY'9S
¥859°95
LYE69S
EReres
95869 X
OPTO0L
€289'9L
6666'9L

Ty

9= LY IR IR Y LT LN
~=N = DO OO = = = =N BB B 1 B B I W W
i SO NI W N0 O = N300 00000
=3 N R = WO 0O oW BN QO WEWVAO
W D B — QDWW WO O O N W R N— R
W W W Oo= SN B IDW NN IO = W

SAREIIEFARXREDL~ER DL NI DO

v'T :Dd

0:dd

00°T (zH) 91

0 :ass

T ‘Mam

00692219°00T (ZHW) 4S

9€SS99 ‘IS

pauyespun :(zHW) Z0O4S

¥/2°81 «(9pP) €11d

¥/2°8T C1I1d

00°€ «(gp) 21d

00°06 :(@dsn) zaddd

HT :2 shapnN

91 2)eM :DUdAdD

086282¢29°00T :(ZHW) TO4S

00°€ X(gp) T1d

9°6 :(29sn) 1d

JET T Sh3dPNN

T:04aL

pauyspun :(23Ss) 11IA

Z'T:39s) 1a

862 (D) @4meaddwa |

069 :(9sn) 3a

0802000070 :(2°S) mad

€02 ulen IdAIIY

886T€9¢ T :(29s) awl] uonisinboy
1826299€°0 (zH) S3¥aAld
29%°'8€0%¢ ((ZH) HMS

¥ :sa

960t SN

€12dD uUdA|0S

9€559 ‘Al

0£6dbz :@dusanbas as|nd
6S€0/0S¥¥01Z A¥D-Z A/HTI-99 099Vd Ww § :dqo.d
AN 193ds :1219Wo413ds
00:4¥:6T122-90-0T0¢ -21eq
(6T)ZTIT-IA-¥d PRIL

7957651
90€9°6S 1
£€090°091

S35


mcgrath1
Typewritten Text
S35


(wdd) 13

00 S0 01 S 0T ST 123 09 9 0L SL 08 S8 06 6 001

% 806

LN
RiEn 7 e & J
_

1 Dd
0:99
oS 02°0:(zH) 91
0 0 :4SS
d H u T :Mam

0000008¥°661 :(ZHW) 4S

89/2¢€ S
o £69¥6281"661 :(ZHW) TO4S
ZJM\U 00°¢-:(ap) 11d

0¢c

S36

G921 :(39sn) 1d
HT :sna|dnN

T:04lL

O/ C
o O
%WN O 0:(29%) 1@
p N__~ 8627 :01) aanesadwa )
o A 00°9 :(?9sn) 3@

00080000°0 :(2°s) Ma
G'QZ :ulen JIdAI9I9Y

N O 10£ST129°¢ :(39S) awi] uonisinboy
N~ 98¥£/061°0 :(zH) SIy¥aAld
0] Q 000°0529 :(ZH) HMS

¥ :sd
o 91 ‘SN

€12dD :usAjos

89/¢¢:dL

0¢6z :2d>uanbag as|nd

N 9110//008Z A¥D-Z A/HTI-99 099 Ww § dqoid

o0 123ds :913Wo41dads
00:ZT'0TLECZ-90-0TOC ®¥ed
(02) BSOT-XI-0OV ®ML



mcgrath1
Typewritten Text
S36


(wdd) 13
01- 0¢ o 0s 09 oL 08 06 001 o1t 0zl 0€1 ovl 0s1
| | | | | | | | | | | | | | | | |

S
=)
=)
Q

091

0L1 081 061 00T 0I¢

0¢c

= 2ES R R e e e I P PN R | P e e o o e e
AN < A DVOOO oSO I XD —m=== NRRRNRNRDNDLWRWWE BBy
o = Boo b xoRrAIIDN SONENPAENONANTNINRHRROWARND = NO=NDN
) o =3 QWO =AU INIE DN QU= NI EESLWLERNIORL Livwlo—n
[0 = [ — DR —-LWodJIxxaond b SN OEOOSEEIVOPRXRXAIVDI=L —RDIWD
NeR R O £ w LOBE U =0CEDSH=0 SOOI RIROSIALTTOS RSO = B

TUNUVOS A~ NONRNDE~GRAD 0L s oKX

¥'T :Dd

04D

00°'T X(zH) a1

0 :ass

T :Mmam

009V E¥6S5°SCT (ZHN) 4S
89/¢¢ ‘IS

pauyspun (zHW) ¢04S
00°8T (9pP) €T11d

00°8T ¢11d

00°2- «(gp) 21d

00°08 :(@9sn) zaddd

HT :Z sha]pnN

9T Z}eM :DUdAdD
00506909°S2T (ZHW) TO4S
0070 (gpP) 11d

G :(09sn) 1d

JET T SNIPNN

T:04L

pauyspun :(29Ss) 11Id

270 :(39s) 1A

862 () 2amesddwd |
0079 :(29sn) 3@
S9910000°0 :(2®s) mAd
€°08SG2Z ulen IdAI1I3Y
1#2160°T :(29s) w1 | uonisinbdoy
681228S+70 (zH) s3yaid
0£0°0£00€ :(ZH) HMS

¥ :sa

¥/.Z SN

€12dD AudAjoS

9€659 ‘Al

0£b6dbz :2dusanbas as|nd

9110/£008Z Q¥D-Z A/HTI-99 099 Ww § :3qoid

AN 109ds :1913Wo.a1d3ds
SRR 00:2Z:0T.LEZ-90-0T0Z :23ed
EBaS (02) BSOT-XI-0V ®PIL

S37


mcgrath1
Typewritten Text
S37

mcgrath1
Typewritten Text




