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STANDARD 1M OBSERVE

Pulse Sequences 52pul

Salvent: COCIZ

Anbient temperature

INOVA-A00  "cosy.chem.buffalo.edy"

Relax. delay 1.000 sec

ions
OBSERVE  HI, 399.1388918 WHz
DATA FROCESSING

Line broadening 0.9 Hz

FT slze 32788

Total time 0 min, 41 sec

S22

—3.518
3,503

¥ T

PhT_para_c1_sn_c1a

Fulse Sequence: s2pul
Solvent: C

Ambient tomperature
GENINI-300 ‘rossy.cham.buffain, sdut

Relaw. delay 5.000 sec
Pulse 90.0 degrees
Acg. time 1.706 sec
width 18761.7 Iz

onz

cont i nuous 1y an
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT zize 65535
Total time 1 hr, 59 min, 57 sec

186,564

165,185

_78.082

—_—i 567




BI2E0-pgE 117 -end

eoci3
amparature
"Locsy. chem.buffato. en® |

Tay 2.000
39,6 dagreas
Acy. Lime 1.511 sec
Widgin 100000 he

16 _repetitions
DESERVE W1, 119.5954048 HHz

Pulse 31

9 0.7 Hz e
FT cize 65536 i
Tmin,

Total Lime 18 sac

—6.078

i I -
4
| b
|
L] 8 7
oy 0.6 _r8
.90 0.8
pRIE30-pgdlfl7-end_c
Pulie Sequence: c2pul
cp:
€13, LS. 6395503 WHT
H1, 489.9006503 MHz
0 ds
STy on
16 modulated
UATA PROCESS|
Line broade
FT size 131072
Total time ! hr, 2 min, 51 sec
S=
aHEE b
las wr
8 | s 2
e (| & 4
3 | %

6.000

040
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fs=0NE-substrate .

Pulse Sequence: szpul

O‘:T, =
- NH
>
88 Lﬁ s
I L 1d
-

6102

3501

1.504

.98

phf_para_ase_sm_c13

Pulse Seguence: szpul

A amperature
GENINI-300  "roesy.chem.buffalo.cdu

2
i
128,435

Relax. delay 5.000 sec
Pulse 90.0 deqrecs
Acy. time 1.706 sec

16 repetitions

OBSERVE C15, 75 4535185 fiz

DECOUPLE = HI, 300.0754421 Hihz
cuer 1023 d8

continuousiy on
VALTZ-16_modulated

114,478

DATA PROCESSING 1d
Line broadening 1.0 Hz /
FT size 65536 I
Total time 1 hr, 59 min, 57 sec
=%
e
285 5 g -4
1L 2 3 5
5 | £ 5
488
g 22
w = |
11 |
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|
T ! T T T T e - -
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P s1=pgi 21 S-eni |
Pulse Sequence: szpul 7’-\\ el ‘
Salvent: £OC
Ambient tomperatur i (e NS
INOWA-508  "tocsy.chem. buffalo.edu” [
Relax. delay 7.000 sec
Bulce 34,6 degrees
4. time 1.691 56
Widih 100000 i
L6 ropetitions
UESERVE W1, 419.635401 ol
DATA PROCESSING ) 2]
Line broaganing 0.7 Nz it
FT &ize 65536 il
Total Lime 1
l B
s
= ‘
| i i
| I |
I
| 1
|
|
l
, —r—T T v T r —r— ] — ! '
9 8 7 [ 5 4 3 z L ppm
[T 1 1w [ Zom
2.85 I [N 0.8
PhFEa1-pg87 fi-end (13
bulse Sequenca: s2pul o
User: 5
THOVA-500 b

A0 repetit i 1e
DBSERWE C13, 125 BB95504 iz N
DECOUPLE 11, 4203008303 Hiiz B ln
Power 40 d@ L[
cont biiaus 1y on il
LTZ-16 modulatad T |
DATA PROCESSTNG =
Line broadening 0.5 Nz (
F1 size 131077 |
Total time | hr, 2 min, 51 sec I
[
au || 5 &
55 | & 3
E | &
uB | @
1] b
S0 |
& 2 |
w ERES
1 | 5 5
| g ilz £
‘ R
LI N ]
| T

163,884




pheats
Pulse Sequence:

Solvent: COC1A

Ambient temperaturs

INOVA-5D0 “Locsy.cham . buffa o, equ”

Relax. delay 2.000 sec
e

16 repetitions
OBSERVE  HI, 484 8984021 MHz
DATA PROCESSTKG

Ling broadening 0.7 Hz
FT size 5553F
Total time 1 min, 18 sec

phf_pel_ca_prod_e13

Pulse Sequence: sZpul
Solvent: £0CT3

Anbient temperature

GEMINI-300  "roesy.chem.buffalo.sdu®

Rélax. dalay 5.000 sec
Pulse 90,0 dearees
i £ 1 2

0BSE €13, 75.4536195 HiZ

DECOUPLE H1, 300.0754131 Hiz
er 1023 dp

cont Intous1y on
T modulated

DATA PROCESSING

Line broadening 1,0 Hz

FT siza 65536

Total time 15 kr, 27 min, 58 sec

117,134

7.922

—77.000

4486

l-‘\)l)

5B.928

__55.838

—36.317
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S27

phT334-pghsealbrf-7

Pulse Sequence: szpul

Sojvent: COG13

Ambient temperature

File: phf39a-pgescolnfe-7
TNOVA-A00  “eosy . chem_buffalo. edu®

Fin' 890016 \

15 repetitions s
OBSERVE  H1, 395.9388047 MHz 2 | 5 &
DATA PROCESSING clles
Line broadening 0.8 Wz 6 o
[T size 32766 | |
Total time 0 min, 44 cec -

4.382

—A.ar8

6 5 4 3 2 1 ppm

PNF339-pgsscolnlb-9

Pulse Saque
Salvent: COC1A

Fmbiont temperature

GEMINI-300 “raesy.chem.buffalo, edu®

s2pul |

7.522
77108

—77.347

—17.72

= |
Nies
Relax. delay 5.000 sec Y / |
FPulsa 90.0 degioes N
time 1.706 sec

=

<
azd
N 7/

ns
3, 75.4536135 iz |
DECOUPLE H1, 300.0754431 WHZ 2 \

Total time 13 hr, 27 min, 58 sec

a0.642

130,483

T Ti0.422
—128.274

124,913
123.645
116.780

111,188
105,652
—36.643
L6358

58,935

183,831
.- 153,241
143.643
139,612
118,585

Ll e s m L et e it

ppm




PRTEAE- g 2Aca 1067

Pulse Sequence: szput
Solwent: CBC1Y
fmb i ant Lompar
THovA=an

o
HI, 133 8384054 Mz
BATA PROCESSING

Line broadening 0.7 Hz & ‘
FT size 65536
Total time I min, 18 sac
1=
4
2
s22825E
233y
J | Il
I
‘ |
il
|
L1
9 8 7 [ 5 a 3 2 1 ppm
[ Jan .
.47 i ¥ e i i 1AL Lt
|
13C OBSERVE |
Pulse Sequence: sipul ZES
Solvant: CDC1E i
Ambi &t Lémperatire fad g
GEMINI-300  "rossy.chem.buffalo.edu’ 17
Relax. delay 5.000 sec
Pulse 90.0 degrees |
Acg. time 1.706 sec
Width 18761.7 Wz
1160 repetitions
OBSERVE C13, 75,4535195 MHz
DECOUPLE W1, 300.0754431 MHz
Power 1023 dB
cont I nuous Ty on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.0 Hz
FT size 55536
Total time 19 hr, 27 min, 58 sec
@
=
: o
S &
K &
. ]
o |
-
©
=
=0 - in
RRE g8 &
L it
L] 2
mo
o EET
2 ian
ciin ast
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BNTSBA-par0coTLf1-7
Pulse Sequance; s2pul

Solvant: COCID
Ambient temperature
THOVA-500  “tocsy.chem. buffale. edu®

DATA PROCESS
Line broadening 0.7 Hz
T size 6553
Total time 1 min, 18 sec

rapatitions
SUSIRVE  HI, 433.831027 Wiz
G

e
winm " mnmE
o858 E e
Boma - e ® 1
Rec i S5 ]

a8

S ] | ——— — . = - —
g 8 7 5 ] 3 2 ppm
[T 208104 1,10 .00
a.m 028 1,00 .t 1
13C OBSERVE |
PUlze Saquence: szpul o, soln
solvanti cO013 O Otte =5E
mbiont temperature RERR
GENINI-3D0  *rOREyY . chem.buffalo. eau )
Relax, delay 5.000 sec O
Puise 90.0 degress
Acq. time 1.700 sec 2e
Width 18761.7 Hz
4832 rapgtitions
OQBSERVE ' CL3, 75.4536195 MHZ
ECOUPLE i, 2000754431 Miiz
Fover 1023 d
cont inuous 1y
LTZ-16 nodulate
ORTA PROCESSING
Line broadsning 1.0 Hz
FT 3ize 65336
otal time &1 hr, ¥ min, 4% sec
gz ox =
s aH £
o i
[MERNI 5 1 (
- - G »
L
@
. rhpie i P
—t i e P S T T e
160 140 120 100 14 60 40
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S210

phis78-pglart

Bulse $nqu

nee sipul

Solvent: CORI

Anbient temperaturs

INOVAZAGD  MEOBY - Ehem . LuE (A 10, saun ‘

Relax. dalay 1.000 sec
a s

WiEN BODI. 6 He
16 repetitian
ESERVE  HL,
GATA_PROCESSTHG
Li g 0.9 1z

09.038350 HHz

FT size 32756
Total Lima 0 min, 44 a6

1.568

g2
i 5 i

a.510

besimtimamminsabassacsoint? Vool hppinisssiimiisnsi

Poter
0,
Pulse Saguence: szpul W CN
Solvent: GO N |
bient temperatur
GERINI-300  "roesy.chem.buffalo. edu®
Relax. delay 5.000 sac o
Pulse 30.0 degiees

sec
2
433 repetitions
QBSERVE €13, 75.4536133 HHz
DECOUFLE H1, 300.0754431 Mz
ar d
cant {nuau:
1Z:

Ling broadening 1.0 Hz
FT size BS538
Total time 63 br, 52 min, 41 sec

0w
madn
gg =
;..: L4 =
k] g EE
§ g g
£ L]
o 5
255 =l
258 5|2
- £TLL i
g y
5 |
s |
|
| |
| m.JLI H G L T ‘
; - : - e oy s e MRS SRR
1860 140 120 100 20 50 a0 20 ppm



S211

BTl 0SFB-37_c1d
Pul
solven

Robisat tamperature
THOVA-5 00 3y Chem bt fa 10 ddu™
Rolax. delay 2.000 sec

Pulse 94.6 dagrees

Acq. time | sec
Widtn 10000
16 repetitions

DBSERVE W1, 199.3354058 Hilz
DATA PROCESSING

ing 0.7 He

iz

536
Total Lime 1 min, 18 sec

—3.430

“3.420

ENCES

—

——— — -— y—— - .
9 & 7 6 ] 4 3 ppm
.46 L84 l.m‘/.!: 1 VHI; 2 IIm
0.0 o.ad.d0 .9z 0.58
CTERE R T UETS T S )
Pulse Sequence: §2pul |
Solvant: Locis |
Aty t temperatures o |
1-1ithe |
IROVA-500  “tocsy ., chem. buf falo, s 0. = 3 |
Retax. deiay 6,000 sec _NH ‘
o B1.B dagress FL |
A, vimi 100 e y
Width 3703710 iz F Ny |
a1 repatitione 3
DESERVE €13, 125.56395503 Mz |
DECOUPLE K1, 499 9008903 MH?
Power a0 d oo
continuausly on Zen
WALTZ-16 modulated s
DATA PROCESSING - g
Line broadening 0.5 Hz e
FT size 131072 |
Total time | hr, 2 min, S1 kec
|
s ouy| | |z2fiiE g
2 n= Ly AL g
gziz | |859577 ‘
(=4 ‘ |
23
1
P | s {
3 2 g |
o T ‘ £
22 g | P
e bR ~E |
i i
I I
|
| | ]
L - fiopmmerios e R —rr
160 140 120 100 a0 50 a0 20 ppm



S212

phf_sata_r_ca_prod?
Pulse Sequen
Solvent: Acetone

Ambient temperaturs

IHOYA-500  “iocsy.chem.buf falo. edu”

Relax. dalay 2.000 sec
Pulse 34.5 degrecs

Acy. time 1.881 sec |
Widin 108000 He
16 repstitions o |
OBSERVE K1, 498.9010038 MHz 2 \ @endmansene lnaw
DATA PROCESSING 5585522238 21D
Line broadening 0.7 Mz LS LT
% Lol £l sncsmesaeNd oo
Tatal time 1 min, 18 sec | 50 0 L 0 0 O M
|
|
=
o
2
&

7,087

6 5 a 3 2 1 ppm
) T 1o Vs 201
0.96 0,03 111 2.21
I
eedu® |
F
Relaw, e liy 6.000 set
iins 1B degres !
SCAVE €13, 1266985503 HHZ |
DECOUPLE “HI, A31.3008903 MHz |
Fower a0 db i
continuous ly an 1~
WAL TZE TG o A ted 2
DATA PRUOCESSING m o w
Line broadening 0.5 1z mon
01 tien 131072 :
Total time 1hr, ¥ min, 51 sec Sef
L | o
|
|
| Za
: | o
= | e
g | | |
# |
2 % |
28 [ e 1
~E5 i |
= |




_sa_prodt

Pulse Segquenc
Solvent: Acston:
Anbrient Lemperatur

sepul

Relax. delay £.000 see
PulEs 30.6 gegreas

16 repatitions
QOSERVE M1, 499.9010098 Witz
DATA PROCESS TN

Line broadening 0.7 hz

FT size 655

Total time I min, 18 sac

[I813

STANDARD CARRON PARAWETERS
Pulse Sequence: s2pul

Solvent: EOCIZ

Ambient tengoraline
Vigrs 1-14-87
LHOYA-5D8 *tacsy.chem.buffalo. edu"
6.000 set
degraes
05
]

IE:
SO0 rapelition:
DESERVE €19, 13%. 6995503 MNZ
BECOUPLE H1[
Fowar a0 di

1339008903 MHZ

cont {nuous 1y an

fotal time 16 hr, 15 min, 3 sec

163,174

e
TLocEy . chen. buffaln edu

24

JEENETS

12108103
1.1522

132.888

B

132

115,11
114,833

80

76

58.509

2

35,708
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phiE72-pal B

Pulse Sequence: sopul

Solvent: ChC

Ambient temperature
IHOVA-5G0  “tocsy,chem, buffala

Relax. delay 2.000 sec
Sk 3.6 degiees

0 ren o

QESERVE  HE, A90.5984058 Mz
DATA PROCESSING

Line beoadening 0.7 0z

P size 65
Total time 1 min, 18 sec

STANDARD CARBDH BARAMETTRS

Pules Soquance: s2pul

t: COG1E

Nt temgerature
use ]
THOYA-5 00

tocsy . chim.bui a 1o, sdu”

Ruta. delay §.000 <5
Fulse 61.8
™

i
Widin 3703700 He
304 repetitions
[l S13, 125.6995503 Mz
DECOUPLE I} 4339005503 Milz
Power 40 b

continuously on

WALTZ-16 modulaLeit

UATA FROCESSING

Line broadening 0.% Hz

FT ciza 131072

Total time 1 hr, 2 min, 51 sec

159867
—136.371

165481

o 135.282

__136.235

130,538

i

128,761

— 118,822

781

118038

" 116.875

112,537

3,875

LED)

553

170

35.985

B
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B pg120e0 1018

Pulse Sequences s2pul

Selvent: COG1A

Ambiont temporature

TNOVA-5D0 "locsy . chem. bufialo. edu®

Retax. delay
Fulse 34,6 o
Acq. time 1

Widin 100000 Hz
16 fepatitions
OBSERVE  HL, A99.898030 KHZ

BATA PROCTSSHG 7 FLH]
ine broadening 0.7 Hz ‘ ety

FT size 63536
Tatal time L min, 18 sec

0.9%
w.sn

BhTI90-pal2icalcfI_cl3
Pulse Sequences szpul
Solvant: €OC13

AmbiEnt temperature
GEMINI-300  “roesy.chem.buffalo . cdu®

Relax. delay 5.000 sec
ulss 90.0 degrees

ons

3, 79.4536195 NHZ

DECOUPLE WL, 300.0751481 Miz
10

Line broadening 1.0 Hz
ET size 65536
Total time 18 hr, 27 min, 58 sec

156.170

162.650
8317

129,335
_126.236
'\ 126.650

130,808

131,840

1.04 2.08
2034

125.072

124418
—120.792

117,088
113,570

56,259

36,491

ppm
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PhF350-pgl20c0lcrd
Puln Sequenc
Solwent: encia

Anbient emporatire

0 "tocey.chem. burfalo. edut

Fput

IHOVA

lay 2.000 sec

Widin 10000 1 Hz
itiom
i,

pe 3
OBSERVE 11, 438 . HSAAO30 MHZ
DATA PROGESSTHG

T size 65536
fotal time 1 min, 18 sec

0,87

3
PIESI0-py1Z0colcid_c13
Pulss Sequences s2pul
Solvent: €DC13
Anbisnt tomperature
s B

ser:
INOVA-500  "LOCSY. Chem.buffalo.adu"

Relax. delay 6.000 sec
PuliE B1.8 degraes
Acg. Lime 1,300 tuc
Width 370370 liz
5780 repetitiions
OBSERVE G13, 125.6995503 Mz
DECOUPLE HL, 193.9008303 Mhz
Pouer A0 48
cont inuous Iy on

TZ-16 moduiated

ROCE

© broadesning 0.5 Hz

13107

i

2 20 hr, Z1 min, 36 sec

192238

 _is3me

121,256

—/ 7.

o

__a/a2:

5.897

s6.720

55.578

1,586

38,718
34,482

a0

20 ppm

S2 16



PNF268-pg2BIcoinf2

Pulse Sequence: sZpul
Solyent: COCI3
bient temperature
GEHINI-300 “roesy.chem.buffalo.edu®

Relax, delay 2,000 sec
Pulse 31.5 degrees
Aca. time 1,998 sec
Width 4500.5 Hz

15 repetitions
OBSERVE _ H1, 300.0738415 MHZ
DATA PROCESSING

Line broadening 1.0 1z

FT siza 3276

Total time 0 min, 0 sec

7.200
224

—

7,677

—7.702

7,275
—~

7,202

7.092

7.068

N 7.043

6076

—g.071

ags

ph_caruoam ination_prog_ci4

Pulse Sequénce: s2pul

Solvant: COC13

Ambient tesperaturo
1-14-87

THOVA-300  “Locsy.chem.buffalo.odu”

a1z, deay 5,000 sec
Pulse 81.8 degrees

Acq. Ling 1.300 sec

Widin 370370 Hz

96 repeiitions

OBSERVE €13, 125.6995503 Wiz
DECOURLE H1, 1313.1006303 HHz
Fower 40

continuaus Iy on

NALTZ-16 moilulated

DATA PROCESSING

Line broadening 0.5 Hz

T size 131072

Total Lime & hr, Z min, 51 ssc

127 850
128,28

143,658
135,478

333
138.567

124.7%1
115,117

__116.970

102

77.351

1.573

76.843

50051

6.159

34,136

S217



PHIESR=gE 17
Putze Saquenc
sotvant
Anbient Ling
movA-so0

sapul

[
crature
Acsy_eHEn LUETa T adi

Retas. delay 2,000

PuTse

396 dogrees

S218

MaOr |

azme

FT size 65536
Total time 1 min, 18 sec

549
7,382
7.260
6.789
6.7

2
—3.177

—n.578

B

ngari-a
Putse Sequence

solvant: '
Ambient temperators

27041
76788

7

user: 1-14
THOVA=508 Lo vy e B £ 0.l |

ax. delay 6000 sac

conti

WALTZ:

DATA PR

Line
FT siz
Total

©13, 125.6895503 Riiz
LE HIL A 8008907 NhZ

nuously an
15 motulatad
0CESEING
broagening 0.5 Hz

e 151072
time 20 hr, 21 min, 36 sqc

157.317
143835

165,803

135646

3,236

60,397

45487

2
P
a

1o a0

50

a0

ppm



S219

PIEEETS

G1611-7

Pulse Sequence: s2pul A

Sulvant: COCI3 N
Ambient tempsrature = |
THOVASAOD "eoby.chem buTTalo. ot
¥ a0 e p
Cl

. deday 1004 cec
s e 10

P
Fu

Acq, time 1.£0D
Widin BODE.6 fE
Lition:

90,93890810 Mz

size 2700
Total time 0 atn, 41 sec

e
183

7.568
6. 078
5,081

505
5407

4.593

a.81 toon 100 Lo
1.94 105 2 14 1.0

s paiee

Pulse Snquence
Solvent: COC1T
Ambient temperatirs
User: 1-14-a7
THOVA-500  “tacsy.chem.

10c

Relax. delay B.000 sec
Pulse B1.8 degraes

568 repstitions
QUSERYE  CLT, 125.599550% Mz
DECOUPLE 1, $19.300890% Mz
Powsr A0 b

atal time z0 hr, 21 min, 36 sec

125,566
36088
_34.019

"7 1]
60.123

164.321
157,087
143,015
138,200
135,758
_128.720

140 120 oo 80 ] 40 2 ppm



PRE23-paSar21-and_c

Pulse Sequence: sipul

Solvent: COC13
Amblent temp
THOVA-5D0

Relax. delay 2.000 sec

m 1,831 cac
Width 10000.0 Hz

2 repetitions

OBSERVE  Hl, 499.8383708 Mz
DATA PROCH

i
Line broadening 0.7 Hz
T size 65536

Total time 1 amin, 18 sec

PhFA2Z-pgEIF2L-end_c13

Pulse Sequence: s2pul
Solvent:: COCI3
Ambient Lemperatura

Users I-14-

eraturs
“tocsy . chem Ut Ao, edut

INOVA-500 "Locey . chém. butfalo. sdu"

Balax. delay 6.000 sac
Pulse B1.8 degrees

Acu. time 1.300 sec

Widlh 37037.0 Hz
48 repetitions

OBSLRVE  C13, 125.0995503 Wiz

OFCOUPLE i1, 93.300B303 Wiz
wer A0

cont inuous 1y an

WALTZ-16 modulated

DATA PROCESS]

Line broadening 0.5 Hz

FT size 131002

Total time | hr, 2 efn, 51 sec

166.385

140,868

130,154

136,055

942

— 125,130
119

12 |
i
gu¥l8gs=
e Ll%ee
[
:’u‘
s ! gy

116781

—3.434
'3 423

36.995

18787
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phi332-pgGacolbfz

Pulse Seauenca: s2pul

Solvent: COCI3

Ambient tamparature

GEWINI-300  "roesy. ches.buffalo. sdu”

Relax. gelay 2.000 sec
Pulse 2i.5 de
Acg. time 1,388 sec
Widih 4500.5 Hz

16 _repetitions

OBSERVE M1, 300.0739332 Mz

DATA PROCESSING

Lina broadening 1.0 He

FT siza 32758 &
Total time 1 min, 31 sec L.

S
U

1,872

by
‘;".
iy

13C 0

RVE

Pulse Sequence: 52pul
Solvent: £OCI3

Ambiant temperature

GEWINI-300 “roesy.chem.buffalo. edu"

Relax. delay 5.000 sec

y on
WALTZ-16 modulaten

DATA PROCESSTHG

Line broadening 1.0 Hz

T size 65530

Total time 19 hr, 27 min, S8 sec

—125.671
_124.525

128.221

134,755

—177.081
110,028

n
g
u

9,227

a7.208

45.059

6,423

30,201

25,206

24,335

S221
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B 68 -pal00ca el

Puise Sequence: szpul

Sojvent: L0613
fmbisat temperature
THOVA=500 *tocsy. cnam huf 14 o, edu

Refax. delay 2,000 sec

Pulse 34.6 degrecs
time 1,641 cnc

51 19000.0 2 |

I6 repetitions
DBSERVE | H1, 195.8984051 Mz
BATA PROCESSING

Line broadening 0.7 Hz

FT tiza 65538 SR
Tatal time 1 min, 18 soc Ll
|
| 1
|
i
Sz L = |
cr P2 g
| £
8 7 5 5 3 2 1 ppm
.85 1.00 1,08 .98 (1] 1.29
a1 1.00 1,143,103 1,16 3.26
STANDARD CARBON PARANETFRS |
Pulse Sequenca: sZpul 4 !
folvents cocis | gan
Anbiant Lenparature o b
] N s
INOYA-500  "tacsy.chen.buffalo.edu” | i
=
16
4976 repetitions
OBSERVE. C12, 1336995503 Mz
DECOUPLE M1, 439.9008903 MHz
Fower Au db
cont inueus ly on
UALTZ-16 moduTated
DATA PROCESSING
Line Lroadening 0.% Hz
FT size 107
Total time 25 hr, 55 min, %2 sec
2fpe o b z
rnf%a @ < . ¥ & o
5 Ehndn 8 5 s i e Ty
5 il s o : i = | o |3
& ; oo s | 2 /
|
|




phEaN5-pg 17303236

Pulse Seauonce: s2pul

Salvent: COCIE

Rabient temperature

TNOVA-500  “Locsy.chem.buf fals . edu®

Relax, delay 2,000 tec o
Pulse 34.6 degrees

Acq. timé 1,891 sac A |

Width 10000.0 liz N™

15 repetitions = ol |

OBSERVE  H1, 109.5384030 WHZ ' |
A PROCESS ‘\

4 0.7 Hz |

6
1ain, 18 sac 17

65
Total time

2340
2.375

8.536

0

BhTA19-pE173fA1-65_c13

PUTse Sequence: szpul
Solvent: ©OC13
Ambient temperature NN
GEMINE-3D0  "roesy.chem.buffalo. edu” W {
Belax. delay 5.000 sec

Pulse 90.0 oqroes

128872
126,238
=

133,236
128,284

ne broadening 1.0 He
FT cize 65536
Total time L hr, 58 m

57 sec

—133.035
as.133

130587

118.836

134.133
A4.5%0

166.832

175,611

1,56

i ppm

.44

S223



PHEAEZ=pgLELN1-2

Pulse Sequence: 1Zpul
Solvent: COCIZ 2
Anbient tempecaturs |
INOVA-500 "Locsy.chem.buffalo.edu” N x|

Relax. dalay 2.000 sec
Praies B
Acy. tima o4 |
Width 10000 0 HZ 18

16 repetitions

OBSERVE 1, 199 8981018 WHz
DATA PROCESSING

Line broadening 0.7 Hz -
F1 5ize 65531

Total time 1 min, 18 sec

—7.238
—7.220

—4.242

4;255

BhEANS-pa1 PST12-15_cl % |
Pulse Sequence: s2pul

Solvent: cOC13
Amirignt tamperature

User: 1-1
THDVA-500  "tocsy.chem. buf 14 o, edut

Relax. delay §.000 sec
Pulse 81.8 degiess 18 |

2 itions
DGSERVE  C13, 135.6395503 Hiz
DECOURLE H1, 139.3005303 Miz

10 48

cont inuaus 1y on
WALTZ-16 modulated
DATA PROCISSING
ne hroadening 1.5 12
FT size 131072
Total time 20 hr, 21 min, 36 £&<

137 907

_173.207
162,634

£3.253

AL.468

1T

35804

23
.
)
|
|

180 160 Lan 120 100 80

S224



mystery

Pulse Sequanc

szpul

Ambient temperatus

re
GEMINI=300  'rocey.chenm.buffalo.edu

Relax. delay 2.000 sec
Pulse 31.5 degiess
E

e broadening 1.0 Hz
FT size 32768
Total time O min, 0 sec

PhEAST-pal8a1a-18_cl13

Pulse Sequonce: $2pul

Selvent: COC

Ambient tomparature

GEMINI-200  “roesy.chan.buf falo. adu®
Relax. delay 5.000 sec
Pulse 30 grees

ons
BSERVE G13, 75.4536185 NHz
DECOUPLE W1, 300.0754431 WHz
1023 a8

ine broadening 1.0 Hz
FT sizo BSS35
Total time 1 hr, 59 min, 57 sec

—177.622
139,103

134,892

129,200

128,238

—

127.940

118.576

—5.081

5.040

LK

45.727

aa.12s

Lo

2.813
—2.288

5.870

LT

S225



STANDARD

1 DBSERVE

Pulse Sequence: sZpul

Solvent: COCIZ

Ambicnt temperature

GEMINI-300 "roesy.chem.buffalo.edu"

Relax. delay 2.000 sec
Pulse 31.5 tagreas
Acq, time 1,938 sec

20
- repetitions

Total time 0 =min, 0 sec

1,187

SeSeRI2elT u,

. ma®aTEEE85NE 23
o8 2o SBadddatagdd 52
B eE na ]l 1 i1

PRTATE-pg201FL0-11

Pulse Sequence: sZpul

Solvent: COCT

Amblent temperature

GENINI-308 “roesy.chem.buffalo.edu”

20 |
Relax. delay 5.000 sec |

256 repetitions
OBSERVE C13, 75.453619S WHZ
DECOUPLE K1, 300.0754431 WHZ

ou 1y on
WALTZ-16_modulated
DATA PROCESSING

T size 6553)
Total time 18 hr, 27 min, 58 sec

127.328
288

N—a27.121

—129.387

—133.828
/—152.580

179,504

T L e b e e et S e
4 3 2 1 pPpm
mE
NN}
s
s g
g 5%
LI
- =8 L
o 8 )]
5 8
S 0%

S2 26



S2 27

STARDARD PROTON PARAMETERS

Pulse Sequence: s2pul

Solveat: COC1% NEn
mbient temperature

THOVA=500  "tocsy.chem. buffaio. edu’

Relax, delay 2,000 sec
Fulse 3 sgrocs

oz
OBSERVE W1, 493.8983905 Whz oo
DATA PROCESSING

@ Lroadening 0.7 HE
FT size 65536
Total time 1 min, 18 sec

1,901

1.931
-18
17

11

3.984
3,854

7,345

5,045

5.015
— 3,414
2,002
—2

PhEATL-pu201FE=E_C1d

Pulse Sequence: s2pul
Solvent: COCTE

Ambient tamperatire

ser:  I-14-

THOYA=500  "tocsy.chem. it falo. o

128,578

Relax. delay 6,000 sec
PUlsE B1.8 dsgracs
Acq. Lime 1.300 rec
widih 37037.0 W
5036 repetitions

125 5995505 Nz
4993006507 Niiz

S —e Y
&
751

76783

cont inuowus 1y
WALTZ:

UATA PROCESST
Line broadening 0.5 Nz

FT size 121072

Tatal time 20 hr, 21 min, 36 sec

—127.324
sas

43,128
28
za.611

13,838
19.920

a9 072

10453

136,958

179,873

180 160

Lzn 80 60 an




S2 28

PIESAE-pg2 Eeo ot
Fulse Sequance: s2pul o
Sorvent

13
Ambient tomperature J
INOWA-500 "tocsy.chem. buffalo. edu" NN /7

Rela. gelay 2.000 sec

Acy. time 1.831 sec |

ons
H1, 439.5384027 WHz =
DATA PROCESSING

Line broadening 0.7 He 3
FT size 65536

Total time 1 min, 18 sec I

1.614

7 1.07 s
1.48 1.00 LG 106 Kl

phI5A8=pg278c

o —
Sarvents €013 ey
it AL
5 1

f1_c13

6
a1n
758

LempErature

7

S560 repetition:

B C13, 125.6985503 HHz

DECOUPLE HI, 4399008903 MHZ
cwer A0 A

continuous 1y on
WALTZ-16_modula
DATA PROCESSING
Line broadening 0.5 Hz
FT cize 1310

ted

Total

ime 20 mr, 21 min, 36 sec

—127.702
125,189
124,020

23.818

24.776

a4.,504
35.885

114,302

sa.720

176,613
199,250
124.275
46728

157087

180 1610 140 l1z0 1 80 60 an 20 ppm



PITEE T pgasLe1T

Fulse Saquonca
Salvent: COCIS
Anbient Lemgerature

THOVA-500  “Locsy. chem. buffalo. edu

s2pu

Relax. delay 2000 soc
Pulse caraes

16 repatitions

OBSERVE  H1, 4998884030 Nifz
0ATA PROCESSING

Line broadening 0.7 Hz

T size 65536

Total time L min, 18 sac

PhFSEL-pg281Fi7-end_c1d
FUTse Sequence: s2pul

Solvent: COCIS
Ambicnt temperature
GEMINI-300  “rossy.chem.buffalo.edu’

Relax. dalay 5.000 sec
H

e
OBSERVE €13, 75.4536575 iz
000754431 MHZ

Line broadening L. Hz
65
Total time 1 hr, 5 min, 55 sec

175,302

156.269

TS
7258
-6.884

1
2.228

—6.850

134,225

3

130,947

25

145
5,107

T

0,86

107

113,357

12

118.122

—E.106

3783

55.312

—2.373
< _z.358

A5.108

12.503

1561

2

1z0 100

80

S2 29



S2 30

PHTSBS=poa85F -2 |
PUTEs Sequance: s3pul
Sotueat: enci

RAobi el tempe
1NOVA-100  "re

e
ehem_burfala. edu

delay 1.000 sec
Pulze 6.9 dggre

fAcq. Lims 1.400 =
Widih 60005 H Ak
16 ropstilions
OBSERVE  H1, 339.03E6918 WHz
ATA PROCESSING
e Droadening 0.9 1
FT size 3276h
ToLal Liae 0 min, A4 sec I
| |
@ |
o - |
- 7 |
it |
I =
2 {
= It
| |
| Il
‘ ! i
I I
i 5
i Il
il
b | I i
| il |
g 8 7 6 5 4 3 2 L ppm
100 E 108 3
211 102 08

PHESES-paZasEE-1_cls (

“Locsy.chem. buffalo, edu’

Pu sEpul | [

5 0C13 — | B
Ambient mperature . 3
user 4-a7 N, 7 —OMe mHE
HEVA-50 1

Relax. delay 6,100 s6c
Pulse B1.8 degrees

6584 repatitions

OBSERVE €13, 129.6995503 MHz
DECOUPLE H1, 4993008903 HHz
FoWer A0 dB

continuous 1y an

WALTZ=16 mouulated

DATA FROCES:

Line broadening 0.5 He
FT ciza 131072
Total timg 20 hr, 21 min, 36 sec

160 140 120 100 a0 60 a0 H pom



pHiS83-pg2icoTbfa_c13

Puls Seauences s2pul
Solvant: €OC1
iant tamperature
IHDVA=580 "Locsy.chem.buffalao.edu’

Relax. delay 2.000 sec

cq
Width 10000 0 fiz

OBSERVE 1, 4998984027 MHZ
DATA PROCESSTN

Ling broadening 0.7 Hr

FT size 65596

Total time 1 min, 16 sec

\—5.805

6.900

STANDARD GARBON PARAMETERS

Pulse Saquent
Salvent
Ambiant temperature

Gor:  1-14-87

THOVA-500 “tocsy.chem.buf falo, piut

2pul

Relax. delay 6.000 coc
Pulse 8.5 degress

6776 rapetitions

OBSERVE 'C13, 125 6995503 Mz
DECOUPLE M1, 45%.3008303 MHz
Power A0 di

cont nuous 1y on

WA 6 modulated

DATA PROCESS [NG

Line broadening 0.5 fiz

T size 13107

Total time 32 hr, 29 min, 36 sec

126,110

157,537

179,128
130,620

114,180

—_a.102

1.088

a2

—27.281

.38

5
51,958

43,148

a0.aa3

56
1.28¢
1.200

" 1l1%a

o 1.188

_—25.846
Tea.ele
—z0.671

oo

80

20 ppm

S231



PITATA-paz0Ar 128

Pulzs Sequence: sipul

Solvent: €OC13

Asbient temporaturs

INDVA-500  “tacsy.chem buffaio.edu’

Rzlax. delay 2.000 sec
Putse 34.8 degrees

q. time 1,811 sac
Width 10040.0 iz

ons

OBSERVE W1, 139.8081033 NHz
5,

Line braadaning 0.7 Hz

FT size 65
Total time 1 min, 16 sec

.43

1.532

F4
- ==
on LR Y
Be G il
i I
(W]
il |
— — i = A anirese e
f — . ——— — ' oy . ) e —
q 8 7 6 5 2 1 ppm
0.62 9505 081 00 5.5
i 1 055
PRTATS-paZOSTE-22_c1F
Pulse Sequence: szpul J
Solvents COC1S o [e] e i
Anbient temperature 2 i 5
GEMINI-300  “roesy.chem.buffalo. edu® . NS
Relax. delay 5.000 sec =z H I
Fiise 300 deoress (= ) = |
Ac ]
ol J8ng ‘ ]
Sgmi-Sgas 30 o
3| EiEc 2
ELE I ERE
ey
Line broadening 1.0 Nz D
FT size 63536 mina
Total time 19 br, 27 min, 5B sec e
Ny
B
@
5
= s O in _.J,J,y ’ o | [ | ,\L .
u ¥ " . ! o W (A i ¥
ey T T S o e 1 o St
. 180 160 140 1zo 10 a0 60 40

20 ppm

S2 32



phEAE1-pgZ1lcalufs-7

Pulsz Sequence: sZpul

Solvent: CDCIE
Ambisal Lemperature
INOVA=AD0 oSy chem.Luffalo. &du®

Relax. delay 1.000 sec
Pulse 71.4 deorees
ime 1.800 sec

16 repetitions
BSH 11, 388,9389035 HHz
DATA PROCESSING

ine broadening 0.9 Hz
FT size
Total time 0 min, 41 sec

—8.708
—B.640

P

PHTABL-pgRI1IE-18_£13

PUlse Seauence: sepul
Solvent: COGIY
Ambient temperature
User: 1-14-82
jOvA=500 “Locsy . chem . buf falo,adu

Relax, delay §.000 szc

5164 ropet itions
OBSERVE €13, 128.8995503 Wiz
W1 13979008503 Mz
E
cant inuous Iy on
WALTZ=16 motulated
DATA PROCESSING
Line broadening 0.5 Wz
FT size 131077
me 20 hr, 21 min, 36 sec

178 555

0080
0,911,140 0,95

134,001

kil

123,736

126.505
126,386
587
—123.453

12

—122.778

3

52,609

—AL.555

AR

—ar.e3

o
S
w
“

J

26.423

180 160

80

S2 33



PSS E-pg2as 1

P nees sipul

51 o

Anbisnt temperaturc
INOVA-100  "cosy.chem.buFfalo

T shze 320
Total time 0 sin, 41 sec

PhFEER-pg2BEF_c1d
Pulse Sequent

Soluant: COCIA
Anbient temporatura
-87

s2pul

Relax. delay 6.000 sec
PUlse 81.5 deqress
Aca. time 1.300 sec
Width 37057 .0 Hz

5856 rapetiiions

€13, 1256995303
H1L A93.9000303

Total time 20 hr, Z1 min,

173.718

~500 "locsy.chem. buffalo. edu”

itz
itz

a5 see

Q
7
1an.m
o 31 10
82..82
sG=R==
w ST
Sgaatd
=571
L
I
|
I
=3
F¥]
@i
28
&L |
4
7

122,810

114.816

a.1e3

33

7756

£6.499

100 &0

38,061

51,848

5,216

S2 34



S235

phiazi-pglsifer-ond
Pulse Sequence: szpul
solvent: COGIS

1
Ambient temperature
GENINI-300  “roasy.ches.buffalo.ede"

Belax. delay 200D sec
Pulse 31.5 degross

ing 1.0 Hz
FT slze 32768
Tatal time 0 min, 0 sec

1
=10 5
.."n.
1§
{
- i |

0.87 2,80

PhFAZ1-pg151127-end_c1d
PUlse Saquences s2pul

solvent: COC13
Ambiant temperatir
GEMINI-300 “rogsy.

116,870

36.948

elax. delay 5,000 sec
Pulse 20,0 ncgrus
Acg. time 1.706 sec
Width 18761.7 Hz

1ons
€13, 75,4536652 MHZ
UDEGDUPLE 11, 300.0754431 MHz
Fower 1023 8

cantinuous iy on

WALTZ-16 modulatad
DATA PROCESSING

Line broadoning 1.9 Hz
FT size 65536
Total time 1 hr, 53 min, 57 sec

\—1za.624

159.808
139,309

160 140 120 100 80 50 a0 20 ppm



phEa2

palSAcaibii-a

Pulse Sequence: s2pul

Solvent: £OC13

Ambient temperature

THOVA-500 “tocey . chem, buffa o, edu®

Relax. delay 2.000 sec
Pulse 31.5 degrees
time 1.281 sec
L0 iz

16 repatitions

OBSERVE N1, 499.B981030 HHz
DATA PROCESSING

Line broadening 0.7 Hz

i osize

Total time 1 min, 16 sec

=2
i

9 1 2 ppm
1.10
0.92 1.00 1.0
AREA2A-py 12460 10F7-8_c13
Putse Sequence: s7ul
: cociz
merature
dibe
TNOVA-500 | "Eocey.ChEn.BUFFa 10 80"
Relax, dalay 6.000 sec
Pulse 61.8 degrass
Acq: time 1
Width 3
6128 r
OBSERVE
DECOU
Power A
continuous 1
priten
DATA PROCL:
Line broadening 0.5 Hz
FT size 131072
Total time 20 hr, 21 min, 36 fec
2
Ses
foe
HEANE
52 2
el g
= s g
| | 2
| | =&
1 | W
w | E]
2 ‘ B |
s s |
5% | H
T8 |
. s L
L il
2 |
IR
|
|
| [1] 1] | :
L " L L "
it " o
B e  He P e . e !
1610 140 120 100 81 60 a0 21 ppm
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S2 37

423~ 153ca 161

Pulse Soquence: szpul

parature
tocsy. cham.buf f110

\

Relax, dalay 2.000 sec

15 repetitions
OBSERVE W1, 199.6354033 MHZ sam
DATA PROCESEING -]
Line broadening 0.7 Hz HEn
FT siza 65530
Total time 1 min, 18 sec | |
2888 |
il ;5
| N L
[ — W e
| [28% [
1 ki g4
o o a”
| - F
e« = |
I | feanl®
|
f
R W 1 | S 8 i b i
. : . : — . ; . + - ; ] |
] 8 7 [ 5 P 3 2 1 ppm
081 197 [
7505 ERE
|
phfA23-p0 12850 1LF6=7_c1a !
PuTse Sequence: sZpul nom
Salvent: COGIZ 832
Ambient temperature e
GEMINI-300 “roesy.chem.buffalo.edu® =RR
2 36c il
Relax. delay 5.000 sec RS
Pulse 90.0 degree: 15
q. time 1.706 sec s88% | o .
Width 18761.7 Hz St B | « B
624 repetitions LU = R
DBSERVE C13, 75.4536185 HHz ] | 2 i &
DECOUPLE M1, 300.0754431 MMz % 0 | g g 7
er ! r 3
continuously or | g
LT2-16 modulated

ﬂ
£
g
g
H
a8k
i
=
2
z

Total tima 3 hr, 53 min, 11 sec

144,757
130.300

142928

160,009
- 131,686

160




