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A general method for accessing 5-alkyl-5-apfactams has been developed using re
available aryl bromides, nitroalkanes, and methgtylate as the starting material$he
palladium-catalyzed arylation of nitroalkanes gadke 1-aryl-substitied nitroalkanes whic
underwent the DBU-mediated Miael addition with methyl acrylate at room tempemittc
afford the methyl 4-aryl-Aitroalkanoates. The latter were then subjectettiémnitro reductio
using NaBH-NiCl>:6H,0 in MeOH at 0 °C to furnish, after treatment witiuaous KCO; al
room temperature, the 5-alkyl-5-andlactams in good to excellent overall yields. Sele
examples of N-alkylation of thglactams were also illustrated.

© 2014 Elsevier Ltd. All rights reserved

1. Introduction

The plactam (pyrrolidin-2-one) core is a biologicalligsificant
structural motif and has been found in many natpraducts.
Figure 1 illustrates some representative structpossessing 5,5-
disubstituted plactams |. Rolapitant (SCH6197341)" and
oxazolomycin A P)° feature a plactam unit within the
spirobicyclic skeleton while salinosporamide 2)*(and clasto-
lactacystinflactone 4, also called omuralide, a transformation
product of5)* contain a fuseglactone ring onto the C4 and C5
positions of the pyrrolidin-2-one core. Lactacysi)® was
known as a prodrug that delivers its biological \attithrough
conversion intad. Moreover, theslactam unit has been found in
the macrocyclic natural products such as ansalaétg)° and
divergolide D {).” These plactam-containing natural products
exhibit diverse biological activities. Rolapitari) (vas reported
as a selective and orally active neurokinin NK1 ptoe
antagonist with  centrally-mediated  antiemetic  efféct
Oxazolomycin A ) is the parent member of a family of polyene
lactone-lactam antibiotics with potent antiviral tibacterial and
cytotoxic activity. Its broad-spectrum activity hiasen attributed
to its protonophoric propertiésLactacystin %) is known to
transform into omuralide4j for penetrating cell and forming
covalent bond conjugate with 20S proteasémi&he compound
4 is also a synthetic intermedi&té of lactacystin and it is the

first molecule as a truly specific inhibitor of tpbeoteasome with
enormous potential applications as a therapeutientag
Salinosporamide A3) shares the same fused bicyclic core with
and was found to be about 35 times more potent than
inhibiting proteasomal chymotrypsin-like proteotytiactivity
against purified 20S proteasome. The compdiatso possesses
cytotoxicity against a number of cancer cell limgth ICsy/LCs,
values less than 10 nf#Ansalactam A§) and divergolide D7)
are the new members of the ansamycin family of pailgle
natural products. The biological activity of ansséden A 6) is
not available yet but divergolide O)(was reported to be active
againstMycobacterium vaccae and Stapylococcus aureus and is
potent against a panel of 40 tumor cell lines witamIG, value
of 2.4 uM.” Moreover, the N-substituteglactams, both natural
and synthetic origin, have been reported. Someesepitative
examples include the natural products, bisavenamntie B!
heliotropamine? and nagelamide U and*¥/(all structures not
shown), and the synthetic libraries prepared by Shag other
groups*

OCorresponding authors. Tel./fax: +86 571 89953&28xail addresses: wyz@zju.edu.cn (J. Wu); chdai@djucn (W.-M. Dai).
T Tel.: +852 23587365; fax: +852 23581594; e-mailrads: chdai@ust.hk.
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Figure 1. Structures of4lactam-containing natural produdtsy.

5-Methyl-5-phenylpyrrolidin-2-one1Q, Figure 2)%° a cyclic
analogue of yraminobutyric acid (GABA), was reported to
exhibit powerful anticonvulsive action as the inkoi of )
aminobutyric acidea-ketoglutaric acid transamina&&. 1t was
also found to act as an inhibitor of mitochondriatpin synthesis
and deliver the effect on discrimination learniiyMiller and
Goelitz reported a synthesis d from 2-phenylpropionic acid
(8) via a 7-step sequence, involving formation of tinethaned
under thermolysis of the corresponding acyl azkigure 2a)?’
A Pd-Cu-catalyzed oxidative heteroannulationNs€arbamoyl
aminoalkynes was used by Vatéle and coworkers fohegi# of

a. Miller and Goelitz
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Figure 2. Synthetic approaches toward 5-alkyl-5-apfactamslO and13.
5,5-dialkyl, 5,5-spiro-, or 4,5-fused pyrrolidinghes'’ We
envisioned a general synthetic route to the 5-gbkgtyl )
lactams13 from the readily available 1-aryl nitroalkanks® via
Michael addition of 11'° with methyl acrylate followed by
reductive amidation of the 4-nitrobutyraté® (Figure 2b). We
report here the results on synthesis of ghactams13 and the
related N-alkylated derivativé&:**
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2. Results and discussion

The Pd-catalyzedi-arylation of nitroalkanes with both aryl
bromides and chlorides has been reported by VogBarthwald
using CsCQO; as the base and DME (dimethoxyethane) as the
solvent'® The sterically demanding substrdiéa was not used
for this type of arylation reaction in the previatsdy. We used
14a as the substrate for optimization of the reactionditions
and some representative results are summarizedhble 1. In the
presence of 5 mol % Rdba), 20 mol % of the phosphine ligand
15a, and 2 equivalents of MeGNO,, three bases were
examined (entries 1-3, Table 1). After heating & %2 for 24 h
in 1,4-dioxane in a closed vial, the desired prodiia was
obtained along with the ketone byproddétand the recovered
14a. The arylation using these three bases gave aboui
conversion ofl4a and the milder base;RO, provided a better
yield (42%) of 11a with less amount of the ketord® in 13%
yield (entry 2, Table 1). In the entries 4-6, thegphine ligand
15b'® and the base, RO, were used to investigate the effect of
the catalyst loading on the product yield. With Soln®
Pd,(dba), the productlla was formed in 71% and 67% yields,
respectively, when 20 and 10 mol %&b were used (entries 4
and 5, Table 1). Once the loading of,(@tha) decreased to 2.5
mol %, a diminished product yield of 50% was obtdineéth
22% of the recoveret¥a (entry 6, Table 1).

Tablel
Screening of reaction conditions for Pd-catalyzedation

e

O

MeCH,NO, (2 eq) Me
Pd,(dba)s (5 mol %) X
ligand (20 mol %), base (1.3 eq)

1,4-dioxane, 110 C, 24 h

o}

o/

14a R 11a: X = H, NO,
152 R=H 16:X=0
15b: R = Me
P(t-Bu),

Entry  Base Ligand  14a (%f 16 (%) 11a (%)
CsCO;  15a 43 20 18
2 KsPQ 15a 39 13 42
3 KOt-Bu  15a 36 19 38
4 KsPQ 15b - - 71
54 KsPOy 15b - - 67
6° KsPOy 15b 22 — 50

# Recovered substrate after isolation.

® Isolated yields. The ketori® was formed fromi1a via the Nef reaction.
¢ Not determined.

45 mol % Pg(dba) and 10 mol % o15b were used. [Pd]iBb] = 1:1.
€2.5 mol % Pg(dba) and 10 mol % oi5b were used. [PdJibb] = 1:2.

After optimizing the suitable ligantbb and the base, RO,
the arylation of nitroethane and nitropropane watopmed with
a number of aryl bromide¥a—k (Table 2). Presumably due to
steric hindrance, the thregrtho-substituted substrateila,d,g
(entries 1, 4, and 7, Table 2) required a highdag@am loading
while other substrates underwent the arylation witmdl %
Pd,(dba) and 4 mol % the ligand5b. After heating in DME at
50 °C for 14 h (except for entry 1, Table 2), tmeducts11b-
were produced in 74-97% vyields. Our results listethéentries
3,9, 11, and 12 in Table 2 are comparable witheluigained by
using CsCO; as the bas¥.



Table2
Results of Pd-catalyzed arylation of nitroalkanes

Screening of reaction conditions for the Michaaditidn of 11f*

R2
Me 1 Me R?
R \%\COZME 02N
N02 17 COzMe
1
Me base, MeCN, rt Me R
1af Me 121 R* =R2=H
18: R'=H, R?* = Me
o 19: R'= Me, R?= H
Me’
20
Eny R R Base (eq) t(h) 20 (%)PC  Yield (%)
1 H EtN (2.0) 12 - 12f: trace
2 H DBU (1.0) 1 4 12f: 94
3 H DBU (0.5) 2.5 1 12f: 97
4 H DBU (0.1) 12 10 12f: 20
5 H Me DBU (1.0) 4 70 18: —
6 Me H  DBU(LO) 71 19: -

RCH,NO, (2 eq) —
__ Pd,(dba)z (1 mol %) s )
[ 15b (4 mol %), KsPO, (1.3 eq) NS
X NO
X DME, 50 C, 14 h 2
Br R
14 11
Entry 14: X R 11: Yield (%)
1° 14a: 2-(1,3-dioxolan-2-yl) Me 1lla: 71
2 14b: 4-(1,3-dioxolan-2-yl) Me 11b: 82
3 14c: 3,4-Benzo Me 11c: 89 (96§
4 14d: 2-Me Me 11d: 87
5 14e: 3-Me Me 11e: 90
6 14f: 4-Me Me 11f: 78
7 14g: 2-MeO Me 11g: 91
8 14h: 3-MeO Me 11h: 97
9 14i: 4-MeO Me 11i: 74 (94)*
10 14j: 4-Cl Me 11j: 84
11 14k: 4-MeO,C Me 11k: 88 (85
12 14k: 4-MeO:C Et 111: 87 (86}

2Using 5 mol % Pgdba) and 20 mol %d5b in 1,4-dioxane at 110 °C for 24
h (taken from entry 4 of Table 1).

P Using5 mol % Pd(dba) and 10 mol %45b.

¢ Isolated yields.

4 Data given in the parenthesis are taken froml&fsing 4 equiv of the
nitroalkane and 2.2 equiv of £30; instead of KPO, as the base.

€ For the yields given in the parenthesis, 1.5 m&®d&dba) and 6 mol %
15b were used.

" For the yield given in the parenthesis, the cguwasling chloride was used
for the arylation at 60 °C.

The Michael addition of nitroalkanes with substitite
acrylates or the equivalent Michael acceptors hesenlreported

#Using 2.0 equiv o017 in MeCN at room temperature.
® The Nef reaction product afif.
¢ Isolated yields.

The Michael addition of the l-aryl-substituted odtkanes
11a- with methyl acrylate {7a) was found to be general and
efficient in the presence of 0.5 equivalent of DBUMeCN at
room temperature for 2.5 h (Figure 2). Except foe t(1,3-
dioxolan-2-yl)-substituted substratdda,b, excellent yields of
94-98% were obtained for thenitrobutyratesl2c- (Scheme 1
and entries 3-12, Table 4). The yields for the Malhaddition of
11a,b are slightly lower (85-88%) and for tloetho-substituted
substratella, 1.0 equiv of DBU and a longer reaction time (21 h)
were required (entries 1 and 2, Table 4).

Reduction of aliphatic nitro compounds could beiewedd by
a variety of combination of NaBHwith another transition metal
species, such as NaBHCoCh* NaBHNiCl,*® NaBH,
CuSQ,* NaBH,~ZrCl,,”® and NaBH-Pd/C? We found that the

in the literature? With the readily prepared 1-aryl-substituted combination of 5.0 equivalents of NaBkind 1.0 equivalent of
nitroalkanesl1l in hand, we investigated the Michael addition NiCl,-6H,O could efficiently reduce the nitroalkan® at 0 °C

reaction using the nitro compouddf as the substrate (Table 3).
It was found that BN failed to promote the Michael addition of
11f with methyl acrylate X7a) at room temperature for 12 h
while the same reaction using DBU as the base affofdéd
yield of the desired produd2f within 1 h (entry 1 vs. entry 2,
Table 3).p-Tolyl methyl ketone20 derived from the Nef reaction
of 11f was also isolated from the DBU-mediated reactioA%
yield. By lowering the amount of DBU to 0.5 equivalend with
an extended reaction time to 2 h, the Nef reactigprduuct
could be minimized, giving the desired prodi2t in 97% vyield
(entry 3, Table 3). However, when only 0.1 equivalehDBU
was used, the Michael addition became sluggish afitet, 12 h,

for 1 h in MeOH to form the corresponding amirs with
spontaneous formation of thdactamsl3 in various ratios under
the reduction conditions (Scheme 1). The reactioture of 21
and 13, without separation, was further treated with aqueous
K,CO; at room temperature for 2 h to afford tjractams13.
The yields forl3c— by the one-pot reductive lactamization are
93-99% (entries 3-9, Table 4) while the yields ft8k,l
possessing a methyl benzoate moiety are 85-86%e®1itl and
12, Table 4). In the latter cases, hydrolysis oé tmethyl
benzoate might occur to some extent under the lwasiditions.
For the 4-chlorophenyl-substituted nitro compod2f although
only 0.3 equivalent of NiGI6H,O was used, partial reductive

the productl2f was isolated in 20% yield along with 10% of the cleavage of the chloro group was observed to foerbgproduct
byproduct20 (entry 4, Table 3). Two other Michael acceptors,10 as an inseparable mixture with the desired prod8gtin a

i.e. methyl methacrylatel{b) and methyl crotonatel{c) were
tried using 1.0 equivalent of DBU but the correspogdichael
adductsl8 and19 were not obtained. Instead, the Nef prod2ict
was exclusively generated frodlf in 70 and 71% yields,
respectively (entries 5 and 6, Table 3). Theseltesuggest that
any substituent at the or B position of the acrylate renders
formation of the nitro-substituted quaternary carbdifficult
presumably due to severe steric interaction ambeagdactants.

Table3

11:89 ratio of 10:13j (entry 10, Table 4). It is worthy of
mentioning that a reduced amount of Ni6H,O and a shorter
reaction time were beneficial for the reductive dacization of
the acetal-containind2b to furnish13b in 83% vyield (entry 2,
Table 4) as compared to 50% yield under the generadtion
conditions (data not shown). Finally, from tretho-(1,3-
dioxolan-2-yl)-substituted nitroalkari®a only 53% vyield of the
ylactam 13a was formed even though 0.5 equivalent of
NiCl,-6H,O was used for the reduction for only 0.5 h (entry 1,
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Table 4), implying that electronic/steric effect(s) the acetal
moiety should be involved.

Tetrahedron

Table5
Results of N-alkylation of<lactam13f?

COzMe
NaBH,4 (5 eq) J 7 \ Me Me
NiCl,*6H,0 (1 eq) \ e NaH (8 eq), RX (3 eq)
/s + R N O vé N O vd NTo
MeOH X R NH, X H € H DMF, 15 h e I‘?
0¢C,1h
l 21 13 ‘ 13f 22a-c
CO,Me
2 ‘ ag. KCOg, 1t, 2h Entry RX T (°C) Conversion (%) Yield (%)
/= 1 MeP 80 46 22a: 43
x/ R NO2 // \
7= 2 Mel 70 84 22a: 70
12 X R H o
3 BnBr 70 100 22b: 83
13
Scheme 1. ~Lactamsl3 from reductive lactamization gfnitrobutyratesi2. 4 AllylBr 70 84 22c: complex
5 AllyIBr rt 94 22c: 58

Table4
Synthesis of¢lactamsl3 via Michael addition and reductive lactamization

Entry X R 12: Yield 13: Yield
(%) %)
1 2-(1,3-dioxolan-2-yl) Me 12a: 85 13a: 53
2 4-(1,3-dioxolan-2-yl) Me  12b: 88 13b: 83
3 3,4-Benzo Me  12c: 95 13c: 93
4 2-Me Me 12d: 96 13d: 96
5 3-Me Me 12e: 97 13e: 96
6 4-Me Me 12f: 97 13f: 98
7 2-MeO Me 12g: 94 13g: 99
8 3-MeO Me 12h: 97 13h: 97
9 4-MeO Me 12i: 95 13i: 98
10 4-Cl Me 12j:94 13j: 75
11 4-MeQC Me 12k: 97 13k: 86
12 4-MeQC Et 121: 98 131: 85

@ Reaction conditions for the Michael addition1df 2 equiv methyl acrylate
17a, 0.5 equiv DBU, MeCN, rt, 2.5 h. Reaction condisgdor reductive
lactamization ofl2: 5 equiv NaBH, 1 equiv NiC}-6H,0, MeOH, 0 °C, 1 h;
then ag. KCO;, 1t, 2 h.

® |solated yields.

¢ Using1.0 equiv of DBU for 21 h.

9 Using0.5 equiv NiC}6H,0, 0.5 h.

€ Using0.3 equiv NiC}-6H,0, 0.5 h. 50% yield was obtained under the
general reaction conditions.

fUsing 0.3 equiv NiGI6H,0. An inseparable mixture 48j with the
dechlorinated byprodudD was obtainedl3j:10 = 89:11.

Finally, we attempted to N-functionalization of tpdactams
13 in order to increase the structural diversity. Unfoately, the
Pd- and Cu-catalyzed arylatiSrof 13f with iodobenzene failed
to give the product presumably due to steric hindeaof the two
substituents at the C5 position. In contrast, NAaltion of 13f
proceeded in the presence of NaH as the Hasethylation of
13f was initially carried out in a closed vial at 80ifCDMF with
1.5 equivalents each of NaH and Mel to gR&a in 43% yield
with 46% conversion of the substrate (entry 1, Tabje By
increasing the amounts of NaH (8 equiv) and MeldGi®, the
yield of 22a was improved significantly (70%) with 84%
conversion ofL3f (entry 2, Table 5). When benzyl bromide was
used for the reaction at 70 °C, a higher yield3%68vas obtained
for 22b with 100% conversion ol3f (entry 3, Table 5). The
reaction of allyl bromide witll3f under the same conditions at
70 °C resulted in a complex mixture with only trpceduct22c.
Fortunately, allylation ofL3f at room temperature afforded the
product22c in 58% vyield (entry 5Table 5).

# Reaction conditionst3f (0.25 mmol), NaH (2.0 mmol) in DMF (3.0 mL) in
a closed process vial at 60 °C for 50 min; then(®@X5 mmol), 15 h at the
indicated temperature.

b 1.5 equiv each of NaH and Mel were used.

¢ Isolated yields.

3. Conclusion

In summary, we have established a general and yiétling
synthesis of 5-alkyl-5-aryjtlactams13 by Michael addition of
1-aryl-substituted nitroalkanetdl with methyl acrylate followed
by one-pot reductive lactamization of the adduds Since the
palladium-catalyzed a-arylation of nitroalkanes tolerates a
variety of aryl bromides/chlorides such 44, the above
described synthetic protocol offers access to tiversely 5,5-
disubstituted ylactams 13 from the readily available nitro
compounddll. The plactamsl3 might be used as the candidates
for biological studie¥ or as the building blocks for synthesis of
much more sophisticated molecular entities.

4, Experimental
4.1. General methods

'H and**C NMR spectra were recorded in CQRE400 or 500
MHz for *H and 100, 125, or 150 MHz fdiC, respectively). IR
spectra were taken on an FT-IR spectrophotometess idpectra
(MS) were measured by the ESI or EI method. Melgoints are
uncorrected. Elemental analyses were performed bgjiatiy
University. Silica gel plates pre-coated on glassewesed for
thin-layer chromatography using UV light, or 7% etblan
phosphomolybdic acid and heating as the visualizimghods.
Silica gel was used for flash column chromatograptiglds
refer to chromatographically and spectroscopicélly NMR)
homogeneous materials. Reagents were obtained camfher
and used as received.

4.2. General procedure A for the arylation of nitroalkanes

A dried 10-mL process vial was charged with appraderia
amounts of Pgdba)y and 2-(ditert-butylphosphinyl)-2
methylbiphenyl {5b), and 1.3 equiv of ¥O, The vial was
sealed with as cap containing a silicon septum. [dhded vial
was evacuated and backfilled with nitrogen for thmees. Then,
aryl bromide 14 (1.0 mmol), nitroalkane (2.0 mmol), and
degassed DME (5.0 mL) were added sequentially vigriage.
The resultant mixture was stirred vigorously fomin at room
temperature, and then at 50 °C for 14 h. Afteriogaio ambient
temperature the reaction mixture was diluted with EtORoe
resulting solution was filtered off through a plufyQelite with
washing by EtOAc. The combined filtrate was washed wittewa
and brine, dried over anhydrous JS&), filtered, and condensed
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under reduced pressure. The residue was purifiedflash ~ 4.2.8. 1-Methoxy-3-(1-nitroethyl)benzene (11h).%*

column chromatography over silica gel to give thedpict 11. Prepared according to the general procedure A in §iél as
The results are found in Table 2. a colorless 0il;R=0.40 (9% EtOAc in hexanejH NMR (400
4.2.1. 2-[2-(1-Nitroethyl)phenyl][1,3] dioxolane MHz, CDCE) 3 7.32 (t,J=8.0 Hz, 1H), 7.03 (d)=7.6 Hz, 1H),
(11a). 6.99 (t,J=2.0 Hz, 1H), 6.94 (ddJ=8.0, 2.0 Hz, 1H), 5.58 (q,

J=6.8 Hz, 1H), 3.82 (s, 3H), 1.88 (&:6.8 Hz, 3H);"*C NMR
a colorless 0ilR=0.41 (9% EtOAc in hexane); IR (film): 2894 (100 MHz, CDCY) 5 159.9, 136.9, 130.0, 119.5, 115.0, 113.0,

1557, 1455, 1385, 1360, 1225, 1087, 106T'chi NMR (400  00-0: 55:3,19.4.

MHz, CDCL) & 7.60-7.55 (m, 2H), 7.46-7.39 (m, 2H), 6.22 (q,4.2.9. 1-Methoxy-4-(1-nitroethyl)benzene (11i).*%3%
J=6.8 Hz, 1H), 6.05 (s, 1H), 4.19-4.01 (m, 4H), 1.89J5.8 Prepared according to the general procedure A in yidb as
Hz, 3H); “C NMR (125 MHz, CDCJ) 3 135.7, 134.8, 129.9, a colorless 0il:R=0.38 (9% EtOAc in hexanejH NMR (400
129.5, 127.4, 127.0, 102.5, 81.1, 65.4, 65.2, 2ARBMS (+EI) MHz, CDCL) & 7.40 (d,J=8.8 Hz, 2H), 6.91 (d}=8.4 Hz, 2H),

Prepared according to the general procedure A in il as

caled for GiH;,0, 176.0837 (M-HNO,), found 176.0833. 5.57 (q,J=6.8 Hz, 1H), 3.80 (s, 3H), 1.86 (@#6.8 Hz, 3H);“C
4.2.2. 2-[4-(1-Nitroethyl)phenyl] [1,3] dioxol ane NMR (100 MHz, CDCY) & 160.7, 128.9 (x2), 127.7, 114.3 (x2),
(11b). 85.8, 55.4, 19.3.

Prepared according to the general procedure A iniabas  4.2.10. 1-Chloro-4-(1-nitroethyl)benzene (11j).3%3*

a colorless oilR=0.38 (9% EtOAc in hexane); IR (film): 2946, prepared according to the general procedure A in fidt as
2884, 1705, 1552, 1386, 1358, 1085, 1042’ NMR (400 4 colorless 0il:R=0.39 (9% EtOAc in hexanefH NMR (400
MHz, CDCE) 8 7.53 (d,J=8.4 Hz, 2H), 7.48 (d)=8.4 Hz, 2H),  MHz, CDC) & 7.42-7.37 (m, 4H), 5.58 (4=6.8 Hz, 1H), 1.88
5.82 (s, 1H), 5.62 (gI=7.2 Hz, 1H), 4.14-4.00 (m, 4H), 1.88 (d, (d, J=6.8 Hz, 3H);*C NMR (100 MHz, CDGJ) & 136.1, 134.0,
J=7.2 Hz, 3H);*C NMR (100 MHz, CDGJ) & 139.8, 136.5, 129.4 (x2), 129.0 (x2), 85.5, 19.5.
127.6 (x2) , 127.1 (x2), 103.1, 85.9, 65.4 (x2),61HRMS _ .
(+EI) calcd for GiH1,0, 176.0837 (M-HNO,), found 176.0837.  4-2.11. Methyl 4-(1-nitroethyl)benzoate (11k).™™
. 18 Prepared according to the general procedure A in ¥igfb as
4.2.3. 2-(1-N|tro§thyl)naphthalene (11c). ) a colorless 0ilR=0.44 (17% EtOAc in hexane)d NMR (400
Prepared according to the general procedure A infigfbas  \vHz, cDCL) 8 8.04 (d,J=7.2 Hz, 2H), 7.50 (d)=8.0 Hz, 2H),
a crystalline solidR=0.43 (9% EtOAc in hexane)d NMR (400 5 g5 (9,J=6.8, 1H), 3.90 (dJ=0.8 Hz, 3H), 1.88 (ddJ=6.8, 0.8
MHz, CDCl) 6 7.92-7.85 (m, 4H), 7.57-7.53 (m, 3H), 5.79 (4, 4z, 3H); ®C NMR (100 MHz, CDC) & 166.3, 140.0, 131.4,
J=6.8, 1H), 1.99 (dJ=6.8 Hz, 3H);"C NMR (100 MHz, CDG))  130.3 (x2), 127.5 (x2), 85.7, 52.4, 19.4.
6 133.6, 132.9, 132.8, 128.9, 128.2, 127.6, 12727,0. 126.7, ) 18
124.0, 86.2, 19.4. 4.2.12. Methyl 4-(1-nitropropyl)benzoate (111).
. Prepared according to the general procedure A in diédd as
4.2.4. 1-Methy|-2.-(1-n|troethyl)benzene (lld_)' a colorless 0il;R=0.36 (9% EtOAc in hexanefH NMR (400
Prepared according to the general procedure A infiéglbas  \MHz, cDCL) & 8.05 (d,J=8.4 Hz, 2H), 7.52 (d)=8.4 Hz, 2H),
a yellow oil; R=0.55 (9% EtOAc in hexane ); IR (film): 3069, 540 (dd,J=8.8, 6.8 Hz, 1H), 3.91 (s, 3H), 2.56—2.45 (m, 1H),
2989, 1553, 1494, 1462, 1385, 1359, 1273, 10676 194", 'H 2.16-2.05 (m, 1H), 0.97 (8=7.2 Hz, 3H);**C NMR (100 MHz,
NMR (400 MHz, CDC}) & 7.44-7.42 (m, 1H), 7.30-7.19 (M, cDCl,) 5 166.3, 139.0, 131.6, 130.3 (x2), 127.9 (x2), 9354,
3H), 5.88 (qJ=7.2 Hz, 1H), 2.42 (s, 3H), 1.87 (@6.8 Hz, 3H); 27.5, 10.6.
¥C NMR (150 MHz, CDCJ) 5 136.5, 134.1, 130.8, 129.4, 126.7,

125.9, 82.1, 19.20, 19.18; HRMS (+EI) calcd foHg 119.0861  4.3. General procedure B for the Michael addition of
(M*-=NO,), found 119.0858. nitroalkanes 11 with methyl arylate

4.2.5. 1-Methyl-3-(1-nitroethyl)benzene (11e).*? To a solution of1l (1.0 mmol) and methyl acrylate (2.0

Prepared according to the general procedure A in @iétbas ~ Mmmol) in MeCN (4.0 mL) at room temperature undeiiteogen
a colorless 0il}R=0.50 (9% EtOAc in hexanejH NMR (400 atmosphere was added DBU (0.5 mmol). The resultantuneix
MHz, CDCk) & 7.32-7.21 (m, 4H), 5.58 (4=6.8 Hz, 1H), 2.38 Was stirred at room temperature for 2.5 h. The ieacvas
(s, 3H), 1.88 (d,)=6.8 Hz, 3H);*°C NMR (100 MHz, CDG)) &  duenched with saturated aqueous ,8Hsolution (20 mL) and

139.0, 135.6, 130.6, 129.0, 128.1, 124.5, 86.%,219.6. the reaction mixture was extracted with EtOAc (30 mLx3)e
) a3 combined organic layer was washed with brine, drieérov
4.2.6. 1-Methyl-4-(1-nitroethyl)benzene (11f). anhydrous Ng8O,, filtered, and condensed under reduced

Prepared according to the general procedure AinyiBid as pressure. The residue was purified by flash column
a colorless 0il;R=0.56 (9% EtOAc in hexanejH NMR (400  chromatography over silica gel to affat@. The results are found
MHz, CDCk) & 7.37 (d,J=8.0 Hz, 2H), 7.22 (dJ=8.0 Hz, 215|) in Table 4.
5.60 (q,J=6.8 Hz, 1H), 2.38 (s, 3H), 1.88 (#6.8 Hz, 3H);"C .
NMR (100 MHz, CDCY) & 139.9, 132.8, 129.7 (x2), 127.4 (x2), 4:3-1. Methyl 4-[2-(1,3-dioxolan-2-yl)phenyl] -4-
nitropentanoate (12a).

86.0,21.2,19.4. Prepared according to the general procedure B wiguiv
4.2.7. 1-Methoxy-2-(1-nitroethyl)benzene (11g). DBU for 21 h in 85% vield as a colorless o%=0.24 (17%
Prepared according to the general procedure A infiglbas EtOAc in hexane); IR (film): 2993, 2954, 2886, 174329,
a colorless 0ilR=0.39 (9% EtOAc in hexane); IR (film): 2943, 1549, 1538, 1433, 1208, 1174, 1089, 1060"ci NMR (400
1603, 1552, 1495, 1463, 1384, 1355, 1250t NMR (400 MHz, CDCk) 6 7.76 (d,J=7.6 Hz, 1H), 7.46—7.35 (m, 3H), 5.68
MHz, CDCL) & 7.40-7.36 (m, 2H), 7.03-6.99 (m, 1H), 6.94—(s, 1H), 4.18-4.09 (m, 2H), 4.02-3.93 (m, 2H), 3.653(),
6.91 (m, 1H), 5.99 (q}=6.8 Hz, 1H), 3.84 (s, 3H), 1.88 @6.8  2.87-2.74 (m, 2H), 2.30-2.11 (m, 2H), 2.02 (s, 3f0; NMR
Hz, 3H): *C NMR (100 MHz, CDG)) & 156.9, 130.7, 127.4, (100 MHz, CDC}) & 172.4, 136.5, 136.0, 129.4, 129.2, 128.9,
124.2, 120.7, 110.9, 80.0, 55.5, 18.5; HRMS (+Elcddor 126.3, 99.1, 92.4, 65.3 (x2), 51.8, 34.8, 29.502WIS (+El)m/z
CoHu:NO; 181.0739 (M), found 181.0738. 308 (M—H, 1.51), 263 (M-NO, 15), 201 (93), 141 (100):



6 Tetrahedron
HRMS (+EI) calcd for GH;50, 262.1205 (M-HNGQ,), found ~ 4.3.7. Methyl 4-(2-Methoxyphenyl)-4-
262.1203. nitropentanoate (129g)

A A Py A Prepared according to the general procedure B4 @éld as
ﬁi?r.gbé\f]te;rr]\)(l)latdfe[(dflz(g)’s dioxolan-2-yl)phenyl] -4 a colorless solid; mp 61-63 °C (@H,—hexane);R=0.26 (9%

: EtOAc in hexane); IR (KBr): 3002, 2951, 1736, 154891,
Prepared according to the general procedure Bd% y8ld as 1348 1250 1199)1174( 102)5‘én}H NMR (400 MHz, CDCJ)
a colorless 0ilR=0.21 (17% EtOAc in hexane); IR (film): 2993, 57 3,6 (td J,:8 0 1’2 Hz ’1H) 7.28 (dd=8.0, 1.2 Hz iH) 700
2953, 2888, 1740, 1729, 1548, 1538, 1199, 1174911819 cm (t 1272 Hz 1'H') .02 '(szg'4'HZ m) '3'76'(5 3'H) 362 s
; 'H NMR (400 MHz, CDC)) § 7.51 (d,J=8.4 Hz, 2H), 7.38 (d, 5/\\ 5 ac 9 70 (m e i ’
328.4 Hz. 1), 5.81 (5. 1), 4.12-4.03 an. 366 3H), 2.86-2.79 (m, 1H), 2.72-2.64 (m, 1H), 2.27 (di6.4,
=8.4 Hz, 2H), 5.81 (s, 1H), 4.12-4.03 (m, 4H), 3.663H). 1454 55 14, 1H), 2.14 (ddd=16.4, 10.8, 6.0 Hz, 1H), 1.91 (s,
2.80-2.61 (m, 2H), 2.30-2.26 (m, 2H), 1.95 (s, 3f0; NMR

. 13
(100 MHz, CDCJ) 3 172.3, 139.5, 138.9, 126.9 (x2), 125.3 (x2), f?% o ClgloMSR 1(1208'\"9%25 cstcg) 211;2';2' %5%3&2' (15)3
102.7, 92.2, 65.2 (x2), 51.7, 34.4, 29.3, 23.7; MEl) 'z 308 8, 120.5, 111.8, 90.5, 55.3, 81.7, 32.3, 25465,

(M'—H, 0.34), 263 (M-NO, 100): HRMS (+EI) calcd for (T/ ZHZZI\:ILO(!VI(;_'\é%Ll;lIZI’ éigl-(ﬁg)é zllef)lu%(g-' CA n?élscé?ﬁdﬁfiz
Ci5H1404 262.1205 (M-HNG,), found 262.1198. 181477 VS S SRSy Tl B TR e T 99O T B

N, 5.40%.
4.3.3. Methyl 4-(Naphthalene-2-yl)-4- (a. .
nitropentanoate (12c) 4.3.8. Methyl 4-(3-Methoxyphenyl)-4

P q ding to th | dure B @sld nitropentanoate (12h)
repared according to the general procedure as :
a colorless 0ilR=0.23 (9% EtOAc in hexane); IR (film): 3057, Prepared according to the general procedure B fiéld as

11 a colorless 0ilR=0.24 (9% EtOAc in hexane); IR (film): 3000,
2993, 2950, 1738, 1729, 1547, 1534, 1436, 11992 th7"; "H 2053 1743, 1729, 1602, 1537, 1346, 1201, 11745 bod™ 'H
NMR (400 MHz, CDC)) & 7.87-7.82 (m, 4H), 7.55-7.50 (m,

2H), 7.43 (dd,J=8.8, 1.6 Hz, 1H), 3.65 (s, 3H), 2.93-2.77 (m, nga(ggcst;;)' 523255335’32‘ rae (rlnH)iHG)'zggz_r?sf?nfm'
2H), 2.33 (t,J=8.0 Hz, 2H), 2.07 (s, 3H}*C NMR (100 MHz, i iy o N ' ' ' :

— 3
CDCl) & 172.5, 135.9, 133.0, 132.7, 128.9, 128.3, 12725, %:HD)6|2)'2691(;§:18'25%Z% 2'126 12'9‘1‘2(5'83'ﬂ$ 4N'\1"?3 (71021'\1/'2%’9
126.7, 124.9, 122.6, 92.6, 51.8, 34.4, 29.5, 2BI8; (+El) m/z : 4, 159.7,140.2, 129.8, 1174, 113.7, '

241 (M—NO,, 42), 209 (64), 181 (100); HRMS (+EI) calcd for igél’(7591)'7’16314'é'033?4’Ff,ag; (J'i"ESI) (- fifia('\g";% 2
CoH1NO, 287.1158 (M), found 287.1152. ! ' 1481605 220.

(M*=HNG,), found 220.1093.
4.3.4. Methyl 4-(2-Methylphenyl)-4-nitropentanoate A AL
(12d) 4.3.9. Methyl 4-(4-Methoxyphenyl)-4

P q ding to th | dure B geld nitropentanoate (12i)

reparea according to tne general proceaure as .

a colorless 0ilR=0.31 (9% EtOAc in hexane); IR (film): 2994, )\ Clzniﬂirsidsﬁ%qr%ngstg_tgg gén?(gl prﬁ:fg#g;g:g gfl?gi/i
2053, 1742, 1732, 1547, 1538, 1345, 1201, 1172;ct NMR : ; mp z R=0.

1742, 1732, 1547, 1538, 1345, 1201, 1172, EtOAc in hexane); IR (KBr): 2999, 2954, 1740, 161538,
(500 MHz, CDC) 8 7.32 (ddJ=7.5, 2.0 Hz, 1H), 7.29-7.22 (M, 1386 1344, 1258, 1185 ch'H NMR (400 MHz, CDC)) & 7.33
2H), 7.19 (ddJ=7.0, 1O Hz, 1H), 3.63 (5, 3H), 276168.0 Hz, (03750 110 500" 500 (068 Hz, 2H). 3.81 (5. 3H), 366 (5
2H), 2.34-2.27 (m, 1H), 2.19 (5, 3H), 2.18-2.11 (M, DB (5, o o0 2 2H). 6. 8 Hz, 2H), 381 (s, 3H), 3.6 (s,

T13 3H), 2.80-2.64 (m, 2H), 2.27 8.0 Hz, 2H), 1.94 (s, 3H}’C
AR (125 Moz (D) 9 1720, 1307 1361, 1328, MR (100 MHz, CDCJ) & 1725, 159.9, 1305, 1269 (<)
8, 126.3, 126.2, 92.6, 51.8, 33.4, 29.6, ZBIB; MS (*E) 174 (x2) 919, 55.2, 51.8, 34.5, 29.5, 23.5; (MBI) miz 221

miz 205 (M-NO,, 30), 173 (40), 145 (100); HRMS (+E)) calod (12 &% “Ths (63). 161 (100). Anal. Cated fonBLNO.
for CyaH1c0, 204.1150 (M-HNO,), found 204.1155. C. 58.42: H, 6.41: N, 5.24. Found: C, 58.79: H, 6M15.40%.
4.3.5. Methyl 4-(3-Methylphenyl)-4-nitropentanoate

(12e) 4.3.10. Methyl 4-(4-Chlorophenyl)-4-

P q dind to th | dure B giald nitropentanoate (12j)
repared according to the general procedure as :
a colorless 0ilR=0.32 (9% EtOAc in hexane); IR (film): 2997, Prepared according to the general procedure B% fiald as

1CC0 . . re Bdh ge
2953, 1739, 1541, 1437, 1345, 1201, 1172'pfi NMR (400 gggcgorl";jsl °1"7R2f70'12594(79 fsggoﬁzg'g q%’;%”?é(')?s(f"m)b Zc?ﬁw'
MHz, CDCh) & 7.29-7.25 (m, 1H), 7.18-7.14 (M, 3H), 3.66 (5,5 1o Ay im o ols 98], 2992, 1459, 1945, A0

y 11 —
3H), 2.80-2.73 (m, 1H), 2.69-2.61 (m, 1H), 2.36 (s, BB1— - _H-NMR (400 MHz, CDC) 67.37 (d,J=8.4 Hz, 2H), 7.31 (d,

2.27 (m, 2H), 1.94 (s, 3HC NMR (100 MHz, CDCJ) & 172.5, i;fﬁ;&ﬂig g"gi (;,H:;’Hi, ;fg*%%ﬁgﬁ,"g' (56608%'1&'
138.7, 138.6, 129.6, 128.7, 125.8, 122.2, 92.48,534.4, 29.4, , 2:28 (1,J=8.0 Hz, 2H), 1.94 (s, 3HJ; :

-4 CDCl) §172.3, 137.2, 135.1, 129.0 (x2), 126.9 (x2), 95199,
23.7, 21.4; MS (+ESlj'z 524.8 (2M+N3, 100), 273.8 (M+Nj 34.4,3%9.3, 23.6; MS (+ERVz 225 (M+£N())2, 59), 1(93 )(73), 165
15’0936 deFé'ﬁlgE') caled for GHiO, 204.1150 (M-HNO.), ;607" 11RMS (+E) caled for GHL0,Cl 224.0604 (M-HNO),

found 204.0608.
4.3.6. Methyl 4-(4-Methylphenyl)-4-nitropentanoate (o, 1 1.
(12f) 4.3.11. Methyl 4-(3-Methoxycarbonyl-1-methyl-1

p q dind to th | q Bh gald nitropropyl)benzoate (12k)
repared according to the general procedure as .
a colorless 0ilR=0.33 (9% EtOAc in hexane); IR (film): 2997, Prepared according to the general procedure B% field as

i — 0, i . H .
2952, 1739, 1541, 1437, 1343, 1197, 1176'cii NMR (400 29%‘11'0&"“;250 °'1'$f270'ié 4(2 8 1 EgAlczglhi){gge)l’l';ilgi”];%izlagg'
MHz, CDCL) & 7.26 (d,J=8.4 Hz, 2H), 7.19 (dJ=8.4 Hz, 2H), 2060, 172, 1550, 2430, 1284, 190, !

3.6 (5, 3H), 2.80-2.63 (m, 2H), 2.35 (5, 3H), 228484, Hz, Hg"gﬁ;og g"SHé' ga)o%%g.?se édﬁj) 2";;_22’ $6H)(m7 '%8’_2852
2H), 1.94 (s, 3H)'C NMR (125 MHz, CDC) 5 1725, 138.9, 0 J1h 50 o0 0500 8 o B e e 50 MR
135.8, 1205 (x2), 125.2 (2), 92.2, 518, 34452936, 20.9, (1065 =" Coop 5 172.5, 166.0, 143.4. 130.9. 150 (x2)
MS (+ESI) miz 273.8 (M+N& 48), 524.8 (2M+N3 100): : 2, 166.1, 143.4, 130.7, 130. :

125.4 (x2), 92.3, 52.2, 51.9, 34.4, 29.3, 23.9; (WBI) n/z 264
HRMS (+EI) calcd for GH;0, 204.1150 (M=HNG,), found (M"—OEZH&) 4), 249 (M—NO,, 19), 217 (100); HR%S )(+EI) caled
204.1155. L ' X '

for C14H140, 248.1049 (M-HNO,), found 248.1047.



4.3.12. Methyl 4-(1-Ethyl-3-methoxycarbonyl-1-
nitropropyl)benzoate (12[)

Prepared according to the general procedure B% @8ld as
a colorless 0ilR=0.14 (9% EtOAc in hexane); IR (film): 2985,
2954, 1740, 1732, 1544, 1436, 1284, 1192, 1115;¢M NMR
(400 MHz, CDC}) ¢ 8.05 (d,J=8.4 Hz, 2H), 7.37 (dJ=8.4 Hz,
2H), 3.93 (s, 3H), 3.64 (s, 3H), 2.733£8.0 Hz, 2H), 2.55-2.46
(m, 1H), 2.39-2.29 (m, 1H), 2.25-2.09 (m, 2H), 0.881{7.6
Hz, 3H);®C NMR (100 MHz, CDG)) & 172.2, 166.1, 142.6,
130.6, 129.9 (x2), 125.9 (x2), 96.3, 52.2, 51.93309.3, 28.8,
8.2; MS (+El)m/z 278 (M—OCH,, 3), 263 (M-NO,, 11), 231
(100); HRMS (+EI) calcd for GH;40, 262.1205 (M=HNQ,),
found 262.1208.

4.4. General procedure C for the synthesis of ylactams 13

To a solution of the nitroalkane42 (1.0 mmol) and

7
122.6, 62.1, 37.1, 30.4, 29.4; MS (+Etjz 225 (M, 14), 210
(M"—Me, 100). Anal. Calcd for gH;sNO: C, 79.97; H, 6.71; N,
6.22. Found: C, 79.81; H, 6.61; N, 6.27%.

4.4.4. 5-Methyl-5-(2-methylphenyl)pyrrolidin-2-one
(13d)

Prepared according to the general procedure C%h @éld as
a colorless solid; mp 119-120C (CH,Cl—hexane);R=0.31
(50% EtOAc in hexane); IR (KBr): 3178 (br), 3069, 300894,
1378, 1248 cnt; *H NMR (400 MHz, CDC)) & 7.36—7.34 (m,
1H), 7.19-7.16 (m, 3H), 6.73 (br s, 1H), 2.53-2.44Zk), 2.47
(s, 3H), 2.41-2.33 (m, 2H), 1.69 (s, 3HC NMR (100 MHz,
CDCly) 6 177.5, 143.9, 133.8, 132.5, 126.9, 125.9, 124263,6
35.1, 30.2, 29.0, 21.7; MS (+Et¥z 189 (M, 3), 174 (M—Me,
100). Anal. Calcd for GHsNO: C, 76.16; H, 7.99; N, 7.40.
Found: C, 76.30; H, 8.00; N, 7.45%.

NiCl,-6H0 (1.0 mmol) in MeOH (10 mL) cooled in an ice— 4.4.5. 5-Methyl-5-(3-methylphenyl)pyrrolidin-2-one

water bath (0 °C) was added NaBKb.0 mmol) slowly. The
resultant mixture was stirred at the same tempegditun 1 h. The
reaction was quenched by adding a solution &®; (4.0 mmol)
in H,O (5 mL) followed by stirring at room temperature foh.

(13e)

Prepared according to the general procedure C%h @éld as
a colorless 0ilR=0.37 (50% EtOAc in hexane); IR (film): 3212
(br), 3066, 2971, 1694, 1455, 1378, 1358, 1212"cthl NMR

The mixture was extracted with EtOAc (40 mLx3) and the(500 MHz, CDC}) & 7.25 (t,J=7.5 Hz, 1H), 7.16 (s, 1H), 7.15 (d,
combined organic layer was washed with brine, drieérov J=7.5 Hz, 1H), 7.08 (dJ}=7.5 Hz, 1H), 6.40 (br s, 1H), 2.49-2.38
anhydrous N8O, filtered, and condensed under reduced(m, 2H), 2.36 (s, 3H), 2.32-2.22 (m, 2H), 1.65 (s, 3f);NMR

pressure. The residue was purified by flash
chromatography over silica gel to give tpdactams13. The
results are found in Table 4.

4.4.1. 5-[2-(1,3-Dioxolan-2-yl)phenyl] -5-
methylpyrrolidin-2-one (13a)

Prepared according to the general procedure C % %i@ld
using 0.5 equiv NiGI6H,0 and 5 equiv NaBjfor 0.5 h at 0 °C
followed by addition of aq ¥CO,. A colorless 0il;R=0.27 (67%
EtOAc in hexane); IR (film): 3214 (br), 3068, 296891, 1394,
1083, 1062 cit; ‘*H NMR (500 MHz, CDCJ) 5 7.73 (d,J=7.0
Hz, 1H), 7.37-7.28 (m, 3H), 7.01 (br s, 1H), 6.21 (3), 4.21—
4.04 (m, 4H), 2.60-2.51 (m, 1H), 2.47-2.40 (m, 2H}722.31
(m, 1H), 1.69 (s, 3H)**C NMR (100 MHz, CDG)) & 177.2,
144.6, 133.8, 129.1, 127.6, 127.2, 125.4, 100.54,65.2, 62.6,
37.6, 31.8, 30.0; MS (+Eivz 247 (M, 21), 232 (M—Me, 28),
189 (100); HRMS (+EI) calcd for gH;;NO; 247.1208 (M),
found 247.1211.

4.4.2. 5-[4-(1,3-Dioxolan-2-yl)phenyl] -5-
methylpyrrolidin-2-one (13b)

Prepared according to the general procedure C % @i&ld
using 0.3 equiv NiGI6H,0 and 5 equiv NaBjfor 0.5 h at 0 °C
followed by addition of ag ¥COs. A colorless solid; mp 134—
136 °C (CHCl~hexane);R=0.29 (67% EtOAc in hexane); IR
(KBr): 3171 (br), 3071, 2968, 1716, 1681, 1383, 3,36221,
1085 cm* 'H NMR (400 MHz, CDCJ) & 7.47 (d,J=8.0 Hz,

2H), 7.37 (d,J=8.0 Hz, 2H), 6.68 (br s, 1H), 5.80 (s, 1H), 4.16—

3.99 (m, 4H), 2.46-2.24 (m, 4H), 1.64 (s, 3L NMR (125

columr(100 MHz, CDC}) & 177.9, 146.5, 138.1, 128.4, 127.7, 125.2,

121.5, 61.9, 37.5, 30.4, 29.6, 21.5; MS (+E&ijz 379.1
(2M+H", 53), 190.2 (M+H, 100); HRMS (+EI) calcd for
CyH1sNO 189.1154 (M), found 189.1159.

4.4.6. 5-Methyl-5-(4-methylphenyl)pyrrolidin-2-one
(13f)

Prepared according to the general procedure C%h d8ld as
a colorless solid; mp 124-126 °C (gH,hexane);R=0.32
(50% EtOAc in hexane); IR (KBr): 3180 (br), 3087, 291891,
1511, 1380, 1363, 1252 c'H NMR (400 MHz, CDCJ) 5 7.25
(d, J=8.0 Hz, 2H), 7.16 (d}=8.4 Hz, 2H), 6.97 (br s, 1H), 2.49—
2.37 (m, 2H), 2.33 (s, 3H), 2.28-2.23 (m, 2H), 1.643[); *°C
NMR (125 MHz, CDC})) 6 178.0, 143.6, 136.4, 129.1 (x2),
124.3 (x2), 61.8, 37.3, 30.4, 29.6, 20.7; MS (+E842 400.9
(2M+Na’, 100), 211.8 (M+N§ 9). Anal. Calcd for GH;sNO: C,
76.16; H, 7.99; N, 7.40. Found: C, 76.32; H, 7.97; R1%.

4.4.7. 5-(2-Methoxyphenyl)-5-methylpyrrolidin-2-
one (139)

Prepared according to the general procedure C% @8ld as
a colorless solid; mp 109-111 °C (gH,—hexane);R=0.30
(50% EtOAc in hexane); IR (KBr): 3179 (br), 3077, 299963,
1695, 1486, 1372, 1246, 1076, 10327 ¢H NMR (500 MHz,
CDCly) 6 7.26 (td,J=8.0, 2.0 Hz, 1H), 7.21 (ddi=8.0, 2.0 Hz,
1H), 6.95 (td,J=7.5, 0.5 Hz, 1H), 6.92 (d=8.0 Hz, 1H), 6.83
(br s, 1H), 3.87 (s, 3H), 2.63-2.57 (m, 1H), 2.50—-@3 1H),
2.35-2.26 (m, 2H), 1.57 (s, 3HJC NMR (125 MHz, CDG)) &
177.0, 156.2, 133.3, 128.3, 125.1, 120.5, 111.2,65.0, 34.3,

MHz, CDCk) & 177.8, 147.5, 136.7, 126.7 (x2), 124.6 (x2),29.8, 28.1; MS (+Eljn/z 205 (M, 2), 190 (M—Me, 100). Anal.

103.3, 65.3 (x2), 61.9, 37.5, 30.3, 29.4; MS (HBt) 246 (M'—
H, 9), 232 (M—Me, 100); HRMS (+EI) calcd for £H;/NO;
247.1208 (M), found 247.1203.

4.4.3. 5-Methyl-5-(naphthalene-2-yl)pyrrolidin-2-
one (13c)

Prepared according to the general procedure C% @8ld as
a colorless solid; mp 142-144 °C (gH,hexane);R=0.13
(50% EtOAc in hexane); IR (KBr): 3179 (br), 3075, 295894,
1654, 1372, 1312, 1231 ¢én'H NMR (400 MHz, CDC)) &
7.99-7.96 (m, 1H), 7.85-7.80 (m, 4H), 7.50-7.45 (Hf), 2.53—
2.27 (m, 4H), 1.73 (s, 3H}*C NMR (100 MHz, CDGJ) 5 178.1,
143.7, 132.9, 132.2, 128.4, 128.0, 127.3, 126.5.8,2123.2,

Calcd for G,HisNO,: C, 70.22; H, 7.37; N, 6.82. Found: C,
70.32; H, 7.37; N, 6.84%.

4.4.8. 5-(3-Methoxyphenyl)-5-methylpyrrolidin-2-
one (13h)

Prepared according to the general procedure C% @&ld as
a colorless 0ilR=0.31 (50% EtOAc in hexane); IR (film): 3212
(br), 3075, 2968, 1681, 1602, 1488, 1288, 1258112944 cm
% H NMR 400 MHz, CDCJ) & 7.27 (t,J=8.0 Hz, 1H), 7.00 (br s,
1H), 6.93 (dJ=8.0 Hz, 1H), 6.90 (s, 1H), 6.79 (@8.0 Hz, 1H),
3.80 (s, 3H), 2.47-2.21 (m, 4H), 1.64 (s, 3HE NMR (100
MHz, CDCk) 6 178.1, 159.6, 148.3, 129.5, 116.8, 111.7, 110.7,
62.1, 55.1, 37.2, 30.4, 29.6; MS (+Htyz 205 (M", 14), 190
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(M*=Me, 100); HRMS (+EI) calcd for &H;sNO, 205.1103
(M", found 205.1107.

4.4.9. 5-(4-Methoxyphenyl)-5-methylpyrrolidin-2-
one (13i)

Prepared according to the general procedure C%h @8ld as
a colorless solid; mp 136-138 °C (gH,—hexane);R=0.24
(50% EtOAc in hexane); IR (KBr): 3178 (br), 3072, 291894,
1514, 1248, 1182, 1027 ¢'*H NMR (400 MHz, CDCJ) 5 7.27
(d, J=8.4 Hz, 2H), 7.07 (br s, 1H), 6.87 (@8.4 Hz, 2H), 3.78
(s, 3H), 2.46-2.32 (m, 2H), 2.26-2.18 (m, 2H), 1.623H); °C
NMR (100 MHz, CDC}) 6 178.0, 158.2, 138.6, 125.5 (x2),
113.7 (x2), 61.6, 55.0, 37.3, 30.4, 29.5; MS (+Bl} 205 (M,
5), 190 (M—Me, 100). Anal. Calcd for gH;sNO,: C, 70.22; H,
7.37: N, 6.82. Found: C, 70.04; H, 7.24; N, 6.86%.

4.4.10. 5-(4-Chlorophenyl)-5-methylpyrrolidin-2-
one (13j) and 5-Methyl-5-phenylpyrrolidin-2-one
(10)16

Prepared according to the general procedure C @sthgquiv
NiCl,-6H,0 and 5 equiv NaBJffor 0.5 h at 0 °C followed by

combined organic layer was washed with brine, drieérov
anhydrous Ng50,, filtered, and condensed under reduced
pressure. The residue was purified by flash column
chromatography over silica gel to give the N-alkgthproducts
22a—. The results are found in Table 5.

4.5.1. 1,5-Dimethyl-5-(4-methylphenyl)pyrrolidin-
2-one (22a)

Prepared according to the general procedure D inyiéhkb as
a colorless 0ilR=0.35 (50% EtOAc in hexane); IR (film): 3025,
2968, 1691, 1681, 1511, 1417, 1385, 1144'chid NMR (400
MHz, CDCk) & 7.16 (d,J=8.0 Hz, 2H), 7.09 (dJ=8.0 Hz, 2H),
2.65 (s, 3H), 2.44 (4=8.0 Hz, 2H), 2.33 (s, 3H), 2.08 (57.6
Hz, 2H), 1.65 (s, 3H)**C NMR (100 MHz, CDG) & 174.9,
140.9, 136.6, 129.2 (x2), 124.9 (x2), 65.1, 36%4225.3, 24.1,
20.6; MS (+El)m/z 203 (M', 6), 188 (M—Me, 100); HRMS
(+EI) calcd for GiH;/,NO 203.1310 (M), found 203.1308.

4.5.2. 1-Benzyl-5-methyl-5-(4-
methylphenyl)pyrrolidin-2-one(22b)
Prepared according to the general procedure D ini8kb as

addition of ag KCGOs. The product was obtained in 75% yield asa colorless 0ilR=0.46 (33% EtOAc in hexane); IR (film): 3029,

a 89:11 inseparable mixture df3j with the dechlorinated
byproduct10. A colorless 0il;R=0.30 (50% EtOAc in hexane);
'H NMR (400 MHz, CDCJ) & 7.37-7.27 (m, 4.1H), 6.72 (br s,
0.89H), 6.55 (br s, 0.11H), 2.48-2.37 (m, 2H), 2.2822(m,
2H), 1.66 (s, 0.33H), 1.64 (s, 2.67H).

4.4.11. Methyl 4-(2-Methyl-5-oxo-pyrrolidin-2-
yl)benzoate (13Kk)

Prepared according to the general procedure C% éld as
a colorless solid; mp 159-161 °C (gH,—hexane);R=0.20
(50% EtOAc in hexane); IR (KBr): 3184 (br), 3070, 298225,
1687, 1433, 1279, 1107 ¢n"H NMR (400 MHz, CDCJ) 5 8.03
(d, J=8.4 Hz, 2H), 7.44 (dJ=8.4 Hz, 2H), 6.59 (br s, 1H), 3.92
(s, 3H), 2.50-2.38 (m, 2H), 2.36—2.24 (m, 2H), 1.68H); **C
NMR (100 MHz, CDCJ) & 178.1, 166.6, 151.7, 129.8 (x2),
128.7, 124.5 (x2), 62.2, 52.0, 37.1, 30.3, 29.5; (MBI) m/z 233
(M*, 3), 218 (M—Me, 100). Anal. Calcd for GH.sNOs: C,
66.94; H, 6.48; N, 6.00. Found: C, 67.26; H, 6.38; [9960.

4.4.12. Methyl 4-(2-Ethyl-5-oxo-pyrrolidin-2-
yl)benzoate (13l)

Prepared according to the general procedure C% 8ld as
a colorless solid; mp 137-139 °C (gH,hexane);R=0.30
(50% EtOAc in hexane); IR (KBr): 3187 (br), 3079, 2913817,
1691, 1289, 1113 crh *H NMR (400 MHz, CDCJ) 5 8.03 (d,
J=8.0 Hz, 2H), 7.38 (dJ=8.4 Hz, 2H), 6.98 (br s, 1H), 3.92 (s,
3H), 2.48-2.22 (m, 4H), 2.10-1.89 (m, 2H), 0.79J&47.2 Hz,
3H); *C NMR (100 MHz, CDGCJ) 5 178.6, 166.7, 150.5, 129.8
(x2), 128.7, 125.0 (x2), 66.1, 52.0, 35.5, 35.4,33@.6; MS
(+EIl) mvz 248 (M+H', 4), 218 (M—Et, 100). Anal. Calcd for

2975, 2921, 1691, 1679, 1395, 1171, 1153'chii NMR (500
MHz, CDCL) & 7.24-7.17 (m, 7H), 7.10 (d=8.0 Hz, 2H), 4.99
and 3.67 (ABq,J=15.0 Hz, 2H), 2.58-2.46 (m, 2H), 2.36 (s, 3H),
2.17-2.07 (m, 2H), 1.46 (s, 3HJC NMR (125 MHz, CDG)) &
175.8, 141.1, 138.7, 137.0, 129.4 (x2), 128.2 (A2).7 (x2),
126.8, 125.4 (x2), 66.5, 44.3, 37.1, 29.5, 26.482MS (+EI)
m'z 279 (M, 37), 264 (M-Me, 23); HRMS (+EI) calcd for
C1eH:NO 279.1623 (M), found 279.1620.

4.5.3. 1-Allyl-5-methyl-5-(4-
methylphenyl)pyrrolidin-2-one (22c)

Prepared according to the general procedure D in %@
but by reacting with allyl bromide at room temperatéor 15 h
instead of 70 °C. A colorless 0iR=0.29 (33% EtOAc in
hexane); IR (film): 3024, 2976, 2916, 1693, 168%13, 1393
cm; *H NMR (400 MHz, CDC)) 5 7.16 (d,J=8.4 Hz, 2H), 7.09
(d, J=8.4 Hz, 2H), 5.85-5.75 (m, 1H), 5.07 (d&9.6, 1.6 Hz,
1H), 5.04 (d,J=0.8 Hz, 1H), 4.17 (dddl=15.6, 3.2, 1.6 Hz, 1H),
3.27 (dd,J=15.6, 6.8 Hz, 1H), 2.51-2.38 (m, 2H), 2.34 (s, 3H),
2.18-2.08 (m, 2H), 1.68 (s, 3HJC NMR (125 MHz, CDCJ) &
175.3, 141.6, 137.0, 134.3, 129.4 (x2), 125.4 (425.5, 66.3,
43.6, 37.2, 29.5, 26.2, 20.9; MS (+Htyz 229 (M, 25), 214
(M*-Me, 100); HRMS (+EI) calcd for £H;NO 229.1467 (M),
found 229.1461.
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4.5. General procedureD for the N-alkylation of plactam 13f

An oven-dried process vial
dispersion in mineral oil; 2 mmol) was sealed withcap
containing a silicon septum. The loaded vial waslewdn an
ice—water bath (0 °C) under nitrogen atmosphereaasdlution

charged with NaH (60%
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of 13f (0.25 mmol) in dry DMF (3 mL) was added via a syringe REférencesand notes

The resultant mixture was stirred at 0 °C for 10 @und at 60 °C
for another 50 min. The resultant mixture was cotted °C and
a solution of the alkyl halide (0.75 mmol) was added a
syringe at 0 °C followed by heating at 70 °C for H5After
cooling to ambient temperature, the reaction metwas poured
into water (30 mL) and extracted with EtOAc (30 mLxBhe
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Hz per Pt 2ndD = 1.00 Hz

01 = 14028.7764 Hz

02 = -1.0000 Hz
LB1= 3.00 Hz
TP A= 0.00
B= 0.00
C= 0.00
T T T T T T T T T
68 66

S6



7.536

7.465

T 7486

Ixy100330a

Apr 3 16:16:24 2010
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8

PTS1d = 32768

F1 = 400.130005 MHz

F2 = 1.000000 MHz
SW1= 11990.41 Hz
AT1= 273 sec

Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

7.260

5.646
5.629
5.613
5.822
5.595

U

5

11b

Me

NO,

4.144
4.128
4.113
4.105
4.099
4.093
4.073
4.070
4.050
4.042
4.038
4.031
4.015
3.998
1.889
1.871

W

01 = 3591.8247 Hz
02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00
B= 0.00 ﬁ@m 396
C= 0.00
o8
| 1.00
o.@wﬂ
] y
N " L iﬁlb\? e
_ T T _ T T _ T T _ T T T _ T T T _
10 8 6 4 2 PPM

S7



7.536
7.516
7.486

Ixy100330a

Apr 3 16:16:24 2010

SOLVENT: CDCI3 0
Experiment = zg30 A/

Pulse length = 12.500 usec O

Recycle delay = 1.500 sec

NA = 8

PTS1d = 32768 Me
F1 = 400.130005 MHz 11b
F2 = 1.000000 MHz

SW1= 11990.41 Hz

AT1= 273 sec

Hz per Pt 1stD = 0.37 Hz

SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

O1 = 3591.8247 Hz

NO,

7.465

3.98

7.260

02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00
B= 0.00
C= 0.00
T T T T T T T T T T T
7.7 7.6 7.5

7.4

]
PPM

S8



Ixy100330a
Apr 3 16:16:24

2010

SOLVENT: CDCI3
Experiment = zg30

Pulse length =
Recycle delay =
NA = 8

12.500 usec O
1.500 sec

PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz

SW1 =
AT1 =

11990.

41 Hz

2.73 sec

Hz per Pt 1stD = 0.37 Hz

SW2 =
Hz per Pt 2ndD =
o1 =

1.00 Hz

= 1.00 Hz

3591.8247 Hz

02 = -1.0000 Hz

LB1 = 0.30

TP A= 0.00
B= 0.00
C= 0.00

Hz

4.144
4.128
4.113

—— 4.105

4.099
4.093

4.073

4.070

4.050

Vi

4.042
4.038

4.031

4.015

3.998

3.96

h.w

A.A

h.o

| T
PPM

S9



Ixy100330a

Apr 6 16:38:10 2010
SOLVENT: CDCI3
Experiment = zgdc30

Pulse length = 8.200 usec
Recycle delay = 2.000 sec
NA = 43

PTS1d = 32768

F1 = 100.612770 MHz

F2 = 1.000000 MHz

SW1 = 25125.63 Hz
AT1= 1.30sec

Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 11074.5820 Hz

02 = -1.0000 Hz

LB1= 1.00 Hz

TP A= 0.00

00

= 0.
= 0.00

139.805
136.457

127545

- TT——127.190

11b

103.084

NO,

85.947

65.444

19.565

I
PPM

S10



Ixy100330a
Apr 6 16:38:10 2010
SOLVENT: CDCI3
Experiment = zgdc30
Pulse length = 8.200 usec
Recycle delay = 2.000 sec
NA = 43
PTS1d = 32768
F1 = 100.612770 MHz
F2 = 1.000000 MHz
SW1 = 25125.63 Hz
AT1= 1.30sec
Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 11074.5820 Hz
02 = -1.0000 Hz
LB1= 1.00 Hz
TP A= 0.00

B= 0.00
Ouo.oo

139.805

11b

136.457

NO,

Me

127.545
127.190

I _
120 PPM

S11



7.923
7.893

7.882
7.870

— ~_— 7.859

7.848

<t
N~
) O
N

7 556
7.547
7.544
7.538
7.532

W

Xjj111021-1

Oct 27 10:22:11 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8

PTS1d = 32768

F1 = 400.130005 MHz

F2 = 1.000000 MHz 3.95
SW1= 11990.41 Hz
ATl = 2.73 sec

2(94

Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 3591.7397 Hz

02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

7.260

5.816

5.799
5

781

5.764

PR

\_(3

NO,,

11c

CH3

2.002

1.985

00

PPM

S12


chdai
Text Box
11c


Xjj111021-1

Oct 27 10:22:11 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8

PTS1d = 32768

F1 = 400.130005 MHz

F2 = 1.000000 MHz

SW1 = 11990.41 Hz
ATl= 2.73 sec

Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz

.95

.94

7.260

NO,,

CH3

11c

Hz per Pt 2ndD = 1.00 Hz
Ol = 3591.7397 Hz
02 = -1.0000 Hz
LB1= 030 Hz 97
TP A= 0.00 ’
B= 0.00
C= 0.00
, , , , ,
8.0 7.5 6.5 6.0 PPM

S13


chdai
Text Box
11c


Xjj111021-1

Oct 27 10:29:16 2011
SOLVENT: CDCI3
Experiment = zgdc30

Pulse length = 7.500 usec
Recycle delay = 1.000 sec
NA = 191

PTS1d = 32768

F1 = 100.612778 MHz

F2 = 1.000000 MHz
SW1 = 25125.63 Hz
AT1= 1.30sec

Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 11053.8828 Hz

02 = -1.0000 Hz
LBl1= 200 Hz
TP A= 0.00

B= 0.00

C= 0.00

133.606
132.878
132.784
128.919

128.177

127.646
127.234
127.003
126.685
124.031

/

86.248

NO,

CHj

11c

19.374

S14


chdai
Text Box
11c


Xjj111021-1
Oct 27 10:29:16 2011
SOLVENT: CDCI3
Experiment = zgdc30
Pulse length = 7.500 usec
Recycle delay = 1.000 sec
NA = 191
PTS1d = 32768
F1 = 100.612778 MHz
F2 = 1.000000 MHz
SW1 = 25125.63 Hz
AT1= 1.30sec
Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
O1 = 11053.8828 Hz
02 = -1.0000 Hz
LBl1= 200 Hz
TP A= 0.00

B= 0.00

C= 0.00

133.606

132.878

- T——132.784

NO,

11c

CHj

128.919

128.177

127.646

127.234
127.003
126.685

124.031

,
136

,
134

132

,
130

,
128

,
126

,
124

,
PPM

S15


chdai
Text Box
11c


T OO ONOOSITMNMOIIMMNMN—ON © 0 (3¢l (o]
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xjj130614

Wed Sep 04 22:49:38 2013
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 15.000 usec
Recycle delay = 1.000 sec

NA = 16 m
PTS1d = 65536 Me e
F1 = 400.132813 MHz

F2 = 1.000000 MHz

SW1 = 10000.00 Hz O5N Me

AT1= 6.55sec

Hz per Pt 1stD = 0.15 Hz 11d

SW2=  1.00 Hz 3o 3|18

Hz per Pt 2ndD = 1.00 Hz

01 = 2782.1917 Hz 237

02 = 2470.9666 Hz

LB1= 0.00 Hz

TP A= 0.00 0/99/95 1/00
B= 0.00
C= 0.00

8 6 4 2 PPM



xjj130614
Wed Sep 04 22:49:38 2013
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 15.000 usec
Recycle delay = 1.000 sec
NA = 16
PTS1d = 65536
F1 = 400.132813 MHz
F2 = 1.000000 MHz
SW1 = 10000.00 Hz
AT1= 6.55sec
Hz per Pt 1stD = 0.15Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 27821917 Hz
02 = 2470.9666 Hz
LB1= 0.00 Hz
TP A= 0.00

B= 0.00
Ouo.oo

OMZ Me
11d

0.99

Me

2.37

7.5

7.4

7.3

1
PPM

S17



O AN © ©
— OO N LW
LK
0 Wwww
xjj130614

Wed Sep 04 22:49:38 2013
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 15.000 usec
Recycle delay = 1.000 sec
NA = 16
PTS1d = 65536
F1 = 400.132813 MHz
F2 = 1.000000 MHz
SW1 = 10000.00 Hz
AT1= 6.55sec
Hz per Pt 1stD = 0.15Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
O1 = 2782.1917 Hz
02 = 2470.9666 Hz
LB1= 0.00 Hz
TP A= 0.00

B= 0.00
Ouo.oo

%8
|

11d

2.423

Me

06

__—1.882
T T 1.865

318

6.0

S18



f1 (ppm)

BEBYNS ~age o
Ot OO OLW S NOMN N
338359 I %9
SSNN N~ N
Xjj110614
Parameter Value
1 Solvent cdcl3
2 Temperature 25.0
3 Number of Scans 1024
4 Receiver Gain 60
5 Relaxation Delay 2. 0000
6 Pulse Width 0. 0000
7 Acquisition Time 0. 8651 CHj3
8 Acquisition Date 2013-09-05T13:55:00 .
9 Spectrometer Frequency 150. 83 HaC Z+\O
10 Spectral Width 37878. 8 __
11 Lowest Frequency -2760. 8 o)
12 zcon:m . 13C 11d o)}
13 Acquired Size 32768 ~—
14 Spectral Size 65536 »
__ __
|
1|
—— 1 T T +~ T * T T T ~ T *~ T T~ T T T T T T T "~ T T T T T T 1 T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10



—19.20
—19.18

Parameter Value

1 Solvent cdcl3
2 Temperature 25.0
3 Number of Scans 1024
4 Receiver Gain 60
5 Relaxation Delay 2. 0000
6 Pulse Width 0. 0000
7 Acquisition Time 0. 8651 CHj3
8 Acquisition Date 2013-09-05T13:55:00 .
9 Spectrometer Frequency 150. 83 HaC Z+\O
10 Spectral Width 37878. 8 __
11 Lowest Frequency -2760. 8 o)
ww Mcgw:m . 13C 11d o

cquired Size 32768 oV
14 Spectral Size 65536 »

|
|

T T _ T T T T _ T T T T T _ T T T T T T T T T T T

19. 45 19.40 19. 35 19. 30 19. 25 19. 20 19. 15 19. 10 19.05 19.00 18.95 18.90 18.85 18. 80 18.75

£1 (ppm)



7.315
7.295
7.276
7.262
7.242
7.224
7.207

W

Ixy100323b

Apr 12 17:19:47 2010
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8

PTS1d = 32768

F1 = 400.130005 MHz

F2 = 1.000000 MHz
SW1= 11990.41 Hz
AT1= 273 sec

Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
O1 = 3591.1233 Hz

02 = -1.0000 Hz

LB1= 0.30 Hz 4(18

5.607
5.590
5.573

.
T~ 5555

N

Me

1lle

NO,

Me

2.377

LY

(15

10

I
OPPM

S21



Ixy100323b

Apr 12 17:19:47 2010
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8

PTS1d = 32768

F1 = 400.130005 MHz

F2 = 1.000000 MHz
SW1= 11990.41 Hz
AT1= 273 sec

Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 3591.1233 Hz

02 = -1.0000 Hz
LB1=0.30 Hz
TP A= 0.00

B= 0.00

C= 0.00

7.315
7.295
7.276
7.262
7.242
7.224
7.207

Me \@J\ NO,
Me

1le

4,

7.4

7.2

7.0

| T
6.8 PPM

S22



Ixy100323b

Apr 13 18:15:57 2010
SOLVENT: CDCL3
Experiment = zgdc30

Pulse length = 8.200 usec
Recycle delay = 2.000 sec
NA = 437

PTS1d = 32768

F1 = 100.612770 MHz

F2 = 1.000000 MHz

SW1 = 25125.63 Hz
AT1= 1.30sec

Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 11077.9922 Hz

138.972
135.639

02 = -1.0000 Hz
LB1=1.00 Hz
TP A= 0.00
B= 0.00
C= 0.00
T o

T TT~——124.504

1l1le

86.322

19.562

S23



Ixy100312b
Mar 17 20:26:37 2010
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1= 11990.41 Hz
AT1= 273 sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 3591.6545 Hz
02 = -1.0000 Hz
LB1= 0.30 Hz
TP A= 0.00

B= 0.00

C= 0.00 2.01

Me

NO,
11f

2.376

12

S24

10

|
PPM



139.859
132.793
129.675
127.355
86.026
76.841
19.385

Ixy100312b

Mar 19 20:18:10 2010
SOLVENT: CDCI3 Me
Experiment = zgdc30
Pulse length =  8.200 usec NO,
Recycle delay = 2.000 sec
NA = 400

PTS1d = 32768 11f Me
F1 = 100.612770 MHz
F2 = 1.000000 MHz
SW1= 25125.63 Hz
AT1= 1.30 sec

Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 11068.8691 Hz

02 = -1.0000 Hz
LB1=1.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

I I
200 150 100 50 PPM

S25



Ixy100302¢c

Mar 6 18:49:42 2010
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8

PTS1d = 32768

F1 = 400.130005 MHz

F2 = 1.000000 MHz

SW1 =
AT1 =
Hz per
SW2 =
Hz per
o1 =
02 =
LB1 =
™ A

B=
C=

11990.41 Hz
2.73 sec
Pt1stD = 0.37 Hz
1.00 Hz
Pt2ndD = 1.00 Hz
3591.5396 Hz
-1.0000 Hz
0.30 Hz
= 0.00
0.00
0.00

3.844

3[12

A

10

o —

I
2 PPM

S26



____— 7402
T T—— 7.398

Ixy100302¢c
Mar 6 18:49:42 2010
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1= 11990.41 Hz
AT1= 273 sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 3591.5396 Hz
02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

7.380
7.362

2.03

Me

7.260

OMe

NO,
11g

7.033
7.015

6.995

6.935

6.914

1.01

S27



156.917

Ixy100302¢c

Mar 18 00:03:41 2010
SOLVENT: CD3Cl
Experiment = zgdc30
Pulse length = 8.200 usec
Recycle delay = 2.000 sec
NA = 76

PTS1d = 32768

F1 = 100.612770 MHz
F2 = 1.000000 MHz
SW1= 25125.63 Hz
AT1= 1.30sec

Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
O1 = 11056.7705 Hz

02 = -1.0000 Hz
LB1= 1.00 Hz

TP A= 0.00

0.00

0.00

B
C

130.735
127.385

124.163

120.721

110.855

OMe Me
11g

NO,

55.474

18.502

I
PPM

S28



xjj110616
Wed Sep 04 23:00:10 2013
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 15.000 usec
Recycle delay = 1.000 sec
NA = 16
PTS1d = 65536
F1 = 400.132813 MHz
F2 = 1.000000 MHz
SW1 = 10000.00 Hz
AT1= 6.55sec
Hz per Pt 1stD = 0.15Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
O1 = 2791.0566 Hz
02 = 2470.9666 Hz
LB1= 0.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

7.337
7.318
7.298
7.260
7.043
7.024
6.990
6.985

6.981
6.951
6.945

6.930
6.925

5.608
5.592
5.574
5.557

V2l

Me
11h

OCH,

3.823

308

—1.892
- T—— 1875

S29

10

I
2 PPM



xjj110616

Wed Sep 04 23:00:10 2013
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 15.000 usec
Recycle delay = 1.000 sec

5.608
5.592

— — 5574

5.557

NA = 16 OCHj
PTS1d = 65536
F1 = 400.132813 MHz
F2 = 1.000000 MHz
SW1 = 10000.00 Hz
AT1= 6.55sec O,N Me
Hz per Pt 1stD = 0.15Hz 11h
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 2791.0566 Hz
02 = 2470.9666 Hz
LB1=0.00 Hz
TP A= 0.00 1.00
w" mmm /01 \ ( \%3 .00
/ \_.ok
T T T T T T T T I | [
7.5 7.0 6.5 6.0 PPM

S30



159.891

xjj110616
Thu Sep 05 01:11:07 2013
SOLVENT: CDCI3
Experiment = zgpg30
Pulse length = 10.000 usec
Recycle delay = 1.500 sec
NA = 512
PTS1d = 32768
F1 = 100.622826 MHz
F2 = 1.000000 MHz
SW1= 29761.90 Hz
AT1= 1.10sec
Hz per Pt 1stD = 0.91 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 10062.8223 Hz
02 = 1600.5200 Hz
LB1 = 0.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

136.906

130.003

119.512
115.036
112.998

Me

OCHj

11h

86.021

55.294

19.384

,
150

,
100

,
PPM

S31


chdai
Text Box
11h


7.408
7.386
7.260
6.923
6.902

Ixy100312¢c
Mar 17 20:35:05 2010
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1= 11990.41 Hz
AT1= 273 sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
O1 = 3591.6816 Hz
02 = -1.0000 Hz
LB1= 0.30 Hz
TP A= 0.00

B= 0.00

C= 0.00

2002  Z01

5.596
5.579
5.562
5.544

OMe

NO,

11i

.00

3.801

L)

(11

10 8

|
PPM

S32



160.698
114.309
85.784
77.478
77.160
76.836
55.384
19.346

128925

————127.729
_/_ ’
-

Ixy100312¢c
Mar 19 19:39:08 2010 MeO
SOLVENT: CDCI3

Experiment = zgdc30 N ON
Pulse length = 8.200 usec

Recycle delay = 2.000 sec Me

NA = 101 11i

PTS1d = 32768

F1 = 100.612770 MHz
F2 = 1.000000 MHz
SW1 = 25125.63 Hz
AT1= 1.30 sec

Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 11071.7637 Hz

02 = -1.0000 Hz
LB1=1.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

I [
200 150 100 50 PPM

S33



Ixy100302a

Mar 17 19:59:56 2010
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8

PTS1d = 32768

F1 = 400.130005 MHz

F2 = 1.000000 MHz
SW1= 11990.41 Hz
AT1= 273 sec

Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 3590.4553 Hz

02 = -1.0000 Hz
LB1= 0.30 Hz
TP A= 0.00

B= 0.00

C= 0.00

7.419

7.412
7.397
7.390

0 o N O AN O
N © 0 — OO MNLW
MO © 00w
NN~ N~ 0 W WwLw

¥

Cl

11

1.891
1.874

(13

10

|
PPM

S34



134.024
85.521
77.482
77.160
76.844

_—136.053

Ixy100302a
Mar 19 19:52:18 2010
SOLVENT: CDCI3
Experiment = zgdc30
Pulse length = 8.200 usec Cl
Recycle delay = 2.000 sec
NA = 176 NO,
PTS1d = 32768
F1 = 100.612770 MHz . Me
F2 = 1.000000 MHz 11
SW1= 25125.63 Hz
AT1= 1.30 sec
Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
O1 = 11080.4434 Hz
02 = -1.0000 Hz
LB1= 1.00 Hz
TP A= 0.00
B= 0.00
Ouo.oo

Ao AP A ot pmtiaegyi ot o FOTRp— " L T T

19.506

S35



8.053
8.035
7.515
7.495

Ixy100330b
Apr 3 16:22:15 2010
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1= 11990.41 Hz
AT1= 273 sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
O1 = 3591.8777 Hz
02 = -1.0000 Hz
LB1= 0.30 Hz
TP A= 0.00

B= 0.00

C= 0.00

2.01

MeO
NO,

11k Me

1.894
1.892
1.877
1.875

.08

10

I
0 PPM

S36



_—1.89%
T — 1.892
_— 1877
- — 1.875

Ixy100330b

Apr 3 16:22:15 2010

SOLVENT: CDCI3

Experiment = zg30

Pulse length = 12.500 usec o

Recycle delay = 1.500 sec

NA = 8

PTS1d = 32768 Peg

F1 = 400.130005 MHz NO,
F2 = 1.000000 MHz

SW1= 11990.41 Hz Me
AT1= 273 sec 11k

Hz per Pt 1stD = 0.37 Hz

SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

O1 = 3591.8777 Hz

02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

S37




166.281

Ixy100330b

Apr 6 16:42:23 2010
SOLVENT: CDCI3
Experiment = zgdc30

140.003

130.269

T TT——127.485

85.699

77.160
76.843

52.381

19.436

Pulse length = 8.200 usec
Recycle delay = 2.000 sec MeO
NA = 34 NO,
PTS1d = 32768
F1 = 100.612770 MHz 11k Me
F2 = 1.000000 MHz
SW1 = 25125.63 Hz
AT1= 1.30 sec
Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 11068.4277 Hz
02 = -1.0000 Hz
LB1=1.00 Hz
TP A= 0.00
B= 0.00
C= 0.00
- R o - ———— .
T T T T T T T T T T T T T T T
200 150 100 50 PPM

S38



Ixy100527¢
Jul 3 13:44:20 2010
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 13
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1= 11990.41 Hz
AT1= 273 sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 3591.6238 Hz
02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

8.058

8.037

92

7.531

7.510

7260

1199

MeO,C

111

Et

5.425
5.408
5.403
5.386

V

NO,

3.905

95

3.311
2.558
2.539
2.521
2.503
2.482
2.464
2.446
2.155
2137
2.120
2.102
2.084
2.067

2.049
0.988
0.970
0.951

Yty

%9 N.S

3/00

10

I
PPM

S39



2.558
2.539
2.521
2.503
2.482
2.464
2.446
2.155
2.137
2.120
2.102
2.084
2.067
2.049

Ixy100527¢

Jul 313:44:20 2010

SOLVENT: CDCI3

Experiment = zg30

Pulse length = 12.500 usec MeO,C
Recycle delay = 1.500 sec

NA = 13

PTS1d = 32768 NO2
F1 = 400.130005 MHz

F2 = 1.000000 MHz 111
SW1= 11990.41 Hz

AT1= 273 sec

Hz per Pt 1stD = 0.37 Hz

SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

O1 = 3591.6238 Hz

02 = -1.0000 Hz

LB1= 030 Hz

TP A= 0.00

00

00

Et

B= 0.
Cc= 0.

I
2.8 26 24 22 20 PPM

S40



166.346

Ixy100527¢

Jul 3 13:55:02 2010
SOLVENT: CDCI3
Experiment = zgdc30

Pulse length = 8.200 usec

139.018

131594

130.289

T T——127.861

92.583

MeO,C
NO,

52.386

27.528

10.616

Recycle delay = 2.000 sec Et
NA = 181 11
PTS1d = 32768
F1 = 100.612778 MHz
F2 = 1.000000 MHz
SW1 = 25125.63 Hz
AT1= 1.30 sec
Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 11077.5547 Hz
02 = -1.0000 Hz
LB1=1.00 Hz
TP A= 0.00
B= 0.00
C= 0.00
T T T T T T T T T T T T T T T
150 100 50 PPM

S41
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Xjj110627
Jun 30 19:02:41 2011 O
SOLVENT: CDCI3 u
Experiment = zg30
Pulse length = 12.500 usec O ~
Recycle delay = 1.500 sec NO <
NA = 8 2 7))
PTS1d = 32768 H3C
= 400.130005 MHz
F2 = 1.000000 MHz . OONOIw
SW1= 11990.41 Hz 12a
AT1= 2.73sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 3591.4216 Hz
02 =  -1.0000 Hz 3/03 205 300 301
LB1 = 0.30 Hz 204 05
TP A= 0.00
B= 0.00 0/97 0[97 Kwom
C= 0.00 .03

,
10 8 6 4 2 PPM


chdai
Text Box
12a


Xjj110627
Jun 30 19:02:41 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1 = 11990.41 Hz
AT1l= 2.73sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 3591.4216 Hz
02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

.03

.97

H3C

NO,,

125 CO2CH3

5.683

.97

8.0

7.5

7.0

6.5

6.0

PPM
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4.178
4.153
4.135
4.119

Xjj110627
Jun 30 19:02:41 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8

PTS1d = 32768

F1 = 400.130005 MHz

F2 = 1.000000 MHz

SW1 = 11990.41 Hz

AT1l= 2.73sec

Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 3591.4216 Hz

02 = -1.0000 Hz

LB1= 030 Hz

TP A= 0.00

B= 0.00
C= 0.00

4.021

- — 3992

4.092

2.05

3.986
3.976

3.958

2.04

3.935

3.650

3.00

2.869
2.855
2.833

792

2.816
2.809

— — 2799

2

W

NO,
H3C

175 CO,CH3

2.774
2.754
2.739

2

2.05

2.296
2.282
2.272
2.255
2.240
2.230
2.215

— T 2.196

2.180
2.169
2.154
2.138
2.129
2.112
2.024

\H. oﬁom

3.01

4.5

4.0

3.5

3.0

2.5

PPM

S44
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X]j110627

Jul 2 23:13:09 2011

SOLVENT: CDCI3 @)

Experiment = zgdc30

Pulse length = 7.500 usec

Recycle delay = 1.000 sec O

NA = 160

PTS1d = 32768 NO 2

F1 = 100.612778 MHz H3C

F2 = 1.000000 MHz

SW1 = 25125.63 Hz 12a CO2CH3

AT1= 1.30sec

Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
O1 = 11056.9531 Hz

02 = -1.0000 Hz
LB1= 2.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

65.335
51.778
34.840

29.486
27.017

,
PPM
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172.373

xjj110627
Jul 2 23:13:09 2011
SOLVENT: CDCI3
Experiment = zgdc30
Pulse length = 7.500 usec
Recycle delay = 1.000 sec
NA = 160
PTS1d = 32768
F1 = 100.612778 MHz
F2 = 1.000000 MHz
SW1 = 25125.63 Hz
AT1= 1.30sec
Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 11056.9531 Hz
02 = -1.0000 Hz
LB1= 2.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

136.018
129.194
128.912
126.279

NO,
H3C

1va CO2CH3

,
170

, , ,
160 150 140 130 PPM

S46
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xjj110625-1

Jun 27 20:39:19 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec
1.500 sec

Recycle delay =
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1 = 11990.41 Hz
AT1l= 2.73sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 3591.7390 Hz
02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

7.519

__~ —— 7.498

7.389
7.367
7.260

2.00
2/01

5.812
4.116

(o

H3C

120

4.108
4.103
4.097

4.076
4.073
4.051
4.045
4.041
4.036
4.033
3.657

2.803
2.785
2.780
2.766
2.762
2.746
2.726
2.705
2.686
2.683
2.664
2.651

L=

NO,

CO,CH3

.06

12 /97

2.644
2.627
2.609
2.301
2.287
2.281
2.278
2.263
2.260
1.950
1.599

S47

,
2 PPM
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xjj110625-1
Jun 27 20:39:19 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1= 11990.41 Hz
AT1l= 273sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 3591.7390 Hz
02 = -1.0000 Hz
LB1= 0.30 Hz
TP A= 0.00

B = 0.00

C= 0.00

7.519
7.498
7.389
7.367
7.260

NO,
HsC
CO,CH3
12b

o
S

5.812

8.0

7.5 7.0 6.5

6.0 PPM

S48
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4.108
4.103
097
076

4
4

4.116
4

{

Xjj110625-1
Jun 27 20:39:19 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1= 11990.41 Hz
ATl= 2.73sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 3591.7390 Hz
02 = -1.0000 Hz
LB1 = 0.30 Hz
TP A= 0.00

B= 0.00

C= 0.00

073

—
Lo
o

4.045
4.041

M

4.06

4.036

4.033

3.657

.00

HsC
12b

NO,

CO,CH3

2.803
2.785
2.780
2.766
2.762
2.746

— 2726

S

2.705

— " 2.686

2.683
2.664
2.651

2.12

2.644
2.627

2.609
2.301

2.287
2.281

2.278

.97

2.263
2.260
1.950

4.5

4.0

3.5

3.0

2.5

I ,
20 PPM

S49
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172.338
125.296
102.745
92.241
77.322
77.000
76.688
65.181
51.732
34.380
29.276
23.704

_——139.495

- T——138.851

_—126.864
7
—

xjj110625-1
Jun 29 15:57:19 2011
SOLVENT: CDCI3 NO,
Experiment = zgdc30 HaC
Pulse length = 7.500 usec p
Recycle delay = 1.000 sec 12b
NA = 113
PTS1d = 32768
F1 = 100.612778 MHz
F2 = 1.000000 MHz
SW1 = 25125.63 Hz
AT1= 1.30sec
Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 11052.4316 Hz
02 = -1.0000 Hz
LB1= 2.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

CO,CHj

S50
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7.867
7.855
7.847
7.836
7.820
7.546
7.537
7.530
7.522
7.514
7.505
7.443
7.439
7.421
7.417
7.260

W

xjj111024
Oct 25 22:16:54 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz .
F2 = 1.000000 MHz 12c
SW1= 11990.41 Hz
ATl = 2.73 sec
Hz per Pt 1stD = 0.37 Hz
SW2=  1.00 Hz 4,04
Hz per Pt 2ndD = 1.00 Hz
Ol = 3592.2092 Hz
02 =  -1.0000 Hz
LB1= 030 Hz 2,00
TP A= 0.00
B= 0.00 HRSH
C= 0.00

CO,Me

3.647

2.930
2.909
2.893
2.875
2.872
2.845
2.826
2.804
2.789
2.769
2.350
2.330
2.310
2.065

=\ 2.853

Ry

00 3.08

,
2 PPM

S51
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7.260

Xjj111024

Oct 25 22:16:54 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8

PTS1d = 32768

F1 = 400.130005 MHz

F2 = 1.000000 MHz

SW1 = 11990.41 Hz
ATl= 2.73 sec

Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
Ol = 3592.2092 Hz

CO,Me

02 = -1.0000 Hz L
LB1= 030 Hz 2.00
TP A= 0.00
B= 0.00 1.01

C= 0.00

S52

I
8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 PPM


chdai
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Xjj111024
Oct 25 22:16:54 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1 = 11990.41 Hz
AT1l= 2.73sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 3592.2092 Hz
02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

3.647

/3.00

2.930
2.909
2.893
2.875
2.872

o™
o
) O
i o

2 845
2.826
2.804
2.789
2.769

Wi

2.06

2.350
2.330
2.310

.99

2.065

/"3.08

3.5

3.0

25

,
PPM

S583
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172.457

Xjj111024

Oct 25 22:21:01 2011
SOLVENT: CDCI3
Experiment = zgdc30

Pulse length = 7.500 usec
Recycle delay = 1.000 sec
NA = 109

PTS1d = 32768

F1 = 100.612778 MHz

F2 = 1.000000 MHz

SW1 = 25125.63 Hz
AT1= 1.30sec

Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
O1 = 11057.3428 Hz

02 = -1.0000 Hz
LB1= 200 Hz
TP A= 0.00

B= 0.00

C= 0.00

135.915
133.011
132.705
128.877

127.459
127.011
126.736
124.863
122.605

92.641

NO,

Me

12c

CO,Me

51.810
34.389

29.454

23.819

,
PPM

S54
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172.457

Xjj111024
Oct 25 22:21:01 2011
SOLVENT: CDCI3
Experiment = zgdc30
Pulse length = 7.500 usec
Recycle delay = 1.000 sec
NA = 109
PTS1d = 32768
F1 = 100.612778 MHz
F2 = 1.000000 MHz
SW1 = 25125.63 Hz
AT1= 1.30sec
Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol1 = 11057.3428 Hz
02 = -1.0000 Hz
LB1= 200 Hz
TP A= 0.00

B= 0.00

C= 0.00

NO,
Me

12c

CO,Me

135.915

132.705

128.333
127.459

———127.011

126.736
124.863

122.605

, ,
170 160

,
150

,
140

S55
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7.330
7.326
7.315
7.312

7.288
7.285
7.274
7.270
7.260
7.256
7.242
7.238
7.227
7.224
7.199
7.197

P

xjj110618-2
Jun 27 17:05:13 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length =
Recycle delay =
NA = 16
PTS1d = 32768
F1 = 500.130005 MHz
F2 = 1.000000 MHz
SW1 = 15015.01 Hz
AT1l= 2.18sec
Hz per Pt 1stD = 0.46 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 4586.8730 Hz
02 = -1.0000 Hz
LB1= 0.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

11.100 usec
1.500 sec

7.185
7.183

CH3

NO,

12d

CO,CHjs

3.630

3|00

2.772
2.756
2.740
2.337
2.322
2.305
2.289

N
~
| N
i

Wy

'y

o
(o]
—
o

2 176

2

03

Pos

160

2.143
2.126
2.110
1.960
1572

,
PPM
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xjj110618-2
Jun 27 17:05:13 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 11.100 usec
Recycle delay = 1.500 sec
NA = 16
PTS1d = 32768
F1 = 500.130005 MHz
F2 = 1.000000 MHz
SW1 = 15015.01 Hz
AT1l= 2.18sec
Hz per Pt 1stD = 0.46 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 4586.8730 Hz
02 = -1.0000 Hz
LB1 = 0.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

7.330
7.326

7.315
7.312
7.288
7.285

CHg
NO,

1pq CO2CHs

!» 1.02

7.274
7.270

7.260
7.256

7.242
7.238

7.227
7.224

2.56

7.199
7.197

7.185

- T—— 7.183

0.98

7.40 7.35

7.25

7.20

PPM

S57
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Xjj110618-2

Jun 27 17:05:13 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 11.100 usec
Recycle delay = 1.500 sec
NA = 16

PTS1d = 32768

3.630

2,772
2.756
2.740
2.337
2.322
2.305
2.289
2.272
2.190
2.176
2.143
2.126
2.110
1.960

F1 = 500.130005 MHz CH3
F2 = 1.000000 MHz
SW1 = 15015.01 Hz
AT1= 2.18sec NO,
Hz per Pt 1stD = 0.46 Hz
SW2=  1.00 Hz H3C
Hz per Pt 2ndD = 1.00 Hz CO,CH3
Ol = 4586.8730 Hz 300 12d 302 306
02 = -1.0000 Hz
LBl1= 0.00 Hz 04
I© A= 2% \mom \
C= 0.00 1.05
I I I I I I I
4.0 35 3.0 2.5 2.0 PPM

S58
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172.443
136.109
132.818
126.258
126.178
92.638
77.257
77.000
76.754
51.806
33.424
29.576
26.018
19.874

_—128.768
3

Xjj110618-2

Jun 29 15:24:21 2011

SOLVENT: CDCI3 CH3
Experiment = zgdc45

Pulse length = 10.200 usec NO
Recycle delay = 1.500 sec 2
NA = 164 H3C
PTS1d = 32768
F1 = 125.757767 MHz 12d CO2GHs
F2 = 1.000000 MHz
SW1= 37593.98 Hz
AT1= 0.87sec
Hz per Pt 1stD = 1.15Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
O1 = 13993.1455 Hz
02 = -1.0000 Hz
LB1= 3.00 Hz
TP A= 0.00
B= 0.00
C= 0.00
Wiy k}?éﬁzi e g%%%i}éé%ﬁ%ﬁsiﬁé%g%%%
T T T T T T T T T T T T T T T
200 150 100 50 PPM
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136.713

Xjj110618-2
Jun 29 15:24:21 2011
SOLVENT: CDCI3
Experiment = zgdc45
Pulse length = 10.200 usec
Recycle delay = 1.500 sec
NA = 164
PTS1d = 32768
F1 = 125.757767 MHz
F2 = 1.000000 MHz
SW1 = 37593.98 Hz
AT1= 0.87sec
Hz per Pt 1stD = 1.15Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 13993.1455 Hz
02 = -1.0000 Hz
LBl1= 3.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

136.109

132.818

CH3
NO,

CO,CH
120 ~ 278

128.768

_—126.258
- —126.178

,
136

,
134

,
132

,
130

,
128

I ,
126 PPM
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7.294
7.273
7.260
7.254
7.179
7.159
7.141
3.664
2.803
2.727

x_._.ﬁomom-p
May 10 16:36:58 2011 H wO
SOLVENT: CDCI3

Experiment = zg30

Pulse length = 12.500 usec

Recycle delay = 1.500 sec

NA = 8

PTS1d = 32768 H wO N O 2

F1 = 400.130005 MHz

F2 = 1.000000 MHz

SW1= 11990.41 Hz

ATl= 2.73sec OONOIw
Hz per Pt 1stD = 0.37 Hz 12e

SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

o1 _ou 3591.5945 Hz 3/00 3400 3|10 3[09
02 =  -1.0000 Hz
LB1= 030 Hz

TP A= 0.00 \ %wo ' a
B= 0.00 137 :
C= 0.00 07 0/53

S61
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Xjj110508-1

May 10 16:36:58 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8

PTS1d = 32768

F1 = 400.130005 MHz

F2 = 1.000000 MHz

SW1 = 11990.41 Hz
ATl= 2.73 sec

Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
Ol = 3591.5945 Hz

02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

7.294

7.273
7.260
7.254

12e CO,CHg4

7.179

7.159

7.141

3.00
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Xjj110508-1
May 10 16:36:58 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1 = 11990.41 Hz
AT1l= 2.73sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 3591.5945 Hz
02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

3.664

3

v

3

.00

2.803
2.787
2.780
2.767
2.747
2.727
2.691

—— 2673

|

2.668
2.651

2.639
2.631

2.615

2.360
2.312

2.299

19w

™
(@]
| N
i

P\

.10

2 276

2.270

2.01

1.943

3.09

1.587

S63
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3.0
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Xjj110508-1
May 11 21:29:09 2011
SOLVENT: DMSO H3C NOy
Experiment = zgdc30
Pulse length = 7.500 usec
Recycle delay = 1.000 sec
NA = 255 ... CO,CH4
PTS1d = 32768 12e
F1 = 100.612778 MHz
F2 = 1.000000 MHz
SW1 = 25125.63 Hz
AT1l= 1.30sec
Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 11055.0469 Hz
02 = -1.0000 Hz
LB1= 2.00 Hz
TP A= 0.00
B= 0.00
C= 0.00
A A o A b . L A il el oo oty ; b vt iy {s{i?z%%ﬂ ’ vhe psh
, , , , , , , , ,
200 150 100 50 PPM
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172.527

Xjj110508-1

May 11 21:29:09 2011
SOLVENT: DMSO
Experiment = zgdc30

Pulse length = 7.500 usec
Recycle delay = 1.000 sec
NA = 255

PTS1d = 32768

F1 = 100.612778 MHz

F2 = 1.000000 MHz
SW1= 25125.63 Hz
AT1= 1.30sec

Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
O1 = 11055.0469 Hz

02 = -1.0000 Hz
LB1= 200 Hz
TP A= 0.00

B= 0.00

C= 0.00

12e

CO,CH,

_—138.730

- T——138.595

129.649
128.671

125.766

122.195
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Xjj110406b
Apr 7 16:59:25 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1= 11990.41 Hz
ATl= 2.73sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 3591.8696 Hz
02 = -1.0000 Hz
LBl1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

v 06

CHg

121

CO,CH3

2.796
3.662

2.778
2.775
2.761

3|00

2.757
2741

=" — 2719

2.685
2.665
2.652

=" 2.705

2.647
2.629
2.349
2.304
2.283
2.262
1.942
1.564

,
PPM
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Xjj110406b

Apr 7 16:59:25 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8

PTS1d = 32768

F1 = 400.130005 MHz

F2 = 1.000000 MHz
SW1= 11990.41 Hz
AT1l= 273 sec

Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
Ol = 3591.8696 Hz

02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

7.269

7.260
7.249

CHg

7.203

7.182

2.06
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3.662

Xjj110406b

Apr 7 16:59:25 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8

PTS1d = 32768

F1 = 400.130005 MHz

F2 = 1.000000 MHz

SW1 = 11990.41 Hz

ATl= 2.73sec

Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 3591.8696 Hz

02 = -1.0000 Hz d
LB1= 0.30 Hz
TP A= 0.00

B= 0.00

C= 0.00

5.00

CHg

12t

CO,CH3

OCOULAN—TdOWWWmN
ONNOLSY A0 0 © LD
NNNMNNNNNK OO
aAaaaNaNcNaNaa N

Wi

2.13

2 647
2.629

2.349

__—— 2304

2.283

T 2.262

1.942

3.08

3.5

3.0

2.5

I ,
2.0 PPM

S68


chdai
Text Box
12f


172.512

xjj110406b

May 12 13:12:49 2011
SOLVENT: CDCI3
Experiment = zgdc45

Pulse length = 10.200 usec
Recycle delay = 1.500 sec
NA = 60

PTS1d = 32768

F1 = 125.757767 MHz

F2 = 1.000000 MHz

SW1 = 37593.98 Hz
AT1= 0.87sec

Hz per Pt 1stD = 1.15Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
O1 = 13987.2910 Hz

02 = -1.0000 Hz
LB1= 3.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

138.930
135.771
129.467
125.201

92.247

CHg

121

CO,CH3

51.775

F'ry

34.444
29.451

23.643
20.886

LT TR,
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xjj110531

Jun 2 19:02:26 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8

3.756
3.622

TOVOMULANOVOIITNODOOMNMONMOULANDDOL MO M®OVOTM
OULOMONANTdOOVOTAODDNNNUT AN OUITNOOULNMANADONO
OWMWMWMWONNMNNOOOOoOoMmMANANANANNNAAAAAAO O N O
22222222222222222222222222222110_

L)

PTS1d = 32768 OCHj
F1 = 400.130005 MHz
F2 = 1.000000 MHz H wO ZON
SW1= 11990.41 Hz
AT1= 2.73 sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz OONOIw
Hz per Pt 2ndD = 1.00 Hz HN@ 3|00
O1 = 3591.7776 Hz 3105
WMU_.H 0 “.w“_o.ooo_m Hz 2|97
= L. V4
TP A= 000 w..om 0.98 u\o% %ww
B= 0.00 . A
C= 0.00 :Wo o@@ 03 /1.04) om_m
, , , , , , I
8 6 4 2 0 PPM
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Xjj110531
Jun 219:02:26 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8

PTS1d = 32768

F1 = 400.130005 MHz

F2 = 1.000000 MHz

SW1 = 11990.41 Hz

ATl= 273 sec

Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 3591.7776 Hz

02 = -1.0000 Hz

LB1= 030 Hz

TP A= 0.00

B= 0.00
C= 0.00

___—17.384

- —— 7.381

7.362

7344

T 1.341

7294

7.291

__— 7.275

17271

- — 7.260

H3C

OCHg

NO,

CO,CH3

129

7.018

7.000

6.982

0.99

6.928

6.907

0.98

7.5

7.4

7.3

7.2

7.1

7.0

6.9

I
PPM
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Xjj110531
Jun 219:02:26 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1 = 11990.41 Hz
ATl= 273sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
O1 = 3591.7776 Hz
02 = -1.0000 Hz
LB1 = 0.30 Hz
TP A= 0.00

B = 0.00

C= 0.00

3.756

3.00

3.622

2.97

2.864
2.850
2.838
2.830
2.823
2.815
2.802
2.788
2.719
2.704
2.692
2.678
2.670
2.656
2.643

WP W

OCHg

HsC” | “NO,

CO,CHy
129

2.310

2.297

2.283
2.269
2.255

— 2242

2.229
__—— 2180
2.165
2.153
2.138
2.125
2.113
2.098

Lo

1.906

3.05

4.0

3.5 3.0 2.5

20

I
PPM
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Xjj110531
Jun 7 16:14:46 2011
SOLVENT: CDCI3 ¢ ONO : 3
Experiment = zgdc30 129

Pulse length = 7.500 usec
Recycle delay = 1.000 sec
NA = 114

PTS1d = 32768

F1 = 100.612778 MHz

F2 = 1.000000 MHz
SW1= 25125.63 Hz
AT1= 1.30sec

Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
O1 = 11056.9395 Hz

02 = -1.0000 Hz
LB1= 200 Hz
TP A= 0.00

B= 0.00

C= 0.00

55.295
51.691

32.340
29.596
24.602

,
200

,
PPM
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7.326
7.304
7.285
7.260
6.944
6.927
6.905

=/~ — 6.900
- T—— 6.882

iy

Xjj110618-3
Jun 25 17:09:24 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1 = 11990.41 Hz
ATl= 273 sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 3591.5959 Hz
02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

OMe

NO,
Me
CO,Me
12h

3/00

3.806
3.663

2791

2.774

LR

2.769
2.755
2.735
2.715
2.694

2.673
2.654
2.641

1/97

11

2.635
2.617

2.310
2.290
2.269
1.941
1578
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7.326
7.304
7.285

Xjj110618-3
Jun 25 17:09:24 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1 = 11990.41 Hz
AT1l= 2.73sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 3591.5959 Hz
02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00
B= 0.00 1.00
C= 0.00

7.260

OMe

NO,

Me

12h

CO,Me

6.944
6.927
6.905
6.900

6.882

3.00

7.4 7.3

7.2

7.1

7.0

6.9

I
PPM
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3.806
3.663
2791
2.774
2.769
2.755
2.735
2715
2.694
2.673
2.654
2.641
2.635
2.617
2.310
2.290
2.269
1.941

G2

Xjj110618-3
Jun 25 17:09:24 2011
SOLVENT: CDCI3
Experiment = zg30 OMe
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz NO
F2 = 1.000000 MHz 2
SW1= 11990.41 Hz Me
ATl = 2.73sec CO,Me
Hz per Pt 1stD = 0.37 Hz 12h
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 3591.5959 Hz .00 503
02 = -1.0000 Hz 2.99
LB1= 030 Hz 97
TP A= 0.00

B= 0.00 \hﬁom

C= 0.00

S76
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172.387

Xjj110618-3
Jun 27 19:42:32 2011
SOLVENT: CDCI3
Experiment = zgdc30
Pulse length = 7.500 usec
Recycle delay = 1.000 sec
NA = 355
PTS1d = 32768
F1 = 100.612778 MHz
F2 = 1.000000 MHz
SW1 = 25125.63 Hz
AT1= 1.30sec
Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
O1 = 11052.3320 Hz
02 = -1.0000 Hz
LB1= 200 Hz
TP A= 0.00

B= 0.00

C= 0.00

159.708

140.154

129.823

117.366
113.678
111.703

92.261
77.312
77.000
76.682

OMe

NO,

CO,Me
12h

55.143
51.712

34.383

29.333

23.593

,
150
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Xjj110526-2
May 27 16:39:53 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130035 MHz
F2 = 1.000000 MHz
SW1 = 11990.41 Hz
ATl= 2.73 sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 3576.1191 Hz
02 = -1.0000 Hz
LBl1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

H3CO

NO,

CO,CH3
121

N\om 2[00

3.810
3.663

\, @

97

2.796
2.776
2.759

[*)]
™
N~
N

.09

2 698
2.679
2.662
2.642
2.296
2.276
2.256

2,03

3|04

1.940
1.562
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Xjj110526-2 IwO O

May 27 16:39:53 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec

Recycle delay = 1.500 sec

NA = 8 NO>

PTS1d = 32768 H3C

F1 = 400.130035 MHz CO,CH3
F2 = 1.000000 MHz 121

SW1 = 11990.41 Hz
ATl= 273 sec

Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 3576.1191 Hz

02 = -1.0000 Hz
LB1= 0.30 Hz 202
TP A= 0.00

B= 0.00

C= 0.00

6.910

6.888

2.00

7.4 7.3 7.2

7.1

7.0

6.9

PPM
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Xjj110526-2
May 27 16:39:53 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130035 MHz
F2 = 1.000000 MHz
SW1= 11990.41 Hz
ATl= 2.73sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol1 = 3576.1191 Hz
02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

3.810

3.663

2.796
2.776
2.759
2.739
T 2719
2.698
2.679
2.662
2.642

H3CO

NO,
HyC
CO,CH3
121

7.97

2.09

2.296
2.276
2.256
1.940

S80
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Xjj110526-2

May 28 21:45:41 2011
SOLVENT: CDCI3
Experiment = zgdc30

Pulse length = 7.500 usec
Recycle delay = 1.000 sec
NA = 93

PTS1d = 32768

F1 = 100.612778 MHz

F2 = 1.000000 MHz

SW1 = 25125.63 Hz
AT1= 1.30sec

Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 11059.7207 Hz

02 = -1.0000 Hz
LBl1= 200 Hz
TP A= 0.00

B= 0.00

C= 0.00

159.889

130.518

126.864

114.062
91.913

H3CO,

121

NO,

CO,CH3

55.248
51.829
34.453
29.493

23.476

,
200

,
150

,
PPM
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xjj110618-1

Jun 25 16:32:15 2011

SOLVENT: CDCI3

Experiment = zg30

12.500 usec
1.500 sec

Pulse length =

Recycle delay =

NA = 8

PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1 = 11990.41 Hz
AT1l= 2.73sec

Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz

01 = 3591.4951 Hz

7.383
7.362

)

7.325
7.303
7.260

.00

Cl

NO,

CO,CH
12 2~ 773

3.664
2.802
2.782
2.763
2.745
2.725
2.679
2.659
2.640
2.622
2.603
2.305
2.285
2.265
1.941
1572

W)

00

02 = -1.0000 Hz
LB1= 030 Hz 1167
TP A= 0.0

B= 0.00

C= 0.00

ﬁ , X

| | | | | |
10 8 6 4 2 PPM
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Xjj110618-1
Jun 25 16:32:15

2011

SOLVENT: CDCI3

Experiment = zg
Pulse length =
Recycle delay =
NA = 8
PTS1d = 32768

30
12.500 usec
1.500 sec

F1 = 400.130005 MHz

Cl

7.383

7.362

7.325

7.303

7.260

F2 = 1.000000 MHz NO,
SW1= 11990.41 Hz H 2C
ATl= 2.73 sec 3
Hz per Pt 1stD = 0.37 Hz CO,CHg
SW2= 1.00 Hz 12)
Hz per Pt 2ndD = 1.00 Hz
01 = 3591.4951 Hz 2.00
02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00 1.97
B= 0.00
C= 0.00
I T T I T I T I T I T I T T T I T
7.60 7.55 7.50 7.45 7.40 7.35 7.30 7.25 PPM
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xjj110618-1
Jun 25 16:32:15 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1= 11990.41 Hz
ATl= 273sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 3591.4951 Hz
02 = -1.0000 Hz
LB1= 0.30 Hz
TP A= 0.00

B = 0.00

C= 0.00

3.664

3.00

Cl

NO,

2.802
2.782
2.763
2.745

- T—— 2725

2.679
2.659
2.640
2.622
2.603

CO,CH,

12

O

2.305
2.285
2.265

2

.02

1.941

3.06

1572

4.0

3.5

3.0

25

20

PPM
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Xjj110618-1

Jun 27 19:28:26 2011
SOLVENT: CDCI3
Experiment = zgdc30

137.161
135.081

129.021
126.876

Cl

91.856
77.315
77.000
76.683

51.881

34.382
29.306

23.591

Pulse length = 7.500 usec NO 2
Recycle delay = 1.000 sec
NA = 277 H3C
PTS1d = 32768 CO,CHj4
F1 = 100.612778 MHz 12
F2 = 1.000000 MHz
SW1 = 25125.63 Hz
AT1= 1.30sec
Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 11058.5391 Hz
02 = -1.0000 Hz
LB1= 2.00 Hz
TP A= 0.00
B= 0.00
C= 0.00
I I I I T I
150 100 50 PPM
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3.926
3.663
2.832
2.777
2.757
2.698
2.677
2.621
2.364
__—~ —— 2347
2.301
2.280
2.257
2.239
1.974
1.567

T —— 7.415
——— 7.260
=S — 2321

4

8067
T 8.046

H,CO,C.

xjj110526-1

May 27 16:36:21 2011

SOLVENT: CDCI3 NO

Experiment = zg30 2

Pulse length = 12.500 usec H wO

Recycle delay = 1.500 sec CO MO Iw
Mg 12K

PTS1d = 32768

F1 = 400.130035 MHz

F2 = 1.000000 MHz

SW1= 11990.41 Hz

ATl= 273sec

Hz per Pt 1stD = 0.37 Hz

SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

01 = 3591.3674 Hz

02 = -1.0000 Hz 3100299

LB1= 030 Hz 1/98 2/02 .08

TP A= 0.00 w\
B= 0.00 w& 68
C= 0.00 .05 ¢

S86

,
PPM
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Xjj110526-1

May 27 16:36:21 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8

PTS1d = 32768

F1 = 400.130035 MHz

F2 = 1.000000 MHz

SW1 = 11990.41 Hz
AT1l= 273sec

Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 3591.3674 Hz

02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

8.067

8.046

H,CO,C.

NO,

12k

CO,CHjs

7.436
7.415

2.02

7.260

8.2

8.0

7.8

7.6

7.4

PPM
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Xjj110526-1
May 27 16:36:21 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130035 MHz
F2 = 1.000000 MHz
SW1= 11990.41 Hz
AT1l= 2.73sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 3591.3674 Hz
02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

3.926

3.00

3.663

p.99

H,CO,C.

NO,

CO,CHjs
12K

1.974

3.05

4.0

3.5

3.0

25
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Xjj110526-1

May 28 21:40:17 2011

SOLVENT: CDCI3

Experiment = zgdc30

Pulse length = 7.500 usec

Recycle delay = 1.000 sec

NA = 103

PTS1d = 32768

F1 = 100.612778 MHz

F2 = 1.000000 MHz
SW1 = 25125.63 Hz

ATl = 1.30sec

Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
O1 = 11059.4766 Hz

02 =  -1.0000 Hz
LB1= 2.00 Hz
TP A= 0.00

B= 0.00

C= 0.00
i

166.066

143.389

__—130.681

- T——130.070

125.393
92.327

H4CO,C

12K

NO,

CO,CHs

51.896
34.427

29.263

23.853
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150
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Xjj110526-1

May 28 21:40:17 2011
SOLVENT: CDCI3
Experiment = zgdc30

Pulse length = 7.500 usec
Recycle delay = 1.000 sec
NA = 103

PTS1d = 32768

F1 = 100.612778 MHz

F2 = 1.000000 MHz

SW1 = 25125.63 Hz
AT1= 1.30sec

Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
O1 = 11059.4766 Hz

02 = -1.0000 Hz
LBl1= 200 Hz
TP A= 0.00

B= 0.00

C= 0.00

92.327

H4CO,C

NO,

12K

CO,CHs

51.896

34.427

29.263

23.853

S90
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Xjj110518
May 19 19:56:44 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
= 400.130005 MHz
F2 = 1.000000 MHz
SW1= 11990.41 Hz
AT1l= 2.73sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 3591.8276 Hz
02 = -1.0000 Hz
LB1= 0.30 Hz 1/98
TP A= 0.00
B= 0.00
C= 0.00

2/0

3.925
3.641

CO,Me

Me
NO,

CO,Me
121

2.747
2.726
2.706
2.548
2.529
2.511
2.494
2.475
2.385
2.367
2.348

—/~ — 2.330

2.457

= 2311

//

2.293
2.249
2.230
2.208
2.187
2.175
2.168
2.156
2.134
2.114
2.094

1.576

0.897
0.879
0.860

1j12

,
PPM
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8.065
8.044

Xjj110518
May 19 19:56:44 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8

PTS1d = 32768

F1 = 400.130005 MHz

F2 = 1.000000 MHz

SW1 = 11990.41 Hz

ATl= 273 sec

Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 3591.8276 Hz

02 = -1.0000 Hz

LB1= 030 Hz

TP A= 0.00

B= 0.00
C= 0.00

1.98

CO,Me

Me
NO,

CO,Me
121

7.378
7.357

2.02

7.260

8.2

8.0

7.8 7.6

7.4

7.2

PPM
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xjj110518

May 19 19:56:44 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8

PTS1d = 32768
= 400.130005 MHz
F2 = 1.000000 MHz

SW1= 11990.41 Hz
ATl= 2.73sec

Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
Ol = 3591.8276 Hz

3.925

.00

3.641

Me

2.747
2.726
2.706
2.548
2.529
2511

2.494
2.475

fihust

CO,Me

121

NO,

CO,Me

2.457

2.385
2.367

2.348
2.330
2.311

2.293
2.249
2.230
2.208
2.187
2.175
2.168
2.156
2.134
2.114
2.094

1.576

0.897

0.879
0.860

W

02 = -1.0000 Hz 198 Ww.om
LB1= 0.30 Hz
TP A= 0.00
B= 0.00 2
C= 0.00
, , , , , , , , , , , , , , , , , , , , , ,
4.5 4.0 3.5 3.0 25 2.0 15 1.0 PPM
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xjj110518
May 20 17:41:14 2011
SOLVENT: CDCI3
Experiment = zgdc30
Pulse length = 7.500 usec
Recycle delay = 1.000 sec
NA = 176
PTS1d = 32768
F1 = 100.612778 MHz
F2 = 1.000000 MHz
SW1= 25125.63 Hz
AT1= 1.30sec
Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 11059.8828 Hz
02 = -1.0000 Hz
LB1= 200 Hz
TP A= 0.00

B= 0.00

C= 0.00

166.085

142.630

130.565

T 129.960

125.866

96.268

Me

CO,Me

121

NO,

CO,Me

s

8.167

,
200

,
150

,
100

,
PPM
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Xjj110518

May 20 17:41:14 2011
SOLVENT: CDCI3
Experiment = zgdc30

Pulse length = 7.500 usec
Recycle delay = 1.000 sec
NA = 176

PTS1d = 32768

F1 = 100.612778 MHz

F2 = 1.000000 MHz
SW1= 25125.63 Hz
AT1= 1.30sec

Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
Ol = 11059.8828 Hz

02 = -1.0000 Hz
LBl1= 200 Hz
TP A= 0.00

B= 0.00

C= 0.00

96.268

CO,Me

Me
NO,

CO,Me
121

8.167

PPM

S95
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7.720
7.365
7.346
7.339
7.332
7.326
7.318
7.309
7.302
7.294

7.285
7.276
7.260

xjj110706-1
Jul 13 14:07:43 2011
SOLVENT: CDCL3
Experiment = zg30
Pulse length = 11.100 usec
Recycle delay = 1.500 sec
NA = 16
PTS1d = 32768
= 500.130005 MHz
F2 = 1.000000 MHz
SW1 = 15015.01 Hz
AT1l= 218 sec
Hz per Pt 1stD = 0.46 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 4586.3862 Hz 3/01
02 = -1.0000 Hz
LB1= 0.00 Hz
TP A= 0.00
B= 0.00 oﬁp
C= 0.00

mﬁ@m

7.011

6.206

4.209
4.197

H3C

99

13a

4.186
4.164
4.155
4.138
4.134
4.123

YNy

<
—
—
<

4 086

4;09

4.077

4.073

4.069

4.065

4.054

4.041

2.603

2580

2.540
2.512
2471

2(15

w\. 4
.99

2.455
2.435
2.421

o

2.404
2.395
2.373
2.346
2.306
1.688

,
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7.734
7.720

xjj110706-1

Jul 13 14:07:43 2011
SOLVENT: CDCL3
Experiment = zg30

Pulse length = 11.100 usec
Recycle delay = 1.500 sec

NA = 16

PTS1d = 32768

F1 = 500.130005 MHz
F2 = 1.000000 MHz
SW1 = 15015.01 Hz
AT1l= 2.18sec

Hz per Pt 1stD = 0.46 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

01 = 4586.3862 Hz
02 = -1.0000 Hz
LB1= 0.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

0.94

7.365
7.346
7.339
7.332
7.326
7.318
7.309
7.302
7.294
7.285
7.276
7.260

)

= —

7.011

13a

\Q@m

6.206

.99

8.0 7.8

7.6

7.4

7.0

6.8

6.6

6.4
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xjj110706-1
Jul 13 14:07:43 2011
SOLVENT: CDCL3
Experiment = zg30
Pulse length = 11.100 usec
Recycle delay = 1.500 sec
NA = 16
PTS1d = 32768
F1 = 500.130005 MHz
F2 = 1.000000 MHz
SW1 = 15015.01 Hz
AT1l= 218 sec
Hz per Pt 1stD = 0.46 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 4586.3862 Hz
02 = -1.0000 Hz
LB1= 0.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

4.186
4.181

4.164

4.155

4.138
4.134

4.123
4117

4.114

4.099
4.086
4.077

4.073

4.069

- 4.065

4.054

4.041

4.09

4.25 4.20

4.15

4.10

PPM
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2.580
2.603
2.572
2.569
2.550
2.540

2512

Xjj110706-1

Jul 13 14:07:43 2011
SOLVENT: CDCL3
Experiment = zg30

Pulse length = 11.100 usec
Recycle delay = 1.500 sec
NA = 16

PTS1d = 32768

F1 = 500.130005 MHz

F2 = 1.000000 MHz

SW1 = 15015.01 Hz

AT1l= 2.18sec

Hz per Pt 1stD = 0.46 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 4586.3862 Hz

02 = -1.0000 Hz

LB1= 0.00 Hz

\MG

TP A= 0.00

1.04

B= 0.00 \\‘

\\o.@@

C= 0.00

2471

2.462

2.455

2.445
2.435

—_— 2427
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Xjj110706-1

Jul 18 14:41:38 2011
SOLVENT: CDCI3
Experiment = zgdc30

Pulse length = 7.500 usec
Recycle delay = 1.000 sec
NA = 093

PTS1d = 32768

F1 = 100.612778 MHz

F2 = 1.000000 MHz

SW1 = 25125.63 Hz
AT1= 1.30sec

Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
O1 = 11051.6523 Hz

144.640
133.762

127.630

(o No) ~ MO TANM
S © o NO® IN~wO
— ™ < mMO© m™m-W
™~ 0 o NINEC R R R
(NN S NN OO
— - =

37.555

31.804
30.012

02 = -1.0000 Hz
LB1 = 2.00 Hz
TP A= 0.00
B= 0.00
C= 0.00
, , , z{}t , , , , , , , , ,
200 150 100 50 PPM
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Xjj110706-1
Jul 18 14:41:38 2011
SOLVENT: CDCI3
Experiment = zgdc30
Pulse length =  7.500 usec
Recycle delay = 1.000 sec
NA = 93
PTS1d = 32768
F1 = 100.612778 MHz
F2 = 1.000000 MHz
SW1= 25125.63 Hz
AT1= 1.30sec
Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 11051.6523 Hz
02 = -1.0000 Hz
LB1= 200 Hz
TP A= 0.00

B= 0.00

C= 0.00

65.182

62.563

13a

37.555

31.804

30.012

,
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I
PPM

S101


chdai
Text Box
13a


Xjj110702-1
Jul 516:47:28 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1 = 11990.41 Hz
AT1l= 2.73sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 3591.3386 Hz Wboo
02 = -1.0000 Hz
LB1= 030 Hz 7
TP A= 0.00
B= 0.00
C= 0.00

6.678

5.796
4.161
4.142
4.124
4.108
4.083
4.073
4.047
4.029

4.012

3.994

2.463
2.443
2421

2401

2.393

N
(e}
) ™
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2 352
2.329
2.311
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2.282
2.263
2.243
1.779
1.643
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Me
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Xjj110702-1
Jul 516:47:28 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1 = 11990.41 Hz
AT1l= 2.73sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 3591.3386 Hz
02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

_— T7.478

w.om

- ——— 7.458
__— 7.380

7.360

7.260

6.678

HN

Me
13D

\\Mom

5.796

*w@m

7.5

7.0

6.5

6.0
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4.108
4.083
4.073
4.047
4.029
4.012
3.994

s

Xjj110702-1

Jul 516:47:28 2011

SOLVENT: CDCI3

Experiment = zg30

Pulse length = 12.500 usec

Recycle delay = 1.500 sec

NA = 8

PTS1d = 32768

F1 = 400.130005 MHz

F2 = 1.000000 MHz

SW1 = 11990.41 Hz

ATl= 2.73 sec

Hz per Pt 1stD = 0.37 Hz

SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

Ol = 3591.3386 Hz

02 = -1.0000 Hz

LBl1= 030 Hz

TP A= 0.00
B= 0.00
C= 0.00

4.02

HN

Me
13b

2.463
2.443
2.421
2.401
2.393
2.382
2.371

Ly

2.352

2.329
2311

.16

2.282
2.263
2.243

1.779

1.643

3.00

4.5 4.0

3.5

3.0

25

2.0

I
PPM

S104


chdai
Text Box
13b


177.812
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Xji110702-1
Jul 18 16:27:56 2011
SOLVENT: CDCI3
Experiment = zgdc45
Pulse length = 10.200 usec
Recycle delay = 1.500 sec
NA = 177
PTS1d = 32768
F1 = 125.757767 MHz
F2 = 1.000000 MHz
SW1 = 37593.98 Hz
AT1= 0.87sec
Hz per Pt 1stD = 1.15Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
O1 = 13990.7031 Hz
02 = -1.0000 Hz
LB1 = 3.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

136.737

AL i Lo Lttt " L Ly b bt
i f L il ladlivae) e Mt A LU G il A

Ll

126.708
124.557

AWlmv

103.284

Me
13b

HN

77.254
77.000
76.746
65.252

61.874

37.518
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xjj111025-1

Nov 316:15:56 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec

Recycle delay = 1.500 sec H
PTS1d = 32768 o
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1= 11990.41 Hz .
AT1= 2.73sec 404 13C 18
Hz per Pt 1stD = 0.37 Hz )
SW2 = 1.00 Hz N\ )
Hz per Pt 2ndD = 1.00 Hz 3.02 3.00
Ol = 3592.2822 Hz
02 = -1.0000 Hz
LB1= 0.30 Hz
TP A= 0.00 §
B= 0.00 w
C= 0.00
I I I I I
10 8 6 4 PPM
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Xjj111025-1

Nov 3 16:15:56 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8

PTS1d = 32768

F1 = 400.130005 MHz

F2 = 1.000000 MHz

SW1 = 11990.41 Hz
AT1l= 273sec

Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
Ol = 3592.2822 Hz

02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

7.994
7.967

7.260

8.2

8.0

7.8

7.6

7.4

7.2

,
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Xjj111025-1
Nov 3 16:15:56 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768

= 400.130005 MHz
F2 = 1.000000 MHz
SW1= 11990.41 Hz
AT1l= 2.73sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 3592.2822 Hz

02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

2.526
2.505

___— 2480

2.468

- T—— 2.456

_ 2435

2.421
2.416
2.403
2.387
2.374
2.369
2.354
2.344
2.320
2.314
2.310
2.297

W

4.18

2.285
2.268

ZT

Me

13c

1.728

3.00

2.8

2.6

2.4

2.2

2.0

18

I ,
1.6 PPM
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Xjj111025-1

Nov 3 16:20:53 2011
SOLVENT: CDCI3
Experiment = zgdc30

Pulse length = 7.500 usec
Recycle delay = 1.000 sec
NA = 123

PTS1d = 32768
F1 = 100.612778 MHz

F2 = 1.000000 MHz
SW1 = 25125.63 Hz
AT1 = 1.30sec

Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

Ol = 11057.3428 Hz
02 = -1.0000 Hz
LBl1= 200 Hz
TP A= 0.00

B= 0.00

C= 0.00

%%%g%%%%%%%%%%%z%%ﬁ{

143.671

132.899
132.150
128.430

126.194
125.842
123.223
122.633

Me

77.313
77.000
76.683

ZL

13cC

62.115

37.098
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178.110

Xjj111025-1
Nov 3 16:20:53 2011
SOLVENT: CDCI3
Experiment = zgdc30
Pulse length = 7.500 usec
Recycle delay = 1.000 sec
NA = 123
PTS1d = 32768
F1 = 100.612778 MHz
F2 = 1.000000 MHz
SW1 = 25125.63 Hz
AT1= 1.30sec
Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
O1 = 11057.3428 Hz
02 = -1.0000 Hz
LB1= 200 Hz
TP A= 0.00

B= 0.00

C= 0.00

Me

ZL

13c

143.671

_—132.150

127.968

- 127.299

126.194
125.842

122.633
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xjj110630-1

Jul 617:09:39 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec
Recycle delay = 1.500 sec

7.357
7.345
7.337
7.260

S

7.188
181
164
732

7
7
6

NA= 8 CH3
PTS1d = 32768 HN
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1= 11990.41 Hz 5/00
AT1= 2.73 sec H3;C
Hz per Pt 1stD = 0.37 Hz .
SW2=  1.00Hz 13d
Hz per Pt 2ndD = 1.00 Hz 2/98 3100
Ol = 3591.4739 Hz
02 = -1.0000 Hz 2(12
LB1= 0.30 Hz
TP A= 0.00 1/03

B= 0.00 \ %ﬂop

C= 0.00

g .

, | , , | ,
10 8 2 PPM
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xjj110630-1

Jul 617:09:39 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec

7.357
7.345

T 1.337

7.260

7.188

- — 7181

7.164

6.732

Recycle delay = 1.500 sec

NA = 8 CH3

PTS1d = 32768 HN

F1 = 400.130005 MHz

F2 = 1.000000 MHz

SW1= 11990.41 Hz

ATl= 2.73sec H wO

Hz per Pt 1stD = 0.37 Hz “.

SW2 = 1.00 Hz 13d

Hz per Pt 2ndD = 1.00 Hz 2.98

O1 = 3591.4739 Hz

02 = -1.0000 Hz

LB1= 030 Hz

TP A= 0.00 1.03
B= 0.00 \ \\‘o.op
C= 0.00
, , , , , , , , , , , , , , , , ,

7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 PPM
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Xjj110630-1
Jul 6 17:09:39 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1 = 11990.41 Hz
AT1l= 2.73sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 3591.4739 Hz
02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

2.406
2.390
T 2380
2.345
2.339
2.332
2.325

— — 2.397
- T—— 2.365

2.12

1.769

1.692

/3.00

2.6

2.4 2.2

2.0

18

,
PPM
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Xjj110630-1
Jul 520:44:12 2011
SOLVENT: CDCI3
Experiment = zgdc30
Pulse length =
Recycle delay =
NA = 106
PTS1d = 32768
F1 = 100.612778 MHz
F2 = 1.000000 MHz
SW1 = 25125.63 Hz
AT1l= 1.30sec
Hz per Pt 1stD = 0.77
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00
01 = 11044.3867 Hz
02 = -1.0000 Hz
LB1= 2.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

sz:;%}i}%%

7.500 usec
1.000 sec

Hz

Hz

143.936

e o L il Y T _L
Rl L UL L

132.502

o

125.892

62.814
35.081

_——30.244

- ———29.028

21.695

,
200

,
150

,
PPM

S114


chdai
Text Box
13d


Xjj110517
May 25 11:37:01 2011
SOLVENT: DMSO
Experiment = zg30
Pulse length = 11.100 usec
Recycle delay = 1.500 sec
NA = 16
PTS1d = 32768

= 500.130005 MHz
F2 = 1.000000 MHz
SW1 = 15015.01 Hz
AT1l= 2.18sec
Hz per Pt 1stD = 0.46 Hz
SW2 = 1.00 Hz

7.260
7.249
7.234
7.156
7.141
7.091

gy

7.076

6.403

Me

Me

HN

13e

Hz per Pt 2ndD = 1.00 Hz 3]09 3/00
O1 = 4587.4824 Hz 1.97
02 =  -1.0000 Hz .06
LB1= 0.00 Hz H\ 1 210
TP A= 0.00 \ &m o\
B= 0.00
C= 000 D.97 .92 .84
0.12
, , [ ! , !
10 8 6 2 PPM

S115
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Xjj110517
May 25 11:37:01 2011
SOLVENT: DMSO
Experiment = zg30
Pulse length = 11.100 usec
Recycle delay = 1.500 sec
NA = 16
PTS1d = 32768
F1 = 500.130005 MHz
F2 = 1.000000 MHz
SW1 = 15015.01 Hz
AT1l= 218 sec
Hz per Pt 1stD = 0.46 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
O1 = 4587.4824 Hz
02 = -1.0000 Hz
LB1= 0.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

7.260
7.249

T 17.234

41

7.156
7.141

7.091

7.076

Me

Me

HN

13e

6.403

7.4

7.2

7.0

6.8

6.6

S116
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2.486
2.469
2.456
2.451
2.435
2422

W

Xjj110517
May 25 11:37:01 2011
SOLVENT: DMSO
Experiment = zg30
Pulse length = 11.100 usec
Recycle delay = 1.500 sec
NA = 16
PTS1d = 32768

= 500.130005 MHz
F2 = 1.000000 MHz
SW1 = 15015.01 Hz
AT1l= 218 sec
Hz per Pt 1stD = 0.46 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
O1 = 4587.4824 Hz
02 = -1.0000 Hz
LB1= 0.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

2.416

2.404
2.400

— 2384

2.361

2.351

2.317
2.304
2.292
2.284
2.279
2.276
2.268
2.266
2.263
2.251

2.244
2.241
2.233
2.225
2.075

PN

Me

2.06

_—

0.12

S

1.734

1.648

3.00

2.6

2.4

2.2

2.0

1.8

1.6

PPM
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177.920

Xjj110517

May 20 17:32:24 2011
SOLVENT: CDCI3
Experiment = zgdc30

Pulse length = 7.500 usec
Recycle delay = 1.000 sec
NA = 102

PTS1d = 32768

F1 = 100.612778 MHz

F2 = 1.000000 MHz

SW1 = 25125.63 Hz
AT1= 1.30sec

Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
O1 = 11057.0254 Hz

02 = -1.0000 Hz
LB1= 200 Hz
TP A= 0.00

B= 0.00

C= 0.00

146.463

138.115
128.432
127.656

125.190
121.521

Me

HN

Me
13e

61.929
37.479

~—30.372

- T——29.557

21.517

200

PPM
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Xjj110427-2
Apr 29 16:18:20 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1= 11990.41 Hz
ATl= 2.73sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 3591.8369 Hz
02 = -1.0000 Hz
LBl1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

7.260
7.240
7.171
7.150
6.972

Hiq

\Eh

131

ZT

2.489
2.472
2.455
2.449
2.430
2.407
2.389
2.370
2.333
2.276
2.261
2.256
2.253
2.245
2.234
1.954
1.636

)

.03

0.32

4 2 PPM
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Xj110427-2

Apr 29 16:18:20 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec
Recycle delay = 1.500 sec

NA = 8

PTS1d = 32768

F1 = 400.130005 MHz

F2 = 1.000000 MHz
SW1 = 11990.41 Hz
ATl= 2.73sec

Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
O1 = 3591.8369 Hz

02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

7.260

7.240

7.171
7.150

2.15

1.99

\\\\\\lo.ﬁ

6.972

13t

ZT

7.3

7.2

7.1

7.0

6.9

I
PPM
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2.489
2472
2.430

2.407
2.389
2.370
2.333
2.256
2.245
2.234
1.954

2.455

T 2449

Xjj110427-2
Apr 29 16:18:20 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8

PTS1d = 32768

F1 = 400.130005 MHz Me
F2 = 1.000000 MHz

SW1 = 11990.41 Hz

ATl= 2.73sec

Hz per Pt 1stD = 0.37 Hz

SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

Ol = 3591.8369 Hz

02 = -1.0000 Hz .00
LBl1= 030 Hz
TP A= 0.00
B= 0.00
C= 0.00

ZT
O

05 Me 13t

2.03

0.32

1.636

3.00

2.6 2.4 2.2 2.0 18

PPM
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178.001

Xjj110407-2
May 12 13:17:48 2011
SOLVENT: DMSO
Experiment = zgdc45
Pulse length = 10.200 usec
Recycle delay = 1.500 sec
NA = 76
PTS1d = 32768
F1 = 125.757782 MHz
F2 = 1.000000 MHz
SW1 = 37593.98 Hz
AT1l= 0.87 sec
Hz per Pt 1stD = 1.15Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 14010.4219 Hz
02 = -1.0000 Hz
LB1= 3.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

143.558

136.364

129.073
124.344

HN

13t

61.828

37.316

_——30.405

29561

20.742

,
200

,
150

,
100

,
PPM
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xjj110608

Jun 27 17:10:55 2011

SOLVENT: CDCI3

Experiment = zg30

Pulse length = 11.100 usec

Recycle delay = 1.500 sec

NA = 16 OCH3 5

PTS1d = 32768 HN

F1 = 500.130005 MHz

F2 = 1.000000 MHz

SW1 = 15015.01 Hz H4C

ATl = 2.18sec .

Hz per Pt 1stD = 0.46 Hz 139

SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz 3]00 3|02

Ol = 4586.4209 Hz

02 = -1.0000 Hz 2/00 2/04

LB1= 0.00 Hz 1/38

TP A= 0.00 % N H\&H

B= 0.00
C= 0.00 017091 .
, , , , , , , ,
10 8 6 4 2 PPM
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Xjj110608

Jun 27 17:10:55 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 11.100 usec
Recycle delay = 1.500 sec
NA = 16

PTS1d = 32768

F1 = 500.130005 MHz

F2 = 1.000000 MHz

SW1 = 15015.01 Hz
AT1l= 218sec

Hz per Pt 1stD = 0.46 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
O1 = 4586.4209 Hz

02 = -1.0000 Hz

LB1= 0.00 Hz
TP A= 0.00
B= 0.00
C= 0.00

1.01

OCH3

HN

139

6.829

7.3

7.2

7.1

7.0

6.9

6.8

S124
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xjj110608

Jun 27 17:10:55 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 11.100 usec
Recycle delay = 1.500 sec

3.874

2.627
2.610
2.602
2.592
2.586
2.582
2.568
2.499
2.482
2.465
2.449
2.431
2.350
2.340
2.332
2.323
2.316

g

2.314
2.305
2.296
2.288
2.278
2.270
2.261

1.771
1572

R

NA = 16 OCHg3 0
PTS1d = 32768 HN

= 500.130005 MHz
F2 = 1.000000 MHz
SW1 = 15015.01 Hz H4C
ATl= 2.18sec
Hz per Pt 1stD = 0.46 Hz 139
SW2 = 1.00 Hz
HzperPt2ndD= 1.00Hz 3o 3.02
O1 = 4586.4209 Hz
02 = -1.0000 Hz 04
LB1= 0.00 Hz
TP A= 0.00

C= 0.00 :

, , I T ] T T I I
4.0 35 3.0 2.5 2.0 PPM
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177.009
156.197

Xjj110608
Jun 29 14:40:14 2011
SOLVENT: CDCL3
Experiment = zgdc45
Pulse length = 10.200 usec
Recycle delay = 1.500 sec
NA = 187
PTS1d = 32768
F1 = 125.757782 MHz
F2 = 1.000000 MHz
SW1 = 37593.98 Hz
AT1= 0.87sec
Hz per Pt 1stD = 1.15Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 14004.6885 Hz
02 = -1.0000 Hz
LB1= 3.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

133.264
128.290
125.146
120.520

111.198

OCH3
HN

13g

61.234

54.967

34.300
29.804
28.078

,
150

,
PPM
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Xjj110629-2

Jul 1 19:06:58 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8

PTS1d = 32768

F1 = 400.130096 MHz

F2 = 1.000000 MHz

SW1 = 11990.41 Hz
AT1l= 2.73sec

Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 3591.2766 Hz

02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

OO0 TITOOO [aN] OQOANTANLLONMMOOO®
VDO OFTOTNO O~ o O ITNOVOT AN O
NNNNO O O®®®D N~ =) NSNS0 Hmo
MNMNNMNMNMO OO O oo o 2222222222
OMe
HN
Me 403
96 13h 3/00
1/32
\ H\oo
e

2 296
2.278
2.260
2.238
2.208
1.636

,
PPM

S127


chdai
Text Box
13h


7.289
7.269
7.260
7.249

xjj110629-2

Jul 1 19:06:58 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8

PTS1d = 32768

F1 = 400.130096 MHz

F2 = 1.000000 MHz
SW1= 11990.41 Hz
AT1l= 273 sec

Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 3591.2766 Hz

02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00 [L-32
B= 0.00
C= 0.00

OMe

6.995

6.944

6.924

6.899

6.800

6.779

7.4 7.3

7.2

7.1

7.0

6.9

6.8
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Xjj110629-2
Jul 119:06:58 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130096 MHz
F2 = 1.000000 MHz
SW1= 11990.41 Hz
AT1l= 273sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 3591.2766 Hz
02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

3.802

3.00

OMe

HN

Me
13h

2.449
2.442
424
402
385
367
343
326

2.466
2
2
2
2
2
2

W

2.309
2.296
2.278
2.260
2.238
2.208

.03

1.636

13.00

4.0

3.5

3.0

2.5

20

I
PPM
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178.055

X)j110629-2

Jul 302:18:39 2011
SOLVENT: CDCI3
Experiment = zgdc30

Pulse length = 7.500 usec
Recycle delay = 1.000 sec
NA = 251

PTS1d = 32768
F1 = 100.612778 MHz

F2 = 1.000000 MHz
SW1 = 25125.63 Hz
AT1= 1.30sec

Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
Ol = 11051.4160 Hz
02 = -1.0000 Hz
LB1= 2.00 Hz
TP A=-35.34

B = 51.00

C= 0.00

159.602
148.312
129.489

116.775
111.730
110.738

OMe

Me

HN

13h

62.053

55.055
37.179

_——30.434

- ——29.574

,
PPM
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Xjj110602-2
Jun 4 18:54:30 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1 = 11990.41 Hz
ATl= 273 sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 3589.8899 Hz
02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

7.071

7282
= 7.260
6878
- T—— 6.857

H3CO

2/34 2001

NS

HN

H3C
13I

3.783

3100

2.463
2.441
2421
2.400

L

.09

2.382
363
338
320
289
255
237

2.223

2
2
2
2
2
2

0.36

2.213
2.182
1.967
1.620

o

-0.015

,
PPM
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7.282
7.260
7.071
6.878
6.857

Xjj110602-2

Jun 4 18:54:30 2011
SOLVENT: CDCI3
Experiment = zg30 H wOO
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8

PTS1d = 32768

F1 = 400.130005 MHz

F2 = 1.000000 MHz

SW1 = 11990.41 Hz

ATl= 2.73sec

Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
O1 = 3589.8899 Hz

02 = -1.0000 Hz o1
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

S132
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Xjj110602-2
Jun 4 18:54:30 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1 = 11990.41 Hz
ATl= 2.73sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 3589.8899 Hz
02 = -1.0000 Hz
LBl1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

3.783

.00

H3CO

H3C

HN

13i

2.463
2441
2.400
2.382

—~ — 2363

2.421

y

2.338

_ T 2.320

2.289
2.255
2.237
2.223
2.213
2.182

. — 1967

.09

2.09

> 2 N

0.36

1.620

3.01

4.0

3.5

3.0

25

2.0

15

I
PPM
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178.020
158.233
138.583

Xjj110602-2
Jun 7 16:38:56 2011
SOLVENT: CDCI3
Experiment = zgdc30
Pulse length = 7.500 usec
Recycle delay = 1.000 sec
NA = 160
PTS1d = 32768
F1 = 100.612778 MHz
F2 = 1.000000 MHz
SW1 = 25125.63 Hz
AT1l= 1.30sec
Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 11047.3740 Hz
02 = -1.0000 Hz
LB1= 2.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

125.546

113.651

H,CO

HN
H3C

13i

61.612

55.044

37.289

_——30422

- T——29.539

Aty

, ,
200 150

,
100

,
PPM
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7.367
7.356
7.341
7.334
7.319
7.305
7.288

7

283

o
(o]
N

724
554

~

6
6

S

Xjj110905
Sep 19 13:20:25 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1= 11990.41 Hz
ATl= 2.73sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 3591.6746 Hz
02 = -1.0000 Hz
LBl1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

Cl
O

HN

Me
13

135:10

\xmmm

0.08

70

0lg2

S135

,
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7.367

Xjj110905
Sep 19 13:20:25 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8

PTS1d = 32768

F1 = 400.130005 MHz

F2 = 1.000000 MHz
SW1= 11990.41 Hz

AT1l= 273 sec

Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 3591.6746 Hz

02 = -1.0000 Hz

LB1= 030 Hz

TP A= 0.00

B = 0.00
C= 0.00

7.356

7.341

7.334
7.319

__—— 7.305

7.283
7.260

—— 7.288

4.04

Cl

HN
Me

13

135:10

HN

Me
10

89:11

6.724

g

82

6.554

0.08

7.6 7.4

7.2

7.0

6.8

6.6

6.4

I
PPM
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2.391
2.386
2.369
2.349
2.343
2.327
2.315
2.284
2.275
2.267
2.263
2.257
2.252
2.246
2.236
2.221
1.663
1.644

(i

2.465
2441
2422
2.408
2.403

2.483

Xjj110905
Sep 19 13:20:25 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8 Cl
PTS1d = 32768 O O
F1 = 400.130005 MHz HN HN
F2 = 1.000000 MHz .
SW1= 11990.41 Hz Me Me 1310 = 8911
AT1= 2.73sec
Hz per Pt 1stD = 0.37 Hz 13 10
SW2=  1.00Hz
Hz per Pt 2ndD = 1.00 Hz 1.08 /2.70
O1 = 3591.6746 Hz :
02 = -1.0000 Hz
LB1= 0.30 Hz 211
TP A= 0.00

B= 0.00

C= 0.00 0.

I
2.6 2.4 2.2 20 1.8 1.6 PPM
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xjj110602-1

Jun 4 18:50:53 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8

PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz

SW1 = 11990.41 Hz
AT1l= 2.73sec

Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

7.260
6.585

7446
T —— 7425

H,CO,C

HN

H4C

13K

2.497

3.916
2.481

2.475

2.456

2.436

2.415

2.397

2.392
2.375

2.355

2.347
2.338
2.334
2.322
2.313

T

2.307
2.303
2.296
2.290
2.286
2.272
2.258
2.241

1.680
1.656
-0.006

=

01 = 3591.5474 Hz
02 = -1.0000 Hz 3/00 207 04
LB1 = 0.30 Hz 1/o8 2100
TP A= 0.00 16
B= 0.00 Qom
C= 0.00
f " i 3
, , , , , ,
10 8 6 4 2 PPM
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Xjj110602-1
Jun 4 18:50:53 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1 = 11990.41 Hz
AT1l= 273 sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
O1 = 3591.5474 Hz
02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

3.916

3.00

H,CO,C

H4C

HN

13k

2.497
2.481
2.475
2.456
2.436
2.415
2.397
2.392
2.375
2.355
2.347
2.338
2.334
2.322
2.313
2.307
2.303
2.296
2.290
2.286
2.272

L

2.07

\ 2.16

2.258
2.241
1.680
1.656

PINEES

3.04

1.44

4.0

3.5

3.0

25

20

PPM
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178.117

Xjj110602-1
Jun 7 16:24:39 2011
SOLVENT: CDCI3
Experiment = zgdc30
Pulse length = 7.500 usec
Recycle delay = 1.000 sec
NA = 209
PTS1d = 32768
F1 = 100.612778 MHz
F2 = 1.000000 MHz
SW1 = 25125.63 Hz
AT1= 1.30sec
Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 11053.7002 Hz
02 = -1.0000 Hz
LBl1= 200 Hz
TP A= 0.00

B= 0.00

C= 0.00

166.553

151.655

128.739

_—124.529

HCO,C

HN

H4C

13K

62.182

51.960

37.072

_——30.296

- T——29.465

,
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,
100
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Xjj110527-1
May 30 17:08:32 2011 MeO ,C o
SOLVENT: CDCI3

Experiment = zg30 HN

Pulse length = 12.500 usec
Recycle delay = 1.500 sec

NA = 8 Et
PTS1d = 32768
F1 = 400.130005 MHz 13l

F2 = 1.000000 MHz
SW1 = 11990.41 Hz
ATl = 2.73sec

Hz per Pt 1stD = 0.37 Hz

SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol1 = 3591.5544 Hz 24
02 = -1.0000 Hz
LBl= 030 Hz 3(00 304
TP A= 0.00 1,98 2,08 1.11
B= 0.00
C= 0.00 AOH \%Om
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Xjj110527-1
May 30 17:08:32 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1= 11990.41 Hz
ATl= 2.73sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
O1 = 3591.5544 Hz
02 = -1.0000 Hz
LB1 = 0.30 Hz
TP A= 0.00

B= 0.00

C= 0.00

3.917

3.00

_/\_mONO

2477
2.452

L[ b5

2.446
2.431
2418

2.402
2.391
2.380
2.367
2.353
2.338
2.319
2.308
2.293
2.282
2.268
2.248
2.223
2.098

HN

Et

13l

4.24

2.086

1.11

2.068
2.050

1.06

2.032
2.014
1.995
1.980
1.962
1.943
1.926
1.908
1.890
1.632
0.805
0.786
0.768

3.04

-

4.5 4.0

3.5

3.0

25

2.0

15

1.0
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Xjj110527-1

May 31 22:38:54 2011
SOLVENT: CDCI3
Experiment = zgdc30

Pulse length = 7.500 usec
Recycle delay = 1.000 sec
NA = 150

PTS1d = 32768

F1 = 100.612778 MHz

F2 = 1.000000 MHz
SW1 = 25125.63 Hz
AT1= 1.30sec

Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
O1 = 11057.3428 Hz

02 = -1.0000 Hz
LB1= 200 Hz
TP A= 0.00

B= 0.00

C= 0.00

166.664

150.458

128.676
125.046

MeO,C

HN

Et
13l

66.145

52.008

35.514
35.450
30.261

8.572

,
200

,
PPM
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Xjj110527-1
May 31 22:38:54 2011
SOLVENT: CDCI3
Experiment = zgdc30
Pulse length = 7.500 usec
Recycle delay = 1.000 sec
NA = 150
PTS1d = 32768
F1 = 100.612778 MHz
F2 = 1.000000 MHz
SW1 = 25125.63 Hz
AT1= 1.30sec
Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 11057.3428 Hz
02 = -1.0000 Hz
LB1= 200 Hz
TP A= 0.00

B= 0.00

C= 0.00

_——35.514

~ ———35.450

Et
13l

30.261
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Xjj110718-1

Jul 20 16:39:27 2011
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8

2.648

o
<
<
N

2

2. 419

2.333
2.098

2.079

2.060
1.647

PTS1d = 32768 Me Ve
= 400.130005 MHz
F2 = 1.000000 MHz N
SW1= 11990.41 Hz
ATl = 2.73 sec
Hz per Pt 1stD = 0.37 Hz Me
SW2=  1.00 Hz
Hz per Pt 2ndD = 1.00 Hz 22a 3100 3,00 3102
01 = 3591.5474 Hz 2.00
02 = -1.0000 Hz 1|96 2/00 2/01
LBl1= 0.30 Hz
TP A= 0.00
B= 0.00
C= 0.00
I _ ; _
, [ , , , I , I
10 8 6 2 PPM
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xjj110718-1

Jul 20 16:39:27 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8

PTS1d = 32768

F1 = 400.130005 MHz

F2 = 1.000000 MHz
SW1= 11990.41 Hz

ATl= 2.73sec

Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
Ol = 3591.5474 Hz

7.260

Me

Me
22a

7.173

[92]
n
N
~

7.095

7.075

02 = -1.0000 Hz
LBl1= 030 Hz
TP A= 0.00
B= 0.00
C= 0.00
, , , , , , ,
7.30 7.25 7.20 7.15 7.10 7.05 PPM
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Xjj110718-1
Jul 20 16:39:27 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1 = 11990.41 Hz
AT1l= 2.73sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 3591.5474 Hz
02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

2.648

/3.00

2.460

2.440
2419

.00

2.333

/3.00

2.098
2.079

Me

2.060

Me

Me
272a

.01

1.647

/3.02

2.8

2.6

2.4

2.2

20

1.8

1.6

I
PPM
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174.861
136.646
129.165
124.901

140.926

Xjj110907
Sep 23 22:41:15 2011 N
SOLVENT: CDCI3
Experiment = zgdc30
Pulse length = 7.500 usec Me
Recycle delay = 1.000 sec .
NA = 71 22a
PTS1d = 32768
F1 = 100.612778 MHz
F2 = 1.000000 MHz
SW1 = 25125.63 Hz
AT1= 1.30sec
Hz per Pt 1stD = 0.77 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 11038.9736 Hz
02 = -1.0000 Hz
LB1= 2.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

65.099
36.461
29.402
_—25.294
24.069
20.579
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7.260
7.244
7.231

7.211

7.203
7.188
7.182
7.166
7.104
7.088

Pt

Xjj110906-1
Sep 27 13:33:59 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.000 usec
Recycle delay = 1.000 sec
NA = 16
PTS1d = 65536
F1 = 500.134003 MHz
F2 = 1.000000 MHz
SW1 = 15000.00 Hz
AT1l= 4.37sec
Hz per Pt 1stD = 0.23 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
O1 = 3988.2129 Hz
02 = 3088.5076 Hz
LB1= 0.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

5.008
4.978

3.690

{om

3.659

2.578
2.567
2.559
2.548
2.543
2.533
2.527

{8

2.511

L

2 477

<
(o]
<
N

—)

%

2.460

2.359
2.170
2.159
2.152
2.144
2.134
2.128
2.116

00

2111

2.104
2.094

2.086

2.068
1.459

,
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Xjj110906-1
Sep 27 13:33:59 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.000 usec
Recycle delay = 1.000 sec
NA = 16
PTS1d = 65536
F1 = 500.134003 MHz
F2 = 1.000000 MHz
SW1 = 15000.00 Hz
AT1l= 4.37sec
Hz per Pt 1stD = 0.23 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 3988.2129 Hz
02 = 3088.5076 Hz
LB1 = 0.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

7.260

7.244

7.231

7.211
7.203
7.188
7.182
7.166

6.83

7.104

7.088

2.05

7.25

7.20

7.15

7.10
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Xjj110906-1
Sep 27 13:33:59 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.000 usec
Recycle delay = 1.000 sec
NA = 16
PTS1d = 65536
F1 = 500.134003 MHz
F2 = 1.000000 MHz
SW1 = 15000.00 Hz
AT1l= 4.37sec
Hz per Pt 1stD = 0.23 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 3988.2129 Hz
02 = 3088.5076 Hz
LBl1= 0.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

2.533

T 2527

2.511

2.494
2.484
2.477
2.460
2.359
2.170
2.159
2.152
2.144
2.134
2.128
2.116
2.111

Nl

3.01
2.12

2.104
2.094
2.086

2.26

2.068

1.459

3.00

2.6

2.4 2.2

2.0

1.8

1.6

PPM
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175.813

Xjj110906-1
Sep 27 13:40:59 2011
SOLVENT: CDCI3
Experiment = zgpg30
Pulse length = 10.000 usec
Recycle delay = 1.500 sec
NA = 109
PTS1d = 32768
F1 = 125.772881 MHz
F2 = 1.000000 MHz
SW1= 37878.79 Hz
AT1l= 0.87 sec
Hz per Pt 1stD = 1.16 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 15075.7432 Hz
02 = 2000.5200 Hz
LB1= 0.00 Hz
TP A= 0.00

B = 0.00

C= 0.00

141.136
138.655

—— ——137.011

129.350

— —128.211

- 127.724

126.843
125.392

H3C
22b

66.466

44.281

37.087

29.454
26.374

20.815
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100
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175.813

Xjj110906-1
Sep 27 13:40:59 2011
SOLVENT: CDCI3
Experiment = zgpg30
Pulse length = 10.000 usec
Recycle delay = 1.500 sec
NA = 109
PTS1d = 32768
F1 = 125.772881 MHz
F2 = 1.000000 MHz
SW1= 37878.79 Hz
AT1= 0.87sec
Hz per Pt 1stD = 1.16 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
O1 = 15075.7432 Hz
02 = 2000.5200 Hz
LB1= 0.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

H3C

22b

141.136

138.655

137.011

129.350

_—128.211

127.724
126.843
125.392

, ,
180 170
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xjj110927-1

Sep 29 20:10:09 2011 Me @)

SOLVENT: CDCI3

Experiment = zg30 N

Pulse length = 12.500 usec

Recycle delay = 1.500 sec

NA = 8 Me

PTS1d = 32768

F1 = 400.130005 MHz 22C

F2 = 1.000000 MHz

SW1= 11990.41 Hz

ATl= 273sec

Hz per Pt 1stD = 0.37 Hz

SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

Ol = 3591.7698 Hz > b1 3(00 3128

02 = -1.0000 Hz ]

LBl= 0.30 Hz 108 %3 M\.S 09

TP A= 0.00 .00 .00 .00

¥ i ¥
C= 0.00 %
I T I I I
10 6 4 2 PPM
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5.851
5.838
5.834
5.825
5.822
5.812
5.807
5.796
5.791
5.782
5.778
5.770
5.766
5.753

iy

Xjj110927-1
Sep 29 20:10:09 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1 = 11990.41 Hz
ATl= 2.73 sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 3591.7698 Hz
02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00 I _

C= 0.00 il

Me

Me

22C

5.089
5.085
5.065
5.061
5.042
5.040

W

1.97

5.8

5.6

54

5.2

PPM
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X)j110927-1 _

Sep 29 20:10:09 2011 Me

SOLVENT: CDCI3 O

Experiment = zg30 N

Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8

PTS1d = 32768 Me

F1 = 400.130005 MHz g,

F2 = 1.000000 MHz 22C

SW1= 11990.41 Hz

ATl = 2.73 sec

Hz per Pt 1stD = 0.37 Hz

SW2=  1.00Hz

Hz per Pt 2ndD = 1.00 Hz

Ol = 3591.7698 Hz

02 = -1.0000 Hz

LBl1= 030 Hz

TP A= 0.00
B= 0.00 1.00 1.00
C= 0.00 _

4.2 4.0 3.8 3.6 3.4 PPM
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xjj110927-1
Sep 29 20:10:09 2011
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 12.500 usec
Recycle delay = 1.500 sec
NA = 8
PTS1d = 32768
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1= 11990.41 Hz
ATl= 2.73 sec
Hz per Pt 1stD = 0.37 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
Ol = 3591.7698 Hz
02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

2.510

2.09

2.342

3.00

Me

2.183
2.166

2.132

Me

22C

O

2.09

1.676
1.660

.28

2.6

2.2

2.0

1.8

I
PPM
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Xjj110927-1
Oct 08 12:44:29 2011
SOLVENT: CDCI3
Experiment = zgpg30
Pulse length = 10.000 usec
Recycle delay = 1.500 sec
NA = 512
PTS1d = 32768
F1 = 125.772881 MHz
F2 = 1.000000 MHz
SW1 = 37878.79 Hz
AT1= 0.87 sec
Hz per Pt 1stD = 1.16 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 15086.6006 Hz
02 = 2000.5200 Hz
LB1 = 0.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

141.624
137.032
134.282

129.351
125.374

116.513

Me

66.322

43.564

37.157

29.470
26.168

20.855
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100
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