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Abbreviations. (1) MurNAc: N-acetylmuramic acid; (2) GIcNAc: N-
acetylglucosamine; (3) C. difficle: Clostridium difficle; (4) E. Coli.: Escherichia coli,
(5) HTS-FA: high-throughput screening-fluorescence anisotropy; (6) MRSA:
methicllin-resistant Staphylococcus asrues; (7) PBP: pencillin-binding protein; (8)
TGase: transglycosylase; (9) VRE: vancomycin-resistant Enterococcus; (10) UDP:
uridine diphosphate; (11) C55 alcohol: undecaprenyl alcohol
Experimental Section

General Information. All the solvents and reagents were obtained commercially
and used without further purification. NMR spectra (‘H at 600 MHz; "*C at 150 MHz)
were recorded on a spectrometer in d-solvent at ambient temperature. Mass spectra
were obtained by BRUKER Daltonics Bio-TOF III. CC refers to column
chromatography.
4. To a solution of freshly prepared phosphoryl chloride 7 (4.9 mmol) and alcohol (1 g,
4.9 mmol) in DCM (20 mL) at 0 °C was added Et;N (1 mL, 7.4 mmol). The reaction
was slowly warmed to RT and stirred 3 h. The mixture was diluted with DCM and
extracted with and water and NaHCO3(,q). The organic layer was dried with MgSO4
and concentrated. The residue was purified by CC (50% EtOAc in hexanes) to give a
yellow oil in 61% yield. '"H NMR (600 MHz, CDCL3) § 1.68 (t, 2H, J = 9 Hz), 2.58
(dd, 2H, J =10.8 and 33.0 Hz), 2.71-2.82 (m, 1H), 3.23 (br, 2H), 3.93-4.08 (m, 2H),
5.03-5.25 (m, 10H), 5.63-5.79 (m, 1H), 7.23-7.53 (m, 10H); HRMS calcd for
[C21H6N OsP+H] " 404.4165, found 404.4158.
8. A solution of nitron 3 (0.89 g, 2.3 mmol) and allyl 4 (0.86 g, 2.2 mmol) in
tetrachloroethylene (TCE) (5 mL) was heated to 80 °C and stirred for 2 days. After the
reaction was complete, the solvent was evaporated. The residue was purified by CC

(50% EtOAc in hexanes) to give yellow oil in 42% yield. '"H NMR (600 MHz, CDCls)
S2
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0 1.75 (t, 2H, J =9 Hz), 1.94-2.30 (m, 4H), 2.58 (dd, 2H, J = 10.8 and 33.0 Hz), 3.56
(dd, 1H, J= 6 and 10.2 Hz), 3.61 (dd, 1H, J=6 and 10.2 Hz), 3.84 (t, 1H, /= 4.8 Hz),
4.0 (t, IH, J =6 Hz), 4.33 (br, 1H), 4.44-4.60 (m, 6H), 4.92-5.03 (m, 4H), 7.33-7.34
(m, 25H); HRMS calcd for [C47H53N,09P+H]" 821.9134, found 821.9128.

9. A solution of 8 (0.2 g, 0.5 mmol), Pd(OH), and 1 drop AcOH in MeOH (10 mL)
was stirred 72 h under hydrogen atmosphere. After the reaction was complete, the
solution was filtrated and evaporated to dryness to give the title compound as
colorless oil in 72% yield. "H NMR (600 MHz, CDCLs) J 1.77 (s, 3H), 1.80-2.01 (m,
5H), 3.00 (t, 2H, J = 7.2 Hz), 3.20-3.48 (m, 2H), 3.73 (dd, 1H, J = 6 and 12.6 Hz),
3.78 (dd, 1H, J = 3.6 and 12.6 Hz), 3.79-3.91 (m, 3H), 3.93 (t, IH, J = 7.8 Hz),
3.96-3.99 (m, 1H); >C NMR (150 MHz, CDCL) 6 77.6, 74.1, 64.1, 61.9, 58.3, 58.1,
37.3,34.6,27.8, 27.7, 23.2; HRMS calcd for [C;H,sN,O,P+H]" 329.3071, found
329.3066.

14. To a solution of freshly prepared phosphoryl chloride 7 (6.6 mmol) and alcohol
(1.6 g, 6.6 mmol) in DCM (50 mL) at 0 °C was added Et;N (2 mL, 14 mmol). The
reaction was slowly warmed to RT and stirred 3 h. The mixture was diluted with
DCM and extracted with and water and NaHCO3aq). The organic layer was dried with
MgSO, and concentrated. The residue was purified by CC (50% EtOAc in hexanes) to
give unseparable diastereomers as yellow oil in 55% yield. 'H NMR (600 MHz,
CDCL) 6 1.43 (s, 3H), 2.51-2.67 (m, 2H), 4.28-4.44 (m, 2H), 4.93-5.25 (m, 4H),
5.52-5.79 (m, 2H), 6.68-6.81 (m, 1H), 7.36-7.44 (m, 10H); “C NMR (150 MHz,
CDCl) 0 169.9, 136.3, 134.9, 129.2, 128.6 (x 2), 128.5 (x 2), 128.2 (% 2), 127.2 (x 4),
120.1, 69.1, 67.6, 67.4, 67.1, 37.7, 20.1; HRMS calcd for [Ca;H,4N;0sP+H]"
430.1532, found 430.1538.

15. The procedure used for the synthesis of 15 was similar to 8. Compound 15 was

obtained as unseparable diastereomers. 'H NMR (600 MHz, CDCl;) ¢ 1.36-1.38 (m,
S3
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3H), 2.12-2.28 (br, 2H), 3.56-3.68 (br, 2H), 3.82-3.91 (m, 2H), 4.02—4.08 (br, 1H),
4.09—4.13 (m, 1H), 4.20-4.24 (m,1 H), 4.42-4.68 (m, 6H), 4.82-5.19 (m, 4H); HRMS
caled for [C47Hs3N,OoP+H]" 821.3567, found 821.3561.

16. The procedure used for the synthesis of 16 was similar to 9. Compound 16 was
obtained as unseparable diastereomers.'H NMR (600 MHz, CDCl;) 6 1.53 (s, 3H),
1.91-2.14 (m, 5H), 3.54-3.61 (m, 2H), 3.82 (dd, 1H, J= 6 and 13.2 Hz), 3.91 (dd, 1H,
J =3.6and 12.6 Hz), 3.97-4.06 (m, 4H), 4.25 (dd, 1H, J = 5.4 and 11.4 Hz); “C
NMR (150 MHz, CDCly) ¢ 172.2,77.2, 73.6, 66.3, 66.2, 63.8, 63.6, 62.1, 62.0, 60.3,
58.1,57.9, 48.8, 36.9, 33.7, 33.6, 17.9; HRMS calcd for [C1,H,sN,O9+H]" 373.1376,
found 373.1379.

33. The procedure used for the synthesis of 33 was similar to 22. Yield : 77%. 'H
NMR (600 MHz, MeOH-d4) ¢ 0.85-0.90 (m, 12H), 1.07-1.66 (m, 16H), 2.02-2.12 (m,
2H), 3.42-3.70 (m, 5H), 3.87 (t, 1H, J = 3.6 Hz), 3.91-4.08 (m, 4H), 4.14 (br, 3H); °C
NMR (150 MHz, MeOH-d4) ¢ 177.6, 82.0, 77.4, 72.7, 72.5, 70.0, 67.1, 64.8, 58.6,
58.4, 47.1, 46.9, 40.6, 38.9, 38.7, 38.6, 37.9, 37.8, 34.1, 31.3, 31.2, 29.2, 26.0, 25.7,
23.2,23.1,20.3, 20.2; HRMS calcd for [CasHs2NOoP+H]" 570.3407, found 570.3413.
34. The procedure used for the synthesis of 34 was similar to 22. Yield : 83%. 'H
NMR (600 MHz, MeOH-d4) ¢ 0.85-1.07 (m, 12H), 1.08-1.56 (m, 16H), 2.01 (s, 3H),
2.02-2.12 (m, 6H), 3.42-3.70 (m, 5H), 4.06 (t, 1H, J = 4.2 Hz), 4.11-4.20 (m, 2H); "°C
NMR (150 MHz, MeOH-d4) ¢ 174.4, 172.6, 80.1,70.5, 66.1, 55.2, 52.6, 40.7, 38.8,
38.6, 38.5, 38.0, 34.1, 31.2, 31.1, 29.3, 26.0, 25.6, 25.4, 24.4, 24.3, 23.3, 23.2, 20.3;
HRMS calcd for [C,7Hs3N,OgP+H]" 565.3618, found 565.3622.

35. The procedure used for the synthesis of 35 was similar to 22. Yield : 91%. 'H
NMR (600 MHz, MeOH-d4) ¢ 0.96-1.01 (m, 12H), 1.20-1.76 (m, 16H), 2.02 (m, 2H),
2.78 (m, 1H), 3.23 (m, 2H), 3.59 (m, 2H), 4.01 (br, 1H), 4.20-4.28 (m, 2H); *C NMR

(150 MHz, MeOH-d4) 6 176.0, 81.1, 70.2, 66.4, 64.8, 38.8, 38.6, 38.5, 37.9, 37.8,
s4
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36.9,34.1,31.3,31.2,29.2,26.8, 26.1, 26.0, 25.6, 25.2, 23.2, 23.1, 20.3, 20.2; HRMS
calcd for [C20H42N06P+H]+ 424.2828, found 424.2821.

36. The procedure used for the synthesis of 36 was similar to 22. Yield : 88%. 'H
NMR (600 MHz, MeOH-d4) ¢ 0.97-1.00 (m, 12H), 1.22—1.78 (m, 16H), 2.01 (m, 2H),
3.22 (m, 2H), 3.57 (m, 2H), 3.78 (m, 1H), 4.11 (br, 1H), 4.21-4.29 (m, 2H); °C NMR
(150 MHz, MeOH-d4) ¢ 176.0, 81.1, 70.2, 66.4, 64.8, 48.0, 38.8, 38.6, 38.5, 37.9,
37.8,34.1,31.3,31.2,29.2, 26.8, 26.1, 26.0, 25.6, 25.2, 23.2, 23.1, 20.3, 20.2; HRMS

calcd for [C20H4107P+H]+ 425.2668, found 425.2259.

TritylO
1) NaH, RB
) NaH, RBr HO™ > oBn

HO  OBn 2)csA, MeOH

OR
60% for 2 steps
2

1) BAIB, TEMPO 0]
2) DCC, MeOH 7, Et;N
HO OMe >
3) BCl3, CH,Cl, OR CHyCly, 71%
47% 3 steps S2
N OBn COOMe 1) OsO4 , NMO OV\P/OBn COOMe
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38% for 4 steps y O OW
AcHN 32 2

S1. To a solution of alcohol 26 %' (5.1 g, 12 mmol) and 1-bromododecane (4.5 mL, 18

mmol) in dried DMF (150 mL) at 0°C was added NaH (0.58 g, 14 mmol) in one
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portion. The reaction was slowly warmed to RT and stirred for 5 h. The mixture was
poured into water, diluted with ether and extracted with water and NaHCO3(,q). The
organic layer was dried with MgSO4 and concentrated. The residue was purified by
CC (10% EtOAc in hexane) to give unseparable enantiomers as yellow oil in 89%
yield. '"H NMR (600 MHz, CDCl;) § 0.87 (t, 3H, J = 7.2 Hz), 1.24-1.32 (br, 16H),
1.56 (t, 4H, J = 9.6 Hz), 3.20 (d, 2H, J = 4.2 Hz), 3.51-3.62 (m, 5H), 4.52 (d, 2H, J =
12.6 Hz), 7.21-7.45 (m, 20H); °C NMR (150 MHz, CDCls) ¢ 144.1 (x 3), 138.3,
128.7 (x 6), 128.4 (x 2),128.3 (x 2), 127.7 (x 6), 127.5, 126.9 (x 3), 86.5, 78.3, 73.2,
70.7,70.5, 63.4, 31.9, 30.1, 29.7 (x 4), 29.6, 29.5, 29.4, 22.7, 14.1; HRMS calcd for
[C41Hs305+H]" 593.3994, found 593.3999.

A solution of alkane (4.5 g, 7.6 mmol) and camphorsulfonic acid (CSA) (0.53 g, 2.2
mmol) in MeOH (100 mL) was reflux for 1 h. The reaction was quenched with TEA
and evaporated to dryness. The mixture was extracted with water and NaHCO3(yq).
The organic layer was dried with MgSO4 and concentrated. The residue was purified
by CC (30% EtOAc in hexane) to give unseparable enantiomers as yellow oil in 92%
yield. '"H NMR (600 MHz, CDCl;) § 0.85 (t, 3H, J = 7.2 Hz), 1.24-1.32 (br, 16H),
1.56 (t,4H, J=9.6 Hz), 3.47-3.63 (m, 7H), 4.52 (d, 2H, J = 3 Hz), 7.26—7.34 (m, 5H);
BC NMR (150 MHz, CDCly) § 138.0, 128.4 (x 2), 127.7, 127.6 (x 2), 78.4 73.5, 70.4,
69.9, 62.9, 31.9, 30.1, 29.7 (x 4), 29.6, 29.5,29.4,22.7, 14.1; HRMS calcd for
[C22H3505+H]" 351.2899, found 351.2907.

S2. To a solution of alcohol S1 (2.2 g, 6.3 mmol) in acetone (30 mL) and water (5 mL)
at 0 °C was added (bis-acetoxyiodobenzene) (BAIB) (5.4 g, 16 mmol) and TEMPO
(0.2 g, 1.3 mmol). The reaction was slowly warmed to RT and stirred for 3 h. The
mixture was poured into water, diluted with EtOAc and extracted with water. The
aqueous layer was extracted with EtOAc twice and the combined EtOAc was further

extracted with Na,S,0; and water. The organic layer was dried with MgSO4 and
S6
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concentrated. The residue was used directly without further purification. To a solution
of acid in DCM (20 mL) was added DCC (2.7 g, 13 mmol), MeOH (5 mL) and
catalytic amount of DMAP. The mixture was stirred at RT overnight. The reaction was
concentrated, washed with hexane and filtrated. The filtrate was concentrated and
purified by CC (10% EtOAc in hexane) to give unseparable enantiomers as yellow oil
in 62% yield. '"H NMR (600 MHz, CDCly) 6 0.85 (t, 3H, J = 7.2 Hz), 1.24-1.32 (br,
16H), 1.56 (t, 4H, J=9.6 Hz), 3.39 (dd, 1H, J= 1.9 and 6.9 Hz), 3.61 (dd, 1H, J=1.9
and 6.9 Hz), 3.70-3.73 (m, 5H), 4.05 (dd, 1H, J=4.3 and 5.2 Hz), 4.57 (dd, 2H, J =
12.0 and 20.4 Hz), 7.25-7.32 (m, 5H); *C NMR (150 MHz, CDCl;) 6 171.4, 137.9,
128.3 (x 2), 127.7, 127.6 (x 2), 79.1, 73.4, 71.3, 70.4, 52.0, 31.9, 30.1, 29.7 (x 4),
29.6, 29.5,29.4, 22.7, 14.1; HRMS calcd for [Cp3H304+H]" 379.2848, found
379.2851.

A solution of benzyl protected glycerate (1.1 g, 2.9 mmol) in DCM (50 mL) was
cooled to — 50 °C and BCl; (1M in hexane, 4.5 mL, 4.5 mmol) was added dropwisely.
After the reaction was complete (~ 1h), the solution was quenched with MeOH (10
mL) and TEA (10 mL) and evaporated to dryness. The residual was purified by CC
(20% EtOAc in hexane) to give unseparable enantiomers in 92% yield. '"H NMR (600
MHz, CDCl3) 0 0.85 (t, 3H, J = 7.2 Hz), 1.24-1.32 (br, 18H), 1.56 (dt, 2H), 3.38 (dt,
1H), 3.68 (dt, 1H), 3.73 (s, 3H), 3.75 (dd, 1H, J=4.2 and 12 Hz), 3.83 (dd, 1H, J =
4.2 and 12 Hz), 3.94 (m, 1H); *C NMR (150 MHz, CDCl;) § 171.3,79.5, 71.3, 63.3,
52.0,31.9, 30.1, 29.7 (x 4), 29.6, 29.5, 29.4, 22.7, 14.1; HRMS calcd for
[C16H3,04+H] " 289.2379, found 289.2388.

S3. The procedure used for the synthesis of S3 was similar to 4. Yield : 73%. 'H NMR
(600 MHz, CDCl) ¢ 0.85 (t, 3H, J = 7.2 Hz), 1.22-1.24 (br, 18H), 1.55 (dt, 2H),
2.62-2.68 (dd, 2H, J = 7.4 and 22.7 Hz), 3.40 (dt, 1H), 3.61 (dt, 1H), 3.70-3.73 (m,

3H), 4.03 (m, 1H), 4.16-4.33 (m, 3H), 5.01-5.08 (m, 2H), 5.14-5.18 (m, 2H), 5.74 (m,
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1H), 7.29-7.37 (m, 5H); >C NMR (150 MHz, CDCL) 6 170.2, 136.2, 128.7 (x 2),
128.6, 128.1, 127.9 (x 2), 120.4, 78.1, 71.4, 65.8, 63.3, 60.3, 52.0, 31.9, 30.1, 29.7 (x
4), 29.6, 29.5, 29.4, 22.7, 14.1; HRMS calcd for [Cr6Hy306P+H]" 483.2876, found
483.2868.

Enzymatic synthesis of Lipid II and its analogs
6-(N-(7-Nitrobenzyl-2-oxa-1,3-diazol-4-yl) amino) hexanoyl (NBD)-lipid L5 M.
flavus vesicles (100 pL, 320 mg/mL) were added to UDP-GIcNAc (100 pL, 100
nmol), UDP MurNAc—pentapeptide (100 pL, 100 nmol), undecaprenyl phosphate
(10mg) and buffer (100 pL, 100 mM Tris HCI, pH 8, 5 mM MgCl,, and 1% (w/v)
Triton X-100) in dd-H,O (600 uL). The suspension was sonicated at 37 °C for 15 min,
followed by extraction of the mixture by butanol (200 puL) and pyridine—acetate (200
uL, 6 M, pH 4.2). The butanol (top) phase was collected after brief centrifugation.
The residual was extracted with butanol (200 puL) again and the butanol layer was
collected and evaporated to dryness. The crude mixture was purified by CC (CHCl;:
MeOH : H>O : 2 N NH4OH =88 : 58 : 12.5 : 1) to give crude lipid II (0.7 mg) which
was used for fluorescence-label without further HPLC purification.

A solution of NBD reagent (10.1 mg, 26 umol) in DMF (2 mL) was added in one
portion to a solution of lipid II (2.4 mg, 1.2 pmol) in aq. NaHCO; (0.25 M, 250 pL).
The mixture, which turns turbid immediately, was stirred at room temperature
overnight. ESI-MS and TLC showed complete conversion to product. The mixture
was concentrated in vacuo, redissolved in 1:1 water/acetonitrile and purified by
semi-preparative chromatography on a ZORBAX Bx-C8 column (9.4 mm x 25 cm,
P.N. 880967.201) using a gradient of 85:15 to 100:0 methanol/50 mM ammonium
acetate over 30 minutes, monitored by fluorescence detector (Aex/Aem = 466/535 nm).
The appropriate fractions were combined and lyophilized to provide NBD-lipid II (1.7

mg, 63% yield. HRMS caled for [Cjo6H;6sN12030P>—2H)* 1075.0675, found
S8
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1075.0652.

Lipid I 37. The procedure was similar to NBD-lipid II but UDP-GIcNAc is no need.
HRMS calcd for [CssHi143N70,,P,—2H)* 834.9833, found 834.9828.

4-Fluorinated (4-F) lipid II 38. The procedure was similar to NBD-lipid II but using
4-F  UDP-GIeNAC®  instead of UDP-GIeNAc. HRMS  caled  for

[Co4H,5sFN5O,5P>—2H)* 938.0225, found 938.0236.

HTS-FA Measurements (binding assay). The FA assay was used to screen primary
library prepared by microtiter-plate based amide-bond formation. The compounds
were transferred from 96-well plates to 1536-well plates, using a multi-dispenser
(Labcyte) to prepare the compound plates for screening. The H. pylori PBP1a (10
pg/ml) in 100 nM F—-Moe, 10 mM Tris, 100 mM NacCl, pH 8.0, at a final volume of 9
ul was added to 1536-well black plates (Greiner). One microliter of 10 mM stock
solution of compound was added to wells. The last four columns of every plate were
controls containing 10 pM moenomycin and 10% DMSO, respectively. After 30 min
incubation, changes in F were determined with ViewLux (Perkin Elmer). Hits that
showed > 75% reduction compared with the control anisotropy values were selected

for further confirmamtion.

S9
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Figure S1. Library B : 17 hits were found at 1 mM.
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Figure S2. Library C : 15 hits were found at 1 mM.

Inhibition Assay of Synthetic compounds against E. Coli. PBP1b™ Assays
consisted of 1 pL of buffer (0.085% decyl-PEG, 50 mM Tris HCI, pH 8.0), 10%
DMSO, 0.5 pL NBD-Lipid II (200 uM), 1 pL inhibitors (concentration as indicated in
Table 3), and 2 pL PBP (0.02 mg/mL). After incubation at 30 °C for 1 h, reactions
were stopped by adding 1 pL Moenomycin A (100 uM), followed by further
incubation with 1 pL muramidase (0.02 mg/mL) for 3 h. The reaction mixture was

analyzed by HPLC analysis performed on an anion exchange column (SAX1, Supelco
S10

PRIVILEGED DOCUMENT FOR REVIEW PURPOSES ONLY



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

Co.). A linear gradient of 20 mM to 1 M ammonium acetate (in methanol) was used as
eluant. The retention time of NBD-lipid II is about 13.8 min, whereas the product

GlcNAc-MurNAc-pentapeptide-NBD is 13 min.

A: GIcNAc-MurNAc-pentapeptide-NBD
B: NBD-lipid I

T p

10404
> 100000 €&—o-"’ @

(a) negative control

§ (b) C. difficle }'L_
=

o

é (c) E. coli

o

O

Z (d) H. pylori

(e) S. aureus

3 7.666
? 100.00? 1000040 100 02334

(f) positive control
O 2 4 6 8 10 12 14 16 18 20 22 24 26 28 3C
Minutes

Figure S3. Inhibition activity of 31 at 100 uM toward bacterial TGase. Incubation of
NBD-lipid II with (a) TGase (E. coli) (negative control) (b) TGase (C. difficle) and 31
(c) TGase (E. coli) and 31 (d) TGase (H. pylori) and 31 (e) TGase (S. aureus) and 31
(f) TGase (E. coli) and Moe A (positive control), was shaken at 25°C in 50 mM Tris
buffer containing 10 mM MgCI2, 10 % DMSO, 15% MeOH, and muramidase (0.02
mg/mL). The reaction was terminated by the addition of moenomycin A (1 pL of 100

uM) after 1 h. The reaction mixture was analyzed by reverse-phase HPLC.
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Current Data Pazameters
B15P21

P201-1

EXeNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20081210
Time 1112
INSTRUM spect
PROBHD 5 mm CEDCH 13C
BULEROG 2930
™ 32768
SOLVENT 020
NS 8

Q
SR 8389.262 Hz
FIDRES 0.256020 Hz
AQ 1.3530824 sec
RG
oW 59.600 usec
DE 6.00 usec
TE 298,
oL 2.00000000 sec

1

NuC1 H
Pl 10.00 usec
PLL -0.60 db

sFo1 6001536010 Mz

F2 - Processing parameters
1

s 600.1499079 MHz
woW EM
sse o
e 0.00 Hz
o8 0
FC 1.00

r T T T T T T T T T T

9 8 7 6 5 4 3

2
A T T A A

174.5243
174.3912
78.5808
78.0284
67.6669
58.4463
58.3685
41.6978
37.0690
37.0167
24.7160

— 17
T 66.2043
T 63.4430
—
=12
Te—
T 18.4445

1 ppm

AN

Gurrent Data Parameters
HANE B15p201-1
Exero 2
PRosNe 1

F2 - Acquisition Farameters
Dat. 200832

1210
e 1117
INSTR pect
PROBHD S mm CPOCH 13C
PULPR: 29p930
131072
soLvesT D20
ns B
05

]
s 38370.076 Kz
FIDRES 0.300370 Hz
aQ 1.6696775 3¢
13000

on 12.700 usec
oF £.00 usec
TE 298.0

HO 01 2.00000000 se
411 0193000000 sec
DELTA 1183999998 sac
00 1

22 s coo. 1555518 e

A .

@
. e - . Wl .
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 S0 40 30 20 nom
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5.0409
4.8002
4.1287
4.1201
4.1111
4.1026
4.0875
4.0806
4.0742
4.0675
3.99

6

3.9873
3.9198
3.9109
3.9033
3.8927
3.8878
3.6134
3.5993
3.5861
3.5686
3.5588
3.5392
3.5206
3.3744
3.3609
3.3488
2.2051
2.1951
2.1816
2.1715
2.0518
2.0365
2.0216
2.0056
1.9830
1.9690
1.9599
1.9454
1.9296
1.9179
1.9062
1.8938
1.8013
1.7902
1.6787
1.5896

H o
ve. I ° 2
DR e
SN Al - R a2
..—\t*‘ C 3 w’
Qo ) .H Ins
Y ¢ ° o=l

HO
HO,,

N~ OH

HO P
AcHN

P COOHO

i YO
H

24

U

2—</£

1.4006
1.2620
1.2513
1.2478
1.2364
1.1256
0.8504 ,
0.8394-

Current Data Parameters
NAME citroneilic acid
EXPNO 2

PROCNG. 1

F2 - Acquisition Parameters
Date_ 20090112

Time 12.01
INSTRUM E

FROBHD 5 rwn CBDCH 13C
PULEROG 293

™ 32768
SOLVENT cuioh-D20

Ns

os

ShH 5389.262
FIDRES 0.256020 He
AQ 1.9530824 sec
RG i

ow

59.600 usec
6.00 usec

296.1 K
2.00000000 sec
:

CHANNEL £1 =

10.00 usec
aB

600.1536010 Mtz

F2 - Processing parameters
st

sF 600.1508953 MHz
Wod M
ssB o
L8 0.00 Hz
6B 0
BC 1.00

176.2491
176.2017
175.6145
175.5343

___—180.8936

HO,,

HO
AcHN

J

133.2805
125.8143

OH

/ COOHO
S
H

N
~g
24

T T
4 3

islelele

T

78.1742
78.0984
77,8772
77.8500
71.6789
71.4952

NN

=

W2

P e

L

2 1
RN B

cmmancons S

283258838 e o

ggag0esas

galegraes e

RG2ENRER e,

I iincas

TOAONNNN—AA F2 - Acquisition Parameters
g eiritiog fyane
e
i Jr
PROBHD 5 mn CPDCH 13C
fgoaie, ¢ = w16

i

Bimw bt
i ;
: !
Wi 39370.076 Hz
B wmete
i SR
2 Gl
= e
“ o e
% 5,00
iy 200t e
5, somnte e
G, S
5 ]
........ J—
T i
,‘ 0 e
5 2.2 52
B et

1H
pceD2 80.00 usec
PL2 0133 an
Pri2 18050 da
PL13 2150 dB
sFoz 600.1535010 MKz

£
st

- Processing parameters
36

150.9078380 Mtz
£

o
3.00

Bc 1.00

NI

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90

80 70 60 50 40
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o
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Acei ™ e
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Current Data Paramerers
e b b b e e NP i i i o O i i i i O O i i B oS PN AE s
EXPNO
PROCNO 1
£2 - Acquisition Facameters
Bace 20030302
0
- pact
PROBKD 5 mm CPDCH 13C
#ULFROG 2930
32748
SoLvENT Meon
b f
9
W 8389262
o J “oees 0.256070
W ot A 19530824
" - r\;}\ &6
“P-e o4 sasno
e’ - M o % H
’ wo , ol 290060065 sec
Aer T 5 ™0 1
cHmmEL €1 -
0
10.00 usec
c00.15368%0 3
. i
ceon
. £2 - Processing parameters
51 Te304
E 6001500150 1oz
wom E
sse o
15 0.00 1z
a8 o
HO Ed 1.00
HO \o o
¢ 2
AcHN 31
— e
I T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
A AR
® o
23 N O M NP PO PPEOVEONNTNAOM NN TV NE Mo Current Dota Forancters
48 SRRRGLERRRRTRRERECE82ISAROFLINZ8INE2Y itiSer
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Tine 10132
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FROBHD. 5 ma CPDCH 136
FULPROG Sapa3d
it
Souvew lcob
s Y
H
N 39370.078 w2
Fiores 51306370 Kz
s 1lee1g771 sec
s 25
o 12,760 usec
o 105 tac
o 25571 K
o 2.00000060 3cc
ah 3103000000 e
ot 9789509988 sec
o
HO S —
el
b uses
HO, b o a5
2 sto1 N
P\
Ho” g0
; o 0
2 Sro2 a00.1833610 e
AcHN 31
72 - Procassing pasaseters
3536
F 150.9076300 Hnz
i ]
S50 o
8 3.90 4
& d
< 1.00
I . ' T
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Current Data Parameters
FTTOMOMMMOONNNNONNONN NAAAAAADOO NAME c12
Exeno 1
FROCKO 1
F2 - Acquisition Parameters
Date 20090302
Time~
INSTRUM spect
PROBHD 5 mm CPDCH 13C
W PULPRS 2330
o o 33768
-3 T SOLVENT MeOD
yo, W " NS s
. bs 0
.VNF'O/‘ B 309,262 Hz
FIDRES 0.256020 Hz
ol = ' aQ 19530624 sec
. o #G 1.2
i 35,500 usec
o€ usec
A ™ 6 298.1 K
1 2.00000000 sec
™0 1
CHONEL (1
1H
19.00 usec
60 a8
600.1536010 Mz
HO, £2 - Processing paramevess
ST 16384
s £00.1500185 Mz
Wow &
ssB o
L8 9,00 Hz
GB o
wc 1.00
2
I T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
AT A ST A N A
e o wmmmeoom
BB IUCRI AR SR0SHES gocoeazs 2
p454 PRArR~ QY MTRTOD— ORI NMOO O
a3 2525532 D38I8RF atamonwer =
0 £2 - Acquisition Parsmeters
ae SR dodedwad m =
e 2Le o322 5222355 ATAJNAAe o baze_ foosore?
Tngte
FRoaD. & mm CoTC i
i Zgpat0
T i
Souvewr a00
§s 52
- os
s 39062.500
Fromes 5.238023
Ao Jemne
b 2080
o 12,800 usec
o8 5700 uzec
I 3560 K
o1 220000000 sec
o 5163000009 sec
00 L

HO,
HO,

N~ " coon
HO B ZANe]
; © o
AcHN 32 2
s’r
35

T T T T T T T T T T T T T T

420 490 440 1NN ppm
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= CHANNEL £1 =
1
1005

wsec
0 b

a8
o

xxg

01928
0.09667845
€00.1339008

=

Mz

€2 - Processing parameters
1

H

150.9027537 Mtz
B

1.00



