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The procedures in Organic Syntheses are intended for use only by persons with proper 
training in experimental organic chemistry.  All hazardous materials should be handled 
using the standard procedures for work with chemicals described in references such as 
"Prudent Practices in the Laboratory" (The National Academies Press, Washington, D.C., 
2011; the full text can be accessed free of charge at 
http://www.nap.edu/catalog.php?record_id=12654).  All chemical waste should be 
disposed of in accordance with local regulations.  For general guidelines for the 
management of chemical waste, see Chapter 8 of Prudent Practices.  

In some articles in Organic Syntheses, chemical-specific hazards are highlighted in red 
“Caution Notes” within a procedure.  It is important to recognize that the absence of a 
caution note does not imply that no significant hazards are associated with the chemicals 
involved in that procedure.  Prior to performing a reaction, a thorough risk assessment 
should be carried out that includes a review of the potential hazards associated with each 
chemical and experimental operation on the scale that is planned for the procedure.  
Guidelines for carrying out a risk assessment and for analyzing the hazards associated 
with chemicals can be found in Chapter 4 of Prudent Practices. 

The procedures described in Organic Syntheses are provided as published and are 
conducted at one's own risk.  Organic Syntheses, Inc., its Editors, and its Board of 
Directors do not warrant or guarantee the safety of individuals using these procedures and 
hereby disclaim any liability for any injuries or damages claimed to have resulted from or 
related in any way to the procedures herein. 

September 2014: The paragraphs above replace the section “Handling and Disposal of Hazardous 
Chemicals” in the originally published version of this article.  The statements above do not supersede any 
specific hazard caution notes and safety instructions included in the procedure. 
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PROTECTION OF ALCOHOLS USING 2-BENZYLOXY-1-

METHYLPYRIDINIUM TRIFLUOROMETHANESULFONATE: 

METHYL (R)-(–)-3-BENZYLOXY-2-METHYL PROPANOATE 
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Checked by Martin A. Berliner and John A. Ragan.2 
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1. Procedure

Caution: Exercise care in the handling of 18-Crown-6 (harmful, target 

organ: nerves) and methyl triflate (corrosive, causes burns, target organs: 

eyes, skin, mucous membranes). 
A. 2-Benzyloxypyridine. A 500-mL, three-necked, round-bottomed 

flask equipped with a magnetic stir bar, a thermocouple probe, a glass 
stopper, and a Dean-Stark trap with reflux condenser and a nitrogen bubbler 
(Note 1) is charged with benzyl alcohol (11.7 g, 0.108 mol, 1.0 equiv), 2-
chloropyridine (13.5 g, 0.119 mol, 1.1 equiv) (Note 2), potassium hydroxide 
(20.0 g, 0.356 mol, 3.3 equiv) (Note 3), and toluene (210 mL) (Note 4) by 
temporary removal of the glass stopper. The suspension is stirred and 18-
crown-6 (1.43 g, 5.40 mmol, 0.05 equiv) (Note 2) is added in one portion. 
The reaction mixture is heated to reflux (Note 5) with azeotropic removal of 
water (Note 6) for 1 h. The reaction mixture is then allowed to cool to 25 °C. 
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The fittings of the flask are removed.  Water (100 mL) is added to the cooled 
reaction mixture and the resulting biphasic solution is transferred to a 500-
mL separatory funnel. The reaction flask is rinsed with 50 mL of toluene and 
the rinse is combined with the reaction mixture. The lower, strongly basic 
aqueous layer (pH 14) is removed. The organic phase is washed a second 
time with water (100 mL) and the aqueous layer (pH ~7) is removed. The 
cloudy, colorless organic phase is transferred to a 500-mL flask and 
concentrated under reduced pressure on a rotary evaporator (25–45 mmHg, 
bath temperature 45–50 °C). Residual water remaining in the organic phase 
is azeotropically removed during the concentration, to provide the crude 
product as a clear and colorless to pale yellow oil. This material is 
transferred to a 100-mL single-necked round-bottomed flask with magnetic 
stir bar and purified by vacuum distillation using a short-path distillation 
apparatus. A single fraction is collected (bp 93–95 °C, 1.0 mmHg) providing 
19.0–19.2 g (95–96%) of 2-benzyloxypyridine as a colorless liquid (Notes 
7,8). 

B. 2-Benzyloxy-1-methylpyridinium trifluoromethanesulfonate.  A 
three-necked, 250-mL, round-bottomed flask equipped with a nitrogen 
bubbler inlet (Note 1), thermocouple probe, rubber septum and overhead 
mechanical stirrer (Note 9) is charged with 2-benzyloxypyridine (10.6 g, 
57.3 mmol, 1.0 equiv) and toluene (60 mL) (Note 4) by temporary removal 
of the septum. The resulting solution is cooled to 0 °C in an ice bath. Methyl 
trifluoromethanesulfonate (6.80 mL, 60.1 mmol, 1.05 equiv) (Note 10) is 
added dropwise via syringe over 15 min, during which time white solids 
crystallize and the internal temperature increases to approximately 15 °C. 
The ice bath is removed and the viscous slurry is allowed to warm to 
ambient temperature. After 1 h (Note 11), the heterogeneous reaction 
mixture is diluted with 50 mL of hexanes (Note 12) and the solids are 
isolated by filtration and washed with one additional portion of hexanes (50 
mL). After drying under vacuum, 19.6–19.8 g (98.5–99%) of 2-benzyloxy-
1-methylpyridinium trifluoromethanesulfonate is isolated as a white, 
microcrystalline solid (Note 13). 

C. Methyl (R)-(–)-3-benzyloxy-2-methyl propanoate.  An oven-dried, 
250-mL, three-necked, round-bottomed flask is equipped with a reflux 
condenser with an inert gas bubbler, a magnetic stir bar, a thermocouple 
probe and a glass stopper. 2-Benzyloxy-1-methylpyridinium 
trifluoromethanesulfonate (16.7 g, 48.0 mmol, 2.0 equiv) (Note 14), 
magnesium oxide (1.94 g, 48.0 mmol, 2.0 equiv) (Note 15), , , -
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trifluorotoluene (48 mL) (Note 16) and methyl (R)-(–)-3-hydroxy-2-methyl 
propionate (2.65 mL, 23.8 mmol, 1.0 equiv) (Note 17) are charged to the 
reaction flask by temporarily removing the glass stopper. The heterogeneous 
reaction mixture is then heated in an oil bath (83 °C bath temperature, 80–82 
°C internal temperature) for 24 h (Note 18).  The reaction mixture is allowed 
to cool to room temperature and suction filtered through a pad of Celite on a 
sintered glass funnel. The Celite is washed with methylene chloride (2 x 20 
mL).  The filtrate is concentrated by rotary evaporation (15 mmHg, 25 °C 
bath temperature), and the light brown oil is purified by flash column 
chromatography (Note 19) to provide 3.77–4.10 g (76–82%) of methyl (R)-
(–)-3-benzyloxy-2-methyl propanoate as a colorless liquid (Notes 20, 21). 
 

2. Notes 

 

1. The submitters conducted this procedure under an atmosphere of 
argon; the checkers found substitution of nitrogen to have no adverse impact 
on yield or purity. 

2. Benzyl alcohol (99%), 2-chloropyridine (99%), and 18-crown-6 
(99%) were purchased from Sigma-Aldrich and used without further 
purification.   

3. Potassium hydroxide pellets were purchased from J. T. Baker and 
ground with a mortar and pestle immediately before use.  

4. The submitters purchased toluene from VWR and passed it 
through neutral alumina and 4Å molecular sieves columns under argon 
atmosphere before use. The checkers obtained ACS grade toluene from 
Sigma-Aldrich and used it as received. 

5. The checkers utilized a heating mantle and a solid state heating 
controller set to 125 °C at approximately 80% power to maintain reflux. The 
submitters utilized an oil bath (150 °C bath temperature). 

6. At the end of the reaction, 1.4 mL of water was collected in the 
Dean-Stark trap. 

7. The checkers performed a simple distillation under vacuum with 
the distillation pot heated in an oil bath set at 120 °C. The submitters 
employed fractional vacuum distillation using a short-path distillation 
apparatus fitted with a 3-neck pig adapter and thermometer and connected to 
a vacuum oil pump (0.25 mmHg). 

8. The compound had the following physical data: bp: 93–95 oC/ 
1.0 mmHg. IR (thin film): 1594, 1569, 1472, 1430, 1270, 988, 777, 733, 695 
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cm–1. 1H NMR (400 MHz, CDCl3) : 5.36 (s, 2 H), 6.80 (dt, J = 8.4, 0.9 Hz, 

1 H), 6.87 (ddd, J = 7.1, 5.1, 0.9 Hz, 1 H), 7.30 (m, 1 H), 7.34–7.39 (m, 2 
H), 7.44–7.49 (m, 2 H), 7.57 (ddd, J = 8.4, 7.1, 2.0 Hz, 1 H), 8.17 (ddd, J = 
5.1, 2.0, 0.8 Hz, 1 H); 13C NMR (100 MHz, CDCl3) : 67.5, 111.3, 116.9, 

127.8, 127.9, 128.4, 137.3, 138.6, 146.8, 163.6; Anal: Calcd for C12H11NO:  
C, 77.81; H, 5.99; N, 7.56.  Found: C, 77.56; H, 6.07; N, 7.32. Rf = 0.64 
(250 μm silica gel on glass, hexanes:ethyl acetate = 3:1, UV visualization). 

The spectral data for 2-benzyloxypyridine matched that of the literature 
data.3 

9. The submitters used magnetic stirring for this reaction. The 
checkers observed that cooling of the thick slurry was much less efficient 
with magnetic stirring than with mechanical stirring at the scale of this 
preparation. 

10. Methyl trifluoromethanesulfonate (MeOTf) was purchased from 
Sigma-Aldrich, stored and handled under an atmosphere of argon, and used 
without further purification. 

11. TLC analysis showed disappearance of 2-benzyloxypyridine 
within 1 h by TLC (Rf (reaction product) = 0; Rf (starting material) = 0.6; 3:1 
hexanes:EtOAc; UV visualization) and by HPLC (product tR 2.7 min; 
starting material tR 2.4 min; Agilent Zorbax SB-CN column, 4.2  75 mm, 
3.5 μ silica; mobile phases 0.1% HClO4/H2O and acetonitrile; isocratic 95:5 

aqueous:acetonitrile for 0.25 min, ramp to 10:90 over 5 min; isocratic at 
10:90 for 0.75 min, flow 2 mL/min, UV detection at 210 nm, 30 °C column 
temperature). 

12. The checkers obtained ACS grade hexanes from Sigma-Aldrich 
and used it as received. 

13. Further purification of the material thus obtained was not 
necessary.  The compound had the following physical data:  mp: 92–93 °C.  

IR (thin film): 1639, 1587, 1518, 1254, 1148, 1028, 772, 751, 699, 633 cm–1. 
1H NMR (400 MHz, CDCl3) : 4.07 (s, 3 H), 5.54 (s, 2 H), 7.38–7.52 (m, 6 

H), 7.60 (d, J = 8.8 Hz, 1 H), 8.31 (ddd, J = 1.8, 7.5, 9.2 Hz, 1 H), 8.47 (dd, 
J = 6.4, 1.5 Hz, 1 H); 13C NMR (100 MHz, CDCl3) : 41.8, 74.3, 112.0, 

119.0, 120.6 (q, JCF = 320 Hz), 128.5, 128.9, 129.5, 132.5, 143.7, 148.0, 
159.4; 19F NMR (376 MHz, CDCl3, external reference to TFA) : –78.8 (s); 

MS (APCI+) 200.2 (M–OTf)+.  Anal: Calcd for C14H14F3NO4S:  C, 48.14; H, 
4.04; N, 4.01;  Found: C, 48.27; H, 3.73; N, 3.95. The submitters also 
reported the following data: HRMS (ESI+) found 200.1070 (M-OTf)+ (calcd 
for C13H14NO+: 200.1075) CHFNOS analysis: Calcd for C14H14F3NO4S: C, 
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48.14%; H, 4.04%; F, 16.31%; N, 4.01%; O, 18.32%; S, 9.18%. Found: C, 
48.24%; H, 4.09%; F, 16.27%; N, 4.10%; O, 18.53%; S, 9.31%. 

14. A minimum of 1.8 equiv of 2-benzyloxy-1-methylpyridinium 
trifluoromethanesulfonate was found to be necessary for complete 
consumption of the alcohol substrates.  Dibenzyl ether (Bn2O) was formed 
as a by-product during the course of the reaction, perhaps through reaction 
of the pyridinium salt with MgO and/or adventitious moisture to generate 
benzyl alcohol in situ. 

15. The checkers obtained magnesium oxide (light) from Sigma-
Aldrich and dried it in a vacuum oven at 60 °C for 12 h. The submitters 
dried magnesium oxide under vacuum in a flask immersed in an oil bath for 
6 h and stored under an atmosphere of argon. 

16. , , -Trifluorotoluene in a Sure/Seal bottle was purchased from 

Sigma-Aldrich and used without further purification. 
17. Methyl (R)-(–)-3-hydroxy-2-methyl propanoate (99% ee) was 

purchased from Sigma-Aldrich and used without further purification. 
18. The reaction mixture was analyzed by thin layer chromatography 

(TLC, 250 μm silica gel on glass, hexanes/ethyl acetate = 9:1); visualization 

was accomplished with 254 nm UV light and anisaldehyde stain with 
heating: Rf (starting alcohol) = 0.08; Rf (benzyl ether product) = 0.36; Rf 
(dibenzyl ether by-product) = 0.61. 

19. The checkers utilized 120 g of silica gel (60Å, 230–400 mesh) 
loading the sample neat and used a gradient (19:1 heptanes:EtOAc to elute 
Bn2O, to 9:1 heptanes:EtOAc to elute the desired product). The submitters 
utilized a silica gel column (16 cm length  4.5 cm width, 90 g of Silica Gel 
60 Geduran® 40-63 μM) wet-loaded as a slurry, loading the sample in a 
minimum volume of eluent, and eluting the product with 750 mL 19:1 
hexanes:EtOAc. 

20. Careful analysis of the 1H NMR spectrum prior to 
chromatography and LC/MS analysis of the purified product indicated that 
impurities were formed from bis- and tris-benzylation (i.e. M+Bn and 
M+2Bn), presumably by addition to the aromatic ring of the primary benzyl 
ether product.  These impurities seemed to have a greater response factor 
than the desired product, as their apparent level by LC/MS analysis was 
significantly higher than that indicated by 1H NMR or elemental analysis.  
For example, the elemental analysis in Note 21 corresponded to less than 5% 
of the bis-benzyl product (C19H22O3, vs. C12H16O3 for the desired), and the 
1H NMR spectrum showed no discernable quantities of any impurity.  This 
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level of impurity should not be an issue for the vast majority of applications 
of this methodology, but the readers should be aware of the potential 
presence of these side products. 

21.  The compound had the following physical data, which matched 
the data in the literature.4 1H NMR (400 MHz, CDCl3) :1.16 (d, J = 7.1 Hz, 

3 H), 2.79 (X of ABXY3, ddq, JBX = 5.9 Hz, JAX = 7.4 Hz, JXY = 7.1 Hz, 1 
H), 3.47 (B of ABXY3, dd, JAB = 9.1 Hz, JBX = 5.9 Hz, 1 H), 3.64 (A of 
ABXY3, dd, JAB = 9.1 Hz, JAX = 7.4 Hz, 1 H), 3.68 (s, 2H), 4.50 (B of AB, J 
= 12.4 Hz, 1 H), 4.51 (A of AB, J = 12.4 Hz, 1 H), 7.26–7.35 (m, 5 H); 13C 
NMR (100 MHz, CDCl3) :13.9, 40.1, 51.7, 71.9, 73.0, 127.51, 127.53, 

128.3, 138.1, 175.2; IR (thin film, cm–1): 1736, 1454, 1363, 1198, 1176, 
1092, 1028, 736, 698, 608. Anal: Calc’d for C12H16O3:  C, 69.21; H, 7.74.  
Found: C, 69.57; H, 7.86. [ ]D –10.4° (c 2.8, CHCl3); lit [ ]D –10.6° (c 1.7, 
CHCl3).

5 Rf = 0.36 (250 μm silica gel on glass, hexanes/ethyl acetate = 9:1). 

Chiral HLPC analysis (Chiracal OD-H 0.46  25 cm, 98:2 heptane:2-
propanol mobile phase at 1.5 mL/min flow) indicated >99% ee. The (R) 
enantiomer eluted at 3.88 min; the (S) enantiomer eluted at 4.17 min. 

 
Waste Disposal Information 

 

All hazardous materials should be handled and disposed of in 
accordance with “Prudent Practices in the Laboratory”; National Academy 
Press; Washington, DC, 1995. 

 
3. Discussion 

 

 Benzyl ethers are important protecting groups in organic synthesis due 
to their stability and the minimal electronic impact that they impart on the 
oxygen atom to which they are attached.6 For example, benzyl ethers do not 
interfere with chelation-controlled addition of external nucleophiles to chiral 
aldehydes, in contrast to silyl ethers.7 Benzyl (and modified arylmethyl) 
ethers are perhaps the most versatile of the alkyl ethers with respect to 
modes of cleavage, which include hydrogenolysis, oxidation, dissolving 
metal reduction, and acidic decomposition under a range of experimental 
protocols. 
 Standard conditions for the formation of benzyl ethers from the 
corresponding alcohols fall into two main categories: (1) the Williamson 
ether synthesis, an SN2-type reaction between benzyl bromide and alkali 
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metal alkoxides, and (2) coupling using benzyl trichloroacetimidate, which 
is generally promoted by trifluoromethanesulfonic acid (triflic acid, TfOH).8  
Typical benzylation reactions are thus limited to substrates that tolerate 
either strongly acidic or basic conditions.  
 2-Benzyloxy-1-methyl-pyridinium trifluoromethanesulfonate (1) 
provides benzyl ethers upon warming in the presence of a free alcohol.9  The 
overall balanced equation for the benzylation of alcohols (2  3) is shown 

in Eq 1.  In contrast to activated acetimidates, oxypyridinium salt 1 is stable 
to storage and handling.  At room temperature, 1 is soluble in chlorinated 
solvents (dichloromethane, chloroform, dichloroethane), partially soluble in 
ethereal solvents (THF and ether), and insoluble in aromatic hydrocarbons 
(benzene, toluene).  However, mixtures of 1 and aromatic solvents become 
homogeneous at elevated temperatures. 
 
 

BnO N

Me

R OH R OBn HO N

Me

+ + (1)

TfO TfO

1 2 3 4  
 

 Table 1 illustrates the benzylation reactions of representative alcohols.  
Primary (entries 1-4) and secondary (entries 5-6) alcohols and certain 
tertiary alcohols (entry 7) provided the desired benzyl ethers (3a-g) in good 
to excellent yield.  Note that phenols are not included in Table 1; aromatic 
alcohols have yet to be demonstrated as viable substrates in this reaction.  
However, Mitsunobu conditions10 can be applied to the benzylation of most 
phenols. 
 In conclusion, 2-benzyloxy-1-methylpyridinium triflate (1) is a novel 
benzylation reagent for alcohols.  Salt 1 is easy to prepare, bench-stable, and 
pre-activated.  No acidic or basic promoters are needed for benzyl transfer, 
which occurs upon warming in the presence of the alcohol substrate under 
mild conditions.  New arylmethylation reagents should find use in organic 
synthesis for the protection of sensitive alcohol substrates. 
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Table 1. Scope of the Benzylation Reaction 
 

1.0 equiv R–OH (2)
+

2.0 equiv 1

2.0 equiv MgO

PhCF3, 83 °C, 1 d

R OBn

3

OHPh
2a

MeO

OH

2b

MeO
O

OH
2c

MeO2C
OH

Me

2d

OH

Me

2e

OH

2f

OH

2g

OBnPh
3a

MeO

OBn

3b

MeO
O

OBn
3c

MeO2C
OBn

Me

3d

OBn

Me

3e

OBn

3f

OBn
3g

1.

2.

3.

4.

5.

6.

7.

>95%

>95%

>95%
93%b

85%
76–82%b

83%

88%

80%

YieldaEntry ROH (2) ROBn (3)

aYields are estimated by 1H NMR spectroscopy, unless otherwise indicated. 
bIsolated yield of pure product.  
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Appendix 

Chemical Abstracts Nomenclature; (Registry Number) 

 

Benzyl alcohol: Benzenemethanol; (100-51-6)  
2-Chloropyridine; (109-09-1) 
2-Benzyloxypyridine: Pyridine, 2-(phenylmethoxy)-; (40864-08-2)  
2-Benzyloxy-1-methylpyridinium trifluoromethanesulfonate; (882980-43-0) 
Methyl trifluoromethanesulfonate: Methyl trifluoromethanesulfonate; (333-

27-7) 
Methyl (R)-(–)-3-benzyloxy-2-methyl propanoate:  Propanoic acid, 2-

methyl-3-(phenylmethoxy)-, methyl ester, (2R)-; (112068-34-5)   
Magnesium oxide; (1309-48-4) 
Methyl (R)-(–)-3-hydroxy-2-methyl propionate; Propanoic acid, 3-hydroxy-

2-methyl-, methyl ester, (2R)-; (72657-23-9) 
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108027-127-2
Distilled reaction product
2-Benzyloxypyridine

Pulse Sequence: s2pul

108027-127-2
Distilled reaction product
2-Benzyloxypyridine

Pulse Sequence: s2pul

Acquired on unitym on Jan 19 2007

 Solvent: cdcl3
 Ambient temperature
UNITYplus-400 

PULSE SEQUENCE
 Relax. delay 0.700 sec
 Pulse 23.1 degrees
 Acq. time 1.300 sec
 Width 24623.0 Hz
 256 repetitions
OBSERVE  C13, 100.4893708 MHz
DECOUPLE  H1, 399.6412451 MHz
 Power 37 dB
 continuously on
 WALTZ-16 modulated
DATA PROCESSING
 Line broadening 1.0 Hz
FT size 262144
Total time 8 minutes

INDEX    FREQUENCY  PPM      HEIGHT
  1      16437.076  163.570       21.9
  2      14751.599  146.798       59.2
  3      13928.586  138.608       28.6
  4      13796.145  137.290       35.6
  5      12906.817  128.440       67.3
  6      12855.907  127.933       62.0
  7      12842.381  127.798       43.9
  8      11746.219  116.890       69.9
  9      11185.270  111.308       51.5
 10       7769.981  77.321      144.8
 11       7738.044  77.004      146.6
 12       7706.108  76.686      144.5
 13       6781.651  67.486       47.8

                                                    

N
O

2-Benzyloxypyridine 
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108027-132-1
N-methyl-2-benzyloxypyridinium triflate

Pulse Sequence: s2pul

108027-132-1
N-methyl-2-benzyloxypyridinium triflate

Pulse Sequence: s2pul

 Solvent: cdcl3
 Ambient temperature
UNITYplus-400 

PULSE SEQUENCE
 Relax. delay 1.200 sec
 Pulse 45.0 degrees
 Acq. time 1.299 sec
 Width 24630.5 Hz
 256 repetitions
OBSERVE  C13, 100.5395651 MHz
DECOUPLE  H1, 399.8408335 MHz
 Power 40 dB
 continuously on
 WALTZ-16 modulated
DATA PROCESSING
 Line broadening 0.8 Hz
FT size 65536
Total time 10 minutes

INDEX    FREQUENCY  PPM      HEIGHT
  1      16025.894  159.399       19.0
  2      14877.315  147.975       60.8
  3      14445.095  143.676       44.1
  4      13316.812  132.453       42.4
  5      13017.641  129.478       51.5
  6      12963.519  128.939      150.3
  7      12916.914  128.476      137.0
  8      12605.716  125.381        3.4
  9      12285.497  122.196        8.2
 10      11964.526  119.003        7.3
 11      11954.755  118.906       57.1
 12      11644.308  115.818        2.8
 13      11260.947  112.005       59.1
 14       7773.869  77.321       44.0
 15       7762.594  77.209        4.5
 16       7741.547  77.000       42.7
 17       7709.976  76.686       45.3
 18       7471.691  74.316       57.5
 19       4204.857  41.823       43.9

* = CF3 (q)

 
 

 
 

 

N-Methyl-2-benzyloxypyridinium triflate

O N
CH3

–OTf

 

* 

* 
* * 



ppm20406080100120140160180

108027-135-2
Flashed reaction product
Run 1, step C

Pulse Sequence: s2pul

108027-135-2
Flashed reaction product
Run 1, step C

Pulse Sequence: s2pul

 Solvent: cdcl3
 Ambient temperature
UNITYplus-400 

PULSE SEQUENCE
 Relax. delay 0.700 sec
 Pulse 45.0 degrees
 Acq. time 1.299 sec
 Width 24630.5 Hz
 128 repetitions
OBSERVE  C13, 100.5395627 MHz
DECOUPLE  H1, 399.8408335 MHz
 Power 40 dB
 continuously on
 WALTZ-16 modulated
DATA PROCESSING
 Line broadening 1.0 Hz
FT size 524288
Total time 4 minutes

INDEX    FREQUENCY  PPM      HEIGHT
  1      17618.986  175.244       27.6
  2      13882.447  138.079       33.4
  3      12898.045  128.288      139.7
  4      12822.314  127.535       89.6
  5      12819.590  127.508      148.6
  6       7773.553  77.318       36.9
  7       7741.513  77.000       37.0
  8       7709.567  76.682       37.0
  9       7341.250  73.019       82.7
 10       7226.339  71.876       80.1
 11       5195.052  51.672       41.3
 12       4032.128  40.105       70.8
 13       1400.071  13.926       74.4

 

MeO

O

CH3

O

Methyl (R)-(–)-3-benzyloxy-
2-methylpropanoate



ppm-180-160-140-120-100-80-60-40-20

108027-132-1
N-methyl-2-benzyloxypyridinium triflate

Pulse Sequence: s2pul

108027-132-1
N-methyl-2-benzyloxypyridinium triflate

Pulse Sequence: s2pul

Acquired on unitym on Jan 31 2007

 Solvent: cdcl3
 Ambient temperature
File: 108027
UNITYplus-400 

PULSE SEQUENCE
 Relax. delay 1.500 sec
 Pulse 30.0 degrees
 Acq. time 0.600 sec
 Width 100.0 kHz
 4 repetitions
OBSERVE  F19, 376.0367439 MHz
DATA PROCESSING
 Line broadening 1.0 Hz
FT size 131072
Total time 1 minute

ppm-79.6-79.2-78.8-78.4

N-Methyl-2-benzyloxypyridinium triflate

O N
CH3

–OTf

 
 



ppm123456789

108027-127-2
Distilled reaction product
2-Benzyloxypyridine

Pulse Sequence: s2pul

108027-127-2
Distilled reaction product
2-Benzyloxypyridine

Pulse Sequence: s2pul

Acquired on unitym on Jan 19 2007

 Solvent: cdcl3
 Ambient temperature
UNITYplus-400 

PULSE SEQUENCE
 Relax. delay 2.000 sec
 Pulse 45.0 degrees
 Acq. time 4.710 sec
 Width 6794.1 Hz
 12 repetitions
OBSERVE   H1, 399.6392472 MHz
DATA PROCESSING
 Line broadening 0.1 Hz
FT size 262144
Total time 1 minutes

0.97
1.05
2.02
3.06

1.00
1.00

2.13

ppm7.07.27.47.67.88.08.2

N
O

2-Benzyloxypyridine 



ppm123456789

108027-131-1
Crude reaction product
N-methyl-2-benzyloxypyridinium triflate

Pulse Sequence: s2pul

108027-131-1
Crude reaction product
N-methyl-2-benzyloxypyridinium triflate

Pulse Sequence: s2pul

Acquired on unitym on Jan 30 2007

 Solvent: cdcl3
 Ambient temperature
File: 108027
UNITYplus-400 

PULSE SEQUENCE
 Relax. delay 1.000 sec
 Pulse 45.0 degrees
 Acq. time 4.710 sec
 Width 6794.1 Hz
 8 repetitions
OBSERVE   H1, 399.6392471 MHz
DATA PROCESSING
 Line broadening 0.1 Hz
FT size 131072
Total time 1 minute

0.98
0.98

1.00
1.92
3.87

1.98
2.96

ppm7.57.77.98.18.38.5

     

N-Methyl-2-benzyloxypyridinium triflate

O N
CH3

–OTf

 



ppm1234567

108027-135-2
Flashed reaction product
Run 1, step C

Pulse Sequence: s2pul

108027-135-2
Flashed reaction product
Run 1, step C

Pulse Sequence: s2pul

Acquired on unitym on Feb  8 2007

 Solvent: cdcl3
 Ambient temperature
UNITYplus-400 

PULSE SEQUENCE
 Relax. delay 2.000 sec
 Pulse 45.0 degrees
 Acq. time 4.710 sec
 Width 6794.1 Hz
 16 repetitions
OBSERVE   H1, 399.6392471 MHz
DATA PROCESSING
 Line broadening 0.0 Hz
FT size 262144
Total time 2 minutes

4.87
2.07

2.93
1.16

1.06
1.00

3.11

ppm4.504.54

ppm3.543.62 ppm2.762.802.84

 

MeO

O

CH3

O

Methyl (R)-(–)-3-benzyloxy-
2-methylpropanoate


