For the preparation of Weinreb Amides from acid chlorides:

This is actually Weinreb’s original paper.

Nahm, S.; Weinreb, S.M. Tetrahedron Letters 1981, 39, 3815-3818

In a typical procedure, 1 mmol of acid chloride and 1.1 mmol of N,O-dimethyl-hydroxylamine hydrochloride was dissolved in 10 mL of ethanol-free chloroform at room temperature.  The solution was cooled to 0ºC and 2.2 mmol of pyridine was added.  The mixture was stirred at ambient temperature for 1 hr and evaporated in vacuo.  The residue was partitioned between brine and a 1:1 mixture of ether and methylene chloride.  The organic layer was dried with sodium sulfate and concentrated to afford the amide which was purified by silica gel column or distillation

For the preparation of Weinreb Amides from acids:

Einhorn, J.; Einhorn, C.; Luche, J.L. Synthetic Communications 1990, 8, 1105-1112

2 mmol of acid, 2.2 mmol of N,O-dimethylhydroxylamine hydrochloride, 2.2mmole dry pyridine and 2.2 mmol of carbon tetra bromide in 5mL dry MeCl2, 2.2 mmol of solid triphenylphosphine are added portion wise over 5 minutes.  After a further period of 10 minutes, the solvent is evaporated, and a 1:1 mixture of hexane and ethyl acetate is added.  The solid triphenylphosphine is filtered off, and the solvents are evaporated.  The crude material can be purified by conventional methods.

Goel, O.P.; Krolls, U.; Stier, M.; Kesten, S. Organic Synthesis 1988, 67, 69-75

A 1 L, three-necked RBF is equipped with a mechanical stirrer, an electronic digital thermometer and a graduated addition funnel.  The flask is charged with 0.4 mol of N,O-dimethylhydroxylamine hydrochloride and 236mL of methylene chloride.  The suspension is stirred and cooled to 2(C with an ice-water bath.  N-Methylpiperidine (0.41 mol) is placed in the addition funnel and added drop wise while the temperature is maintained at 2(C ±2(.  A clear, colorless solution results, which is kept cold and used in the following reaction.

A 5 L, three-necked rbf is equipped with a mechanical stirrer, thermometer and an addition funnel with a drying tube.  The flask is charged with .4 mol of acid, 458 mL of THF and 1.8 L of methylene chloride.  A clear solution results on stirring, which is cooled to -20(C ± 2( by immersing the flask in a dry ice-2-propanol bath.  N-Methylpiperidine (0.41 mol) is placed in the addition funnel and added rapidly to the mixture, while the temperature is allowed to rise to -12(C ± 2(C.  Methylchloroformate (0.4 mol) is then placed in the addition funnel and added rapidly to the mixture with good stirring while the temperature is kept at -12(C±2(.  Two minutes later, the solution of N,O-dimethylhydroxylamine, prepared as described earlier is added.  The cooling bath is removed and the clear solution allowed to warm to room temperature over 4hr.  The solution is again cooled to 5(C and extracted with two 500 mL portions of aqueous 0.2 N hydrochloric acid and two 500 mL portions of 0.5 N sodium hydroxide.  The solution is washed with 500 mL brine and dried over magnesium sulfate, filtered and concentrated on a rotary evaporator at a bath temperature of 30-35(C.  The product is sufficiently pure to avoid purification.

Maugras, I.; Pncet, J.; Jouin, P. Tetrahedron 1990, 8, 2807-2816

The BOP method:
Acid (30 mmol) was dissolved in methylene chloride (100 mL).  To this stirred solution, the following were added successively: N,O-dimethylhyrdroxylamine hydrochloride (33 mmol), triethylamine (90 mmol) and BOP (30 mmol).  After 1.5 hr, the reaction mixture was diluted with methylene chloride (200 mL) and washed successively with 5% KHSO4, 5% bicarb and brine.  The organic phase was dried over sodium sulfate, filtered and concentrated.  Column purified the crude product.

The DCC method:

Acid (50 mmol) was dissolved in methylene chloride (200 mL).  To this stirred solution, maintained at 0(C, the following were added successively: N,O-dimethylhydroxylamine hydrochloride (60 mmol), DIEA (60 mmol), DMAP (0.6 mmol) and DCC portion wise (50 mmol).  After stirring at 1 hr at 0(C, then 3 hr at room temperature, the DCU was filtered off and washed with methylene chloride.  The same treatment as described for the BOP method for the organic solution was followed by further DCU precipitation in ether followed by flash chromatography to give the pure product.

For a Grignard reaction from the same paper:
They claim the conditions need to be followed closely to avoid alcohol.

To a 0.61 N solution of allyl magnesium bromide in diethyl ether (90 mL, 54 mmol) in a dry argon-flushed three-neck flask fitted with a dropping funnel were added 35 mL of anhydrous diethyl ether.  The Grignard solution was stirred vigorously at -10(C.  Then a solution of the Weinreb amide (18 mmol) in anhydrous ether (55 mL) was rapidly added.  The mixture was brought to room temperature and stirred for 5 more minutes.  The reaction mixture was hydrolyzed with cold 5% KHSO4 (100 mL).  The organic layer was washed with water and brine and dried over magnesium sulfate, filtered and concentrated to give a mixture of two ketones and the alcohol in 94:2:4 ratio.  The second ketone, the double bond of the allyl group migrated into conjugation with the ketone carbonyl.

For the preparation of Weinreb Amides from a lactone:
Hamada, Y.; Yokokawa, F.; Kabeya, M. Hatano, K.; Kurono, Y. Shiori, T. Tetrahedron, 1996, 24, 8297-8306

To a suspension of 45.3 mmol of N,O-dimethylhydroxylamine hydrochloride in 45 mL of methylene chloride at -10(C was added drop wise 21.9 mL of 2.0 M trimethylaluminum in hexane, accompanied by the evolution of gas.  The resulting colorless solution was stirred at room temperature for 30 minutes and then re-cooled to 0(C.  The lactone (14.6 mmol) in 10mL of methylene chloride plus 20 additional mL for a rinse was added and the mixture was stirred at room temperature for 12hours.  KHSO4 (1M, 50mL) was cautiously added to the resulting mixture and the mixture was extracted 3x100mL methylene chloride.  The combined organic extracts were washed with 50 mL of brine dried with sodium sulfate filtered and concentrated to give the product.  

For a Grignard reaction from the same paper:

For the subsequent Grignard reaction, the crude product was taken up in 60mL of THF.  Allyl magnesium bromide (xs) in ether was added with ice-salt cooling.  The resulting solution was stirred for 30 minutes and then quenched by the addition of 200mL of 1M KHSO4.  The mixture was extracted with 700mL ether.  The organic layer was washed with 200mL brine and then dried with magnesium sulfate, filtered and concentrated.  

Also:
To a solution of the Weinreb amide (2.48 mmol) in 50mL THF was added 3.2mL of 1M allyl magnesium bromide in ether at -78(C under an argon atmosphere.  The resulting solution was stirred for 1hour at -78(C and then cautiously quenched by the addition of 10mL of 10% citric acid.  The mixture was extracted with three 50mL portions of 1:1 ethyl acetate:methylene chloride. The combined organics were washed with 50mL of saturated bicarb, brine and then dried with magnesium sulfate.  The product was sufficiently pure to avoid purification.  98% yield of ketone

For the preparation of Weinreb Amides from methyl esters:

Jacobi, P.A.; Armacost, L.M.; Brielmann, H.L; Cann, R.O.; Kravitz, J.I. Martinellie, M.J.  J. Org. Chem. 1994, 59, 5292-5304
A suspension of 200 mmol of N,O-dimethylhydroxylamine hydrochloride in 100mL of dry benzene was cooled to 0(C under nitrogen and was treated in a drop wise fashion with 200mmol of 2.0 M trimethylaluminum in toluene over a period of 15 minutes.  After the addition was complete, the cooling bath was removed, the solution was allowed to warm to rt, and stirring was continued at rt for 1h.  At the end of this period, the resulting chloroaluminum amide reagent was diluted with 30 mL of dry benzene and then treated drop wise with a solution of 80.3 mmol of ester in 400mL of dry benzene.  This reaction mixture was stirred at rt for 24-44 hours and then was carefully poured into 1L of an ice cold 0.5M aqueous HCl solution.  The phases were separated and the aqueous phase was extracted 3x 100 mL ether.  The combined organic phases were washed with brine, dried over sodium sulfate.  The crude product was purified by column.

For the conversion of Weinreb Amides to aldehydes and ketones:
Nahm, S.; Weinreb, S.M. Tetrahedron Letters, 1981, 39, 3815-3818

To a solution of 1mmol of the Weinreb amide in 10mL of dry THF was added the desired amount of organometallic reagent at low temperature.  The reaction mixture was stirred at the desire temperature until the amide disappeared on TLC.  The reaction was then poured into 5% HCl in ethanol at 0(C and the mixture was partitioned between brine and a 1:1 mixture of methylene chloride and ether.  The organic layer was dried with sodium sulfate and the product purified on prep TLC.

It is important to note that they did it on small scales.  There is also a table in the paper that outlines the “desired temperatures” yields and equivalents of organometallic reagent.  The organometallic reagent can either be Grignard, organolithiums or hydrides.  In NO cases was a stoichiometric amount of organometalic reagent used.

Miyake, M.; Tokutake, N.; Kirisawa, M. Synthesis 1983, 10, 833-835

Refer to tosyl esters as synthetic equivalents to acid chlorides.

For the general exam:

Notes from:

Seco, J. M.; Quiñoá, E. Riguera, R. Chemical Reviews 2004, 104, 17-117

In a chiral solvent, or with the addition of a chiral solvating agent (CSA), the chemical environment produces very small differences in the chemical shifts for the two enantiomers whose NMR are VERY similar.  Many times, the two enantiomers must be available for comparison and no clear-cut correlations between the absolute configuration and the NMR spectra can be established.  For these reasons, the usefulness of these has thus far been practically restricted to the determination of enantiomeric purity.

See:

Chem. Rev. 1991, 1441

Chirality 2002, 534

Rothchild, R. Enantiomer,2000, 5, 457
For enantiomeric purity measurement, a mixture of both enantiomers in unknown ratio is usually used and only separate signals amenable to quantification are required.

Chiral derivatizing agents (CDA) are the method of choice for the assignment of absolute configuration by NMR.

Mosher’s acid (MTPA): Methoxytriflurophenyl-acetic acid

Two main procedures for this exist:

1.) The substrate (a single, pure enantiomer) is derivatized with the two enantiomers of the chiral auxiliary.

In this case, the chiral substrate is coupled separately with the two enantiomers of the chiral auxiliary and the NMR of the resulting diastereoisomers are compared.

2.) Those that require the preparation of a single derivative using one enantiomer of a chiral auxiliary only.

In this case, the chiral substrate is combined with only one enantiomer of the chiral auxiliary.  In this way, one diastereoisomer is obtaned and the spectrum of this compound is recorded.  A conformational change is then induced and the spectrum re-taken and then compared to the original.

Alternatively, can compare the derivative to the non-derivatized sample.

It should be noted that these would be procedures followed to determine absolute configuration.

In general, the structure of the chiral auxiliary ought to have the following functions:

1. A polar or bulky group (R1) to fix a particular conformation

2. A functional group (Z) that provides a site for covalent attachment of the substrate.

3. A group (Y) that is able to produce an efficient and space-oriented anisotropic effect that selectively affects substituents L1 and L2 of the substrate.  

The difference in the chemical shifts of the signals for the substituents L1 and L2 on the substrate contain the information necessary for the configurational assignment because they indicate the relative position of L1/L2 relative to the anisotropic group Y; therefore, the observed differences must NOT be uncertain and must be clearly predictable.  

When it is based on the formation of two derivatives, it is important that both diastereomers-isomers show a certain preference for a particular conformation  (NMR-significant conformer) independent of the particular substrate, and the Y group must project its magnetic anisotropy in a selective way, i.e., on L1 in one derivative and on L2 in the other.

This is the case in MPA ester of 2-pentanol.  In one isomer, the methyl group is the pentanol is shielded, and in the other, the CH2 of the propyl group is shielded.

*There is a key assumption that a certain conformer is the most representative in both derivatives and that it remains so when different substrates are derivatized.  

This conformational equilibrium issue can be overcome with highly advanced calculations.

Mosher’s acid (1):
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In cases with this agent, it was conjectured by Mosher that the ester (2a, 2b) takes on a conformation that causes one of the groups on the alcohol (R1 or R2) to be in the anisotropy field of the phenyl group .

Scope and limitations of Mosher’s acid. (19F, 1H & 13C NMR):

This is an entirely empirical method.

The quality of the assignment is indicated by the number and sturcural variety of the substrates of known absolute stereochemistry and used as test cmpounds.

The NMR data must also adhere to the following prerequisites:

1. 
The change in the chemical shift values must be sufficiently large and be above the level of experimental error

2.
The changes must be uniform for that side of the molecule…That is to say, all the subsituents on the side of the molecule that is subjected to the anisotropy field all shift in the same direction.

3.
The sign (of the change in the chemical shift value) for the two substituents on opposite sides of the molecule in question must be opposite.

Mosher’s acid derivatives often to not comply with one or some of these criteria.

In the case of the 19F NMR, the assignment is based on ONE piece of data, which is risky.

There are, in fact, cases where assignments that were based on this that have since been corrected

A number of references are cited in this paper.
The use of 1H or 13C NMR resolves this problem by collecting more data points, however this may produce non-homogenous distribution of the change in chemical shift sign.

These issues do not prevent the 19F NMR from being very useful in calculating the enantiomeric excess of alcohols.

13C NMR becomes useful in cases where there are no protons on the substituents.  However, it requires more sample.  There are other limitations as well:

1. The number of alcohols of known configuration that have been used to test the validity of the correlations is rather small; therefore, the accuracy of the configuration assigned ot a certain substrate has some uncertainty

2. The change in chemical shift values are very small compared to the 13C chemical shift scale.

3. Nonhomogeneous distributions of the signs of the change in chemical shift have been obtained for some alcohols.

Much more widely used and accurate is 1H NMR.  It however, also has problems.  In some cases, the magnitude of the shifts is too close to the experimental error, or in other cases, the distribution of signs is not consistent.

There are examples given in the paper, along with references.

There is a “modified Mosher Method” that was proposed by Kakisawa and co-workers.  This involves the analysis of all (or most) of the protons in the molecule so that a representative sign for the change in chemicla shift of substituents L1and L2 can be adopted based on the majority of protons for each substituent.  There are however issues…The elimination of the resonances that produce anamolous signs can only be justified if the protons are located at a long distance from the chiral center and there is a sufficiently large number of protons close to the asymmetric carbon atom producing the expected homogeneous sign distribution.

Other issues:

Also, anomolies were observed in alcohols that have aromatic rings at the α-position.

Further, neighboring polar groups have also been found to cause anomolies.

Others, have no such groups, and still give nonhomogeneous sign distribution.  Also, there exist cases where the troublesome groups are present, and sign distributions in agreement with Mosher’s model are observed.

Polyalcohols that are completely MTPA derivatized are also problematic.  This is because Mosher’s predictions only considered the effects of a single aromatic ring.  In poly alcohols that are completely MTPA derivatized, the assignment of the configuration must be analyzed a different way.
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