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1. What type of IR and H-NMR peaks is expect to be seen in methyl 3-oxohexanoate? Band position, chemical shift, splitting to be included in the response. 
In the IR shifts, the functional groups of molecules are primarily seen among the many active groups which include ester group, ketone group, and all the functional groups with C-C single bonds and C-H bonds (Mert, 2014). The IR shifts which are related to the alkyl C-H stretch indicate a peak of approximately 2850 to 2950 cm-cm whereby a healthy dip is evident in the transmission graph. The IR shifts which are corresponding to the ester groups and the ketones groups shows a peak of approximately 1680 to 1750 cm-1. To differentiate between the two functional groups, the two peaks are expected to be around 1700 cm-1region whereby the lower wavelength indicates the correspondence to the ketone functional group while a higher wavelength is associated to the likeness of ester functional group.

For the case of the NMR shifts, structures which contain the C-H bonds are observed to determine the possible number of the unique hydrogen in a given molecule. From the diagram, it is observed that there is a presence of 12 hydrogen atoms which contains five individual groups which therefore displays five-band positions or peaks. The C-H bonds which are saturated with alkanes indicate shifts which range between 0.5 and 2 ppm. Those C-H bonds which are close to esters indicate peaks of between 3.5 to 4.5 ppm and the C-H bonds which are close to ketones indicate peak shifts of between 2 and 2.75 ppm. In methyl 3-oxohexanoate it is expected to observe two alkanes shifts which range between 1 ppm and 1.5 ppm, one ketone shift at around 2.5 ppm and finally, two ester shifts are expected to be observed at approximately 3.5 ppm and 4.5ppm. In splitting, the alpha ester-carbon-hydrogen bonds will form singlets since they are not attached to any other hydrogen atom (Mert, 2014). In the alpha ketone carbon-hydrogen, a triplet splitting is expected since each hydrogen attaches to two more hydrogens which are connected to the adjacent carbon. The carbon in the far end of the carbon-hydrogen bond displays a triplet split since it also adheres to the two hydrogen atoms. The middle carbon shows a sextet an indication that it displays six peaks because it couples with the five hydrogen atoms whereby three are at the end carbon atom. The remaining two are at the alpha –ketone.

2. Explanation of the role of the timescale of the experiment and the type of information obtained from NMR. 
The NMR timescale is useful in the production of spectrum constructed on the magnetic field primarily produced by the functional groups. NMR is also vital in the transmission of information related to the locality of the functional groups concerning each functional group (Markwick, 2017). Besides the NMR timescale is useful since it gives information about the position of the C-H bonds and the number of the C-H bonds which are present in each carbon based on the number of peaks observed in a given hydrocarbon molecule.
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