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Welcome back, in the last class, we discussed about chemical shift, how does it arise, and we

saw taking specific examples how the charge density distributions at the site of different

functional groups in a chosen molecule give rise to different types of peaks in the NMR

spectrum, in the proton NMR spectrum. And this is what is making NMR very, very

interesting. We also understood why this chemical shift comes, what is the reason for it? And

what is the shielding constant?

What happens to different functional groups? Take an example of CH, CH2 and CH3, how

the shielding is getting affected and what happens if there are different functional groups, like

OH, OCH3, CH3; if they are present how it is going to be affected. So, how we are going to

get different types of NMR spectra and the different chemical shifts for different functional

groups.

And we also understood the symmetry which we call as magnetically equivalent nuclei,

which are interchangeable by symmetry operations. I showed taking specific example of the

substituted ethylene, the symmetry makes 2 nuclei chemical equivalent. As a consequence,

give raise to a single peak at the same chemical shift. So, in essence, what I said is symmetry

drastically simplifies the NMR spectrum.

And we also understood about the screening constant, and the reference that we are going to

use to measure the resonanating frequency. For example, we discuss and showed that tetra

methyl silane, TMS, can be used as a reference for proton, carbon-13 and silicon NMR;

because of its special property, where all the protons are highly shielded, all methyl protons

are equivalent; and it is volatile and nonreactive.



As a consequence, we can use that not only for proton, carbon-13, silicon NMR. And

different nuclei have different references, and which is all well known and we can choose

whatever we want for a particular nucleus of our interest. Now, I am going to tell you, how

do we measure this chemical shift? Today that is what we are going to discuss.

(Refer Slide Time: 02:39)

Look at it for example, if I consider the chemical shift of proton is 150 Hertz with respect to

TMS; what is 150 Hertz? Somehow we calculated and showed you know, in 400 megahertz

400 hertz is the shift in the resonating frequency, we called it chemical shift. Let us say this

shift to be 150 Hertz with respect to TMS, TMS I take it as a standard, reference. Now, we

use this formula for calculating chemical shift, the frequency of the signal minus the

frequency of the reference; you take reference is TMS, divided by the spectrometer

frequency, which is always in MHz and multiplied by 10 power of 6. Then what you are

going to get is the numerator, which is the differential value and its spectrometer frequency is

in megahertz.

(Refer Slide Time: 03:31)



And if you do the simple mathematics, you will see that for example, 600 megahertz we are

going to see this one; let us say 600 into 10 to the power of 6. And same thing if I take 600

into 10 to the power of 6 / 300; we call it as 2 ppm.

(Refer Slide Time: 03:55)

Now, chemical shift when expressed in ppm is a dimensionless quantity, it removes field

dependency and requires a reference frequency and the reference frequency is always set to 0.

Very important point to remember, chemical shift when expressed in ppm is a dimensionless

quantity and removes field dependency. We discussed this thing in the last course in depth.

So, I do not want to go into the details. Please remember, these are the important points.

(Refer Slide Time: 04:25)



Now, chemical shift range of proton is generally 0 to 10 ppm; 0 is for the reference tetra

methyl silane; and within 10 ppm you are going to get all the peaks, ppm is parts per million.

So, in 1 in 10 parts per million; 0 to 10 parts per million if you consider most of the peaks of

in NMR for the proton for any given molecule will be seen. Not that you do not see it beyond

10 ppm, there are examples we can go up to 10, 15 ppm, 20 ppm or even beyond also,

special examples. But by and large for majority of the samples you get the peaks only

between 0 to 10 ppm, taking TMS as a reference at 0.

(Refer Slide Time: 05:07)

And now, I discussed about ppm and frequency. I discuss about ppm? Resonating frequency

is in frequency, ppm is parts per million; what do you mean by ppm and frequency? How do

you do the conversion?

(Refer Slide Time: 05:21)



Let us see like this; at 400 megahertz, the reference signal comes at 400 megahertz, that is

400 point something. Sample signal comes at 4 megahertz + 400 hertz. so, the difference is

400 Hertz. Now, that is what we got in the previous equations which I showed you; the

difference between resonance frequency of the signal and from the reference you take, which

is divided by the spectrometer frequency and multiply by 10 to the power of 6. I said then we

are going to get one more 10 to the power of 6. And then this is called 1 part per million.

remember 1 part per million; this is why, chemical shift is always expressed in ppm, because

of this equation.

(Refer Slide Time: 06:06)

At 800 megahertz spectrometer reference signal comes at 800 megahertz. And similarly, if

your peak comes at the 800 hertz difference, then you calculate 800 divided by 800

megahertz which is one over 1 million, which is 1 parts per million. So, chemical shift, even



though it is a small value, should be few hertz, which is expressed as parts per million with

respect to resonating frequency.

(Refer Slide Time: 06:30)

So, when we express chemical shift in ppm with respect to the magnetic field, is always

remains invariant. It means, I take the NMR spectrum, measure the chemical shift of a

particular peak, let us say which comes at 4 ppm in a 400 megahertz spectrometer. Go and

record it in any spectrometer of any frequency, in any magnetic field. When you express in

ppm, it remains always at 4 ppm.

So, the chemical shift when expressed ppm is invariant with respect to the magnetic field,

whatever be the spectrometer you take, it remains same. For example, I have 2 peaks coming

at 1 ppm and 2 ppm at 400 megahertz. At 800 megahertz, it comes at 1 and 2 ppm, same. Go

to 1.2 gigahertz it is same value, will not change in ppm, but in frequency they are different.

(Refer Slide Time: 07:27)



So, we can convert ppm to frequency using a simple relationship. For example, proton is

resonating at 400 megahertz; that is the resonant frequency of proton. 1 ppm means 400

hertz. See, take the resonating frequency in megahertz. remove the megahertz component and

you only expressed in Hertz; so, 1 ppm is 400 Hertz in 400 megahertz. Similarly, 1 ppm for

protons in 600 megahertz is 600 hertz. In 800 megahertz it is 800 hertz. Very simple, just

remove the megahertz component and then you say this is the ppm value.

So, that means, if I have to talk more about it, let us say, more than 1 ppm, 2 ppm or 4 ppm; I

simply have to multiply by that number that is all.

(Refer Slide Time: 08:11)

Now, let us see carbon 13 it has 4 times lower gamma, that is what we have been telling in

the first class second class itself. Let us say carbon-13 resonates at 100 megahertz in a 400



megahertz spectrometer, because gamma is 4 times smaller; the resonating frequency is 400

MHz for proton, and is 100 MHz for carbon 13. So, for carbon 13, 1 ppm is 100 Hertz,

because 100 megahertz. But remember it is for carbon, for proton is still 400 hertz; for 1 ppm

400 hertz for proton and for carbon it is 100 Hz.

Similarly, in 600 megahertz, 1 ppm for proton is 600, but for carbon it is 4 times smaller; 150.

Similarly, you can calculate for any nuclei. If I take nitrogen-15; it is 10 times lower gamma.

So, the resonating frequency for nitrogen if it is 10 times smaller, it is 1 ppm.

(Refer Slide Time: 09:10)

So, very easily you can do the conversion from ppm to frequency; interconversion you have

to do like this, if you want to convert ppm to frequency, multiply by the resonating frequency

of the nucleus. Remember this point, multiply by the resonating frequency of the nucleus. 1

ppm at 400 megahertz is 1 into 400; that is the frequency 5 ppm at 400 megahertz is 5 to 400

is the frequency. So, for frequency to ppm conversion, what you will do then reverse; just

simply divide by that resonating frequency, that is all.

(Refer Slide Time: 09:42)



So, let us take an example on a 600 mega spectrometer, proton resonating frequency is 600

megahertz, carbon is 150 megahertz and nitrogen 15 is 60 megahertz please remember this

point.

(Refer Slide Time: 09:54)

Now, let us take an example; on a 600 megahertz NMR spectrometer 2 ppm for proton you

simply multiply 2 into 600 it is 1200 hertz; 5 ppm in proton is 5 into 600 in a 600 megahertz

spectrometer 3000 hertz; similarly 10 ppm in 600 megahertz is 6000 Hertz.

(Refer Slide Time: 10:17)



Now, the same this thing in 600 megahertz, we will see. We know the frequency let us say, I

want to find out the ppm. Let us say 600 megahertz I measure the resonating frequency of a

peak, it is 1800 hertz, if I asked you what is the ppm? What you will do? That is what I

showed you, divide with the resonating frequency now, that means, divide 1800 / 6 and that is

3 ppm. Similarly, 2400 / 600 is 4 ppm. So, like this you can convert frequency to ppm by

dividing by the resonating frequency; you can convert ppm to frequency by multiplying with

resonating frequency.

(Refer Slide Time: 10:58)

These are important terms you remember. Now there are common terminologies that we

adopt generally. Let us say like this, chlorine is electronegative, the charge density delta

minus with respect to this C delta plus; here is the charge this distribution, it is uneven. Now,

what another important point I want to tell you at this stage is higher the deshielding of the



proton there resonate at the lower field; higher frequency. That means, if we have more and

more electro negative groups present in the molecule, if proton is very close to that, it is

going to withdraw the electrons from this. As a consequence it comes to the down field of the

spectrum. That means, if you go this way, it is the high field 0 ppm, if you have more and

more electro negative group it starts coming more and more towards the low field region; low

field means higher frequency region.

(Refer Slide Time: 11:54)

So, these are the terminologies which we adopt. Common books of NMR if you see, these are

the terminologies we will always utilise. Please remember this. Let us say I have a spectrum

from 0 to 10 ppm, proton spectrum, if you go from left to right, we say we are moving

towards high field. Let us say there are 2 peaks here, this peak is at lower field and you move

towards the right, this peak is in the high field region.

Or other words, this is the higher frequency, this is the lower frequency. This at lower ppm

this is a higher ppm; this is at lower shielding this is ar higher shielding. These are the

terminologies which are commonly employed, do not get confused, you have to practice this

you will get it. On the other hand, if you go from right to left, that means you are moving

towards lower field, you are moving towards higher frequency, you are moving towards the

higher ppm, you are moving toward higher deshielding area. So this is the terminology when

we talk about shielding and deshielding. As we go ahead further, these are the things which

one must remember.

(Refer Slide Time: 13:04)



Chemical shift and field dependence we will talk now, higher magnetic field gives better

spectral dispersion, which is always true because nu = gamma into B0 over 2pi, that is what

we have been discussing. So resonating frequency linearly varies with the magnetic field. As

a consequence, chemical shift also changes, increases linearly with the magnetic field. Now I

will consider 0 to 10 ppm; in 200 megahertz spectrometer if I record the spectrum from 0 to

10 ppm.  I will say 0 to 10 ppm is 2000 hertz for proton in 200 megahertz.

If I go down further or if I go to higher magnetic field, 400 megahertz 0 to 10 ppm is 0 to

4000 Hertz, go to 600 megahertz, 0 to 10 ppm is 0 to 6000 Hertz; fantastic. Look at it, when

you express in ppm range, it remains same 0 to 10 ppm in all the cases. But when you express

in frequency you see that the spread in the frequency; here 0 to 10 is 2000 hertz, here 0 to 10

is 4000 and here is 6000 hertz. So, larger spectral dispersion, when you go to higher and

higher magnetic field, when you express in frequency.

(Refer Slide Time: 14:21)



And now chemical shift and ppm scale, we can make a simple comparison like this. If at 200

MHz, let us say I have 3 peaks, 1, 3 and 6 ppm. At 400 megahertz it remains same; 600

megahertz; same 800 megahertz it remains same, because I told you when expressed in ppm,

chemical shift remains invariant with respect to the magnetic field. On the other hand, when I

express in frequency scale, it is 1 ppm is 200, at 200 megahertz they are 200, 600, 1200, etc.

and at 400 megahertz, see their value keeps changing.

But see this dispersion of the chemical shift, in the ppm scale is invariant; in the frequency

scale you see better and better dispersion, as you go to higher and higher magnetic field.

(Refer Slide Time: 15:07)



Always the chemical shifts are the fingerprints of the molecule. More or less it is like radio

frequency for each radio station, because we are in the radio frequency region. For example,

you know, that a particular radio frequency region Bangalore station is here, mysore station is

some frequency and some other station is at some other frequency. Like that different

functional groups present in a given molecule, they all come at a particular range of

frequencies. It is not a general rule, but a sort of one can understand. It is more or less over

the years people have understood. if there is a OH group present, if there is a benzene group

present, if there is a CH3 group present in a molecule, where does it come and in which

region of the spectrum? If I take the proton spectrum or carbon spectrum or fluorine

spectrum, the different regions have been classified; more or less identified, they say it will

come here, if I the analysis I had to do; If I look at a peak somewhere here, with the basic

knowledge already available, in which region of the spectrum we are getting the spectrum,

then I can start saying there is a possibility there maybe aromatic group here, there is a

possibility that CH3 group is there like that, I start making that assignments. So, chemical

shift that way are the fingerprints of the molecules, fingerprints of different functional groups

present in the molecule.

(Refer Slide Time: 16:24)

Like this, for different functional groups you can see, for protons, where it is coming, it is

clearly mentioned more or less; if I have, let us say CH2N group, I can get it somewhere

here. If I have, aromatic protons, it comes here; like that, more or less the different regions of

the spectrum are identified. Remember, it is not 100% accepted rule, it is only a guideline for

you, not that it should be always here.



There is a possibility depending upon the type of molecule you are studying, depending upon

the neighbouring groups, electronegative groups present or not ,electron donating or

withdrawing group, it will move from here to here, or anywhere in the spectrum, but these are

the guidelines to start the analysis.

(Refer Slide Time: 17:07)

For the contributions to the shielding, there are different types of contribution, one is called

the diamagnetic contribution, others are paramagnetic contribution and neighbouring groups.

The diamagnetic comes because of the s orbitals in the molecule; and the paramagnetic

comes because of p orbitals, as well as other things. And of course, this is because of the

neighbouring groups present in the molecule. All of them contribute, that is why I said that

graph which we showed for different functional groups, where they are coming, it is only a

guideline, there could be deviation, it can change a lot.

(Refer Slide Time: 17:43)



For example, there are several factors which can affect chemical shift, there could be a steric

effect; or it could be a resonance effect. There could be hyper conjugation which is going on,

there could be heavy atom substitution; that is called heavy atom effect. CH4 comes here, if

you replace CH4 by CHX3 it is here, CH2X2 comes here, and CH3X comes here. This is

heavy atom effect, as a consequence the resonating frequency changes.

(Refer Slide Time: 18:10)

It is a delocalization of aromatics, there is another reason, that can also happen; mesmeric

effects, you can see. And ring current effect you know that I will take 1 example and show.

Anisotropy effect, bonds are inherently anisotropic. As a consequence, you see acetylenic

groups, there is deshielding if a proton is situated here and here, it is shielded if it is in line

with this C triple bond C; whereas on the other hand, for other types of aliphatic groups like



C double bond like ethylene or ethane groups, you see in this region, it is shielded in this

region, it is deshielded here. It forms a cone.

(Refer Slide Time: 18:48)

The chemical shift depends largely on electronegativity, for example, methane if we take it

comes at 0.23 ppm and if we replace one of the protons and substitute by iodine, it comes at

1.98 ppm; and instead of that make it HCH2Br you will get at 2.5 and HCH2Cl you get at

2.84, HCH2F you get at 4.13. What I have been doing here? electro negativity we are

increasing as you go from left to right. Fluorine is more electronegative, and the chlorine less

than that, bromine less than chlorine and iodine is less than all the three. Thus the

electronegativity is increased on from going from left to right. You can see this resonating

frequency or the chemical shift keeps on increasing for the selected proton.

(Refer Slide Time: 19:39)



So that is the electro negativity effect. If I take the nitro propane here, very easy to

understand, you know what is the structure of nitro propane CH2NO2CH3; the CH3 groups

comes here and without the substitution of NO2 they are symmetric. The moment you

substitute the NO2 group, you will have CH3 group, CH2 group and CH2NO2, the three

different groups.

Why there is a multiplicity we will discuss later, what I am trying to say is the substitution of

an electro negative group, not only distorted the symmetry of the molecule, now, different

protons are coming at different frequencies, because the electronic environment is different.

This is an inductive effect; it can go from NO2, the effect can come not only for CH2, but can

go up to different groups also.

(Refer Slide Time: 20:24)

It can also go by lengthening the bond. For example, lengthen in the chain; the CH of

methane is removed here, remove one proton and put CH3; remove another proton put

another CH2 and CH3. Like this, keep on lengthening the molecule, then what happens? the

shielding also changes, what happened this proton? which was at 0.24, started going at 0.91

ppm,  start going at lower and lower field.

(Refer Slide Time: 20:52)



This is the thing which you can understand. This is the induction effect, which is transmitted

through bond for long distance; and deshielding becomes higher and higher with more

number of electronegative atoms present in the molecule. For example, in CHCl3 there are 3

chlorines it comes at 7.27 ppm for proton, whereas for CH2Cl2 it comes at 5.3 because there

are 2 chlorines; when you have CH3Cl there is only single chlorine it comes at 3.05 ppm.

Thus it also depends upon a number of electronegative atoms present. And of course, it also

depends the deshielding; it decreases with increasing the distance from the electronegative

atom. See here electronegative atom is here and it is directly attached very close; by

introducing the CH2 group in between it is far away. But the deshielding effect keeps

changing. Add another CH2 group, it again changes, instead of coming to the low field, it

start going towards the high ppm, this what happens.

(Refer Slide Time: 21:49)



The mesomeric effect is another important thing. For example, look at the molecule, C2H4, it

is called ethylene. There is symmetry for this molecule on this axis, along this axis, all the 4

protons are chemically equivalent; because of that, they give rise to a single peak, only 1 peak

you will get for ethylene and that comes at 5.29 ppm for proton. Now, what I will do is, I am

going to knock off this proton and put OCH3 group, OCH3 is electron withdrawing group

then this molecule ethylene is called methylvinylketone.

What did we do by putting COCH3 group? we have broken the symmetry of the molecule

here. Now see, these 3 protons are chemically inequivalent. That means, unlike here, they do

not come at the same chemical shift. Chemical shift of this is different, this is different and

this is different; all are different. Look at this one, from 5.29, it moved to 5.96 ppm,

everything is moved to the down field.

On the other hand, I will do one thing. I am going to add OCH3 group instead of COCH3, it

is an electron donating group, it will not withdraw, it will give electron. As a consequence,

what happened? again you have broken the symmetry, but nevertheless, see what is

happening. Tthe peaks are moving towards the high field region; here it moved to the

downfield region in this molecule; this move to the high field region. This is mesomeric

effect, arises because of substitution of the electron withdrawing group and electron donating

groups.

(Refer Slide Time: 23:33)



Similarly, in benzene there is a ring current effect. It is very, very important thing, you must

know. If you consider benzene you know there are electrons which are rotating in the plane of

the benzene ring; the moving electrons generate a magnetic field; this magnetic field is

perpendicular the plane of the ring; and that will be against the applied magnetic field. So,

what will happen? As a consequence, if I take a molecule which has a phenyl group or a

benzene group, which has a plane like this. Let us say a proton is situated on the top of it or

below this, like here and here, top and bottom of the phenyl ring they get shielded. What

happened to the protons which are seated in the plane of the ring? They get deshielded this

way; This explains why if you take the proton NMR spectrum the aromatic protons always

comes around 7 ppm, down field. What is the reason, because of this, the protons which are

in the plane of the benzene ring, get the deshielded; whereas the protons situated above and

below the plane always gets shielded. This is the effect which we are going to see. And as a

consequence, the delta values the protons, whether they are above and below the or in the

plane, changes a lot.

(Refer Slide Time: 24:59)

So, this wis why, generally in any molecule, if you consider, if you have a phenyl group

present in your molecule; and in all these, the phenyl protons generally come anywhere

between 6 to 9 ppm.

(Refer Slide Time: 25:14)



There is also magnetic field anisotropy, it is another important thing you should know. The

bonds are inherently anisotropic, we know that. And then anisotropy can cause a lot of

problems. Consider a molecule like this, we have protons here and the protons which are

here, see protons inside this get deshielded and goes up to minus 14.26 ppm, highly shielded.

Whereas, here the protons are in the plane, are heavily shielded, this is a heavily deshielded

region, goes to minus 14.26 ppm; minus 14.26 means, beyond tetra methyl silane.

You understand this all happened because of anisotropy effects. Look at this annulene

molecule. It is a very interesting molecule, here the protons are within this ring, which are

situated internally, they are interior protons, they come at minus 2.9 ppm, highly shielded,

whereas, the peripheral photons are here; all these protons are exposed outside, peripheral

protons, they come at low field 9.28 ppm. Remember 9.28 ppm, the internal protons in those

are just interior, they come at minus 3 ppm close to minus 3 ppm, they are shielded, and these

are deshielded.

(Refer Slide Time: 26:41)



So, there are many important concept like this, the anisotropy effects are also there. The lot of

things we can see; bond is inherently anisotropic and as a consequence, they will increase the

magnetic field at the end of the bond, and it is decreased effectively above or below the bond.

Of course, you can use by using McConnell equation, let us not discuss this, because I

discussed in the previous course. Just for the benefit of those who did not take this course, I

explained this bond anisotropy.

(Refer Slide Time: 27:08)

But remember, because as the bond is anisotropic, if you consider the CC bond, you can write

the charge density distribution in the form of a cone here, the protons situated in this cone are

deshielded; the protons situated outside this cone are shielded. This is C double bond C,

ethylenic proton;s like the C double bond C, again this cone is similar; protons situated here

and here are shielded, but in the cone, the protons are deshielded. Whereas, interestingly,



what happens if I take the acetylenic group? The C triple bond C the protons situated inside

the cone are shielded, those situated above and below are deshielded, remember the

difference between these C single bond C, C double bond C. In these type of aliphatic groups

the protons situated within the cone are dehielded, above and below are shielded whereas, for

the triple bond like this as an example, a simple example of acetylenic proton. That is the

reason why acetylene comes at high field, look at this thing and the protons situated here are

shielded; here and here are deshielded.

(Refer Slide Time: 28:23)

There are so many effects. This is the simple figure which shows you the 4 different protons

for example, for a molecule with C single bond C, here it is shielded here it is shielded. Here

these 2 shielded; only for the C triple bond C you see the effects are reversed here and here.

Here and here both are reversed, only for single bond and double bond the pattern is same

behaviour is same, it shields in the cone and deshields outside the cone, but it gets reversed

for C triple bond C structures.

(Refer Slide Time: 28:56)



This is the reason why you can understand by the bond polarity how the induced field is

generated and how it is going to affect. What I wanted to tell you today with this about

chemical shift is that, there is lot more we can talk about chemical shift, chemical shift alone

we can discuss for several hours, there are conjugate effect, aromatic substitution effect,

steric effect and too many things, what happens if there are hetero atom substitution,etc.

If there is both the hetero atom substitution, in addition to the hyper conjugation, if there is

different functional groups simultaneously present, what will happen? a lot more things we

can talk about chemical shifts. And what happens to the hydrogen bonded molecule? how the

chemical shift changes if there is hydrogen bond? so all those things and there is a lot more

to discuss. But I do not think in this the course like previous course, we can discuss

everything.

It is only the gist I am giving; again and again I am telling you only for the benefit of those

who did not take my earlier course. I wanted to take all of you with me together further, that

is why I gave gist of everything. But today what we discussed is very important thing you

should understand, we discussed about chemical shifts, how the chemical shifts come, what

are the effects of the chemical shifts the references used, we calculated chemical shifts,

converted ppm to frequency. Remember always chemical shifts are expressed in ppm, ppm

means parts per million. We discussed the conversion of ppm to frequency, frequency to ppm

for different resonating frequencies or different magnetic fields. Also we calculated ppm to



frequency conversion for different nuclei in a given magnetic field. Factors which affect the

chemical shifts, that govern the chemical shift; diamagnetic contribution, paramagnetic

contribution, a variety of things we discussed.

We knew the effects of chemical shifts because of steric effects, hyper conjugation effect,

heavy atom substitution, ring current in aromatics, mesomeric effects, varieties of parameters

are responsible. And we took the example of what will happen to the chemical shift with the

electron withdrawing group or electron donating group, when both are present, how the peaks

move to the high field or low field.

What happens if the protons which are situated in the plane of the benzene ring or above or

below the plane, how they are shielded or deshielded. In addition, we discussed about the

bond anisotropy where C double bond C, C single bond C and C triple bond C, aliphatic

groups, how the charge density distribution we express in terms of cone using the McConnell

equation, you can find out how the protons are shielded and deshielded, especially in the

single bond and double bonded structured molecules.

How they are different from the C triple bond C, like acetylenic group. So all those things we

discussed and the anisotropy effect how sometimes we go to very high magnetic field, very

high ppm values go to minus 15 also. Similarly, we go to very low field we can go to up to

50, 60 ppm also in extraordinary cases. But in general the chemical shift for protons are

generally between 0 to 10 ppm; but there are exceptions and when we have functional groups

present, different experts have already given the chemical shift charts. We can look at the

chart and start analysing, where this functional group will come, where this is coming,

looking at the frequency table, one can make a guess this could be the functional group

present in this molecule and start the analysis; but that is only a guideline. So, with these all

information about chemical shifts, the analysis become very simple. We go ahead and analyse

the spectrum later after sometime, may be tomorrow or so, we will see a lot of examples on

proton spectra, hetero nuclei spectra and analyse them.

So, today I am going to stop it. This is all about chemical shifts; we do not discuss further and

the ideas what I given should be sufficient for you to understand and carryout the analysis

later. Thank you.


