' ]

All molecules have names, and we need to know their naines to communicate, Con-

sider the molecule below:

Clearly, it would be inadequate to refer to this compound as “you know, that-

thing with five carbons and an OH coming off the %an with a chlorine on a double

. bond.” First of all, there _E.n to0 many other compounds that fit that fuzzy descrip-

mon.bbnnﬁnmﬁn 8&1 come up with a very adequate destription that could only

vmEmmonanoE@c_.Em.Fi@EaEﬁimﬁco chm@novmw_wmbmumao paragraph) to
describe. By following the rules of nomenclature, we can unambiguously describe
this molecule with just a few letters and numbers: Z-2-chloropent-2-en-1-ol.

It would be impossible to memorize the names of every molecule, because
there are t0o many to even count, It would also be impossible to memorize the name
of every compound. Instead, we have a very mu.mﬂa&mmo ‘way of naming molecules.
‘What you need to learn ._B.w_ the rules for how to give a name to a molecule (these
rules are referred to as TUPAC nomenclature). This is a much more manageable task
than memorizing names, but even these rules can become challenging to master.
There are so many of them, that you could study only these rules for an entire se-
. mester and still not finish all of them. The larger the molecules get, the more rules
you need to account for every kind of possibility. In fact, the list of rules is regularly
updated and refined. . .

Fortunately, you do not need to learn all of these rules, because we deal with
very simple molecules in this course. You need to learn only the rules that allow you
to name small molecules. This chapter focuses on most of the rules you need to name
simple molecules.

There are five parts to every name:

Stereoisomerism

Substituents | Parent

dbmmﬁnmmom/ Functional group

1. Stereoisomerism Indicates whether double bonds are cis/trans or E/Z,

and indicates stereocenters (R, S), which we will cover in the chapter on
configuration. .

2. Substituents Are groups coming off of the main chain.
3. Parent Is the main chain.

ol Functional
| Stereoisomerism | Substituents Parent | Unsaturation group
Z 2-chloro pent 2-en 1-ol

L} X -
5.1 FUNCTIONAL GROUP -

4. Unsaturation Identifies if there are any double or triple bonds.

m.%x:naaz&msxﬁ\_.:nmczn:omu_ group after which the compound is
named. ' . .

Let’s use the compound above a5 an example:

: Em will systematically go through all five paris to every name, starting at the end

- (functional group) and working our way backward to the first part of the name

(stereoisomerism). It is important to do it backward like this, because the position of
.the functional group affects which parent chain you choose.

5.1 FUNCTIONAL GROUP

Stereoisomerism

Substituents | Parent

Unsaturation

‘The term ?mn&o:& group refers to specific arrangements of atoms that have certain

- characteristics for reactivity. For example, when an —OH is connected to a. com-

pound, we call the molecule an alcohol. Alcohols will display similar reactivity, be-
cause alcohols all have the same functional group, the —~OH group. In fact, most
textbooks have chapters arranged according to functional groups (one chapter on al-
cohols, one chapter on amines, etc.). Accordingly, many textbooks treat nomencla-
ture as an ongoing learning process: As you work through the course, you slowly add
to your list of functional group names. Here we focus on six common functional
groups, because you will certainly learn at least these six throughout your.course.

When a compound has one of these six groups, we show it in the name of the )

compound by placing a suffix on the name of the molécule. As we saw, this is the last
part of any name. So we need to know the suffixes that we use for each of these groups:

Functional group - Class of compound Suffix
0 | _Carboxylic acid | -oic acid -
mL.FOI
0] Ester -oate
m\=/Om
(continued)
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Answer There are two functional groups in this compound, so we have to decide

w.E._nEE& Er ..u.:v_ Class mmnon. between calling this compound an amine or calling it an alcohol. If we look at the
_ 04 _ . Widekiodle hierarchy above, we see that’an alcohol outranks an amine. Therefore, we use
| \=/“_ __ i : g %. the suffix -ol in naming this compound: , i _
| RTYH ! |
j L, . PROBLEMS Identify what suffix you would use in naming each of the mcmoésm
_ 0 Ketone ione . compounds.
| q P i s > m i : . - X
L — T, mu/.\/_.w_\ . B4 7 H
R—-O-H- Alcohol ol 0 = : L E .
| _ _ f- Suffix Suffix: Suffix:
1 ' !
. H Amine amige | _ . Br N Sr
R—N(} be g oa g Cma . =
- 55 H,N X"Cl 5.6 OH 57 F OH.
3 Suffix: fe ' Suffix: " Suffix

m&omonm (F,C1, Br, I) En .usually not named in :. e suffix of a ooavccun They get
named as substituents, s&_n_._ we will see later on,|

Notice that the aEwoé_:n acid is like a _mnSnn and an alcohol m_pooa next to
each other. But be careful, because carboxylic mnam are very different from ketones
or alcohols. So don’t make the Emﬁwo of EEwEm that a carboxylic acid is a ketone

__ 3: Q _ HO A,
gg HOBr 0O 5.0 _oH a\/o .3

5.10 0]

and an alcohol: bia __ Suffix: Suffix: i e Suffix:
\_._O/ \ﬂ/\ Hmmﬁd isno ?bo:o:& group in the nonﬁocsn_ Ea: we w_._n an “e” at the end of the name:
. OIA ; o \//\//\OI _ >>
_? carboxylic acid A w.ojﬁn and an alcohol :
The compound above that is a ketone and an alcohol brings about an impor- pentanol pentang

tant issue: how do you name the functional group when you have two functional
. groups in a compound? One will go in the suffix of the name and the other will be a
prefix in the substituent part of the name. But how do we choose which one goes as
the suffix of the name? There is a hierarchy that needs to be followed. The six groups
shown above are listed according to their hierarchy, so a carboxylic acid takes prece-
dence over an alcohol. A compound with both of these groups is hamed as an
-oic acid, and we put the term .ﬁm&onw.. in the substituent part of the name.
N\

- 5.2 UNSATURATION :

. . . .n__m:._._}..ﬁé
Stereoisomerism | Substituents | Parent | Nnmwwmmmmuwm

Functional group

Many molecules have double or triple bonds, often called “unsaturation” because a
compound with a double or triple bond has less hydrogen than it would have with-
¢ - out the double or triple bond. These double and triple bonds are very easy 1o se¢ in

EXERCISE 5.1 Identify what suffix you would use in naming the following " bond-line drawings:

compound:
_—

NS
HO NH, Triple bond Double bond
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. Look m_uoeo at the ﬁ»E:Eo of pentanc. The “e"{told us that there was no func-
tional group. ﬁoza:.w our way backward :5.._;,__ : ¢ name, the “an” tells us that
there are no n_oc_u_o or triple bonds in the molecule.|Double bonds are called “en”
(pronounced nnzu and triple bonds arc called “yn'* (plonounced ine). For example,

A A

Hﬁp__nun pentyne

If there are two double ccmnm in a compound, then the

double bonds is “-trien-". __m_HE_E.:.. two triple _ucznr._ is “-diyn-", and three.triple

bonds is “-triyn-". For Eﬁaﬁ_n double and triple _u_u:% we use the following terms:
di=2 . penta = m i
tri =3 hexa=6
tetra = 4

You will rarely ever see nﬁm many double or triple bonds in one compound, but it is
possible to see double and' a.in bonds in the same molecule. For example, o

S N

The compound mwoss rﬂd has three double bonds and two triple bonds. So it is a
BonEwun Double bonds always get listed first. _ ¢ 8 .

memn_mm 5.11. Emuc@ how you would agna_um the cbmmEhmccn in the name

of the following compound:
N

Answer This compound has one double bond and' cum triple bond. For the double
bond, we use the term “en”. For the triple bond, we En the term “yn”. Double vo_.am

get _._um& first, 50 this SBucEE is —enyn-.

PROBLEMS Emuﬁ.w how you would describe the :Em...Em:on in En name of the
following compounds.
/

513 —= saa NN

_ = =
S
515 NN 5.16 j 5.17 \/\

512 & "

unsaturation is “-dien-", Three .

5.3 NAMING THE PARENT CHAIN - 89

5.3 NAMING THE PARENT CHAIN m

Stercoisomeristn | Substituents | Parent | Unsaturstion | Functional group

When naming the parent of the compound, we are | w0 i"m e
atoms that js going to be the root of our name. Everything else in the compound is
connected to that chain at a specific location, designated by numbers. S0 we need to
know how to choose the parent carbon chain znd number it comectiy.

The first step is learning how to say “a chain of three carbons™ or “a chain of

or the chain of carbon

ﬁ] )
-

ar gt

. i, seven carbons.” Here is a table showing the appropriate names:

Number of carbon
atoms in the chain Paremt

meath
eth
=igeie]
but
pamt
hex
hept
oct
non

d=c

CWUO~NNOO & WK =

=5

If we have carbon atoms in a ring, we add the term cyclo, 50 2 ring of six carbon atoms
~is called cyclohex- as the parent and a ring of five carbog atoms is cyclopent-. _
You must commit these terms to memory. I am not a big advocate of memo-
~ - tization, but for now, you must memorize these terms. After a while, it will become
. habitual, like a phone number that you dial all of the time, and you won't have to ~

think about it anymore.
" The tricky part comes when you need to figure out which carbon chain to use.
Consider the following example, which has thres different possibilities for the par-

- ent chain: >

Sa

/\Jﬁ/ox

S-carboa chain

4-carbon chain

So how do we know whether to call this —=but- (which is 4) or l_uo.n? (which is 5) or
—hex- (which is 6)? There is a hierarchy for this as well. The chain should be as long
as possible, making sure to include the following groups, in this order:
" Functional group
Double bond
Triple bond
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First we need (o:find the ?:n.:m.,._.a__chsc ind make sufe that the fuhctional group is

in the chain. Refnember ?_o_r the Jast section that il there are two functional proups,

one of them gets priority. The functional group A_P..‘: gel§ priority is the one that m_nnmm
to be in our ﬁp_.o_mn chain. OF _.__“n _?do possibilitics .m_.cm_ n above, this ‘Tule’climinates
the last possibility, because it does not include the functi _:p_ group on the parent chain,
If there EJ_o still more]choices of possible parent chains. (as there are in this
case), then we.look for the .msp.m: that also includes thg double bond (if there is one
in the compound). In our ‘case, there is a double bond| and this rule determines for
amiﬂnwnsanﬁocmn“ ; : | " :

1 & ¥ L]

v ahgnt
I .l

Of the three possibilities;. this. is the only parent chdin containing the functional
group and the double bond. rOoE&Eﬁm the functional group” means that the OH is
connected to a carbon that is part of the chain. We do not count the oxygen itself as
part of the chain. It is only Ltthched to the chain, So the chain above is made up of
four carbon atoms. PEE ,

In cases where there is no functional group, Enn__én look for the longest chain
that includes the double bond. If there is no double bond, then we look for a triple
bond, and choose the longest chain that has the triple bond in it.

If there are no functional groups, no double bonds, and no triple bonds, then
we simply choose the longest chain possible. : !

Now you can see why we are moving our way backward through the naming
process. We cannot nameé the parent correctly unlessjwe can pick out the highest
ranking functional group in the compound. So we start naming a compound by first
asking which functional group has priority.. - i :

' P -

EXERCISE 5.18 Name the parent chain in the following compound: __

Answer First we look for a functional group. There is only one, so we know the

parent chain must include the carboxylic acid group. Next we look for a double

bond. The parent chain should include that as well. This gives us our answer. The
triple bond will not be included in the parent chain, because the w_ﬁomon.& group and

the double bond are higher priority than a triple bond.
(o]

x OH

I

25 X OH 526 e -
) — Parent: ] :

5.4 NAMING SUBSTITUENTS

So we count the number of carbons in this chain. There are six (notice that we in-
clude the carbon of the carboxylic acid group). Therefore, the parent will be called

“hex”. |-

PROBLEMS Name the parent chain in the each of the following compounds.

Parent: Parent:
5
‘ -
5.23 5.24 /U\n/
Parent: HuE.nﬁn.

5.27
Parent: i Parent:
5.4 NAMING SUBSTITUENTS
: N e e : : -
- Stereoisomerism Nmﬂ,ﬁpm%w ..,qmmmm Parent | Unsaturation | Functional group

_Q.umn we have identified the functional group and the parent chain, then ommaaEnw
else connected to the parent chain is called a substituent. In the following example,
' all of the circled groups are substituents, because they are not part of the parent

1

T

5.20 ﬁ\m\/// 5.21 \/z\(/
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- We mﬁn by _mmEEm woi to name the alkyl substituents.: These"groups are
named with the same ﬁnEEo_omu. that parent chaing are named, but we add.*“y1” to
the end to HBE..\ Emn it _m a mm,amcEnE o : R

_ " .
2::.__22 om carbon atoms 1o e
: E the m:rmnn:msn ) Substituent

e —— s

methyl

ethyl

propyl

butyl

' pentyl

hexyl

heptyl

octyl

nonyl .
decyl

oL~ AWM

-

_
Methyl groups can be mro_ss in a number of ways, and all of them are acceptable:

|
- Ethyl groups can also be shown in a number of ways:

!

\/\_OMWIM \/\_W/\/
Propyl groups are EEEG __.amn drawn, but sometimes .u.ac will see the term Pr (which
stands for propyl):

Look at the propyl group w_ucé and you will notice Gmﬂ it is a small chain of 3 car-
bon atoms that is attached to the parent chain by the first carbon of the small chain.
But what if it is attached by the middle carbon? Then it is not called propyl anymore:

Attached by Attached by
the first carbon the middle carbon
of the chain. of the chain.

Propyl Isapropyl

It is still a chain of three carbon atoms, but it is attached to the parent chain differ-
ently than a propyl group is attached, so we call it isopropyl. This is an example of

i
5.4 NAMING SUBSTITUENTS = 93

a branched substituent menorna because it is not connected in one memE H.Em to
the parent chain, like a propyl group is).

Another important brancled m_._cszmE to be familiar with is the tert- @EE

group:
H . eua.._. H\.m tert-butyl

The tert-butyl group is made up of four carbon atoms, just like a butyl group, but the
tert-butyl group is not a straight line connected to the parent. Rather, the group has
three methyl groups attached to one carbon, which is itself attached to the parent
chain. So, wg call this group fert-butyl.

There are-two other ways to attach four carbon atoms to a parent chain ._“oEwH
than butyl and fert-butyl). As a mEmE mmﬂmubumuﬁ. see if you can mhm Emﬁ names in

) your textbook.

There is another important JGw of substituent that we nnnn to cover. ﬁ&g
we learned about functional groups, we saw that some compounds can have two
functional groups. When this happens, we need to choose one of the functional
groups to get the suffix, and the other functional group gets named as a substituent.

: To choose the functional group that gets the priority, go back to the section on
. functional groups and you will see the list of six functional groups (they are in
“order of priority, where a carboxylic acid always gets the ﬁnong We need to
-know how to name any other ?nnﬂou& groups in the molecule-as substituents.

The OH group is named —hydroxy- as a substituent. The NH; group is called
“aminio- if it is named as a substituent. A ketone is called —keto- 4s a substituent,
and an aldehyde is called —aldo- as a substituent. Knowing how to name those four

%+ functional groups as substituents will probably cover you for anything you will see
- in‘your course.

Halogens are named as substituents in the mozoﬁhm way: fluoro, ‘chloro,
bromo, and iodo. Essentially, we add the letter “o” at the end to say that they are sub-
stituents. If there are multiple substituents of the same kind (for example, if there are

five chlorine atoms on the compound), we use the same prefixes that we used mpaan

when classifying the ::E_unn of _uo_._Ea and triple bonds:

di=2 penta =35
Goti=3 hexa = 6

_.”.,nmqmﬂn_.

Each and every substituent needs to be numbered so that we know where it goes on

the parent chain, but we will learn about this after we have finished going through
. the five parts of the name. At that time, we ﬁE also discuss in what order to Ennn

substituents in the name.

s
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EXERCISE 5.28 In the m.o:o,_i_.__m. compound, identif

considered substituents, and zwmn_q E_&nmﬁ how you woul

bl b

'Br  NH2 Gl

y all groups that would be
d name each substituent:

‘. gt i 3
o e T TR T O

Answer First we must _o.wm_ru n_,_uo functional m_.n.mEu.Em_p m.w”m.ﬁ_uo. priority. Alcohols
outrank amines, so the OH group is the priority Enono.n____& group. Then, we need to

locate the parent chain. There are no double or triple bond

chain containing the OH group: | . |
. B NHp I

T

Zom._ we know which groups ust be mncmnanua“ and w

K .
'

PROBLEMS For each of Em following compounds

S, s0 we choose the longest

e name them mooon&nm@“

s}

, identify all groups that

would be considered substituents, and then indicate how you .would name each
1

substituent.

i

. Br, |
5.30 k

529. CI7 "¢

5.31 y 532 F E

- : .Iwﬁ\/ .
633 b 5.34 Cl

s

5.5 STEREOISOMERISM .. 95

'
at b

B i
vt

fe

5.35 Ccl O 5.26 F

N 5.38 HO Okl

' 5.37 S

5.5 STEREOISOMERISM

.

Substituents | Parent.| Unsaturation | Functional group

. Stereoisomerism is the first part of every name. It identifies the configuration of any

double bonds or stereocenters. If there are no double bonds or stereocenters in the
molecule, then you don’t need to worry about this part of the name. If there are, you

" must Jearn how to identify the configuration of each. Identifying the configuration of

a stereocenter requires a chapter to itself. You will need to learn what a stereocenter
is, how to locate them in molecules, how to draw them, and how to assign a config-
uration (R or S). These topics will all be covered in detail in Chapter 7. At that time,
we will revisit how to appropriately place the confignration in the name of the mol-
ecule. For now; you should know that configurations are placed here in the first part
of a name. o . : )
Here we will focus on double bonds, which can often be arranged in two ways:

=~

(4]

A..Em is very different from the case with single bonds, which are w..aonv, rotating all
. of the time. But a double bond is the result of overlapping p orbitals, and double

bonds cannot freely rotate (if you had trouble with this concept when you first

learned it, you should review the bonding structure of a double bond in“your text-
- book or notes). So there are two ways to arrange the atoms in space: cis and trans.
" If you compare which atoms are connected to each other in each of the two possi-

bilities, you will notice that all of the atoms are connected in the same order. The
difference is how they are connected in 3D space. This is why they are called

- stereoisomers (this type of isomerism stems from a difference of orientation in

space—"stereo”).
To name a double bond as being cis or trans, you need to have identical groups

.on either side of the double bond that can be compared to each other. If these
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identical groups are on the mme man of the double bond, {we call them cis. If they
are on opposite mag we call EmE trans: ‘

P e OO

Two methyl groups Two fluorine naEm Two ethyl groups Two methyl groups
are trans : are cis “. 2 are trans . Aarelrans
The two groups that we noEm_E.mw nmn even be hydrogen atoms. For example, ™ -
; [

|

is trans wmnmcmm there are two :ﬁ_amm: atoms '
_._2 shown,’ m:a 5@ e.m trans »o mmos other:
- .

-y

;, But what do you do. if Mon don't have two identical mnoﬁ.um to compare? For
omeEm_ : ;

ik 4 g s s .. ¥ i .
- ... Ga H st Cl F
s edl = isnotthesameas: * | =~ >=<X
iy ¥ ?am it —H 8 & P . e T -. _.x.gm i ul—."—
Bt e P

..Ahese compounds are clearly not the same. We cannot use cis/trans terminology-to

* " differentiate them, because we don’t havé two identical groups to compare. In situ-

ations when all four groups on the double bond are a&ﬂnnr we have to use another
2 Bm&on for naming them.

- The other way of naming double bonds uses rules mn_E_mH‘ to those used in de-
ﬂn_.EEEm the configuration of a'stereocenter (R versus S),’so we will wait until the
next chapter (when we learn about R and S), and then we ‘.“_,..E cover this alternative
way of naming double bonds. The alternative method is mmn superior, because it can
be used to.name any double bond. In contrast, cis/trans nomenclature can be used
only when we have two identical groups. The reason n..m_“_ we do not drop the cis/
trans gu&omw m_”omnﬁ_unn is probably cmmaa in nanw.nooﬁn :m_&cca and usage
of these terms.

. There is one situation when we don’t rwsm to worry m_uo_.; cis/trans or E/Z
because there aren’t two ways to arrange the double bond. If we have two identi-
cal groups connected to the same atom, then we cannot rmqm mﬂn_.moumoﬁaa For
example, e .-

cl F -
— is the same as =
TS b

. Cl

because there are two chlorine atoms connected to one carbon atom on one side of
the double bond. Why are the two drawings the same? Remember that the carbon

atoms of the double bond are sp? hybridized, and therefore trigonal planar. So, if we..

S ey
540 / 541 F

. . 5.5STEREOISOMERISM 97 |

{lip over the first drawing, we get the other drawing. They are the same thing. To see
this, take two picces of paper. Draw one of these compounds on one piece of paper,

and draw the other noBuo:un on the second piece of paper. Then flip over one of the

pieces of paper, and hold it up to the light so that you can see the drawing through

the back side of the paper. Compare it to the other drawing and you will see that they

are the same. If you try to do the same thing with some of the previous examples

(that did have cis and trans stereoisomers), you will find that flipping the page over

moom not make the two drawings the same, This is a Enm& nwannmn, S0 Eww a few

minutes EE aa it. :

memn_mm“m,Mmm Determine whether the double bond below is cis or trans:

” Answer" mmm..E 3. circling the four mﬂocum attached to the double uoum m.un 5 8 .
! flame them:

isopropyl
isopropyl

ethyl
methyl o Wik

" You should always use this technique, because it will help you see when you have
two groups that are the same. There are always four groups on the double bond (even
- if some of them are just hydrogen atoms). In this case, it helps us see that there are

two mmoﬁo&_ groups on the same side of the double bond. Therefore, the double
coun_ is cis.

vwow_.m_sm For each of the noE_uc_E% below, determine whether the nouEn,

i bond is cis or trans.

.
m..nn,.X\/\./
/|m F A\
D Xx-F 545 \I/IA

5.43 5.44
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Now that we know how to number the parent chain, we need to see how to apply
those numbers to the various parts of the name. -
Functional Group The number generally gets placed directly in front of the
suffix (for example, _urnmh.w.g If the functional .m.ﬂdﬁw appears at the number 1,
then the number does not uﬂﬁ to be placed in the name (for mMmHnEm hexanol). It is
assumed that the absence of a bﬁauon means that the ?boaona group is at the num-
ber 1 position. When Emﬂhﬂm number, it is OK to Emnm the number at the begin-
Eumomﬁnumgnﬁﬁﬂnﬁouooﬁﬂuﬁdoaﬁnﬁ rmn_o ﬁmonnmscmnﬁmuﬁmoa

anything else). For example, M.rmwmhn; is the same as um.meu.m.or

Unsaturation For double and triple bonds, the number indicates the lower -

number of the two carbon atoms: For example, ”
i
We use the m.__._:._umam

The _uouEw bond is _u%mwb c2 and C3, so we use C2 to unE.cnn the double bond. So

the example above is hex-2-ene (or 2-hexene, because Ennm are no other numbersin

the name, so it is OK to put the number in front). We admh triple bonds the same way.

If there are two double bonds in the molecule, numu we must indicate both
" numbers; for example, _unumlwh.a.ano. or Pa.wnwh&nnn Every double and triple
bond must be numbered.

‘Substituents The number of Em mc_umnEnE goes EB@E»E% in front of the

substitnent. Examples:
Cl

Zchlorohexane 3-methylpentane
This does not change if there are double bonds, triple bonds, ‘or functional groups:

Cl_ OH Cl_ OH

bﬁ\/\ Py

2-chlorohex-3-en-2-0l

Note that two numbers are always separat=d by commmas

i
55 NUMBERING 101

If there are multiple substituents, then every substituent must be numbered: ~
Cl ) :
\/ |
N
Ci
If there are Eacﬁ_n substituents of different types, then we must alphabetize the
substituents in the name. Consider the following example:
C F. CHs
_/ F = CHz

PN
<

There are four types of substitueats in the ann.H.n zbove (chloro, finoro, ethyl, and

- methyl). They must be alphabetized (c, e, . m) (w2 nuuHaH.nn....n.r..w.u...u.h.wm
- part of the alphabetization system). mc&rnoﬂuo.t zbove Is celled

w.nEoB.w.nEi.P.».mﬁnE?iBﬁ]iuliu

25 (2.4 in exzmople above) bt

letters and numbers are separated by dashes (2<chloro-3-edyl .. ).
Stereoisomerism If there are any doubls bonds, we place the t2rm ois or =S

at the beginning of the name. If there is more than oo docbls bond, then we need

. to indicate cis or trans for each double bond, and we most mumber accordingly (for

example, 2-cis-4-trans . . .). If there are any SIETSQCSTIETS, here is where we would
indicate them; for ﬂnmEEm (2R,A4S). Stereocent=rs == placed in parentheses. We

-*. will see more of this when we leamn about stersocent=ts In the upeoming chapiars.

There it is. A lot of rules. No one ever szid nomeacianme would zk= 10 min-

utes to learn, but with enough practice, you should get the hang of it. Let's now take

everything we have learned and apply it to solving some problams:

EXERCISE 5.56 Name the following compound:

—

Cl

Answer We go through the five parts of the name backward. So we start by look-
ing for the functional group. We see that there is a ketone. So we know the end of

the name will be —one. ]
Next, we look for unsaturation. There is a double bond here, so there will

be —en- in the name.
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Next we need to amﬂo m_ﬁ_ mm»._u_wr We Honmnm the long;

| ] I

st chain that includes the

functional group and double mo__a._.un.mmm example, it is an obvious choice. The par-

ent has 7 carbon atoms; so the b”mu__mam is —hept-. | ..
Next we look for mzammﬁmna_. There are two methyl

proups and two chlorines.

We need to alphabetize, and c comes before m, so it will he dichlorodimethyl.

v, e
Next we _aowmmon mﬂnnno,mm_mw.ﬂﬂn_mﬁ. The double .,_wm_"._n__
nEonbamﬂoEmonovuam:o&mam.,mom:mnﬁ_m.gm.@ﬁ.o

erally italicized. So far, we havé b o Ting

_ S

trans-dichlorodimethylheptéone '

m.__.uv. this molecule has two
f the name (frans) is gen-

Now that we have figured out mL of the pieces, we must number everything. We umom

to number the parent to give the functional group the lo
bering, in this example, will WO_Q@E left to right. This pu
the number 2 position, the double bond at the 4 position,
and the methyls at 6 (both of _E_mnd So the name is
trans-4,5-dichldro-6,6:dimethylhept-4-en-2-one’ |

PROBLEMS Name each of the following compounds.,

T

est number,'so the num-
ts the functional group at
the oEomunw at 4 and 5,

~

(Ignore stereocenters for

now. We will focus on ﬁe..mon_o_wﬂnnm in the upcoming o_umﬁ.aam.u.

40 rn it s et

» ]
OH
5.58 Name:
5.59 Name;

O\\

5.60 Name:

5.7 COMMON NAMES 103

i
4
I
]

5.61 F Cl Name:

Name:

5.62 \/\r/\

5.63 \/\DZIN Name:
" O«_OH

5.64 \/H\/

Name:

5.65 /\%/ Name:

5.66 Cl Me Name:

5.7 COMMON NAMES

H: ma&ﬂ.on to the rules for naming compounds, there are also some COMMON NAMES
for.some simple and common organic compounds.. You should be aware of .:ama
names to the extent that your course demands this of you. Each course will be
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5.6 NUMBERING

= ) _ - ! _ ! “ J ! T T ..”...m“«“.. ok
ém.nnﬁﬁcm:nm&momﬁmnumEEmE&moEam.énmﬂmrmaEmﬂwum m_..u.mEEmm:&-

vidual parts of a name, and m_omw we need to know how.to identify where each of
those pieces goes. m?. example, let’s say you determine that the functional group is.

OH (therefore, the suffix is -ol),;there is one double bond (-en-), the parent chain is

six carbon atoms long (hex), there are four methyl groups attached to the parent
chain (tetramethyl), and the double bond is cis. Now. you know all of thé pieces, but
we must find a way to identify .Eronm all of the pieces are orf the parent chain. Where
are all of those methyl m&o:@mq__@ma so om). This is éamﬂ_o the numbering system
comes in. First we will learn :94 to number the parent n_”_mwr. and then we will learn
the rules of how to apply those H_EB_um_..m.E each part of Em“ name.

Once we have chosen the parent chain, there are oax two ways to number it:
right to left or left to Tight. mE.E_.ué do we choose? To number the parent chain prop-
erly, we begin with the same hierarchy that we used when choosing the parent in the
first place: ._

m.p.unmoua group
., Double bond

. - { .-
If there is a functional group, t

hen number the parent chain so that the func-
tional group gets the lower number: [ -

| o [V

. OH gets the number 2 instead of 5

TR B

If there is no functional group, then number the chain so that the double bond gets
the lower number: o e . 5 R .

AN
.—/\m/\m//r

The double bond is 1 instead of 5
2 4 6 ;

triple bond gets the lower number: -

g8 5
'z 8

If there is no functional group or double bond, then number E/n chain so that the

The triple bond is 1 instead of 5

i

5,47

i
L
5.6 NUMBERING -99 | ,

If there is no functional group, moc_u_n bond, or triple bond, then we should u:dwamn_w

. - " the chain so that the substituent has the lower number: .

Cl gets the number 3 instead of 4

If there is more than one substituent on the parent chain, then we should number the: .

chain so that the substituents get the lowest numbers possible:

Cl. Cl ;
3,3,4-Trichloro instead of 3,4,4-trichloro .

3 . 1 ;
EXERCISE 5.46 For the compound below, choose the parent chain and then num-
ber it correctly:

HO

g

- Answer To choose the parent chain, remember that we need to choosé the longest

chain containing the functional group: -

H\/ﬂ\/\up".”

L]

: ._ To number it correctly, we need to go in the direction that m._.ém n_um functional group
; the lowest number: - . . O

5.48 \/\m 5.49.
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different in terms om how Em.uu., of these conumon riames you should be familiar with.

Here are some exdmples: ¥ e ‘ S
! b s 5

. (@] N o LU
i & ; woa s

I\:./OI Dy : _ \.—_/OI,

i

[UPAC name: Ha_rn.uo_o acid | TUPAC name; ethanoic acid .
Common _._wn.sw.. formic acid Common name: acetic acid
0 _ 0.
A P ST I WS
H” ~H _ H
. TUPAC name: methanal i TUPAC pame: ethanal
Common name: formaldehyde Common name: acetaldehyde
~% . 5 i H——H
TUPAC name: ethene _Empn name: ethyne
Common name: ethylene - Commeon name: acetylene

*Most of these examples are so'common, that it is quite rare to hear someone refer to
Emmn ocEm_cchn_m by their Hc@wd names. Their common names’ are much more
“common,” which is why we ¢all them common names.

Ethers are typically called by their common names. The group on either side

j* 7 of the oxygen is named as m mncmnEmuﬂ before the term ether. Examples:

/\O/\ ._\ .O/
Diethyl ether Dimethy] ether
(also just ethyl ether) E

The IUPAC method would be to treat the oxygen Eha m carbon and then EEn&m
where the oxygen is with the term oxa-. So diethyl ether would be 3- -oxapentane, but
no one calls it that. Everyone calls it diethyl ether (or just ethyl ether). It is not a bad
idea to familiarize yourself with all of the common names listed in whatever text-
book you are using, .

5.8 QO_ZQ _qu_S A Zb_sm
TO A STRUCTURE

Once you have completed all of the HoEnEm in _..Em n_u»_uﬁ_. you EE mbﬂ_ that it is
much easier to draw a compound when you are given the HV.En than it is to name a
compound that is drawn in front of you. It is easier for the following reason: wher
.~ naming a compound, there are a lot of decisions you need to make (which functional

-+ group has priority, what is the parent chain, how the chain should be numbered, in

5.8 GOING FROM ANAMETO A m._.w_.__nq:mm 1 bm

what order to put the mccmcEgg in the name, etc.). But when you have a umEmE
front of you and you need to draw a structure, you do not need to make any om_..rwmw
decisions. Just draw the parent and then start adding everything &mo 8 it mono&Em
to the numbering system provided in the name.

For practice, make a list of the answers to problems 5.57-5.66. This list should
just be names. Wait a few days until you cannot remember what the structures looked
like and then try to draw them based on the names. You can also use your textbook
for more examples.

_ From this point on, I will assume that I can say words like 2-hexanol and you
will know what I mean. That is what your Ha&oow E._._ do as well, so now is the
time to master boEmnonﬂﬁd A
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