Organic Chemistry

Lewis Structure for Carbon:

e’\ﬂ Y
—— " A carbon atom has valence electrons.

Organic Compounds
e Contain carbon atoms usually bonded to other carbon atoms and hydrogen atoms.

o called_ HY DROC ARRONS

e Organic compounds may also contain: M%M{%%M ‘\d'ut,
m\P

Examples of organic compounds:

1. \So~0cXone M 2. DT
c‘“} \6/ C'HJ ci }
7 N N e
R & o Wiy
= TesYos lerone 4 Nicotac
5 Cocaine 6. Teflon

» Scientists thought that organic compounds contained a “life force” or "vitalig'.’ 4

> Was proved incorrect in 1828 when an inorganic salt was heated to produce an organic compound.

H4N—O—-C-—_-NW>H2N—(I?—NH2
(0

ammonium cyanate urea

Inorganic Carbon Compounds

e Even if a compound contains carbon, it may not be classified as an organic compound.

Ca“,f\ow& wi M A oMer nonlmeTels (M(At&' H,N, 0,5, PJ oA d
Coqp:alx with ML'\’%\J'




Simple Hydrocarbons

e Recall that a carbon has i\_ valence electrons.

Each carbon atom can form _\_covalent bonds.

With so many different ways that a carbon can bond...
* Thereare Me_pa i \\io as of known organic compounds

* There is an almost ; N FT )]:TE é: of unknown organic compounds

Alkanes

e Hydrocarbons containing only SIN(::LE M 3

e They are saturated - there is no room for other atoms to bond to the _C«N'k& S k‘-\t-"'M

Chemical Formula:

# of C Atoms Prefix Alkane
: Bon M n - Mcthane |
- Eiw - EMapne. 8
3 P@_p = Pro_p one
& Bud- RBu¥ o
2 Pe A‘\" = PCA’\"J\Q—
: Hex- Hex ane
Z Hegt - Hegtone, |
8 M" Oc_“' CAAC_
9 Nea an— N ONnane
e Occ - Dec ane




Wy CHLCH CH, CH,CHy
CHaCHy CH;CH,_(_HZCW_C.H,_C_H_B
ChRyCH, iy CH3 CH, CHy CH, CH, ey

CHy CHacN,CHy (CHiC H,_c.u,_c_n,_c_H,,u-th. H.CHy

2. Draw the carbon skeleton formula for all 10 straight-chain alkanes. (You ¢annot draw methane.) LI |

e AN S
;\ e

AN AT
AN AR e

3. Draw a structural formula, condensed structural formula, and carbon skeletal formula for CsH14.

CHyCH, CH CH, CH, CH, N

4. Octane, a constituent of gasoline, has the molecular formula CsHs. Draw a structural formula, condensed
structural formula and carbon skeleton formula for octane. Assume that the carbons are all bonded in a
ingle chain t h other.
single ¢ am&eac Her H H H H H

SN

5. What would the formula be for a straight chain alkane that had the following number of carbon or
hydrogen atoms?

a. 6carbonatoms ~ (g H 1y f. 102 hydrogenatoms = Cioq H 204
b. 12 carbon atoms ~(, x HZ‘ g S4hydrogenatoms ~ ( ¢ y H e

c. 14 carbonatoms — (.4 H‘So h. 84 hydrogenatoms —~ (_guy H 30
d. 29 carbonatoms ~ (o H b i. 16 hydrogenatoms =, HIH

e. 98carbonatoms - (4@ H\°\8 j. 4 hydrogen atoms - Cq H\o



Hg R o N amin g Name:
. - Simpl e Date:
’ Hydrocarbons

Steps to Naming Simple Alkanes:

1. Find the \23\3: gk cm:‘g;‘ Anous d‘air\ of carbon atoms. It does NOT have to be in a straight
line. This is called the E'Hhk chain.

CH;—CH—CH,—CH, The longest continuous chain of carbon atoms contains
| carbon atoms

CH,

State the number of catbon atoms using the appropriate prefix and the ending “ane.”

W L1
The appropriate prefix would be LN«‘\' and with the ending “ane” would be lﬂ&*&r\g

2. Branches are called _Q & k\f S groups. Number the carbon atoms in the parent chain starting at the

22 c\aset T Ao el v vior:

W th R o
CH,

3. Name each branch.

Give a prefix according to the number of carbon atoms it contains. Branch names end in as instead of

AL . .
\ 2 3

L‘
CH; —CH—CH, —CH,

3
List the branches in a\P\Y.\.LU\\CA\ or}kg If more than one branch has the same number of carbon

atoms use the prefixes Miﬂl})_ﬂ_ﬁim(“)

4. Name each branch.

State the name of the alkane by naming each branch, then naming the parent. Use commas between

numbers and hyphens between numbers and branches. tl_ - nc_'h"\f)l bvu‘\'mc_\




Practice #1.

—

Parent Chain.

eU\ onl.
2. Number the parent chain.
3. Name the branches.
Mo b\
4. Name the compoun s
’1,'5 Oy +"Ni‘,l\ pcr\‘\'o:\c,Y
Practice #2. ' ;

13

2.

.

4.

Parent Chain.

Pc A‘\'MC,

Number the parent chain.

Name the branches.

ey

Name the compound

\

0 ane S
Practice #3. 1) 2'% - M‘\:b\*gﬂ*_ ]

1.

2.

Parent Chain.
CNOA L

Number the parent chain.

' CH,
| =

CH3CH(|:HCH3
17F

“CHCH,

|
£ CH,4

CH,
\ zl 3 “ {5
CH;CCH,CHCH;

| I
CH, CH,

4 £ 3
GHo~— CHae - CH;

3
CH;— CH, — C— CH,—CH,
3. N | 2! |
2 ame the branches. oo
L'\\’\b\ CH3 CH2
4. Name the compoun
Dot Ai@,‘}\x,\\\'\u\a\c,]
Practice #4.
1. Parent Chain. _\_ CH3
OCTane_
CHZ CH3
2. Number the parent cha‘;:‘:3 b (I:HZ (IZHZ
et ) \ s
) Pro CHx CH, CH, CH—CH—CH—C
3. Name the branches. L P:) 372 H2| H I H2
CH, 1 CHy
4. N th oun (I:
- ame the compou = :
p 11'2_‘\\":)\ H,S"dc‘)roﬁb\oc\-Mc;\ |H2

i




i 4‘&- = Alkenes and Alkynﬁf

o 2
H H

Alkenes

e Hydrocarbons containing _Apgbk___ bonds.
o GeneralFormula:_C oMoy :

e They are unsaturated - the double bond is a g:g,o.’&& §i\‘b for otherawm :

e

the carbon atom.
# of C Atoms Prefix Alkene
: Bt - Etwane.
. ?(o p- ﬁ'of‘e_h
* Rt - RBukene. |
3 PE‘\’ - ?M*Mk
6 Hey - Hevreae
7 Megk - ke
8 Ock - 0(:" ene
9 Non - Nonene
10 Dec - Dec ene

Steps to Naming Alkenes:

5. The Fg:mt c WaiA  must contain the double bond. (even if it is not the longest chain)

HyC —CH; The longest continuous chain of carbon atoms

including the double bond contains _% _carbon atoms
c _CHz
H:C —'cHz—cHz

6. The parent chain carbon atoms are

numbered...._ Steefng oX o 4o e c\auJb\t, oo

H3C —CH; The double bond follows carbon # ﬂ= :

==CH, The parent chain is calledmgt_-
H,c—cn,-cu,/c z g

s . e




7. The position of the double bond is indicated in the name by st
the carbon atom in the parent chain that the double bond f

Neagiys i

HyC —CHy-CH,

Name the branches!
2 - f.)'\g\

8. Name the compound.

|2 - P\ \- penenc
Practice #1. € ptiaty % 2 _ v
H3C—CHz—CH—CH=CH—CH3
5. Parent Chain.
Nexene
6. Number the parent chain.
7. Name the branches.
»
8. Name the compound ATE \hcl\ W
Practice #2. \ 2 3 4 z
5. Parent Chain. Hzc—CH—CH— H-CH3

Fo\‘\' [,V 2

6. Number the parent chain.

7. Name the branches.

8. Name the compound \ \1 - Pa{k&é_‘u\c,

—

2 doukle bﬁf\k ‘.




Alkynes

e Hydrocarbons containing __‘tt_ipk__ bonds.
e General Formula: —Cts-ﬂwa.——

Steps to Naming Alkynes: pamel
e The same rules for naming an alkene apply; however the ending is "__(é&_" instead of
“ s ! = .l
# of C Atoms Prefix Alkyne
g Eth- Etyac
- R P
’ “Q— T "*-aﬁ"——
5 &g\*" 3&d %,b!’—:
2 ?q\‘\' = ch&:ght.__
2 "\C*— HC‘A %AQ.__
2 Hept- \-kptau.___ \
= Ot - at DYV S— ‘
9 Nona - Non Bae
10 Pec - Dy o e
NI
Practice #1.
1. Parent Chain. S ) 2 2—_ \
2. Number the parent chain. '
CH,

3. Name the branches.
r\(__'\'\'\b\
4. Name the compounq

d=
Practice #2. 35 NM \ s Pef—&

1. Parent Chain.

\ % O
CH=C—CH—CH—CH,

Hex wne | |

2. Number the parent chain. CH3 —CHz EH 2 _6CH3

3. Name the branches.
ehny, netng)
4. Name the compound

[?; d\\»\;)\ 2 L\ WS f‘\f:‘\'\:)\’ “' \'\‘.&34\(_,




Cyclic Structures e
Q=c© yclic Structu

C Date:

/7 N\
H H

e Carbon atoms may bond to each other and form a __C_ac.h& S“'ru*wg—

H\ /H

Cc
H H
\c/ \c/

H’\ /\H

H—C Cc—H Becomes...
| | (b)
H H
S*rw:\'m\ Focmula s\<t.\ e.‘\" on Strcu g‘\"A('t_.

Steps to Naming Cyclic Structures:

e The ring that contains the greater number of carbon atoms is the _MQ\LLL&"A_
e The prefix“ ‘%‘ A o ” is placed before the parent chain name.

e Parent Chain = %c\ [5) k‘fk&c

CH,

H,C CH,CH,

e The carbon atoms are numbered either clockwise or _ €® ‘\' \1 (e

e The LOWEST Am\)c g are used to identify the placement of the branches.
o |- ")‘“3\
21- Mc"“.:)\
L-me \»>\

H,C CH,CH,




Em—— L B N 'l"’_

3. Name the branches.

|-t
* 2,5—\3\.&:}\

CH,CH,

4. Name the compound.

| E.-t)t\b\-ll g —éiw«:‘\\Q\Cb L\QL‘f“‘ML

CH,CH,

If the ring structure is not the lo
and ends in “y].”

Parent: Oen+°~
Branch: _c_ur_‘o L)»\“‘u
2 —Cy c\o\;we?g k %‘\‘o’\q

Practice #1

1. Parent Chain.

CDC\D P«x*w\c

2. Number the parent chain.

3. Name the branches.
o

m :\
4. Name the compound l

\’3}5 +P|M‘\'k \(’,&c,lo?e/\d\—ou\c—-\

ngest continuous carbon chain, then it is named as a branch with prefix “cyclo”

U



Practice #2

H,C.__CH,

c:,c\o Pm"(' one_ @

1. Parent Chain.

2. Number the parent chain.

CH,CH,CH,
3. Name the branches.

Me :)\) pro ?5\
d\\)\ -A\N_’\»\j\-'s— Pm@c:gc\opqa'% ‘

4. Name the compoun

Practice #3

|
1. Parent Chain y
PM‘\—W._
2z S

2. Number the parent chain.

3. Name the branches.

CDC-\O ProPD\

|2~ cocTopropal pertanc

4. Name the compound

Aromatic Hydrocarbons

e Benzeneisahydrocarbonwith _ Six Cev \-\or\ atoms in a ring.
e [t has the molecular formula Cc¥¢

e Thereis__Moce than one way of drawing its Lewis structure.

e Equivalent Lewis structures are called __{2Sonanc ¢ structures.

-0 0

3 Name:‘ \.i-lim‘\\aﬁami)




L% o MR A peat AN

_Pneny |

Practice #4

B

Parent Chain.
&'\ Zene-

2. Number the parent chain.

o

Name the branches. CH,4
‘*“b\) s\
4. Name the compound \’ Y- k:c_*v} !_1_ o Q\kcnw c.]

Practice #5 S é
1. Parent Chain. 3
He xane ¥4
2. Number the parent chain. 2
|
3. Name the branches.
Phemy)
4. Name the compound
|2 - phern\-hevane
Practice #6
1. Parent Chain. E'{\,\
ene \ 2
2. Number the parent chain. C ==
7 N
H H
3. Name the branches.
Prean|
4.

Name the compou
T\—L‘L-A}p\ﬂo\u\\- | ’fj‘w\el




Name:

Functional Groups

i T Date:
o*cu,’,-.:
(aspinin)
Isomers
Draw the structure for C5H1z l‘i
L — 4Ll
H A R-C
\ H H \
PP
Xy 8:' l ] i u-ﬁ, —e- &~ G
e H A H A

AN ‘—\‘ J N [;-Mc | butel

S

e Structures that have the same J“\o\a—u\&r -Q: rg;u\o. but dlfferse t chepnical Rropertles

e
* Asthe numberof _Ceaf bm,{f increases, the number of ]smm increases.
* Pentane and 2-methylbutane are structural isomers. There is one more structural isomer. Can you find it?
CHy
|
CHli— C=<y
\
cHy
\ 2)2- l&m‘\b\fpmw

Functional Groups

* Anatom, group of atoms or type of bond in an organic molecule that react in a predictable manner.

e Symbol “R” is used to represent the Lﬁé@ﬁg of the organic molecule
o ment

Alkyl Halide

¢ Organic compounds containing _LL\A&gA_,:‘ are called alkyl halides

e The prefixes are:
o F= ‘Q\w‘o CI=L\'\\°°O Br= L)c‘oh() Ji= .\O"LO




Practice #1.

ot S
1. Parent Chain. 4
\ CH. * _CH
poise o en "
2. Number the parent chain.
3. Name the branches.
C\‘\\OPO ) Broho
4. Name the compound
¥ L -lbroma -2~ chlorp Pu\‘\'ov\c-\
Practice #2. &
1. Parent Chain. 3 S
CAZene
2 C
2. Number the parent chain. )
Cl

3. Name the branches.
C\'\\ovo

4, Name the compound \ l L\\
246 °“°lf)¢l\‘2.<r\c._\

Alcohols: R-Oh

Naming alcohols:

1. The parent chain must contain the atom attached to the -OH group. Number the carbon atoms in the
parent chain so that the -OH group is given the lowest number.

2. The name of the parent chain ends with “-ol" instead of “-e".

3. Name and identify positions of the branches.

4. Name the compound.

Practice #1.

1. Parent Chain.
arent Chai e,‘ o\

2. Number the parent chain.

2\
CH,-CH,-OH

3. Name the branches.

4, Name the compound \- J\Mu\o \}




Practice #2.

1. Parent Chain.

butans |

2. Number the parent chain.

3. Name the branches.

4. Name the compound \3 —Mé\k\\' \- E}W\O\

Practice #3.

1. Parent Chain.
?Popao\o\

2. Number the parent chain.

3. Name the branches.

TN

E-PFOPMO \

4. Name the compound




Name:

Functional Groups Il

Date:

Cis - Trans Isomerism
Draw the structure for 2-butene H Is there any Wer way to show ghis structure?
CH h /i’H
% X \
H \,C/ \\C/ S i gl CR H
\ \ :
oy B, Arertias H H &y

“The double bond ~__lae & ¢ "the molecule in place and changes the __91’_9.‘)3.{‘_‘!1_'.:_ of the compound.

Naming Cis-Trans Alkene’s:
1. The parent chain must contain the _c&&\gl(_é\gué__ |
2. The name of the parent chain ends with “_eAe_ " instead of “_AC-_". ‘
3. Determine if the molecule is “cis” (_Swe— S\ kc_— ) or “trans” (@ ¢ oSS ) AT the
double bond and include it at the front of the parent chain
4. Include the _m \;;g_c where the double bond starts before the parent chain
And as always...
5. Name and identify positions of the branches.

6. Name the compound.

Practice #1. 5 4
1. Parent Chain. X CH3—CH2\ o gL
pentere Cer
2. Number the parent chain. H/ \CH3
\
3. Name the branches.
4. Name the compound \ +F¢V\ s Ink P<A+M(j\
Practice #2. 5 o
1. Parent Chain. *_ A CTAS) Hc|:H3 \
Heptenc CHOHCH—CH_ 3 1 CH,
2. Number the parent chain. H/ \H

3. Name the branches. f“\b'h\:ﬁ \

T ,,\me\aais —7..“\«9‘\'&«,}

4. Name the compound.




Aldehydes

Naming aldehydes:

1. Organic compounds containing an oxygen at the E N O ‘. ‘. \. of a parent chain double

bonded to a carbon.
2. Toname aldehydes remove the =€~ " from the end of the parent chain and replace it with
" -~ q ! »

Practice #3.
O

. H
1. Parent Chain.
¢)Ykan&\ 2l
H=E=0
2. Number the parent chain. | \
e

3. Name the branches.

4. Name the compound \ \ -LM““

Practice #4.

1. Parent Chain.

PCA*-MO\\

2. Number the parent chain.

3. Name the branches.
C\\\o °D

4. Name the compound
\’L - c,\\\oro f)m MA

P



Ketones

Naming Ketones:

1. Organic compounds containing an oxygen in themg_of a parent chain double bonded

to a carbon.

2. Toname ketones remove the“_=€_ " from the end of the parent chain and replace it with
“ - Q! g »n
Practice #5.
o)
1. Parent Chain. )('GAOAC,
Pa\ Y
2. Number the parent chain. S 3 < \
3. Name the branches.
4. Name the compound Y?‘ .\_m '\q
o= f)(x\ [
Practice #6.
O
1. Parent Chain.
b.&\’mon& Y
3
2

2. Number the parent chain.

3. Name the branches.

4. Name the compound




Ethers

Naming Ethers:

1. Recognise that the molecule is an ether because it has the general form:

RO

2. Identify the F:‘ck S___labelled "R," and "R". Standard system of labelling carbon chains as used

for alkanes.
3. The shorter of the two chains "R;" and "Rz" becomes the ‘F\r AY ‘\’ of the name with the “__O &5 3l
suffix, and the name of the longer alkane chain forming the suffix of the name of the ether.
Practice #8.
1. Parent Chain. <

Fak ] o\/\"

2. Number the parent chain.

3. Name the branches.

Mc__*\'\ o K:D

4. Name the compound Mc__’\\ﬂox ‘P‘DPQAC—\

Practice #9.
4 ¢k
1. Parent Chain. * /\/\/O\/\C
?M ane_ H:g 2 ] Hy
2. Number the parent chain.
3. Name the branches. e
PRrras
4. Name the compound f)(‘o POXD Pﬂ\,\—mq
Practice #10.
2 \

S. Parent Chain. -
FrSpeecs & = % AR

6. Number the parent chain.

7. Name the branches. e/*“o’(_b ’ h\\)\

‘—'{""0{*)"7—‘ "’“j:‘gl fwopmi/]

8. Name the compound




Esters— L ast onc.

Naming Esters:

1. First, identify the cy% %Q_Q that is part of the continuous chain and bonded to carbon on both sides. (On one
side of this_O X 3 e there will be a carbonyl present but on the other side there won ‘t be.)

wbrxa\ OXANAN A cheln' n.

ﬂ

Carben o

2. Second, begin numbering the _&_g_a_ on either side of the _QK%&Q_ identified in step 1.

&

3. Next, use this format: [alkyl on side ‘F v-r‘k\l-r' from the carbonyl] (space) [alkane on the _Same _  with
the carbonyl] - (In this case: [methyl] [methane])

«w » w
4. Finally, change the ending of the alkane on the same side as the carbonyl from _— < "'D —-Oo(\'c,
(In this case: methyl methanoate)

Practice #11.

1. Parent Chain. /\\\ ‘\_ (o)

e\Nanoa \ \ 3
t
2. Number the parent chain. H3C z 0/\,_/

3. Name the branches. ?90%\

4. Name the compound ;;(“opb\ ¢‘\‘&W\M‘k‘€,\‘

Practice #12.

1. Parent Chain. bw\'mo«\'c, /3)\/?1\ ;
Yy
1 0/\1'

2. Number the parent chain.
3. Name the branches. "‘h\b\
43 SName tueeompaline L"‘\'\J\ L)w‘\' an ooC\?/\




Practice #13.

5. Parent Chain.

7. Name the branches.

8. Name the compound

butemeade

6. Number the parent chain.

P

) bﬁ)f‘\b, LL\lOFO

\3 BmMPu\ \ r Ao C\\\orqh&hdo«“t\




