DOCUMENT RESUME

BD 135 584 ’ SE 021 575

AUTHOR Zdravkovich, V.

TITLE Organic Chemistry Self Instructional Package 4:
Alkanes-Nomenclature.

INSTITUTION Prince George's Community Coll., Largo, Md.

FUB DATE 76

NOTE 41p.; For related Packages 1-17, see SE 021 572-588;
Not available in hard copy due to copyright
restrictions

AVAILABLE FROM Prince George's Community College Bookstore, Largo,
Maryland 20870 ($17.00 a set, $1.0C each)

EDES PRICE MF-$0.83 Plus Postage. HC Not Available from EDRS.

DESCRIPTORS *Autoinstructional Aids; *Chemistry; *College
Science; Higher Education; *Independent Study;
Individualized Instruction; Individualized Programs;
*0rganic Chemistry; Science Education; Self Help
Programs

IDENTIFIERS Alkanes; Prince Georges Community College

ABSTRACT
This booklet, one of a series of 17 developed at

Prince George's Community College, Largo, Maryland, provides an
individualized, self-raced undergraduate organic chemistry
instruction module designed to augment any course in organic
chemistry but particularly thos2 taught using the text "Organic
Chemistry" by Morrison and Boyd. The entire series of modules covers
the first 13 chapters of the Morrison-Boyd text in great detail. Each
module has been provided with from one to three audictapes, available
from Prince George's Community College, to provide students
additional exrlanations of particular concepts. Each module includes
a self-evaluation exercise, a reference guide, worksheets to be
completed with the audiotapes, answer sheets for the worksheets, a
progress evaluation, an answer sheet for the progress evaluation, an
answer sheet for the self-evaluation exercise, an introduction to the
topic covered by the module, and student performance objectives for
the mcdule. The topic of this moduie is alkanes. (SI1)

3 3% 3% 3 ok 3k ok ok ok K 3ok 3k b 3k ok ok ok o ok ok ok oK ok 3k ok 3k 3K 5k 3K 3k 3K K 35 3K 3K 3 3 3 3 3 3 3k Kk e ok 3 3 ok 3k 3k oK K3k 3 K oK 2 3k 3k oK ok Kok kK ok
* Docum:r 5 acquired by ERIC include many informal unpublished *
* material ..: available from other sources. ERIC makes every effort *
* to chtain the best copy available. Nevertheless, items of marginal *
* reproducibility are often encountered and this affects the quality *
* of the micrcfiche and hardcopy reproductions ERIC makes available *
* via the ERIC Document Reproduction Service (EDRS). EDRS is mnot *
* responsible for the quality of the original document. Reproductions *
* *
* *

supplied by EDRS are the best that can be made from the original.
3 3 3 3k 3k ok o ook 3 ok ok ok 3ok ok 3k 3 3k koo 3 3 o ok ok ek i s 3k ok ok 9 3k K K ok ok 3k ok s 3k ok 3K K K 3K ok 3k 3Kk ok 3 3k 3k ko i ok ok ok ok




EUI355 834

ORGANIC CHEMISTRY

(y/ Q{(Ad«u‘an&cd

U S DEPARTMENT OF HEALTH.
EOUCATION & WELFARE
NATIONAL INSTITUTE OF

EODUCATION

THIS DOCUMENT HAS BEEN REPRO-
DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZAYION ORIGIN=
ATING IT POINTS OF VIEW OR OPINIONS
STATED DO NOT NECESSARILY REPRE-
SENT OFFICIAL NATIONAL INSTITUTE OF
EDUCATION POSITION OR POLICY

B e e, Wb oty
Cv R e RARTI B BY *CRO
FICHE ONLY o Bp Boy wmnny oIy

N R A A o
T A Rl N LY SR S )
btk

oo, . ¢
. . " -

V. Zdravkovich




Self Instructional Sequence in

ORGANIC CHEMISTRY

"Copr.," V. Zdravkovic 1976




Self Instructional Package No. 4

ALKANES

Good morning, troublemaker -
I'm told they call you "Alkane'.
Quite an impressive moniker,
Such a strange sounding name.,

Actually, this is only your title,
Pretensions to grandeur, no less!

With aliases you've not been idle,
How do 1 keep track of this mess?!

Butane, pentane, hexane, heptane..,.

Won't you ever stop putting us on?

Your list of henchmen is legion

You're a species they can't seem to restrain
Methyl, ethyl, propyl, butyl...

As if you ground them out of a mill!

They say I'm to examine the textbook,

And listen to this marvelous tape,

And they've even come up with a system

Which holds out a small ray of hope.

"The IUPAC nomenclature - designed to put you in your place.
1'11 beat you at your own game you stinker -

1'11 call you all-those-impossible-names right to your face!

——-=Author unknown




Selt Instruch fonal Packoage No. 4
Form A

ALKANES

NOMENCLATURE

Definitions

The student will be able to define or explain and illustrate with
appropriote exanmples where applicable the following terms: PARENT
CHAIN, BRANCH, ALKYL GROUP, METHYL GROUP, ETHYL GROUP, n-PROPYL GROUP,
150PROPYL GROUP, n-BUTYL GROUP, SEC. BUTYL GROUP, ISOBUTYL GROUP, TERT,
BUTYL GROUP.

Naming

The student will be able to assign the correct IUPAC name to any
glven alkane.

The student will be able to draw the structure that corresponds to
the given IUPAC name. :

Given an incorrect name, the student will be able to draw the
structure and assign the correct IUPAC name to the compound.




Self Instructional Package No. 4
Form B ~ Self-Evaluation Exercige

ALKANES

NOMENCLATURE

Fill out this exercice by blacking the apbropriate answers,
1. The longest chain in the compound below is:

c

I
C-C-C  ¢-C-C
I )
C—C~-C—C~C

|
c-C-C

a)5 b)6 c)7 d)8

2. The compound below is a derivative of:

a) hexane b) heptane c¢) octane d) nonane

3. You are given four different alkyl groups below. Identify the
isobutyl group.

a) CHj c) cu3
1 \
CHo~C~ —CH.=CH—
375 CH4~CH,~CH
CH3
b) CH3 d) CH3~CHy~CH,~CH,~
-1
CH,-CH-CH, —
6




St No. 4
Form B o~ Seli-BEvalaation Excreise

4. From the pivea alkyl groups select the secondary butyl group.

by) C“fi C”L’ CH((?H”,')

¢)  G(CH 5) 3

d) CH, CH, cun, cu,

o“

3

5. the coerrect IUPAC nane for the compound with the structursl formula
drawn below is:
Cll{ 3

CH.,-CH,, CH,CH,~CH-CH

X 2773 | 3/ 2 3
CH3-C~CIl2—C112-—C—C112-CH3
] I
(5113—("1[-(5113 CI-I3
a) 5

S-diméithiyl-2-ethyl -2-isopropyl-6-isobutyl heptane
b) 2,4,5,S:E;tramcthyl—S—ethyl—S—isopropyl nonane

¢y 2,3,6,6,7,9-hexamethyl~3-ethyl decane

d) 2,4,5,5,8,9-hexamethyl-8-ethyl decane

6. 'The correct IUPAC name for the compound with the structural formula
drawn below is:

(:H3 CH3——'CH2~—-CHZ-'—'CH3
! |
CH. —_.-]C-_ (ill—CPlz-—CH. ——'(':H-—CHZ——CH3

3 2
C}l3 C'H —-CH3 CHZ—CHZ—CH3

CH,

) 2

CH

3

a) 3-methyl-7-n-propyl-6-sec. butyl-4-tert., butyl nonane
b) 2,2-dimethyl-06~n-propyl-3,5-disec. butyl octane
¢)  3-methyl-7-cthyl-d-tert. butyl-6-sec. butyl decane

d)  2,2-djmethyl-b-ethyl-3,5~disec. butyl nonane




SIP No. 4
Form B - Self-Evaluation Exercise

7. Identify the correct gtructural formula which corresponds to

2,4,4,6-tetramethyl-5-ethyl-5-isopropyl octane

CH3 CH3 C,H. CH

275 ;73

a) CH3———CH-——CHZ——-C———C———CH———CH2~——CH3

CHw—~CH,—CH

CHy CHz—CH,—CH,

f”3
fﬂ3 ?H3 fHZ ?H3
b) CH_=—=CH~—CH === C~Co—eCH_~====CH =~
) 3 9 C CH2 CH2 cu3

CH.,~CH—CH

3 3
?“3 fz“sC“3 T“3
¢) C“3“'C“2’“‘C”2“'f"'f"'C”z"'C“"'C“3
CH3———CH CH3
CH,
CHq ?2“53“3 ?“3
c
'HZ CH3
CH,~CH,,




Sl Noe
Fora B~ Selbtebyalaation Lxercise
B, ldentify the steactural formula which corresponds tod

Yethyl=0-isopropyl=4=tert, buryl=5~Isobutyl nonane

CH :

(;‘)‘ij ’(:H:5"”"“(:‘"‘“"‘"'(‘:“3

A)  CH e Gy mommmr Cllemme o Gl Gl CI Cllg =—Cliy ==—Cll4
|
t.n}-—-»-(!,u—--——(,nz (’,u it ,

cil, c
CH,
3
!

Cyllg Cily—CH——CH,,

| I
b)  CH y===CH == il (]~ CH e G} {====CH ) = CH 1) ~——CH
3 = l l Z “ 3
CH 3o C—=Cll g Cllz“"'CHQ

l |

cl. CH
3 3
CH
l 3
CHB---—---Cl{—-—-'CH3
|
¢) Cl{.,;---—(ll{z‘——-CH2--—-'(211 CH CX'*l (".H CH2 CH
C112°-—Cllz (,HB-—-—-(.-———CHB CZHS
| |
CH3 CH3
CH.3
|
C 7“5 CH =l 3

d) CH}———CHZ———(JH2—-—-—(;}1-———(}14-—-(,,[{--—(,[12-—(,1{2——-—Lll3
Cll.B----—E,—--—--(,ll3 %Jl-—-—(,l'l:;
CH3 Li13

9

8




SIP No. 4
Form B - Self=Evaluution Bxerclse
9, The correct [UPAC name for the alkane below ls:
CH3CH(CH3) CH[CH(CH3)2] CH[CH2CH(LH3)2] CH2 C(CH3)2 CH3'
a) 2,6,6-trimethyl-3-1sobutyl-4-tert. butyl heptane
b) 2,2,6-trimethyl-5~isopropyl-4-tert. butyl heptane
¢) 2,2,6-trimethyl-5-n-propyl-4-tert. butyl heptane
d) 2,2,6-trimethyl-5-igsopropyl-4-iscbutyl heptane

10. From the given INCORRECT IUPAC name for an alkane draw its structural
formula. The correct name of this alkane is:

ethyl, propyl, isopropyl, sec. butyl methane

a) 2-methyl-3-ethyl-3-sec. butyl hexane

b) 3-methyl-4~ethyl-4-isopropyl heptane

¢) 2.4-dimethyl-3-ethyl-3-n-propyl hexane
I

d) 3-methyl-4-ethyl-4-n-propyl hexane
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Porm o - Relerence guilde

ALKANES

3 s < i i App

NOMENCLATURE

The refervnce guide chould be ugsed {n conjunction with Form B or the
Self Evaluntion Exercise, The references glven are geured specifically
toward the questions on [Form B.

Question 1 Chapter 3 Sections T, 10
Question 2 Chapter 3  Sections 7, 9
Questions 3, 4 Chapter 3 Section 8
Questions 5, b, T, 8, 9, 10 Chupter 3  Sectlon 10
Morrison and Boyd Organic Chemistry

For Questions 1 through 10, additional explanation and examples can be found
in Tape 1 - Alkanes - Nomenclature.

i1

O ‘ 10




Salf Instructional Packnpe M
Tape 1 - Worksheet cont.

OBJECTIVE To learn the IUPAC nomenclature of ALKANES,

IUPAC RULES FOR THE NAMING OF ALKANES,

1., Select as the parent structure the longest chain, and
then conglder the compound to have been derived from
this structure by the replacement of hydrogen by various

alkyl groups.

2, WYhere necessary, indicate by a number the carbon to
which the alkyl group ls attached.

3. In numbering the parent carbon chain, start at which-
ever end results in the use of the lowest numbers.

4, If the same alkyl group occurs more than once as a side
chain, indicate this by the prefix di-, tri-, tetra-,
etc., to show how many of these alkyl groups there are,
and indicate by various numbers the positions of each

group.

S. If there are several different alkyl groups attached
to the parent chain, name them in order of increasing
size or in alphabetical order.

Example 1,

Longest chain: 3 - propane

!
-C -
J ' ' Number of branches: 1
- ? - ? - ?-— Identity of the branch: methyl group
)
e

|
Name: METHYL PROPANE

Example 2.

-Q-—Q

1
- C -
{

Longest chain: 6 - hexane
Number of branches:
Identity of the branch .

12
11







Self Instructional Package U4
Tape 1 - Worksheet cont,

Example 3.
} \
-C=- -C -
! \ | \ { |
-C ~-C - é - C ~C ~-C ~C -
i { i ] i ] 1
1 2 3 L 5 6 7 CORRECT
7 6 5 4 3 2 1 INCORRECT

Longest chain:

Number of branches:

Identity of branches:

Name:

ASSIGNMENT 1., a) Identify the longest carbon chain. b) Identify the
branches, «c¢) Assign the correct IUPAC names to the alkanes

below,
{ ! | t
-C - C -~ C~- -C-
i N 1 ) | ) \
I -C-Ca~-Ca~-0C =~ g ~ C -
! (| b4 Y
[}
a)
'b)
c)
1 T
- C - -C - C -
11 | | ! | .
- C -C ~-C=-C =0C =
i \ | | {
a)
b)
c)




Example 4.

ASSIGNMENT 2,

ASSIGNMENT 1, continued

Self Instructional Package
Tape 1 - Worksheet cont.

1
- 0 -
' t ' t \ \ t
III -cC-C-C-C-C-0C-¢0¢ - ,
' \ \ \ ‘-(!}—C-C-
!_d—|
'
a)
b)
c)
' 1
- 0= -
! l ! { \ \ '
- C-C-C~-C-C-C-¢C -~
I } L ] \ '
-0 -
\

CORRECT NUMBERING Longest chain:

Number of branches:

Identity of branches:

IUPAC name:

Assign the correct IUPAC names to the following compounds:

| [ '
l—Cu—‘| ‘—C-Q‘-
I -C-C-C-C-0C-20&-
' \ ' ' ' 4
-0 -
\
'
e O -
\ ( \
- C - -C-C-0C =~
H 1 ] [ 1 " !
IT - C ~C~-C-C-C«~2C -
' ] ] " ]
- ( =
!
14

13



Self Instructional Package 4
Tape 1 - Worksheet cont,

ASSIGNMENT 2, continued

'
ITI - C -

-Q-0O -~
]
-
]
-~ -
]

ASSIGNMENT 3, Draw the structural formulas of the following compounds:

I 2,2,3,4 - Tetramethyl Heptane

IT 2,3,3,5,6 - Pentamethyl Nonane

III 2,2,3 - Trimethyl Butane

Example 5.

]
—-Q=-QQ -
_Q =) -

1
P eor
]
-~
]

]
~-G-Q-Q-
]

Longest chain:

Number of branches:

Identity of branches:

IUPAC name:

i5
Q 14




Self Instructional Package 4
Tape 1 - Worksheet cont.

—_— or CHy— Methyl group

1
- C
CHu Me thane ' 3
I '
°2H5 Ethane - ? - ?-— or CZHB—_ Ethyl group
' H Alkyl grou
CnHZn v 2 Alkane C, on + 1 yl group
Example 6. 4 - ? propyl Octane

? - C-C ( n-propyl group )
I ¢c-CcC-C-C-C-C-C-C 4-n-propyl Octane.

C -C-C ( n-propyl group)

Cloemm

II C-C-C - -C-Ca-C-2¢C b-n-propyl Octane
C-C-C ( iso-propyl group )
|
III c-cC-C-C-C-C-C-=-C L4-iso-propyl Octane

ASSIGNMENT 4, Write the structural formulas or the following compounds:

I 2,2- Dimethyl - 3 - ethyl - 4 - iso-propyl Heptane

IT 2,4,5- Trimethyl - 3,3 - diethyl Octane

I1I1I 2,3,7,8- Tetramethyl - 3 - isopropyl - 4-n-propyl Nonane

16

15




Self Instructional Package 4
Tape 1 - Worksheet cont.

A3SIGNMENT 4, continued

IV 4,4~ Di-isopropyl Octane

ASSIGNMENT 5, Name the compounds for which the structural formulas are
given below:

c-c-C C-¢C
: .

1
I C-C—C-C-C«?-C-C
{

c c
c
|
c c-Cc C-C ¢
P l |
II C-C-C-C=-C-C-~-C-C
| |
c c
c ¢c-Cc ¢c. C
| | i |
III. €C «C -C -C~-C=C-C =2C

17

16
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Self Instructional Package 4 o64~ ﬁz
Tape 1 - Worksheet cont. N~

Forgetful Frieda has been given the task of assigning
the correct IUPAC names to the alkanes below. In each
case she has forgotten something. Examine the structural
formulas and correct Frieda's incorrectly assigned IUPAC

ASSIGNMENT 6.

names,
C C
| !

C -C C -C C

{ | !

I c-C-C~-C~-C-~-C-C
1 1 l
C c -C C

ethyl - & -~ propyl Octane

2,6,7- Pentamethyl - 5

C-C-0C C C
. ! | |
II C -C - 9 -C~-Ca~-Ca~2¢C
C-C-2¢C é
2,2,4- Trimethyl - 5,6 -~ di - n-propyl Heptane
C
|
C ? - C
1
III C -C -~ Q -C~-C-~Ca=~=C
t-c ¢

2 - Methyl - 4 - isopropyl - 3 - ethyl Heptane
18

17




ASSIGNMENT 7,

Example 7.

Self Instructional Package 4
Tape 1 - Worksheet cont.

Confused Clyde has completely failed the assignment given
him by his instructor. He was given a structural formula
and asked to supply the correct IUPAC name. Confused Clyde
not only returned an incorrect answer, but he also managed
to loose the original structural formula. It is now your
tagsk to draw the structural formula of the compound from
the incorrect name which Clyde submitted and to supply the
correct IUPAC name for it.

Name submitted by Confused Clyde was:

Me thyl, ethyl, isopropyl Methane

~Sc.c.-C-C

1 2 2 1
n-Butane c-CcC-C-C
' sec. Butyl group

5 -~ n - Butyl Nonane:

5 - sec. Butyl Nonane:

i9

18



Self Instructional Package 4
Tape 1 - Worksheet cont.

Example 7. continued

1° ¢
C C -C = C o—n Isobutyl group -
Isobutane C - é -C /
1© 5° 10\ ('3
C-C-C tert. Butyl group

5 - Isobutyl Nonane

5 - tert, Butyl Nonane

ALKYL GROUPS CnHZn + 1

Me thyl group CH3_—

Ethyl group CH3 - CHZ——

n - Propyl group CH3 - CH2 - CHZ-—-—- WCHB

Isopropyl group CH3 - (liH - CH3 or CH3 - C——
- B - - - [

n utyl group CHB CH2 -CHZ CH2

sec, Butyl group CH, - CH, - CH - CH or

3 2 | 3
CH3 - CH2 . ('JH__.-
CH
3
20

19




Self Instructional Package H
Tape 1 - Worksheet cont.

ALKYL GRQUPS CnH2n + 1 continued
- CH
1 3
Isobutyl group CH3 ~ CH2 - CH5w--
CH CH
| 3 I 3
tert, Butyl group CH .. C - CH or CH, - C ——
’ 3 CH
3

ASSLoNMENT 8. Assign the correct IUPAC names to the four compounds listed

below.
c
1
c C - C 3
! {
I C-Qué—Q~C-C-C
C C -C - €
)
C

Cc-C-C-C C-C C C
| ! ! \
II c-€C-C-C-C-C~—~—C-C-C
] | |
C Cc-C-C C
¢
C
1
? ? - C C
i
IIT C-C-~C=~-C - ? - C =~ ? -C.C
é C - ? - C C
C




- Self Instructional Package i
Tape 1 - Worksheet cont.

ASSIGNMENT 8, continued

Iv Cc -

a-Q-Q-Q
H
-0 Q
I o
a o-—é:—o
&

ASSIGNMENT 9,

Inert Irma has been given the task of assigning the IUPAC

names to a number of alkanes. She has done this only partially
correctly. She has actually made a few mistakes. You are

now expected to assume the role of a teacher and marik her
answers as right or wrong. In addition to this, whenever

an answer is incorrect, show the correction.

; ¢
Cc-C-C C -C C
] S ]
I C-C-~-C - g - C -C - g - C
C-Ca-C C
§

2,2 -~ Dimethyl - 4 - isopropyl - 5 - tert. butyl - 7 - iso-
butyl Gctane

2,5 - Dimethyl --3 - ethyl - 2 - n-propyl - 4 - sec. butyl
Hexane »

ERIC - 22




Self Instructional Package 4
Tape 1 - Worksheet cont.

AS5IGNMANT 9, continued

C
[
C C-l—C ?
|
ITI &—9—0—9—%?~C—C—C
C C-C C-C

]
C

2,2,6 - Trimethyl - 5 - isopropyl - 3 ~ tert. butyl Octane

ASSIGNMENT 10, From the given IUPAC names write the structural formulas of
the alkanes below.

I 2,4 - Dimethyl - 5 - ethyl - 3 - isopropyl - 4 - tert.
butyl Heptane
II 2,6 - Dimethyl - 3 - ethyl - 4 - isobutyl - 5 - tert.
butyl Octane
II1 2,3,6 - Trimethyl - 5 - isopropyl - 4 - sec.

butyl Nonane

24



Selt lnstructional Package U
Tape 1 - Worksheet cont.

ASSIGNMENT 11,

Saturated Sam has completed an assignment given him, and
has submitted IUPAC names for three alkanes, These names,
however, are incorrect., Using these incorrect IUPAC names:
a) draw the correct structural formulas

b) assign the correct IUPAC names,

I Isobutyl, isopropyl, ethyl, methane

II 2 - n - propyl - 3 - sec, butyl - 4 - isobutyl Pentane

IITI 2 - tert. butyl - 3 - isopropyl - 4 - sec. butyl Hexane

24

23




Self Instructional Package 4
Tape 1 - Answer Sheet

ALKANES
ASSIGNMENT 1, a) Identify the longest carbon chain.
branches. ¢)
below:
8 7 6 \
| ' \
-C=C—C- -C-
"l s 1302 1
I ~-C—=C—~C—C—(C~—(C-— a)
[} ] | \ ‘ {
~C— b)
1
c)
! 15 |6
-C- ~C—~C-
! | \ | "
II -C~—~—C=~C—~—(C~—C- ; a)
1" 2" 3t ot !
3 < p)
c)
\
-C-
!9 18 |7|6\5 |a»
IIT -C—C~C—C~-(C ~C—C¢(C~ a)
] ] \ ] \ ‘ .' {
E Rt
-C-
\ c)

ASSIGNMENT 2, Assign the correct IUPAC names to the

| 6 v 71

-C- -~ (-
Voo oo '

I -C~C—C~—C—C—C-
11 26 30 4t gy 1

2,2,5 - Trime thyl

b) Identify the

Assign the correct IUPAC names to the alkanes

Octane

Three methyl groups

2,3,5~-Trimethyl Octane

Hexane

Two methyl groups

2,4~-Dimethyl Hexane -

Nonane

Three methyl groups

2,4 ,6-Trimethyl Nonane

following compounds:

He ptane

29




Self Instructional Fackag 4
Tape 1 - Answer Sheet cont.

ASSIGNMENT 2, continued

\
-C-
| | 3 12,1
- - - —-C—C-
1
| \ \ \ I { '
II -C~—C—~—C—C-—C—C-
8 47 a6 (5 4
-C-
i
2,4,6,6 - Tetramethyl Octane
{
-C-
f 61 71 81 91
-Cc- C—C—C—C-

1 l \ i | ! ! |

I11 -¢-C—-C~-C~-=C—C~—
L2 (3 4 5y
_C— I
|

2,2,5,8 - Tetramethyl Nonane

ASSIGNMENT 3, Draw the structural formulas of the following compounds:

I 2,2,3,4 -~ Tetramethyl Heptane

CH CH., CH
P 3y 3 3
CH - C—CM—CH—CH— CH—CH
37 &y 2 2 3
Y3

IT 2,3,3,5,6 - Pentamethyl Nonane

CH CH CH CH
13y 3 (3 /7
CH— CH—C— CH — CH— CH—CH — CH — CH
3 [ 2 2 2 3
CH
3

IZI 2,2,3 - Tr =2thyl Butane

CH_ CH
10
CH —— ¢ —— CH— CH
3 by 3
3
O 26







self Instructional Package 4
Tape 1 - Answer Sheet cont,

ASSIGNMENT &4, Nfife the structural formulas of the following compounds:

I 2,2 - Dimethyl - 3 - ethyl - 4 - isopropyl Heptane

C C -C
\ |
c-C-~-C-C-~-C-~-C-2C
! {
C c -¢C
1
C

II 2,4,5 - Trimethyl - 3,3 - diethyl Cctane

C C-C C C
! i | |
(t-C-C-C-C-C-C-C
!

Cc-C ,
II1 2,3,7,8 - Tetramethyl - 3 - isopropyl - 4 - n-propyl
Nonane
C C C-C-C C ¢
é | ! | |
C - --C-~-C-C-C-~-C-2¢C
-C
¢

Iv 4,4 - Di-isopropyl Octane

C-C-C

|
c-C-C-C-C-C-C-C

I
Cc-C-¢C

ASSIGNMENT 5, Name the compound for which the structural formulas are
. given below:

I C—C—

3,5-Dimethyl - 4 - ethyl - 6 - isopropyl

Octane

26
27




Self Instructional Package '
Tape 1 - Answer Sheet cont.

ASSIGNMENT 5, continued

¢ c¢-c  C-C ¢
| i | |
II €C-C-C-C-C=-C=-C=0C
8 7 61 5 & 3 211
C . C

2,2,6,7- Tetramethyl - 6 - ethyl - 4 -
isopropyl Octane

C C-C C C
| | | i
111 c—-¢—-CcC—C=—C—C—C—C
8 7 61 59 L 3 2 1
C C-C-C

,3,6,6- Tetramethyl - 5 - ethyl -

2
5 n-propyl Octane

O

ASSIGNMENT 5, L?oig‘:%
LY

Forgetful Frieda has been given the task of agssigning the
correct IUPAC names to the alkanes below, In each case she
has forgotten something., Examine the structural formulas
and corrzct Frieda's incorrectly assigned IUPAC names.

. c
18 |
c-C c-C c
X \ l
I ¢c=—,C—C—C—C-—C—C

67 57 4 37727 1
C C-C c

2.2,6,6,7- Pentamethyl ~ § - ethyl -
L4 - isopropyl Octane
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ASSIGNMENT 6, continued

90-80-70 o c

l I '
II Cc—C—C—C—C—C—=¢
6 51 4 3 21 1

C-C-C c

2,2,4,6~ Tetramethyl - 5 = n-propyl Nor.ane

c
|
c C-C
| |
III cC—C—C—C—C—C—¢
1 2 3| 4 51 6 7
C-C c
ALY,
N~ "~ 2,5- Dimethyl - 3 - ethyl - 4 - isopropyl

Heptane

ASSIGNMENT 7,

Confused Clyde has completely failed the assignment given
him by his instructor. He was given a structural formula
and asked to supply the correct IUPAC name. Confused Clyde
not only returned an incorrect answer, but he also managed
to loose the original structural formula. It is now your
task to draw the structural formula of the compound from
the incorrect name which Clyde submitted, and to supply the
CORRECT IUPAC name for it.

Name submitted by Confused Clyde was:

Methyl, ethyl, isopropyl Methare

29
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ASSIGNMENT 7. continued

b 5
| TH2~'CH3
— (G~ _CH — CH
C .
H H3

CORRECT IUPAC NAME: 2,3- Dimethyl Pentane

STRUCTURE : CH

ASSIGNMENT 8, Assign the correct IUPAC names to the four compounds listed
below:

C
|
c c-C
b
I cC—C—C—C—C—C—C
1 2, 3 by s 6 7
C C-C-C
C

2.2,5~ Trimethyl - 3 - isopropyl -
4 - tert. butyl Heptane

C-C~-C-C -C

C C

I |

II. C—C—C—C—C—C—C
o 8 71 6 51 % 3
c c-C-C ¢

C

l

~—C—C
2 1

Q-

2,3,7- Trimethyl - 4 - ethyl - & - iso-
butyl - 6 - sec, butyl Nonane

30
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ASSIGNMENT 8, continued

1 C f
2 (l;_c c-clz_c
|
Iv c—C—C—C—(C—(¢—(
3| l}| 5 6 7‘ 8
C C-C C

23,7~ Trimetth -4 - ethyl - § -
tert, butyl Octane

ASSIGNMENT 9,

Inert Irma has been given the task of assigning the IUPAC _
names to a number of alkanes. She has done this only partially
correctly. She has actually made & few mistakes., You are

now expected to assume the role of a teacher and mark her
answers as right and wrong., In addition to this, whenever

an answer is incorrect, show the correction.

31
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ASSIGNMENT 9., con*inued

c C
TR L
I Corrm— C— 0~ —=(C o= oo 0 — (C
7 6 5| L 3 | 1
C—(’3—C C
C
2,2,7,9- Tetramethyl - 4 - igopropyl -
5 < tert, butyl Decane
3 2 1 7 8 9
C-Ca-C-C CIJ-C-C
II C C C C—— C=—¢
) 51 6|
C C -C¢C
3,6,6~- Trimethyl - § - ethyl - 4 - iso-
propyl Nonane
C
|
C C-C.C C
| | | ‘
IIT C C C C C C C — C
1 2| 3 b 5] 6 7 8
C C-C ?-C
L.

2,2,6- Trimethyl - 4 - ethyl - § - iso-
propyl - 3 - tert, butvl Octane

32
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ASSIGNMENT 10, From the given IUPAC names, write the structural formulas
of the alkanes below. .

C
|

C C-C-C
| |
I C—C—C—C “-(f-— c —C
[ |
¢-C C C-C

C
C
|
C C-C-C C
| | |
IT C C ? C ?-—— C—C—C
C-C C-C-
C
C
|
¢ g gee
|
IIT ¢ —C C C C C—C—C—C¢C
|
?-C
C

3
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ASSIGNMENT 11,

7,

Saturated Sam has completed an assignment given him and
submitted IUPAC names for three alkanes. These names,
however, are incorrect. Using these incorrect IUPAC
names:

a) draw the correct structural formulas

b) assign the correct IUPAC names.

I Isobutyl, isopropyl, ethyl, methane (INCORRECT)

. | T
S —iC— C.

CORRECT IUPAC NAME: 2,5- Dimethyl - 3 - ethyl Hexane

II 2 - n-propyl - 3 - sec. butyl - 4 - isobutyl Pentane
( INCORRECT

C~C—C

9 7|

C-——6C ——3?-—hc-——-c
C-C-Ca-C

CORRECT IUPAC NAME: 2,4,6~ Trimethyl - 5 - sec. butyl Nonane

III 2- tert, butyl - 3 - isopropyl - 4 - sec, butyl Hexane

(INCORRECT)
Cq
]
Cc -C.,-C C-C—C—C
2 6 8
C é C é ’
—_— — Cp— — L =~
3 ‘|L" 5

C-C-C

CORRECT IUPAC NAME: 2,2,3,6- Tetramethyl - § - ethyl -
- isopropyl Octane
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ALKANES

NOMENCLATURE

1. The parent chain in the compound below consists of how many carbon

atoms?
s
CH3———CH-——CH2 CH3 CH2-—-CH3
| L
CH3 VHZ CH iH———CH———T———CHZ——-CH3
CH CH~~~CH_-—-=CH
3 l 2 3
CH3

a) 7 b)8 )9 d) 10

2. The compound below can be considered a deriyative of which alkane?

CHyq

|

CH3-——CH-—-fH2”CH3f
CH3-‘CH-f$‘—'CH3
CH _—=CH=-—CH
2 | 3

CH
3

a) butane b) hexane c) heptane d) octane

3. Identify the isobutyl group as one of the groups listed.

a) (CH3)3C
b) CH3 CH(CH3) CH2
c) CH, CH, CH(CH,)

d) CH3 CH2 CH2 CH2

35
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4. Assign the correct LUPAC name to the alkane for which the structural
formula is supplied.

Cit Cil
| [
Gl y—— C——Cl Clt,—Cli—Cl ,

Cll3-—-—Cli——-—CllZ——Cll-——C——Cllz—-—CH3

CH CH—-CH
3

l

CH 3

3

a) 3-methyl=-5-isopropyl-2-tert. butyl-5-isobutyl heptane
b) 2,2,3,4-tetramethyl-6-isopropyl-6-isobutyl octane

¢) 2,2,3,4,8-pentamethyl-6-ethyl-6-isopropyl nonane

d) 2,2,3,4,8—pentamethy1-6-ethy1;6-propy1 nonane

5. Assign the correct I1UPAC name to the alkane for which the structural
formula is given below. '

CH

l 3
Ct -CH~——C
, i3 ?Hz CH H3
CH3——IC——CI-12—-‘C——--CHZ«—--CH3
CH 3 CH CH3

ci 3
a) 2,3,3,5,7-pentamethyl-5-ethyl octane
b) 2,4,6~trimethyl-4-ethyl-2-isopropyl heptane
c¢) 2,4-dimethyl-2-isopropyl-4-isobutyl hexane

d) 2,3,3,5,7-pentamethyl-5-ethyl nonane
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6. The correct IUPAC name which corresponds to the alkane below is:

Cti3 CH(CH3) CH(CH3) CH[C(CH3)3] CH(CH,CH3)CH(CH,CHy)ClioCH,

a) 3,4—diethy1—6—isoprop}l—5—tert. butyl heptane
b) 2,3-dimethyl-5,6-diethyl-4-tert. butyl octane
c) 6,7-dimethyl-2,3-diethyl-4-tert. butyl octane
d) 2,3-dimethyl-5,6-diethyl octane
7. The correct IUPAC name corresponding to the alkane below is:

CH3CH[CH2CH(CH3%JCH(CH3)CH[CH(CH3)2]CH2CH2CH3

a) 2,4,5-trimethyl-6-isopropyl nonane
b) 2,2,4,5;tetramethyl—G-isopropyl octane
c) 2,4-dimethyl-5-isopropyl octane
d) 2,4,5-trimethyl-5-propyl nonane
8. The structural formula which corresponds to
2,3-dimethyl-6-ethyl-5-isopropyl-4-tert. butyl octane is:

a) CH3CH(CH3) CH(CH3) CH [C(CH3)3] CH [CH(CH3),] CHp CH, CHy
b) CHy CH(CHj) CH(CH;) CH[C(CH;),) CH[CH(CH,),] CH(CH,CH,), |
¢) CHy CH(CH;) CH CH [C(CH)4] CH [CH(CH;),] CH(CH,CH,),

d) CHy CH(CHy) CH(CH,) [C(CHg)4] CHICH(CH,),] CH(CH,CH,),

9, From the incorrect IUPAC name for an alkane which is:

l-ethyl-1-isopropyl-2-isobutyl ethane, draw the structure and
assign the correct IUPAC name. It is:

a) 2-methyl—5Fisopropyl-heptane
b) 2,6~dimethyl heptane

c) 2,6-dimethyl-3-ethyl heptane
d) 2,6-dimethyl-5-ethyl heptane

36
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100 From the Incorrect LUPAC name for an alkane which 1s:

2-lsobutyl=2-tert, butyl=3-n-butyl-3-sec. butyl butane
Draw the structure and assign the corrcect LUPAC name. [t is:

a) 2,4,5-trimethyl-3-tert, butyl-5-gec. butyl nonane
b) 2,2,3-trimethyl-3-isobutyl-4~-gec. butyl octane
¢) 2,2,3,5-tetramethyl-3-1sobutyl-4-n-butyl heptane

Jd) 2,4,5,6~tetramethyl-4~tert. butyl-5-n-butyl nonane

38
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ALKANES
NOMENCLATURE
1. d
2. d
3. b
4. b
5. c, d
6. ¢
7. ¢
8. d
9. d
10. b
39
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e

NOMENCLATURE

1, d
2. d
3. b
) 4, c
5. a
6. b
7. a
8. b
9. c
10. a

40
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CHEM 201

FORM D

TAPE 1

S.I.P. #4 - 'ERRATA

Question 10

a) 2,4,5-Trimethyl-4-tert. Buty]-S-Sec. Butyl Nonane

Answer Sheet

Assignment 8

Compound II - 2,3,3;7 - Tetramethyl-4-Ethyl-5-Isobutyl-
6-Sec. Butyl Nonane

Compound IV - 2,3,3,7 - Tetramethyl-4-Ethyl-5-tert. Butyl
Octane.
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