Organic Naming

Name -

Alkanes and Alkyl Groups

1) Determine the number of carbon atoms in the longest chain of each of the following, and name
the parent hydrocarbon represented by the longest chain.

(8 G-G-G-G-C-C (b} C-C-C-C-C
c-c-C : C-C-B-C-C
c-c-Cc-C-C
@ ¢ (@) C-E-g-G-E-C-¢-C
G-G-C-G-C-C ccc¢g c-c-C
i i :
c-GC C-C-C Cc-C
a) b.)
c) d)
2.) Name the following hydrocarbons. Care: eand f are tricky!
(a) CHS—CHZ—?H—CHQ—CHQ—CH-& () CH3~CHo~CHo=CH=CHo~CHz-CHg
CHs CHz~GHa
(c) CHa—CHg—C[?—H*CHz—GHz—CHz—CHQ-GHg (d) CH3—CH-CHo—CHo—CHo—CH3
CHy—CHg (I3H3
(e) CHa—CHz—CHQ—GHz—CHE—?H—-GHg (f) CH3—(I3H—CH2-CH2—CHQ—CH3
CHa—CHz-CHga CHo=CHg

a.) b.)

c) d.)



3) Re-write the following structures to show the hydrogens attached.

C c
| |
{a) C—(I':-C-[IZ’—C {b) (!3-(13—(3—(3 (c) G—C-—?-—C—-?—-C-—?—C—C
C C cC-C C-GC C c
PR
G=—C
a.) b.)
c.)

4.) Draw the following hydrecarbons. Include all hydrogens.

(a8) 3-methylhexane lc) Z—methylpentane (e) 3-ethylheptane
bY 4-ethyloctane (dj 4-propylnonane () 5-propyldecane
a.) b.)
c.) d.)
e) f.)

\O} s —ouyTosioars .

5.) What is wrong with each of the following? (You may have to sketch the molecule to see the error
in some cases.) -

{a) B-methylheptane (b) 1-ethythutane
gHo CHs
{¢) CHg-CHa-CH-CHg (d) CHS—(T‘H—CH;;

CHs



d)

6.) CHa-{i‘:H—CHg—(i‘:H—CJ-Ig—CI:H—GHZ—GHE = 2,4,6-trimethyloclane
CHsg CHs CHs
CHz  CHx-CHg CHg
CHa—Ii';-GHg—(;}—CFg—CH;_h(I:‘.—CHQvCHg—CHa
CHz CHe—CHz  CHo—CHo-CHg
.= 4,4—dieth‘_l,rl—.?,2,?—trimethyl—?—prupyidecana

Count up the number of carbons and hydrogens in the two example molecules above. The
general formuiafor a simple straight-chain hydrocarbon (methane, ethane, etc.) is CnHanggo.

What is the general formula for a branched hydrocarbon?

7.) Name the following molecules,
(a) CHg~CH - CH-GHg

(b) CH3—GH2—(I3H—CH2—GH3

GHa—CHz—GHz GHQ—GHE CHQ—CHQ—C—CHQ—CHE
CH3-—CH2—(%H~CH2—CH3
o - cHs
(€) CHy-G-CHa—CHz-CH2-CHz-C-CHg  (q) CHa~GH-CH-CH-CHa-CHg
CHg CHg CH3-CHz  CHp—CHa
oy o
(®) CHa—CHg—CHT?—GHg—CHg () ?HQ—CHQ—CH“CHE—CHQ—?—CHS
CHp~CH2—CH>-CHg CHg CHag
CI3H2—CH2—CH3
(g) CH;_:,—CH—CI-Ez—fIJH——CHg (h) (}HQ—GHQ—CHE—CHQ—CHE—?HE
CH3-CHo-CHo CH2—-CH3 CHz-CHo
CH3~4|3H—CH2—CH3 (|3H3 ?Hg
(i} CHa—CHg—?H+CH—GH2—CH3 i) CHa—CHg—CHg-—?H—CH-?—GHg
CHQ—?H-CHE—CHg CHg CHe=CHpg
CHs
(I3H2~CH3 CHE—-fi':Hz
(k) CHa—CHg—CHg—(I}H—CH—{IZH—GHa ()] CHa—CH—’?HE
CHa~CHz-CHa CHo-CHg CHs-CHQ—CH—(i?.H-CHa

CHQ—([:H—CHQ—CHS
CHz—CH3



8.) Sketch the following molecules.
(a) 8-ethyl-2,3-dimethylhexane
(b) 2,2-dimethyl-5, 6-dipropylincnane
(c) 4-ethyl-3-methyl-5-propyloctane
(d) 2,2,3,3—tetramethylpentane
(e} 3,4—diethylhexane

a.)

e.)

g.)

([ T

e Al

(g) dimethylpropane (why were no numbers used?)
(h) 4-ethyl-2-methyloctane

(i) hexamethylpentane

(i) 3,6-diethyl-4—methyl-5—propyloctane

(f) 5-butyl-6,6-diethyl-3,3, 7-trimethyldecane

b.)

d)

f.)

h.)

J)

9.) Write the condensed structure and name for the three structural isomers having the molecular

formuia CsHyz.

Write the condensed structure and name for the two structural isomers that involve a single methy!

group attached to hexane.

Write the condensed structure and name of the four structural isomers that involve two methyt

groups attached to pentane,

How many isomers of CgHyg contain ng side chains other than a single methyf group?



10.) Name the following compounds.

P Gt'?
@ HeC” T~ CH-CHo—CHg (b) HoC——CH —CHg
HC  CHe H3C—HC——CHg
CHa
HaC CHE
~. P an CHa
© !/GH—CHg (d) HgC—HC c<
Hol \ / CHo—CHg
HoC——CHo
HoC——CHz o
Ha
HoC 4 cH”
€ | |
H=C CH
:\ﬂ Z TSCHpCHa
ngu—— \_.-{l
CHg

11.) Sketch the following compounds.

, 2—dimethylcyclobutane (d) propylcyclopropane
EE:; 1,12,2—trimex’:h;{ccyclopmpana (e) 1,3—diethyl-2, o—dimethyleyclooctane

() 1,3—dipropylcyclopentane (H 1,2,4-triethylcycloheptane

a) b.)
c.) d.)
e) f)

12.) Draw the condensed structure for the following.
(a) 1-hexene {c) 3—decene (e) 2-octene
(b) 4—nonyne (d} 2-heptyne (fy 1-octyne

a.) b.) c)

d) e) f)



13.) Name the following.
(b) CHs~CHz~CH2—~CHa~CH2-C=CH

(¢) CH3~-CHz—-CH2-C=C~CHz-CH2—CH2—CH2—CH3

(d) CHg-CHz~CH=CH~CHz~CHz~CHg

14.) Draw the condensed structure for each of th= following.

(z) 4—ethyl-8—mathyl-2-hexene
(£) 3-methyl-4—octyne

{c) 1-ethyl-1-cyclononene

(d) 3—ethyl-4—msthyl-1-hexyne

a.) b.)

d.) e)

15.) Name the following compounds.

Ha(l.‘,
(@ CHz— (;.5_ (;}H_ CH=CH~ CHz—CH3
HaC CHz—CHg
HsC CH
© N s
HC =—CH
HC=—=C
N
CHg

(e} CHz—CHs—-CH :('IJ—CHQ—CH;;
CHg

a) b.)

d.) e)

{e} dimethyl-2-butene

(f) 3,€~dimethyl-1—cyclchexene
(g} cyclopropyne

(h} 1,3—dimethyl-1—cyclopantans

c.)
f.)
?HE—CHE
(b} CHz—CHs— (FDH— =C-CH- ?H— CHg
CHo—CHa CHg
o ot
(d) CH—CH
/
HzC ?Hz
|
HzC CHz
N o= C/
HC
ey
HoC %CH
v
HaC _CH-CHg
~ CHa
c)
f.)



