OpenStax Organic Chemistry: A Tenth Edition Student Solutions Manual

Chapter 3 — Organic Compounds: Alkanes and Their Stereochemistry
Solutions to Problems

3.1 Notice that certain functional groups have different designations if other functional groups
are also present in a molecule. For example, a molecule containing a carbon—carbon double
bond and no other functional group is an alkene; if other groups are present, the group is
referred to as a carbon—carbon double bond. Similarly, a compound containing a benzene
ring, and only carbon- and hydrogen-containing substituents, is an arene; if other groups
are present, the ring is labeled an aromatic ring.
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3.4 We know that carbon forms four bonds and hydrogen forms one bond. Thus, draw all
possible six-carbon skeletons and add hydrogens so that all carbons have four bonds. To
draw all possible skeletons in this problem: (1) Draw the six-carbon straight-chain skeleton;
(2) Draw a five-carbon chain, identify the different types of carbon atoms on the chain, and
add a —CHs group to each of the different types of carbons, generating two skeletons; (3)
Repeat the process with the four-carbon chain to give rise to the last two skeletons. Add
hydrogens to the remaining carbons to complete the structures.

7o 1
CH3CHoCHoCHoCHoCHg CH3CHoCHoCHCHg CH3CHoCHCHoCHg4
e e
CHSCHQ(%CHB CH3(|3HCHCH3
CHjy CHj
3.5 (a) Nineisomeric esters of formula CsH1002 can be drawn. The procedure is described in

Problem 3.4.

I I I
CH3CH,CH,COCH4 CH3C|IHGOCH3 CH3CH,COCH,CHg4

CHg
I e I
CH3COCH,CH,CHg4 CH3COCHCH3 HCOCH,CH,CH,CHg
e poTe I
HCOCHCH,CHg HCOCH,CHCH4 HCOC|ZCH3
CHj
(o) Two isomers can be drawn.
i
CHaCH,CH,C=N and CHzCHC=N
(c) Three isomers can be drawn.
CH3CH,SSCH,CH3 CH3SSCH,CH,CH4 CH3SSC|HCH3
CHj

8/9/2023 2



OpenStax Organic Chemistry: A Tenth Edition Student Solutions Manual

3.6 (a) Two alcohols have the formula C3HsO.

(|)H

CH3CHoCHoOH  and  CH3CHCH4
(b) Four bromoalkanes have the formula C4HqBr.
Br (|;H3 Br

|
CHaCHoCHaCHaBr  CH3CHaCHCHg  CH3CHCHZBr  CHaGCHs

CHj
(c) Four thioesters have the formula C4HsOS.
i f 1 i
CH3CH,CSCHg CH3CH,SCCH3 HCSCHCHj, HCSCH,CH,CHy
3.7
CHSCHECHg:HEmE% CHSCHECHzl%H—%— CHSCHzcl;H—%— CH3CH2{|3HCH2§’7
CHg CHoCHg CHy
CHg CHa CHg
$ s
CH3CHCH,CH CH4CHLC CH3CHCH CH3CCH;
a(HCH, 2‘%‘ 4 2|_§' BCH -%- HG :%-
CH3 CHa CHj CHa
3.8
(a) p (b) p ot p (© P P
(|3H3 CH3(|}HCH3 C|IH3 (|3H3
p t s s p p s s p p ts 4 p
CHgy
P
3.9 The carbons and the attached hydrogens have the same classification.
(a) » (b) p tp (© P P
(IJH3 CH3(|}HCH3 (|3H3 (|)H3
CHZCHCH,CH,CH, CHzCH,CHCH,CH, CH3CHCHp—C—CHg
p s s p pos t s p pot s | P
CHj
P
3.10
a CH b C ¢ . CH
@) ) CHgCHCH; ©) 7\ Gt
CHa?H?HCHa CH3CHoCHCH,CH3 CHsCHzf%CHs
hY
CHs CHg
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3.11 (a)
- T
CH3CH,CH,CHoCHg CH3CHoCHCH5 CHaCCH;
CH,
Pentane 2-Methylbutane 2.2-Dimethylpropane

(b) Step 1: Find the longest continuous carbon chain and use it as the parent name. In (b),
the chain is a pentane.
Step 2: Identify the substituents. In (b), both substituents are methyl groups.
Step 3: Number the substituents. In (b), the methyl groups are in the 2- and 3-
positions.
Step 4: Name the compound. Remember that the prefix di- must be used when two
are the same. The IUPAC name is 2,3-dimethylpentane.

CHg

3 4. .3 2 1
CHRCH,CHCH—CHgy 2 3-Dimethylpentane

CHj
© oHy (@ CHs
(CHa3)»CHCH,CHCHj (CHa)3CCHCHCH
CHj
2 4-Dimethylpentane 2.2 5-Trimethylhexane

3.12 When you are asked to draw the structure corresponding to a given name, draw the parent
carbon chain, attach the specified groups to the proper carbons, and fill in the remaining

hydrogens.
(@ CHy (b) s
CH3CHQCHQCHQCHQC]?HCHCH2CH3 f:HSCHgi::HZLl:—E|:HCH2[:H3
CHg CH3 CH,CHs
34-Dimethylnonane 3-Ethyl-4 4-dimethylheptane

(© ?HECH:ECHB (d) (|3H3 (|3H3

CH3CH,CH,CH,CHCH,C(CHa)5 CH3CHCH,CCHg

CH4
2 2-Dimethyl-4-propyloctane 2.2 4-Trimethylpentane
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3.13
CH,CH,CH,CH,CH CH,CH,CH,CH CH,CH,CHCH CH,CHCH,CH
32222%322|j{ 32|2j{ 3]22%
CHj CHj CHg
Pentyl I-Methylbutyl 2-Methylbutyl 3-Methylbutyl
CHs CHs CHs
CH4;CH C CH CHCH CH,;CCH CH;CH-CH
3CH> é 3 —§— 3 2‘%‘ 3G j{
CH3 CH>CH3
[.1 —Dlmethylpmpyl 1.2-Di mclhylpr()pyl 2 2-Dimethylpropyl  1-Ethylpropyl
3.14

3.3 4.5-Tetramethylheptane

3.15 The graph shows the energy of a conformation as a function of angle of rotation.
—

14 kJ/mol

Energy v

| | I | [
0° 60° 120° 180° 240° 300° 360°
Angle of Rotation

HaC HaC
é; ﬁ ,@ 2& “Ji{f
HH H HHH b O HHH T RH
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3.16
(@)
CHj The most stable conformation is staggered
H H and occurs at 60°, 180°, and 300°.
H CH
2 3
(b)
CHz __ 6.0 kl/mol The least stable conformation is eclipsed and
H occurs at 07, 120°, 240°, and 360°.
/|} H HCH3
4.0 kJ/mol 6.0 kl/mol
(©, (d)
I
16 kJ/mol
Energy A
o (EI]C Iéil’ l?'i\E]‘ fi{I‘ _’\l.ilil" _’u‘.E\“"
3.17
CHj
This conformation of 2,3-dimethylbutane is
HyC H "
the most stable because it is staggered and has
the fewest CHz«<»CHs gauche interactions.
H CHa
CHg

3.18 The conformation is a staggered conformation in which the hydrogens on carbons 2 and 3
are 60° apart. Draw the Newman projection.

I

CHy (3-8 kI/mol

H CHz _
|
" 3.8 kJ/mol

= CHa~
CHs 2

Y 3.8 kJ/mol
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The Newman projection shows three gauche interactions, each of which has an energy cost
of 3.8 kd/mol. The total strain energy is 11.4 kJ/mol (3 x 3.8 kJ/mol).

Additional Problems

Visualizing Chemistry

3.19
@) /2 (b) H3 i'|| amide
CHyCH— C ""—' carboxylic N\//CHQN(CHECHB)g
| acid C T
N— NHo on I
aromatic ? CH w Hine
ring amine e 3
aromatic
Phenylalanine CgH{1NO» ring
Lidocaine C14H5oN50
3.3.5-Trimethylheptane
3-Ethyl-2-methylpentane
2.2 4-Trimethylpentane 4-Isopropyl-2-methylheptane
321
CHq
HO H In this conformation, all groups are staggered

and the two methyl groups are 180° apart.

CHs
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Functional Groups

3.22
@ CHE?H (b) &
alcohol he ketone
NHCHs
L5 ~ v \
zu'(}_mutic amine alkene
ring
(©) H amide (d) carboxylic
| acid
W/ o ﬁ / 1C1C
C/
| CH3;CHCOH
CH, I
S NH2
aromatic T
ring :
G amine
() alkene carboxylic
\‘ ac1d chloride
ketone
alkyne O
alkene

3.23 Different answers to this problem and to Problem 3.24 are acceptable.

(@) ? (b) 3 ) 0
CH3CHoCCHoCHs CH3CNHCH,CH; CH3COCH,CH,CHj
(d) ﬁ () ﬁ ﬁ () HaNCHCHoOH
Gl CHaCCH,COCH,CHg

H
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3.24 For (a) and (h), only one structure is possible.
(a) ﬁ (b) CSHQNZ CHscHECHECHECEN
C4H801 CH3CCH2CH3

(C) [|:J) (|j| (d) CBHHBJ’Z CHSCHECH:CHCHQCHEBF
C4HBO‘2: HCCHECHECH

() CgHig: CH3CHoCHsCHLCHoCHa ()

@ CsHg: CHsCH=CHCH=CH,  (h) Q
CSHSO" HEC:CHCCchHB

3.25
(@) O (b) sp (c) 0
| ~p2 % g—q—.’i/?g
2T _c=n 7 ToH

3.26 (a) Although itis stated that biacetyl contains no rings or carbon—carbon double bonds, it
is obvious from the formula for biacetyl that some sort of multiple bond must be
present. The structure for biacetyl contains two carbon—oxygen double bonds.

(b) Ethyleneimine contains a three-membered ring.
(c) Glycerol contains no multiple bonds or rings.

(@ / also possible: v (b) 'I'
oo | o O o o | M

Il |l I il | HoC—CHo
CH3C —CCHz \HCCH,CHo,CH HCCH;CCHg .'

: Ethyleneimine
Biacetyl Y

© OH

HOCH,CHCH,OH

Glycerol
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Isomers

3.27 (@) Eighteen isomers have the formula CsHzs. Three are pictured.

CH,CHg CHg CHg
CH3CHoCHCHoCHCHoCH,CHg CH3CHoCH5CHCH,CHs CHaG —CCHg
CH3 CHag

(b)  Structures with the formula C4HsO2 may represent esters, carboxylic acids or many
other complicated molecules. Three possibilities:

i I
CH3CH,CH,COH CH3CH,COCHz ~ HOCH,CH=CHCH,0H
3.28
G GHs
CH3CHoCHoCHoCHoCHoCHg CHyCHoCHoCHoCHCH CHgCHoCH,CHCH,CH,

Heptane 2-Methylhexane
g i
CHaCHZCH,CCHs CHaCHZCHCHCHS
CHg CHg

2.2-Dimethylpentane 2 3-Dimethylpentane

e
CHZCH,CCH,CHs CH3CH,CHCH,CH
CHg CH,CHg

3.3-Dimethylpentane 3-Ethylpentane

3.29 (a)
Br CHy
CHCHCHCH CHyCHGHCH,
CHg Br
sdme sdme
8/9/2023

3-Methylhexane

CHy
I

CHaCHCH,CHCH
CHs

2 4-Dimethylpentane

G s
CHZCH —CCHg
CHg

2.2 3-Trimethylbutane

7
CHBCIHCHCHS
Br

sdme
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(b)

OH HO HO OH

CH HO o
same same different

Give the number “1” to the carbon bonded to —OH, and count to find the longest chain
containing the —OH group.

(c)
CHy CHoCHy CHy  CHy
CHaCHaCHCHZCHCH;  HOCHZGHCH,CHCHg CH3CH,CHCH,CHCHo0H
5 | 6 |
| CH,OH CHs
different same same

3.30 The isomers may be either alcohols or ethers.
?H ?HS CHg
CHsCHpCH,CHy, —OH  CHaCH,CHCH;  CH3CHCH,— OH CHBCI:CH3
OH
OCHj

|
CHSCH2CH2_OCH3 CHSCHCH3 CHSCHQ_OCHECHS

3.31 First, draw all straight-chain isomers. Then proceed to the simplest branched structure.

(@) There are four alcohol isomers with the formula C4H100.

OH CHg OH
CHaCHCHaCHaOH  CHgCHRCHCHg  CHaCHOHROH  CHaGCHg

CHq

11 8/9/2023



OpenStax Organic Chemistry: A Tenth Edition Student Solutions Manual

(b) There are 17 isomers of CsHi3sN. Nitrogen can be bonded to one, two or three alkyl
groups.
e e
CH3CHoCHoCHoCHoNHs  CH3CHoCHoCHCHg  CHgCHoCHCHLCH,

= ki
CHaCHaCHCHaNHp  CHaCHpGCHg  CHaCHGHCHG  HaNCHCH,CHCH

CHy CHjy CHjy CHy
f f

CHaCCHNH, CH3CHoCH,CHoNHCH, CHCH,CHNHCH,
CHy
CHj CHjy CHs

I [
CHGCHCHoNHCH;  CHGCNHCH3  CHaCH,CHoNHCH,CHy - CHGCHNHCH,CH

CHg
oo i
CHaCHaCHRNCHg  CHCHNCHg CH3CHoNCH,CHg
CHs

(c) There are 3 ketone isomers with the formula CsH100.

I I I
CH3CHoCHoCCHg CHgCHpCOH,CHg  CHRCHCCH;
CHs

(d) There are 4 isomeric aldehydes with the formula CsH100. Remember that the
aldehyde functional group can occur only at the end of a chain.

I I i T8
CHaCHaCHaCHCH  CHaGHCHoCH CHaCHoGHCH CHyG—CH
CHs CHg CHj

(e) There are 4 esters with the formula C4HsOz.
i i i n
CH3CH,COCH4, CH4COCHoCHg HCOCH,CH5CH4 HCOCHCH,

8/9/2023 12
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(f)  There are 3 ethers with the formula C4H100.

i
CH3CH,OCH,CH4 CH30OCH,CH5CH4 CH3;0OCHCH34
3.32
(@) CHzCH,OH  (b) ?HB 9|)H (d) ?H
CH3C|ICEN CH3CHCH;4 CH3CHCH,OH
CHs
© O ®  OH
CH3;CHOCH4 CH3(|3CH3
CHg
Naming Compounds
3.33
E|Sr
CH3CHoCHoCH,CHoBr CH3CH,CHoCHCH; CH3CH,CHCH,CHg
|-Bromopentane 2-Bromopentane 3-Bromopentane
3.34
N . e = % 1=
CH3CHCH,CH,CHCHLCI CH3CHCH,CHaCCH; CH3CHCH,CHCHCH
Cl Cl
[-Chloro-2.5-dimethylhexane  2-Chloro-2.5-dimethylhexane 3-Chloro-2 5-dimethyl-
hexane
3.35
@) ?Ha (b) (|3H3
CH3CHsCH5CH5CHoCHCH4 CH3CH2C|3H — CH2(|ICH3
CH,CHy CHj
2-Methylheptane 4-Ethyl-2 2-dimethylhexane
(© CHs CHs (d) OHg ha
CHaCHoCHCHaG—— CHCHaCHg CHaCHoCHCCHACHCH
CHoCHg CHj
4-Ethyl-3 4-dimethyloctane 2 4 A-Trimethylheptane
13 8/9/2023
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(e) (|;H3 ?HQCHSFHS
CHacHgCHgCHQCHCHg?
CH5CHg4

3.3-Diethyl-2 5-dimethyInonane

3.36

(a) CHg (b) ?Hs

CHCCHs

I
CH3CHCH,

CHa
2 2-Dimethylpropane

2-Methylpropane

3.37

(@) ?Hs

CH3CHCH,

(b) CH3CHg

Ethane
2-Methylpropane

3.38
(@) FHs (b)

CH4CHCH,CH4CH,

2-Methylpentane

(c) Haﬁf (|3H3 (d)
CHaCHECH,CH,CHy
CHg

2.3 3-Trimethylhexane

(e) ?Ha ?HgCHs ®
CHyCHRCHpCHCH,CCH,
CHs

3.3 5-Trimethyloctane

8/9/2023

CHCH3

U] CH3(|3HCH3
CHaCHaCHaCHEHCH;CHg
CHg
4-Isopropyl-3-methylheptane

(€) CH3CHaCHoCHCHoCHg

Hexane

CHg
CHSCHE%:CH3
CHq
2 2-Dimethylbutane
CHaCHg  CHg
CH3CHoCHCH,CHoCHCH,

5-Ethyl-2-methylheptane

HS? ?Hs
CH3(|: = ?CHQCHgCHS
HaC  CHj

2.2 3 3-Tetramethylhexane

14
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3.39
T 7
CH3CHCHCHoCHACHg CH3CH,CHCHCH;4 CH3CHoCHCH,CH;
Hexane 2-Methylpentane 3-Methylpentane
i s
CHyCHaCCH CH3CHCHCH
CHj CHj
2.2-Dimethylbutane 2 3-Dimethylbutane
3.40
Structure and Correct Name Error
CH»CH CH .
@ | 23 g | 3 The longest chain is an octane
CHSCHCHECHECHE?CHS and has only methy! branches.
1
CH5
Correct name: 2.2.6-Trimethyloctane
(b) [|3H3 The longest chain is a hexane.
Numbering should start from the
?HSCH?HCHECHE%HE’ opposite end of the carbon chain,

CH,CH4

nearer the first branch.

Correct name: 3-Ethyl-2-methylhexane

© (|:’H3 Numbering should start from the

CHaCHoC——CHCH,CH,4 opposite end of the carbon chain.
il | | 6 See step 2(b) in Section 3.4.
CHg CH,CHg

Correct name: 4-Ethyl-3 3-dimethylhexane

(d) (|3H3 (|}H3 Numbering should start from the
CHACHACH —?CHECHEGHECHB opposite end of the carbon chain.
1 8
CHj

Correct name: 3 4. 4-Trimethyloctane

(€ (|3H3
CHyCHaCHaCHCH,GHCH,
8
CHaCHCH

The longest chain is an octane.

Correct name: 2.3 ,5-Trimethyloctane
15 8/9/2023



OpenStax Organic Chemistry: A Tenth Edition Student Solutions Manual

341
@ CHy CHCH, © CHg
CH3COHCCH,CHg CHCH,CHCH;
CHy CHoCHg CH3CHCHoCHoCHRCHCH,CHoCHoCHACH,
4 4-Diethyl-2 2-dimethylhexane 6-(3-Methylbutyl)-undecane

Remember that you must choose an alkane whose
principal chain is long enough so that the substituent
does not become part of the principal chain.

Conformations

3.42 (a), (b)
3.8 kl/ a
CH 3.8 kl/mol 7" CH Cﬁs"‘—ﬁ 0 kJ/mol
s HaC H
CH3CHo,~ CHCHg i\
H Gt HH™ HsC CH
C2-C3 bond H ° 3
4.0 kJ/mol 11.0 kJ/mol
2-Methylbutane Most stable conformation Least stable comformation

The energy difference between the two conformations is (11.0 + 6.0 + 4.0) kJ/mol —
3.8 kd/mol = 17.2 kJ/mol.

(c) Consider the least stable conformation to be at zero degrees. Keeping the front of the
projection unchanged, rotate the back by 60° to obtain each conformation.

8/9/2023 16
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3.8 kJ/mol

CH —
CHs H=— 6.0 kJ/mol /" GHa
Q H HsC H
H CH HCAs T HCH H CH
CHy_ ) ° A \3 o i

3.8 kJ/mol 6.0 kJ/mol 6.0 kJ/mol
at 60°: energy = 3.8 kJ/mol at 120°: energy = 18.0 kl/mol at 180°: energy = 3.8 kJ/mol

Cg,%-'— 11.0 kJ/mol CHSH\“\J 3.8 kJ/mol
| H CHa
} 3.8 kl/mol
H HCH3 H CHj
S AN H
4.0 kJ/mol 6.0 kJ/mol

at 240°: energy = 21.0 kl/mol  at 300°: energy = 7.6 kJ/mol

Use the lowest energy conformation as the energy minimum. The highest energy
conformation is 17.2 kJ/mol higher in energy than the lowest energy conformation.

21 21
18
7.6
Energy 3.8 3.8
delimol) e e AR 3 i IR (RSN Vo ¥
60° 120° 180° 240° 3007 3607
Angle of Rotation
8/9/2023

17



Energy

OpenStax Organic Chemistry: A Tenth Edition Student Solutions Manual

3.43 Each CHsz«<>CHs gauche interaction has a value of 3.8 kJ/mol.

" CHg 7 CH3 ™ CHy ™
HC H HaC CHg H CHs
&
S 5
H CH H CH H CH
CHs J 3 H 9 CHs ._('_: 3
2 CH3<>CHj; gauche 3 CH3==CHj; gauche 3 CH3<=CH; gauche
=2 x 3.8 kJ/mol =3 x 3.8 kJ/mol =3 x 3.8 kJ/mol
= 7.6 kJ/mol =114 kJ/mol =114 kJ/mol

3.44 Since we are not told the values of the interactions for 1,2-dibromoethane, the diagram can
only be qualitative.
least stable

BrbBr HH Br H BrH Br H HH Br Br HH

most stable

0° 60" 120° 1807 240° 300° 360°

The anti conformation is at 180°.
The gauche conformations are at 60°, 300°.

3.45 The eclipsed conformation at 0° rotation has the largest dipole moment but is a high energy
that is present in low abundance. The anti conformation has no net dipole because the
polarities of the individual bonds cancel. The gauche conformation, however, has a dipole
moment. Because the observed dipole moment is 1.0 D at room temperature, a mixture of
gauche and anti conformations must be present.

8/9/2023
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3.46 The best way to draw pentane is to make a model and to copy it onto the page. A model
shows the relationship among atoms, and its drawing shows these relationships in two
dimensions. From your model, you should be able to see that all atoms are staggered in the

drawing.
HH HH
\/ v/
F i i\ '
HH HH HH
3.47
HH HH
\ \F;
Cl C C
b3
4" 4,
HH HH
General Problems
3.48
(a) CHBCH20H20H2CH2BT (b) CH200H3 (C) CI:HS
CHaCHC =N
(d) CH,0H (e) There are no aldehyde ) CORH
1somers. However, the
structure below 1s a ketone
1somer. 0 CHj
I
CH3CCHj3
3.49 (a) Because malic acid has two —CO2H groups, the formula for the rest of the molecule is
C2H40. Possible structures for malic acid are:
o 0 I moo
HOC—"(|JH —COH HOC—(|)HCH2 -COH HOC“—(]I—"COH
CH,OH OH CHg
primary alcohol secondary alcohol tertiary alcohol
i I I I I i
HOC—CH>0CH5, ~COH HOC — OCH»CHs~ COH HOC—O|CH—COH
CHg
(b) Because only one of these compounds (the second one) is also a secondary alcohol, it
must be malic acid.
19 8/9/2023
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3.50 To solve this type of problem, read the problem carefully, word for word. Then try to
interpret parts of the problem. For example:
@)
Il
1)  Formaldehyde is an aldehyde, 1 C 1
2)  lttrimerizes — that is, 3 formaldehydes come together to form a compound C3HeOs.
Because no atoms are eliminated, all of the original atoms are still present.

3)  There are no carbonyl groups. This means that trioxane cannot contain any —-C=0
functional groups. If you look back to Table 3.1, you can see that the only oxygen-
containing functional groups that can be present are either ethers or alcohols.

4) A monobromo derivative is a compound in which one of the —H’s has been replaced
by a —Br. Because only one monobromo derivative is possible, we know that there
can only be one type of hydrogen in trioxane. The only possibility for trioxane is:

| | Trioxane

3.51 The highest energy conformation of bromoethane has a strain energy of 15 kJ/mol. Because
this includes two H—H eclipsing interactions of 4.0 kJ/mol each, the value of an H-Br
eclipsing interaction is 15 kJ/mol — 2(4.0 kJ/mol) = 7.0 kJ/mol.

—_—

15 klJ/mol

Energy

0° 60° 120° 180° 240° 300° 360°

e A e e

HHH

8/9/2023 20
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3.52
Most stable Strain Least stable Strain energy
energy
@) CH5 * 3.8 kJ/mol 21 kJ/mol
H: é ;H
H CH
cl
(b) CHj 7.6 kJ/mol 23 kJ/mol
H \lij :H
Hs,C CH
3 CHa 3
(©) CHg 7.6 kd/mol 26 kd/mol
|
H CH HH C
CHy  ° 3CHg
(d) 15.2 kJ/mol CHj ** 28 kd/mol

CHj
H3C®H
HsC CHg
CHj HgC H

CH3CH,

*most stable overall (least strain)
**|east stable overall (most strain)
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3.53

A alcohol B ester
c carboxylic acid D C—C double bond (alkene)

The carboxylic acid and alcohol groups in Pravachol are an ester (lactone) group in Zocor.
The alcohol at the bottom left of Pravachol is a methyl group in Zocor.

3.54 A puckered ring allows all the bonds in the ring to have a nearly tetrahedral bond angle. (If
the ring were flat, C—-C—C bond angles would be 120°.) Also, a puckered conformation

relieves strain due to eclipsed hydrogens.
H

3.55

H3C CH3 HSC H
In one of the 1,2-dimethylcyclohexanes the two methyl groups are on the same side of the
ring, and in the other isomer the methyl groups are on opposite sides.
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