CHAPTER 12 Snecoy ane Drganic Chemistry

We apain distneuish the two isomers by numbering the bonde: in such & war
that the triple hond has the lowest poasible number. Thus the lef-hand semer ks
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g r H | | 1 =butyre and the cphi-hand strocoure is 2-butyoe.
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; | | ! COWCEPT TEST: Can alkynes ever have geometrical isomers?
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S . SAMPLE EXERCISE 12.10: Mame the compound with the following cor
bt 1 '

densed malecelar structuee,

CH -\.;_'E:E_:.: I 2': HGH _-.] 3

SOLUTIOMN: The name of the compound is based an the longest carban chaln ir
s structure, Somatines it is ezsizr to identify the longest chain by redrasing the
structure showing all the carbon-cartzon bosds. Doing sa, we get:

El

i CH—C=C—CH.—CH—CH,

|

The carhon backbone is six casbon atoms leng. 1F we number the atoms from lefi
tn right to minimize the sumber of the lacation of the C=C Lripl2 Dond (pataesr
C-2 and C-3), then the methyl sde chain is attached at C-5 and the name ot the
compound is S-methyl-2-hexyns,

PRACTICE EXERGISE: Kame the compound with the following condense
fricecu lar structure:

C r;_:':.:l I_'\-_:E:_: 3 :':H'\.}.-
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y: SECTION 122

Alkanes have the general formula Cyllzy—a, where i is
the number of carbon atoms per molecule, The boiling
el melting points of alkanes generally increase wilk
increasing o Creloalkanes have the formula Cully The
chialr molecular shape of cvelohexana has lover CRErgY
than the boat form, Structurel semers have the same
melecular farmula but different bonding arrungements
of thelr aloms and different properties,
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SECTIOM 12,4

-

The oclune grade of gasoline is boosted by the addition

% af armmalic compounds with planar, hexagonul rings
I% and delocalized « clectrans, as in bemzape ':LIF.HL.]- Aro-
o mabic compounds, pacticularly pelyverelic aromatic h¥-
,r{ drocarbons (PAHs), which consist of fsed bepgene
" rings. have ver v slable molecular stracmres,

| SECTION 12,4

it Omganic compounds containing alenhol (R—O0-—H) and
o elber (B—0-R) Junctienal groups are added Lo EEAN-
- lne m promole combusiion, though thev have lower
{uel values than those of hydrocarhons.

CSECTION 12.5

Curbohydrates arc a class of organic componreds with
¢ the gencral maolecular fnrmula CHAY. Ameng che
& smallost carbohydrates are simple sugars, such §s wlu-
B cone iLgH 00 ). These sngars in their apen-chain form

nidin either aldehyde or ketone functional RroLe,

B lhes: chains underge intramolecular reactions chat
& tesulr in the formation of ring structures that ure the
darinant form of sugars. Dissaccharides and  pole-
o =wrharides, including starch and celtuloss, form from
B iondensation reuctions of simple migar molecaies,
k. :_'.'drul}':t'-s iz the reverse.of a condensation reaclion.
B iveriing insoluble polrsaccharides such s atarch
A0k init sol bie monaosaceharides.
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SECTIOM 12.7

Cogl, the product of high-pressure and high Lepera-
ture plant decompesttion over millons of vears. is
graded according o its carhon content and fuel value,
Anthracioe has the kighest values of bach.

LECTION 12.8

Hydrogen has a high fusl value, bat it low density amd
difficully of smorage make it currently wosuitable for
large-acale use. Stovage media include metals, such as
titaninm. zirconium, and hafninom. chat form metal he

drides wilh apparent formula ATl

Methanogenic hacteriu convert plant hinmass into
wethane. Other produsts include echanol and the sim. _
plest carboxylic acids: formic acid and acetic acid.
Amines ate urganic compounds containing an —NH,;
mnclional group. where R car be a hvdrogen atom or &
I-'leT"-'-'E.'-."lILILl!] quhstituenl. Afathasasarcing bacteria CO
verl mechylamioes into methane. carbon divxide. and
arnmoniin - 0" "
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FECTION 4234 I, ﬂi‘

The combustion of erganic compounds gives OO, and
TL0, which can be trapped and weighed 1w give the
abomic carbun and hydrogen content. The oxvzen cuon-
tenl s generally obtained as the remaindee: The resnlcs
lead to o empirical formula for the sample: che ELOpiri-
cil formula cin be convered into 8 molesular formula i
the molar mass has been measured,
'r

DECTION == )12.1D

Alkenes conrain oue or more double bonds, the rigidity
of which leads to the [oomation of geometric isomers.
Simple alicyies contain at least ane miple bood.
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Key Terms

aleohol {p. 573 carbomyl roup 1p, 5781
aldehvde ip. 5771 curhoxylate anicn (p. 587
alleene (p. 597) carboxylic acid (p, 587
alk vl groag dp. 54H) rondemantion ip. 381]

alkyne (p. 54949)

arnmime [p, 5HE)

arpmati: hydeecarbon {p. 5371)
carbiohydrate iswecharided (p, 5700

ciker ip- 3751

Key Skitis and Concepts

SECTIONW 12.1

Enom how to caleulate the vepor pressure ol ancideel sodulion
al valatile compoments fram Baoualt's Jew,

SEGRIDN. 12.2

T ssbsle Lo prame ane dnve the Lawis structures of o-sllanes
writh as many as 19.carbon stoms per mobecads,

B ahle b sketch the boat and chiaic conformetions of ceclo-
hexane and explain why the chair forrn is the moze stable
conlormalin.

e abile to drasr che Lewis siructures and name branched
alls e somess,

SECTION Q2.3

Be ahle bo deaw the szuctures of benzene end substiluled
hengene componinls,

Understond the meaning of the term gaiycpellc aromalic
hxdrocarboms,

SECTIOMN 12.4

Toderstand the meaning of the tarm ool groop.

He able to roommizs e aloohio! Fenctionsl group (B-0-Hi and
the ether lunctional groap (E-C-HLL

Tnderstand why the el values of axypenated compeunds
such g5 alephils aod ethers goe lower than thoss of the
correspunding elliencs,

Fracisonal distillation (p, 558)
Fumcrional growp {p. 573)
grnedric isemer (p, 593)

hemiscetal (p. 576
hydrolrsis (p. 55%)

ideal solurtion [p. 5461)
ketome ip. 5517
mesnnzaccharide ip, 376
oeganic compound §p. 575
pu|3.'ﬂE.:'!|’.‘h-BI|.d.l::i|J- 5T
srrmctuaral isomer i 1P|

SECTION

12.5

Brcopnize the alichyde growp and the kefone group and onder-
atand chat cach inrludes & serbory! proup,

Uaderstand the cyclization teactions that resudt i the
ferriacera faros ol aklohednaes.

[nécrstand hove manasgacherides are reversibly linked
together through condensalion reactlons w mitke poly
sacchacides.

Eomor Lhat lerrrenatlon conwerls starch into ethanol.

TIDM 2.8

]

Urderstand the souctural diflerences between starch and
cetlialosz,

SECTHON T2.7

Lo the charmeteristics of the diferent grades of coal

ECTIOMN 3208

fie able o explain the advantages anc disadventages of
brrdroaen s o fuel,

SECTION 1.9

Herable tolist the principal products of the bacterial coneer
sior ol velliloss,

b akle b0 érawr the Lewis strucmares of skople carboselic GINTE
gnd the amions [imed by thear iomisation in e

Be able wr dravs Lewis structures and give the nonmes ol Cmiie
privtare, szcondary, and Erlary amines. ]




SECTION 12,10

He able o wse combustion anslvsis dete to caloulits the
capirical lormule oF o substance coni; |i_"'_|:|_|_1: cashon,

E hydreges, end oxwegen,

|

¢ Key Equations and Relations

The total wagor pressure OF,,, 0 of @ 2olution aFvalarile COT-
- pronans quals the sum of the vapor pressures of cach pure
& QUESTIONS AMD PROBLEMS

& Alkanes, Aromatic Compounds, and Fuel Val
B CONCEPT REVIEW

1. Whial physical properor of the companents of crade ofl i
- uscd o sepamte thems

L. 1 alkancs and cyvelic alkanes with che zame oumber o
5 carban aloms pex molecile also have the same urnher

ol brdeogen atarms per miclee e

r 3, What ix the bybridizaiion of carfinn g laies

4. Are hevaine and crclichesane strucosral ismers?
5. Why isorclobexane noc slaners

& 6. Arcoycloalkanes satarated hydrocarbans?

3 #+ Do sirnctural igomers alwavs have the same molscalar
. foemales

K Dosirecorel isomers aiweys hive the same chemleal
B Progerlics?

A Whi s benvene a planar molecule:
0. Why are aromatic molecular stroctures stahle:

B IGELEMS

"._ 1. At 20°C, the vapor prassurs of ethenal i 4 3 torr and the
Vapor prezauce of methanol is 92 torr, What is the VEp
FIESSTE @l 2070 ofa solution prepares b mixing 25, g

olmeihansl and 75, g of ethanoly

o
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SECTIDM. 12,11

Be ahle to name and drav moleolar strosrores of slmple
alrenes and allomes.

component % (i) rdtiztied by the mole fracdor of tha
compenent in the sxlubion O,

Po =X + X0 + X P0 L -0 {12.1}

lLEes

12, A bottle s haZf—]’iIEau‘ welth & 500; 50 imata-to-mols mix-
rure of heptane and octane 2550, What is the mole ritho
of hepzate wapor b octane vipar 1 the a6 space ahows
the liguad in the betlle? The vaper pressures of octage
and heptane st 25°C are 11 torr and 371 torr TCEpec-
Lively,

13. How many varkon azoms ase chere in & moleeale of
each ol the fllowing hrfrocarkoms: el methane;

vl pentane; ot orcloheplany d) cyclodecane.

14. Blow many carbor atoms ere there i a molecale of seskh
of the foliswing Ardrocarbons? fa actane; (b nomane;
) evclobutane; id) cvcionr opans,

15, Draw and name all th¥ strucmireal isomers of ©, 1, .,

V6. Draw s name all the sirgeoaral isomers of 0.4 .

17. Which of the following meoleciles are stewsiural jssmess
Bl R FT e




