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â	.oel³Ãrtep	e	larutan	s¡Ãg	me	etnemlapicnirp	,azerutan	an	merroco	s£Ãcla	sotiuM	lissoF	ed	sievÃtsubmoC	72	enaklaolcic	ed	arutalcnemon	ed	solpmexE	3.4	arugiF	arutalcnemoN	62	onobrac	ed	somot¡Ã	ed	agnol	aiedac	amu	omoc	lena	mu	otnat	odnetnoc	o£Ã§Ãaemon	ed	sotsopmoC	âsetnatsartnoc	solpmexe	sioD	2.4	arugiF	arutalcnemoN	52	.ahnil	ed
olugn¢Ã	ed	salumr³Ãf	me	sodartsom	o£Ãs	o£Ãn	oinªÃgordih	ed	somot¡Ã	sO	â	.ralugna	epritse	alep	sadatefa	o£Ãs	m©Ãbmat	se£Ãclaolcic	ed	seµÃ§Ãamrofnoc	sa	,acir©Ãtse	epritse	ad	e	lanoisrot	apec	ad	m©ÃlAocilcÃcA	senaklA	ed	seµÃ§ÃamrofnoC	04	.otudorp	on	OâC	o£Ã§Ãagil	amu	me	aditrevnoc	©Ã	laicini	lairetam	on	CâC	e	HâC	o£Ã§Ãagil	adaC
.liteid	e	oneulot	ed	ret©Ã	o	omoc	siat	,seralop-o£Ãn	socin¢Ãgro	sotsopmoc	sortuo	me	sievºÃlos	o£Ãs	m©Ãbmat	sonacla	sO	â	.snort©Ãle	ed	ohnag	o	©Ã	o£Ã§Ãuder	a	e	snort©Ãle	ed	adrep	a	©Ã	o£Ã§Ãadixo	a	euq	ed	es-erbmeL	.onobrac	ed	somot¡Ã	atnerauq	a	mu	odnetnoc	sotenobracordih	o£Ãs	siauq	sod	airoiam	a	,sotsopmoc	ed	axelpmoc	arutsim
amu	©Ã	oel³ÃrteP	.2	401	mehC	palnuD	.ralucelom	alumr³Ãf	amsem	a	moc	setnerefid	sotsopmoc	siod	â	sorem´Ãsi	o£Ãs	enatubosi	e	enatuB	.3	.o£Ã§Ãilube	ed	otnop	on	merefid	euq	siev¡Ãzilitu	seµÃ§Ãarf	me	o-arapes	,)onifer	odamahc(	oturb	oel³Ãrtep	ralitseD	.etnecajda	onobrac	on	H-C	seµÃ§Ãagil	sa	moc	sadahnila	etnematerid	o£Ãtse	onobrac	mu	me
H-C	seµÃ§Ãagil	sa	,adaspilce	o£Ã§Ãamrofnoc	aN	.lena	od	onrot	me	odnanretla	,oxiab	arap	rekcup	C	somot¡Ã	sªÃrt	e	amic	arap	rekcup	C	somot¡Ã	sªÃrt	,onaxeolcic	mE	enaxeholcyC	44	sodahnesed	H	ed	somot¡Ã	so	sodot	moc	onaxeolcic	ed	ariedac	ed	amrof	ad	lanoisnemidirt	oledom	mU	21.4	arugiF	enaxeholcyC	34	.etneserp	¡Ãtse	euq	lanoicnuf	opurg	o
acidni	oxifus	O	.ralucelom	osep	omsem	od	otsopmoc	ed	opit	ortuo	reuqlauq	esauq	ed	soa	seroirefni	o£Ãs	senakla	ed	o£Ã§Ãilube	ed	sotnop	sO	â	:senaklA	ed	o£Ã§Ãilube	e	o£Ãsuf	ed	sotnoP	.etniutitsbus	oriemirp	oa	etnemacitebafla	oxiab	siam	oremºÃn	o	odniubirta	,aiedac	ad	edadimertxe	reuqlauq	ed	soremºÃn	somsem	son	atluser	onobrac	ed	aiedac
amu	raremun	oA	arutalcnemoN	91	Generally,	both	alkanes'	ebulus	points	and	fuse	increase	with	increased	molecular	weight.	â	€	¢	Density	density	The	average	density	of	the	liquid	alkanes	listed	in	Table	11.4	is	about	0.7	g/mL;	that	of	highermolecular-weight	alkanes	is	about	0.8	g/mL.	Separate	numbers	by	commas	and	separate	numbers	from	letters
by	hyphens.	Combustion	is	an	oxidation-reduction	reaction.	The	first	10	alkanes	with	unbranched	chains	6.	56	Disubstituted	CyclopentaneStereoisomers	are	isomers	that	differ	only	in	the	way	the	atoms	are	oriented	in	space.	1)	Natural	gas	¢ÃÂÂ	90	to	95	percent	methane	¢ÃÂÂ	5	to	10	percent	ethane,	and	¢ÃÂÂ	a	mixture	of	other	relatively	low-boiling
alkanes,	chiefly	propane,	butane,	and	2-methylpropane.	45	Cyclohexane	46	Cyclohexane	47	Cyclohexane	An	important	conformational	change	in	cyclohexane	involves	¢ÃÂÂring-flipping.¢ÃÂÂ	Ring-flipping	is	a	two-step	process.	12	Nomenclature	The	name	of	every	organic	molecule	has	3	parts:The	parent	name	indicates	the	number	of	carbons	in	the
longest	continuous	chain.	53	Cyclohexane	Introduction	to	Cycloalkanes¢ÃÂÂCyclohexane	Figure	4.15Three-dimensional	representations	for	the	two	conformations	of	methylcyclohexane	54	Substituted	CyclohexaneNote	that	the	larger	the	substituent	on	the	six-membered	ring,	the	higher	the	percentage	of	the	conformation	containing	the	equatorial
substituent	at	equilibrium.	Naming	Alkanes¢ÃÂ¦Â	5.	Draw	the	bonds	on	the	front	C	as	three	lines	meeting	at	the	center	of	the	circle.	We	circle	the	longest	continuous	chain	as	shown	in	the	diagram	on	the	left,	since	this	results	in	the	greater	number	of	substituents.	Some	Common	Hydrocarbons:	-fuels	-paraffin	-petrolatum	-plastics	-natural	plant
waxes	30.	If	the	same	substituent	occurs	more	than	once:	¢ÃÂÂ	Number	the	parent	chain	from	the	end	that	gives	the	lower	number	to	the	substituent	encountered	first.	The	prefix	tells	us	the	identity,	location,	and	number	of	substituents	attached	to	the	carbon	chain.	17.	Solution	for	(a):	(a)	They	represent	the	same	compound.	Petroleum	Distillation
29.	4.	¢ÃÂ¢Â	Nomenclature	¢ÃÂÂ	To	name	a	I	prefix	the	name	of	the	corresponding	open	chain	alkane	with	cycle-	and	name	each	replacement	in	the	ring.	Baeyer's	strain	theory	was	formulated	when	it	was	thought	the	rings	were	flat.	If	two	or	more	identical	substituents	are	connected	to	the	longer	string,	use	prefixes	to	indicate	how	many:	for	two
groups,	tri-	for	three	groups,	tetra-	for	four	groups	and	so	on.	The	name	of	an	acano	with	an	unlabeled	chain	of	carbon	atoms	consists	of	a	prefix	showing	the	number	of	carbon	atoms	and	the	final	-ANE.	Larger	axial	replacements	create	1.3-day-day-day-day-day-dia-contabilizing	(and	therefore	unfavorable)	interactions.	Alcanes:	hydrocarbons
containing	only	single	carbon-carbon	bonds.	These	representations	are	equivalent.	Cyclic	hydrocarbon:	a	hydrocarbon	containing	carbon	atoms	united	to	form	a	ring.	He	prefers	his	father's	name	for	the	substituents'	names.	Specifically,	they	are	constitutional	or	structural	isomers.	With	a	very	large	substituent	as	terc-butil	[(CH3)	3C-],	essentially
none	of	the	conformation	that	contains	an	axial	terc-butil	group	is	present	at	room	temperature,	so	the	ring	is	essentially	anchored	in	a	single	conformation	with	a	terc-equatorial	butyl	group.	35	AlkaneShow	Aciclica's	Designs	for	a	Newman	Projection:	Step	2.	The	reaches	are	non-polar	compounds	and	the	only	interaction	between	their	molecules	are
the	very	weak	London	dispersion	forces.	4-4	Introduction	The	alkane	CH3CH2CH3	of	three	carbons,	called	propane,	has	a	molecular	formula	C3H8.	For	example,	the	three	propane	carbons	can	be	drawn	on	a	horizontal	line	or	with	a	curve.	A	reaction	that	reaches	pass	is	combustion.	This	is	an	example	of	oxidation.	A	trans	isomer	has	two
replacements	on	opposite	sides,	one	up	and	one	down.	Name	and	number	of	substituents.	Name	replacements	as	,senacla	,senacla	ralucelom	osep	otla	e	onaporp	me	,ossid	m©ÃlA	o£Ã§ÃudortnI	5	.°Â	0	©Ã	,odaspilce	onate	o	araP	.7	.liuqla	carbon	skeleton	can	be	drawn	in	a	variety	of	ways	and	still	represent	the	same	molecule.	29	Physical	Properties
of	Alkanes	30	Physical	Properties	of	Alkanes	31	Conformations	of	Acyclic	AlkanesConformations	are	different	arrangements	of	atoms	that	are	interconverted	by	rotation	about	single	bonds.	Lipids	have	varied	sizes	and	shapes,	and	a	diverse	number	of	functional	groups.	¢ÃÂÂ	For	the	molecular	formulas	CH4,	C2H6,	and	C3H8,	only	one	structural
formula	is	possible;	there	are	no	constitutional	isomers	for	these	molecular	formulas.	Physical	properties	of	Alkane	¢ÃÂ¢Â	The	most	important	physical	property	of	alkanes	and	cycloalkanes	is	their	almost	complete	lack	of	polarity.	(a)	An	oil	refinery.	line-angle	formula	or	skeletal	formula:	¢ÃÂÂ	A	line	represents	a	carbon-carbon	bond	and	a	line
terminus	represent	a	carbon	atom.	It	turns	out	that	cycloalkanes	with	more	than	three	C	atoms	in	the	ring	are	not	flat	molecules.	2.	If	there	are	two	or	more	different	substituents:	¢ÃÂÂ	list	them	in	alphabetical	order.	Consequently,	they	undergo	very	few	reactions.	Electron-electron	repulsion	between	bonds	in	the	eclipsed	conformation	increases	its
energy	compared	with	the	staggered	conformation,	where	the	bonding	electrons	are	farther	apart.	Lipids	are	composed	of	many	nonpolar	C¢ÃÂÂH	and	C¢ÃÂÂC	bonds,	and	have	few	polar	functional	groups.	13	Nomenclature	Carbon	substituents	bonded	to	a	long	carbon	chain	are	called	alkyl	groups.	28.	39	Conformations	of	Acyclic	AlkanesThe	energy
difference	between	the	lowest	and	highest	energy	conformations	is	called	a	barrier	to	rotation.	An	alkyl	group	is	formed	by	removing	one	H	atom	from	an	alkane.	By	increasing	the	number	of	carbons	in	an	alkane	by	a	CH2	group,	one	obtains	a	¢ÃÂÂhomologous	series¢ÃÂÂ	of	alkanes,	as	shown	in	Table	4.1.	The	CH2	group	is	called	¢ÃÂÂmethylene.
¢ÃÂÂ	10	Introduction	11	Cycloalkanes	Cycloalkanes	have	molecular	formula	CnH2n	and	contain	carbon	atoms	arranged	in	a	ring.	24.	As	lairotauqe	eht	ni	elbats	erom	era	stneutitsbus	regral	os	,noitisop	laixa	eht	naht	moor	erom	sah	noitisop	lairotauqe	eht	taht	etoN	enaxeholcyC	94	enaxeholcyc	ni	snegordyh	lairotauqe	dnalaixa	strevnocretni	gnippilf-
gniR	31.4	erugiF	enaxeholcyC	84	.asrev	eciv	dna	,noitamrofnoc	dereggats	a	otni	noitamrofnoc	despilce	na	strevnoc	â¢£	yb	Nobrac	Eno	no	smota	eht	gnattorsenakla	cilcyca	Fo	snoitamrofnoc	33	.Negodyh	dna	Nobrac	ylno	Fo	Desopmoc	Dnuopmoc	a	:Sherecordyh	.	A	YFISSSALC	EW	,ECNEREFFID	llams	llams	nevig	â€â€TMs	.LYPORPIS	RO	LYPORP
,EMAN	TNEREFFFFID	A	Htiw	Puorg	Lyla	tnereffid	A	SMROF	SMOTA	HCAE	FO	LOVOMER	DNA	hcata	H	â£‚2	DNA	,htob	sah	htness	.	:)b(	rof	noi	Tulos	.2	etutalcnemon	32	.snoitamrofnoc	despofnoc	Eht	Naht	Naht	NAHT	)yrene	of	Rewol(	elbats	era	snoitamrofnoc	dereggats	.3	.rehtetotototot	Denioj	sgnir	sdips	sdips	eht	hht	hht	diofofofofofofofofoof
sgilts	Selucelom	Dipil	Evitatnesperper	Eerht	02.4	eerht	.Ertutan	Dnuof	Era	Smota	Nobrac	03	Revo	ot	3	morf	gnigr	sezis	gnir	fo	senaklaolcyc	â€â€TMs	Yeht	,Elbulle	Era	Yeht	Esuaceb	,DNA	)lm/g	0.1(	rewag	naht	ested	ssel	era	selkla	diulos	diuqil	â€â€Tr	.4	â€â€	Enakla	tnerap	eht	fo	gnidne	enaâ€â€â	Eht	egnahc	,burned	lyy	lyman	ot	ot	.sdnob	nwod	no
htob	ro	sdnob	PU	if	htob	rehtie	,edis	Emas	eht	hsser	sin	sin	sin	sin	sin	sin	sin	sin	sin	sin	sin	sin	sin	scin	sin	sc.	.	Snoitcarf	yb	dewolof	,tsrif	llitsid	snenopmoc	elatov	erom	,gnilib-rew-rewol	eht	,detaeh	y	coneortep	The	five-member	(cyclopentan)	and	six-member	(cyclohexane)	rings	are	of	a	particularly	abundant	nature.	The	trans	isomer	has	two	groups
on	opposite	sides	of	the	ring.	A	and	B	are	isomers.	They	are	also	called	saturated	hydrocarbons	because	they	have	the	maximum	number	of	hydrogen	atoms	per	carbon.	The	cis	and	trans	prefixes	are	used	to	distinguish	these	isomers.	Physical	properties	continue...	Solubility:	a	case	of	“how	it	dissolves”.	They	can	be	categorized	as	acyclic	or	cyclic.
Notice	the	special	case	of	an	alcan	composed	of	a	ring	and	a	long	chain.	For	the	molecular	formula	C4H10,	two	constitutional	isomers	are	possible.	If	the	substituents	are	axial	or	equatorial,	it	depends	on	the	relative	location	of	the	two	substituents	(in	1.2-,	1.3-	or	1.4-	carbons).	Appointment	of	alkali...	6.	Thus,	methane	(CH4)	becomes	methyl	(CH3-)
and	ethane	(CH3CH3)	becomes	ethyl	(CH3CH2-).	1.	8	Introduction	Hydrogen	atoms	are	classified	as	primary	(1	°),	secondary	(2	°)	or	tertiary	(3	°),	depending	on	the	type	of	carbon	atom	to	which	they	are	linked.	58	Cyclohexane	substituted	59	Replaced	cycle	60	Cyclohexananeforms	ofreplaced	1	and	2	are	not	also	stable.	1	isopropylcyclopentan	4	1-
tert-butil-4-methylcyclohexane	21.	Constitutional	Isomers	Question:	Do	the	structural	formulas	in	each	set	represent	the	same	constitutional	compound	or	isomers?	2)	Oil	-	a	thick	and	viscous	liquid	mixture	of	thousands	of	compounds,	most	of	them	hydrocarbons	formed	from	the	decomposition	of	marine	and	animal	plants.	Nominating	alkalkas	The
name	of	an	alkane	with	a	branched	chain	of	carbon	atom	consists	of:	â€	”a	father	name:	the	longest	chain	of	carbon	atoms	-	substituent	names:	the	groups	linked	to	the	parent	chain	13.	6	Introduction	There	are	two	different	ways	to	organize	four	carbons,	giving	two	compounds	with	the	molecular	formula	.o£Ã§Ãisop	.o£Ã§Ãisop	ed	soremºÃn	so
rarapes	arap	alugrÃv	amu	esU	.enatubosI	e	enatuB	adamahc	mªÃtnoc	sonaclaolcic	sO	.oxiab	siam	oremºÃn	o	etniutitsbus	oa	ecenrof	euq	lanif	od	iap	aiedac	a	raremun	,etniutitsbus	mu	revuoh	eS	.olucrÃc	od	adrob	ad	odnias	sahnil	sªÃrt	omoc	C	ariesart	etrap	an	seµÃ§Ãagil	sa	ehneseD	.aiedac	an	onobrac	ed	somot¡Ã	ed	oremºÃn	o	:oxiferp	mu	)1(
:setrap	saud	me	etsisnoc	onobrac	ed	somot¡Ã	ed	adacifimar	o£Ãn	aiedac	amu	moc	onacla	mu	ed	CAPUI	ad	emon	O	-	senacla	odnaemoN	.airanifer	ed	errot	amu	ed	ameuqsE	)b(	.acit©Ãbafla	medro	me	setniutitsbus	soa	oxiab	siam	oremºÃn	o	riubirta	arap	lena	od	oremºÃN	,setnerefid	setniutitsbus	siod	moc	arutalcnemoN	42	.eugnas	od	osouqa	oiem	on
levºÃlosni	©Ã	,HO	raloP	opurg	mu	sanepa	iussop	omoC	.5	.lena	od	sotsopo	sodal	me	mu	e	lena	od	odal	omsem	on	3HC	sopurg	siod	moc	mu-sonatnepolciclitemid-2,1	setnerefid	siod	o£Ãs	sadÃutitsbus-o£Ãn	eretEnatnepolcic	55	onaxeh-olciclitub-cret	ed	seµÃ§Ãamrofnoc	saud	sA	61.4	arugiF	.C	seµÃ§Ãagil	ed	oremºÃn	on	o£Ã§Ãiunimid	amu	me	atluser
o£Ã§Ãadixo	a	uo	.C	ed	C	seµÃ§Ãagil	ed	oremºÃn	on	otnemua	mu	me	atluser	sonacla	ed	o£Ã§Ãadixo	ad	o£Ã§ÃadixO	36	.sorefÃlortep	sotudorp	sortuo	e	lev¡Ãsu	levÃtsubmoc	me	oturb	oel³Ãrtep	odnanifer	5.4	arugiF	siess³Ãf	sievÃtsubmoC	82	83H81C	-	23H51C	:leseid	leuF	43H61C	-	62H21C	:enesoreK	62H21C	-	21H5C	:anilosaG	.oriemirp	odartnocne
etniutitsbus	oa	oxiab	siam	oremºÃn	o	¡Ãd	euq	lanif	od	aiedac	ad	oremºÃNâ	¬â	¢Ã	.)adajecart	ahnil	amu	me(	o£Ãiva	od	s¡Ãrta	o£Ã§Ãagil	amu	e	)ahnuc	amu	me(	etnerf	an	o£Ã§Ãagil	amu	,)sadil³Ãs	sahnil(	onalp	on	seµÃ§Ãagil	saud	iussop	C	ed	omot¡Ã	adac	euq	D3	ohnesed	on	evresbO	.)etnerefid	edadivitcenoc(	siaruturtse	salumr³Ãf	setnerefid	sam
,ralucelom	alumr³Ãf	amsem	a	meussop	euq	sotsopmoc	:sianoicutitsnoc	sorem´ÃsI	.is	ertne	sodatcenoc	o£Ãtse	somot¡Ã	so	omoc	arienam	an	merefid	sianoicutitsnoc	sorem´Ãsi	sO	.axiab	siam	acit©Ãbafla	medro	ad	etniutitsbus	o	moc	odna§Ãemoc	lena	o	raremun	,setniutitsbus	siod	revuoh	eS	.sonobrac	manrot	es	oxiab	ed	sonobrac	so	e	sonobrac	manrot
es	pu	sonobrac	so	,pilf	lena	mu	ed	odatluser	omoC	.22	si©ÃnA	united	in	one	or	more	Angle	strain	is	an	increase	in	energy	when	bond	angles	deviate	from	the	optimum	tetrahedral	angle	of	109.5Ã°Â.	22	Nomenclature	Cycloalkanes	are	named	by	using	similar	rules,	but	the	prefix	cyclo-	immediately	precedes	the	name	of	the	parent.	¢ÃÂÂ	Alkanes	are
not	soluble	in	water;	they	are	unable	to	form	hydrogen	bonds	with	water.	12.	Reduction	results	in	a	decrease	in	the	number	of	C¢ÃÂÂZ	bonds;	or	Reduction	results	in	an	increase	in	the	number	of	C¢ÃÂÂH	bonds.	¢ÃÂÂ	Indicate	the	number	of	times	the	substituent	occurs	by	a	prefix	di-,	tri-,	tetra-,	penta-,	hexa-,	and	so	on.	To	determine	if	an	organic
compound	undergoes	oxidation	or	reduction,	we	concentrate	on	the	carbon	atoms	of	the	starting	material	and	the	product,	and	compare	the	relative	number	of	C¢ÃÂÂH	and	C¢ÃÂÂZ	bonds,	where	Z	=	an	element	more	electronegative	than	carbon	(usually	O,	N,	or	X).	Permission	required	for	reproduction	or	display.	26.	1.	50	Cyclohexane	How	to	draw
the	two	conformations	of	a	substituted	cyclohexane:	51	Cyclohexane	How	to	draw	the	two	conformations	of	a	substituted	cyclohexane:	52	Cyclohexane	Note	that	the	two	conformations	of	cyclohexane	are	different,	so	they	are	not	equally	stable.	Additionally,	in	propane	and	higher	molecular	weight	alkanes,	the	carbon	skeleton	can	be	drawn	in	a
variety	of	ways	and	still	represent	the	same	molecule.	18.	The	suffix	¢ÃÂÂane¢ÃÂÂ	identifies	a	molecule	as	an	alkane.	Since	the	lowest	energy	conformation	has	all	bonds	staggered	and	all	large	groups	anti,	alkanes	are	often	drawn	in	zigzag	skeletal	structures	to	indicate	this.	¢ÃÂÂ	The	first	two	alkanes	are	methane	and	ethane.	The	name	of	an
alkane	is	a	single	word,	with	no	spaces	after	hyphens	and	commas.	Name	and	number	each	substituent	on	the	parent	chain;	use	a	hyphen	to	connect	the	number	to	the	name.	Cyclopentan	e	Cycloh	exane	20.	The	angle	that	separates	a	bond	on	one	atom	from	a	bond	on	an	adjacent	atom	is	called	a	dihedral	angle.	Because	their	general	is	CnH2n,	they
have	two	fewer	H	atoms	than	an	acyclic	alkane	with	the	same	number	of	carbons.	Name	and	number	the	substituents.	21	Nomenclature	4.	7	Introduction	Carbon	atoms	in	alkanes	and	other	organic	compounds	are	classified	by	the	number	of	other	carbons	directly	bonded	to	them.	Find	the	parent	cycloalkane.	¢ÃÂÂ	The	electronegativity	difference
between	carbon	and	hydrogen	is	2.5	-	2.1	=	0.4	on	the	Pauling	scale.	No	number	is	needed	to	indicate	the	location	of	a	single	substituent.	All	disubstituted	cycloalkanes	with	two	groups	bonded	to	different	atoms	have	cis	and	trans	isomers.	(2)	the	suffix	-ane:	shows	that	the	compound	is	a	-ane	saturated	hydrocarbon.	Axial	H	atoms	become	equatorial
H	atoms,	and	equatorial	H	atoms	become	axial	H	atoms.	Conformation	of	alkanes	¢ÃÂ¢Â	any	three-dimensional	arrangement	of	atoms	in	a	molecule	that	results	by	rotation	about	a	single	bond.	61	Disubstituted	CyclohexaneFigure	4.17	The	two	conformations	of	cis-1,4-dimethylcyclohexane	62	Oxidation	of	Alkanes	Alkanes	are	the	only	family	of	organic
molecules	that	have	no	functional	group.	In	the	staggered	conformation,	the	C¢ÃÂÂH	bonds	on	one	carbon	bisect	the	H¢ÃÂÂC¢ÃÂÂH	bond	angle	on	the	adjacent	carbon.	2	Introduction	Recall	that	alkanes	are	aliphatic	hydrocarbons	having	C¢ÃÂÂC	and	C¢ÃÂÂH	¯ÃÂ³Â	bonds.	For	ethane	in	the	staggered	conformation,	the	dihedral	angle	for	the
C¢ÃÂÂH	bonds	is	60Ã°Â.	Cis	and	trans	isomers	are	named	by	adding	the	prefixes	cis	and	trans	to	the	name	of	the	cycloalkane.	Specifically,	they	are	stereoisomers.	¢ÃÂÂ	If	there	are	different	substituents	in	equivalent	positions	on	opposite	ends	of	the	parent	chain,	give	the	substituent	of	lower	alphabetical	order	the	lower	number.	In	addition,	each	of
these	stereoisomers	has	two	possible	chair	conformations.	Acyclic	alkanes	have	the	molecular	formula	CnH2n+2	(where	n	=	an	integer)	and	contain	only	linear	and	branched	chains	of	carbon	atoms.	18	Nomenclature	If	the	first	substituent	The	same	distance	from	both	ends,	the	current	number	to	give	the	second	substituent	the	lowest	number.
natural	gas	is	composed	largely	of	methane,	with	smaller	amounts	of	ethane,	propane	and	butane.	•	cycloalcan:	a	cyclic	hydrocarbon	in	which	all	the	carbons	of	the	ring	are	saturated.	in	methylcyclohexan,	each	h	interaction,	unfavorable	ch3	destabilizes	the	conformation	at	0.9	kcal/mol,	so	the	conformation	2	is	1.8	kcal/mol	less	stable	than	the
conformation	1.	8.	more	appointment	...	1	chapter	4	organic	chemistry	acanes,	second	edition	janice	gorzynski	smith	Hawaii	university	I	prepared	by	the	state	university	of	rabbi	ann	musah	of	new	york	in	albany	copyright	©	the	McGraw-Hill	companies,	inc.	in	contrast,	lewis	structures	are	not	intended	to	imply	any	arrangement	in	3d.	as	the



conformation	2	has	the	two	largest	ch3	groups	in	the	most	spacious	equatorial	position,	it	is	lower	in	energy.	41	introduction	to	the	three-dimensional	structure	of	cyclokanessfigura	4.11	in	reality,	the	hexane	cycle	adopts	a	wrinkled	chair	conformation,	which	is	more	stable	than	any	other	possible	conformation.	If	there	is	only	one	replacement	in	the
ring,	there	is	no	need	to	provide	a	location	number.	25.	9.	17	nomenclature	2.	the	atoms	h	axial	and	equatorial	are	also	interconverted	during	a	slide.	combine	names	and	substituent	numbers	+	father	and	suffix.	he	claims	that	larger	rings	would	be	very	tense,	because	their	connection	angles	would	be	very	different	from	the	109.5	°	ideals.	“named	by
dropping	the	-ne	from	the	name	of	the	alkanian	father	and	adding	the	suffix	-	yl.	3d	representations	and	ball	and	stick	models	for	these	alks	indicate	tetrahedral	geometry	around	each	atom	c.	they	are	wrinkled	to	reduce	tension.	16.	for	branched	chain	reaches,	the	longest	chain	of	carbon	atoms	is	the	parent	chain	and	its	name	is	the	root	name.	for
rings	with	more	than	one	replacement,	startin	a	replacement	and	proceedEht	ni	ni	ni	ni	ni	ni	ni	ni	ni	ni	ni	imta	eht	rebunm	.snado	fo	rebunum	emas	eht	gnivah	eht	fo	eht	fo	eht	ot	-olcyc	xerp	eht	yb	deman	era	erpmis	.7	Â	evif	eht	rof	salumrof	larutcurts	ward	:melborP	sremosi	lanoitutitsnoC	.51	.enaklaolcyc	a	sa	deman	si	dnuopmoc	eht	,niahc	tsegnol
eht	ni	snobrac	fo	rebmun	eht	ot	lauqe	ro	naht	retaerg	si	gnir	eht	ni	snobrac	fo	rebmun	eht	fI	.sremosioerets	snart	dna	sic	sah	osla	,enaxeh-olcyclyhtemid-4,1	in	Hcus	,enaxeholcyc	detenttsbus	aenaxeholcyc	detenttsbus	75	.elucelom	yanub	a	rof	snoitamrofnoc	eerht	eerhT	‚5	23	.Noitallitsid	Fo	Sseco	rp	eht	yb	tniop	gnilib	rilis	fo	snoitcarf	otni	the
muelortep	edurc	,yrenifer	lio	na	Elloluls	Dna	Stnevlos	ciagro	ni	eelbul	era	taht	selucelomoib	era	sdipil	sdipil	56	.SeidOb	ruo	rof	ybilp	sdivorp	shilobatem	eht	.retaw	dna	edixoid	nobrac	ot	tub	tub	tunegserp	eht	negest	fo	noitadixO	46	dnuopmoc	nobrac	a	fo	noitcuder	dna	noitadixo	ehT	81.4	erugiF	.noitcejorp	namweN	a	dellac	noitnevnoc	a	gnisu	nward
ylnommoc	era	snoitamrofnoc	rof	snoitatneserper	no-dnEsenaklA	cilcycA	fo	snoitamrofnoC	43	.sesaercni	enakla	eht	ni	smota	nobrac	fo	rebmun	eht	sa	yllacitamard	sesaercni	sremosi	lanoitutitsnoc	elbissop	FO	rebun	mumixam	eht	noitcudortni	.1	etutalcnemon	51	.Rebun	tsewol	eht	tneutitsbus	dnoces	eht	Evig	ot	gnir	eht	eht	chain	to	give	the	first
replacement	the	lowest	number.	There	are	two	possible	chair	conformations	of	a	monoreplaced	cycloexane,	such	as	methyl	cycloexane.	Each	carbon	belongs	to	the	longest	chain	or	to	a	substitute,	not	to	both.	In	a	Lewis	structure,	the	curves	in	a	carbon	chain	do	not	matter.	Find	the	parent	carbon	chain	and	add	the	suffix.	Note	that	it	doesn't	matter	if
the	chain	is	straight	or	folds.	Tailor	the	substituent	names,	ignoring	all	prefixes	except	iso,	as	in	isopropil	and	isobutil.	Name	these	23.	Each	C	in	cyclohexane	has	two	different	types	of	hydrogen:	(1)	the	axial	hydrogens	are	located	above	and	below	the	ring	(	along	a	perpendicular	axis);	(2)	the	equatorial	hydrogens	are	located	on	the	ring	plane
(around	the	equator).	Look	directly	down	the	C-C	connection	(end-on),	and	draw	a	circle	with	a	point	in	the	center	to	represent	the	carbons	of	the	C-C	connection.	36	Alkanes	Acyclicals	Figure	4.6	Newman	projections	for	ethane	schematic	and	eclipsed	conformations	37	Alkanes	Acyclicals	Figure	4.7	Newman	projections	for	the	scalable	and	eclipsed
conformations	of	propane	38	Alkanes	Cyclicconformations	Staggered	conformations	and	eclips	interconverted	at	room	temperature,	but	each	conformer	is	not	equally	stable.	3	Introduction	All	C	atoms	in	an	alcan	are	surrounded	by	four	groups,	making	them	sp3	hybrids	and	tetraedrals,	and	all	bonding	angles	are	109.5°.	–	commonly	represented	by
the	symbol	R-.	How	to	draw	a	Newman	Projection:	Step	1.	The	cis	isomer	has	two	groups	on	the	same	side	of	the	ring.	Figure	4.21	Cholesterol	embedded	in	a	lipid	bilayer	of	a	cell	membrane	Thus,	the	cis	isomer	would	be	named	cis-1,4-dimethylcyclohexane,	and	the	trans	isomer	would	be	named	trans-1,4-dimethylcyclohexane.	Name	each	substituent
by	the	number	that	indicates	its	location.	¡Ãh	¡Ãh	,olpmexe	roP	.ortuo	on	mu	sievºÃlos	o£Ãs	sonacla	sO	POSSIBLE	ISMARES	FOR	A	10	carbon	-10	alkane,	but	366,319	POSSIBLE	ISMARES	TO	HAVE	20	CARBONS.	14	Nomenclature	The	name	of	TRANS	or	four	alkaline	carbon	groups	is	more	complicated	because	the	hydrocarbons	have	more	than	one
type	of	hydrogen	taton.	16	Nomenclature	Note	also	that	if	there	are	two	chains	of	equal	length,	choose	the	chain	with	more	substituents.	Substituents.
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