D fiKanes : Acyclic hydrocarbons which have a general ~Formula [ CnHZHQ
-9’& Each carben is SPB hybn'cliza':ion ( Yv bonds).

£ Physica[ properties :

1 AlKanes are insoluble in o Jdue ko the absence & hgol.roaen
bonolmg with H0 molecules . (hydrocarbones are [non-pdar]mole cule)< CC-_:Z
H nole : Alanes are soluble in non - polar solvents .

2] Boiling peints (3P : In general alKanes have low b-P since inker—

)
molecular Force among alkane molecule is [Van der Wa

« J
als |. weak Torces
(e ek
Howe ver > as molar masses &f alkanes increqses —{> b.p increases T

I |

L—v increqses in molecules —;

b.P (36
X for identical molar masses , as symmetrical increases —s b.p 4
NN /\/ —+ —, when kwo molecules have the
/\/\ : :: Same. number of carbons > we
36T .28°.<‘. lo% must see he branches and which

Symmchrical * Symmetrical + has less branches —s high b.p.

K Nomenclature of AlKanes

—> IUPAC syskem and. common names are used.

(@ IUPAC Riles :- [ First] : For conbinous chain (unbranched alKanes).

CHy mebhane N~ 7 butane GHo, MW\ heplane Gy,

CHscly ethane CZH( A\ Penl'ane CsH, VW ockane CgHig

"\ propane (3Hj NN hexane GHy NNV nonane Cq iy,
NNV decane C,, Hj,




* [ second]: For branched alKanes

1 locale He longest conkinous carbon chain to debermine. the parent name .
7 Mumbser the chain From the end nearer ko the sk suksshiluent.

3 Determine the posikion of each subshiuent on the lonﬂesl: carbson  chain.
9 If 2 or more identical subskituents are Presenl: , use Lthe PrEPrxes
éﬁ"z :g fr3 ,tebrg o 4.

_5__T Write [substitaents 'ﬁrsl:] then parent name.

based on alphqbel:ic.a( order.
Ex E’—» subskituent

< < ki hain :
, conkinous ¢
¢ N N\e F:aren!- name is penkane.

4 Naming & sulsskituents :

N

|

AlKy| greup [-CnHZn+D FHalosens
—CHa : methy] oot jl’,‘f;":
—CaHs : ethy] Br-: Bromo
—C3H7: 7 see the TI-: jodo

—CyHq : J example

* CHs —CH1—§H')_ (Phapyl) CH3-§H-C\-\3 ( i‘é_.gProPy’) —_— Aboul: (3“;
N¢ CHacHacHrcHamm ( bulyl) cHacH chucha ( sec—bubyl) 9 feat

CHs g y Cl"’s CyHq
e 2 M (isobulyl)  CHa- G ( berk-bukyl)
CHa

* E’Xample 6]9 alkanes naminﬂ -

0 M{' [B—meﬁhy“mcang] @6/5\A1/' [2,3 —Aimeéhylhexane]

'Y

osikion
EF S|sul:

2 3 i % s W 2

@ 5/\‘1/|\1/ . [ Z,Z-Aime&y/heﬁcane-_l @,,,/\,;/\J/X\z/ [ y- isopropyl decane )
9 ? 5 3 3 s

@ o 3 & Y 2 ' E%_P"OP)"JGCQHQ] % ‘>l/\"/<‘ [Z,E—O[imefhylheyqncl

TRere. is more than one long c-chain but all are
€qual in rumber of subshituent

b parent

~wnC HaycHacHy



@ a—Iz—. [2,2- J:meH\yIProPane.] . /)/\)\ [-E'-c!:hyl 2-methy | hephane ]

A:cmalnﬂ ko Alphqbet

@ A/k/ [ Y- cMm-z mel:kylhe'xane]

K Important notes :-
Iy have A €qual long of carbson chain, seleck one with the mosk

branches . % }\(\/

Z—Substituenks/ 1- substituent X
® If l:>v~anckjnj occurs at equidistent s number the chain From the
end. accorclmﬂ ko the alPhabe’:ical order af substituants.

; y 2 ﬁom N hl?—) '3,5} eq’u,d:sl-enl:

? 3 I i fl:—)'?:lg n this
) cqse

eyl eyl CQM

@ What is the correct numbering in the molecule P
fo rs‘\l‘ 22,3 K Just Compare the PBrsh o\.iai\: i each
m 1

l/\/\/i\ Bom Icft 1 1,66 o | case (4<2) then select alower one
Dont do a summation . How P

@ ﬁefmes :E.Li,ém‘, letra , sec—, l-er-é] are pot included in Comparison sf
khe alphabe\:‘ccql order SF subsliluents %___Al' QSo) is included .

* Examples :- F c [-Eluoro - 6,6 -dimethy lheptane «”
) ]
C—C—C—C-C-C-C K,K—Qimel-hy'—|—£lqorohe’:>l-qne X
C
2 Y-TIso ro|>y| -5 -methylnonane .~
* 5- mel-hyl |SoProPy|nonqne X
sr From right —> 2,2,5 N\ ue uill

5-Bromo — 2,2 -dimetylhexane }_ choose the
nol.'( 2-Rromo — 5,5 —J.imel-hy' hexane ) 'efl' — 2,55 lower number

\"’ No quic,-’\s\:qn':



9‘6 Common names : write organic Par& 'ﬁv—sE

TUPAC Common
CHacH,T Lodoethane Eyl iodide
'>a_ Br 2~ Bromo propane Iso FroPyl bromide
3
1/Y ' A= chloro bukane Sec—bulyl chloride

_2’_ Br  2-Rromo ~2-methyl propane tert —bu'-yl bromide
cHsF Flueromethane methy| Fuoride

% Drawing &f molecules :- start drawing of parent name , then
rumber the chain From any end and 'ﬁnally 5 draw sybskituents .
d) 22 -dibromo -3~ me thyl ockane b) n— hexane

Br
A AL C'nohma((np branchinq) VNN
I Br g ?

cHs
c) Tsobulyl C”B\C/cuzw ) Bopyl  checHycHy

chy” M cHa
e) Tsohephane : first draw (s0)  H - C then draw Y-carbon atoms

Commoi cHs CHB (7—-3 =‘-{)

H—C = cHy—cHy -cHy-cly _+
-
c "Cus Y carben 2 —mel}:)// hexane ( IUPAC)
3
) Isobutane= H :c /,(q-s)_l
chs e kbutyl AN
¢ ¢ las&ﬁal-ion of carlon akoms :-
A z° ge . HowP  —knole thal the H-alwm's
P Fimary Seconclqry éerhary quakmqry c ’dssrﬁf:q Lion is the same

@ as hhe carbon it relates
wikh.



X Cyeloallanes : They are cyelic hydlrocarbeons with a general formula C,H
v 4 :1 )’ g 2n
—> Exampsles :
F A< ,:|< Q< O <« The most shble

— sk CaHg Gyl CsHy, Ce tha (HIQ leask sémmed)
Shable (bhe mosk strainecl) \—' The qckual angle is 1095° liKe in
S[=3 C109:5%) (most skable)

Lv Tor away From the Sg? angle

%Nammj 01? Cycloalkanes :-

@ Resence sf (@) subskituent (no need for numb>ering )
cl

e ~ Hu
The E/-hy/ Cyclopentane choro Cyclohexane

same

name if ik was
here ( no need for numben'ﬂy)
A/ methy| cyclopropane () iseprepyl cyclo hexane

@ Resence of () substituents
Q) Give no (1) for carbon (in the Cyclu‘c) that has q subslituent based on

alphqbeéica( order-.
b) Give the second substiluents g lower number .

CI 1-£l-hyl —l-gel'hyl CydoPen\.-ana
w

Br
| - Brome- 1— methyl Cyclo lsutane

1- chloro — 3 —metny| Cyclo hexane —
Y

* Corfiormal-ion o'l? alKanes anal Cyoloall(anes « @
ba
ﬁ Fi-r .SE . A\Kdne. El @ hec‘:?o:vef::r'—fs?e ake" E
\ seco on
H-C-c=® &3 “srgeﬁz‘:‘i =
El @ see i q?::!;. H
Mewman Prg/'ecl,-ion

[ Ethane]



X 7ne re/ql-ianshiP

0 betueen Hese kwo
m l;il':y".m stryctures is cov—lrormer
“ other or (c«m nrml-«onai )
m o ® isomers
GC’ilbseo{ (ess s&aggerea( rvcorﬁe
Coformer .s}'able) conformer \ 5%

* Conﬁr-mer-s (CovTFormaI:iohq’ iSomerS) Tey are jsomers ( Samé Moleculer)
For mula

with Same arranﬂmenl:s of akoms (no’- conslitutional |$omers) 5 they are
obhained by En&erconverl—ible rokation] around - bond (smjle bouo!.).

— Eclipseo( Con'ﬁormers are less stable than staggered since bhere is
a btorsinal shain in e eclipsed..

X Example 2 - Drqw Lhe most skable corformer of |,4—Dibromo ethane
(Cngr—cHZBr) > @ steric hindvance

H H

ov H
H
H T W &
H [ Jess stable] Lmore shable]

HK Example 3 Draw the leaskt skable conformer-

Big size

,_.! —» small Siz€

Br — Big size

Big size
Br—» Big sice [ less stabie] B;—__: o e [ more stable].
"A\ mg\
H WH

H ¥ H

‘7\k Generq( Fquples .-

o Y e A ® e

3-Cyclopropylhexane  3-Bromo -|-Cyclobubylbulane. 5-tert - bulyldecane.

¥ we can name it b‘\j :
A) tert-bulyl B)1,1-dimethyl ethyl

T
® |/\1‘%:y S-sec— bulyl decane
Se

c—bulyl (/—meHlyI propyl)

L= Tsobulyl decane
Tsobubyl (2-methy| propyl)



H H
example. abouk coiformers - Try  bubane T Hzc—C-C-CMs
P Y Bumane
‘L/\‘* \"\\CQ

H o <3y ¢
HQ;( (staggered) H7®  (eclipsed)
CH3 “J H cusl-i

3 Con'ﬁrmal-ion &f Gelohexane : It has no angle.  skrain ( bond angle 1015°) .

= Two c,oﬁl?ormql-ional 5l-raclures\ are presen.l- :
“The. mos | /'{ -ﬁ Lional
(o angle shrain) \ﬁ N JZ

beat chair iSemers
(less skable) (more shable)
|_, In chair con'ﬁrmab'on > each
* I'F ring J:is ={> each (ax) Carbon has 1 guial bond (—; :r; aer
bend becomes (eqya\:oh'dl) bond. N
and. each (e‘l—') bond becomes an
(a‘x} bond. . I_. andl 1 equatorial bond (in Hhe plane)

N Exam,:/e.s -
I VA
A
eq ax ax
ax €q o %% e
ax equilibrium ‘\/ eq
i ,“;<' drrow o eq
eq ax
el O e
o ’\/noles thal the blue axial bend in bhe ﬁrs!-
ax

ax struckure U-Dlips so it becomes blue ECL
fCoﬁFormql-ionql iSo\mersJ bondl in the second shructure , and this
As well happens in red eg bendl.

K Do aq Nhj -ﬁip_tor‘ = cl~ .x hole :You can

Q) N\ﬂ ﬁi» % or v& Choose qnﬂ carbon

- ax 4l ko Puk 1‘71_& cl on-
¢ hloroCyclohexane =



ax «cHs cHz— ¥

@
b) cn/%(D Pip Jd
e 4 - I :7 k:’z el

Sl e«

K 1t deesitt mather which carbons you choose as
Ion3 as the relqlionship between }he kwo carbons

is (2-Y).

1-chlore =Y —methy| Gyclo hexane

¥ Draw He mest stable  chair Con'ﬁ:nnal-ion of BromoCyclohexane. .
K notes : €9 is more shable Han ax.

Br, ax
N\ b N — Doesrtt malter which carbon you cheose,
e~ X

—> Deesnt malter which (chair ) You choose
= A
B Eiual-oriql bend. is more. shible. than an axial bend and large groups (al-oms)

Pléfer‘ (G‘L) [ | in periedic }able, l-heJ 4__3

size ¢
K Draw the least stable chair conformation & |-Bromo-3-ehylCyclohexans..

Bzr
%/C"*’ o x Jeyou can seleck any chair structure
N any two carbons (1-3)-

¥ Draw the mest shable chair coiformakion 8f |-terk —buly] —1-methyl Cyclo
ax «~CH2 he xane

- _,=y(becaus tert-bubyl is larger than mety| <o Ferl--bul-yl)
prefer to be feq)— more stable.

"Pgou need the least skable just maKe the meky| (eq_)
>k The reason abeut why large grops préfer ko be (e1) and its mere stable s
( 1,3 -Diaxial repulsion) ~_, o v axidl
and. this doesit happen in

-
4“
-
-
-
-

&qutorial Bonds. No relal-i(orl
belween 1 down
X /7/24/{7 5 Cis—trans concept andwe(:ﬂ.lqs‘)- )

2 substituents are  “BYP — z» while  UP, down —>}

o down , down =

up up
"“‘N\@ .




9,6 E(GMPIG 1 - Draw Ciis—|-Bromo — 3 — chloro Cyclohexane. in chair Coﬁrma}'ioﬂ.
s Roth shuchures A+B

- (ut) i
) is trae (bub) iFwe were
~ °\°own asked about shablily B is
®, ®.-

more shable ((eq).

Ex::m le 2 - Draw Hhe| most srable| conformer &
K Examp F

brans - | ,Y —dimethyl Cyclo he xane
MJ«»«M

clown l'rans bul less stable X (m.s)- sl-able) o

¥ 5{ample 3 :- Draw He most skable coriformer of Cis-1- l-erl:—bu}yl —Y-mehhyl
lo hexane
__» remember thal large group (ferk-butyl) Cpelonela
—» doum
ﬁ:r}obeeq_t—obe more.  shable.-

CH3 (down)

X Cis-trans i<omerism in CycloalKanes -
*Q@ I‘P a Gclic has 2 subshituents (nof dor 3) and. these 2 subskituents are nok

locakecl ab Same carbon. = we shoud use the term of Cis—hrans.
*@ Cis : same side (YP-YP) or (down —doun).
trans : opposite side ( Up-down).
%@ Include cis —trans in the naming of the molecule .
F* @ Assign He ‘Followmg as cis , krans or none .

4—" Q?
~
*® :E cl Br up
Br —» doun

trans — 1, A=diRromo Cyclo bukane same ¢ 1 sub

Cis —152- dichloro Cyclo propane

ssub._m :E, l:
Q hrans — 1 -chlero - 3 - methy| Cyclo Fenkane
cl

no ans - cis)



*® 7—€ relakionship belween :- These isomers caft be

cifs

Qc N O S Cis—lrans isomerism 3eneral-eal bg rokation
CcHs ”

Cis Trans aeomelrnc isomers around I=bond .
¥ © They have alfﬁrenl- physical properties ( beiling points , melking peints)
and can be separaled using physical methods ( such as distillation ).
X @ Name the —'Fo“owinj molecules :-

up
Erans - 1—ethyl -3~ methy| Gyclohe xane /i
doun Br—ep

Cis -1~ Bromo— 1~ iso propyl Cyclo pentane

716 Summary SF Tsomerism :-

(O Isomers (same molecular Formulq) P
__A 3

@ v
Ste m
Shruclural isomers C(_ m;e:;?:n f;gll:
( Conslitubional iSomers) oF akoms )
v
CoﬁFor mers cis- krans
rokalon around 7= bond « seomeln'c o

€xamples : ecliPseaL- Shggema( ¢ )
ring ‘PliPS oF Cydohe)(ane Con—ﬁsrahon

*Né,:e - You cant ﬁnal a relq’-ionSFiP between (cis-l-rans) and (chF:;rmers) at

e .Sqme Fime.
have the molealar Formulq

/_k | Are they isomers P yes
@ ™ Are they have the same qrrqnamenl' &f aboms © no
— structural isomers (Consl--l-uhona)



@ Brﬁ A . Bre )-be)/ isomers £ No.

el

c}
@ i Br s cis-brans isemers
(aeome!-rEC)
cHs3
@ N\ —> N srmers
Ao\rm « ~P] .
o ‘/ N’ﬁ 'PS

® N\ % —> CJgrmefS Nng 'Phps
@ /Y\ A/ —> conskitubional isomers.

CHsy
Cg Hy C¢ \'\N
R.,\aw’“
@% e ciferers
@ cHs cl 0 cHs
s l-aaaerecl sl-qssereo(

cH3 the same qrmnsmenl- 5? aloms.

N s N —> ol [cis—hrans] because there is 1 sub.

methy|Cyclohexane mekhylcyc!ohe'ane\' coitformers [ evenTt the chair stk
inverted. we can say

QP‘?H.Q
@ if cH cH;\NP — a‘s-l—mns- M this i< v\inj "PliFJ
Cui-rdwm
I /' ‘\C'“M 5 C°"b°n
c

3&/ @/ — ok isomers (al PRrent molecular ‘forwl@

CHs cl3 CH cu;



¢ Erample +- Draw CsHp thab can show  cis- brans  isomerisen.

A A

Lrans

X Example t- Draw CsHy, thal conhains onld seaondard cart=ons.

()

Sk /@qclrions 5? AlKanes.
alKane

@ C ombsustion a-‘? hyclracarl:>ons.{1 alkene

alene
CH %’ Coz + HZO +heal:
Spe « exotheymic. ”

@ Radical substitation reackion .
C» odd. number Sf electrons 5 ik is very reackive..
exampsles :- :Cl 5 ér , CHz
DNevr h'l"
CH\I‘I‘ C'z _— CH3C' + Hel

Mz
: rchens
monochlorinakion Bq\so Pt,ss\\p\e

CHacH3 + Br, - » cHs'cHaBr + HBr

monobromination
7K How mans Per.ucls whould  You prepared. upon  monobrominakion &f :-
CHy % (cHsBr)-

CHz-CHz —> 1(cHzcHz Br).

Br

/\ _:>Z {CHgCHgC”z Br+ CH3 C'HCN3
}— conskitutioral somers £



%7 (_1 Proo(ucl') :

Br Br-
/\/—::> (A/—l-/\/) 2 Preducks.

Gr
Q% <Q)1Pn¢dacl-

¥ Different  environment s H will produce olifferent Erocucks
(shruckiral isomers).
X Mecharisim of reackion :-

CHy+<lp ey chsel + Hel

step 1t Tnitiating step @ fRduckon & radical.
/\igh\? hy . . .
clelecl5 2ci (cl+<l)

low~ amount &F clp is consumed.-

Ste=> 2: chain —ofaqaking skep -
SteA: gaking step ;

H
q) él -+ H]{c'l,—l-l —> H-ad —+ .C:—I-I
H A
AH/"
- _ - hen mests
b) .C,'_, H + cl—cl —>+ Cl ﬁ&h another~
(our Proo‘uc\j raaica\fs}eps

K Rdical is consumed. in reackant and ancther radical is Pmduceol
in Produck . step 2 will be repeaked to geb more.

5}:€F>3 : chain— Términqkhﬁ sl:ep

Cl+cl— cl—cl -k Raclical = consumed. and. @ radical
CHz+ CHz —> CHz—cHj is Sroduced.

or

or . .
CHz + Cl—> cHz—<l



%General I\/oée.s A%Saroﬁu’nj d‘thEer Y

@ fRdical <ubstitykion Reackion

CHy + cly — cHscl j’ this consider™
Y

(excess) L— cHacly CHels _ diSqJVom}aJQ_.

Mickure_ & producks is obskaned.
e How many producks could. be obkined upen menobsrominakion reackion of.
CHg

ﬁ> =k Praw an alkane bthat may Proaluceol n

h
Y the bermination sl—ep ®or the reackion :-

M %} CH;CH; %} CH3C.H1\B|'+ HBI"
v v
—> answer - bulane

@ Th Comsustion Reaction

H " 0 o
H—C—H H—c— O-H H-C—H H-C—o-w
C/ l-‘( C/ H L/
The mosk
oxidized. Form.
skands For skands For shands Bor

@EL-_‘ »CHzcHa— s Me-— CHz— I_’?:_\AC_chlHCHg

“he_fnd Fchapler 2
Done 17 2 = ulban Ghaith



