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Physical Properties Table of Boiling Points of Linear Alkanes:

Name of How many Chem Boiling State at Melting

13[ ﬁydﬂ@on (methane, ethane, Pl’Opane Alkane carbons ? Formula '-30”“ (20°C) et

in°C in°C
and butane are gases, next 13 members are [F
(C5to C 17) are colorless liquids and rest are [ ()—

Propane gas

wax in nature . n-Butane - o

n-Pentane sHq2 liquid

They are non-polar nature and dissolved in [Eiitsssis 6H1 4 liquid

n-Heptane CoHq 6 liquid

n-Nonane liquid

liquid

nonpolar solvents (CCl 4, Benzene, etc) gioctans : liquid
\J

Specific gravity and melting point isincreased |[REiEElS
with molecular weight

v
Branching decreases the boiling point .

JsO PM""‘"— c—9 -C
(=
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Isomers of Alkanes

Structural Isomerism- Chain and Functional Isomers

Confirmational _isomerism P ~ \@é

Number of
Name )
Possible Isomers

methane
ethane
propane
butane
pentane
hexane
heptane
octane
nonane
decane



https://youtu.be/3WHrLJD33Ds?si=CNIWxVUjyKqFI5BX
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Structure_
=
Methane - Tetrahedral (S’E3 Hybridized)
l"

|
H—C—H

Alkanes

Methods of Preparations

1. Hydrogenation of
Unsaturated Hydrocarbons

2. Reduction of Alkyl Hallde o
3. Wurtz Reactlon a -
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Alkanes - Simplest, saturated hydrocarbons, made of carbons and
hydrogens only with C-C and C-H covalent bond .
Saturated Hydrocarbons are also referred as Paraffins (parum - away ; little

and affinis- Little affinity) - Lessreactives Readhil§ — 0“4,1,“ > ndkanes y Mkohes
c=c c=¢ C—LC

Coppnd C0 1
Homologous Series h- 1 16—

(a
Molecular C HL’
Name Formula Condensed Structural Formula h- 2
(CaHzpn. 2) - Q;,i‘f‘ z
methane CH, CH, C"L C;_HL
C,He CH4CH, \} L ethane
4

General formula:C.H,.,, (n =1,2,3,é .)

ethane
propane CiHg CH5CH,CH3 S

butane CaH1o

pentane CoHy» CH;CH,CH,CH,CH;

hexane CeHaa CH5CH,CH,CH,CH,CH,

heptane C;He CH3CH,CH,CH,CH,CH,CH,

octane CgHia CH3CH;CH,;CH,CH,CH,CH,CH,
CH3CH,CH,CH,CH,CH,CH,CH,CH
CH3CH,CH,CH,CH,CH,CH,CH,CH,CH;

nonane

decane

Alkanes Methods of Preparations

1. From Unsaturated Hydrocarbons (Alkene and Alkynes) - Hydrogenation Reaction
#Catalytic ‘Hydrogenation/Reduction ® R-cH=cH + u G I R—cH—cH,
= = [ b= = A 200-300°% e

\ . .
# Sanderson & Sabatier Reactlo_;n (" QP//»T Alkene

PP - Riom kemp Wkgi')ﬁ
# Syn Addition Reaction Occurs = -

# Methane_Ca n bet Prepared rae e@* ® R-C=¢H + ay N5 R-aH-CH, alkere
A =

#Catelyst : N|/Pt/Pd L @ B
5 T oot R-C=CH —N:/_Z> Cl»;__ N'/f) R’U’L’ C"k alkene
GPAT 4 Rote o) React” 8 &
Neer
Nt Cezesr)
arkyne

() ,@7
(D D
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Alkanes Methods of Preparations

1. From Unsaturated Hydrocarbons (Alkene and Alkynes) - Hydrogenation Reaction
Akenes —> allory g/nr'- o Pm’-r 4 op(;c_n{ adbhe | ams . Hot
Ph- ﬁw‘l = CChont 16 mw
Eb N 7 ?*’E = P}') [/ P"\ " ch.h—.‘.)( \ / e
@ . H_ H —t—=c khz‘_—-'c’—"" —
[l > I 7
c Ni/ek| pd H —e—ch

ghs” N CHy

L, Ungu'mmiw—l'cd

Racesm & oo har
2 opUCH psomens
;,jPPrrd‘(Cl'

|
lzl,sc—‘d“H
|

CHs 4 ¢ )

g(j, Em'“, ﬂ mmb‘bmq;

Ah Pl _ghire] Cahbo”
KaE = c‘ -

|
c—Cc'—\{
S ey

@Ph \c_//&!‘

Alkanes Methods of Preparations

1. From Unsaturated Hydrocarbons (Alkene and Alkynes) - Hydrogenation Reaction
- ep- tnadhee Lwpdund - Mauss Conpaund

L Sx,mmebrif-&l Adkenes - ophtaly actre enontis men
Ph 7

Ph —
Ne - - H ? ~ % Meso Cormpatind

e M-St ooy inadive

ph 7
; Ph

Ph Ph
| |
H—e—ch e Y
@C_CFH ,,r_.lc.__cph

t
th Ph

| Enonflomers

Racemic mixwu—
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Alkanes Methods of Preparations

1. From Unsaturated Hydrocarbons (Alkene and Alkynes) - Hydrogenation Reaction

[ 'T»{angbe‘r H\’w&mo&ion - Dv’svir\a Fovee —  Aromabicily”

N
| =
7

. cH—CH,  + G“//
~>

eyelo hox-13 -diene. ethahe Benaene

b SelecHue Hyd mjeml'.nh

) 2 | .
C’j“c"':?*”"c*}_'c"' =cH, + Lmdi“’——l, INtYZ.%

® CH-cH-CH-Cw-CH=CH _ oy
Ludy: 2
%

0R.

3 . s
cﬂ~cv(:c'1-§'1:@g:°‘} S

Alkanes Methods of Preparations i

2. Reduction of Alkyl Halide

S L Mebhehe Cop be prepored

R X RH + H)

H, = =

Cal’uhjst = 2., + dilHY

® C(:|3——C,| —
® _7.» + dil j_’lq (tmethyl chloride)
" Z. + CHCODH CHOYD -methane

Zn [ty in ePh/ih((

C H‘, + Ho\
Methane

. 2 -
Medhanism > L, —> Zo e+ iy

cktsgq — c&f’?-f— dE)
+
cuj3®+ 2 D C{k@ -—L—7 CH‘,

2TH1]

@ cacer —Lo

G + Her
: du\H
eril promid e Fn t Y

ehan
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Alkanes Methods of Preparations

2. Reduction of Alkyl Halide
1° R=x

: ———> awkap
1° & 2% Mkyl helide  2° Rzca—x =

U TMHT i
® ‘ [;/ 4 L,  3° pdkyl halide REC-N —> Alkene by elimiasdion cke/hycbwhﬂla‘j%"'“"”
b - o

.
? LiLam,l
> C"];C"*h' cl . o e~ C,t(3 ethahe

>
L cH- eH—Cy — cib-cTH—cv_L, prophe
d H
Q-Chlmp\rb?’-ht
ICHJ_
1
> gt e
LT eyt

zrmdk1 -\ -

dehydro halogenakion

Alkanes Methods of Preparations

2. Reduction of Alkyl Halide

4% 4 2° odkyl holide — ™o Reachon ¥
2% olly| hakde —>  Alkebe

@ No @’qu_ =

1°, 2% 0° adky holide — Alkone
A5, 2,0 allyl WA

_—

F\-\j S+h W —

\ ) 4 . .
Hl/Rea\P — Gnun! \{;eduu'x& p(j-&hl' - waed ﬁ\*fk_n‘l Lo&dﬂ-

CQHST— HI > C_.ZHAEH\M& _f——f[’)'

ethyl iodide | P o
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3. Wurtz Reaction # ¥ . aiky) hebide & ppbeale vFrom Alkyl halide .- 2mste

# Increase the no. of C-Chain .
clry ether (Stffvﬂnl')

R— R R“_K + 2 N"'_% # Used in Ascent __gf_Cham .

& kehe # Even no C-chain is mainly
prepared .
O cHy8r + 2Nat CH-&r = C+u"CH + aNabr # Na metal with Dry ether is
R used in this reaction .
® 2 cpgel +2Na > CHs— My 4 2 NIy

ch-l\ chlonde Mﬂ—a
|

CQH(‘D
S —

Alkanes Methods of Preparations

3. Wurtz Reaction— ReacHon Mechanism
® Fvee Radice] Mechanism Anion Medhonisw

- N + -
2N —> 2md + 2¢ 2N9 —> 2Na” + 2e

zarx—a22++9__>_<_ &:5—7,@.,,@

2&;* t2e7 — 2R"- O-N:»,l e fg_adif“f &6, + 282 5 D

& nn sHl’U-HO
R't R RO + R—3’}4 — R-R Nuwph;bc Sub n

Reactiod

[

|
aNdt +2x7 —> 2NaXx @)("




Alkanes Methods of Preparations

3. Wurtz Reaction

ehun
s d u M
— th i cod
B\ R

=
\/ °
CoMs CHe o GHe

\k/ Dis PT“PDTHDb“th . (b)({dol'imn A Reduychan
Readhon in some mdeades

CHs~GHs
@ bukahe CQH" C_QHL
@ C"h eh g@&wlﬂ-yl e

N\

e

Alkanes Methods of Preparations

3. Wurtz Reaction
Hais Matho d

Qz = Inhy 0dd - Chean e net P"'FM by
= Noy i dwy erhun cH’ wektny] Rad ead
—_— col ety R Cof

crl makhy] delm de

C—IHIL‘ CH’\", d/\,{bv.ldé %

\/ o \/
C B§ CoMs

L

CHy~ GHs—

\/ A -
4o CH: CH ’
cn C Y gy edune @

L =" cn ennd
CHy— C'h GHs~ @M8
@ ppe @ ethne  (3) bukohe

31-03-2024




31-03-2024

Alkanes Methods of Preparations i
hiZ{\ yield - enveh

\_ﬁ\,mmehsz

3. Wurtz Reaction

g% - Tick 4he \,u'a)n \-Ilt’fld o kanes 4t ave ]QYE.I:)MJ-4 by howkz Readion
7

Yy

_ CHa
- - (@
® cwy~ bt Ca ® Neu b er

@ cmmopTe ¢

Crhy
\ CH___@:& ,%’Cﬁ
CV}/

Alkanes Methods of Preparations

3. Wurtz Reaction — Latrgmdlecuden [tz Reaction

N

r“‘\&f Mm i ; > G (,.1do PWam-
. - )4
|,_S~dd_-,mm0 P—m\'o.rw e
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Alkanes Methods of Preparations

Similar Reaction to Wurtz Reaction

dvy ether
@ Cvankland Reaction  2RX + Z__:_ R—R.  Lndhs

: R o
‘:“\‘\“ KQqcﬁnh — from ﬁ_ﬂ‘l l’\f__bdf" =2 @C % @\ + 2Nac(
d @ Bipheny| ar du benzens

© Inuata- ity Read? = Ry + G4 2y s R
J = = ]\f + RR + @__S@

. = Von B
® Ll) man gqo*’f*ltsﬁ — only used ale jodide {

CMPD“’de" 9/ gisphen I
SO S epim

o

Tluon—

Alkanes
Methods of Preparations

Decarboxylation Methods
4. Kolbeés Electgolysis Method
5. Soda-Lime Methods -®

/‘]

\f
A
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Alkanes Methods of Preparations

Decarboxylation Reaction of Carboxylic Acids

Removal of CO,
4.Kol b IEIng/glysis Synthesis - Electrical Method -
5. Soda-Lime Methods - Chemical Method
R-C00H
et | el
@ Kolbes R CooNa coda fime

c
Y, \—/\

Q_K.LooNq ( R—COO/Nq “g)\/_\gpo Mq”
Clecholysis R l Naow/ ca
J =

R-R alkene pscent g R-H Gy
= = CGan — :
(Evebé sVMma}n&D Descenl-of CChatn

C-Chodn - Marhern—

Alkanes Methods of Preparations

4. Ko | b gybdtlsesis
L, Use _ghnv\a one g Na or KK Salk & Carboxylic omd in aqeows mesuum
NaoH —> R- COON9

—COOH/ lo R cooN

= \-koH—7 R- CO0k

—

glwna C:IecFmLﬂ‘C

+# Suatodole buv Prcf:ouui" j—
“ Cven ) Su(mrn_el'ﬂ/ c:dw'n

2 R—COONg + 2HD Mﬂ; R_‘_R + 9—9_% — AY Anode @ Plkonec

—

aNaoH + H, — At Celhed O

1CE‘CODN°‘ t 240 _— Ciy -CHy +2C4 4 anNowdH + H
Sod.ocehols ethone
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Alkanes Methods of Preparations i

4. Ko | b &ybtleesis Reachion Mechonism #Use to prepare even/symmetrical C-Chain
_ alkanes .
g_ckk COONa  — 2CH,c00 +2NaT
# Increase the no. of C-Chain (Ascent of Chain)
2H0 — 24T 4 2047 .
= #TpH A T Reaction

Ar)ocle® o # by this method, alkene, alkyne and

Q_CP&—COO.—_ —= 2¢ t cYy-coo

@ = s cycloalkane, and cycloaklene can also be
o " 5
tos% em 2¢ “"\é—(& 2 Q'C”Hz- + 2 <0 prepared . frns
ewp ey’ —>  cy-Ch han”
&)
Cothode oMt 422" — 2y /@

2u4f 4 20HT —> =2 MalH

==

Alkanes Methods of Preparations

4. Ko | b gybdtlsesis

& No- Bregen fov 0dd M- 4 & Shin ST 3 Nedd |,

\o oonte _“LO/_) (.lrh' _ 2 CH—CH, elthone
L @cza t Elecholysts oy 2) gHs- GH; Bulohe

0dd-C-drecih —X

CQDNq .
2+ a2 @ He @—/\ = E’_-‘;E. heny)
P Cleckmlysis /

cooNq . v~ \ =
! a clo
G:Cool\lq . d @ Cl':/c)(eh& Y 7< 7
= Bieyd€ [4« o] decane

7

" . s
CP&_— QO ONgq ’ CH,’ Y cH— <
é — oy I — <( + (> Sydbhexane o ~ 0
\ _ NCH® = 2N\e
\er—coonk 1
Cydo proprne

meg

(St 'H,_L/O(L
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Alkanes Methods of Preparations

4. Ko | b &ybtleesis

C00Nq

J ﬁﬂ ¥
CO0ONq
ok s
% o, —CooNg oun’ M CV‘L Qs
"L—ou—>1'iﬁ'| "'lj \.!
ey~ COOMNg cu e Cc=— M
disod. Suctinote ethene oyclobd

eH’ i crh—0L
—7 u =y 4 ]( " oo
cH" cH == o O,
de buki,3- dienc
egslnc oy

%
IS e

disod. maleote Cds)
di-sod- FLU’"\NE' C.’h"’M)

Alkanes Methods of Preparations

5. Soda Lime Methods
L Use df loda > Na & Lme - Cal
G Reachn geoyrs ,':qu]iwimiu'um

s Dtsceh\”r/b- ¢ Chaun -—[p»&u-i

(3 Me}hom’e cob be  |repard l:y Hus makhad

G CHTW0H 4 NaoH Qod. Acehale
(@
CILI‘—EQU Nq + M"CD["I —> a4, + Na,CO,

Uimekban—

c0DNq Nad 4
4 I_Q/] > ,/o\) Benaane + Nac&%

cabd ~




Alkanes Methods of Preparations

5. Soda Lime Methods — Reachdo Mechohism

Co0
R-CODNa + Naf —0 5 Naxl + R-H
basic
=

basi rwdm’f‘/ conbdx 1\“&;\” el dunily
SIC

R-cooNd —— 5 R_cod + Naf il unskobl—
[} o .
R‘:.é:',__o"' _— ..'. a:?{ KOJ'G_ De}.e'rhm'n\l’\d S"Q;F

7O
A

L Caro0ahidh stakilly = qo5 50530 —dyeth *l—:_eﬁb'“"

H o™ R3CH™ > REH™> RS™
K—— > RQQCG"‘”f for de.cqrboxs’]afjo,,
Nodoy + ou~ 4 Naf+ C4 = Na.CO + He

—

Alkanes Methods of Preparations

5. Soda Lime Methods N -

. Cx_e telectmn densilg abc” 1> ‘
i adeily to aviid o
& Rab= ¢ De conbodxylokion L 1 upstakil] and 4y 1o jomok

cyL_—c,ooMq cH, 00 Ng

,cH- CooNg =
® (5 5 L8] ox < /@ . bray<
@ / )

aﬂ/®)‘| o
/

o
)
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Alkanes

Methods of Preparations

From Aldehyde/Ketone
6. Clemenson Reduction
7. Wolf-Kishner Reduction
8. Red Phosphorus/lodine

B.Pharm. |[POC -1 |U 2 | L6

Alkanes Methods of Preparations

From Aldehyde or Ketone - Reduction
edudie
% R-CHD  aldehyde R R0

R-C-H
. - 4yl
Y R-COR_ kehne > R—CH,— R_

odlcone

+Clemenson Reduction

R> O Mg
R. Cbbc-mo\l\ﬁ
\C:Q 4]
R~ 7 hyd zihe
_ Y973
- e, - kef‘gnﬂ. NHZDH,
— Yy > Pr[cleh*jde

m)uﬂwnﬂ
basic

Wolf-Kishner Reduction
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Alkanes Methods of Preparations

6. Clemenson Reduction - & %/* Cotelysl- .
L Cone. Hel (Addic medig)

S cp};c\'\z + HO
EHnoh'L:

Qﬂs— Ci—ci t "L_O’

Alkanes Methods of Preparations

6. Clemenson Reduction

L 'z
K\c/ 4 —@_'7 \C/® S :‘/'__’
8 Y =
K :.' "

N e’ ~_

(K %,ci—c:m — oi—o;_-CJ_i( t Wy

—







