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Physicql Properﬁes Table of Boiling Points of Linear Alkanes:

Name of How many Chem Boiling State at Melting

15t 4 hydrocarbon (methane, ethane, Propane Alkane carbons ? Formula Dot Togegy  Peint

in°C in°C
and butane are gases, next 13 members are

Methan
(C5 to C 17) are colorless liquids and rest are [ ()—

Propane gas

n-Butane — gas

wax in nature.

n-Pentane sHq2 liquid

They are non-polar nature and dissolved in [Kiitesss

n-Heptane CoHq 6 liquid

liquid

n-Nonane liquid

liquid

nonpolar solvents (CCl4, Benzene, efc) groctans : iquid
\J

Specific gravity and melting point is iInCreased s
with molecular weight

\Z
Branching decreases the boiling point.

iso prokor— C —¢ —¢
(=2

Alkanes

Isomers of Alkanes

Structural Isomerism- Chain and Functional Isomers

Conﬂrmo‘nono‘bsomerlsm % ﬁ\ \?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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Struc’rure//

Alkanes

Methods of Preparations

1. Hydrogenation of
Unsaturated Hydrocarbons

2. Reduction of Alkyl Hallde.
3. Wuritz Reachon
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Alkanes

Alkanes- Simplest, saturated hydrocarbons, made of carbons and
hydrogens only with C-C and CiH covalent bond.
Saturated Hydrocarbons are also referred as Paraffins (parum- away; little

and affinis- Little affinity)- Less reactives Readhil§ — 0“4,1,“ 5 Adkanes > Akohes
c=c c=< o

L

€ 27 bond Cﬁ_ 1
Homologous Series h- 1 -

Molecular C HL’
Name Formula Condensed Structural Formula h- 2
(ChH2n. 2) - Q‘Ji‘f z
methane CH, CH, C"L C;_HL
ethane C,Hg CH5CH, \} L ethane
4

General formula: C H2n+2 (n=

propane CiHg CH3;CH,CH3 C\/L‘
butane C4H1o

pentane CsHy5

hexane CgHy, CH3;CH,CH,CH,CH,CH,
heptane - & CH3CH,CH,CH,CH,CH,CH;
octane £ . CH3CH;CH,;CH,CH,CH,CH,CH,
nonane

decane

Alkanes Methods of Preparations

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

#Catalytic Hydrogenohon/Reduc’rlon ® r-cH =CH + H __i‘,___» R—cH —cH,
U ! Z A 200-390°%C >

#Sanderson & Sabatier Reactlgn (" Gee Alkene -

Pl - Rum bemp AlRODE

# Syn Addition Reaction Occurs
# Me’rhone Can't be Prepored rae e@* ® R- C=cH + 24 N R QH, -CH, adkebe
A =

#Catelyst: Ni/Pt/Pd . @ -
Rrestt S kgt~ RoL-cn slhens

GPAT 4 Rote o) React” 8 &
Neer

Nt Cezesr)
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Alkanes Methods of Preparations

1. From Unsaturated Hydrocarbons (Alkene and Alkynes)- Hydrogenation Reaction
Ungymmetvical Alkenes —> allory aive & poiv 4 oplcs adiv o H
L> 1 = Ph- gy""“ = 3/' P Lwt]bmw

/ . X
, <t T N R [
< o Mg~ fac—d e

- . L
y Ni/ek| pd H - “3—Cl@ H,c— ;
T CHs / M o

g}’ Em'“, ﬂ enanbpmeng

I

Raceru ™ i b
2 opUCH psomens
;,jPPrrd‘(Cl'

ph Pl _ghire] Cahbo”
./

[
W —c—aH,

W, c— C:"— 5

H -ei-e

Alkanes Methods of Preparations

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

L Sx,mmebrif-&l Adkenes = prcm\7 actire enonlis men

Ph L
~Chy ,,HA,, i B C?‘t _ Meso Ooml;ou»ul

15 oty

N
1
s S~cny

.

Ph
PhL

Ph Ph

Y ——'c—ug HC —~"]- —H
|

p_l‘c—-cr'—l'[ ,,r_lc.__cph
th Ph

(L Enntivnes = =

l{acem'\c m'.)d'u)u-
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Alkanes Methods of Preparations

1. From Unsaturated Hydrocarbons (Alkene and Alkynes)- Hydrogenation Reaction
L TYansbe'r Hx’wa,ohd'ion - ’Dﬁvir\a. Fovce — f\mma_l_jc;l».’—

— N
] = e+ (F
~

eyelo hox-13 -diene. ethahe Benaene

L Selechve Hydwgensltion

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

® Cu-cH-cH-—CH-CH=CH _ oy
Luy: 2
0R.

%} CZ,_CP(:CH._EQ:C%—CI} - s«H

Alkanes Methods of Preparations i

2. Reduction of Alkyl Halide > Methabe Cahbe prepuned

RedycHon

R X RH + H)
H — =

P

~., + dlHY
©) cu-cl  —>  cu, +
© Antdil hd (methyl chloride) methame
" Z. + CHCO0DH CHOYD -methane

Ca-"u!‘,st -7

—Zh/tq in el’h/i-h(t Mec)r\ahl\s\") = ‘Z.n s Z’Q_.f- + 2;%—
cﬂsﬁq — c&f’?-f— dE)
+
cu:|3®-1- 2 D Ctk@ —L—7 CHg

: 2TH1]
@) CoHs©r _[/? SHy + Hey

gyl bmide T pddHY
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Alkanes Methods of Preparations

2. Reduction of Alkyl Halide
1° R—x

. ol keb
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 ——>  CHyeH -CH propane
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_ =

Wde on &
O s

\ ) 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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Alkanes Methods of Preparations i

3. Wurlz Reaction # \*Y alky) helide ¢ 2ptale

chvy ebher (Stffvﬂnl')
R-R t 2 Nax
A kahe

SRR

) CH;y8r + 2Na+ CH-er

Sl e
<than—

——> CHe— <My + 2 Ny
butaone
|

CQH(‘D
S —

® 2 g + 2Na
ch-l\ chlonde

vifFrom Alkyl halide.- 2mst<

# Increase the no. of C-Chain.
# Used in Ascent of Chain.

# Even no C-chain is mainly
prepared.

# Na metal with Dry ether is

used in this reaction.

Alkanes Methods of Preparations

3. Wurtz Reaction- Reackon Mechonism

® Fvee Radice] Mechaaism Anion Medhonist
2 Ng —> Q/Na* + 22”7

IKEX — 272"’ + 2x7
20" t2e7 — 2R oy b f&ﬁdic-‘!
R+ &

d
Q_B;d‘f_'_g_)(‘ —> 2 NaXx @)(_,

2MN9 —> o Nat + 2e”
R=x — rR® + )@

&GE + 22 5 D

RO+ RS —;—R_:K Nudkes philic Substibubion

Reactiod
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3. Wuriz Reaction
NAC4-1 ehur)
d
e T

B\
/
\/ °
CQHS GHs
J Dis P’f“PDTHDb“HDn . Q,)(\'dol;\'mn A Reduychan
/ Readon in same mdeades

CHs~GHs

N\

C:LH" C_QH{_
@ c‘—he,r) g@&wlﬂ-yl e

Alkanes Methods of Preparations

3. Wuriz Reaction

Q2 * \N\r\*-r 0dd - thetn e neb prep
- N in dv etun C,ﬁ' waekiey] Radki eod
—_— col ety R Cof

crd et dnlovi de

\/ o \/
C B§ CoMs

L

CHy~ GHs—

\/ A -
 ap G CH

\(/ \LMj o e”’\”‘"@
CHy C'% CHs~ &M
O PP @ ethne  (3) bukohe

31-03-2024
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Alkanes Methods of Preparations i
hiZ{\ yield - enveh

\_ﬁ\,mmehsz

3. Wuriz 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 — Trtramsleculen I-lwdz Reaction

N

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

Similar Reaction to Wurtz Reaction

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

. | ; o
Citrig Readion — from Pyl l’\f__balf— 2 @C % @\ + 2Nacl
d @ Bipheny| ar du benzens

INuak= - Fith Read” — R)‘+@7(+ 2Nq in'i,w / R
° Cj - ]\f + RR + @{@

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

5 O (‘M Powder ?

o

Tluon—

Alkanes
Methods of Preparations

Decarboxylation Methods
4. Kolbe's Electrolysis Method * .o
5. Soda-Lime Methods

A
i @
Al
[
m- & B.Pharm. |[POC-1 [U2 | L5
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Alkanes Methods of Preparations

Decarboxylation Reaction of Carboxylic Acids

Removal of CO,
4. Kolbe's EIg/c_Lr/onsis Synthesis - Electrical Method-
5. Soda-Lime Methods- Chemical Method
R-C00H
et | el
@ Kolbes R CooNa coda fime

c —
$ TN .00

2 R-LooNq R-COONa QW,ROM
é\ech‘ﬂ\lsi& AlN%PYCm
< -
R;;{/ allene f\scent 4 R-H Iy

. C-Chain :
(F_vehé sﬁmwahcay “ Descenl-of Chon

C-Chodn - Marhern—

Alkanes Methods of Preparations

4. Kolbe’s Synthesis
Ly Use shong Gnc 4 Na o> K Satk & Caboxylic owid in aqeows meskium

NaoH —> R- COON9
—COOH/ la R coonN
= \-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. Kolbe's $yn1-hesis Reachion Mechonism #Use to prepare even/symmetrical C-Chain

_ alkanes.
2, cooNa  —— 2cH,c0o0 +2NaT

# Increase the no. of C-Chain (Ascent of Chain)
#TpH > YReaction
NE # by this method, alkene, alkyne and
AI’)O'-"&® Q_cp&_coo" - 2 e + Ci-_f?—C,OO' -
@ = = s cycloalkane, and cycloaklene can also be
o

"
! SRS - a prepOred. Prrenes
_ L= 2 czo « iy
t 51 o 2 cH—= o —> o2CH -+ =

240 — 2HT 4 2047

ewp ey’ —>  cy-Ch han”
Cothode © A e 5 /@

2wdl 4 20HT —> =2 Ma0H

-

Alkanes Methods of Preparations

4. Kolbe’s Synthesis

& No- Pv-tm fov 0dd M- 4 C hain

00N, Ho CHy 2 CHy oy ehhoane Neldd
b@uaNq 1' 9 Electolyss o 7 9 GHs - S Hs %L;h)-hﬁ_

odd-C-chaenth X

1) C"_‘g‘CaHS_PN'P"'h e 3

CQO0Ng .
ol 2, O e
P Cleckmlysis /

A

COONq . \/ & 72
! . clo
G:Cool\lq i g @ Cl':/c)(ehe + )( %
= Bieyd€ [4« o] decane

e . 4
CP&_— QOONQ ’ CH,’ Y cH— <
7/ > cH, | > <( + O Cﬁdbh&)(ahg CH/ > N
N _ NCH® = Rae
\er—coonk 4
Cg'do \JvnPd-'\e

meg

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

4. Kolbe’s Synthesis

C00Nq

Q=0 Oes

ol &
% o, —CooNg Ql,}_' M CV‘L Qs
f'2——c,om~l ] — o+ lj ' ;
e — COONg o cH_ Ch— M
di sod. Suctinolbe ethene Wdi/b“l

cH' cr—0L

—7 oy — Jr](T[ T
cH" cH == o O,

disod. moleote Cdis) ekyne ydo bub-13- diene
. Fumondate CArana) 77 2
disod. rum 0“1’1“/'

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 CHW0H + Naor S Qod. Acehale
Cao
CI»_Q,’—EQU Nq + N&DH & ——0 ch' + NaCO

Uimekban—
c0DNq Nad 4
& I_Q/] 5 ,/o\) Benzane + NAC&

cabd ~




Alkanes Methods of Preparations

5. Soda Lime Methods — Reachoo Mechohism

R-COD Na + NadH 0 N+ R-H
basic > o
7
A

cowdete] corbox ol 1o

" Q’MHT
C
R— cod N9 —Sla R—-cod™ + Naf T UJ\H’O"J"_
° o :
22> . (s &-5  Rate Determining shep
L Caro0 ahi0h B
R3CH™ > RCH™ > R

—  Hted™ - ;
R M) Reaclivily’ fr olecarbixylatjon

Nodoy + ou~ 4 Naf+ C4 = Na.CO + He

—

Alkanes Methods of Preparations

: - .
5. Soda Lime Methods — €L, peleckon densily ar e it

] g o tomobine
& Rab= ¢ De conbodxylokion L> 1 unstakil] ang 4~ 1o aved
cH, CO0 Ng

—COONgq
oo @ G o o1
® @ © ® & = . bray<

oN &
(%} :;/ /‘!\/e’“‘ KD +m

@

c.OONa COONg cooNa

@)j @@@@ LY

e Q. Q.
{) (_\J o (e ’*"ﬁ\\\(

LQtﬂ«) {\,z)"\\.'ti

60—

Stokilly = qo5 50,30 — duet +1 effeck
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Alkanes

Methods of Preparations

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

31-03-2024
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Alkanes Methods of Preparations

From Aldehyde or Ketone- Reduction
t-c'é—u R-CHO  aldehyle 'Z:dm R-C%L o hare
e boe ROVR_ kehne T R
v Clemenson Reduction
Zn) He
4]

ine
N'@:'\M_Mdmz

Koo, Gy ci)(,mmy

asic

— Yy > Pr[cleh*jde

Wolf-Kishner Reduction




Alkanes Methods of Preparations

6. Clemenson Reduction - & %./4 Cotelysl- .
L Cone. Hel (Addic medig)

Z| H"d’

.
+ 4MM1 e i

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

T ) S cy-of - + HO
nc. = <
Pn]gou—-oni

Alkanes Methods of Preparations

6. Clemenson Reduction

(K %,ci—c:m — oi—o;_-CJ_i( t Wy

—

31-03-2024
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Alkanes Methods of Preparations

6. Clemenson Reduction

°
[l

Y

Y

~ 7

AN H s

z/ Yy /\(\ Nudeopds '

— | Subgtitulien Rescha-
ut o~ e\ -

Alkanes Methods of Preparations

7. Wolf-Kishner Reduction

cH,— CHO g N, — N, e~ + HO t N
_o ethone
. Aq. Nooq
cH—co—cmk Gy CH-CH-CH + Ho + N
Pri==

Reackion Mechmusm -
e o4

N —_ —
Rsesfrgoen g poe=eTe

R/ hdezDhg Jlb
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Alkanes Methods of Preparations
7. Wolf-Kishner Reduction

- N\, +
o1 O\ D H
K\CH—H:NH/-—"? K\CM—M:N —_— R\C..f -
- R / = Y
R / R b4 R/
N, Canboanin
NzN

NvL - N

g
ax. oo Gyl
Y

Alkanes Methods of Preparations
8. Red Phosphorus/lodine 5 ety sl'ma Reducing Aaou/“
Aud 2 Md/kel’nne- 2, puhd 2> alkane

¢ S Red PIT » U6,

4 R\/C:D .ﬂL} R\C)‘b_ (3 NH,:N"L/M-NW C(L’(,q G MO\EW,
R Ly NYRIPY

) Z,;uﬂy Cow, Hd
e t Phs3n

R gowm




Alkanes Methods of Preparations

. Red Phosphorus/lodine

Red? [T
-Cw - i cH,—cH + HO + L
cu € OM & 2uT —onm RTLT A

o -
%—'C}y\ + q¥l ——> cy-omt Ho + 2L

M

M
01—

Scm-e-d + eHs
3

————> CcH-Cny t 2HO ¢ 322

v g-cy et

Rj@’j \_ gbdo.un'\k ] R-H

s _ kelbes — R=R /X
C‘b{pm Reaf/L — R-C%

Alkanes

Methods of Preparations

9. From Grignard’s Reagents
10. Corey House Synthesis

31-03-2024
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Alkanes Methods of Preparations

. , 0- 4\‘ tu—r4 ;>
9. From Grignard’s Reagents > R—Mg-x — R-H
Wt~ "> oy

L 076%0"16"0-1"‘“ com’:ew)cb - < —MNek| MKW
& Got Nebel I?J*\L‘— — b 1312 with stheet
L o cap pre puns olimost odl 0%y tnm,owho\s

L Cn—i%no.xo!'; Reagents > cr- mygd, QMg e, &>-mq-d, (crl-cH-mg=d

A Prporet” & GrianoM Reaaen‘rA
M
R—» 4—771 e R
A’ﬂ + _-,awdeh\’ bond go}
g" e b R ")

. |omc
oond $04.

Alkanes Methods of Preparations

-3
9. From Grlgnard s Rquents #  R- Matx
,)‘ I""""Jl—> Search Fov ackive hydroges H*

3-
b R_Ma ’ 5 \011 > l«!w(”’) C{E(h_L
Nkmt G A udde h/\f—dl\:deb = -
g /H*o P er

’
-9 ——> CaH;T Mg -er Mg T ~
»cﬁmrdﬂ, ) AR A

e e
d cH=
gt 2= O e

v a,’k;’na MJ"L Hf
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Alkanes Methods of Preparations

9. From Grignard’s Reagents

& Roke ‘Ab— ReacBon — A7 G7¢<
Mg HoY eH

@ Crp—1 —— Cth—ma—l =1 5

Cﬁ—ﬁrr

Mu\“@{’e"&% 1’7 gf—7c'\—

Alkanes Methods of Preparations

10. Corey House Synthesis

T '
O enoy—d — ewenen f e ]

Mley| hodide ~(50 v 2%)

P'YQ,PM Uy\hkv. \qs();e's A wukb. Read

s lpqs\!wwthﬁco.l A 0dd ¢-thom alkane b be
‘ ws_Resgent LG U - dialkyl Ui tawm Gopaste
/ L Omﬁm e ComPnuml

4 Gilma
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Alkanes Methods of Preparations

10. Corey House Synthesis

shy ) C-y 2L — (cplb)+ G8r

sk 2) 2 Gh-U L @ﬁ—(h{f Lt um Cu.fmhal‘& J_ Gilman's Re&ju\l']
} Cu;Pt;rouJ todide [ € ¥ L

g s+ 4&- .
=N vkt it O6T
[ S I A T

skep ) Sl +  cy-cn- e

" - L7 [®ev 2P alkyl N'.A\blc/ ND"FSHMG\ be a"a.!Eﬂl holide
_— —

'\lut‘.lec\z"lf\;\-iL 3 .
Substitukion  gy-2 Reqdt™, 12y 2772
Reachom /= N
SN, SNy

Alkanes Methods of Preparations

10. Corey House Synthesis

K @m ———> Mt CHlt A

buk gl P&Lu},.c,

e e

& . )
P TN Loy cm By Glwan's Regt

v
»‘ C_@ 9- m%*“ bukene

l | oL RN
g :LA N @3}_“"“ —_ GZHJ\LCH cgéi :
1 o - &l
v

Chlmd~-

O~ cn—cusehn
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Alkanes Methods of Preparations
10. Corey House Synthesis Reade™”

’q @ o) c
=\ © & &E’-

u

o @

Pharmacology Concepts By Rajesh
Choudhary -

Subscribe my
Channel




	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68

