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Hydrocarbons and Derivatives

Hydrocarbons contain carbon and
hydrogen only and, from these, by addition
of functional groups and by interaction, all
other natural compounds can be derived.
Leias O 5ol s O S (o (5533 Slisn Sy oned) o
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Hydrocarbons
O30S 5%l

Hydrocarbons are important in nature as
components of cuticular waxes.
(«Sland JS& e aa gy daplall (8 dage Slg S5 el
* The majority of these (Waxes) are odd-

numbered long-chain alkanes within the
rang C25-35

LS (e (£ sadl)) Cacliae 22e (e () oS Lgalana o
0528 33 35-25 (e 4358 dludud) 4l 5h
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Monobasic Acids

« Organic acids possess one or more carboxyl
groups.
S ) 3aal 5 Al 0 K de gann o (g it Ay pne (agen o
* They participate in essential metabolism (from

simple acids of the respiratory sequence to the
complex deoxyribonucleic acids).

oyl (5 glal) il (agen (pe) (o) COMELLY) 8 & HLiS A e
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C1-C6 Monocarboxylic acids
Aol LS o Sl alea!

* In the free state they are not found
abundantly in nature, but occur scattered
throughout the plant kingdom in the
esterified forms as a feature of some
volatile olls, resins, fats, coumarins
derivatives and alkaloids.
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- C1-C6 Monocarboxylic acids

Formic acid

Acttic acid
Propionic acid

n-Butyric acid
150-Butyric acid

HCOOK

MeCOCH

MeCH,COOK

Me{CH,,COOK

Me. Mo
“CH

COOH

Name dertves fromis firstislationfromtheant, Formica Adecomposition
product of meny vegetable materials, Oocurs reeinthe hair of he stinging neffle;
combined n the gitaloxienin seres of carioacive lycnsdes, AomylL-
methionine is involved in the fitaton of proten synthesi on rbosomes

An essentel primery metabolte, paticularly a5 acety-CoA, Common in the
estentfied fom,

Produced inthe faty acid oxidative cycle when an acyl-CoA with an odd mumber
ofcarbon atoms s involved. Esteifed as  ropane alkalog

Ocours in traces in many fa

Qccurs free in carob beans (Ceratonia siligua) and as i elhyl ester in croton oil,
Component of resins of the Convolvulaceze and minor tropane alkaloids.
Intermediate in the metabolism of valine
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C1-C6 Monocarboxylic acids

n-Valeric acid Me(CH,);CO0H
150-Valeric acid N
CH
COOH
1-Methylbutync acid Ye
i
?HMe
COOK
7

Not common; component of Convolulzceous resng

Free and esterified in Voleriana spp. Combined i some ropéne alkaloids (e,

Veleroidine) and in the pyranocoumani, dhycrosamidin, Intermediate in the
metabolism of leucine

Componentof some ropane and Veratrum alkaloids Convolvulaceous glycosides
and the pyranocoumarin visnadin
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C1-C6 Monocarboxylic acids

Caproi i MCHIO00H — Oreus s meny el

Crolonic g (fran e Comsiluentof crolon
o '\
butenoi aci) ﬁ
(
00K
Tl acd o A Ooows ncroonl (o) from ot ign The i of mny miner
ﬁ iope lielons, g, Gloide, Component of Comolices e
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C1-C6 Monocarboxylic acids

Anglcai H\C,Mo Occ.urs 1 e hime o g, Bl 2 of e ek i
” chlin Y. Compnen o he vl el dhlid v

[
B 00
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dawdll alaall
Fatty acids

« Component of plant oils (acyl lipids) in which they
occur as esters with the trihydric alcohol glycerol.

Gl il S5 e aa 8 Gus ¢(and daal) A8lall G g 1 Sl Se JSE e
Jg_lall
* They are also components of the resins of the
Convolvulaceae and of waxes in which they are
esterified with long chain alcohols.
Sle a8 i g galll y dilal) Alpadl) lig) ) b K JSET g LS .
ALl Ay gla ) g2 Y il il IS
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Classification of Lipids

(& ol g danall gy ) ddapuy o
« Simple Lipids (Fixed Oils, waxes)
Aamsd (i gen Ol il o) (A8 D5 )) Aamsd (i gen Dby ppuale S84 o 2a g a
(& seidl) oS 5 el 3 g Aludud) 4l 5l JI s8] 2
Found in the form of glycerides of fatty acids (Fixed oils), or
fatty acid esters with long chain alcohols (waxes).

OS5 (Al g Al sall o ) JSES o (Dol sds gall g Qliinnlll) Ba8ee Ciland o
(Js_inad sS1) e Fameall im gaal) il i
Complex Lipids (lecithin and phospholipids) found in animal
fats that form from fatty acid esters with cholesterol
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dawdll alaall
Fatty acids

 They may be saturated (palmitic and
stearic acids and arachidic acid) or
unsaturated (Oleic acid, Linoleic,
Linolinic, arachedonic).
il (mes il aea) Aandie 0585 o Sy @
il Y1 Gaes Jia) Aandia g sl (Clinsdl Y Gmes
(EERFRPRERAJERI)
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Lipids a5l

W

Polar ' O
(hydrophilic) region Y |
Nonpolar (hydrophobic) region HC O C R

W
H2C O C Rn

Fatty acid

slall da IS ddd 18 ddkaia

Glycerol
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dawdll alaall
Fatty acids

« Some of them are cyclic compound such
as hydnocarpic acid and the
prostaglandins.

Clipadle Ui g jull 5 el IS sinedl
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dasiiall j g daniial dawall (zalea
saturated and unsaturated fatty acids

« Saturated: lauric, myristic, palmitic, stearic
and arachidic

« Monounsaturated: oleic (omega-9),
palmitoleic

* Polyunsaturated: linolenic,
eicosapentaenoic, and docosahexaenoic
(omega-3), linoleic (omega-6)
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Unsaturated Fatty acids

Commonname~ Mumber 0 uratedbords— Simctwal formale

jlole CH}(CH2)5CH=CH(CH2)7COOH
I())z;lc?:mlm : C{3(CH2)7CH£H(CH3)7COOH
Petroselinic 1 CHy(CHy Ch= =CH(CH;),COOH “
Ricinoleic | CHy(CHy)s CHIOH)CHCH=CRHCH)C
Erucic ] CH(CHyCH=CH (CHy)yCOOH i
Linolenic ! CH;(CHZ)4CH-CFCH2CH=CH-(CH2)7CO i
g-Linoielc ] CH;CHyCH=CHCH,CH= =CHCHy-CH=CH(CHy); H
Linolenc j CHy(CHy)CH= -CHCH,CH=CHCH,CH=CH(CH).C00

4

Arachidonic

16

) CH-CHCI CHCHCH CHCHOHCH=CHCH CO0K
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Unsaturated Fatty acids

L Omega-3 fatty acids

HO . . .
Oheic acid 3
g Alpha-linclenic acld  ALA
I-ﬁ"-"“."-\-"' .----\._\I.-___.a-h.___\____.--"\-\.._\I_.___.--"L _.ﬁ,-ei"\-\..\_.:.-_:'-"'-.\_\___.-""'-\._1___.-'"‘-.,_\___,."' HO
l‘\l.l/‘v""“‘-\:.f"\\_f— g "‘“\:,/“\:.gf"\
Linoleic adid o
0 Elcosapentaenals a<ld EPA
]
Lo e e e HO e
HOr e -\. - e = = - g
o

Linal I
nolenic acid Docoszheraenoic acid DHA

Omega-6 fatty acids

HD

Gamma Linolenic Acid o

Linoleic acid L&

L]

trachidonic acid  ##4

o-@ L
QQ0 QOGO gamma-lmolen

Linoleic acid (omega-6)

alpha-Linolenic acid(omega-3)
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Cyclic Unsaturated fatty acids

Table 18.4. Cyclic unsaturated acids.

Corrnsrniorn rnrarne Striccrieral formula

CH(CH, . COOH
CCH, — CrH

Hydnocarpic

CrH==CH
CH{C1;) ., COOH
CH, —CH,

Chaulmoogric

Gorlic cH——Ct4
: T L)y TOOR

CH,—CH,
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Formation of olefinic fatty acids

Acetate + malonate

!

CH3(CH2)[4COOH Palmitic

1

CH3(CH3);  COOH Stearic

[

CHL(CH),;CH—CH(CH:);COOH - : Oleic

l-——2H

CH;3(CH5)4CH-=CH—CH3;—CH-= CH(CH4);COOH Linoleic

e

CH3;—CHy—CH=CH—CH,—CHEECH—CH,— CHEE CH(CH;,),COOH  Linolenic

Fig. 18.1. Sequence of formation of olefinic fatty acids in plants.
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Manufacturing of oleoyls

Uy (CHy)eCO-S-ACP + 0, 4 wappH ——
(stearoyl-S-ACP)

C%(CWVCH"CWCHQ)T'CO"S—ACP + HO + NADP
(oleoyl-5-ACP)



PHARMACOPOEIAL AND RELATED DRUGS OF BIOLOGICAL ORIGIN

OH
|
CH3(CH2 )7CH2—CH iz CHZCO —S—CoA

Intermediate 8-hydroxy acid of fatty acid synthesis

N

CH}(CHz)TCHZCH—':CHCO —S—CoA CH3(CH2)7CH"’" CHCHZ CO—S—CoA

Reduction and £ _
further oddition gidcmm 3:
of 3x Cz units 2
Y - b
Stearic acid Oleic acid

Fig. 18.2. Alternative pathways for synthesis of unsaturated fatty acids.
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l Methionine
CH3(CH3)sCH(OH)CHy—CH=CH(CH,},COOH [H;C—S—CH;—CH,—CH
Ricinoleic acid 1 (NH)}—COOH]

CH;(CH;_)T-—C\H—CH——(CHmCOOH
Dihydrosterculic acid \/
' CH2

|
¢2H

CH;(CHy)y—C=C—(CH,),COOH

Sterculic acid :
CH,

Fig. 18.3. Oleic acid as the precursor of ricinoleic and sterculic acids.
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Formation of acetylenic fatty acids

CH3(CHy) (CH=CH—CH,—CH=CH(CH,);COOH  Linoleic acid

o

CH;(CH4)4,C=C—CH;—CH=CH(CH,},COOH Crepenynic acid

s

l Dehvdrocrepenynic acid

Range of acetylenes formed by further introduction of acetylenic bonds at the ‘distal’
part (furthermost from carboxyl group) of molecules and by chain shortening in
‘proximal’ part of molecule.

Fig. 18.4. Formation of acetylenic fatty acics.
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Fanl) & g 5 ) (A
Extraction of fats and fixed olls

Most commercial oils are derived from either
seeds or fruits
Dl e b sl e Al g 3l alana paan
The initial treatment before extraction depends
on the botanical structure (cotton seeds require
delinting and castor seeds and ground nuts
require decorticating.
5 yaill o) 3,00 s glsd ) gall JAI e A 5Y) Aadladd) aaiad
2l Gind 5 g s Al 5 Gl g 3 ) gliag ol )
(AdeY) & 3 N zlia
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Extraction of fats and fixed olls
Fanl) < gy 5 andl) (A

 Removal of the oil may take the form of cold or hot
expression, centrifuging or solvent extraction.

o Jaill a5 Cpag glall gl oLl jeanlly paMadly) o L Llle .
ey gAY (Sa
* The crude oll requires refining.
e Al a3l liag e

« Cold —drawn olls usually require nothing further
than filtration;.

b il e ST liad W 32 5l Alliall gy 31
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Extraction of fats and fixed olls
Fanl) < gy 5 andl) (A

 castor oll requires steaming to inactivate
lipase; The addition of a determined
amount of alkall may be required to
remove free acid; and washing and
decolonization may be performed
Sl elall Ly () G pnill g s Al rling
s sanll (e Galiill (5 gl (e (il Ciliay Ulaa) ¢ Ll
sl g 58 gl Jusll () s galll (Say g <5 pal
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Quantitative tests of fats and fixed
0ilS a5l 5 awall 4uasl) ol Ly

« Acid value (the number of mg of potassium hydroxide
required to neutralize the free acids in 1 g of the oil; high
acid values arise in racinified oils).

o geall Bl 4o HOU) 1S 5 )0 a sl s dle 23 gie Hug g aesll 40 o
Gl i e Ja Al o3 &) oy «u il e g 1 A5 al
 Saponification value(us=il 4«8) : the number of mg of
potassium hydroxide required in the saponification of 1 g of
the substance).
i jall [ seadl i) Gauail da O o i ) 2S5 3 (30 jladae
Cull e g 1 (Boal) hasesdl diand
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Quantitative tests of fats and fixed
0ilS a5l 5 awall 4uasl) ol Ly

« Ester value iw¥) 4ad: (is the difference
between the saponification and acid
value).

Cuaill 4a ) o gl all 2S5 o ala 2ac 8 (5 ) o
5 all Ly genll Jiacl de U el

* lodine value 25l «8: gives a measure of
the unsaturated acids in the oll
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Quantitative tests of fats and fixed
0ilS asaill 5 aneall ZaSl) ) HLAY)

 QOils which partially racinified on exposure
to air are known as semidrying or drying

olls. Such olls (linseed oil) have high
jodine values.

8 28 o) gell (i yadll die L e 20 38 Al dewall Gigy H
eonidd LIS 20 53 Al Sl Ll g dd el Caay &g Wb
) LS s 3) 3 sl da gL Ledde Jing 5 48 géall,
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Quantitative tests of fats and fixed
0ilS a5l 5 awall 4uasl) ol Ly

« Acetyl value JsiwY! iag: (is the number of milligrams
of potassium hydroxide required to neutralize the
acetic acid of 1 g acetylated fat).

B pall (A0 men ol Ao U1 o gl sl 25 508 gl 22 o

« Specific gravity 4= » 43S melting pointoleaiV! 4a o,
refractive index LS wsisgnd sometimes optical
rotation _»=3l Ol sall(castor oil).
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Quantitative tests of fats and fixed
0ilS a5l 5 awall 4uasl) ol Ly

* The gas chromatographic separation and
guantification of the acids produced by the
hydrolysis of specific fixed olls is an official

method for their identification and quality
control,

212380 g plaa s LS i geall il €a Juad @
Gansdll 3 gall Aalel o) pal day A Jladl Lal je gita 5 SU

el e i) A1yl 5 (ol Baaina A 1S
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Dibasic and Tri basic acids
AN ¢ AU ealaald

« Oxalic acid, (COOH)2, forms the first of a
series of dicarboxylic acids which includes
malonic acid, CH2(COOH)2, and succinic
acid, (CH2)2(COOH)2.

A0l (a geall Alada ) G35 el S gV) (ans o
Sl sl (man 5 Sl Ll man Lgia JuusS 53 S
* Malic acid contains an alcohol group and

has the formula HCOO-CH2-CHOH-
COOH. 4 dc gane i glall (aan paaly
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Dibasic and Tri basic acids
AN ¢ AU ealaald
CH2-COOH H-C-COOH - HO:C-COOH

~H,0 ” +H,0
HOCCOOH ——> CCOOH —— HC:COOH

|

CH, COCH CH,"COOH CH,COOH

Citric acid cis -Aconitic acid Isocitric acid
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citric acid

cis-aconitic acid

itaconic acid

34

o e o
/U\ H/U\
e
HO c/“\c/ OH
H2 OH H
@) G OH
o s o
HO/U\C/%C/U\OH
H, (‘H
H+
o ‘L OH Y
o Y o
/“\/_\‘ S /U\ o~
HO 4 G G OH
H., H,
l -
@ OH
O
/U\ + G
H,C c OH
H2
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cis-aconitic acid
decarboxylase



Aromatic cyclic acids
Aalall 4 ylaad) alaal!d

COOH
COOH
OH
OH
Benzoic Protocatecku:c
acid acid
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Aromatic cyclic acids
Aalall 4 ylaad) alaal!d

COOH
Q 5 CH—=COOH
Galhc amd Cinnamic acid
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Aromatic cyclic acids
Aalall 4 ylaad) alaal!d

CH=CH—COOH CH=CH—COOH

: = OMe
OH OH

p-Coumanc acd Ferulhic acid
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Aromatic cyclic acids
Aalall 4 ylaad) alaal!d

CH=CH—COOH

OH

OH
Caffeic acid
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cyclic acids

HO COOH COOH

HO /o OH HO

H OH

Quinic acid

% OH
H OH

Shikimic acid

Prof. Dr. Isam Agha



o0k wbdRE

40

Alcohols

uyj;ﬁ\

It can be classified in: ! «aias

Mono
Mono
Mono

nyd
nyd

nyd

ric aliphatic alcohols s sl Alaly) Y sl
ric terpene alcohols sas sl 4 il &Y ¢Sl
ric aromatic alcohols saa sl 4 jlaxll &Y Sl

Dihydric alcohols 4alill &Y sl
Trihydric alcohols 45834l &Y gaSl)
Polyhydric aliphatic alcohols saaiall auadll &Y ea<]
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Esters
Sl yLaY|
* Formed by acetylation of an alcoholic
group, and are found in many biosynthetic
groups of metabolites including volatile oils
(linalyl acetate in lavender).
gy Sl Ale gana b yiuly Gl Y JSIT
Jatiall COA 5 el 3l 4 il el ) 3Ll
(&U:_'d\ <
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Esters
Sl yLaY|
« Esters which involve aromatic acids such as
benzoic and cinnamic acids with corresponding
alcohols are sometimes found associated with
free acids, other volatile metabolites and resins,
in such products as balsams. iexidl <l iuy)
4381 gal) Y g2 e laalisuall 5 g il i Alall (alea Sl
Clltinall (e la e 53 all (aeal) aa 438 jie aa g8 ) (Sa
au L) e dganlll GlS all 5 ecli) Il 53 )Ldall
* A number of alkaloids (atropine and reserpine)
are esters. Ol s Gms Y Jie Gl 8l any
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Esters
Sl yLaY|

A particularly important group of esters
from the pharmaceutical viewpoint is that
comprising the lipids or fatty esters. These
iInvolve a long-chain fatty acid and
alcohols such as glycerol and the higher
monohydric alcohols. ¢ a5 lanlll leas
Alall J g psmaslil) Jie Y gaS pe Aludd) Al sl aleal
S 5 el 3as
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Lipids <landl

The term “lipid” includes not only fixed ails,
fats and waxes (simple lipids), but also
phosphatides and lecithins (complex
lipids), which may contain phosphorus and
nitrogen in addition to carbon, hydrogen

and oxygen. ca gl (danall &gy ) panali g
o gau sal) ) dalisl c(A.Lu.u.d\ Glandll) & el
oot gdll o (g giad Al g ¢ (3ammall Cilandll) Gl
Lt (& O gl
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Waxes
g sl
« An important practical difference between
fats and waxes Is that fats may be
saponified by means of either agueous or

alcoholic alkali but waxes are only
saponified by alcoholic alkali.

S g 8ol & el puat S
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Waxes g saiil

« Saponification of the wax ester cetyl palmitate may
be represented as:

¢« C15H31.CO0OC16H33+alcoholic KOH=
C16H330H Cetyl alcohol+C15H13.COOK
Potassium palmitate.

* While fats consist almost entirely of esters, waxes,
In addition to esters of the cetyl palmitate type,
often contain appreciable quantities of free acids,
hydrocarbons, free alcohols and sterols. awall (<
o OsS & galil) Lal J g ptinad KU 5h I g penlall <l il (4
oﬁuawé\é\ﬁha\ u\.udhd.\.\mﬂ\.kmu.qu\)m\
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