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1o LdS dlffeff'ﬁm the other classes
ally occurring biomolecules
ydrates proteins, and nucleic
ss. , they are more soluble in non-
f-;-: zweakly polar solvents (diethyl

~ether, hexane, dichloromethane) than
In water.




C ;';' ication.of lipids
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- LIPIDS
[

L

SAPONIFIABLE - NON SAPONIFI-
LIPIDS | ABLE LIPIDS
| WAXES mnsm*:mnﬁ L stEroips
ESTERS OF ESTERS OF

L GLycEroL SPHINGOSINE ~ TERPENES

AHTNHL VEGETABLE
FAT OILS + s PROSTAGEANDINS
‘ SPHINGOMYELIN CEREBROSIDES

-
FAT SOLUBLE

! | l VITAMINS

ADE. & K.
PHOSPHOGLYCERIDE PLASMALQGEN
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[fipids are organic compounds, found in living

fssy that aressoluble intnonpolakorgame solvents

Se'compounds areclassified as lipids on the basis of a

OH

PGE, cortlsone
a vasodllator a hormone
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H,C CH, H,

é M CHZDH h
| S

limonene

In orange and
lemon olls

vitamin A
a vitamin

M/\/\/\/\MO—CHQ W
W L
0—CH,

tristearin
afat




— L 19 op \, ems are constituents of cell walls. The lipids present in

slipeproteins constituting the cell walls are phospholipids. Since

=1 ipids are water insoluble they act as ideal barrier for preventing
~water soluble materials from passing freely between the intra-

and extra-cellular fluids.

— One more important function of dietary lipids is that of
supplying the essential fatty acids ,there are several functions
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Fr cuions of lipids .
NIHENMOSt Important iole;ef lipidsiis as*a‘ﬁ!@f* —

— rJFFy SEids with their flexible Backbones can be stored in a
HUGHNeIE COmpackhiomibnanthenighly.sp AoniENtEd andy
IEIERIIYEOUEN StUCTUTE. ThUSTat's orage Provides economy:in
0ot} Yel j t and space. Fat storage is an excellent form of:
Srerg/s

— Agiels ﬁsoluble in water, it has been carried to the fat
Jeru&re ‘the specialised transport proteins in the plasma.

= Itr emains as a stable and fixed reserve of energy until

,..; obilized by enzymes which hydrolyse it to glycerol and fatty

=— lﬂ§ Jfhe enzymes are under the control of various hormones

-and are activated under conditions where the body is involved
“in increased energy expenditure.

-FFat may also provide padding to protect the internal organs.
Brain and nervous tissue are rich in certain lipids, a fact which
Indicates the importance of these compounds to life.




N . :
Fats and oils are naturally occurring mixtures of
glycerols, also called triglycerides. They differin that,,,...—

0
|

HOCH.CHCH-OH RCOCH,CHCH,OCR!

OH

Gilveerol A triacylglveerol

Simple triacylglycerines include similar fatty acids
mixed — different.
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I |
CH,—OH R!—C—OH CH,—O—C—R!
\ q \

[ I
CH—OH R>—C—0OH CH—O—C—R-
O O

|l [
CH,—OH R+ —C—OH CH.—O—C—R?

glycerol fatty acids a triacylglycerol
a fat or an oil

= Triacylglycerols that are solids or semisolids at room temperature
-are c _Ied fats. Fats are usually obtained from animals and are composed
'~%ely of triacylglycerols with either saturated fatty acids or fatty acids
= with only one double bond. The saturated fatty acid tails pack closely
-together, giving the triacylglycerols relatively high melting points, causing
them to be solids at room temperature. Liquid triacylglycerols are called
oils. Olls typically come from plant products such as corn, soybeans,
olives, and peanuts. They are composed primarily of triacylglycerols with
unsaturated fatty acids that cannot pack tightly together. Consequently,

they have relatively low melting points, causing them to be liquids at
room temperature.



Rk

 Structural formula Systematic name Common name
Saturated fatty acids
CH;(CH,)1COOH Dodecanoic acld Lauric acid
CH;(CH,),COOH Tetradecanoic acld Myristic acid
CH;(CH,),4,CO0H Hexadecanoic acid Palmitic acid
CH;(CH,)1CO0H Qctadecanaic acid Stearic acid
CH;3(CH,)15CO0H lcosanolc acid Arachidic acid
Unsaturated fatty acids
CH;(CH, - CH=CHICH,),CO0H (Z)9-Octadecenoic add  Oleic acid
CH;(CH; )4CH=CHCH,CH=CH{CH,);CO0H (92122)-9.12- Linoleic acid
Octadecadienolc acld
CH;CH;CH=CHCH,CH=CHCH,CH=CH(CH,);CO0H (92122 152)-9.1215- Linolenic acid
Qctadecatrienolc acld
CH,4(CH,},CH=CHCH,CH=CHCH,(H=CHCH,CH=CH(CH,),CO0H (52,82, 11Z,14Z)- Arachidonic acid

581114
[cosatetraenoic acid
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“[ri2 pplo despreadic ACIC
LUl OIS and i
Aad Commonname |  Source
Saturated acids
H,C(CH;),,CO0H palnutic acd | palm kernel o1l
- [H;C(CH,),,COOH steanc acid beet fat
- Unsaturated acids
H;C(CH,);CH=CH(CH,),COOH palnutolesc actd | palm a1l
H;C(CH,); CH=CH (CH,),COOH oletc acud oltve ol
H;C(CH,); (CH,CH=CH) (CH,);COOH |lmoleic acid  |lmseed ol
H;C (CH,CH=CH); (CH,),CO0H lmolentc actd | lmseed odl




NOIRER

c'I"a'\‘tEm’e, methods of getting

I

CH,~0-C0~C Hy CH=0-CO=CpHy,  CHy=0-C0=C, Hy

CH—(} CO-CpHy;  CH=0-CO-CyjHly CH=0-C0-CysHy

('H =0-C0=C,-Hy;,  CHy,=0—CO—C5H5;s CH,=0-CO—C,sHy;

tristearoylglycerin,  2-oleoyl-1,3-distearoylglycerin, 1-lauroyl-2-palmitoyl-3-st

= frigtearme 2-oleodistearme eroylglycerin, |
= 1-lauro-2-palnutostearine

_For simple glycerides the name is made up of the name of
the alcohol (glycerol) or its radical (glyceryl) and the name
of the acid; or the name of the acid concerned is changed to
suffix in. For mixed glycerides, the position and names of
the acid groups are specified by Greek letters a, B, a’ or by
the numerals 1, 2 and 3.



== ﬂhe glycerol molecule and three fatty acid
~_ molecules as products.

CHy-O-H+RCO0H

o -+H||H—|H C-H+E'COOH

H |

CHi-O-H+B™C00H
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L Ghemical properties of fats

1), mly /JL("J V1S of: fats with alkali'(ela:, sodiumihydroxide) yields salts of the
fatiyaecicsyancl thoseofithealikaliimetals, stichias soditimior: potassitim . and
SURDS: ANotHErName oRtMS rEaction= “saponification”:

CH.OH
Llf.'H'DH + SRC‘Dr_ Na™

CH.OH soap fatty acid

1.2, 3-propanetriol
(glycaral)

The solubility of lipids in nonpolar organic solvents results from their
significant hydrocarbon component. The hydrocarbon portion of the
compound is responsible for its “oiliness” or “fattiness.” The word /ipid
comes from the Greek /ipos, which means “fat.”
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Ghare terlzatlon of fats. The composition, quality and.
r)“Jrer pifargiven oillerfat,is determlnedbyqfﬁﬁs ol
UIBEROf! of physical and chemicall tests. The usual physical

PESISNITCIUIGIE G ELENIN A ONIOTNN AP/ SPECITICIGRaVILY /.
viseasiny, &ie; while'the chemical tests include
Jazamm atlon of certain values discussed below.

A cid number. It is the number of
= __1grams of potassium hydroxide
eqmred to neutralise the free fatty
= acids in 1g. of the oil or fat. Thus it
- indicates the amount of free fatty
acids present in oil or fat. A high acid
value indicates a stale oil or fat stored
under improper conditions.




Characterizati fifats. The composition, quality and purity of a given olil
or fat 1S de Ameans of a numberoffphysical and chemical tests.Sie
Istiglaphysical tests include determination of m, p, SPEcCIfic gravityViscosity,

SLeVHTIERHENChEMICal testsiinclude determmatlon,gf,.cer.t-a UEs discUs
PEIGIES e

SRZ2ieSaponification number. It is number. of
illle JiemsRoipotassitimshydroxiderrequired: to
soiplELely” nydrolysis of I g. of the oil or fat.
Tritis t IS @ measure of fatty acids present as
SSIENSHINT a given oil or fat. The saponification
Valle: ‘gives an idea about the molecular weight
_ -_at or oil. The saponification number and
= —molecular weight of an oil are inversely
--proportlonal to each other; thus high
‘Ssaponification number indicates that the fat is
made up of low molecular weight fatty acids and
vice versa. It is also helpful in detecting
adulteration of a given fat by one of the lower or
higher saponfication value.

B
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Chiaracterization of fats. Jiieicomposition, qality*and purity of a

gIVENNONTON: fat is determined by meansiofia number: of physical and
shEm|sallestsheusialiphysicalitestsincludedetermination ofin
SPEGIiCavity, Viscosity, etc. while the chemical tests include
JBLETIIINation of certain values discussed below.

W e B

W

splodine number. It is the number of grams of

[PEIRE that combine with 100 g. of oil or fat. It is a
S measure of the degree of unsaturation of a fat or
— 0il; a high iodine number indicates a high degree
~_ofrunsaturation of the fatty acids of the fat.



2)» OXICaUIeNNG]; fates. Oxidation cases rancidity, of fates:

—

DUliRgIexXidation form aldehydes with short carbonichainys

0 0
I
CH,-0-C—(CH,),~CH H —()—f—{(H ),=CH- (}

- " = F 0
(ﬁ' CH;{CH,;T—(L,H CH,~(CH,),~ %H -0

|
C—O—CH L .T:.' J 0 (‘—'”'—CH

- r ] ﬂ
| O olemate » R ‘ i
= R I ) ~{ =R’ —
= CH,—0—C-R' R
: 0 H H\..
0 CH, —{}-C—[CH ]?—C + #(‘—{FH_,}.,.—{.‘H:
HOH | . TN {] 0 pelargonic aldehyde

—» R—-(C-0-CH remamder of ﬂzelﬂmic

E' hemualdehyde
CH,-0—C—R'




— -

O

KMnO,. H,O {.‘}L—O—E'—[(.‘Ha,},_, —CH—-OH
> o o
U {ﬁ' CH,—(CH,),-CH—OH
- L™
CH. —0—~C~t( H, }T—ﬁ‘H ?—U—L” ¥ Hods g
O 9.10-dilryydroxystea-
I?l} _ EH: _{CHE ]? —{ H R N i . rate
C—O—CH Y CH,—0O—C—R
I ( ©leinate
R 3 T
CH,—O0—C—R’ O O
i It
KMnO,. H,0* O H,—Q—C—(CH,),—C-OH 0]
—— S W .
?_ﬂ —CH O azelainate ¥ ;: —(CH,),—CH,
R . |
CH,—0O—C—R HO pelargonic acid

—~y
- -

- -
'm- -

- — - s
— x.‘
".‘:"'

g S — - —

—

OX|dat|on at the soft conditions (water solution of KMnO4)
“cases formation of glycols. At the rigid conditions carbon
skeleton destroys with formation of remainders of carbonic

acids with shorter carbon chains.
Fats, which predominantly contain saturated fatty acids, by

oxidation form ketones.



3) Hydmgenatlon

NENsIprepared by hydrogenating
J.a OIS SUCh as soybeanioniandisuntiower:
m BY-have the desired ConsiStency.
susicalled ==hard ening ofeoil S
/JrJg Enation reaction must e carerully,
n However; because reducing all the
OTISCE rbon double bonds would produce a hard fat W|th the consistency.
of beei i lTow. Quantity of H2 in grams, which are necessary for hydration
=—0f 106 of fats (hydration number) characterizes unsaturating of fat.

: | 1 | I
. H-C-0-C- [E:Hz] 7 CH=CH [EHEJ 7 EH3 H-C-0-C-{CH 211& CH c
III

0

1
H-C-0-C-(CH,); CH=CH(CH,) ;CHg == B Hy = 4. -C~(CHZ) 15CH3
0 D

T cC-0
1 |
H-?-u-n-[nsz?EH=EH (CHZ),CH3 H-C-
H H
triglyceride or triester unsaturated fat triglyceride or triester saturated fat

Unsaturated fat some double honds saturated fat o double bonds

1
D-C-(CH3) 5CH3




Addition or*halogens.

0 H o 0 H

li I ' Il |
CHy(CH3),CH=CH(CH,);,C—0—C—~H CHy(CHpCH—CH(CH,),C—O—C—H
; e
CHy(CHpCH=CH(CH);C—O0—C—H + 31; — CHy(CHalyCH—CH(CHy1C—O0—C—H
M=
0 (M= 254) . 0
CH;(CH;hCH=-CH(CH1)7C—0—(|:—H CH;(CH;)-,C"H—C"H(CHZ)-;C—O—(IJ—H
H H
Trolein
= (M = 884)
-1 goa's
fiiaos 3 mol§ I 2 || (254 g mole™1,)(100 g lipid)
mole lipid g mole™ lipid

lodine no. of triolein = % =86

Iodine number for plants fats — 100-200, for

animal fats — 25-86, for fish fats — 100-193.



Phospholipids.

St lacylglycerols arise, not by acylation of glycerol itself;
“Sput by a sequence of steps in which the first stage is acyl
ransfer to L-glycerol 3-phosphate. The product of this stage is
lled a phosphatidic acid.

0
|

—

CHLOH [ﬁ t‘;‘] t‘i‘l CH,OCR
CHOH  + RCSCoA+RCSCoA —RCO—H  + JHSCoA

CH,0PO,H, CH,0FO,H,
Llyceral Two acyl coenzyme A molecules Phosphatidic Coenzyme A
3-phosphate (R andR" may be the same or cid

they may be different)



e
Hydrolysis of the phosphate ester function of the

idic acid gives a diacylglycerol, which.then reacts...

1a third acyl coenzyme A molecule to produce a

5;;19 cerol. Phosphatidic acids not only are intermediates in
fiacylglycerols but also are biosynthetic

Irs sors of other members of a group of compounds called

shoglycerides or glycerol phosphatides. Phosphorus-

8 'ning derivatives of lipids are known as phospholipids, and

A J-; psphoglycerides are one type of phospholipid. One important

&= phospholipid is phosphatidylcholine, also called lecithin.

';-Pﬁ osphatidylcholine is a mixture of diesters of phosphoric acid.

o
-
T ——

%l\{

| \

0 0
| |

0  CH,OCR 0 CH,OCR o

] Jr o | Jr o
E'CO H —'RLD H ——R

CHzOPOsH; CH;OH

Phosphatidic acid Diacvlglycerol Triacylglycerol



o Classification of phospholipids

[
tI:H—.- -0-C R

o
CH - O-C R’
| o)
CHz -0- l.:" -0-2X
OH
Name of X -|Formula of X Name of phospholipad
OH
Water -H Phosphatidic acid
Choline e . . Phosphatidvlcholine
o | bl CHa-CH2-N(CH:); MLEciﬂﬁﬂﬂ)ﬁ@wmm
| Ethanolanune _ . . Phosphatidylethanolanune
- CH,-CH:;-NH; Phosphat
Serme -CH'E'CH':-ﬁH; Phosphatidylserine
]
coo”
Glycerol Cl H: - Phosphatidvlelyvcerol
fl:H - O-H
CH: -0O-H




phospholipid (phosphatidylcholine)
(0]
o- ]

Cth CH’\ /c\

|
o=r|=-o/ el o
CH, CH: =0

R
CHy—N*—CH,

fatty acid (stearic acid)

fatty acid molecule

/

hydrophilic
(polar) head
hydrophobic
(nonpolar)
fatty acid tail

fatty acid molecule

hydrophilic
(polar) head

hydrophobic
(nonpolar)
fatty acid tail

lipid bilayer

micelle



https://cdn.britannica.com/30/96830-050-21DD5A90/heads-lipids-Structure-properties-stearic-acid-groups.jpg
https://cdn.britannica.com/30/96830-050-21DD5A90/heads-lipids-Structure-properties-stearic-acid-groups.jpg

are usually mixtures of esters in which both the alkyl and
Cy | group are unbranched and contain a dozen or more carbon

0
|
CHA(CH5 ) gCOCHSCHA 322CH

Triacontyl hexadecanoate



* Bees waxaliacontains esters derived from alcohols having 24

- 3)’@:1 pon atomsinclude palmitate of miricyl alcohol
@50LIGIOL]) and n-hexacosanol (C26H53O1I;)#~ —
SHIB{EEZIIACOO0C50H61 ’._ CH3 (CH2) OC26H53
nileyINetimitate __ n- hexacosanyl patmltate

MESPETINCE ti. It is obtained from the head of the sperm whale.
[ISHichNmiester of cetyl alcohol (C16H330H) and palmitinic
EEHREHBI(CIH2 ) 14CO0C16H33 - cetyl palmitate

J Jr)"“rfﬂf‘ c"- | IS used in making of candles.

= Ca nauba wax. [t is found in the leaves of the carnauba

= pPalm ofi Brazil. It is used as an ingredient in the manufacture
= of various wax polishes. Because waxes are very inert
~chemically, they make an excellent protective coating.

® Lanolin or wool wax. It is obtained from wool and is used in
making ointments and salves.



“Nonsaponifiable lipids

—

smeo muscles and lowers blood

priessure. All prostaglandins contain
rboxyl group and 20 carbon atoms in

= | imolecule, they are derivatives of

=== =ey|cosan|c acid.

|
~—-COOH

- ..-""'l:ul-[".I
g "| F ”‘l !l';l j"

eyicosanic actd prostanic acid

INRProstaglandins=physiologically active
SlllIstanCESWItRBIGGENIC OKiain;, Stimulate

——
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HO HO

Prostaglandin E, Prostaglandin F,
(PGE;) (PGE

-'f‘oﬁr the numbering of the positions in prostaglandins).
?Pr‘ﬁ%’taglandins belonging to the F series have an additional hydroxyl
group-at C-9, and a carbonyl function is present at this position in

the various PGEs. The subscript numerals in their abbreviated
names indicate the number of double bonds. Prostaglandins are
believed to arise from unsaturated C20-carboxylic acids such as
arachidonic acid. Mammals cannot biosynthesize arachidonic acid

directly.



Sune K. Berg«str"ln Bengt I. Samuelssoan John R. Vane

o\ uch of the fundamental work on prostaglandins

— andr related compounds was carried out by Sune

“strom and Bengt Samuelsson of the Karolinska

= Jhstltute (Sweden) and by Sir John Vane of the

- Wellcome Foundation (Great Britain). These three
shared the Nobel Prize for physiology or medicine in
1982.



Prostaglandir?s"ﬁave.,cyclopentane ring. According to allocation, ofideuble

pERESHRMIVEmember cycle and side chains prostaglandinsimanked by,
IETSPASBINE, D, E and/F: e

I

g 0 O HO
E‘.H“ 8 g .1 T
2 12 12
PGA PGB PGC

,.\cr'c dingIto the number of double bonds in side chains every group of
= J)_FG taglandins divided on series that marked as indexes.

PGEL (dmoprostone)
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i, (dinorost)
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A IseprenoIdes™ products offisoprene
Niensionmation. Seme. vitamins andheHMONES have™
SOPIENOICES Structure.
1 CH CH; |
/C ?H ?H (I: | CH!H (?H ?H
:C 'CH; E‘O'P-O“P-UH HCCH o-P-o-E—ﬂH

0 0 0




erpene M‘Ecurrl g hy/dracarbon
ezl JJr combinations of:-the iseprene unit.
Terr)euir"“ ;0MPOUNAS reldted Lo LErPENES, WNIC
meyAnclude seme oxygencontaining derivatives

(zile lrJL aldehydes and ketones)

:2




FUsleilols of@enes-e.t}“’”

nes play a vital role in plants:
pollmators

“aL ‘e a strong reaction to repel
= pr dators such as insects or foraging

——
I i

= -anlmals

e protective role in the plant, helping the
plant to recover from damage;

¢ plant’s immune system to keep away
infectious germs.




The'm?terpene" IS derivedifrom the word

[npERtine™. In addition to their roles as end-producisiiiman
[ISITISY LErPENES are major biosynthetiobuﬂdih'ﬁ blocks™

riearly every living Creature:

Sierpenes and terpenoids are
= {lie primary. constituents
= of the essential oils
“of- many types of plants
and flowvers.

~ Tdfee

LAVENDER ||

pure essextaal onl

! 0.34 11 02/ 10mi ’J

L 0338 o/ 10ml ‘ —— ——

ROSEMARY
prere essential otl




- le 9Ene PIOSYNLNESIS.

|
P P
A/\Ofmof\o_

0 0 \
dimethylallyl pyrophosphate Isopentenyl pyrophispiiate \

-

[ ] N

. /K/\/J\/\ P PP
M/\O’“‘o’ﬂo- L ; OH\HO'TIT ; _0H|H0f"x0_
o 0 0o O o 0

tH pyrophosphate

geranyl pyrophosphate



reduction oxidation C=0

—?’ | OH ——— | OH ——— j\H
AN
geranyl pyrophosphate geraniol citronellol citronellal
in rose and in rose and in lemon oll
geranium olls geranium olls
OH
H ED T H
+
OH OH
cr-terpineocl terpin hydrate

Iin juniper oll acommon constituent
of cough medicine

e a
oxidation_ TR reduction
) OH
.\""\-\.‘\_\_\_ ‘-_.___h
limonenea menthol
in orange and in peppermint oil

lemon olls



PMIETPENESIC
‘i‘h:L ‘:JJ‘; f

Isoprene
(2 methyl-1,3-butadiene)

- mlerpenoids are oxygen-containing
terpenes



Otto Wallach

Tt . ' tall ...to the class now called isoprenoids.
Wallach’s work laid the scientific basis
- the modern perfume industry....

A



https://www.britannica.com/biography/Otto-Wallach#ref270457
https://www.britannica.com/biography/Otto-Wallach#ref270457
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fication ofi le

elcssi Number of carbon atoms
JJ\/JJIUF"

= qurterpene

' |terpene

= ;Sesterpene

® [riterpene

® Tetraterpene

10
15
20
25
30
40




| Sesquiterpenes

M i
M\)“\*«/\ = o
og O CO.H

Famesol Ahbscisic acid
(ambrette) (a plant hormone )
Diterpenes
Cembmene Yitamin A
(pine) ipresent in mammalian tissue and fish o1l;

important substance in the chemistry of vision)




-

- |

Triterpenes

Squalene
(shark liver il

Tetraterpenes

-
-

—

T R R R R R R Ry R

B-Carotene

{present in carrots and other vegetables;
enzymes in the body cleave P-carotene to vitamin A)



.|_
j/ ‘l FoPp
OPP — — + TOPP
W P o

Geranyl pyrophos phate Meryl pyrophosphate Tertiary carbocation

-;T.o’ss of a proton from the tertiary carbocation formed in this step gives
ene, an abundant natural product found in many citrus fruits. Capture of
carbocation by water gives -terpineol, also a known natural product.




A B , . .
Monoterpens -
. mﬂe(l

onoterpenes are. isolated fro ural sources

i tlon of the plant mé?[t‘ér with steam. They are volatlle

aTalle )

e of 150 to 185 °C (300 to 365 °F) Purification is

o ,leved by fractional distillation at reduced pressures
regeneration from a crystalline derivative. Acyclic
ene hydrocarbons are few in number, but their
=~ OXYge ated derivatives are more widespread In nature and of
= a 'r importance.

“They are the terpenes that have been known for several centuries
as components of the fragrant oils obtained from leaves,
flowers and fruits. Monoterpenes, with sesquiterpenes, are the
main constituents of essential oils.


https://www.britannica.com/science/distillation
https://www.britannica.com/plant/plant
https://www.britannica.com/science/boiling-point

.

e

Monoterpens :

IRRthENpasIS 0f carboniskeleton acyclic
§i0] IGLEMPENS are SLrUCtUres Of ISOprene Isomeric
J ers myrcene and ocimene.

S =

MYICEne; oclnene;
- 7-methyl-3-methyleneocta- 3,7-dimethyloctatriene
diene
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Ocimum basilicum
Mpyrcia acris


http://en.wikipedia.org/wiki/File:Myrcia_acris.jpg
http://en.wikipedia.org/wiki/File:Myrcia_acris.jpg
http://upload.wikimedia.org/wikipedia/commons/a/ab/Myrcene.svg
http://upload.wikimedia.org/wikipedia/commons/a/ab/Myrcene.svg
http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Starr_080531-4956_Ocimum_basilicum.jpg
http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Starr_080531-4956_Ocimum_basilicum.jpg

.

e

J-’J €)f]e te I'peEns
aniol and nerol alcohols are derlvatlveso’;}%"f

hydrates monoterpens. eraniol 1 CIS form
nerol — trance-form. e

<

CH,OH

geraniol; nerol;
ciz-3,7 -dunethyloctadiene-2 ,6-0l-1 trance-3.7 -dunethiyloctadiene-2.6-0l-1

{ Ht
OGO R Fiiy

nerol u-terpimeol


http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Geranium_sylvaticum_closeup.JPG
http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Geranium_sylvaticum_closeup.JPG
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citronellol

citral B,
france-3,7-dunethyl-2,6-octadienal

citral A;
c18-3,7-dimethyl-2,6-octadienal




S Ienoecyclic menoeterpenes

IiEVAENENderived from cyclohexane with aniisopropyl substtUent: ‘[ng',
MESHIMPoertant membersiane limonéne and methane:

g_—_j—.?En"i';@f;rﬁfén_e (dipentene) can be obtained by isoprene isomerisation with
~ heating to 150 C in soldered ampoule. At 500-700 C reverse processes
“takes place.

150 =, Presswe
—

S TG kIR s
500-700 °C

C {+ r-lumonene;
isoprene

dipentene;
mantadiene-1.8
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My life is filled with unlimited possibilities.



flonocyclic monoterpenes

ved from cycIohexane with an |sopropyl sub

P=cymene ascaridole  pulegone




lmonene manthane

terpine

Menthane (1-isopropilmethylbenzol) n-cimol

mentane

is obtained from p-cimol (n-isopropilmethylbenzol) hydration.
D



Eromhydroxydenvatives of menthaneimost important is menthol
I (enthanol-3), which has tree asymmetric centersy(&)Menthol
SYIHESIZEWMY reducing ofi menthon. —

Menthol has antiseptic,

H.C OH sedative, analgesic
= . /m/ properties (Boromenthol,
OH SL&LEVY  Pectussine)

e

menthol

[H]
-
lN;_J‘ + (‘: Hﬁ{]H] {__}H

menthol
menthon

~(#-)Menthol in industry synthesized by alkylation of m-crezol with following hydration
of  tymol.

ClH, .
A= — 11.50, )
cHSCH=OH (11,50,
'

0 Ni (Pd)
OH . OH

m-crezol




| menthol

A traditional bookbinder
at work

Mentha arvensis


http://en.wikipedia.org/wiki/File:Menthol.jpg
http://en.wikipedia.org/wiki/File:Menthol.jpg
http://en.wikipedia.org/wiki/File:Mentha_arvensis_2005.08.28_09.49.00.jpg
http://en.wikipedia.org/wiki/File:Mentha_arvensis_2005.08.28_09.49.00.jpg
http://en.wikipedia.org/wiki/File:Thymus_vulgaris.jpg
http://en.wikipedia.org/wiki/File:Thymus_vulgaris.jpg
http://en.wikipedia.org/wiki/File:Relieur_JPG01.jpg
http://en.wikipedia.org/wiki/File:Relieur_JPG01.jpg

TerpinehyEll’ate (monohydrate

=

terpine a-terpineol, p-terpineol,
-nthe - menthen-8-o0l-1




» Bicyclicimonoterpenes:

| —

| ame tertiary carbocation serves.as the precursor to
fierous bicyclic monoterpenes. A carbocation having a bicyclic
2leton is formed by intramolecular attack of the electrons of the
€ bond on the positively charged carbon. In the basis of
clic monoterpenes are four cyclic terpenic carbohydrates:

0_© ¢

pinane; camphane; bomane;  carape:

2.6.6-trimethylbicyclo  1.7.7-trmethylbicye- 4 7 7.grimethylbicyclo

[3.1.1]heptane lo[2.2.1]heptane [4,1.0]heptane thuyane; sabinane;
L-1zopropile-4-methyl

bicyclo[3.1,0]hexane
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Beta-pinene


http://upload.wikimedia.org/wikipedia/commons/2/2d/%281R%29-%28%2B%29-alpha-pinene-2D-skeletal.png
http://upload.wikimedia.org/wikipedia/commons/2/2d/%281R%29-%28%2B%29-alpha-pinene-2D-skeletal.png
http://upload.wikimedia.org/wikipedia/commons/9/98/%281R%29-%28%2B%29-beta-pinene-2D-skeletal.png
http://upload.wikimedia.org/wikipedia/commons/9/98/%281R%29-%28%2B%29-beta-pinene-2D-skeletal.png
http://en.wikipedia.org/wiki/File:Pinus_densiflora_Kumgangsan.jpg
http://en.wikipedia.org/wiki/File:Pinus_densiflora_Kumgangsan.jpg

| -Pmene CORLAINS In turpentine oil — turpentlne

B

e *
l ~ .' J} J| . - [l
SElfIgN
cm H O
H ;
OH ¢

(-pinene
u-terpineol terpme

%@deatlon on air forms verbenon: -

Borneol — alcohol of bornane (camphane) chain:

r: H
Isoborneol is borneol’s diastereomer: @\m




RAtHESIS ordificult esters of borneol

+ H—O—C—R ——

0O

¢-pinene o wcter of horme
I carbonic acid ester of borneol

f.by chromic acid:

EEf Eb”

. bomeol

camphor.

—= 3~’Interact|on between borneol and acids:

bomeol

bomeol-cation  igoboreol-cation camphen



Camphene.caﬁﬂiydrolyze In acidic medium with
[eIIgiakion of isoborneol.

“H,0

)r — bicyclic ketone,

tWo asymmetric atoms, but dosen't have
Stereomers.

Camphor uses for stimulation of
respiratory and vesselmoving
centers, has antiseptic properties,
stimulates metabolite processes.

L

(=Fcamphor : (+} camphor

— - S S S



SliShchenkoersynthesis

O
lf)—E‘—CH_1 H,0. OH"

“ Tio, CH,COOH
% : —~——
H S0, L'I'I3LD{}
u-pinene Cﬂ“ll?'llﬂle bornilacetate

bormeol camphor

_ = group in a-location (according to carbonyl group) has CH-
=—=dC propertles

e -
4.;“
— "_. -

e - .

’-—

—

camphor bromcamphor

Oxidation of camphor with nitrate acid

HNU COOH /0
HOOC ~
COOH

camphor camphoric acid LQOH_ campharonic acid
camphanic acid

COOH




o rticsol Lemon grass plant


http://www.radikal.ru/
http://www.radikal.ru/
http://en.wikipedia.org/wiki/File:YosriNov04Pokok_Serai.JPG
http://en.wikipedia.org/wiki/File:YosriNov04Pokok_Serai.JPG
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d as a precursor for the manufacture of synthetic
n E and vitamin K1.

XX XX _CH,OH

Retinol (Vit A)



Moisturizer

Olive Tree


http://upload.wikimedia.org/wikipedia/commons/2/24/Squalene.svg
http://upload.wikimedia.org/wikipedia/commons/2/24/Squalene.svg
http://upload.wikimedia.org/wikipedia/commons/3/3b/OlivenReif.jpg
http://upload.wikimedia.org/wikipedia/commons/3/3b/OlivenReif.jpg
http://en.wikipedia.org/wiki/File:White_Petrolatum1.jpg
http://en.wikipedia.org/wiki/File:White_Petrolatum1.jpg

otene (also carotin) is used for several related
= 1 substances having the formula C40HG0, which
T. —af .s;,znfhesmed by plants but cannot be made by animals.

--:f\-

--g_p"

*Garoténe is an orange photosynthetic pigment. They are
= responmble for the orange colour of the carrot, for which this
class of chemicals is named, and for the colours of many
other fruits and vegetables (for example, sweet potatoes and

orange cantaloupe melon).


http://upload.wikimedia.org/wikipedia/commons/3/37/Beta-carotene-2D-skeletal.svg
http://upload.wikimedia.org/wikipedia/commons/3/37/Beta-carotene-2D-skeletal.svg
http://www.absoluteastronomy.com/topics/Carrot
http://www.absoluteastronomy.com/topics/Cantaloupe
http://en.wikipedia.org/wiki/File:CarrotRoots.jpg
http://en.wikipedia.org/wiki/File:CarrotRoots.jpg

arotenoids are natural pigments characterized

I’éonjugated system of double bonds. They are

é':Wider distributed of the substances that give

to our world and occur in flowers, fruits, plants,

ts and animals. It has been estimated that

r'*"_’::_”t glosynthesis from acetate produces approximately a
Anun’dred million tons of carotenoids per year. The most
- familiar carotenoids are lycopene and -carotene,
pigments found in numerous plants and easily isolable
from ripe tomatoes and carrots, respectively.



Carotene —Vellow-red pigment, contains;in
Gaopsmilk-and butter. Carotenegsta mixture:
PIRLEE ISOMeErs — d-, [6- and Y-carotene.

¢-carotene

b . TLAREE

r-carotene
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Lycopens

T T T T e T T TmeT T Mmoo T

P-Carctene

, rotenoids absorb visible light and dissipate its energy as
thereby protecting the organism from any potentially harmful

= 44- assouated with sunlight-induced photochemistry. They are

' —also mdlrectly Involved In the chemistry of vision, owing to the fact

~— that -carotene is the biosynthetic precursor of vitamin A, also known

-as retinol, a key substance in the visual process.

p-carotene



—

‘ ,, pe s works by quenching singlet oxygen which is produced
g’-’-gumg ultraviolet ligcht and is responsible for skin cancer and ageing.

Several lycopene clinical trials and studies in test tubes have shown
- many lycopene benefits including it to be 100 times more efficient at

quenching singlet oxygen than Vitamin E. Lycopene has even been
linked recently tohelping osteoporosis and male infertility. Potentially a
anti-oxidant, anti-aging & anti-cancer supplement to be taken daily.



http://en.wikipedia.org/wiki/File:Lycopene_powder.jpg
http://en.wikipedia.org/wiki/File:Lycopene_powder.jpg
http://en.wikipedia.org/wiki/File:Lycopene.svg
http://en.wikipedia.org/wiki/File:Lycopene.svg
http://en.wikipedia.org/wiki/File:Bright_red_tomato_and_cross_section02.jpg
http://en.wikipedia.org/wiki/File:Bright_red_tomato_and_cross_section02.jpg
http://www.lycopenebenefit.com/lycopenebenefits.html
http://www.lycopenebenefit.com/lycopenesupplements.html
http://upload.wikimedia.org/wikipedia/commons/d/d5/Papaya.jpg
http://upload.wikimedia.org/wikipedia/commons/d/d5/Papaya.jpg
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Palaquium gutta

s Polyterpene

. “ v

n=100

Coagulated exudate isolated
from several species of the
tropical tree Palaquium
(Sapotaceae). It is the trans-
isomer of natural rubber and is
used as a filling and impression
material in  dentistry and
orthopedics and as an insulator
in electronics. It has also been
used as a rubber substitute.



http://de.wikipedia.org/w/index.php?title=Datei:Guttapercha.svg&filetimestamp=20110420203235
http://de.wikipedia.org/w/index.php?title=Datei:Guttapercha.svg&filetimestamp=20110420203235
http://de.wikipedia.org/w/index.php?title=Datei:Endo_TX.jpg&filetimestamp=20100117012529
http://de.wikipedia.org/w/index.php?title=Datei:Endo_TX.jpg&filetimestamp=20100117012529
http://de.wikipedia.org/w/index.php?title=Datei:Koeh-099.jpg&filetimestamp=20070126202624
http://de.wikipedia.org/w/index.php?title=Datei:Koeh-099.jpg&filetimestamp=20070126202624
http://id.wikipedia.org/wiki/Berkas:Latex-production.jpg
http://id.wikipedia.org/wiki/Berkas:Latex-production.jpg

