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Organic Chemistry

l Chemistry of Carbor-containing compounds. Ql_fgt'w”? — C,HO NP S
= (0 . E— J ’
d Organic chemistry is the study of the structure, properties, composition,

reactions, and preparation of caerben-cenitathing compounds.

d Most organic compounds con‘ra?; éarbon and hydrogen, but they may also
include any number of other elements (e.g., nitrogen, oxygen, halogens,
phosphorus, silicon, sulfur).

Before 1850s chemist belief that inorganic compounds are obtained from

minerals, and organic compounds are obtained from living organism
(plants/animals).
But today, we know that many organic compound can synthesize form

inorganic materials like carbonates or cyanides.
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A. Acyclic/Aliphatic/Open Chain
B Organic compounds in which all the carbon atoms are linked to one
another to form open chains (straight or branched) are called

—— S .———‘——-

acyclic or open chain compounds. These may be either saturated or

unsaturated. For example- Alkanes, Alkenes, Alkynes

!/BuTane% CR3CR,CH,CH3 B Ethyl alcohol> CH,CH,OH
/'
Chy
B Isobutane> (CHy),CHCH; L —CWy a Acetic Acid> CH,COOH
|
oM,

B 1-Butene - CH,CH,CH = CH, | fggiisiddnie = CRLOHT

B 3,3-dimethyl-1-butene - (CH;),C - C=CH
—

Organic
Compounds

=

Heterocyclic




Classification of Organic Compounds /é?

B. Cyclic

Cyclic compounds contain at least one ring or closed chain of
atoms. These are of two types: -

1. Homocyclic: These compounds contain rings which are made up SRS
of only;ne kind of atoms. If all the atoms in the ring are carbon

|
[
atoms, they are called carbocyclic compounds. These are of two -

Heterocyclic

types-

i) Alicyclic: Alicyclic compounds are carbocyclic compounds

which resemble aliphatic compounds in their properties. For

example

Cyclopropane Cyclobutane Cyclopentane Cyclohexane



B. Cyclic

Cyclic compounds contain at least one ring or closed chain of atoms.

Classification of Organic Compounds

These are of two types:

1. Homocyclic:
ii) Aromatic: Organic compounds containing one or more fused

or isolated benzene rings are called aromatic compounds,

These are also called benzenoid compounds or arenas.

Naphthalene

Anthl acene

Ph enant rene

\./

Blpheml or Diphenyl

1
Acyclic/Aliphatic/
Open Chain

-

[




N ol o . //7\\
Classification of Organic Compounds &
B. Cyclic

B Cyclic compounds contain at least one ring or closed chain of atoms.

These are of two types: Acychc/Allpha’rlc/
Open Chain

1. Heterocyclic: Cyclic compounds containing one or more heteroatoms

(e.g. O, N, S efc.) in the ring are called heterocyclic compounds. These

are of two types m

B i) Alicyclic: Heterocyclic compounds which resemble aliphatic

compounds in their properties are called alicyclic heterocyclic

compounds. For example,

XY Y 0/@/

Oxiranor T Ctldh\ drofuran |
1.4—Dioxane
Epoxyethane (THF)

Pyrr Ulldme Plperldme



B. Cyclic

Cyclic compounds contain at least one ring or closed chain of

atoms. These are of two types:

1. Heterocyclic:
i) Aromatic:

benzene and other aromatic compounds in most of their

properties are called aromatic heterocyclic compounds. For

example.

D0 0O R

Fut an

py nole

Classification of Organic Compounds /é?

Heterocyclic compounds which resemble

Thiophene

P\ndme

Quinoline

Acyclic/Aliphatic/
Open Chain
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IUPAC SYSTEM OF NOMENCLATURE
IUPAC: International Union of Pure and Applied Chemistry

In 1957, TUPAC nomenclature system is referred as a systemic

approaches to naming of an organic compounds.

Any given molecular structure has only one TUPAC name, this is the
important feature of the IUPAC System.
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B Salient features of TUPAC system

B A given compound can be assigned only one name.

B This can be applied in naming or_complex & multifunctional
organic compound.
B This is simple, systematic and scientific method of nomenclature

of organic compounds.

Prefix (alphabetically) + Root Word + Suffix

?——




TUPAC System

IUPAC SYSTEM OF NOMENCLATURE

Prefix (Alphabetically) + Root Word (Alk) + Primary Suffix (ane/ene/yne) + Secondary suffix (main

functional group)

F : :
H/ydrocarbons- Root Words & Primary Suffix

Chain Length

Chain Length

Root word

A

[En
-

Undec-

Nature of carbon chain

P-suffix

Generic name

\

N

[En
N

Dodec-

‘S'aturateéI,(C=_—_C) ‘

=

(ane

Alkane

\

[En
w

Tridec-

D

=
IS

Tetradec-

Unsaturated'(C = C) with one double bond (
o.lke}/c

—enej

AI@e

(S,

=
(2]

Pentadec-

()}

=
(o)}

Hexadec-

Unsaturated (C = C) with one triple bond

e-
—

ey =CH zp‘ (

-2

Alkyne

~

N
o

Eicos-

00

w
o

Triacont-

Unsaturated with E_No C=Cbonds

-diene

Akladiene

(Yo}

N
o

Tetracont-

Unsaturated with two C = C bonds

Alkadiyne

C
C
C
C
C
C
C
C
C
C

(=Y
o

OO OO0 0O 0O 0

Ul
o

Pentacont-

Unsaturated with three C = C bonds

-triene

——

Alkatriene




IUPAC SYSTEM OF NOMENCLATURE
TUPAC System

Prefix + Root Word + Primary Suffix (ane/ene/yne) + Secondary suffix (main functional group)

Number of Carbons in chain

_ Pent- Pentane Pentene Pentyne

Hexane Hexene Hexyne

Heptane Heptene Heptyne
Octane Octene Octyne

Nonane Nonene Nonyne

Decane Decene Decyne



IUPAC SYSTEM OF NOMENCLATURE T

Prefix + Root Word + Primary Suffix (ane/ene/yne) + Secondary suffix (main functional group)

Secondary suffix .~
Sulphonic (-SO3H) -sulphonic acid

Ester (-COOR) -oate

Acid halide (-COX) -oyl halide

Amide (-CONH2) -amide/carboxamide
Cyanide (-CN) -nitrile

Aldehyde (-CHO)

Ketone (>CO)

Alcohol (-OH)

Amine (-NH2)

Alkene (C=C)

Alkyne (C=C)

Alkane (C-C)

Ether (-R)

halide((x) -

Nitro (-NO2)

Prefix v~

Carboxy-._~ _ocH —(CDOVY
Sulfo- CY& C':
Alcoxycarbonyl-

halo carbonyl-

Carbamoyl-

Cyano-

Oxo/Formyl-

Oxo-
Hydoxy-

Amino-



IUPAC SYSTEM OF NOMENCLATURE
Hydrocarbon/Alkanes

Molecular

Name Formula Condensed Structural Formula Prefix name
(CoHane2) -

methane CH, CH, Methyl @

ethane C,Hg CH,;CH, Ethyl

propane C3Hg CH5;CH,CH, Propyl

butane CaHqg CH;CH,CH,CH;, Butyl

pentane C:Hyy CH;CH,CH,CH,CH, Pentyl

hexane CcHi  CHaCH,CH,CH,CH,CH, Hexyl

heptane CsHq6 CH;CH,CH,CH,CH,CH,CH; Heptyl

octane CgHyg CH;CH,CH,CH,CH,CH,CH,CH; Octyl

nonane Lol CH,CH,CH,CH,CH,CH,CH,CH,CH, Nonyl

decane CioHa CH5CH,CH,CH,CH,CH,CH,CH,CH,CH;  Decyl




Rules for Nomenclature

B According to the Guidelines set by IUPAC, the nomenclature of A
compounds must follow these steps: |
B 1. The Longest Chain Rule

B 2. Numbering start at the Lowest Set of Locants

4 3 2

S T —
b |CH— Oh—CH—TH Ty L |e—c Cl c |
2—1?”:. C.
1< Q-methy| butene

& -kt Hey +an<
A -mekhy| Nexane



6 y 3
L c—-{—c—é@ Z-cthyl hex-1-ene @/

o

anc
J > () 'd S g .
(P Cc—C — Q—G—"C-;Cﬁ L(—-\Itnjl h_\':E"an
c=c
A c 3 S
L %——2:2‘—,— C —C z— ethy) hep\’"‘,_‘f’d‘ene
|
c=cCc
1
L C-c¢c—-Cc=C—-¢=¢ 3-hexen-1Yn<
(™ g Y 5 y
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Rules for Nomenclature

B 3. Multiple instances of the substituent:
B Prefixes which indicate the total number of the same

substituent in the given organic compounds are given, such as di,

tri, etc.

L) @——C?‘ C.'— C 2,3-d|'mef-h\" IQQ,P)'I'MQ

& 2,38 trimethy] hexane




Rules for Nomenclature

B 4. Naming Complex Substituents: The branched and complex substituents
must be written in brackets in the IUPAC nomenclature of the

corresponding compounds.

EC—C-—C-—Q— C’—C—C—'a 4-(U=m ethyl ety ) - ockane. oRrR

e —————d

AN




5-(2-Ethylbutyl)-2,3-dimethyldecane




B Prefix n- for normal straight continuous chain

CH- CH-CH—CH, cHoClY —cry,—CH oH > /\/\ _
h—buFanL N- by tansl ox - bub]ﬂ-lc-'bh(( @ Em’r’qn&

0] Preflx. methyl group at 2"¢ position

cr—CH —aH, A~

o

lso-bulane lso-hexane
( 2-Methyl propane)

B Prefix neo- two methyl group at 2"¢ position

2" mg\’hxf' Pe,n\'an )

C
‘”:s heo-pentane c—Cc—c-¢

]
c
C"fg"? —cH ( 2,2~ dimethyl propane) i neod -hexane
CH, ( 2,2- dimethyl bulane)



B Prefix n- for normal straight continuous chain

Cl:l;' CH,-CH, - C’Hs C‘E—Cl;-— CH,—CcH oH /\/\
h-—bu\"ane- n-bq"’qnul oY Q—IOU "VJD—IC.Dh(( N- P&n*—qni

B Prefix Iso- methyl group at 2"d position

CH
1s6-hexane

2" ma\’hxf' Pe,n\'an )

|so-bylane
( 2-Methyl propane)
B Prefix fled> two methyl group at 2" positiog

/
c—¢c—C— <

J

‘<

5 heo -penkane
CH,—C —CH, -ai | propane)
= ' ( 2,2-avmethyl propan ned-hexane
CH, ( 2,2- dimethyl bulane)

—_—



B Prefix Secondary (S_:e__g_)-

/@ Sec hexyl - Iso buby| —
(1° O Sec. b“'hfl"_ /\/\r L 1 -methyl Pe,nhf) Q-’M%‘”f“’f"“
- CH — CH —
C‘E - él:fz (1-methy pﬂP‘il)

@ Prefix Tartary (Ter)-

C"'z-
6\13’ Q | - o\lmel&sil el'?/w)
C—".‘z

!
C‘b" -‘C*L—H neo Penh'

_dimekyl wa
cmS (32-dimeSyl P



3- (e~ 1y —
( buhy ) - neohery)



IUPAC

Nomenclature
Of

Organic Compounds

(Part 2/2: Hydrocarbons with
Functional Groups)
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IUPAC SYSTEM OF NOMENCLATURE
TUPAC System

Prefix + Root Word + Primary Suffix (ane/ene/yne) + Secondary suffix (main functional group)

Number of Carbons in chain mm
_ Ethyne
Butyne

_ Pent- Pentane Pentene Pentyne

Hexane Hexene Hexyne

Heptane Heptene Heptyne
Octane Octene Octyne

Nonane Nonene Nonyne

Decane Decene Decyne



IUPAC SYSTEM OF NOMENCLATURE

Prefix + Root Word + Primary Suffix (ane/ene/yne) + Secondary suffix (main functional group)

Functional Group Secondary suffix ~« Prefix

Carbonxylic acid (-COOH) -oic acm/, Carboxy-

Sulphonic (-SO3H) -sulphonic acid Sulfo-

Ester (-COOR) -oate Alcoxycarbonyl-
Acid halide (-COX) -oyl halide halo carbonyl-
Amide (-CONH2) -amide/carboxamide Carbamoyl-
Cyanide (-CN) -nitrile Cyano-
Aldehyde (-CHO) Oxo/Formyl-
Ketone (>CO) Oxo-

Alcohol (-OH) ’\sé Hydoxy-
Amine/(-NH2) -amine —~ Ar;ino-
Alkene (C=C) ‘\ -ene

Alkyne (C=C) |-~ -yne

Alkane (C-C) -ane

Ether (-OR) -~ -

halide (-X) < -

Nitro (-NO2 -




Carboxylic Acids (-COOH) - Secondary Suffix - Oic acid

& HCOOH - mMeth +anetoic aud

Fomic Aud = Methohac aud AceHc add

-
~C-—c-c—cooH 4 c-c—-c—c-C
A& Cc-C-Cc-—-¢C éoo'—f
Pentanoic add

9 -ethyl P&h\’dn i< aud

|
) . - oH
—Cc—c— + DA
41 C- < ¢ —c — COOH YA/ ”/

4- meH"‘f' qui-an oI au‘ﬂ’ z—mqu?,) 2.'.Peh\'c.l’) oiC addl

A ((LOO H
(

{ e
CooH

2-ekyl |y-butanedioic aud

cood oxolic add
!

v CI}—CDDH - Ethanoi© aud = co0Y EYvanedioic aud

s C —C-C—cr-cooH

) . .
o— methyl Penl'qnolk qud



Ester (-COOR) - Secondary Suffix - Oate

1<c a};éi
a 9 M ethy) ethohoote CVB'C°OV\ . Meko-l:
s CH——E—O L ane W s
= Cmerty| acetole) am, . k)
/\}/
e cp‘i-fgui-'coo@ — Mekhy] P_'f_‘bji‘ﬂ”_‘)"'*h- B c———c/<’
_C/"‘
N\
_ tesk buly| ethonoale >

-G O -
(3



Oy! halide (-COX) - Secondary Suffix - Oyl halide

C",L, U/g: C‘H"‘ cod 1_\1—;-0_]4\1] bul’ohho‘{l chlevid e
e

4

22 C\— v, — C;"' —cod 2 -15D PznP\f} va'O-h'b\f] chlortde_

Cﬁ—m’f _Qk:fs

> 1\3\ Bu_ka_)\o\-,‘ dl\lo’f‘de
;a‘r, /Y~ L Bukyry) chleride)



Ketone/Aldehyde (-COR/ -CHO) - Secondary Suffix - Aldehyde- al and Ketone- one

(@]
s %_‘c‘;_c(:h P.(o{‘)a.hos'y_
Qp(c,elfo r\e)

1H-'— Cl};‘ CH — C,I—L-‘ cHO S-M@-l"/v-,‘ bu:‘—&ho-k

C.'jt’ D0
O
A cu=c— CH -CHO  Z-mekhy| bul-2-enaf oR N I
U pmeqlabetensd g Caooact aomethyl3tbutes-aor
3
%
E"ha-ha"‘ D o .
- CI}—OHO _(peetal dehydle) N /\.\\/“\ Q'Q'\oeh‘(mad\one/

4 HCHO (Fovmod dehyde) #) eMaoh ol



Alcohol ( - Secondary Suffix

B ocrocu oH ( Enyleluhd) - Erhans

_/.1«’-/>—"’_‘_’
3,meM/\~.|| - Z,'Pen"o-‘f) 6(

’Jb e_Q__C_.’Q—:‘Q

(|

o <
oy o
v Ay 23 - loukane el
6H

_ —_cv —OH - p¥o enﬁ
AL C.l’i,’— CZH" i w



Amine (-NH2) - Secondary Suffix - amine

( A -qennD bulane — JUPA<
e Cljs" CH-CH-CL™NH, o lapamine — A Name

1° Armine. ﬂ'bu.‘h" aminNe. - Cowuman N
C"H’ Q—QmQOO-z—meH«jl ‘om}-‘-‘ah&
S L 2 - methy) 2-propan amine.
l !
tevt bulylamine
H, !

1- mekble-&hlnb prepohna—
4 - G- O NH—CHy me}b\-‘llgmpaha”wﬂi
®_Anmine
ame ety Fw‘)ﬂa»ww—

w OO N i) clearan



Ether (R-O-R) - Secondary Suffix - ether

4 C‘/h—(yk:—o—-\% - G:va-l\ WULH'\Tl eHaan_

- N TSI
4 GHe —07 QMg T s ot

" C"B;‘C —o-cth ) Fru{:u'\ | et _
cy - ety | etny| Miky | et

i C)\EC@-’O’O‘E Wiy ) \)iN{I eHwN

-, miking) phany] ehor
A+ = 1
LO// ( hrnisél=)



Halide (-X)- prefix - Halo, and Nitro (-NO2)- prefix -Nitro

4 Cuy-Cy -GN, = - Nifroprep ane— + Ch-C—d - Chdore eban—
N02—
A /\ - Q_'ﬂ\“'ﬂ\gﬁ?w g1 dg _ C/A’W
(G - gt
SN/ ANV N AR PR & ‘CIAZ;CI’L")C‘VI"'% |3 - M dalore budans—

L-niho pulen— |
q

e =2 -ehe
2 e ‘{-,o 2
A ‘/%/Rf Rl P =
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Functional Group

Carbonxylic acid (-
COOH) =

Sulphonic (-SO3H)

Ester (-COOR)Z-

Acid halide (-COX)

Amide (-CONH2)

Cyanide (-CN)

Aldehyde (-CHO)

Ketone (>CO) =

Alcohol (-OH)

Amine (-NH2)

Alkene (C=C)

Alkyne (C=C)

Alkane (C-C)

Ether (-OR)

halide (-X)

Nitro (-NO2)

IUPAC SYSTEM OF NOMENCLATURE

Secondary suffix Prefix

-oic acid Carboxy-

-

-sulphonic acid Sulfo-
-oate = Alcoxycarbonyl-
-oyl halide halo carbonyl-
-amide/carboxamide |Carbamoyl-
-nitrile Cyano- Cyanide pee rhi hai
Oxo/Formyl- aur
~Oxo- ketto
Hydoxy- Daru pi rahi

Amino- Aur amine_-

idhar =~

halo <

Kar rhi hai na.l'/tch ke



O

# Cg—g —cH—CH ~COOH 4-oxo-pentanoic acid.
&2 CH, = CH —Cl~ Ci— CH —OH Pent-4-ene-1-ol
)
|
g By Qg G — o QO - CHy
NO, 1-bromo-4-chlro-3-nitro heptane

B HS O Q- G~ SO0 Hs” ethyl-4-mercapto-butanoate



4 C .
/INAN 5-o0xo0-hexane nitrile

OH o
| |
* \D/\'/\/J\ow 4-chloro-3-hydroxy-5-methoxy pentanonic acid
g
oY
g /Ub © c_’c‘zﬂ = 5-bromo-7-chloro-6-hydroxy-2,2,5-trimethyl-7-octen-4-

A C\,\&/C/ C‘/L’ & ~ \ "
B %



” ‘ﬂf

Carbocychc
Compounds

SNNS

Cycloalkanes
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IUPAC System for Carbo-Cyclic Compounds

B Carbocyclic Compounds: Cyclic compounds made of Ccrbon atoms (Homocychc

Compounds). Conly

<H
B Satfurated Alicyclic compounds- Cycloalkane>
B Unsafurated Alicyclic Compounds- Cycloalkens

B Aromatic compounds- Arenes

Substitution (alphabetically) + Cyclo +Root Word + ane/ene/yne + Sufflx (Func. group)
— _— < (el ) C=—C

A O d

e aaaE———
=2

Cyclopropane Cyclobutane  Cyclopentane Cyclohexane




g G

S i) — 2, & ddmekisy]

S\

P

| 22~

-

1-methyl cyclohexane

e
——————

1-ethyl-2-methyl cyclohexane
B— e E—

1-ethyl-2-isopropyl cyclohexane

2-ethyl-1,1-dimethyl cyclopropane




A 1-methyl-2-nitro cyclopropane
—~ NO,

Poles - Roskwery — Same Condoty nR- ...@p\fna > o‘o%dnaf)
-@ D N6 Cohoon o (¢ [
@ FG? Ki“a ,:]:_ > no: '\—Q.-OJ’M

1-propyl cyclopropane

, >4
A éw L, —C,
—
A 1-cyclopropyl butane

cH-CH -cooH
skk"z.\/g'l

3-cyclobutyl propanoic acid




e~ CH—CH, 1-(2-methy propyl) cyclopropane

O/\< 1-(T-cyclopropyl methyl) cyclohexane
u
I-bromomethyl-2-chloromethyl cyclohexane
&

c\

o)

4-bromo-1-chloro-2-iodo cyclohexane

o



/ . .
Cyclobutane carboxylic acid

2-methyl cyclobutgne carbaldehyde

2-methyl cyclobutanol

Cyclohexanone



/\ 1-(but-2-enyl) cyclopropane
2, — CH=CH —CH,

O
N
/ \ 2-(2-oxo cyclopropyl) ethanoic acid
CH,— CO0H
O
1)
Q—- Cy «c’H—-coo:—/ 2-amino-3-(2-oxocyclopropyl)propanoic acid



#7 &
IJUPAC

Nomenclature

of
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Compounds
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Cycloalkenes
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IUPAC System for Carbo-Cyclic Compounds

B Carbocyclic Compounds: Cyclic compounds made of Ccrbon atoms (Homocychc
Compounds). ijn[ut Q,/OJ.TDW\
B Saturated Alicyclic compounds- Cycloollggtne. Ciy

B Unsaturated Alicyclic Compounds- Cycloalkanes «~

B Aromatic compounds- Arenes

Substitution (alphabehcally) + Cyclo +Root Word + ane/ene/ yne + Suffix (Func. group)
cC—C C2< CzC

Y \

')’-./
— o
I\ O J
( = N L\/

v v

\

Cyclopropene Cyclobutene  Cyclopentene Cyclohexene



<%=
\
2
cl cJ
|
e
|
YT
15X 8
c

Rude2no - S\isk—@m -—"@
“®

1-bromocyclobutene

1,4-dichloro cyclobut-1-ene

—

4-bromo-3-chloro-3-iodo cyclobut-1-ene

6-bromo-1-chloro cyclohex-1-ene

= 1p lwerkno
2ol sh Fubiom —lywent



o) fude s Same § Conpn —okiam Rm& 7 P Untun

3-methyl cyclohex-1-ene

Cyclohexyl ethene

|
bfﬂ 2(:_y<\:Iop opy! prop-1-en
NEL e
0N
. \l/\&/ 3-butyl cycloprop-1-ene




v _5—cycloprogyl cyclopent-1,3-diene

nS
A - 3-cyclopentyl cycloprop-1-ene
Wt
3 2
< 1 wa‘ 4-(cycloprop-2-en-1-yl) cyclopent-1-ene



l
\
8@—,, Cyclopent-3-en-1-one

y— 5
& cod
y v
’ 4-bromo cyclobute-1-ene carbonyl chloride
2 B
? &

2-(6-nitro cyclohex—3—en—1_—¥l) ethanoyl chloride

—

(yloph! Y
;—(3—e’rhenyl—4—me’rhylidene,\ cyclopentyl) hex-3-

eneoyl chloride
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UPAC ©

Nomenclature
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Related ?
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@ Cyclo-1,3,5-triene
Benzene
B
@/ 1-bromo benzene

~BY
/@ 1-boromo-4-nitro benzene
N0

&7
@ 4-bromo-1-chloro-2-nitro benzene
d Ve



1-methyl benzene

(Toluene)

1,2-dimethyl benzene

(3
@ 1,3-dimethyl benzene
CH,
0hy

1,4-dimethyl benzene



oH
@/ Benzene-1-ol
Phenol

HO
@ Benzene-1-dl

Benzene carbaldehyde or Benzaldehyde

h

c—cy,
@ Methyl phenyl ketone / Acetophenone

1-phenyl ethen-1-one

cN

v or .
@ Benzonitrile
Benzene carbonitrile



poH : :
¢ Benzene-1-oic acid
Benzoic acid or benzene carboxylic acid

cod
@ Benzoyl Chloride or Benzene carbonyl chloride

CONH,_
@ Benzamide or Benzene carboxamide

l

¢-0-th Methyl Benzoate
Methyl Benzene carboxylate



Methoxy Benzene

Amino Benzene
Benzenamine

Aniline

Catechol

Benzene-1,2-diol

Benzene-1,2-dicarboxylic acid



CHD
-CONH,_ 5_cyano-2-formyl benzamide

cN
(6)
OHC oo -GHs- . .
‘@ 3-ethoxy carbonyl-5-formyl-benzoic acid

CotH



	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	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

