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G @Sl 5 by (e Lelia Polystyréne (m ficd) daia pasy -3

L Jeldl Aates —
CH:CHZ
CH—CH,
(G) n

ool ¢ Joal ABLAY L) Cilgasd : Polystyréne cleadiul aal -

g S sadl)
paan il g Jaad S jall 038 S g pBy G9a S 3,0 B Ainal Audlh g Jaad ciliS pall o2a JS -]
@ 05833 (AR i Jaad s yall 022 S
HZN-O,ClH-COOH A Al ghia 13
R
BESY LA g g Aaiaa) alaadl alad) LEAY) Jariud Lgie CaiSU g il (alaal G pall 028 () it
OB iy Nina AaY) (alaaY) Uy g Ninhydrine —
(Aizal abanl) s pall il -2
(bl ) dilag ) Adlal) 4l Galeadl il 1 o pal
Laalal) Lhadl) Al Galeadd il 2 oSl
4 g <)) Judbad) @3 Agdadl) i) Galaadld ey 3 S sl
Liga < Judlad) 3 4hadl) 4] (alaadl il 4 S pal
LS pal) Cp Apilansl) dday ) e -3

H,N-CH-CO-NH-CH- CO-NH-CH- CO-NH-CH- COOH

CH, (CH,) CH H
| AN
CH; C
2 COOH

H3

N

Al (abaai 4 e (5 sing A (Sl Ay s Y G al

Aaiy Aoy 5 & ATy il (aes O gaad Y Ay )
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H0 550 nad Wee il L) palaalll (s 40 giall Aag ) o IS 5 jaly A Lglla ) 5 jaldl —4

H);N-CH-COOH + H;N —lCH - COOH -*NH-CH-CO—NH-lCH-C OOH +H;0

| |
CH cH
H Cft; \CH; H cft, \CH;

DR ey gelB hug B2 CuSOy Jslaa Jlatindy dde CdS)) (Say g 20 ol o8 B ke @l S pall -5
i gl g cladiad) A Ladudl bl g ) oo AES LAY 138 (g em

i) 2Ly Jslaa + CuSOy Jslaa (a 43aS + NaOH (e &k = awdild) sl Jo Juaals

s )
P i) Jsilisall JSd el Gilua - 1
b Jailinal) (3 sia) Adalaa Wl
CH30Hg) +3/2 Oz ——> COzg +2H;0)
Hess 0sld gkt
AH =3 AH{" ( produits ) - = AH{® ( reactifs )
AH = AH{" (COyy ) + 2AH{’ (H,0y) ) - AH;" ( CH3;0Hg) ) — 3/2 AH{’ ( Oy )
-173,6 =-94 +2 (-68,4 ) - AH;" (CH30H;)) —3/2 (0)
AH{’ (CH30Hy, ) =-57,2 keal. mol™
P Jeitinal) JSdd adladl Gilua -2
CH;OH;, —> CH;OH  AH,,, = 8,4 kcal.mol
AHy,p= AH{’ (CH3;0H,)) - AH; (CH;0Hg))
8,4 = AHy’ (CH30Hy) ) — (-57,2)
AH{’ (CH3;0H, ) = - 48,8 kcal. mol’'
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A § guda gal) i

A Sl ddpa g Jualad) Jeldnl) —

i
0 C
AICl ~
+ cHa & 3 CHs  + Hey
A (A)

Cl

CJe ) Aalaa LS aa ey gl (laaa (e B Jiiad) &y 6lS puaail Ay jh - o

O O

// 4
CH3*C\ + SOCl; —— > CH3*C\

OH Cl

-2
. C (B Gmgdandl (pS o) Sha glisind — |
O-MgBr
o] | J
g ‘c CH, - CH4
\CH3 +4 CH3-CHy-MgBr > ©/CH3
(B)
?MQBI‘ OH
C-CH,-CH;  H,O (‘; CH, - CHj4
| — |
CH, CH,4
(C)
LAY 058 39 e Ligd Jad C S pal) - @
OH
* |
‘c— CH, - CHj4
CH,4
25
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-3

LJelanl) Adalaa —
i H,SO G CH - CHy
C-CH,-CHy 24 |
| e CHj
CH, 170 °C
(D)

- E S pall Al dpall E oS pal) ani o S DS pall 3 el — @

C‘;H3 ‘CHS CH3 ‘CH3 CH3 CH3 CH3 CH3 CH3 CH3
| | |
n C‘)=CH — -C-CH— C-CH— C-CH— C-CH-.....
\ | \
CeHs CeHs  CeHs  CgHs  CgHs
t{ k| RS |

(Mool ) Alad Jaih ey 3 a3 i -1
10 390a 8 4lend 0040 pH ) 4ad

Gl gh Jaih g i) b Jeliill ala Ala 8 ey 31 Joldil Adalaa -2

OH ol Sl g
OzN@OPO + Hy0 OzN@OH + H3PO,
|

OH BFEIL P [ —

—) e Ol el

rulal) Ale o asal) -3
ol ppaatl s S cula 1A Liall Aty
O ppandl glla e g quls B Aall Ludly
-11
(B BlE Y Gsa S B3 o g ging ) Y Gaaa g Ligd Judl Gaeal) -1
*(‘JOOH
HN-C H
CHj3
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Ry A A B Y @l -2

H O CH; © H o CHs 0

|
HQN*C‘:* C// + H,N— C C — H2N7(‘: C — HN— C C + H,O
i OH H  OH H H  OH

ol Jale 3y S5

L @) ppanl g clisig ) =3
S 5l 15 5l g

&Y el Ja

: Olisal) (3 i) Aalaa - 1
CiHyog) +13/2 Ozp —————» 4COzq) + SH0q)
: Gl Ul Gilaa — 2
AH == AH{ ( Produits ) - = AH{ ( Reactifs ) : Hess (388 (gl
AH = 4AH{" ( COy ) + 5AH;’ (H20q) ) - AH{’ ( C4Hio) ) -13/2 AH;" ( Oy )
AH =4 (-393,13)+5 (-285,58)—(-124,61)-13/2(0)
AH = - 2875,81 kJ. Mol
:25°C e AU Glwa -3
AH = AU + An RT
AU = AH - An RT
An=4—-(1+13/2) = -3,5mol
T=273+25= 298K
AU =-2875,81.10° - (-3,5) 8,314 . 298 = - 2867138,5J

AU =-2867,1385 kJ
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G £ gun gall g

s Jg¥) (o el
-1
Jsasll Alasall duhy jal) dapall —1
d=2.1 M=dX29=60.9 g/mol
C.Hp:1-OH: 12n+2n+1+16+1=60.9
14n + 18 =60.9
149n=609-18 — n=3
CnH2n+1- OH : C3H7- OH
(A) = Ai<aal) daall -2

OH

|
CH;—CH-CH3  CH3~CH,- CH;0OH

(A) Jsash dapa g (B) S al) Aok -3

K,Cr,0O, O

CHg CHp-CHOH 27 cHy-cp, &
\

(A) .30, (8) M

aaall T A syl

(C) Sl @il (A) @S pall A H30" 305 3525 o2 CH;COOH i) (aea cigad -11

el Aslee A8 5 (C) @Sl ddsa -1

0] 0]
Y H,0" / Ho
CH3*CH2 - CHon + CHS*C\ P — CH3*C\ + 2
(A) OH O -CH,—CH, - CH
(C)

(C) Sl Y g3l (A) Sl JOiS i jpan =2

66% Joliill 3530 = A Y = dgdaa g Ol she — usss — (o Jolli
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Y (e patl)

COOH COOH (1
=0 + NADH, H' <E—1 HOH + NAD"
H, H,

(L,O()H (|70()H

coon g %0 coon ®
HOH \—2/: cn (@)

H, léH

COOH éOOH

COOH COOH
H + FADH, 3 H, + FAD
H H,

(|300H COOH ©

:QLA.;,‘}J‘)’\ ¢ Lo glac|
E,—> Malate déshydrogénase Il g g el
E, —>Fumarase e
E;—> Succinate déshydrogénase Ll 3¢9 vl
rilag 3N o2 Ciuiaal
(O oot de JU) pla g BausY) a5 <Ky
sl Jal) e,aj.ﬁ :E;

SN 3y au i :Ey

COOH  cooH . CooH coor O
(=0 + CH-NH, ——* > CH_NH, + d—o
Hy CH; le (|:H3
2 fH
COOH COOH
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) ud) 5 el gy lualigle By

COOH COOH COOH COOH
=0 H-NH, ——= > lH—NHz +¢=0
| H, TCH, lin 126
CH, COOH CH, COOH
COOH COOH

hisalaad) 5 Sl i) dlaligle :Es

s G el

T
AH{' = AHy" + [ AC, dT Chgd pS (O pild (Gl
To

473

AH®473 = AH°9s +] (64.4 —2x11.3 — 3x28.8 )dT

298
=-84.6 * 10° — 44.6 (473 -298) =-92.4 KJ.mol .

AH' 473=-92.4 KJ/mol
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& A £ s gall sl

:d g el

Y Jsalinad ) dipa g B g A S jal) fa —1

H,S0,

(A)

Fe / HCI

(B)

0
//
0 0
CHa=C o v 4 cHd
’@NHZ /'O X N
CHz—C. CHs OH

Al gAY Joll) A Jaxicaal) [ (CH3-CO),0 | JAY (aa ey Jasind Sy —2
i) Jelil) 3y Jgalisnd Jl piaail CH; —CO-Cl

O o)
’@NHz CH3— /\/ HO’@—NH_C/\/ + Hcl
Cl CHj
Yo Ot

AN )

() aas) HOOC-CHZ-(le-COOH taan Al paeas -

NH,
.HOCHZ-FH-COOH Serine (psd) Jia A g ua Al paes -

NH;

.Lysine (cus) HzN-(CH2)4-C|H-COOH tgeld g.'g.ai U %

NH;
.(phényl alanine) ¢ Juid @Hz-clH-COOH gobs Al paaa -2

NH,
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-2
J—<1 pHi ad Lgdd & bl AU Gl g4 Ao ARl Aduad) palaal) Lgsd 58 3 pH Q) ad —
il paan

(9,7)Lys, (5,8)Phe, (6,1)Ile, (3,2)Glu

(Glu)s (Lys) : 3 (A (iSan laia) - o

CIOOH
(CHy), O
| I COOH
1) HboN-CH - C—-NH - CH - COOH |
! 0O (CHz)2

( (EHz)4 | |

NH, 2) H,N-CH-C-NH-CH-COOH
( (|3H2)4
NH,

13ie (Glu) dasalighl) aead 4 el JLY - ¢
HOOC-CH,-CH,-CH-COO pH=3,2 * HOOC-CH;-CH,-CH-COOH pH= 01 *

NH; +ILIH3

"00C-CH,-CH,-CH-COO pH=11 *
H,
(le) Aua) aaall i Jdiai - 3
COOH COOH COOH ! COOH
H—|*—NH2 INH, X g H— X NH, | NH,— X
H—{k CH; : CH; Xy CH; k0 n—PCH,
CH,-CH; i CH,-CH; CH,-CH; i CH,-CH3
32
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s Gl G )
CH4Cl, 5 CoHy o O @AY Ulas— 1

CH; + 30, — 2 CO, + 2H,0 AH; = -331.6 Kcal.
C,H,Cl, + 30,—/>2 CO, +2H,0 + Cl, AH,=-367.1 Kcal.
: Hess 098 (gudiy —2
AH; =2 AH'(CO, ) + 2 AH{" (H,0 ) - AH{" ( C;H4) -3 AH{ ( O;)

-331,6 = 2(-94)+2(-68,4) - AH{" (C;Hs)- 3(0)
AH{ (C,H,) = 6.8 Kcal . mol’
AH, =2 AH{ (COy)+ 2 AH{’ (H,0 ) - AH{" ( C2H,CL, )-3 AH{ (0;)
-367,1=2(-94) + 2(-68,4)-AH{ (C;H,CL)- 3(0)
AH{ (C;H,Cl,) = 42.3 Kcal.mol
saad Ly Aalaall o JeHess 098 gubaiy -3
C,H, + Cl; ——— C,H4CL
AH = AH{" ( C;H4CL) - AH{" (C,Hy4) - AH{ (ClL,)
AH=423-6.8 - 0 =35.5Kcal .mol’
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uali) £ g gal) g

Ny pail)
LSl 3 gall e @) (CoHsCOOH) Adzdlal) 3alal) juand cpe ¢S e cp Aludas ) s8) -1
el (B Baal gial)
©/CH3 KMnO, COOH
B —
H,SO,
9
©/CH2 - OH KMnO, COOH
e E—
H,SO,
3
AICI, CH,
©+CH3'C' - + HCl
©/CH3 KMnO, COOH
_—
H,SO,

gl ) (€ -ABBLAY Balal) juiaad dilest (3 gall quS A -2

rre BattasSl) ) gall

csalag Sl S 4 (558 G s

Y el

-CH-OH Asladl ailudus Al Gaaa Ser el —1
i) L ddpa s
i Oipped) L dipa -

COOH

[
H,N-*C-H
[
CH,0OH
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(@B Ons o ggiag AN ) Ligd Jlad (g paad) ard -
Q8 sl AdSay gubuad g (190 (88 AdSay aeaS U pally AN (g i ghal S 0 Gl -
;AN 3oLl Jeal) 4us -

NH;-CH-COOH ¢=> NH_~,+-CIH-COO'+H+ - NHz-(lfH-COO'+H+

I
CH,0H CH,0H CHZOH
Osils OS50 O

&MPHI J\SJL)QGJQA\
pHi = pKacoon + pKanuz
2 2
Cnll pHi J Al Qlus -0
9.15 =pKannz 9 2.21 = pKacoon e
pHi = 221 + 915 = 5,68
2 2
Ser —Ala-Gly aiudl B J<al uunlall 5 il aa el Jagi . 2
A Al Galaall cp lal g ) £ 58 SY g Ser -Ala-Gly biwsdl DG disa an)

NH,-*CH- CO - NH-*CH- CO - NH- CH- COOH
I I |
CH,0OH CH; H
Lt Jad g

-3

-

cmaal) g a3 LS g8 alal e M pH ) 7 Ji ¢

Omall a an ) LS Laie (a8 AN B Al A 0 037 Sl *
(Hydrolases ) (Al Jiail) cilag 3 @ gl Slilie sll) ay 3l i -
cilag 3D Gilial 4 S3 g

gl ¥ g bausy) cle i *

JA ey ¥

sbaill cilag 3 *

Al Jaladl) clag i *
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AH®(C,H
2C(s) + Hyy) (G | ey,

2AHsub (C)

+AHq (Hz )

2C(g) +2H

AH® ( C;H; ) = 2AHu(C) + AHa(Hz) + Ec=c +2Ec.n
AH{ (C2Hy) =2 (715) + 436 — 808,33 + 2 (- 415,46 )
AH® ( C;H; ) = 226.75 kJ.moTI
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Gudaad) £ gua gal) g

1488 gal) Jolil) e alae S 2a C « B ¢ A S jal) fna -
Br

| NaNH,  CHz-C=CH-CHj
|

CHg - CH-CH - CHy4 + HBr
| CHj
CH,
(A) (B)
KMnO, 2
CH3-C=CH-CHy; —  » CHg—ﬁ—CHg + CH; —C
| \
CH,4 O OH
O 55 dal Gaes
Br

CH3-C=CH-CHs 4 HBr
|
CHs

|
CHy - C - CH, - CH,
|

(B) CHs (¢)
D' Sl o Juanid PCls o alalad i) Ja (aea —2
D S el JSi Alilaa -
e) (0]
// //
cH; ¢+ BCL CH;—C + POCl; + HCI
OH (D) Cl

AN Gaea e WU JiliY) jedanil 48y yh ) sB) -3

2 1) LiAH,
CH; —C = CH;3-CH,0H

\
OH  2)H,0
Gl o all)

Dl S Glua
89 g/mol : Ay gl ALK Gl

0,89 /89 =107 mol : <N sall 232 Clua
i 5S A Qlea

Cala=102/100x 10> =102 mol L™
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D e 13 Al palaal) Lpans 12

Ol g (e gada Ao (g giad i) alaal)

Lial + Lpandil) uuadi gl 9 3ol gl il & 5 (NH2 ) @ il Ao gana s (I ©

el Land cuilS Lgia g ks gla ) JauS g S Ao gana : L) ©

(Al Galaadl A eddY) dsaldl) L3

&MM&J&SJJMUJ‘&mg‘J(MﬁJukw)%Mjé#@;ﬂ oalaall)
s Al Blug¥) B Galaal) dsla dlud g

Llug¥) 8 o) gal) & glu dllad 01388 s NHG" b ool g Al Ailag o (o gins gl Las
AN

D ADAN s 3 A ((Alanine ) i) pasadl dgle 4

AH"  Zwittérion i)l LS os 5 ysa b 0sSi: @ @S A o
A ol qladl) gl Gl Busa A st b s o
AH', (a8l il caal Gal Boga b 058t € S O
DY s ) A AL LY g e die (Alanine ) ) paead delu L5
Cmbdl G bl A Alanine Lin :a wsSAl o
+ agall kil gai Alanine s jaa : b s A o
- ) il sad Alanine 3 a2 : ¢ S A o
.6
DSl Ll g e dis ADUY us) ) B N ((JSE) ) jpa -
H;N'— CH - COOH HN- CH-COO” H;N'— CH - COO -
| |
R R R
Cous i baus 5 acus
PHi clua -«
pHi=(pKa; +pKa;)/2=(2.3+9.7)/12= 6
et | b [ RORA

PG 5 AN @) Sa) il
CHy+ 303y —> 2C03y+ 2H,0y AH%gsx=-1322,90 kJ
C2H6 (2 + 7/202(g) —> 2C02(g) + 3H20(g) AHozng = -1427,68 kJ

O g Cpbiy) JSd A Gl -2
10\ (Hess) (5B Guua
AH %95k =2 AH (Produits) — & AH F Reactifs

ALl CuldN) 3 o) Dalaa (e @
[2AH% (CO ) g+ 2AH (H20) ) J-[AH (C:H ) (o +3AH (02) ) |= -1322,90 kJ

[2(-393,51) + 2(-241,82)]-[ AH% (C2H ) +3AH% (03), | = -1322,90 kJ

:4.'u3 AH‘}(Oz)(g) =0 ‘1\.-)3
AHY (C:H ) =2 (-393,51) + 2 (-241,82) +1322,90 + 3(0)
AHOf (C2H4)(g)= -78 7, 02 -483,64 +1322,36
AH (C3H ) o) = 52,24 kJ.mol "
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ALl SN (8 el Addlae (e @

[2AH% (CO 3 ) 3 AH (H;0) g J-[AH (C:Hy ) o+ 7/2AH (03 ) @] = -1427,68 kJ
[2(-393,51) + 3(-241,82)] -[AH (C:H ) 0+ 7/2(0)] = -1427,68

AH (CoHe) o= 2(-393,51) + 3(-241,82)]+ 1427,68

AH (CoHg) o= -787,02 725,46 +1427,68

AH (CoHy ) o) = -84,8 kJ.mol

tOaAN) A0 Jolil (it Gilesa -3

CHygy + Hyyy —» CHgy AH%9sx=2

r&ua (Hess)osild (guka
AH %98k =2 AHF (Produits) — & AH ¥ Réactifs
AH%9sk = [AHG (C:He)g) | - [AHG (C:H ) o+ AHF (H2) (o)
AHof (Hg)(g)= 0
AH%9gx = -84,8 — (52.24 + 0)
AH 955 = - 137.04 kJ.mol’|
e )

) < giline ymeal Alalaw =1 —1
HCO0C2H5 + NaOH — HCOONa + C2H50H
ta 3l e el i) iS5yl 4ds —a -1
e PA ey Adlida Lol die (HCT Jia) 35S0 aslra o 88 (aany Jolaall (& Siall 3gual) 3 laay agdi
agall <Y ga 336 Eua) Agal) 0308 5 4B rag Jolaal) A Al iuY) A Bk (Say Ay guaal) 3 guall Y ga
(Aal Al <N g 28 (g gl (Al

Rester= N Naor = Ract = Crci - Ve
[HCOOC2H5 ]= CHCI . VHCI /Vester+VNa0H
Vsolution = Vester + VNaOH = 0y1 + 0’1 =0)2 L
[HCOOC:H; |= Cyci- Vuai/0,2
I/ [HCOOC;H;s] = f(1) siaia) am; =1 -2
I/[HCOOCHj] 4afll) sy Jgaad) Jasi

t (min) 0 4 8 12 16
[HCOOC,H;] M 1077 6,83.10°° 519.107° 4,18.10°° 3,51.10°°
1/ [HCOOC,H;] 100 146,41 192,67 239,23 284.90

<l gilisa Cual Jolii Glé dia g Lasitiss Uad Jiny 1/ [HCOOC:Hs[= f(1) Aaiad) amy —0 =2
gl y=ax + b JS4) Ga anlivn Udlaa 331 5 Ena 400 48 ) e Jeldi ga AN
1/[HCOOC;Hs] — 1/[HCOOC;Hs]y = Kt

[1/[HCOOC;H;] = Kt + 1//HCOOC,H;], | rdda g
39
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Ky Jeldl) el lua——a —2
tAlag 1AL (5 gt asiianal Ja Ll (Sla) iaial) Cya
K, =tga=(192,67 -146,41) / (8 — 4)=46,26/4
\Kl =11,565 L .mo[l.min'l‘

tty oW hal ey Glwa —3 -2
[HCOOC;Hs]= [HCOOC,H;], /2 RS
K t;, =2/[HCOOC;Hs]y— 1/[HCOOC:Hs]y st Gy gailly Adag
t, =I/K. [HCOOC,Hs],|
ty =1/11,565. 10° =100/11,565

ty, =8,64 min = 8 min , 38 sec‘

E, hasiiil) d8a Glua -3

K, =A. e-Ea/RT2 5 K;=A. e—Ea/RTI sl ABE (e
InK; - nK;=E,/RT, -E,/RT; = -E,/R(1/T; -1/T; )
InK;/K;=E./R(/T; -1/T;)

In(1330/11,565)= (E, /2)(1/300 — 1/350)

E.=2(In 115)/ (0,0033 — 0,0028)

E.=2(4,744)/ 0,0005=18976 cal

E,~=18,976 kcal = 79,319 kJ
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bl £ gl gall sl

Y1y pal
-1
48 gal) Jolitl) cldaa LG E 9D € B A s jall Aibasl) s —

AlCI, Cl
© + Cl, ©/ + HCl

(A)
Cl Gl gy MgCl
(B)
MgCl O POMeC! CH - CH,
©/+ CHyC — > CHs— cH \H + MgCI(OH)
(C) (D)
CH - CHj, H3O+ CH=CH,
| - - + H,O
OH 180 °C (E)

-2
O (A0 ppaddgdll aed — i) (E) :omagisall ad -

: 5 _yalal) Valaa -
CH—CH,
CH CH,
n @

aially 5 jaly ;5 5l g g3
rAgily iy ) A8 s ging e sl 138 (e plale —a

-------- —CH—CHy;— CH—CH,— CH—CHy;—CH—CHp— oo

>
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coialadl ¢ Joad) ABEEY zlasl clged A el @l e : saad sl 138 clalading —a

:“'m\ *y pacil)
Jeldh dus /-1

0_( S >-NH; + (CH; -C0)-0—> 10— O )—NH -C-0-CHy+ CH; - COOH

393 el Gl [
= X =

109

=13.8¢g
10g —»X

% 94.20 =100 x 1:33(8) =Jo\ll) 33 e

(B) s (A) faa yians — 2

A): o.N < O ) oH B):H:N— O )—OH
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