hernd) Ao ag U1 3y 1 ol By ggacedl

S]OWON L) 1 - U | - PPNV Slhladl g Sl gbdl Ol gl
2023 59 SHU gadl (2 LIS Oloesl
Pl 2 Bl
L 04 : 5.l (31 dwdkid ) LrgdpSIN 33k Byl
2 OV (o g gall 2al U O gl ) e
Jo¥) & g 5all

(8 (r 4 daiall N 8 (a1 daduall () wladia (04) (Ao £ s sall 5 s

(L& 06) :J ¥ i)
L 22,53 % 1 h 48 V) A (82l Aapdie Alad) padie e (b LuSpuS Gans (A)
(A) el LRl s o
(A)paeal) (o Bl Lelia age jaadgy jumss LT

1. (A) ﬁfls“&’ ©) +®) -

Il I
2. n(C)+n (D) —» Nylon(s,a):—EC—(CH2)4—C—NH—(CH2)6—NH]—+ mH,0
n

. D 5C B A Al gom s
Pac g Lo 5 S0oobll delial (sa3all Jolil) acd Le
D=500 43yal da g o Lo juadgall Aasgiall AN Lz
M, =16g/mol, My =1g/mol ,M.=12g/mol , My =14g/mol : Jo.
reMelill (e dlule (B) Sl Lo (g3 Phe oVl Jié il (aes o Jgemn) oSar I

1. (B) o ® —~
N .,

2. (E)+ @ﬂ (F) + H,O

3. (F) KMy @+ H0 +CO;
H>S04

4. (G)+SOCL, — (H)+ S0, + HCl

5. (H) + CH:-MgCl — (I) + MgClL
LiAlH,
6. (D ~mo = @
AlL,O
7. ) — é (K) + H,O

8 (0l ixnin
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8. (K)+HCI —2 & (L)

9. (L) + Mg _ROR (M)

H>O
10. (M) + CO; ——— (N) + MgCI(OH)

1.(N)+Cl, ——» (P) + HCI
NH>

|
12. (P)+ NH; ——» Phe: @CHZCHCOOH + HCI

PN MLKcJcITcHG¢Fe E LSl joa 2 (1
ALO; «<OH‘HNO; 4t Lilugll Jlasivls 3 Phe (o W) K Sall Ao Jeass o< (2

(L 07) 1A il
- B 5 A (i (piaes la) (e 23 I5= 248,88 ¢ (uai A AI DG wpanlall Sl
Ja= 482,75 dasenll 40 4l made A 0| Gaeall @
tnll o el pdans by SKMNOy 5 450l B 8l (aeall o

B—iso-— A+2CH,0, +C

DG 1punlal) A} 4 gall A< 2a (1
c A S8l paeall dladd) Chad dapall s (2
.C 5B Sl jomn 2> (3
. B a2l (aesllJa N (4
DG wppaldll S G goall kel (5
r Y% sDG 2 X% 5 A aas 15% 100 12°=122,73 :\gl duan sala (<0 (6
B (=l
Y 5 X Dgial ) ax
K=39g/mol, O=16g/mol, H=1g/mol , C=12g/mol : Ja

sl L) Gamleal) oSl LTI

Asp Tyr Lys Trp Y (el
|
CH, |
CH C e
(:jH2 (CH)y Dl daa
COOH NH,

OH
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. pHi 4 misin] 313 A 1 e pH sio 2ic Asp d@m‘ﬁ\u@uy‘w@‘d\ a_uS\(
pKa, =1,88 ; pKa,=9,60 ; pKa =3,66 :; L.
. pH=6,7 e 350 506l Lys 5 AspeTyr (aleal EDE (e zuie i (2
AfleSl) syagl Loyt e paleay) o gdlsa ey (]
PH,, =974 ; pH,, 5 =5,65:_ L.

¢ L sae A il lue pH= 6,7 2ic Asp J dual) joal) ol (@

[A-B-C-C-D| il alea Gl (aleall U< (3
(B-C) 5 M) (Oc(A) 52l (alea¥) acl G figasil andl Jas 5
.H3PO4@@MT)».AJS@C Uaeal) &
(C2Hs-NHb) el Ji) any D Ganal) (0 Gbae€p Sl Ao sanal ¢35 5
D 5C¢ B A dud)) jaleal) aa (i
Y. YO) RPN ERVONRER. ' (i
cpH=2 vie bl sl dipa Sl (g
4 edlelall Jost (2
A +2HNO, —
C+H,PO, —>

(L 07) s bl oy pail)
: Ju) CHNO bl sabun) IS labada bl (1

0]
. . ° ||
2C,, + ’u 107(2) + lNz() AH, (C,HsNO) H,C—C—NH
2 (g = 2 £
1 o
"""" Hum ZAHd(r\\Jl T
0]
...... +AHy o) |
Co * SHy + Oy Ne + AH:((‘ R > H;C—C—NH,

bl laladdll LS (
AH{(C,HNO ) cball aualipely) J€i Ui 20 causal (@
AHg,, (C,H,NO)=87,3 kJ.mol" ; AH,(C,)=717kl.mol"  : b~

b H-H |[N=N|C—C|C-H|N-H| C-N | C=0 | 0=0
AH,_ (kimol') | 436 | 940 | 348 | 413 | 390 | 292 | 810 | 498
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p ) Jelil) 385 25C° v liall aalina) Gjing (2
[} _ -1
0+ Oy —> CO,,+ H,O0,+ N,, AH =-1186,5 kJ.mol
@lasy) Al 0l (
AH] (CHNO ) lall aabinn) il ol (o
AHY 10, = —286kJ.mol” ; AH{ (o, ,=-393kImol” : L.,
fodaill G o8 e
L25C° xie 3lpaY) Jelil AU 2 (3
R =8,314 J.mol" . K" : L

-

. 95C°:xe AH! (C,H,ON ) sl Glyn) delis il ol (4

C,H,NO o

o
AH(f)us (CZHSNO(S)) = 7’ 73 kJ.mOl-l ; TfllS(CzHSNO(S)) = 80 OC ; T b(HZO“)) - 100 OC
=S COZ(g) HZO(l) NZ(g) CZHSON(s) CZHSON(C) OZ(g)
C,(Jmol" k™) | 37,58 75,29 29,12 73,1 89,5 29,37

cblall el e 11,8 g )8 AS jlgaai] (he daslll al) 1S ol (5
M. =12g/mol ; M, =16g/mol ; M, =1g/mol ; My =14g/mol  : l=

b Jal Jelal) s N,Og, ol T

N,0,, — 2NO +%0

5(g 2(g) 2(g)

[N,O54 1) = 0,5mol.L" : s N,O,, 1 Sluyl 5<5 @
k=5,6x10"min™: s Jeliill 13} deyudl s @
el Asbed) 2 A% & edibedl e Jelill A5, s .
e ol 5 by delal) Caai () Blae (ST .2
t=0 ;o)) e de ) dad acl .3

JaY) & gua gall g5
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AUl £ guan gall
(8 &+ 8 daduall ) 8 (4 5 dadiall (w) Cilaiua (04) s £ g gall (5 g
(L& 06) ¥ Cpsal
2(A)—e—>(B)+CO, +H,0 ;N Jela) o<t LI
.(B) 5 (A) 0l danha e L1

COz 3,36 L el (B) 3=2,9g &) o Lele (B) 5 (A) 0a$ral) dass Lucl .2
(Aallail) Loy i) 8 dulss o saall)
M, =16g/mol, My =1g/mol , M. =12g/mol, My =14g/mol ,V,; =22,4L./mol : =
(fleur d'oranger) J& i 58 a3y Hhe jumss 6(B) oS ) Jsn T

1.(B) + H, Ni , (©

2. (C) + PCls

(D) +POCL + HC1

3. D) +Mg —22 ,E)

4. (E) + CH;-CaN — 22 (F) + MgCI(OH)

5. (F) + 10O —— (G) + NH3

LiAlH,
6. (G) — o @ (|:H3
AL O3 . S
7.H)  — > O H,C—CH=C—CH; +H:0
?
8. D) + — > J)+HCI

9. (J) + HNO; —H:89¢ , (K) i s+ (L) i + HCI

10.(L) —EMnO:sy ) +2 CO,+3 H,0

H2S04
Fe
]
H:2S04 C—O0—CH;
12.(N) + CHs-OH +—= (P): + H,0
NH2

. NsM(L¢<K«JcH«G¢F¢ E¢D¢ C Sl jom a1
¢ (L) 5 (K) :0SHall o sginadl cSlall ggila 2
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(8) delall A paivadl) gl sale .3

flgesila 5. (9) 5(7) pleldd) aud L 4

Ol sl Al Slaa g & (N) 5 (T) oSyl 5
Legie < Balll pgila
o) e ST il cpfiang e adabie Jia L2
N AN Gyl Adacgiall A gal) ASH Cowal g

(L& 08) 2 Cnal)
‘B A s 4S5 8 Jan Is=211,05 ¢ et A f A TG (DG apale
NaOH (0,5 mol/L) ;10 mL A el el e 1,13 g 45 Jaws (1
CA G Gaeall Aol An)) o (f
A Jasall [ Lageal) L0l (o
s el e aws A KMNOs 2 A aeall 528 (2
(oméga-5) D5 esill (e 4l lale Aliatall Coal d3ipa Lacl o
Ji=249,01 :35 4 al Cn:3AM 1050, B adl) jaeall (3
B a3l [l sl A0 an
B 1 dlaid) Ciai Zapall gt (o
TG S wualdl) lpsing S B 5 A palaal¥l e JS 230 i) (4
s Bl 4l s Gy 2ppenla) e Aipa ST (5

A ol (6 5% 3B aesll (0 10% 5 TG 3 85% e (g3 cuill (1 Ll IS” 22 (6

K=39g/mol O=16g/mol, H=1g/mol , C=12g/mol, I=127g/mol :_
23l A amlaa) b IX
Thr Cys Lys Phe Asn ieY) Gaeal
| éH éH (|3H2 |
(|:H_CH3 S ( | 24 (lez sl dxa
OH SH NH, $:o
NH,
2,09 1,96 2,18 1,83 2,02 pKa,
9,1 10,28 8,95 9,13 8,80 pKa,
I 8,18 10,53 I I pKa,
119 121 146 165 132 (g/mol)Ad sl A1)

8 (16 iniv
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. Thr s Phe (s« S L 8ypall jdnd Lalauls (i (1
13 N1 e pH Lo vie Lys oall) i) Gaeall 4551 aaall i (2
- pH=5,07 e 450e<l 352l Lys 9 Cys (pmcaeall aads (3

el pe A5Lyesl) gl Janyd o (rmeall gBge 2aa (]

Al 238 2ie Lys 5 Cys puansll b nge A dapall ook (@

. 1SS e sl a5 s pH e 2L (2

H;N—CH-COO
((|3H2)4

NH;

[A-B-C-D-E| :an0dl .l 2 L (4
(A-B-C-D) 5 (E) ,al jaeall Jacl Gaen sl aiudl Jlas o
igaa bds (SHe e A Gaeall o DhuSsn)lSi aiyi] Jaé @
M=149 g/mol sl 4 (sne Sha any C:H5-OH o E (aeall Jelis @
36,36% 4 B oaeall & GiansSY i o
E s D«Ce B A dnd) (mlall o (I
s g i) caledd Aladall Ciaal dpall Ll (o
0O=16g/mol, H=1g/mol , C=12g/mol : Ja:

(LU 06) sl ¢y pail

Q=-124,41kJ ;3 5 Ll ( 25°C 5 latm) sie L) cuihagll (0 6,4 g Gins I
ol Je il 33

NH,, + 0,,— N, + 2H,0, AH® =?

2(g) Comb
AH' = =l (1
M, =14g/mol M, =1g/mol : 1l
AHE o, ) Bl Chugd) I il dad ale (2
AH} 1 0,,) = —286kJ.mol™ : f Ll
. (H,N-NH,) Sl bl AAHT ) (N-N) bl JSi il ol (3

' AH({Iap(HZO“)) =44 kJ.mOl-l 2 AH(\)’aP(NzH«c)) = 4198kJ-m01-1 :<;L*-\..

&1")&\ N-H 0=0 N=N O-H

AH{ (kJ.mol™) -391 -498 -940 -463
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) Jelil 335 N,Oy ge NoH ) delis (4

2N,H,,+ N,0,,—> 3N, + 4H,0, AH}=?

il We 25C° xe AHY U] el (

N,0,,— 2NO,, AH; =58 kJ.mol"
1 3 o :
NH,, —> >Ny + SH,y AH; = 46,19 kJ.mol"

2NH,, —>N,H,, +H,, AH§ =143,82 kJ.mol”

1
NO,, +2Hyy —— 5 Ny +2H,0,, AH? =-318,58 kJ.mol

R=8,314Jmol" K" :jf Ll 25C° xic sl Jelall(AH? —AU) 5,4l (e

Bl da e sl e my =200g :4ES 35,84 Cal K™ i) al) dinws (5)n jrase b a1
zal Bha dapy cimpals | T, =-23°C aiem, =808 s dadid Capcas 5 T, =70°C
T, =29,15°C
Salall lgas) Jas @su (i
ol lealy Ly (RS1) de gl ) all it (@
sl leady Adsall shall sl (2
AR 410, Yoldl lumse adal) Jlgeas) delis cusl (2

fus
¢, =1Calg" K" =0,5 Cal.g’ . K' ; My=1gmol’ ; M, =16g.mol" : ks

4 glace

AU £ guda gal g}

Lyallsalll 5aled Oloeital (2 (3429018
g ylall Coruddg Jia) 9l 7 lomil acscad (oo cyoed Lalas 19525 9

8 (08 iriv
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eMal)
goare | Blrma 9N g 920l aleWl yuolic
(L1as6) Jg¥ oo
Aua.A:J‘;\a-g-m N |
0’5 0.95 C H2n20 — M=14n+30
M —100
s x22,53=100x2x16 = =1 0X2X10 ol
16x2——>22,53 22,53
0,25 _
M=14n430=142 = n = 22739 _[g C,H,0,
I
4025 (A): H;C—CH=CH—(CH,),—COOH  (B): H;C——COOH
4
1 025 (C): HOOC—(CH,),—COOH (D): H,N—(CH,),—NH,
0.5 025 BT Byals iheg Byl e lanl
Sadedll ndgll A Gl &
0,25 M, =M, xn = M, =12x12+16x2+22+14x2=(226g/mol
0,5 025
M,,,, =226 x500 =| M,,,,, =113Kg/mol
JII
Ol o alomy| d
CH,-CH, COOH
E: H,C-CH;~OH F @ G @
0 oH
C. CH
(O SR
0,25
X
251 11
CH=CH, CH;-CH;-Cl CH,-CH;-MgCl
MRS E
CH;-CH;-COOH CH;-CH—COOH
N: P: @ (lj]
/v, .’»; ’G

12 (01 i
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0,75

0,25

0,25

0,75

0,25

x0,25
3

0,25

0,25

0,25

0,25

0,25

0,25

: Phe o Bl K s ,t) e Jguanld Ml e iliss 2

CH;-CH—COOH CH;CH, CH;CH,
| A [ HNO, | N. +HLO
NH, Ol NH, OH T tH,

+ A1,0,350°C

CH=CH,,
K: @ + H,0

(blas 7) ol opupeid)
I
DG It et Gl (1
M, . —>2x56x10° 3
(DG) (DG)=56><2><10 (450 g/ mol
1 —248,88 248,88

M —)56)(103 3
(A) } M 56x10

116 g/ mol

| 548275 W7 482,75
CH,0,=14n+32=116=[n=6/=|A:CH,-(CH,), - COOH

:C 9B Ol o sl 3
M; =M, +2MHZO -M,-M

Gly

M, =450+36-116—-92=|278 g/ mol

M, +M, +MGly =M, +2MH2O = {

M,=278g/mol =C_H, O, =>14n+26=278=|n=18
B—iso—>A: CH,-(CH,),-COOH +2 HOOC-CH,-COOH
+ C: HOOC-(CH,),.-COOH

B :[CH,-(CH,),-CH=CH-CH,-CH=CH-CH, -CH=CH-(CH, ) ,-COOH

6+(2x3)+2+n'=18: B & Caslaliy oS

_ @;{C :HOOC-(CH,), - COOH

B:CH,-(CH,), -(CH, - CH = CH), - (CH,), - COOH

M, =278—>56x10° 56x10°x1
= Ia:—278 =

Ia =201,43

l——Ia

12 (02 i
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0,75

0,75

0,5

1,5

0,25

0,25

0,25

0,25

0,25

0,25

0,125

i tecdall LA ol el (S

o
|
Hz(‘?—O—C —(CH,),-(CH=CH-CH,),-(CH,), -CH,
(o)
Il
HC—0—C—(CH,),-CH,
| o
H,C—OH [
H,C—0—C~-(CH,), -CH,
9
HC—0—C —(CH,), -(CH=CH-CH,), - (CH,), - CH,
‘ i
H,C—OH
670 H,C—0—C-(CH,),-(CH = CH-CH,), - (CH,), - CH,
HC—OH

0
I
H,C—0—C—(CH,), -CH,

v Ia huile)><100—Ia ( A)XIS
12 =12 ()} 15% +Ta 5 x Y% } Ia
Ia', x100=Ia,, x15+]Ia, . xY _
(huile) (A) (B) v 122,73><12(())(i 122,75><15 — Y% =25%
X+25+15=100 = X=100 40 = | X% = 60%
I
a5yl g Al (1
pKa, =1,88 pKa =3,66 pKa,=9,6
COOH (el0]0) (o010} COoO
+ | OH | + | OH + | OH ,
H3N*(,3H DT H3N*(,3H % H3N—(,3H —a— HpN *(FH
?HZ (|3H2 ?HZ (,:H2
COOH COOH CcCOO COoO

:3ym)) ez (e olas W ablgs tl (2
[® ® & |

pH=6,7

:ASp gy (Wl iall 9 PR el i

pH=6,7: e AspJ 3yl Mapo pH=6,7 e AspJinig ¥l Al
H,N-CH-COO' H,N-CH-COO | H;N"CH-COO
CH, CH, CH,
COO (0010 COO
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3
) o las Y s (0
A-B-C-C-D—menwie [3], [B-C|+[C|+[D] e
oy (et Sgan ol O Tyr ol Trp Wl (ol (il (rnes Cs A (el 03
laall Goles M aay 56 A daslg U
0,25 03z 2 -OH 2923} |TYT| 52 C 33 HiPOy ps pamennl juur J5n 2y C paall @

0,25 | Trp g A jasstldiag
0.25 ollatl Glaa il wsng,sliiegantlg s [ASP| ga D jaexll o
A
HOOC-CHj~ (|3H—COOH —— H;C—CH;-NH, + 2 CO,
NH,

025 Lys| 3Ll yaexll ga B yaexll @

Trp-Lys-Tyr-Tyr-Asp :acieedl o s (@

i I i i
H,N—CH—C—NH—CH—C—NH— CH C—NH—CH C—NH—CH-COOH
0,25 CH, (CHy)4 CH2

1\|IH2 COOH
N
\
NH

pH=2 e W'Wwbs €

i i i i
H3N+—C|H—C—NH—(|3H—C—NH—CH—C—NH—?H—C—NH—(IEH—COO'
CH CH
0,25 CH; « i)4 CH, CH, “Hy
N NH; COOH
NH
OH OH

OMelal Jagal (2

O,N —CH—
025 | Trp+2HNO, — » CH,—CH—COOH 2H,0
NH,
CH,—CH—COOH
0,25 | Tyr + H;PO, (|)| /©/ 111 | + HO
HO—P—O 2
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1,5

1,5

0,5

0,125

0,25

0,25

0,25

0,5

0,25

0,25

0,25

0,25

0,25

0,25

2AH

® 3AHgcmy +2A v,

AH{ (C,HNO ) altail fad ool (<
AH? (C,H;NO)) =2 AH;ub (C(s)) + %AH;(H-H) + %AH;(N=N) + %AHd(O=O) +3 AH;(C-H)
+AHj .+ 2AH gy + AHye g + AHje o) - AHg cnn0,.)
AH} ¢ yvo, ) =(2XT17) + (g x 436) + (% x 498) + (% x 940) — (3x413) — 348
-(2x390)-810-292-87,3
AH; ¢ o, = -313,3 kJ.mol!

@
AR RUAS IR

1

CHNO+ O — 2CO,,  + HO +5N

() (® 2(g) (6) 2(g)

.MWY‘M@MGQW «

AH =Z AH (produits) 'Z AH(reactif)

AHComb - 2 AH(f) (Coz(g) ) + %AH? (Hzo(g)) - AH? (CZHSNO(S))

AH? (C,H;NO )=2 AH? (Coz(g) )+ % AH? (H,0))-AHc,

AH? (C,H;NO )72 (-393) + %x (-286)-(-1186,5)=|-314,5kJ / mol

Oy (e
3ol Bl A Jelat AU sl (3
AHg,,,=AU+An RT = AU=AH,,-An R.T

AU=-1 186,5—(—%x8,314x298x10'3j — |AU =-1185,88kJ.mol"’

(L3 7) gl o)
.
Jalastf Jlesa) (0
i
1 AH{(C,HgNO ) _h
2C, + N > H;C—C—NH,,
» 5 ° e —.\H:‘”.,‘ .NO,
subC(S) E AH E AI—IG{N.—;\') diai
i
AHg -0y +AHge oy FAH e
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N

: 95°C wie dpalipwatl Bl A (allail ol (4
25 80 95

| 1 | - '1‘0 K
| I l -
: C,H,NO,, Fus(C,H,NO,) C,H,NO, )'
/ \f_,/"‘_“'\(\_ )
H,0 ( )” PANA
GP GP
\
T w?/

025 | AH,q =AH,, +[ ACp 4T

353 368
AH,, =AH, +J.298 ACp,.dT-AH + -[353 Asz.dT

fus(C,H;NO )

AH;g =AH,4 +ACP, (Tis; — Toog) — AHfus(CZHSNO(S)) +ACPp,(Ty63-Tss3)

5 1 11

ACP=2CPco,) T3 CPaory T35 CPavg) ~CPenvog) ~7 CPos)

025 | ACp, =(2%37,58)+(2,5%75,29)+(0,5%29,12) - 73,1— (2 75%29,37)
0,25 ACp, =124,0775 J.mol ' . K"

5 1 11
ACP,=2CPco,,) T3P0y, +5 CPavg) ~CPenvoy) ~7 CPouy

025 | ACp, =(2%37,58)+(2,5%75,29)+(0,5%29,12) —89,5—(2,75%29,37)
ACp, =107,6775 J.mol* K
025 | AH,,=-1186,5+124,0775x(353—298)x10° —7,73+107,6775x (368 —353)x10°
AH,,, = —1185,79 kJ.mol

:CHNO ) 11,88 Hleuad] (o nasildl 3yl yoell e sl | (S

0,25
AH?. Q. Q=AH’ xn M 4xo =59 g.mol'l‘
0.25 m ’ 11,8 |
n=— = n=—-= 0,2mol|= Q=7,73x0,2 = =1546J
0,25 M 9 0,2mol|= Q Q
0,25 min" aheyudl ColBasg oY £
[N,O54 1o
0,25 In| —— [Fkt L Walatl &
- { [N,O,,]
In2
0,25 &'Lfi‘("‘;d,\ t% = T dcw‘u@w) OJL.C(Z
) t, =—"2___12,37min| &5
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0.25| 0,25 b cg'.'ﬁlgi) Wyu&ﬁp Lo quéglu.«l‘ uéw.“ﬁg.a (2
0.25 | 025 AICH (uy) pans 300 Jeladl Sopusiadl dawgdl 3
4

12 (0 7 i




Ol 2023 @1yl s Lo g3 e 5300 YLkl £ g0k Trem-3 gl sl

amlo Olusg N 9 I (st (S

1,5 N seds ! Lol
=l 5 edy @l el 8yal g 93(1
0,35 0 (I? (|:H3 (|:H3 o plain(c
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o

I
H,C—0—C—(CH,), —~CH = CH-(CH,), - CH,
:Caydl ial [S” ead alea | (6
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12 2 11 i




Ol 2023 @1yl s Lo g3 e 5300 YLkl £ g0k Trem-3 gl sl
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0,25 L, =79,77Cal.g"
W ol 33yl ol L&
0,25 Q =M L
qus f = H’lg.Lf %Lf 'MHZO
Q=" i M PQE Qs
0.25 n n= mg %
’ MHZO MH20
0,25 Q, =18x79,77=1435,86 Cal.mol "
ol jleuani) Walall fuliss .2
0’25 HZO(S) E— HZO(C) AHqu = 1435,86Cal.m01'1
PN E o0t (e

12 2 12 i



