Answe ’% fo]lowing questions:
‘?‘ Complete the following statements: (8pts.)

) In the chlorination of Benzene, FeCl3 is added as catalyst to:-Bdd-sk 4o it
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b) The structure of acetophenone is: ~~=----
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¢) Heterocyclic form of C4HgRO is: ----rj-
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d) Cycloaddition of @ +CH? = CH - CN produces ---




b) By chemical equations, Starting with Aniline, how can you prepare 4-

bromo-2- nitroaniline (2pts.). N3
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¢) Draw the structure of RQE}S-Z S-dichloro-3 -hexene (2pts. )
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3- a)Name and /or draw the structures of the following compounds:(6pts.
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b) Write all steps in the reaction mechanism of Nitration of p-Xylene
(FH2804 as catalyst) (2pts.)
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4- Tell why: (6pts.) |
a) FeBr3 is used for the bromination of Benzene instead of FeCl3. S
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b) CH3 activates benzene ring, while NO» deactivates benzene ring. x hato
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Give the IUPAC names for the following compounds:
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Answer the following questions: '/ (@ \
1- Complete the following statements: (10pts.) ) //
a) Lewis structure of HzOz 1§ =ememmmeeaa “---*C’--'-':- ---f"lJ """"""" \ ,,./"' ./
\D 24 2x4 - \4 -
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b) Hexs ane is soluble in octane due to \1-\-‘1‘ wiic. ---*(5""44‘”" """" D 4a27 P?'IJF
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¢) Halogenation reaction occurs via --F
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j) Cycloaddition of @ + CH9 = CH — €N produces-------===
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2- a) Draw the structure of the following compounds: (3pts.)

Cis -1.3- ' 2-bromo-3-

dibromcyclopentane

isopropyleyclohexene
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3- a) Which of the following compounds has higher boiling point? Why?(2pts.)
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b) What is the formal charge on each atom on NO; ? What is the different

resonance structures (Draw the structures).(2pts.)
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Answer the following questions:

Q1) Which of the following scientific statements are (rue and which
are false? (6pts.)

I- [-7] Conformation means rotation about single bond

X 2- | FI In Sy1 reaction, Rate depends on nucleophile concentration.

| 3- [717] In acid dehydration of 2-meth) I-2-butanol, the major product is 2-
methyl-2-butene. '

4- | F Rate of formation of carbocations follow the order3 >2 >1 >CH3"

S-17 | F1 describes an elimination reaction in which the rate-determining step

does not involve the base.

6- | q:f Mixture of equal parts of enantiomers is called sterogenic center.

Q2) Draw the following: (4pts.)

a) (S) -3-methyl-1,4- hexadiend

b) (E)- 5-iodo-3-methyldec-8-ene-| -0l




Q3) u) Arrange in order of reactivity toward dehydrohalogenation? (2pts.)

.brongo'.’o rﬂleth)lbumne, I-bromopentane, 3- bromopentane ‘?’__

H, 7 UKl V,cHLH, 2 wW,CvQ dld[
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b) Arrange the following compounds in order of decreasing ‘\_f}_l: (2pts)) 22 >2=2/(% > 4!

CH3CHCH(CH3)Br CH3CH(CH3)CHBr ('II],(.’llg_('IIz('l-lzBr__
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Q4) a) If (R) 2-bromobutane reacts with CH3ONa (strong nucleophile):

I- Write and draw the two sides of the above reaction” (2pts.)

Y I ~
VP AL N y T A"

2- Write a possible mechanism 1o this reaction? (3pts.)

-~

. . \ sot ) . __ . ‘N S ) ) _
3- Draw all the possible Stereoisomerism for: 2-bromo-3-chloro-3-hexent

(3pts.) :
(3] ‘; | g




(2pts.)

Q5) which compound is more reactive toward clectrophi

lic m..._.umzz_:.o_....

Q._\c\..c_:...ﬁc:e or ¢ethyl benzene
C

Mol
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N
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b) Using Chemical equations, show how can you prepare 3- S5/, .-
— . nitrochlorobenzene from Benzene (2pts.)

ez

2 \\\.:)o L5 v R
o \q ) _.» e \_.\ L \\\“\f\ <
Al
A
: P .r .«--
\ N
/. N\ _~
74 :
[ | ‘ . L 4 N
. n :
L\
/ G
) .
~ |
¢) Methyl is activated group and ortho and para directing. Explain
using carbocation intermediate.(4pts.) By
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(O1) Treatment of 3-butene-2-ol with concentrated HOI gives a mixture of two
products, 3-chloro-1-butene and |-chloro-2-butene. Write a reaction
mechanism that explains how bath jyroducts are formed. (Spes. )
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O5) o) By chemienl 1e

stohow can v '
» BOW Cun voy dinhu...\h between (Draw theiy
structures): (2pts,)

Mipropyl ether and hexune

b) Arrange the Tollowing in order of fdecrcensing solubility in water (2pis.)

Hexnnol, ethyl chloride, heptano

S A ) A LA

¢) Arrange the following mmlmumls inorder of decreasing 5\'|.-' (2]".\-‘

CHACHCHCH)Br  CH3CHCHJCHHBr  CH3CHCH3CHBr

.

_—

Q6) Using chemical equations, show ROW can you prepare:

R
1) 1- Butanal from 1-chlorobutaneispis.)
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CH3CH! + NaCN » CH3CH»CN + Nal
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2- By chemical equations, show how can you prepar

\
\

a) CH3CH7CH7OH from CH7 = CHCH7

ch =ch ch by ettt SR N
BN ol > cn chch

b) CHaCHoOC(CH3)3
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e
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) Name the following using IUPAC rules:

a) 5~ 3 |
E= £
» u.S\r\j
¢ SN

by CH,O0 cH, CH, C = CH

B »e%orj S5

‘M“ “) Y\,

6- Complete the following equations: a
< \ (a\C:), / (
O/’ CHZ2 (‘:HCHz KOH Y :5

" cl e | *’“
CHZCHZCHZOH _PecLy CH3CH%

b) CH3

) \07 Wo C“ C\\ O\‘\ HO CHzCHLQCH
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4) 8) Write the suitable med

CHICH)! + NaCN ) CHICHICN + !}
|
N ot .
CN = ¢ u‘.(\\)' 1\ )




4) a) Write the suitable mechanism for the following reaction:

(CH3)3CBr + CH30H — (CH3)3COCH3

- Sl (W k3
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b) Give the structure of all the possible products (if any)when 2- chloro-
2-methyl pentane react by E1 mechanism, show the mechanism and tell

-
i

i
'.miﬂ

' ' d why?
whichproduct is preferred and why C:/,C\-\S e C,\ALL“}
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2- B ' '
Y chemical €qQuations, show how can you prepare the following:

3) CH3 C= C CH3 from HC = CH and alkyl halide
WCE CRMWa vy, M e - cpet O

- d — * . - B
C“B\xc’ = CN\ ‘.. C“SC'\ D C\\S Q_,’-—_-C_C/\\S \I\/r\ e \
; N

.
f
»

b) (CH3CH7CH,CH5)70

CJ\\EC\'\LOH \.(‘_,\—\3C.\-\LC)\-\ \f’_\_’:f‘is (_(,\AB’C/\‘\C\AL(-'\AL\?.C) A A1 g

3- Draw the following:

~3a) (R) -sz_e;tm(entadiene C= C =€ v&=0
‘ T\,

b) 2-phenyl —ethanol
at C Pt C\%

| “ //
W

c) p-ethoxy amsole)i’
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Answer the following questions: o

] | { &
1-3a) Arrange the following compounds In order of decreasing Sn1

( ’.91 ’
CHBCHZCH(CHg)Br CH3&H(CH3)CH28" C|-|3C}.|2CHzC}-|28|r
Y/ 0 0 / v

\
CH]C/‘JZ(I‘,{(H))8/>( ;/}('/V/('/‘// C //Z B/;

b) Arrange the following in order of decreasing solubility in water and

explain?

hexanol, ethyl chloride, ethanol
f——a"‘. — c——

L‘\mp\al>l‘k"»¥avxo'> c‘NuJ/ (.}0//'6’/(‘
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¢) Define the following terms by giving example: = € 7 g s
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2- Teflon




Answer the fellowing suestions .

1-2) Arrange the followirg cormpmutmcs 1™ 27 &

CH3CH‘2CH(CH3)B" Ot e .:":ml)b' - /
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b) Arrange the follow
explain?
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et Name the followlng using IUPAC rules:
5)

—— '; "
‘.r-: " E' A L |
‘ iy
n. :‘

(5,0) Lo+ vombiene

b) Q <:7

o Q”(w) J sz
() Mdomcwg\,%aéf\

6- Complete the following equations:

O WML O %
-/ F HO CHLCH, O CH, CH OF ‘
o Vi o ‘

. CH, CH CH. OH C/ 5 "zﬁ W, CHO

) ¢, (.0
c) Qo N Z)N\—\3,\'?;)'\§N‘




Answer the following questions: /
a) Arrange@following compounds in order of decreasing S2 /l
e @©
CH;.;CHchZ H3)Br CH3CH(CH3o)CHzBr - CH3CH2CHCHBr /
/ 0

\ ( ) \

Wy C\‘\LC)AL (_J\\L%/ 7 &% y C\ (L\\\\C“L({/ 7 C\y u{c/\;
'/

b) Arrange the following in order of increasing solubility in water and

explain? B Ve xawe\ T0 C Vg CML Ay el

\ \

N A e
hexanol, ethyl chfofide, ethanol @y loth . Wy R &

s = Htrhaed M7 0
: &

\
x :
2 \l\"’w A& \ans T =X
(G TRV Q.J‘\ \I\%
"9t Bau

c) Define the following terms by giving example:

1- Racemic modification

2- Freon
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Answer the Tollowing questions
"‘.vl Arrange tow ard \N.’. ™ 7 l y R\ -
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5- ) Treatment or 3-butene
3~ Chlore I-bDutens

- wad 1- Chloro 2«0utens, Explain how bath products nre .‘

formed by mechanism? (5 pts) ‘
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¥ b) Baever Strain theory explained the stability of cycloalkanes by means of heat

; of combustion . Expalin? ( 5 pts)

o

"
C%cH=CHcmg

5. Name the foliowing compeounds: (10pis)
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4) p-mircdipheny] methane from benzene "
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Q2) a) I1(S) -3-bromo-3-methylhexene reacts with NaCN !\lw
1- Write and draw the two sides of the above reaction? (2pts.) “
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2- Write a possible mechanism for this reaction? (3pts,)
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Q3) Which of the following scientific statements are true and whﬁlﬁ
are false? (6pts.) .

1= L | Electrophilic aromatic substitution is

“'CO"O h M "N‘
' B ."‘

the charncteristic reactions for

- 2- | & The .S;ll reaction occurs with inversion of configuration. — - —/
(aCassni 4..l
< 3-[ <] In acid dehydration of 2-methyl-2-butanol, the major product is 2-
methyl-]- 3 Tl 7B, 2
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/5- [,(_ | E2 describes un climination reaction in which the rate-determining step

is unimolecular and does not involve the base. ;( Vo't oo (=de deteriary
; S"fp
/6- T Mixture of equal parts of enantiomers is called raeemic compound.
v -

QA) Draw the following: (4pts.)

4) (R) -3-methyl-1,4- hexadiene
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hb) Using Chemical equations, show how can Nou prepare z-cmm.q.
niltowluene from Toluene (2pts.)

ﬂ, CHs
S
.m ‘ +%“‘“ 4 H”"S e =5

(3 2%

( Z
( -
@ A le ci‘s digred  ortme oo
Mo,  diegy s I
’
c) J‘Wlobemnc is deactivating group and meta directing. prlnin
i‘ " n curboc fion fnlcrmcdiulc.(-lpls. &”"

y o~ X O\A? <
| &~ o
AT g oo “
. (&

- oy~
=0 -‘J <

/ ‘ -
7~
(v.-(q
WY
¢ W O ,.u = U
V. S '.\ = " ) g
a3 ( L . ‘\\ (P\/

“/

Y i

@/ ™we A \T'tl'f Nhtu o o [ n nfYo i ("‘f" RGNS £ =

> { : o
. a2 1 b8 Lar 12 ' M \/k/ 1704 ¥ ..'0~‘_A/' T 1({ (V( St
o 4 Lo Yoy 2 C 2 v Ge 49 \, # - others.
GOOD LUCK
@ M tw *h" JJ _‘,’ 0 ( . - T D s S ' Aalas ';‘. A U0 4 Hr‘ e
— — ) S (',
h"\{‘« WWEe 5 -i_{) 0 e




2B /i dil) pe!

methyl butangreact & Produc
2 mechunion) o iisny) wheoll bromo-2

%
¢ mechanism and tell which
E“@g‘&?’ ey i
g 3
\6 C\{} - % /é(/é‘l V?
" /’ ‘
e )6, =< CH, CH
2 S A CcH - }
i : CHy
3 cuz—_:c‘\-\CH.LC\-I)
s
OWing equations: (3pts.)

Cg‘(bﬁ“( acy 1 ?
CH, CH ¢ —H



'u( L}_o' H

i ‘-ado Leyere -1 _ y’/
! 2 C(B)@-bﬂg&lol *

) L Ch dp=< “"f“
: "};:-‘g: 3 C=C
Statements are true and which %
: SqLSff.“e

i hichth e determining sty

e e :.'\ "3‘ >2% 1> CH3+
Yoo :. ' «
0 a.o“ 50 ‘ 0'\4 .

:t’d‘b)'dnﬂan of




/

B ” >
R L% ! dmmhgr.’apt&) 1 ) \2/71

B CH3CHyCHyCHBr ()

”7/

- GOOD LUCK
A = cle H QH




- ey » ( -'s.’i-'\l"' r. § "A ";‘\/(\

L h P .
p vird-term Exam
. .) , '. - .' l,
- - J I B i . b - b -
e S
< B - . . )
- - wing estions L
- " - > s w
y e x - ) : . L - » o AN .~ -
- Bl -
- i s - ¥ Foues ! e . 1T 1 - > v
2 ee— Yo% ard dehvdrohalogenation? (2pts.)
S — iaRt, iSfromopentance., 3 t-rum--gwnl.m‘
e CHROCHMOH Ha L& M i
: S ra NS GO CACH CHOA W i O
) E Y F R AN, z )
L 8 O N R A
I--“. .
we { 1) @
\'\—
o~
,I - . ’ .
- - ng F decrceasing solubility in water? (2pts.)
i N0} vl chloride .’:o."'!.'.x'}
',.‘ L et L LM UM M == CL ~ M ,”’ &
3y = 2 k5 3 J ST ’ "Ju‘l‘r{w(’ua—swou
: 2 o 'é) b~ T y > P A p |

8 < 4
R & - - )

Arrange the following compounds ; '
¢ B ds in orde ‘e 2?
, irder of decreasing \_5:. (2p1s,)

CH3CHyCHIC Ha)Br CHICHICH)CHBr  CHCH( HyCHBr

— s o d -

()2) a) IHS; -2-bromobutane reacts with CH ; Na (sll'm

— ——— —

I- Write and draw the two siges of the Wﬁ
: ) -
| 1

4-



~methy !4’\.‘\-\'-\ ne-1-nl

(.J:‘ i HHI[)I\'[(‘

and dr: y
aw cach of the followine cquiutions: (3pts.)

] - (,I}( ’l:(ll:()ll 3 I'(( S '( \
‘ ’
VA | I':;t‘ l’( ll:_\l] 3 \2‘()ll . o A — i Il O ;,J
o= cthylene glycole + HNO- ) ssocH Ul oNe” + R O
4 - -
Q06) Name the followine compounds: (3pts.)
a)
 r———— - : v/_ . ": =~
:’/
/—0OH ‘
:// /
/

h) (CH3)2CHO-Ng*

CH,
- =
3 .'g;u—s c"‘-;
. - )
ar,l. M =CH ¢
¢) Y )
THcCH
g

2 C*"f\a\ R [ dien - GOOD LUCK




>

- "‘-th $

' possible mechanism for this reaction?
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Q3) Which of the follow Ing scie

ntific statements are true and which
are lalse? (7pts.)
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gl bond  douple bood =
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I- | £ | Configur 4tion means rotation about sing
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2- [T | In Sy 2 reaction, Rate depends on nucleophile concentration. 5% 5 &\“D Jle iV

3- [717] In acid dehydration of 2-methy -2 lml inol, the major product is 2-

methyl-2-butene,
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/45 |77 | Rate of formation of carbocations follow the order3 > 2" > ' >CH3™

/ 5-|¥ ] 2 describes an e¢limination reaction in which the rate- -determining ste
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2, ‘)w 2 does pot involve the base.
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(Q4) Draw the following: (3pts.)
a) (R) -3-methyl-1,4- hexadiene
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Q5) Complete and d(ga“ each of the following equations: (3pts.) b

1- CH3CH2CH,OH + CrO3,H' i 9 C,\"\BC\* Lo\-\

3. CHp=CHCHpSH +NaOH — C W -g e WS Moy A N\ @

% o
Tt 31!
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3- 1-methyleyclopentanol +HpS04 (heat) — ’) Qou/3
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Q6) Using chemical equations, show how can you prepare:

a) CH3CH20C(CH3)3 2pts.)
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b) cis-2-pentene from propyne and bromoethane (3pts.)
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(Q3) a) Arrange in order of reactivity toward dehvdrohalogenation? (2pts.)

2 2r0m0- 2-methylbutane, 1- hromopcntane,3 bromopentane
? 7, \ \ G‘ Y :
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b) Arrange the following in order of decreasing Boiling point (2pts.)

\

%CW&U(L Hexanol, ethyl chloride, heptanol
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¢) Arrange the following compounds in order of decreasing Sy1? (2pts.)
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Q4) a) If (R) -2-bromobutane reacts with CH3ONa (strong nucleophile): N

QS o L\
1- Write and draw the two sides of the above reaction? (2pts.)
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2- Write a possible mechanism for thm::twn" (3pts.) //
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Al-Azhar (*Ill\’er.S‘i(l'-GlI;’.(l Organic Chemistry for Dentisrty
Chemistry Department 2" Mid-Term Exam.

Prof.Dr.Omar Khader Melad (14) 17/12/2018

Answer the following questions:

Q1) Which of the following scientific statements are true and which
are false? (Spts.)

1- | |':] Asymmetric ethers are generally synthesized by dehydration of
alcohols.

2<[ 7] ]The SN2 reaction occurs with inversion of configuration.

| 3417 T In acid dehydration of g‘;methyl-l-butanol, the major product is 2-

methyl-2-butene. c ‘ﬂc/(
C' 3

4- [-T] E1 describes an elimination reaction in which the rate-determining step
/ does not involve the base, o

/- [T ] Cyclohexanol is oxidized to an aldehyde using PCC. L

Q2) Name and /or draw the structures of the following compounds

(6pts.)
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Dicyclopropyl ether Q—QH
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Potassium isopropoxide 2-isopropyl-5-methyl phenol
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