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I-(60%) Circle the correct answer

1/ Compounds A and B both have melting points of 140°C. if Ais mixed with B at a ratio
hich leads to melting at the eutectic point, the melting point of the mixture

a) will remain 140°C . : @W;i! be less that 140°C
c). will be greater than 140°C d) will contain two separate melting points

2- A compound can be separated by steam dlsmtatlon if it satisfies the foi[owmg
conditions. TR TN 718 .

I
L \% polar, viscous and water insoluble ) high melting point, Water miscible and poiar
thermally stable, has some vapor pressure and water insoluble
z}ﬂ polar, has very i%ripor pressure and hlgh meltmg pomt

3. An ideai recrysiaili solvent wn!f

é‘} issolve lots of the compound at room temperature and little at high temperatures
dissolve iots of the compound at room temperature and lots at high temperatures
. dissolve very little of the compound at any temperature
dissolve little of the compound at room temperature and lots at high temperatures
#) react with the compound being recrystallized

4-In the preparation of cyclohexene, you performed a potassium permanganate test on

the product. Hopefully, you witnessed the immediate formation of a brown precipitate.
What was the precipitate?

a) Mn,03 @An@z ¢. cyclohexanol d) 1,2-cyclohexanediol

5./1f you take the melting point of an impure substance, the observed melting point

range will be relative to the melting point range observed for the pure
ubstance, ' ‘ e ' R -

a) higher and broader vb) higher and narrower @%ower and broader
d) lower and narrower e) neither higher nor lower, buf broader




6. When a solution is cooled very rapidly in recrystallization:

no crystals will form B} ideal recrystallization takes place
©). the impurities don't have time to stick to the crystals

@%} small crystals-form that have a large surface ares on which impurities will be
absorbed S '

7- Why do you add boiling chips to a solution that will be heated?

a) to keep the solution homogeneous b) to increase the rate of reflux
@to prevent bumping d) to lower the boiling point

87 When performing a distillation of any type, it is necessary for the system to have an

pening to the outside, otherwise excess pressure can build up inside the apparatus
and: | '

(%

A&
a) lower the boiling point. b} keep the sample from distilling. ¥ ot & Al 9
¢} decompose the sample. @‘ cause the apparatus to explode. B Pf;iiv \
9- Which extraction procedure below would you use to isolate benzoic acid from a g%#)

mixture of neufral organic compounds?
hmw———wm—

dissafve in dichloromethane, extract with base, acidify solution, filter precipitate
Hy-dissolve in dichloromethane, extract with base, extract aqueous with dichloromethane
#.dissolve in dichloromethane, extract with acid, extract aqueous with dichloromethane
wdissolve in dichloromethane, extract with acid, neutralize solution, extract aqueous
with dichloromethane

e. dissolve in dichloromethane, extract with base, acidify solution, extract aqueous wi_th
dichloromethane '

10- A common measure of the efficiency of a fractionating column is

a) the number of components in the solution @the number of theoretical plates in the colurmn
¢) the number of basic types of distillation methods

d} the variation in temperature at the top of the column

11- The primary reason for the addition of anhydrous magnesium sulfate to the organic
solvent layer resulting from the extraction of an organic compound from water is to

B

a) remove residual water b) remove residual NaCl
C} remove residual acid catalyst d) neutralize the residual NaOH

12- What device i

s used in the chemical laboratory to separate two immiscible liquids of
differing density

S ———— S

a)Buret  b) Erlenmeyer Flask ¢) Dropping funnel (d) eparatory funnel

ik



13- Which statement is correct regarding the boiling point of a pure liquid:
It is the temperature at whi_éh the total vapﬁessure of the liquid is equal to the
external (atmospheric) pressure.
2 b) Boiling points can be determined using the technique of steam distillation.

3.¢) An alternative method to determine the boiling point is by gas-chromatography .
+d) Variation in the external pressure has little or no effect on the boiling point.

4- Recrystallized product is most efficiently collected by:

@vaeuum filtration b} gravity filtration  c) solvent evaporation d) extraction

would not favor the formation of cyclohexene?

/@ 15+ In the prebaration of cyclohexene from cyclohexanol, what reaction conditions

+~8) the acid used has a conjugate base which is a poor nucleophile ,{W
* b) high reaction temperature X _ o
\/;,, ¢)remove product from the reaction mixture as rapidly as it is formed X
@use a strong base to form cyclohexene &
A poc
16- Sulfuric acid serves the following function in the dehydration of cyclohexanol:

‘./a) neutralizes the basic cyclohexanol — protonaies the hydroxyl group ™
cineutralizes the sodium bicarbonate - d) converts hydrogen to a better leaving group

: 17- Compounds A, B and C are three unknown compounds. Compound A melts at 130--
/O/;W 1337°C, Compound B melts at 132-134°C and Compound C melts at 140-543°C,

- Compound D is a known compotnd which melts at 131-134°C The mixed mp A+B is
131-133°C. The mixed mp A+C is 138-142°C. The mixed mp B+C is 139-144°C. The
mixed mp A+D is 130-134°C. The mixed mp C+D is 134-140°C. What can you conclude
about your unknowns? T :

N

(3 A=B=D  b.B=C=D XAszo %B=C e C=D

18-Which of the following statements is correct regarding steam distillation:

he two components (water and organic) behave as distinct entities (independent).

' + b) It follows Réb&!t’s Law:  Piotg = P“A XNa +P° x Ng, (observed Py = P°, Nj )
¢) It works only for separation of liquids d) distillation proceeds at around 150 °C.
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.. -19-When you do a recrystallization experiment, the impurities:should either be very
insoluble or highly soluble in the recrystallization solvent. If they are insoluble they may

be removed by at temperatures.
iftration; high b) recrystallization, high /@ﬂ!tration; low

d) extraction, high e) extraction, low

20- Which compound can be classified as a fixative?

2-ethoxynaphthalene  b) B-naphthol  c¢) cyclohexene d) naphthalene

£a
IL(5%) Fivé%rams of Compound A is dissolved in 90 ml of water. The
distribution coefficient for Compound A between hexanes and water is 5 (in

other words for compound A, K (hexanes/water) = 5.) How much of Compound A
will be in the hexanes if you extract it from the water one time with 90 mL of

h ? —
;;cas)ni?ﬂ, 40 ml Waker'; 9D md  hevane, kKp =2 .

; - . p r) (A
kD - &l«l—b}?ﬂf_bj hewne :D g = % ;(] & Aliane -

HL(10%) In the preparation of nerolin, a student used 40 g of methanol( MW 32), 6.5 g

. of B-Naphthol (MW:144.17) and 3.3 g of potassium hydroxide(MW: 56.1 1) and then
added 7.8 g of sthyl iodide ( MW. 156). At the end of the reaction, the student obtained
. 6.0 g of pure nerolin,

\ 1) Write the equation of this reaction.
2) Wheat is the theoretical vield of this reaction?
3) What is the percent yield of this reaction?

s ey T
h.@}}“ + CHUL-L o Léﬂ;y ~7 -
F- -nqﬁm' me} ok Nereld

o0 % B paghthel 4 el toclde: -

ol ods GS@ 5 meles.  Hof poles = TBE) |
) B" ( ¥ - T{%?w[;) 0.04s m J . 156 g/ﬂwy _ e C@v@;ﬂwf %;
| Po rnophd (s Y piptlpng reagerl . Lon o oppsie

0. 06 mﬁ/&IJ



G WMQX?WM @,M’u/zk ‘SE A pecer €S o
0 - 0.9 - o.U3 3"5?{.%1/9 JQE’I :
@[Afﬁb&ﬂma L, e M OT s it sbible

i ‘tg&' féldf’ﬂ'['; ﬁﬁw-‘@,@({/j

j,./(aaﬂmemd'@/ 72 Pulb M \ Mw] JM

Q\\ o - C " '
| ) //;w/ oncfenser 25 176 ﬁ-‘yu) with Q M ¢ T O a_*‘éﬁ'ﬂi‘)*
;."/,Z,& GCWQI‘@&M—J 1:{ M g’xem‘ it /lﬁft?(,/(aé&w/ﬂf,
T el B 0o cadife U MMALW%M P,
) oo acbied).

b il e i Sl P aler 5 poec
5P (ﬁ Q’:A‘%ﬁ_@" 23 [,a(@éu./ lq oL twey ol et lﬂg g@ _,;JMomL”ég"
propr cwrfy Ik Joddbe Lighocd foond dt Aptestde

L el e



,@%e oo

BIRZE]T UNIVERSITY

- Chemistry_dept.
- Chem. 221

91 gem. 2006/2007

Midterm Exam
Date: 12/5/200’7

Time: One Hour

Instructor: Prof. Dr. Simon Kuttab

- Student Name:—- |

Student No,--==




R A g R

3  Please provide clear answers to the following questions:

. 1- You have 100 ml of water and you add 4 ml-of ether tn it. You notice only
“ " one layer. Then you add 6 ml more of ether and see a small layer of a clear
- liquid on top of the water. Explain what is happemng {4 pts).
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2 3\ @One gram of a compound requires the following quantmes of solvent to 0y
- dissolve: 47 ml of water of 8.1 ml of chloroform. Estimate the partition }F ,i,a,é :

coefficient of the compound between chioroform and water er (8 pts) ol ! {&\j /
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3 Five grams of compound A is dissolved in 90 ml of water. The distribufion
coefficient for compound A between hexane and water is equal tc@

R
I

A Q;a) How much of compound.A will be in the hexane if you extract it from
\ water one time w1t1g1\?_0 ml hexane ( 6 pts). )
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b) How much of A will be in the hexane, if you extract it from water
with three extractions using 30 ml of hexane each time and then
combining the hexane extracts ( 6 pts). |
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3 4- Outline in a flow chart how would you separate the followng A $
compounds:(8pts) _ 9 N
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< 5-You have preﬁ’ared an organic compound by reacting it with sfrong Yoo,
" aqueous acid. The procedure calls for extraction into methylene chloride, ¢ gt <t ,fA J
then wash with.5 % Na HCOs. What is the purpose of the Na HCO; wash o
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- Refer to the figure below. If the mole fraction of B in the liquid is 0.8."
at is the composition of B in the vapor above the liquid ? (8 pts)

g B s
g e miting priol B
Sg -Eii.‘r"" ﬁ@.@‘ é‘: ~ [1D
k4 ] -l A7 Saly N
\”"5.' \ i g R
W LA L =
I - E4
£ A
- rolliag palat A ‘?CE—/ I -
AU g i |
2 ¥ 2 4 5 -1z
bl ritide frvicitons i
g o _
- _ _ y € L
&= 4b0,
Jgh S
‘vQ o e
8! “? . . e
| L (3(,,‘.\@\';/ o T Q @J‘«L&“
g VA S PL tQ‘{} Wia..
( /\"R‘é (e 0y F Lal’ N4
g 1 LY {)h' \i Ry
/ | o 9&@‘? ~

N

R j“ ,y\f) ’ ;?

i You prepare a ﬁactlonatlng column by filling it with glass beads. The
‘glassware in the laboratory is not completely the same. You notice that
when your neighbor pack (fills) his column; he was able to fit a lot few
beads than you. Whose column will be more efficient as a fractionating
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@%en distilling 50 ml of aniline (b.p. 184 °C), prepared by a procedure
involving an aquedus reaction, you record a boiling point of 92 °C. The
tempetature remains at this value through most of the distillation.
However the distillate drops into the receiving flask as cloudy drops and _

separates in the flask into two layers. Explain (6 pts). W
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In doing a distillation, what error would result form placing the °“"°’gﬁs
thermometer bulb too high inthe distilling head (4pts)
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“Important to raise the temperature slowly. What_would be th¢~

ZN }

' m When determining a melting point on an unknown compound, it i
a | <
@ introduced by raising the temperature {00 quickly. (5pts).
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( j f you obtam a crystalhne compound durmg a research pro;ect How
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12- If you begin a recrystalhzaﬁon with 15.0 g of solid and recovered 3.0g
= after the operation. What would your percentage yield be: (5 pts)

v 1 112 °C. Explam how you can get two d1fferent values with exactly the
Q fie sample (4pts).
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ASD
Sometimes recrystzlhzatzon does not take place spontaneously from a
supersaturated solution. What are two techniques commonly used to

induce crystallization (6 pts). ‘ .
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lines, explain how a recrystallization procedure is
 cartied out (6pts).
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. (31 {2/15).A mixture sotation of 1-propancl (BF =97.1 °C, 50ml) and toluene (BP 110.6

°(, S0mi) was distilled by fractional distillation and collected in 10 ml fractions. Predict the
boiling range of each fraction.

fraciions  vol collected(mi) terap. °C (predicted) — L
1 i0 ; o "‘;;_ )
2 20 AT 8 ~—-5!l &
3 30 B
4 40 2 ___ta:ﬁif 4& P
5 50 o e TN 2
i o S P . )y ,.-o-,;"ﬂ‘f L, g
s A S
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Q2 (2/15)
Draw a {low chart to shew how o separate the following four compounds from each other.
Give encugh information so that someone conld do it —include stuff like “organic layer”,
“aqueous layer”, “aphydrous sodium sulfate” and the names of solvenis nsed, as weil as

techniques like “extraction” or “cyrystallization”.
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Q3 (2/15) |
. The normal boiling peint of cyclohexanelis 160.5 °C. What is the vapor pressure of
. cyclohexanglat 160, ‘§°C" Ve :

~
B

b, Given the following mole fraction and vaper pressures for miscible liguids A and B,
calculate the composition (in mole percentage) of the vaper from a distilling an ideal binary
solution at.110 °C and 760 mmHg for the solution

XA=0.59 PAo=1216 mmHg ' Ly

XB = 0.05 PBo = 304ammElg ,@3@ o wom g

. Where: Ptotal = PA + PB = XA. PAo + XB. PBo
4 ;; " B k L. - .. . ‘;;.;A- - . - . F;— , -“; ~ -I '[ ‘-(‘ -‘v-.’q Al"l‘ -:‘ . LY 20 f "“p’f ‘.f E‘A “"; ?:‘,
v Pro' o} = 0 SK 1216 ve + 200K 2270 5.5 VE pad e

= 5

H
1 o R

of. - ubmy{m fw ‘e
% XLl AR K0

__,{___/’ D Y4 v\{

- o
e

i 'S I
LB = 0054 30 \,_,rig = 0P
 Q4(2/15)
1 L A Thﬂ solubility of compound A in ethanol is 0.5 g per 100 ml at 0 C and 5.0 g per 100 ml

at 75 °C. What is the minimum amount of solvent needed to recover 9.0g of compound A,
after recrystalhzaﬂon processes? How much would be lost in the recrystalhzai:mn‘?\
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b. The solubility of aceﬁc acid in hot water (15 g/100 mi at 100 C), and its solubility ln eold
water {2.0 g/ 160 mi at 0 C) What would be the maximum theorehcai yield recovery from

the crystallization of 10.0 g ofaeetanilide from 200 mi water at0 C"
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Q5 (2N15)

From the foBewing data obtained, estimate what composition of urea and benzamide form a

entertic mixture,

s 1

carrection (°C)
a

100 120 140 166 1RO

observed T {°C)
Thermometer calibration curve.

Corvected T = observed T + correction

Observed m.p (°C)
Sample _
1) Urea 140°C
2) Benzamide 132°C
3) 75% Urea, 25% Benzamide 115°C
4) 50% Utea, 50% Benzamide 103°C
5) 25% Urea, 75% Benzamide 122°C. -

TR TTTT

200 226

Corrected m.p (°C)
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Q6 (2/15)

Assume that 3.0 mi of aniline and 4.5 m} of acetic anhydride were used in the preparation
of acetanilide according to the following reaction. .

SEBC eSS

anfline  acetic anhydride acetanilide acetic acid
MWt g/mol 93.13 102.1 . 135.2 $0.0
Density g/ml 10217 ‘ 1.082 1.219 ‘ 1.05

-1 / i
W= ST H.8# | :



What is the limiting reagent? What is the theore tical yield of ace‘t&nlhde’? What is the
peruentage vields if 3.3 g of acetanilide is cbtained?
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b Ix your ¢ expenment yleld of ace’caml:.de is greater than 100% how could this occur?
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T W LW PR N C’J L ‘MQ\L T\‘i"\ QS

L8]
%o, it we® vy
C.

Describe how you would separate a mlxture of acetanilide and sand.
D;: \ ﬁf‘ . n:s“ o .! “)‘ R "u":_,?""’ S AN t) : \/B P n f*?‘ _’}“?' ::, :,,_u«._‘_\i ";‘_ &4 :")\‘«,13 9 o &_\_,,_“:_,/j 1*-.\_»__‘,3_ .
J\‘ £« . L h ¥ & :
5 2iivroriou
Q7 (2/15 :

Give at 20 °C only 0.24 g of an organic acid “A” dissolves in 100 m! of water, but 2.70 g of
- the same acid dissolves in 100 mi of ether.

Where: Distribution coefficient ,

_ [solutele _ =50 _ WolVo
[solutelag Caq Wagq /Vaq

a. Calculate the value Kd.
RS P = TAL LS Y
0. 244/ (00 v-A _
b. Calculate the percentage of extraction i 0.12 g of acid extracted in 100 ml of aqueous

solution. » L
/ : -\ %gm QVF‘fU“"Pu\V\_{Gmm"-.s);
H S = wWoe lloo v ,.:‘:‘/ wWe b r,_,/w“
O\{l/{e)ij\,ﬂ) 4 ‘ \ ? %Iﬁ

#O’?‘ﬂ\: 6‘\1‘..}.».-\,, - Y ?33“ G)“.\‘f)_m ‘;,Z..ﬂ %A.ﬁmﬁ--rua%:&u‘i ‘ Liq" -
c. Calculate the voluma of ether reqmred to extract 85% ofa3.00 g of acid “A” in 100 ml
_solution. ;_ o -
' PN Rl : 5. (S O
% O\\TJJVM e’ ﬁD&W&ﬂL’I’“\?f,‘ " SaN a/h’%"tw iy 'Z__x SS cé;
- vy ter o Y - 3

kd““‘ \Jk)o/'\[o :.-—v:> ] LS_"" @33‘45«’3
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Q8 (2/15)

" a. Cyciohexene, obfained from cyclohexansl by
~ reaction).

fhe following reaction {equilibrizm

O
: (\ H;PO_, N, .}_HZO
N T Rt |
Cgmchexanol
BPISIC Cg%f’gggw

1. How we can shift the reaction toward the products in order to achieve th J jm product?
Give at least two techniques. 1~ P _g_ _!_\-1\*1\ A e, Yhe P V! u\O\GQ.L“
2~ By driaing ok ent. Z- \"\Uf’-"\s ’r‘\k‘? Can Ol e
2. The major 1mpunty of above reactiti 1§ Water, o E{v could wetemove i7"

E ' r'/ [ f,/ G “
ation reaction for one test that would be done io indicate the product.

: 3, Write equ

1

S —

*I /\7 B —= U@f T /T}-’rKF'Jw\m SN E:Q/M s w0t

) Roroea OV‘ “235 W] : { /\{\;'m [5_'*"‘0“;”‘
| cu.;ﬂ ‘IjF'

b. P-methyl benzophenone prepared accoraing fo the following reaction:

lﬁl"wem tawgoé%

- A ~
/“é/ oy

‘ t
Ca. Write the name of the reaction. = Mj el - gm\.ﬁ fi pﬁq{,r\ ( A.de ﬁj\‘a-w. R eacim

L. . Write the neme of 2}l the reactants.

. This reaction should be done under very dry conditions. Why? (Explain by reaction

equation).

nm—{w / V@v/ 7‘/ L‘ o fmdvfj /Ju 's 0*& A‘Q*S
7 FC&. Fao > Al (‘3’4)5 M i -

Good Luck
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f';I ve Ones. (you will he given +1 pmnt for the coyrect answer 'md ——]/2 for the ?o \l\
'rong one and zero for the hl’mh) - AX = 2o ! ;

T L/ knowing that KD values for acetone equal$ 1713 Iﬂand of chloroform i Uldiln, ‘
extracting citric acid from water. So chlorof’rm is better extracting solvent .-
: than acetone, if we use 2 20mi of on garuc schrent : atxact 30mg of czt_uc ac:d

chssnlvedngml of water. ¢ c _
M ¢ C ot S

ﬁ@ﬂ £ dehyd F il following alcohol Lo el
1e ease of dehydration of the following alcohols is:- B
@ 1 ——pheny!elhanol ) tert——bn,t}l aleohol >I wprop'mo] ol ! .
B R L .

! r!_n Y
-F W hen you ate é@liectmﬂr a sohd by suction fi Jtiahon, we always furn of fthe 1

water pump bef ore chsconnectmg the suction flask. c

: ! -
- % - C

A centam substance melnng al 158.— 159 is suspected to be s'lhcyhc amd To
ccml" irm ﬂm we do mixed melting"point one tithe.

I“ I\nowmg that the distribytion coeffi cxent Kp=C ether /C w"zter) between , \7 K R} @-
« ether and water for 2= naphthal at room. temperature 15@ The wei ght of 2— '
mnhtho] Whmh would be removed by “Extraction™ with 20ml pottions of
3 ‘mcr 1S ]f:ss than Lﬁ 67g. knowing that we have 3¢ 0f 2 — naphthol m IOOmI éiher
S 2 Letnedion §0 0T eslor TR | o
_‘Nfiphtalene is very soluble in benzene and shghtly soluble in-water, in coqtraqt
.sgdjum butymte is w'nter soiuble and in I)enzer‘e i Ilght}y soiuble So

:I?en?c,ne is the best cr ystallrzmg solvent for napht alene and W'itér fof Sochum
ulvmfe :
‘ Ma e

5} \ er mmation of meI ting pomt @:\ \_{\vo much sample has no eﬂ‘éct on’;
“fme ting pomt vaiue but i ingrease ﬂ'xc me!tm;z gomt range. e

™.

T If two nnsmbie I:qmds ate each found to bml at f:\mcﬂy the sqme Iempen atmc-
we concludc w:th no doubt ﬂnt they are ldenhcal

,...ummmwm._

‘.' : 'w_s\
,@‘ esence of fas Jmpmmes in benzaic ac;d iowers its melting pomt )

Ethanol isnola goocl soi\rent to extract as 1rmj:mm~water because this solvent

is ﬂammabie i ,/*(f\a,UALOA AN GRS : .
‘ - Coe @ i

Ihe order 1eacuv1ty addition of Bra in CCL; o' followmrr componnds —
ehzene ¥ 1.3 -—mfc!ohe*cadiene) yclohexene {x ) - L “. g
R . ' . /

‘. Ilolcl up’is a term used to show much an organic compound is absorbed to
< chay coai durmg crvstalhzahon

A/uqﬂw

L F i the the: mometel buib s not !\ept moist with conc!ensm\, during di lhuon
the b’o;lmn pom‘t 1e'1dmrr fends to b$ hi ghe} than wlnt it should be. "
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DPate: 14;02.2013 “- Org-Chem 221=Lab
Student:-MName:Shallo: Mow

Stuident Number: n2wo31¢

E—kpeni-ment #Z
Dlsnﬂatlonwl?ractmnal Dstillation

<UL Azeotrepic-mixtures
Q.1
a. What effect -wouid a decrease or increase inrbarometricpressure have on the boiling
point? :
e OQﬂmGd‘l{ O@ Precivie, L c!ﬂl/\iﬂ/)& "Ru Loalu\s pw L

A L

b. The efficiency of the distillation increase or-decrease-with a.decreasing-ofitheoretieal -
plates,

-'L\n. Q@@'xk&hb OQ\Q(/LLQQ& N\Xr\/\ o
Q‘Z - @0’!\/\&%\0\¥W

If two miscible liquids are each found to boil at exactly the same temperature;-conld=you..
conchide that they are idcntncal" Why"

:ﬁno W MM«& St C;cn\f’e‘th«dlé MN G“qu(?«t‘l'm&wmégf.

FJ

eppﬁi&,_ M Lm ool by Hw S.M’h‘* 7 ‘{’ﬁ\ﬁ\(('ljkﬂ/\-ﬂ-@m L La!\—ér“qdrﬁm
= S s\’gﬁ\“o\Jﬂ :
i @3 Draw a sampie distillation apparatus and fractional distilation apparatus=and mention

the difference between them,

& 6«4&’,\4 e Qw;&f%mi '
Qlagk, >\ Kes R\ Yodktorn
o«bfs'hlffqg Llaste. L/ Good Luek

. %§ ™ *f LQ
e\t o



Date: 21.02.2013-

Student-Name: Sublon boort
‘Student Number: jycery e

Org-Chem 221-Eab

Experiment #3
Recrystallization of Acetanilide:

.Prepared from Aniline

Q1. Write a reaction equation.of acetanilide preparation, mention 4ll of the reactants and the

products % -
Qﬁ’\\ Y. VRR o 3»%}.\.
’ i e ™>3
-”j 3 - CRocts = Ciost
i c,»“\\/ KCQ,J‘:QM&@MJ@_ ~ : ,‘_/C(j\t;;
m Nf 7 " atphey ke, - LT LY

Q2. What properties are necessary for a solvent in order that it is well-sui taf d-for recrystatlizing-a
particular organic compound7

1. T chissoluge o L\»-Oh\r\ M (//
TN

J I*dﬂwg*‘dﬁswo&@aﬂ‘&wp
Q\/ ‘3. 2xfe ko wazy hob Coxic ‘

Q3. In our experiment, what is the best solvent will be-used for the purification of acetanilide?”

@.4-.a. Mention two types of filtration used: in. this experiment,
I Suclilon £ [hwakiss 7
2. Gty Lo\Vrgchion 7

i b. Which:phase (saved) collected after each type (the filtrate or ithe:selid)?

5 - Crag%&,ls 5w Hd).‘/‘/
-

Good Luck
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Date: 07.03.2013 Pe s e e " Org-Cheni 221-L b
-Student Name:rSholtun Maos

Student Number: i rzonib

Experinmrent=#35"

Preparation of Cyclohexene from Cyclohexanol =~

Q-1. In this experiment, cyclohexere, obtained from cyclohexanol by the following
reactlon-(ethbnum reaction). How we_can shift the reaction toward the products
in order to-achieve the maximum product,

O
HaPOy + ;0
Hest

Cycloh exan ol

Cyc[ohexene

B:P161C Bp 830
bﬁc’\dmﬁﬂ \j\~+ fhy oo md‘M_g aw\o\ M mm\fmtgmqo@ww T‘QN‘\&M \*q%
ol v i 22, VTS CQ\VBGM\W\‘“\IL&:’ PN M’ VQWW\% H sm Cezre

Lyl S b prwdarte %(_,\p\'»Q.W\N W preduts Protnodzd aéo\o\\l\(w/ L

Q 2. In order to check that our product is cyclohexene, we sheuld-do two testq
“write the~1eact10n equation for these tests.

Hec +Q-@ "ﬁ%iﬁf /I‘>”Olr\
® Q&rmmgm bﬁf& |
== [y

(3-3. What-is the function of eaw tlie following reagents n this. expi:ivmem .
(\esomnd| bk Slew
1. Phesphoric acid’ ?O 9 %VQO ok e LU%@W’@’ Uycto

%

2. Anhydreus sodium sulfate Mcmgo‘ﬁ N
3. Sodium carbonate-solution 10% ~eSSSSCREFEEEES
4. Saturated sodiumy cliloride solution. m%

Ls ths wand oo o oon &Wﬂwy

Good Luck
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- Pate: 14.03.2013- - - 'Org-Chenr 221-Lab’
Student Name Slooddo. Ma 11 @

Student Number: 112072316

Experiment # 6

PERFUME-The Synthesis of Nerokin

Q-1 Describe liow the order.of reagent addition avoided a possible side reaetion in
this synthesis. Showazmechanism-for this side reaction below.

(IT_O,H ' I ;”b«okdd kot awd AL s¢ b,
¥ + I‘"C’H’LCH'B EEE’R . R p"\CVIF we. ' {1 ap) Yoo
¢ — &aH‘ Mm,*,.cgmﬁ&

L N  poledives %"n%&ke&

R I~ Ay s
(f*‘\,/%, /.l i\é%%” D:t Y (\ ‘ XN OM 1

e G o e S5 T T

. / + X ,L - cﬁoblc)cbg_

Q-2 In the-experiment “The .synthesxs of Nerolin”, by mistake one student react \Q:;\sp
excess of KOH relative to the teactants. If this mistake affect on the reaction and
the produsets.. Explain- N

auclleo pta

_ﬁ Gy \\ ‘\&S\N“" 10 A Ow@}\ W\MQ_S-D\\\-f - .
O“YYA \N?@\\ OB s RS S0 qr?oiﬂ?&\m %nqpmua&)

& gf\“r\@um I Yl vk oL Namoldn,

- (-3 If you suspect that the product aerolin contained unreacted P-naphthol,
; -describe method (purification technique-& reaction equation) to-purify the product
P and remove the contaminant. |

“’5’%'«%.//

A\ \ “\M{. MS&@M’W{B @wwv\lﬂ)""\"%dh \,«&‘f\?_«hm?\.\)\d

DN ee Mmc&m}{ el WMo Yoag \Waa{‘;

@ Re %4 apVflay | ‘ ‘.Good—vLuck

MQ-N:IDL[_{\ n

ad e got ol ot

m' &Q%Qﬁ_s ol |
< fr *:COTQ,L —_— (ﬁ@»@wha\s%ﬁ fwm



 Date: 28.03 2013
Student Name: svocha, Mo
Student Number: w096

Experiments #8

The Synthesis of Benzocaine
Q-1 In this-experiment (The:syntliesis of benzocaine).

a. _Explain by using-batanced.chemical equations, The synthesis of benzocaine from P-

aminobenzoic acid.
O Ul
~ } = HSO O
Ha 3O "“““(C)\ "“Cti~ CHe, itk - M _ Ly W \ .
e LAy ] . B, O
' ) ' _% Cﬂ%&fﬁw c C“(@x =

P

B

O ' !
" 2) s AN L1
RS (0)- & amcit W23 i (SpC oy

W _\ﬁ"‘“’\éa 00 W vdl b dhomged Ty o a0 A(’N\) o
nd v woe oud Mo 0% il predi 3 el | /

b. The crude product should-be- washed.with aqueous sedium bicarbonate. Why?

S ok S Boadid R ornds ?\mci»dr VN R P Y\ YO W

@ cabe (Yo Srog e § 0k oQ 4 ) /

Q-2 If you suspect that the product (Benzocaine) contained. un reacted P-aminobenzoic acid,
describe method pusification techniqueto purify the produet-and remove the contaminant, write
reaction equation.

e et el fie B osdrcad®y Fedwlane a gds

. ©

_ / 1 N (O D

Hats to L o iy g N ANy
¢ “Q v 3 th Z;\). Ofdaoe

“Good Luck




Date: 25042013 S
Student Name: Shofla Mom e
Student Number: “%_ﬂg

Org-Chem 221-Lab

Exgenmemt 11

Chrematography

Q-1 Inm column chromatography why does one begin with ‘a-non-polar_eluting
oi-vent and then progress to solvent of higher and higher pOIa:ity‘?"

Rf;e(:buwbe. 16 ok &\m«’cfzé \rJJ\Q\A e L\@\M/Pv\f”ﬁh !LMH QLSS'&)A& C‘ILMO%..
=== S ok G\u. ‘"\"“3 & o wee T oy L’yg’ (Qceoys o, g\l\j

N A
)2 An naknown campounc{ X, was analyzed by TLC using two different

elnting-solvent mixtures, Three standard compaunds G H, and T were
used. The Rfvalues for the analyses are given below. Which of the three

standards is most likely to be compound X? Explain your reasoning in two

R AR T T AR T AR

short-sentences. |
5:T"Hexane: Acetone 3.1 Hexane: Ethyl acetate
Cpd-Rr. : Cpd. Rf
;; G035 G 0.55
S HO0.65 H0.95 %
10657 . 10.85
X0.65 ‘ X095

RE = VCMSTOV\CQ‘ ol B CocoPtued
Aot §C Fo gfﬁﬂe\;g\
— X

0,95 .
) “Q'~2 “What would happen if your solvent level.is above the level of the indtial—
spots? e ¢ Ljr

@U\ | @3e v Guss MM 3LC;NM m”"L\ ;}m



- Date: 04:04 2013 .-
Student Name: Shetra Mot
Student Number: {1720 316

@fgv-CHemﬁ'Q-i‘-'LéH' B

Experiment #10

_ A!dm?eondénsaﬁon: Preparation of Dibenzalacetone .

Q-1 a. In this experiment (Addol condensatxon) Expfam by.using baIanced chem*cai equaﬂons
tk. e-preparation of Dibenzalacetone.

Q c>
"

CH ~C—th ERNE a\% @ { Ct:;
ya M- c’ —_— CHg—.J.‘,H‘ u&é:m Cm ¥ — CH T el gl |
Nety:) 'r'a\lg&\m&c&k. A Y e ‘O\Q_}m |

b. write in brief step-by-step the proceduzeﬁaﬁdmmenﬁomhé purpose of all the that will be used. - -

o

Good Luck
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) P[% el [/g/ﬁ{ fe. .——'”P
102 1 {2;15) A@mmre solution of 1-propanol BP =971 o, 50m}) and toluene ®BY 11976

o7, S0ml} was distlled by fractional distillation and collected in 10 mi fraciions. Pmﬂ;e‘f the

boiling rangs of each. fraz:tmn

o R o
fractions Vol cnliected{ml) temp. °C (predicted) // .
1 ‘ 10 '
2 20 | - g A8 )
> 30 o3-9% 2 e 7
4 40 .4 99 - '
5 50 ’ g‘ ‘

P 01..1_—- 'Ta P A Wt TR :
g 19 Y WY ! . e
AL g B A

Q2 (2/15)

Draw.aflow chart to show how fo separate the following four compounds from each other,
Give enoungh information so that somecne could do it —include ctuff like “orgamnic tayer”,
“aqueous layer’s »_ “anhydrous sodium sulfate” and the names of solven.s used, as well as

ecpmques like extrachon” or “crystaﬂlzatmn A N - ~
- il LAy
B S A it
- Oq o (\D\S?\\)
Naphegt-2 4-Amino-phencl Penylaming Naphtha!ene-z-caxboﬁlia .:.acia.;//" :
T _ R
\ NORC O
_ orsewed e ‘mﬁum
. NAO \J\ scpated <
2 - s S
‘ /7 (7 ‘“CDNC\
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Q3 (2/15) 8.R B R N

a, The normai boiling_poit of cyclohemnol is M@; What is the vapor pressure of

- cyclohexang) ? )
( cjclehexau@:&i}_% \a_m\\—w | ;1,/4 60 mm
. b. Given the E‘eliow1§§ moia frggtmp 204 YAP0K

 Inole fra .Eressures for @Tb’l; lxqmds A and B ]

 calcolate theéco com iposition (in mole ercent oe! of the V" ‘mjrom a dxsm;mg an ideal’ bmary

i [ f“\{, e e

. solution ai. 1183 and 760 WinHg For the s flon i

L XA=0.50 LAme T““L PAo=1216 mmHo VRS
" XB =005 PBo = 304@nmﬂg.___.¢>35@ by wm g L f?’ s 1=

;\&.———a’u—ﬂ‘ ~

Where:Ptotal*PA+PEﬂXA¢Pﬁo+XB.PBO @&LMQQ/‘: e
' W P A D v By
Pro' o = 65K \2lo b & 005 K S2H 0 Fbo ‘1)
oy oAb AL g0\ L -
- =

a = 1 © wakag

B - 005K 30U/ gl = zo_%
6o |

. The solubiity of co ndAm t‘mnol is 0.5 erlOOmlatOC d 8.0 60 m!
a. The solu ity of compou e is0.5gp 10 € Qy&‘wvgper% \

at 75 °C. What is the minimum amount of solvent needled-to recover 9.0g of compound A,
after recrystallization processes? How much would be lostin the rec sta!ixzahon‘?
5 p ry N gronss Lok

}W fﬁ(ﬂ?‘/t”/-——} 5‘0.-691?': Lf S‘fﬁ*{*ﬂ'(‘_m\zeve

/

O e

"f{ S“w_@ oo P | P
‘ ?l Y == w’“ﬁ’“ 700 m/’ 0.5 %ww‘ 403

o [ “lov W«f’
b. The solubility of acem: acid in hot wa’cer f 1‘? g/lGO mi at 3%0 C), and its solubility i cold

water (2.0 g/ 160 ml} at 0 C) What would be the maximum theoretical yield recovery from

the crystallization of 10.0 g of.acetanilide from 200 ml water at0 C? [{p("'/f?
_ acefic acy o

. . V ot v ¢2.a:c$wi,
%‘i‘ﬁk\m$‘l ug% i D0 G e {@c’ i s ?_:______"ﬂ 4
< | 0 —— oo™ = (00w
"*r’mwmawca ‘ﬂm\d = B Dol o g 5# o

/: %‘!‘D\.MS recavtery b3

,Ofﬁg—- Liog = - ‘ : Wj aj.!(-jﬁ g

T2 6 7Y L
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Q5 (2/15) : e
From the following data obtained, estimale what composition of urea and benzamide form a
entectic mixture. = jyw  pord" ' '

5T e T
IHH ] H
BN H .
X HHH i i
; : 1t HE i
kR i
5 i 1i3iied ]
. ' 1 HEEHH i
Z g ] 44 43 S i
H H 1 113338 H
H 2 SHEIE i
b i 3¢ : 4 ‘ %
Bttt 1% £
£ : H
: %
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o]
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ed
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p
&
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(=]
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- A RIRER A NLA
] ke

o

e Tane e o phe s paraE
Saiieeiazs forebaant

I3
H 1
TITRTr TH{TTT

g0 80 100 120 140 160 180 200

observed T (°C)
Thermometer calibration corve.

Cezjrecfed T = ghserved T + correction
-5

o ¥
Observed mp (°C)  Corrected m.p {

Sample | .
1) Urea 140°C (32 Gus)E
2) Benzamide . 132°C .

3) 75% Urea, 25% Benzamide 115°C NE-3) £y
4) 50% Urea, 50% Benzamide ‘ 103°C 3 (L 5} = \-\.."fm"‘g;f

‘ 0 ) ; © I 4
5) 25% Urea, 75% Benzamide ‘ 122°C i LA ﬁ@
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Q6 (2/15)

Assume that 3.0 ml of aniline and 4.5 mi of acetic anhydride were used in the preparation
of acetanilide according to the following reaction.

Nz o o NH\[( 0
¥ )L )k n J e g )l\
o - oM

P .6 w5
e aniline  acetic anhydride acetanilide acetic acid
MWigfmol 9313 10%1 1352, 60.0
Density g/l 1.0217 1.082 ©1219 105 . -

W= 507 A7

o



" _ a What is the limiting reageﬂt‘? What is the theoretical yield of acetanilide? What is.the =
perceniage yields i£3.3 g of acetanilide is cbtained?
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b. If your experimeni yield of acetanilide is greater than 100%, hew could this ocour? el
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Give at 20 C only 0.24 g oi‘ an or%amc acid “A” dissolves m 100 mi of water, but 2.70 g of
_‘ the same acnd dxssolves in 100 mi of ether.
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BIRZEIT UNIVERSITY Q ? |

Mid-Term Exam Chemistry Department 2nd Sem.2012/2013

Time:75 minutes Chemistry 221 T April.23, 2013,

Student Namé: .;._H.a.m.e’ér.’l. Ngkhleds. ... student Noi.. 10\0 dat4.

Laboratory Instfuctor: .

£ D.r-.'-l_i‘!‘i_ad Qamhieh  Monday at 2:00.. v &¥Dr. Simon Kuttab, Tuesday at 11:00
O DrAdel Hidmi  Thursdayat11:00 O Dr. Sami Sayrafi, Thursday at 2:00

I-(60%) Circle the correct answer

which leads to melting at the eutectic point, the melting point of the mixture

/7 _ - Compounds A and B both have melting points of 14Q°C. If A is mixed with B at a ratio

.?_7

a) will remain 140°C @ will be less that 140°C '
c). will be greater than 140°C d) will contain two separate melting points

2-/A compound can be separated by steam distillation if it satisfies the following
onditions: - |

thermally stable, has some vapor pressure and water insoluble

@polan viscous and water insoluble b’ﬁhigh melting point, water miscible and polar
Y polar, has very low vapor pressure and high melting point |

n ideal recrystallization solvent will ,

) dissolve lots of the compound at room temperature and little at high temperatures
b} dissolve lots of the compound at room temperature and iots at high temperatures
¢. dissolve very littie of the compound at any temperature

issolve little of the compound at room temperature and lots at high temperatures
e) react with the compound being recrystallized

-In the prep4dration of cyclohexene, you performed g potas_siuna_pemanganma_,te..tiﬁt on
e producl/ Hopefully, you witnessed the immediate formation of a brown precipitate,
hat wag'the precipitate?

Mn"()g c. cyclohexanol d) 1,2-cyclohexanediol

8. If you take the mé!ting point of an impure substance, the observed melting point

rangewith-be relative torthe mslting point range observed for the pure
supstance.

higher and broader b} higher and narrower @Eowar and broader
) lower and narrower e) neither higher-norfowsr—but broader



8. When a solution is.cooled very rapidly in recrystallization: |

a)/no crystals will form b) ideal recrystallization takes place
¢). the impurities don’t have time fo stick to the crystals
. small crystals form that have a large surface area on which impurities will be

absorbed

- Why do you add' boiling chips to a solution that will be heated?

a) to keep the solution homogeneous b) to increase the rate of reflux
to prevent bumping d) to lower the boiling point

hen performing a distillation of any type, it is necessary for the system to have an
ening to the outStde otherwise excess pressure can build up inside the apparatus
nd;

a) lower the boiling point. b) keep the sample from distilling.

c) decompose the sample. @s ause the apparatus to explode.

-8- Which extraction procedure below wouid you use to isolate benzom acid from a
mixture of neutral organic compounds?

dissolve in dichloromethane, extract with base, acidify solutionfitter precipitats™
b) dissolve in dichloromethane, extract with base, extract aqueous with dichloromethane

c) dissolve in.dichloromethane, extract with acid, exiract.aqueous-with-dichloromethane
d) dissoivmnﬁrchlﬁm‘““ fﬁane extract wittracid; neutralize-solution,_extract aquequs

with dichleromethane
issolve in dichloromethane, extract with base, ac;dify sofution, extract agueous with

e

hloromethane

10- A common measure of the efficiency of a fractionating column is
) the number of components in the solution @the number of theoretical plates in the column
} the number of basic types of distillation methods

d) the variation in temperature at the top of the column

11- The primary reason for the addition of anhydrous magnesium sulfate to the organic
soivent layer resulting from the extraction of an organic compound from water is to

(a) remove residual water b) remove residual NaCl
) remove residual acid catalyst d) neutralize the residual NaOH

12- What device is used in the chemical laboratory to separate two immiscible liguids of
iffering density :

)Buret  b) Erlenmeyer Flask  ¢) Dropping funnel Separatory funnel




13- Which statement is correot regardmg the ,bo;!mg pomoj_ggcghquid

a))it is the temperature at which the total vapor pressure of the hqu:d is equaE to the
xternal (atmospheric) pressure.

b) Boiling points can be determined using the technique of steam distillation. ~
c) An alternative method to determine the boxlmg pomt :s by gas chromatography -~

d) Variation in the external pressure has little or ho effect on the boiling point. «
14- Recrystéilized product is most efficiently collected by:

vacuum filtration b) gravity filtration  ¢) solvent evaporation d) extraction

| 5-1n the preparation of cyclohexene from cyclohexanol, what reaction COl’ldltEOﬂS
Would not favor the formation of cyciohexene’? -
‘

a) the acid used has a conjugate base Wh!Ch i$ a poor nucleophile W
) high reaction temperature

remove product from the reaction mixture as rapidly as it is formed
se a strong base to form cyclohexene

- Suifurfo acid serves the following function in the dehydration of cyclohexanol:

a) neutrailzes the basic cyclohexanol Gbrotonates the hydroxyl group.

[/ cineutralizes the sod:umﬁbacarbonate d) converis hydrogen to a better Ieavmq group

oo\
.-_‘l’ ('”_T—;—T f _l._..

H Y3y WM w3
/17 Compounds A, B and C are three unknown oompounds Compound A melts at 130-_ 1%3
133°C, Compound B melts at 132-134°C and Compound C melts at 140-143°C.
P Compound D is a known compound which melts at 131-134°C. The mixed mp A+B is
181-133°C. The mixed mp A+C is 138-142°C. The mixed mp B+C is’ 139:-144°C. The

nixed mp A+D is 130-134°C. The mixed mp C+D is 134-140°C. What can you conclude
about your unknowns?

@A:B=D b.B=C=D c¢ A=B=C d B=G e C=D
\_ j

AP

8-Which of the following statements is correct regarding steam distillation:

@the two components {water and organic) behave as distinct entities (independent).

b) It follosks Raoult's Law: Py = P4 x Na + P%5 x Ng |, (observed Pa = P Na )
c} It works only for separeftion of liquids  d) distiilation procéeds at around 150 °C,




18- When you do a recrystallization experiment, the'impurities should either be very
insoluble or highly soluble in the recrystaliization solvent. If they are insoluble they may

e removed by at temperatures.
@}fi!tration, high b) recrystallization, high c) filtration, low.

. ) extraction, high e) extraction, low S
| Y

20-‘Which compound can be classified as a fixative?
| @Z-ethoxynaphthalene b) B-naphthol ¢} cyclohexene d) naghthalene

; IL.(5%) Five grams of Compound A is dissolved In 90 mL of water, The
distribution coefficient for Compound A between hexanes and water is 5 (in
other words for compound A, K exanes/water) = 5.) How much of Compound A
will be in the hexanes if you extract it from the water one time with 90 mL of
hexanes?
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of B-Naphtho! (\W:144,17) and 3.3 g of potassium hydroxide(MVV: 56.11) and then
added 7.8 g of ethyl iodide ( MW: 156), At the end of the reaction, the student obtained
6.0 g of pure nerolin,

HL(10%) I the preparation of nerolin, a student used 40 g of methanol( MW: 32),65¢g
122,V F

_ 1) Write the equation of this reaction.
\ 2) What is the theoretical yield of this reaction?

3} What is the percent yield of this reaction?
HCHLC H?
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V. (15%)You want to purify 10 g of Compound A that has been
contaminated with 0.2 g of Compound B. Solubilities in water of the two
compounds are:

Compound A: 0.029 g/10mL at 20°C and}_O_@_B_g_/_lO mL at 1oo°

“ Compound B: 0.22 g/10mL at 20°C and 6. 67g/10 mL'at 100°¢C.

a) What volume of bolling water is needed to dissolve the 10 g of Compound_A?

b) How much Compound A will crystallize after cooling to 20°C?

¢) Will any Compound B crystals also form?

d) What is the maximum amount of Compound A that can be recovered in the
first crop of this recrystallization?

e) Will the Compound A be pure?
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V.(10%) Name five mistakes in each setup

A) Steam Distillation / B) Melting point i
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: (10pts) The solubility of compound A in hot water in 15g/100m] at
- - it "< 2 = 143
— 100°C and its solubility in cold water is 2.02/100ml at 0°C. What wouic
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2 H/ (5pts) What is a eutectic mixture and what is its main ¢charactensuc s
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(S5pts) When determining the melting poing of an unknown compaQuna, 1t
1S important to raise the temperature slowly. What would be the error 11

the temperature is raised too quickly. *
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sferred. Explain.

A NN O ~ il . e ' [ ~
IV. (6pts) In recrystallization, medium sized cryvstals are pre
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V. T(}t?PtS) you prepare a fractionating column by filling it with glass bea ds.
é th f gl}zlas sware in the taborzatory is not completely the same. You notice
at when your neighbor packs (fills) his column, he was able to fit a lot

fw_@ in the column, than you. Whese column will be more
efficient and why? |
| N ol A A \.—)\mc\r\ nAauL wavre bCﬁ[J ¢ \ns ge W\ AN\ e oY < e(’ﬁf—-&i.:n}—
beca : ok e
whE L) e \wore Sarltaces /e vade /%\\- Ve et Col P\‘:"H’—'S

e

V1. (13 pts) Nerolin cian_be synthesized by the following reaction which 1s an
example of the Williamson synthesis of ether

o CHaCHs

A0 KOH -
B e B o AT

a. Write out the various steps.ua1the mechanism of the reaction
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VII. (10pts) a mixture of aspirin, f-naphthol and naphthaline in ether is to be
separated. Please complete the following chart

& 9
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VIII. (10pts) a. the distribution coefficient of a compound is as follows:
/ K cyclohexane fwater = 1.5 e ‘:ﬁ
K penmne /Water — 1 1 .2"""#

You have an aqueous mixture of the compound. Which solvent system

would give the most efficient extraction with the organic solvent.
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XI.  (14pts) Assume that 15g of aniline and 15 £¢g of acetic anhydride were

Nns ri:h ‘*1\. -.tl:a

| used in the preparation Gracetamhde (mol. wt. aniline = 93.13), acetic
anhydride = 102.1. acetanilide =135.2) ) ool
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What is the limiting reagent / r
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What is the theoretical yicld of acetanilide
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What is the theoretical yizld of acetanilide
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