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Q1 (22.5 points): Circle the correct answer in each of the following:

=  The correct name of CHf?H'—GH::CH_'CW is?

OCH;
a- 2-methyl-3-pentene b- 2-methoxy-3-pentene
¢- 1-methoxy-1-methyl-2-butene d- 4-methyl-2-pentene
v@ 4-methoxy-2-pentene

= The most reactive toward substitution with CH3;OH is
H CHs
CH; cl CH,-Cl cl
Cl Ci
a b C v d) e

Z The most reactive toward substitution with CH;O'Na" is

H CH3 o
CHy ¢l CHy-Cl O( @-cu ‘
a V0 ¢ ! y r'

2/1'he solvent with the highest rate of reaction in Syl type reaction is?

/‘\
Wwa’rer‘ b- ether c- benzene d- hexane e- all are the same

= Which of the following compounds is chiral?

Br
g . s ci H
a b. (iVTA‘ d. K>| e. (CHy)2CBICI
Cl H H H Br H CH,

= Which of the following'groups have the highest priority according fo priority rules?
(H=1C=12: N=14; O = 16)

a. —CH=CHCH, b. ~CH=G—CHs | ‘\;,Z?CHon d. -c==C—CH; e —C=N

C H3 N~



= Which of the following is the enantiomer of R-2-butane?

L\VCMS CH,CH H e H (&
Oy W H;,C-—C;:——-H He * ‘CH,CH;  H3C CH,CH;
i ! Br : Br Br
B | I e
aonlyI b. only IT \@nly IIT dIandII e IandIII

= Which of the following alkenes has Z-configuration?

wwﬁ%ﬂﬁ

= Which of the following compounds is dextrorotatory?

CH,CH, i o
a. b. HCO—C—H c. d. wCH,CHg n't decide
: Hac \/

CN Br COOH

= Which of the following is not true about enantiomers?

a. They have the same melting and boiling points.

b. They have the same absolute value of specific rotation.

Rt mixture s optically active ™
d. They could be separated using a chiral reagent.

e. none of the above.

H H OHH
//O

/’E The maximum number of possnble stereoisomers for HOH.C T % ?
| R .. H_OHH OHH__

a. 16 \/@8 c. 32 d. 4 e. 64
|

[\Which of the following compounds has the highest boiling point?

a._QO e 7> on @—.'Ton o —_ | e \oc\

= Which of the following is the strongest acid? -




OCH,
H R cl R
= This pair of compounds | g gy are et
H H

J . . " .
~a- enantiomers b- diastereomers c- meso compound@ndenhcal e-nof related

H OH

= The IUPAC name of this compound HO/W is

[«

a- (R)-3,5-dihydroxypentane b- (S)-3 5-dihydroxypentane
¢- (R)-1-hydroxy-3-pentanol d- (5)-1,3-pentandiol QR) 1,3-pentandiol
Q2 (10 Pt) Draw the structure of each of the following

10

- The Fischer projection of the gptically inactive 2,3-dichlorobutane.
u

R [ ) )

(MDY \/,

Ch—t—€\
T

\,.
H 4R

- A stereoisomer of CHs CH=CHBr which has an opposite sign of rotation.
OH
ch 3

;\_AYE'_CH = AR~

oh e

\C CqH:Cl whichoTh cis/trans isomerism and optical activity.
P

%r/
W e
{h¢ \*\i"’\/Q = ., v

3 r%; \X,\ ,



- C4H100 alcohol which is not oxidized by CrOsz. -~

C\kB
Clr\.s———é-— O\ y /
,.:"'V", i C’L\}
z b,g Q3 (15 pt) Show the synthesis of each of the following from the designated
\_/ starting material, use any other needed reagents.

6‘" Q‘CH'Z’SH From Q—CHZ_OH

. v s } )/

L Smton B e

- \\,:— / ~
- / /’/—_\},—QV\L’%\Y\ \/

Ay
) /:':—;/cn?_— B, S &K
- \——‘
CH;—CH—CH;  From CH==CH—CH;

S b
—(x
A o= Ch Oty N
8

72~ g &% Chy B _p o, 0 -0

eWes
% MIB/(
_ W
3 Clag-Cn -t SECI NG N C\H QI A A
- \
A (D)
¢ HO—CH,CH,—OCH;  From . HO—CH,CH,
5 B ) o\L5 \DA—" c, Ch, ok Q"B_r%o CHy, h, b
W&L@»ywﬂs TRl e —

3 - CH
i —~ U Clhe oCH5 L

\g 3 \(\b—Q gk 4
- C—\Ai\ ‘Ar' g:_i\é_,(;/‘—/p



Q4 (28 points): Complete the following equations by writing product(s), show the
stereochemistry where appropriate: Write the name of the mechanism by which
e the product is formed (SnI, Sp2, E1, E2) for the first four reactions.

QAP0 e Rl 5
| .\ OH‘ - ! 3
X ?ﬁmﬂ% _”S_O_.C“B % C% Q S%%E 27 (2 ‘0
cl

N c\ -

2/[ : :CH cl KCN \//«\\/5\ AT -ij_\.j._l (//

2 s a

L D e Oy SN g, (o0 ®

L,,,»-’ - [ __-._ - . U\/\/L’
PP o AN e \

¢ i, fh, 08
e NaOH (aq) ’ \ AL
L v CHCH,OH o \\\ )
o

H,C, |
: CH,OH CrOy/ H* Cle H_ o K

L

—_—— K - .

' . ) }
TH; Acetone cu o = u_}&)
AY p

1- Mg/ether
2- H,O

7] _.CHs cl

Q 1-< >—-M B L’
» CH;—Ci—CH—CH; o= Qk.ﬁ CH = Q\S& -C\ 3

2-H* \\ ol
o /
CHy  CHgOHMH* " iy
oHr=el _— N S ¢
K

- 3
L Qs” R Q‘%ﬁ“ o
|

LD f @i—o—on I

s

{
CHj H*/ water &——‘-\ CK; . CD.H

CHy -

3

o
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Qi (22.5 poinis): Circle the correct answer in each of the following:

= Which of the following is not true about enantiomers?

a. They have the same melting and beiling points.

1:1 mixture ig g

tically active.
¢{ They bate the same absolute value of specific rotation.

d. They could be separated using a chiral reagent.

e. none of the above.

Which of the following is the sirongast acid?

OH OH

OH OH
a. © b. ? . . )
o . CH,3 ..OH . NO; .. OCH,4 . -NOy . .

C)% A\ 9 < 3 - .._\E OH
1o Y ¢l 5 \D
SRR CHy-%—ClI  CHy—{—H e
e N = This pair of compounds .| g,  pr—-H are | oy e
at ? b- diastereomers ~ c- meso compound h e

e-not related




/7
\»é@ Wi

= The most reactive toward substitution with CH3OH is

e O A0

R Cox H OH

y

= The LUPAC name of this compound HOF Y 3 'Y z\_/o is
a- (R)-3 5B-dihydroxypeniane b- (5)-3,5-dihydroxypentane
¢- (R)-1-hydroxy-3-pentanol d- (8)-1,3-pentandiol (R)-1,3-penfandicl
° & X <

\
The correct name of CHTC\;H—CH:CH’CH:& is?

Jow, S inevave ke Telne

1l

a- é-me'rhyl*?:- entene b- 2-methoxy-3-pentene

d- 4-methyl-2-pentene

—A =S
H

CH,-Cl
Cl

c

A
= Which of the following compounds is d%))’rrorofm“ory?

pN adie a4
a. b. HM3CO~C—H c. )\( d. /k“CHchg
&N H:C “coon
Br w
= The solvent with the highest rate of reaction in $
a- hexane b- ether c- benzene
= Which of the following compounds is chiral? QQ/

T ?" B ct_H Br, H
a. /\I‘m c. ‘Ol d ‘A‘ e. (CH3),CBrCl
& Hi 2N A CHy |




= Which of the following groups have the highest priority according to priority rule

H=1,C=12N=140=16
(e ig Nt g) ‘/(LF)N < (Y )
’éH b. ~CH"°‘C'3—CH3 ¢.—CH=CH-CH, d —C==C—CH; e —OC=N
CH , ¢
. L)Cﬁ’\ ’ GEN C]C_fc ‘\‘j)\}])\)
= Which of the followi i r of R-2-buiane?
G 4 .
& R 3 ag:Hzcws S S, « 59 &) N
ch:-—(;:-»mw y )g;?Hcha H3C GH,CH;
H

1l il

c.only IIT  d. T and IT Ne. I and IIT

j”;;::j LU
. = Which of the following alkenes has E-configuration?

e )
s )L Af

(

\ 2 )’ d Q2 (10 Pt) Draw the structure of each of the followmg
é«w K , - CaH o0 alcohol which is g_gi oxidized by CrQOs. C‘“'ﬁ
. s @ oo (5
OH C\ﬂ'v,

CH=CHBr hich jfas an opposite sign of rotation.

j‘ﬁf‘tﬁ - A stereoisomer of CHa

SH

} w+~w«mw

- CaHsF whlch exhibits bath cis/trans isomerism and eptical activity.

@(ﬁi“

9 b o ¥ £

SR = G @A{; / —,
D (‘@»T\s

\S
- The Fischer prOJecfton of the optically machve 2,3- dfbr‘omobu‘ra

CAls by
(s °\\3




The Z-isomer of Brzc—-—CH—CH——CHBl‘ :

& (e C\B

Q3 (15 pt) Show the synthesis of each of the following from the designated

starting material, use any other needed reagents-
|-¢0—~c+-az—c‘j}_+ocHz,cr—i3 | From CH;3-CH,~OH

)\) QH% CY\;) O\"\
| / DQ C%@/Q% 0y

E C\C_%: iy %@% —— H@w@\qﬂ*\g“’ NENS G
. From OH 4
I\

\(y @Mz@w Ll

L BT A M s » > ) — i L *‘(7
)® QC\H\ Why I 3, /é
Y T O 7

My
c\




Q4 (28 points): Complete the following equations by writing product(s), show the
‘stereochemistry where appropriate: Write the name of the mechanism by which
the product is formed (Sy1, Sp2, E1, E2) for the first four r'eacﬁotjs/

UL P04 0 &

e .
Ry ‘ S QV
CH,Br .
CH; ‘ & '
. o
2 0 ‘e, C)e\ -----------
o ) e, &\;{}@ b *‘m&m
/ . 1, Y E D/L/
t\\/{\(ﬂ/ (CH3);CONa W ___________

CH3CH,OH\H* s |
| CH2==C<C:3 3CHOM Ui, C*é) Qg N

7 M 1- Mg/ether OM %Y‘
SO s O RO
/ _?_}13 H*/water 0'\5\ Af @\\(\Q (_’ (\‘(\Z
L = e oy
o
/ + @-c":-o-—orl ———— o@ & @ CO\O\

0 - )—MgB ,
CH3—CH—CH—CH, - CRq C\’V\ CIRE F
2-H* O

HacHZCHz—-SH NaOH C \;b\ (Vg g, N N 4\-\’\;0

4 b
Q-CHchZOH m,' C.\j\lQ‘(\ o ul P\

CrO4/ H*

Acetone N




