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Grad. School Org. Chem. Ent. Exam. Dept. Biotech. 2008
2 pts each

The table of atomic masses is on page 6,

1. What is the formal charge on the nitrogen of “[N” in the following molecule, [N=N=N|, where | or _
represents nonbonding lone-pair electrons? A. +2, B. +1, C. 0, D. -1. [Hint: formal charge = (# of
valence e) — (# of bonds) —(# of nonbonding e)]

For an S\2 reaction, which one of the following description is correct? A. Back-side attack. B.

Bimolecular. C. Inversion of steric configuration. D. All of the above.

(§]

3. In a Diels-Alder reaction, why CANNOT ethylene, H,C=CHa, be used as a dienophile? This is because A.
ethylene is too small, B. ethylene is in its ground state, not an excited one, C. there is no
electron-withdrawing group attached to carbons in this molecule, D. ethylene is easily polymerized.

4. An alkyl halide, RX, undergoes an E, reaction, but in competition with an Sy reaction, what is most likely
the alkyl halide? A. CH3;X, B. primary, RCHyX, C. secondary, R,CHX, D. tertiary, R3CX.

/(”7\N/

5. What is the name of this functional group, | 2 A. Amide. B. Carboxylic acid. C. Ester. D. Alcohol.

6. Why, under normal conditions, I, is solid, while F, is gas? This is because I, has more electrons, and
therefore it has A. Stronger van der Waals forces. B. More polaﬁzability. C. More attraction between I
molecules. D. All of the above. .

7. Why does this reaction occur so easily? A. cyclopentadiene is acidic, B. cyclic compounds undergo

hydrogen abstraction easily, C. dienes are always easily deproton'ated, D. cyclopentadienyl anion is

H H H.@
é 3 @ AREARH

Cyclopentadiene Cyclopentadienyl anion

8. Which one of the following description is correct for a meso compound? A. It has no optical activity. B. It

contains an internal symmetry plane. C. The rotation of polarized light is canceled by chirality centers in
this molecule. D. All of the above.

aromatic.

9. The rate of an Sy2 reaction can be increased or decreased when it is carried out in polar APROTIC solvent?
A. Increased. B. Decreased. C. All of the above. D. None of the above.

10. For a reaction with decreased entropy, ie., A4S is negative, can a reaction occur spontaneously (i.e., 4G is
negative), given that AG = AH - T45? A. That’s impossible!, B. only when the temperature is very low, C.

the reaction must be exothermic, D. none of the above.

11. In a nucleophilic substitution reaction, the best leaving groups after they depart can be classified as A.
Strong acids such as HI. B. Weak Acids such as HF. C. Strong bases such as F". D. Weak bases such as I'.

12. The halide nucleophilicity in PROTIC solvent follows this order: [>Br>CI>F. This phenomenon is due
primarily to A. van der Waals forces. B. Hydrogen bonding. C. Polymerization. D. Isomerization. of these

ions with protic solvent.
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13. Why does the reaction occur as the one shown below? A. (CH;);C- is an electro-withdrawing group, B.
(CHs)3C- is an ortho- and para-directed substituent, C. AIC; is a acid, D. benzene ring is too reactive.

C(CHa)s

@ + (CHuoe —Ch @ Major product
H_, Pd/CaCO,

C(CHa)s
e (Lindlar's cnml) sl)
~OSC=R e qumolmc % H \_J\
(syn addition)
14. H. C. H H. D. All of the above.

15. A particular stereoisomeric form of the starting material reacts in such a way that it gives a specific
stereoisomeric form of the product. This is the description of A. Regioselective. B. Anchimeric. C.
Isotopic. D. Stereospecific.

16. When a reaction that can potentially yield two or more constitutional isomers actually produce only one (or
a predominant one), the reaction is said to be A. Stereospecific. B. Regioselective. C. Anchimeric. D.

Isotopic.
5' ¥ (1) O;, CH.Cl.. —78°C oﬂ\ + 9?2 O (@]
N pzwmor SN A P
17.1In this reaction, ozonolysis, 3-Methyl-2-butene Acetone A. H H. B. 4G
O

HJ\. D. All of the above.
18. A 300-MHz NMR spectrum is shown below:
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What is this compound? A. CICH,CO,CH,CH;. B. C,HsOC;Hs. C. CH3;0H. D. CoHsClL.

19. A compound is an isomer of CsH;;Br. What is its structure?
CH3

g 10 AREHE 5]

20. A thermal cracking reaction takes place as described as follows:
(1) CH3CH,CH>CH,>CH3 — CHjse + CH3;CH>CH>CH,e
(2) CHse + CH3» — CH3CH;s
(3) CH3CH,* + CH3CH,* — CH3CH,CH,CH;3
(4) CHse + CH3CH,» — CH3CH,CHj
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(5) CH3;CH,CH,CH,CH; — CH3CH,e + CH3CH,CH,e

{6) CH3 + CH3CH,CH,CH,CH; — CHy + CH3CH>CH,CH,CH,e

For which of these reactions would you expect Fa to equal zero? A. 3,5,6. B. 1,2,3. C.2,3,4. D. 3.4,1.
. (Cont.) To be greater than zero? A. 2,4,5. B. 2,3,6. C. 3,5,6. D. 1,5,6.
.(Cont.) To equal AH°? A.1,5.B.2,4. C.3,6. D. 2,5.

R R

R——-’: R
23. A tertiary radical, R, and a secondary radical, u, which is more stable? A. Tertiary. B. Secondary.
C. They have the same stability. D. None of the above.

24, For a 2° alkyl halide, an Sn2 reaction can occur only with A. Strong bases such as F~. B. Weak bases such as

I'. C. Strong acid such as HI. D. Weak acid such as HF.

. At room temperature, for a 3° alkyl halide, Sy1 and E1 reaction, which is more predominant? A. Sy1. B. E1.
C. All of the above. D. None of the abeve.

. The pKa of acetylene, H-C=C-H, is 25, which is quite acidic compared to other organic species. This is
because of A. The triple bond. B. Strong van der Waals force. C. 50% s character in the sp-hybrid orbital of
alkyne carbons. D. All of the above.

7. Why is the product in the reaction listed below a major product? A. hydride shift leads to the generation

of a secondary carbocation intermediate, B. benzene ring exhibits certain interaction toward CH3(CH,);Cl,

C. monosubstituent always leads to a rearrangement of carbocation, D. alkyl halide is always unreactive

toward a benzene ring..
CHs

|
CHCH,CH
CH;CH,CH,CH,Cl o
© e’ s ek S O/ (65%)

28. Which of the following conformations is called a Gauche form?

ca,
‘llCH = o, HECH. a1 mu
\ Ry
A A 7 B i {“ C ;{/\'}\} cu,
'.’-f
29. Why does cyclopropane, - , have such a large ring strain? A. Its bond angle is 60°. B. All the C-H
bonds are in eclipsed-form. C. All of the above. D. None of the above.
H, /CH:,
0. Is this compound, 7 ‘F, R- or S-form? A. R-form. B. S-form. C. All of the above. D. None of the above.

o
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@ _0s0, [I N\, F° _NaHSo, (I
AN o In this reaction, what is the product? A. soH, B.

ot

CHs CHs
{4SO4H {OH
T £ ¢ g B AAEE]|
o H OH 0 o HO, OH
O LiAlH, ij O:OH QOH ij
. 9
2. H;0" What is the product? A. , B. o, C. o, D. !

(o]
I}
CHACH EH Nl s P CH;CHzC@ . (C,;; 0
_ CH;CHy * What is the product? A. el E —< >, C. CH;CHAC— >,
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34. For resonance structures, which one the following description is correct? A. None of these structures is a
correct representation for the molecule or ion. B. The actual molecule or ion is better represented by a
hybrid (average) of these structures. C. They differ only in the positions of the electrons. D. All of the
above.

35. Please use VSEPR theory to predict the geometry ‘of :CCl;. A. Tetrahedral. B. Trigonal pyramidal. C.

Linear. D. Square planar.

0,
36. "7 Taa0 ' Whatis the product? A. ¥ B. L\‘ C. D D.
37. What is the name of this functional grbup, —C=N? A. Alcohol. B. Aldehyde. C. Nitrile. B. Ketone.
o + c1 -2, O-oom

Solvent  What is the product? A. D_OCHS, B. JE: O_OCH’, m e

39. What is the functional group that appears at ~1,700 cm™'? A. Nitrile. B. Carbonyl. C. Ether. D. Triple bond.
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40.Why is crown ether an important organic molecule? A. It may dissolve polar metal ions in organic solvent,
B. It may cause the excitation of spin-allowed species to higher energy levels, C. It can be used as a

dienophile, D. It may reduce the ground state energy levels.

P s
cu’ «Ia (CH) N—P—N(CH,),
41. Which one of the following solvent is a PROTIC solvent? A. H>O. B. a, . C. L | X

o
i
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cH, CH,

42. What is the most often first step in many reactions that alcohol, ether, aldehyde, ketone, ester, amides and
carboxylic acids undergo? A. Bond breakage. B. Leaving group departure. C. Nucleophilic attack. D.

Proton transfer. [Hint: & . RO

o RNH,

- R\N,R N,R R‘N’R H‘N’R

K e / *\r @O
43. What is the product, “?77? A. B. 5 D. ;
el e e

44 Which of the following compound is a hemiacetal? A. R on, B. ©
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45. Why does this compound, e, melt at 100.7°C, while it boils at 106.3°C? A. It has a high
molecular weight. B. It has too many carbon atoms. C. It is highly branched. D. It contains no chloride

atoms.
SHa cHs H H
Bz s Bray 3 pH Bray_ 3 _sCHs Brag T 4CHs
o I I I
i HyC ‘ ! CHg H g Br B ; H HaC é Br H é CHs
46. This molecule, s &1, can also be drawn as A. cs . B. o . C. A .D. & .

47.In an Syl reaction such as (CH;3);C—Cl + 2H,O — (CH;3);C-OH + H;O" + CI, what is the slowest
(rate-determining) step? A. The heterolytic cleavage of C—Cl bond. B. Water attack to the carbocation. C.

Proton transfer to another water molecule. D. All of the above.

48.In a 1,4-frans disubstituted cyclohexane (% ), what are the relationships between these two

substituents? (a: axial; e: equatorial) A.aaoree,B.aeorea C.acoree, D.aa, orea

49. What is the IUPAC name of this compound, H ¢ ? A. (ZA4R)-3,4-Dimethyl-1-hexene. B.
(E.,AR)-3,4-Dimethyl-2-pentene. C. (E,4S)-3-methyl-2-hexene. D. (Z,45)-3,4-Dimethyl-2-hexene.

o, 1) KMnQ,, OH" Cﬂ?
TR Rl o 8 o
50. What is (are) the product(s) for the following reaction, ~ "7 " @ue 7 A, CRORC=0_ B CO,. C.
H>O. D. All of the above.
1 i ! 1 4 I 1
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