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. 1. Which of t+ha following best describes the geometry about the
carbon-ssrhan double bond in the alkene balow?

OCH
3

OH
Bx

A' E
B. :
C. neither E nor 2

2. Hqu_,mggyjdia'tinct terminal alkynes exigt with a molecular formula of
>

A1 B, 2 C. 3 D. 4 E. 5

3. Where would one axpact to find the 11-1 WMR z2ignal for tha carboxyl
group's hydrogen in Propanclic acidyp ;

A. 34.1 -5 5.6
B. § 10 -4 13 | e
C. 88 ~89

D. 86.1 -3 7.8
E. & 9.5 -5 10

-

1. Which of the following compounds has the most 2ignals in the
noise-decoupled 3¢ yun Spectrum?

B. m-dibromobenzens

C. p~Mbromebénzane

D, 1,3, E—trihrmnhenzenu

E. 1,2 3, t-tetrabromobenzane

A, Z2-chloropyridine
R. 3-chloropyridipe
¢. 4-chloropyridine
B. bocth & ang i
E. both a and ¢
F. both b and &

6. Which or Lhe statements below corractiy doascripes an-ﬁchiral molecule?

A. The molecuyle has d Donsuperimposable mirrer image.

B. The molecule exhibits optical activity whan it interacts with
Plane~polarized light. L

C. The molscule hag an snanticoer.

D. The molecule night be a mess form.

E. Nona of the above
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7. An acid which could not be praﬁared from an organic halide by
carboxylation of the Grignard reagent is:

A. benzolic acid

B. 2,2-~dimethylpropanoic acid

C. propanaic acid

0. 4-pxocyclohexanecarboxylic acid
E. 2-methylbutansic acid

T

8. Which of the following alkyl ralides would be suitable to uge when
forming a Grignard reagent? )
- HEN':HE :HEEL'
E, all of the atova

3. A zample of compound X is subjeacted to elemsntal analysis and tha
following percentages by welght are found: 39.57% C, 6.73% H, and

$3.30% O, The molacular welght of X is 90. What iz tha empirical
formula of X2

A. CgHOg B. C,H,0, C. CaH;40, D. C3Hg0, E. CH,0
10. Which of the following is a primary alkyl halice?

A. methyl lodide A
B. iscpropyl bromide

C. t-butyl lodida

D. cyclohaxyl bremide

E. i=zobutyi chloride

;1+ In the allyl radical, which x molecular orbital is =ingly occupied?

A. The bonding « molecular orbital.
B. The nonbonding x moclecular orbital.

C. The antibending x malecular arbital.
D. ¥None of the above.

12. The first mechanistic step in the direct reacticn of an amine with a
carboxylic acid to produce an amide is:

A. an acid-base reaction
B. nucleophilic attack on tha carbonyl carbon
C. loas of HaO

D. l1oas of Cﬂz
E. loss of Hey

13. Syl reactions usually proceed with:

A. equal amounts of inversion and retentien at the center undergoing
substitution.

B. slightly more inversion than retention at the center updergsing
substitution.
C. alightly more retention than inversion at the canter undergoing
- substitution. .
B. complete inversion at the center undergoing substitution.
E. complete retentlon at the Center undergoing substiturion.
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14, Which of tha following terms comes clasest to degcribing an
electrophile?

A. anieon

B. Lawiz bazae

C. Lewls acid

D. nucleophile
E. nonpelar

15. Which of the statements below accurately describe(z) alkanas?

A. Alkanes are hydrocarbons which contain only single bonds,
B, Alkanes balong to tha clazs of unsaturated hydrocarbons.

€. Alkanes are the simplast and least reactive class of organic
: Compounds .

. Both a and b.

E. Both a and ¢,

F. Both b and .

1&. What effect doas conjugation typically have on the frequency at which
absorption by C=C occurs?

A. Conjugation dacreases the frequancy at which absorption oceurs.
B. Conjugation increases tha frequency at which abgorption cccurs,

€. Conjugation does not affect the frequency at which abzorption
SoCurs. a

17. Both {E}- and {Z}~3-hexene can ba treated with D, in the pregence of a

platinum catalyst. How ars the Products from these tws reactions
related to mach other?

A. The {E)- and {Z)~iscmers ganerate the same products in axactly the
Same ERoUNntE.

BE. The (E)- and {2)-izomers genearate the same prodycts bot in
dlffering amounts. '

: C. The products of the two lscmers are related as diasterecmers.
A D. The products of the two isomers ars related as enanticmers.
i E. The preducts of the two isomers are related az structural iscomers,

13,

ia the uss of ap opticaliy acrive reagent or

catalyst to convert an optivally inactive Starting material inte an
optically active product.

A. Racamization .
B. Asymmetric induction
C. Optical reduction

D. Meso effection

E. Heterosubstitution . .

19. When l-hexanol is treated with SOne. H25ﬂq At mderate temperatures,
: ! is formed via a(n) mechanism,

A. di-n-hexyl ether, Syl
B. di-n-hexyl ether, Syl

C. di-n-propyl ether, E2
D. di-n-propyl ether, El

A AmEE /Tf?}ﬁ}? % (B7) ___mmm%ﬁ
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20. Which compound would show a larger than usval M+2 peak?
A, CH4CH,CN B. CHyCH,SCHy C. CHyCH,CO,H D. CR3(CH,) ,CH,

21. Choose the correct hybridization fér the atom indicated in the
molecula below.
(CHy} oCHCH
.-T

A. =p
B. spz

2 sps
0. none of the above

¢Z2. How many elements of unsaturation are implied by the melecular formula
CqHy4Cl72

A. D B. 1 c. 2 D. 3 E. 4 E. 5

23. In the carbon NME, in what region of the spectrum does one typically
abserve carbonge which are part of the arcmatic ring?

A, =10.0-0.0 ppm
B. 40.0-80.0

C. 80.0-100.0 ppm
D. 120.0-150.0 ppm
E. 200.0-220.0 ppm

24, What muitiplicities are ohserved for the signals in the off-resonancs

decoupled 13: Zpectrun of 2-chloropropena?.
A. 3 singlets

8. 2 singlets and a doublet

C. 4 singlet and 2 doublets

D. a szinglet, a doublat and triplet

E. a singlet, a triplet, and a gquartst

F. & doublet, a =inglet, and a quartet

23. Which of the following additions to alkenas oocut (s} specifically in
an anti fashion?

A. addition of Er2

B. hydroboraticn-oxidation
C. addition of Hay

D. addition of Hzﬂ in dilute acid
E. both a and &

26. Among the byutane conformers, which occur at energy minimz on a graph
of potential energy versus dihedpeal angle?

A. gauche only

B. eclipsed and totally eclipsed
C. gauche and anti

D. sclipaed only

E. anti ¢only
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27. Consider tha threes isomsric alkanas n=-hexane, E,E-dimethylhutana, and
2-methylpantane, Waich of the following COrrecily lists thase
compounds in pgrder of increasing bailing point?

A, 2, 3-dimathylbutane < Z-methylpantane « n-hexane
B. 2-methylpentanes <« n-hexana <« E,E-dimathylhutane
C. Eﬂmethylpentane'{_z,a-dimathylbutane < n~hexane
D. n-hexane < Z=methylpentane < 2; 3~dimethylbutane
E. n-hexana €'2,3—dimethylbutana < Eﬁuethylpentanﬂ

28. Which of the following reactiona involves the loss of carbop &iaxide

A, Fismcher estarificating
H. Hell-?alhard-zelinsky reaction
L estgr@#icatian with CHEHE

D.. Bunsdieckar reaction
E. hyd:qhqrgticn with diborapne

29. Which of the following Enmpnunds abzorbs the longest wavelength of
U?-visible-light?

A. (E}~2-butens

B. (£} =2=-buteng

C. 1~haxane - -
D. (2)-1,3-hexadieps

E. rE}-1.3,5—hExatriene

30. Which toluidine 1gomers are passible products when m-bromotolusne 1s
treated with HEHEE?

A, ertho only

B, meta only

C. para only

D. meta and para only

E. orthe, meta, and para

31. Which of the molecules below can be Properly called an mstar:
A. EH3EH2EH:¢H312
B, ¢H3ﬂCH2CH2:H3
C. CH COCH
. CHEEGﬂCH3
E. Hﬂﬂtﬂ3

32. Which of the following undergoes Sy2 reaction with sodium methoxida
most rapidly?

A. PhCH,Br

B. Pha':ﬂr

C. PhCHECHEBr
D. PhBr

E. Phﬂﬁiﬂﬂzﬂﬁgar
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33. When the carbonyl group of a neutral ketone is protonated, ;

A. tha rasulting species becomes more electrophilic.

B. the resulting species iz activated toward nuclaecphilic attack.

C. subsequent nuclecphilic attack on the resulting species iz said to
occur under acid-catalyzed conditions.

D. the resulting species has a positive charge.

E. all of the above,

34, Which of the spacies below iz less basic than acetylide?

A. CHELi
B. cHaﬂHﬂ
C. HaGH

0. both b and ¢
E. all cf the ahove

35. Which of the following amires iz most soluble in water?

A. CHyCHoRH,

B. PhNH,

€. (CHy) oW

D. (CHACHACH,) »NH
E. pyrrolidine

36. Which is a measure of the randomness of 4 system?

A. anthalpy

E. entropy

C. kinetic order
. fres enerqgy
E. catalyst

37. When (R}-2-butancl ls treated with TsCl in pyridine, the product
Eormed iz: - -

A. an achial compound.

B. 2 mixture of diasterecmers.
C. & racemic mixturs.

D. a singla enantiomer.

E. noene of the abova,

38. In electrophilic aromatic substitution reactions a chlorine
substituent:

A, iz a deactivator apd a m-directar.

E. is a deactivator and an o,p—director.
C. is an activator and a m-diractor.

D. is an actiwator and an o,p—director.

E. none of the zhova

38. 2-Methyl-3-pentanol is classified as

A. a primary alcohal B, a secondary alcohol
C. a tertiary aloohol B, none of the abova
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40. ‘Why do acetal-forming reactions that use ethylene glycol have more favorable
equilibrium constanis than those using methanol?
A. Ethylene glycol reacts more rapidly.
B. They are more favorable on entropy grounds.
C. They are more favorable en enthalpy grounds.
D. Ethylene glycol is acidic and catalyzes the reaction.
E. The ethylene acetal can serve as a protecting gtoup.

0. Predict the major products of the following reactions. Include stereochemisiry
where appropriate, (2% of each)

) |
CZ! > 050, H,0,

- ) <}[CH3 concKMnO,
| " "OH
(3
H\C___ Ph CHC 13

o H NaOH, H,0O
(3) O;-\ HC]
~ ROOR
H',H,0

& Q/ (1) BH, -THF

(2) H;0,, OH
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(D CHCH,C==CH + H0 — 2 -
H,S0,

o R pp—

9) $
(1) NaNOQ,, HCl

(2) HBF,
(3) A

O
I

(E) —OH 5
<8 ~
NH,, CH;CH,0H




