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I Please choose oné answer for each of the following guestions. (50%)
1. Amange the following aloms in increasing order of electeonegativity {ieast firsr).
C OLiNKEK

(MK Li,C,N,O@®NCKOLCCNOLLKMLLKCNO

3. 'What are the correct orbital hybridizations for carbon in the following species?

A. CHy B. CH4 C. CHzt I, sp IL sp? WL sp?
{A]AandLBand]]l[ﬂ}ﬂandl,ﬂandl](ﬂ}hmdﬂl,ﬂ-mdﬂ
([H B and I, C and 1T

3. Whai is the correct name for & constitutional isomer of C4HeBr?
{A) 2-methyl-2-bromoprapane (B) 2-bromo-2-methyibutane {C) 1-bromo-2-
methylptopane (D) 3-bromobutans

4, How many constitutional isomexs are there for CsHp1Br?
(A3 @763 11

5 In the most stable conformation of rans-1 4-dimethylcyclohexane, what positions do the
methyl groups oceupy? _
{A) axial, axial (B} equatorial, axial (C) equatorial, equatorial (1)) axial, equatorial

6. Which of the following substances are bases according to the Lewis theory?
i B0 0. AICI; OI. CH3CYHCHs IV. F-
(A)L I (B) I, 11T (C) OL IV (D) I &V

7. Which of the following acids has the highest pKq?
{A) CH3CO;H (B) Hz0 (C) NH* (D) BCI

§. Which of the following alkenes do not show cis-irans isoraerizanon?
1 Z-methyl-2-hexenz IL 1-chloro-1-butene I 1-methylcyclobexene
IV. 2-methyl-3-hexene
(&)1, I (B) IIL, TV (C) IO, ITL, TV (2} 1, 1T

9. What is the product from the dehydrogenation of 2-bromonorbomane?
(A} norbomane {B) t-norbomene (C) 2-norbomene () 2 S-norbomadiene

10. Which of the following raagents wil react with an alkens in an ang addition?
1. Cl; IL Bry/He0 I, BH3 IV. KMnOy
(AL, OB HL VO ILI (DI, IV

11. What is the major product from acid caialyzed hydration of 2-methyl-2-pentene?
(A) 2-methyl-3-pentanol (B} 2-methyl-2-pentancl {C) 4-methyi-2-pentanol
{D} 3-methyl-Z-pentens :

12. Whal; conditions would yon use to convert cyclopedins o 3-bromocyclopentens?
(A} NBS, peroxides (B) HBr, peroxides (C) Bry, CCls (D) HBr, Ha304

13. How many atoms lie in a straight line in i-pentyne?
{(A)2(B)3({C)4 (D)3
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4. ‘What are the best conditions for converting 3-hexyne to hexane?

_ {A) Ni + Hy (B) PA/CaCO;3 +H2 {C) Na/NH3 (D) NaNH; + NH3p

F 15. Which of the following compounds contain stereoceniers? L 2-methylpentane

- 1. chlorocyclehexane I 3-methyl-2-butanol IV. 2-hydrexypropanoic acid
(A)LIEE)OL VO LI M IL IV

16 For bromination of CHyCHCHCI asing Brs in CCly, the product, 1-chloro-1,2-

dibromopropane, has X possible stereoisomers and only Y are actually formed. What

are X and Y7 .

(A)3,1(B)Y3,.2{C)4.2(D}4,3

i7. Calculate the enantiomeric excess for the reaction that gives 75% of the S-form and 25% of
the R-form.
(A)25% (B) 33.33% (C) 50% (D) 73%

18. A terminat allyme, CgHig, loses iis chirality when converted to CgHy4 by catalytic
hydrogenation. What is the alkyne?
(A) 1-hexyme (B) 3-methyl- 1-pentyne (C) 4-methyl-1-pentyne (D) 3.3-dimethyl-1-
butyne

19. Amange the following compounds in the order of increasing polarity (least furst).
1 CHzCH;O0H I1. CH3SH HI. H;O IV. CH30CH;
(AOLIV,LIGLIV,ELIOLIV,L D) LILILIV

20. Place the following in the order of increasing strength of the hydrogen bonds {(weakest
furst).
1 HNH---OH; H. HiN---HNH; I H20---HOH TV. HiN--HOH
(A)LE IO, IV (B) IIL £, IV, L (C) I, IV, L T (D} LIV, T, 11

21. Which of the following compounds are secondary halides?
1. isabutyl bromide II. 2-iodobutane TIL isopropyl fluoride TV. neopeniyl chloride
WLIB LIV O mMDP)LIV

: 22 Which of the following statements characterize the reaction of R-3-chlorocyclopentene
with sodium iodide in acstone?

1. The reaction involves a carbocation intermediate.

II. The reaction involves inversion of configuration.

IH. The reaction involves reiention of configuration,

IV. The reaction gives predominately a racemic product.
AMIGHE)LIVD)], T

. Which of the following seateraents are true for an E; reaction?
1. The reaction is first order in alkyl halide and zero order in base,
. The reaction is first oxder in atkyl halide anx first order in base.
. Reamangemenis are COmMINoOn,
EV. The order of reactivityis 1" 2" >3 » 4
(AYL I BT (CYL LIV O IF IV
. The base peak for a hydrocarbon is 57. Which of the following is the most likely

compourxis?
(A) 2.2 4-trimethylpentane {B) octane (C) methyleyclepentane (D) 2-methylpentane
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E 25. What are the hest conditions for preparing frams-2-butene oxide?

(A) E-2-butepe + 3-chloroperoxybenzoic acid
(B) Z-2-butesie + 3-chloroperoxybenzoic acid

(C) 1-butene 4+ chiorine and water followed by aquecns sodium bydroxids
{D) 1 A-dichlorobutane + sodium sulfide

26. Themassspmmfnrahydmcarbanshnwsas&ﬂesufpeakssepamtndb}r 14 m/e units,
: Whichﬂfm-:fﬁﬂmint%be.stde.scribts the hydrocarbon? .
(A) a branched chain }acytlualkanc{mastmjghtchﬁn([}]anaﬂmnw

27. An alkyl chloride can be detected by which of the following in a mass spectrum?
(&) {m + 2/ = 1 () m - 18 (C) m + 2)fm = 100 (D) (m + Z)m —p, 2

28. What is the ::I}I?dﬁ?[ of hydrogen deficiency of a compound having the molecylar formula of

A)3 B)4(C)5 )6

289, Which of the following can be used to distingmish between pentane and 2-methylbutane in
the 13C-NMR ?

Spectnum?
(A} The number of signals (B) The proion coupled C-NMR (C) The chesmical shift
(I All of these )

30. Compound X gives three signals in the 15C-NMR spectrum and two signals in the 1H-
NMR spectrum. Which of the following is most likely compound X?
(A) dimethyl ether (B) disthyl ether (C) neopentane (D) methyl acetate

31. 'What is the wave number for an infrared band at 5 microps?
(A 300 el (B) 2,000 cm-l (C) 5,000 cm-1 (D) 10,000 el

32. What is the order of increasing ensrgy for the following transitions (lowest frso)?
laosa" Moasr* M no ot
(A) LY I (B) I, I, {00 (C) Tnf, 16, I (D) L, I, IO

33. The absorbance of a 1 mi. sample of double-stranded DNA, which has the extinctian
coefficient of 6,670 at 260 nm, 8 0.5128 ina | cm cuvette. If the molecular weight is

taken as 650 for ane b nnitinmepnlymm,huwmanymgmmthaaamph?
(A 3B SO (C) 75 (D% 100

34. One of the best known color indicators is pheaophthalein, which is colorless at low pH
and red athigh pH. What is the best explanation for the change?
(A) hydrogen bonding at low pH (B) reaction to form high energy species
(€} ruolecular rearrangements (D) reaction to farm rmultiple conjugated aromatic rings

* 35. How many resonance structures are possible for the benzyl cation?

AIB4OISD)6
36. Which of the following groups activate a mucleophilio aromatic substitution reaction?
$ -+ L -ClIL. -OCH3 fIl. CF3 IV. -NH; V. -CHy VI, -CN

W LILVIB) LV, VIO LI I D) IV, V, VI
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3 -.: 37. What is the electrophiie in the nitration of benzene?
2 (A) HNO3 (B) *NO2 (C) -NOs (D) *NO

38, What is the product from 2 Wolff-Kishner reaction with acetaldehyde?
(A) CH3CH3 (B) CH2=CH; (C) CH3CH)CH; (D) CH3CH2OH

. ‘What reagent conld be used to convert galactose to formic acid and formaldehyde?
(A) NaBH4 in Hz0 {B) HNO3, wam (C) AgNOs in NH3, H0 (D} HslOs

What is ihe order of increasing acidity for the following compounds (lowest firsty?
3 L. HCO-H O. CH3CH2CO-H IH. CgH5CO2H IV. CICHaCO2H
(AMOLILEIV@E) LIV, I () IL L, v, Y () ILL OL TV

F 41, Which of the following synthetic methods is best for preparing 2-amino-2-methylpropane?

: (A) The Gabriel synthesis using the potassium salt of phthalisnide and an alky] halide.

(B) Amination of a secondary alkyl hatide in the presence of a large excess ammonia.

(C) Reduction of a secondary amiste using LiAlLHy.

(D) Reductive amination of a ketone and a primary aming by hydrogen and a transition
mesal catalyst. :

42, The "ring around the bathtub” is a problem with soaps but not with detergents because
(A) Soaps are more acidic (B) Soaps are more basic (C) Detergents have soluble
calcium salts (1) Soap micelles are nnstable in acids.

oty b

F 43, Which property of phospholipids accounts for their abiity to form fluid membranes?
(A) nonpolarity (B) unsaturation (C) hydrophilicity and Epophilicity (D) Lipophiliciry

- 44 Which of the following is a aseful carboxyl protective group for polypeptide synthesis?
s (&) benzyl alcohol (B} benzyloxycarbonyl chioride (C) tert-butyloxycarhonyl chloride
D) dicyciohexylcarbodiimide .

E 45, In a Mermifield solid phase peptide synithesis, if there are 4 steps and each goes in 90%
yield, what is the overall yietd?
(A) 18% (B) 59% {(C) 66% (D) 50%

k. 46. The tertiary structure of proteins depends primarily on which property of amino acids?
; (A) disulfide bonds (B) hydrogen bonds (C} amide bonds (D) polar side chains

E 47, Nucleosides are rapidly hydrolyzed in which of the Following?
: (A) HaO (B) dil NaOH (C) dil HC1 (D) none of these

£48. Hydrolysis of DNA gives which of the following materials?
i . L ribose M. adenine IIE. deoxyribose EV. uracil
L @WLIE) LI W IV DY LIV

bio. What is the best desctiption for the mechanism of hydrolysis of phosphodicsters?
; {A) SNj (B) E2 (C) SNz () E1

8 The backbone of DNA is best described as:
¥ {A) pairs of complementary bases {B) polyphosphate esters of 1,3-glycols
._._{(C) pyrophosphates (D} sugar glycosides
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I Please predict ﬂli_r‘: major product for each of the following reactions (A w Q). {(30%)
ﬂg :
1. 1-
1-methyleyclohexene SRS - A
i Br, NaNH, BH,
% T ﬁ o CCl, a NHm}h CH3CDE}DF B

3. Pheromone, the sex aﬂ:acmntnfthamaleinwmhashﬁensynmesimdhythefuﬂuwmg
sequence. Give stersochemical structires for compounds C to |

ethylens + 3-methyl-2-cyclobexenone -—Pﬂ—r- C (CgH,1,0)
bromination co,*
c * D (GH}0Br) ——— E(CH,,0)

E + CH;Li E (C1gH,50), a single sterenisomer

E + 10,7050y —— = G (C,H,,0), a carboxylic acid

G + excess PhyP=CH, =———— H (C;H,;0,)

NaAlOR)-H
B R e HCWHO) phoromone

N
4.  pans-1,2-Diethyloxitane ﬂ:— 3

5. DIBAL, toluene H,O
B r—

:i:i ﬁ 78°C HCT
: NaBH H.O
HyC~—C— C— C=—C=—0CH 4 ey
Ha : > ~ao b
LiAlH, H,0
™ ~ho ¥
2 - S0Cl, ACL  ZnHp
Far-
COOH CE = N
' 7 0 0 :
. i II Il — l} NH.DCHZ(:Hj. o
O oo o

2) H0"
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I Identify cach of the following isomers of formula CapH g0 %)
Izomer X (m.p. 88 "C) Isomer Y (m.p. 88 "C)
2.23 ppm, singlet, 1 H 2.14 ppm, singlet, 1 H
3.92 ppm, doublet, 1 H,J=7Hz 3.55 ppm, singlet, 2 H

4.98 ppm, doublet, l H, J =7 Hz 7.25 ppm, broad peak, 15 H
6.81 pprma, singlet, 10 H .
6.99 ppm, singlet, 5 H

What single simple chemical test wonld distinguish between these two tsomers?

IV. Give a strocture consistent with each of the following seis of proton NMR data: 6%

(@) CaHsBrO; {b) C3H3zCl10;
1.08 ppm, tiplet, 3 H 31.81 ppm, singlet, 3 H
2.047 ppm, quintet, 2 H 4.08 ppm, singlet, ZH

4.23 ppm, triplet, 1 H
10.97 pptn, singlet, 1 H

V. Draw a mechanism to explain why only one product greatly predominates in the case of
bromination of cholesterol. %)

Bra
— = 50,60-Dibromo-3f-hydroxycholestane

85%

Y1 In KNH/NH>, protium-deuterium exchange takes place at the following relative rates:
0-CgH4DF : m-CeH4DF - p-CgHaDF : CeHsD = 4,000,000 : 4000:200: 1.
How de you account for this sequence of reactivity? (3%)




