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1.Wrhirpn of tne following chaicas represent [§)la palrc of trescnance
strpectures?

Al o OH
|

“H fH-*~fC—H , CH CH = H
3 2 3

B+ + .. +
CE CH=—1H : CH_ CH-—=UWUCH
3 s 3 3 v
C. A H
", e 1
CE=C =N , L= CEZ=EN:
‘ {
Hgf H

D. Both & and ¢
E.Batk b and ¢

2. The structure of wvitamin C is shown below. Which cne of the folliowling
Statements concerning this structure is net correct?

[EE
A.The malecule contains 2 pli bopds.
. . 2 o
B. The mo.ecule zontains 1 ap” hybridized oxygen atam.
C.The molecule contains 3 5p2 hyvridized carbon atoms.
D The moleculae can be classified as an aldehyde.
E.The molesule contains mere than one hydroxyl Qroup.
3. The sZructures below ara:
CH i
3
A -, H H H
H
H CH CH
I 3 Ly 3
q 3

A.not isomers

B. conforraticnal isomers
C.geometric 1somers

D scructural isomers
EF.both b and 4
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4.Hzw do alkyl suvbhbstituents stakllize 8 carbozarionic center to which they
are attachaed?

A.Through an inZductive removal of electron density tren the cablanic
CERTer.

Through an inductive dopatlion of glectoon density Yo the ZatTignic
center,

Throogh REyperconjugation.

Lhoth a and oo

.doth b and c.

mEm e

S.Wwhich of the fellowirg spesies 1s the ieast nucleophilic?

l.iCH3}3CG“ B.HEG fLiCHabBN ﬂ.EF3 E'CH-

6. hdditicon of Br; to (E)-3-nexene produces

A.a mesc dibramide

B. 2 mixture of enantiomerig¢ dibremides which is optically active
-2 mixture of enantiomeric dibromides which i= optically inaccive
D2 -3, 4-diprome-l-hexene

E. (E)-3,4-dibromo-3-hexene

T.What twz atomic orbitals ay hybrid atomic orhitals averlap to form the
C-0 bond in ethanol?

A.C 5;3 + o sp3
B.C spj + o p
C. o 2 g
s n 3P + O sp
|1 M sz + g sp3
E. mone of the above

8.Which of the following alochols will raact most rapidiy with the Lucaa
reagent (HCI, EnClE}?
A.[CH3}3CUH
C. CHCHOHCH,CHy
n1[CH3?ECHCHEDH

Q. 4hsosphion of what type electromagnetlc radiation results in transitions
amang allowed vibrational motions?.

A.X=-ravya

B. radic waves
C.microwaves

D ultravioler light
E.infraraed light
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10. The energy difference between the allowed spin states for an “H Rucleus

is the strength of the externa. magnetic field ir which it
L% placed.

A.independert of

B directly propsrtional to
C.inversaly proportional to
D exgonentially related to
E.lagaritbmically related to

1l.%hat results when tis-2-butene is subiected to the foilowing reaction
aequerce: {1 Cly, Hz0, (2) NaOH, (3} Hy0%2

]
A3 mesa epoxide
B.a 1:1 mixture nof esnanticmeric epoxides
C.a mese diol

D.a 1:1 mixture of enantiomeric dicls
E. Z-putarol

12. Whieh #f the species belcw is less basic than Acetylide?®

A.CH3L1
BiCHEGNa

L. MadH
D.both b and =
E.all of :-he above

3. ahsorption of HV-visible energy by a molecule results in:

A, vibraticnal transitions
B.cleztronic transitiens
C. »otational transitions
. ruclear transitions

E. rone of trhe abave

f4. Which of the fallowing compounds has the moat 2iqnals in the
noise~decoupled *3C HMR spectbrum?

A oc—dibromobenzensa

B. m-dibromohenzens

C. p-dibromohenzens

i, 3, 5-tribromchenzane
E.1,2,3,4-tetrabromobenzens

15.In eiectrophilic aromatic substitution reactions the hydrokyl group ia
an a,p-directay bhacayse:

A.it donates slectron density te the ring by induction and
destablilizes the meta sigma complex.

B.i:t donates electron density to the ring by resonance and stabilizas
the ortho, paraz sigma complex.

C.i: donates elactron density to the ring by induction and stabilizes
the ortho, para sigma complex.

D.ir donates =lactron density to the ring by resonarce and
destapilizes the meta sigma complex.

E.it withdraws electron density from the cing by induction and
destabilizes the meta sigma complex.
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16. Consider the equiljbrium of gacay of the carbeny] compounds with HCM to
produce cyanaokydrins. Which ig the ggrrect ranking of compounds in
crder of ingreasipg Keg for fhis sgnilibrium?

A ESCO < gyclchexanone < CHLCRO < Z-methyleyclonexansne
B-CHEEHG < 2-mekbthyloyclaheiancna « zyvclcherxanone < HECG
C.cyslohaxance < 2-methvloyclohezanons < HECD i CHECHO
L. cycloberanone < I-metnyloyolonezanons < EHEEHD < HEEG
E. 2-metlivloyolanetsnonse < cyclohexanons < CHHCHD < HECD

[7.The sktrongest dichlorobutanols acid ias:

Az, Z-dichlorohetanois acid
B, 2, 3-dichiorsputanols acid
C. 3, 3-dicklzrockutannic acid
D 3, 4-dichlerchuranosic acid
E. 4,8-dlchlorobukanaic acid

lﬂ-LiH;[GE[CH3]333H wiil reduce an aciq chloride to an:

A alcohel B.alkane C.acid D. aldehvde E.ocetal
I T¥cically, amides will kRydrolyze uncer L eanditions than esters.

A, milder

B. mcre diluze
. stronger

I} lesys wigorous
E.more salins

WM. The ralatianship bevwoen kabones and theis SHITESEORALNT ehsis 1s noe of:

A. isomer=.

B. stereaisomers.
C.=nantiomers.
P dlasrerecmers.
E. tantocmers.
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1. Wnite the stepwise reaction mechanisms for the following
transformations: (5 points each)

) @ﬂﬂﬂﬂ (1) LiNHyt-BuOH __ Oﬁm
(2) Hs*O

H
(b) O/\/?\ Cro, __O/\)i
pynidine

CHgy
(cy CHg i‘/ﬁ\

CHa
NaGH, A

¥

NH (1} NaNQ,/HC] _
(3} ®/ 2 H:y(), 5°C _ @/C-N
(2) CuCN
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1. Provide necessary reagenis to complete each of the following multisiep synthetic ransfor-

mations. Show the structure of systhetic intermediate for each synthetic step. {10%)

(a)
- g
& )—=—"CHCH,CHy — =  HQ A HoCH,CHy
+

H OH

(&)

UCHS ? E' HE

Br

)

Predict the major product or provide necessany 1eagent(s) for ach of the following reactions.
Clearly indicate the stereochemistry of the product when necessary. (24%)

(a)

HECD\O . heat

{b}

c heat

¥ CHyNH, - 7

o, NG, PTESSUTE

(c) O
NH

(d) |

Hal HI, excess

CPH—HHECHEGH;; - 2
Hag heat
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I, POIOAC),

heat

g D
0
£

ity
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(£}

NH,NH,, KOH
HOCH,CH,OH, heat

{h)

1y NH;OH, CH,COOH
2) LiAJH,

r——
pod
™

3 B 5-

1) BH; i
2) HyO,, NaOH -

?

<

1) CHj(excess), Ag,O
2) heat

(k}

o

1) NH(CH,),, H*
2) NaBH,CN

)

b

)

H HBr, peroxide

B
b ol

?

<

s { mx’] = -mens (58] AEE
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— (I
CHgy

?

?

3. Deduce a possible structure for sach of the following compounds with the given IR

absorptions. Give details for your assignments, (6%)
. {a) C3H3Br 3300, 2900, 2100 cm-1.

(b) C4HRO: 3000, 2715, 1715 em-L.
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4. Deduce a molecular structure for the cempound with the given spectral data. List the
Structural characteristics which you can determine from that spectrum.(5%)
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3. Deduce a molecular structure for the compound with the given spectral data. List the

structural characteristics which you can determine from that spectrum {5%)
Molecutar formula CgHgO
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