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I. Choose one correct answer for the following questions

[E54)] #3514 > 53604 > 54 130254 » fir T A X BEEL S RIEE » AHAFT A Job o
1. According to atomic theory:
(A) The nucleus is positively charged
(B) The nucleus contains both charged and uncharged particles
(C) The electrons contribute very little to the total mass of the atom
(D) The electrons are located in the atomic space outside the nucleus
(E) All of the above.
2. A coenzyme frequently encountered in transamination reactions is

(A) Tetrahydrofolate (B) Pyridoxal phosphate (C) Thiamine pyrophosphate
(D) Biotin (E) NADH
3. Which one of the following structures represents a different compound from the other three?
UH,
C H CH;
(:Hg J HE! ﬂ )CHg \\\\CHS
m’(ﬂ{s CH3 H H H H
1 2 3 4
A) 1 B) 2 < 3 (D) 4 (E)  All of the above are the same.
4. Which of the standard amino acids is achiral?
(A) Lysine (B) Proline (C) Valine (D) Alanine (E) Glycine
5. Which of the following Newman projections does not represent 2- methylhexane‘7
CHj3 CH(CH3), CH,CH3;
: $ : : $ : : $ : : $ :CHZCHZCHZCH3
c:Hchch3 CHZCH3 CHZCH3
(A) 1 (B) 2 < 3 (D) 4 (E) both2and3
6. 2,3-Dibromobutane can exist three stereoisomers as shown below. What stereoisomers would be formed by the following
reaction?
Me Me Me
/= Br2 5 H——Br H——Br  Br——H
e Me ) H——Br Br——H H——Br
Me Me Me
1 2 3

(A) 1only (B) 2only (C) 3only (D) land2 (E) 2and3
7. In the following structures, the protons pointed by arrow (on C2) which belong to diastereotopic hydrogens.

Me Me
N ” Yz N NE \ Ne »
@A) o ® (C) H CHH (D) H—l—ﬁ (E) None of the above.
CoHs CoHs 3 2s
8. What is the correct [UPAC systematic name for the following compound?
Cl
Cl
(A) 1,2-Dichlorocyclohexene (B) 2,3-Dichlorocyclohexene (C) 1,6-Dichlorocyclohexene
(D) 1,2-Dichloro-2-cyclohexene (E) None of the above.

9.  What is the formal charge on the nitrogen atom indicated with the arrow in the following compound?

i

CH;— CH,—N—N=N:

(A) 0 B) -1 (©) +1 (D) —2 (E) +2
10. Which of the following nucleophiles reacts with Mel in greatest rate in an aqueous solution?
(A) Me0®  (B) MeoH (C) HO® (D) CH,cOL  (E) Mes®
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Which of the following compounds would have a greater dipole moment than you expect?

(A) (B) ©) (D) (E) None of the above.

Compound A: M" = 86, IR absorption: 3400 cm™,
BCNMR spectral data: Broadband-decoupled BCNMR: §30.2,31.9, 61.8, 114.7, 138 .4,
DEPT-90: 6 138.4; DEPT-135: 6 138.4, negative peaks at 6 30.2, 31.9, 61.8, 114.7. What is the structure of compound A?

A) A~~~ (B O—OH O HoNANE (D) A~A~OH  (B) ~A~NH

In the following, which one is the most acidic compound?

0O O O O 0O O
0N NO, /JL\/JL\ Eua’u\v/u‘OEt ’/u\v/u\OEt
1 2 3 4
(A) 1 B) 2 (C) 3 (D) 4 (E) 2=3

Compound | has a molecular formula CsH;,0, and 'H-NMR data shown below: & 0.95 (d, J=7Hz, 6H), 2.10 (s, 3H), 2.43
(m, 1H). What structure fits compound 1?

o)
o)
(A) )\0/\ B N~ © o™ D) cHO ™S (B) )H/

What is the coupling constant for the H, and Hy, protons in the 'H NMR spectra of the following compound?
Hp.  CO,H

Cl Ha (A) 0 Hz (B)3 Hz (C)7Hz (D) 10 Hz (E) 15 Hz
Which of the following orbital represents the HOMO of 1,3-butadiene in ground state?

Which of the following dienes would not react with a dienophile in a Diels-Alder reaction?

(A) \—/™\ ®) Oi) (C) @ (D) (E) None of the above.
(@)

Arrange the following compounds in order of increasing reactivity to electrophilic aromatic substitution reaction.
O O G G O
1 2 3 4 5

(A) 2<8<4<1<5 (B) 1<2<4<3<5 (C) 2<4<1<3<5 (D) 2<1<4<3<5 (E) 2<4<1<5<3

Which of the following reactions could not produce the desired product?
Br ROOR

(A) CH3CH,CH=CH, + HBr — CH3CH,CHCH, (B) CHsCHCH=CH, + HBr ——= CH3CH;CH CH,Br
Cl OR

(C) CH3CH,CH=CH, + HCI — CH3CH,CHCH, (D) CHsCHCH=CH, + HCI ——=  CH3CH;CH,CH,CI

(E) None of the above.

Select the most reasonable formula for the compounds with the following mass spectral data: M at m/z 101 with a minor

M+1 peak.
(A) CsHoCl (B) CsHipN; (C) CeHisN (D) CoH;,O (E) C¢HoS
What reagent should be used for the following reaction?
?
NN — N AN
(A) CH3;CH;MgBr (B) CH;CH,Li (C) (CHsCH2)2Zn (D) CH3;CH;B(OH), (E) (CH3CH,),CuLi

Which of the following alkenes is most reactive toward ozonolysis?

w = ® ~ © /= o Y= ®_J

Which of the following ketones show strong characteristic band at 1815 cm™?

() i (B) E(o © (=0 o (Fo ® ©=0

In aromatic nitration reactions, nitric acid (HNQO3) is used in conjunction with the stronger acid, sulfuric acid, H,SO4, to
form an intermediate. Which of the following could be the formula for this intermediate?

@
A NoY¥  (B) H;502 (©) H,NO; (D) HNO, (E) NO
What is the best reagent for the following reaction?
OH ? 0]

Ph’l\v/A\OH Ph/u\v/A\OH

(A) PCC  (B) NaxCr,0,, H,SO; (C) DMSO, (COCI), then EtsN (D) MnO, (E) H,CrO,
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What is the major product of the following reaction?
Y INg —> 7
I

(A) /\)I\/N:g (B) /\)Ni/| ©) /\/\NK_E]‘N (D) /\/Nk/__-l\l‘N\l (E) None of the above.

What product would be obtained by the following reaction?

O 1. LiAIH,
NG L ?

\Me 2. Hzo

( > 0

M Med
A) Sy B TN () TN on (D) A~ e (B) Noneof the above.
|
H

Me
Which fragment would you expect to be the base peak in the mass spectrum of limonene?

Me
Me  |imonene

(A) m/z=136 (B) m/z=121 (©) m/z=93 (D) m/z=68 (E) m/z=49
What is the major product of the following reaction?

Me
O HCI (1.0 equiv.)
>

Cl Me

Me Me Me Me
* ®) ch © ©) uU ® [
Cl

Cl
Which of the following would correctly describe the respective >°C NMR and "H NMR spectra for the indicated atoms for
the compound shown below?

CH;, o 2
R4

CH3CH2|CHCH2CHCH2CH

CH
; |

(A) Atom 1 would produce a peak at 205 ppm and atom 2 would appear as doublet
(B) Atom 1 would produce a peak at 175 ppm and atom 2 would appear as a singlet
(C) Atom 1 would produce a peak at 205 ppm and atom 2 would appear as a triplet
(D) Atom 1 would produce a peak at 175 ppm and atom 2 would appear as a triplet
(E) Atom 1 would produce a peak at 175 ppm and atom 2 would appear as a doublet
What is (;:he major product of the following reaction?

Me Me,CuLi
—» ?

Br
Me

O Me Br Me Br MeO
Me Me Me
Me Me
(A) (B) ©) (D) (E)
Me Me Me

What is the major product of the following reaction?
0]

KOH
H ——— 7
Me)J\/\/\g/ MeOH, heat
0 CHO o
(A) Q:o (B) @)(Me ©) GE (D) Ve /U (E) None of the above.
Me

How would you carry out the following transformation?

(A) 1.(a) NaOH, (b) CH3CH,Br; 2. Na, NHj, (B) 1.Na, NHjg; 2. (a) CHsMgBr, (b) CH3CH,Br
(C) 1.(a) NaNH,, (b) CH3CH,Br; 2. H,, Lindlar’s catalyst (D) 1. (a) NaNH,, (b) CH;CH,Br; 2. Na, NHj,
(E) 1.(a)BulLi, (b) CH;CH;Br; 2. Hy, Lindlar’s catalyst

What is the best reagent for the following transformation?

®
N=NCI® 9 F
o —
(A) HF (B) CuF (C) HBF, (D) BwNF (E) F,
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35. What product would you expect of the following transformation?

Br 2 KOH
NP B2 2K0H -,
CH.Cl;  EtOH
OH 0] o
0]
(A) ph)\/P“ (B)  pr<LPh (©) ph—==—ph (D) Ph)J\n/Ph ® A e
OH @]
36. In the following reaction, what is the major product?
BI’2, Hzo
ONANOH 2

Br OH Br OH
(A) OH (B) OH () P~_OH (D) @2 (E) OH
BrH\/\/ BrH\/\/ (Ijﬁ\/\/

37. In the following reaction, which compound is the major product?

o g 1. NaNH,
Ph—P —
1" CH;  2.n-CgH;CHO
Ph Ph
(A) Noreaction (B) NN (0O) /__\__=/—_ (D) Ph—P{_~_~_~_ (E) Ph—R"
I-l’h z pr \=

38. Which of the following reagents could not be applied to the following transformation?

Me
2 Me
: — CO
Cs
(A) HgCl,, CaCOs, acetone (B) NiCl,, NaBH4, DMF (C) Raney-Ni, EtOH

(D) n-BuzSnH, AIBN, benzene (E) All of the above work well.
39. What is the final product of the following reaction?

1. NaNOz, H2504
OzN—Q—NHz > 7
O

(A) om—@—o—@ (B) OZN_Q_N\‘N_Q_OH (©) OzN—©—503H
(D) OZN—Q—H—Q (E) None of the above.

40. In the following reaction, what is the major product?

/J;f + /\/\OH —_— ')
o
© (@)
(A) ﬁo' V) /J;o(\ /j © OJ]\ " P SN ] ﬁo’\J
@) (@] 0] 5 OH

41. What is the best reagent for the following transformation?
S
_ =
J =00
(A) 1. PhMgBr, ether 2. Ha P (B) PhCH,MgBr, ether 2. Ha® (C) Ph3P=CHPh, THF

(D) (PhCH;),CuLi (E) All of the above work well.
42. In the following reaction, which compound is the major product?

Me

IN _— ?
Nl
H

Me Me Me H\
Ph ,N
(A) Nep ® ©) (D)
H N N
H H Me




43. What is the final product of the following sequential reactions?

CO,Et 7n CO,Et CeHsCHO
Br — ZnBr ————3 ?
25°C
EtO,C,

CO,Et coe
2Et CO,Et
(A) O b\@ @ @j ®) “

44. In the following reaction, which compound is the major product‘7

e
ANMEBT e = 9

(2.0 equiv)

@)
Cl
w Y 0 T PO ﬁi © (\/\Q

45. In the following reaction, what is the major product?
0]

= =~ chp
| —_— ?

O, O O, O
iff)k ®) ir)k © Er)k D) ifc)k © y

46. In the following reaction, which compound is the major product?
0]
Hy P

O — > ?

Ho /—©H HO Me QA—H o) O~_-OH
(A) .)(‘ (B) .)<‘ © (D) (E)

47. The following substance is heated in the presence of aqueous NaOH. The product of the reaction is:

NaOH
OHC Me —— > ?
CO,H CO,H Me
(A) © (B) © © (D) BothBand C (E) All of the above.
CH,OH CH,OH

48. In the following reaction, Wthh compound is the major product?

/X POCl;
< ON-00 —» ?

(A) pocl, (B) @Poaz (©) C|20p—@N o (D) CIzOP—@N ~oH (E) O\

49. In the followmg reactlon Wthh compound is the major product?

é/COZEI
?

CsOH
CO,Et

CO,Et CO,Et
N02 F
(D) Eto,C
cl

CO,Et




50. Which reagent would be best suited for the transformation shown?

CHO CO,H
H——OH ? H——OH
H—OH —®  H—-OH
Me ® Me ®
(A) alkaline Cu” inH,0  (B) Ag® in H,O/NH; (C) Ha, with Ni catalyst
(D) NaNOj at 0°C (E) NaBH4in H,O
51. In the following reaction, which compound is the major product?
F Q9 HN
oy Ak
N Y
cl g
H
N
0O O 0O 0 [ ]
OO W OO @i
(B) nH (O F
Cl N N/\ Cl N k’ |
A k/NH A cl N

HNJ A A

52. Inthe followmg reactlon what is the major product?

m S %

53. In the following reaction, which compound is the major product?

DMSO, (CO),Cl,
NS NS
)\/\/k/\OH

(CoHs)3N

) 0O
(A) )\/\/K/\CI (B) WCI © WH
0
(D) M/\ N (E) WN'Et

Et “Et
54. Which of the following reaction is called Suzuki-Miyaura coupling reaction?

O\ CO,Me Pd(PPh3)4 (cat)
A \(j/ X COZMe
(A) B(OH)2 aq. NaZCO3 O2N |

P
N

N (Phgp)zpdC|2 (Cat) N=
(B) MeOZC—Q—I + n-BugSn—/ \ _— MeOzc—Q—Q
Pd(PPh3), (cat)
©) MeOZC—Q—I + Ban—@—CN —_— MeOZCCN
Pd(PPh3), (cat)
(D) MeOZC—Q— —@ ———>» MeO,C O = O
Cul, Eto,NH

(E) None of the above.
55. In the following reaction, which compound is the major product?

SO,CI
/\%H 2 ke
Pyridine
H N?} H HO H HoN

*) /\/(N3 ® K © /\/< D) /\;<NH2 ) /\/<H

%6 F % 10 F




56. In the following reaction, which compound is the major product?

MeQO I \ OMe
. Pd(PPh3)s (cat)
N-O »> 7
NEt; (12 eq)
N
MeO co,Me MeCN, 80°C, 10h
@]

OMe OMe OMe

OMe

NCO,Me
57. In the following reaction, which compound is the major product?

NNNNDNNDN + O —_— ?
NOH heat

(A) NN, (B) /\/\/\)LNH
Q N
(D) /\/\/\)LH (E) /\/\/\/C"

58. In the following reaction, which compound is the major product?
0]

© /\/\/\)L
OH

CgHsCOzH
Me —_— 7

O

@) (@]
00 O P
() Meo)j\o ® (Y © Me/lklo) (D) Me/lkoo ® Y \C\:/M
e

59. What type of intermediate is present in the following reaction?
KOH

+ CHCly ———— Cl
Cl
(A) Carbocation (B) Carbanion (C) Free radical (D) Carbene (E) This reaction has no intermediate.

60. The following reaction is an example of the Ugi-Heck reaction. What product can be produced?

e S Q 1. MeOH 5
' 1
PhCHO + MeO‘@'NHZ + CE%% + @_/Z)LOH 2. Pd(OACc), K,COg
|
O Ph
0 S H+ H+
. N>< @_/Z)LN)\H/N S ‘ N)\n,N
(B) | ©
OMe OMe ome
0 (@] Ph
S NJ< g '\‘)\ﬂ/H (
| |
(D) O O (E) | © o

OMe OMe
[Eigig] -'E{EZA\ v 2340 & ﬁé&% 1&31@]#0.54\ s -2 :k"wl{?k\ﬁi ’ #\f"t‘*é‘ Y S A B | A

61. List the following esters in order of decreasing reactivity in the first step of a nucleophilic acyl substitution reaction:
O] @] O 0]
] " 1 1
ch—c—o—© H3C—C—O—<:> ch—C—O—Q—CHg H3C—C—O—©—CI
1 2 3 4

(A) 2>3>1>4 (B) 4>1>3>2 (C) 2>4>1>3 (D) 3>1>4>2 (E) 4>2>1>3
¥ 7TF % 10 7




62. The chiral centers in the structure of penicillin V are indicated ( C-

one is wrong?

HH H
Penicillin V
(A) 2S (B) SR (C) 6R (D) 6S
63. What is the structure of the final product?
OH
0 NaOH/EtOH )\NH2
- > 7

Cc
OH
Jdeepan
OH H

N

o L o IO
()OH ()

OH
Jeetas
OHHJ\

2, C-5, and C-6). In the following assignments which

(E) None of the above.

Tecane

64. What is the structure of the final product?
0]
oH C|)J\ CH, NH,OH H®
— 35 para-product > » 7
AICIg heat
o @]
O NHOH HO
(W) o= W (B) Ho—Q—QMe (©) Ve
Me o NHOH
NOH
e Y © oy
Me H
65. What is the major product of the following four components’ reaction?
O O
(2.0equiv) + PhCHO + NH3 — e ?
Me)j\/U\OMe
0 Ph O 0] Ph @] Ph
Me Me
(A) | | (B) L ome © o M
Me N Me Me N N Me
H H o) o) H
o Me o Me
Ph Me
MeO MeO
@) MO ] ® "]
N~ Me N™ Ph
o H o H

66. Inthe following reaction, which compound is the major product?

(o]
COOH — 5 ?

©: o) COOH
) g (B) @,,{;N

What is the major product of the following reaction?

><;>:o PhSOzNHNHZ
'
(A) >Q_ (B) >Q_

SO,Ph

2

* 8 F

67.

SOzPh

» X
7~

10

©) 4/\><f°
H

©

COOH
'N—O—COOH
N

COOH

COzH

OHH

N
I}IH

SO,Ph

(D) (E) None of the above.

-

P
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In the following reaction, which compound is the major product?
O_Me HC=CHCHO PhgP=CHEt
wr -~ ?
H
= Et
Et B !\
W ® Me/gQ © /)
Et -
/[M ®) & / \
] (@)
What is the final product of the following sequential reactions?
) + \—/ ' —_—
EtO
(A) HO/j\Jj\ (B) Ho/fj/ B © EtO)‘\g\/( B (D) HO/\& Et () HO/\E\/E
Cons1der the react1on g1ven below, wh1ch of the following is not apphcable to this reaction?
@:CHZ + MeO,C CO,Me — COzMe
CO,Me
(A) An example of cycloaddition reaction (B) Bond formation is suprafacial (C) Bond formation is antarafacial
(D) Prefer under thermal conditions (E) All of these apply to this reaction.
In the following reaction, which compound the major product?
nBuli -BuLi CHCl3
8 —
6
CHCl, CI3 Cl C' cl
*) “ ®) © OQ ®) o Q1
In the following sequential react1ons, what is the final product?
o /(:\I\
anhydrous HBr Mg M
\)L + HO/\/OH Yy - - € O> HCI/H,O/THF - 7
CuBr, Me,S
(0] O (0]
(A) ij:} (B) Qé © d:} (D) Qﬁ> () df}
Me Me Me
What is the structure of the final product?
< NH .
/\n,OMe - I—'A"‘|4> PhgP, CCly o Mg L b(—:gzophenone>
o ether 2.H
) HO*/\x O ®) HO*A/ O © HO*A/ O
®) HO*/\/ O ®) HO*/\/ O
How could the followmg transformation be accomplished?
CHs CHs
H3C—|—Br — H3(:—|—NH2
CHs CHsy
o)
cH 1. Mg, ether 4. SOCl;
N ol o NaNH, . CHy, T N 1@ o O e M 2 co, 5. NaN3
+ ro — A,
@ Y B roe—per © 5= (O RCTBr e H,0 6. heat
3 CHs 3.HO CHs ' 7. Hy0
CHs 1 Nan;
(D) HaC——Br (E)  All of the above.
CH, 2 LIAH,
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In the following reaction, which compound is the major product?
-OH

O Ph
OUE. w (Tyn © CT F o Do
A% on mph © Q\I)—P“ ®) ({)I/)—Ph E) w

In the following reaction, which compound is the major product?
Me

EtMgBr PhCH,Br
N\ —_— — ?
N
H

Me Me Et Me Me Me
Ph
(A) @(% (B) @ff P © ©f§ (D) @V (E) @fN\gvP“
N ph N N Et 4 Et

Photochemical reaction of 7-dehydrocholesterol to vitamin D3 involves two types of pericyclic reactions. What are those?

?
— —
HO 7-dehydrocholesterol HO vitamin D3
(A) Electrocyclic reaction and sigmatropic rearrangement (B) Electrocyclic reaction and ene reaction
(C) Cycloaddition and electrocyclic reactions (D) Cycloaddition reaction and sigmatropic rearrangement

(E)  Ene reaction and sigmatropic rearrangement.

What is the final product of the following reaction?
¢O2H 1. Na, NHg)

MeO —_— ?
2. Mel

3. NH,Cl, H,0
CO,Me HO,C

HO,C Me Me_ ,CO,H Me

Me
What is the major product of the following transformation?
Me

mCPBA NaOMe

CH,Cl,
Me Me Me Me Me

(A) (:O\ (B) (:b\ (©) (D) . (E)
= OMe = OH

Y “OH “OMe
OH OMe OMe OH

What is the final product?
Ph OMe
(C) Br:
(@]

“"OMe

T

T
OIII
I

Tin

1.NaH BBr3
o

2. CoHgl

Ph
—>—©—OM6
O
Ph OMe
AN

BroO

(B) )
O
b OH Ph OH
o~ w ~A A
O OH



