R U M OE X B & W K

| 8

N+ EE M2 B TR (FF) ER TS ABRELR

FHALRE  am/iolr T ms ) w omEms [EES) ARS

L. Please choose a correcs answer for each of the Tollewing questons, B

1. Which of the following specias are isoelectronic? 1 Be2+ ILNe In 82- IV Mg2+ Vv N3-
ALV, VB VO LD vy, v

2. Which of he following beleng in the groonp of constipitional isomers for C3Hglh?
I CH3C0O;CH; T CHy=CHCH,0H I CHa=CHCO:H IV HOCH,CH,0H
VCH1OCHOH (AL OL¢BYIL IV, v (Y L, T, v (DY L

3. In which of the following molecules does carbon have both sigma and pi bonds? TCH,
Il CoHp O HCO IV CHAaNH V CO» (A, V(B) L IV (CY IL, 1L WV (D) IO, I

4. Which of the following matches are correct? | I’Ei"t T iso Misec 1V neo

A B CH; D CH,4
CHyCHp— CIH-— CHg— cH—ﬁ— EH:—L—E— EH;——J:——
CHa GH;,

(AY T and A, fl and B (B) IIT and B,IandD(C}IandE, I\f’ and D {DH Mand A, IV and C
5. How many isomers (constitutional and geometric) are theee for dimethyleyelopentane?
A)IMIC7(INY
6. Which of the following are more stable isomers?
I cis or ftrans 1 4-dibromocyclohexane IL cis or trans 1,3-dibromocyclobexane
(A) Lcis and I cis (B) Leis and 11 trans () L trans and I cis (DY 1 frans and T rans

7. How many dichlorinated products would result from the following reaction?

, hy
3-methylpentane + chlorine — - (AY4{EBYB{C) 1O (D) §2

2. What 15 the pH of 5 10% 1onized solution of vitamin C {pK,1 = 4.17)7
(AY 31T (BYS17 () 4.17 (D) 2.17
9. Armange the following compounds in the order of increasmg acid strength {weakest first),
I phenol (¥, = 1,12 2 10710 11 pyruvic acid (pK, = 2.4%) LI aspinn (K, =33 x 10r%)
IY carbonic acid {pK; = 6.38)
(A) L 0, IV, T1 (B} 1, IV, IO, Lt {C) IL, TV, 100, I (D) IV, I, £, Ik
10, Which of the {ollowing 1kenes are E-formg]

cl
|L N CHCI Br, cl
— H

4 u\ OH ;E_C< 2‘:\ — C/ G=<

C= W cH C— el \
e <H e e
I 11 m
{AYL I (B) II, IMT (IO, #Y (D) 11, IV

HO

Iv
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1. How many isopreng units are there in vitamin A”? (A)2(B)3(C)4(D)8

CH,OH

12, Which of the following reagents will add to an alkene in a Markavnikov oticntation?
I Hy I HBr/peroxides 1L BC1 IV Heg(QAcC)HAO
(AYLIL AL (B) IN, TV (C) 1L IV (D) 11, 111, 1V
13, Which of the following react with alkenes by a (ree radical mechanism? I HE/peroxide
I BH; LI Hg(OAc); TV NBS/Mheal (AL I (BY I, IV (C) I, IV () I1, I
14, Which of the following are examples of syn sddition 10 alkenes?
I hydropenation I hydration I hydrobromination IV hydroboration
AYLITBYIOL IV O IR LIV
15. What iy the order of incrcasing acidity for the following compounds (weakest Mirst)?
I HC==cCH [INH; IINCH;0H I¥ H,O
{AYIVIILTL EABYIL IV, DL [(Cy I 3L L IV (D I, 1, 102, IV
16. What is the order of increasing stahiliy of the following cations (least stable first)?

1 1 D m ) vy D
Hy  HaCo=C— CH, CH4CH,— CHyg {CHglC~— CHy

(AYLIIL IV, IH(By IV, L TL I (OO O, T, I, IV (D) L IO, OO0, IW
I7. Which of the following substiments will activate a diene in a Diels- Alder reaction
—CHs — CHO —C=N —C[CHys —OCH; —NQ;:
I 11 111 IV ¥ b |
(AYIL LB I IV, V(CHILTIL VI (D) L 1Y
185 Which combinarion of !djw::rj::l and dienophile will form the Iolluwing Diels- Alder product?
C Hj5
U CHjy
(A) Z-meathyl-1,3-butadiene and 1-chloropropen: (B) 2-chloro-1,3-butadiens and cis-2-butene
(C) 1.3-pentadienc and cis-2-chloropropene (D) 2,3-dimethyi-1,3-butadiene and vinyl chioride
19, The specific totation of levorotatory lartarc acid is +15.9 degrees. A mixiure of
dextritatory and levorowatory lartaric acid has a specific rotation of +7.45 degrees,
What is the optical purity of the mixtare? (A) 75% (B) 50% (C} 33.33% (D) 25%

20. Which peak in the mass spectra could distinguish between !-butanol and 2-butanol?
A BB M-18{DYM+2
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2]. What is the relationship between these two strucmres?

NH 5 H
H—1— CH3 H3C—1—NH
H—1—NHNH> H o —t— CH3

CHy H

(A) ideptical structures {B) enantiomers (C) dijastereomers (D) constingtional :somers
22. A chiral compound, CsHg, on catalytic hydrogenation yields an achirgl compound,
CsHjg. What is the original chiral compound? (A) 1-methylcyclobutene {B) 3-
methylcyclobutene (C) 1,2-dimethyleyclopropens (D} cyclopentens
23 Which of 1he following staternents apply to an Sp2 reaction?
I. The maction is fingt opder in alkyl halide and first onder in the micleaphile.
I. The order of reactivity is methyl > 17> 2" » 3.
T The reaction is first order in alkyl halida and 7ero order in the nucleophile.
I¥. Rearangements are common.
(A)L I (BYIL, 1V (C) 1, IV (D) §1. IV
24, Compound A gives two signals in the 1*C NMK spectrum and a single signal in the TH-
NMR spectrom. Which of the following is most likely compound A?
(A) dimethyl ether {B} diethyl ether (C) neopentane (D) methy] acetate
23, Whatis the wavelength (Jum) of an infrared absarption band at a wavenumber of S00 cm-1?
(A)0.2(BY2.0(C)20 (D) 25
26. How can phenol be disungunished from cyclohexangl?
{A} solubility in water (B) solubility in hydrochlorie acid (C) solubility in sodiym
bicarbonate {I3) solubility in sodium hydroxide
27. Which of the following reactions does not create a C-H bond?
(A} Cannitezaro {B) Wolff- Kishner (C) Grnard (DY) Wittig

28 Which of the statements aboui the following sugar are trus?

HOH L
Q

AN
HO Ok

QH
I Itis a reducing sugar 1. It will undergo mugarotation
1. The linkage is 1,1 IV. Itis composed of 2 units of D-glocose
(AL IE(B) L TH (C) HI, IV (D) 1, IV

HO
HO



B U7 & T X B & B K

N B T F M % () AT AR T AR
e AL mes /deb b mm 4 moCmans [EES] kS

24, What is the order of increasing basicity for the fotlowing arnines (weakest first}?
I  NH, I HNH. I NH, IV H

N

- J

(AYIYV, I IO, T(BYIL, 1, UL IV (C) 0 IO, IO, IV () OO 6 1, LUK

30. What is the structure of the pentapeptide that gave Lys-Leu-Phe on reaction with cyanogen
bromide, and pave the fragments Met-Lys, Len-Phe and Arg on reaction wath trypsin?
{A) Arg-Mer-Phe-Leu-Lys (B) Lys-Len-Phe- Arg-Met {{7) Arg-Met-Lys-Leu-Phe (D)
Met- Arg-Lys-Len-Phe

Il. Propose a structure for each based on its spectroscopic data, (16%)
1.
GH
[ CH;MgBr
HyG~— C— C=N - ?
H H,0*
MS: Mt =84
IR: 1715 cml

IH NMR: 1.05 ppm (6H, doublet, I =7 Hz); 2.12 ppm (1R, septet, ] = 7 Hz)
I3C NMR: 1R.2,27.2,41.6, 211.2 ppm

2. CaHaBrO:
IH NMR: 2,11 ppm (3H, singlet); 3.52 ppm (2H, inplet, 1 = 6 Hz);
4.4 ppm (21, mplet, J = 6 Hz}

3. CpHy1Br:
TH NMR: 2.15 ppm (ZH, quintet, J =7 Hz): 2.75 ppr (2H, triplet, J =7 Hz),
3,38 ppm (2H, uwiplet, I =7 Hz); 7.22 ppm (SH singlei)

4. An optically active compound CsHypO with an IR absorpiion at 1730 cm-L.
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1. Predict the major product for each of the foilowing reacions.

.

LI . Jone's reagent
- A

LiAIH,
H,O*

= B

==
T e

CH,NH,
C

{CsHskP— CHCH,
T D

HOCH ,CH, OH
-
H +

E

HNQ 3 Brz

et S ) ,
H,50, FeBry ¢

4.

o 0
I ) .
H:.Cl:l—l(l.—— Ec—-—é— QCH 5 + {2E 47 hexadiene — H

5.
NaNH,/NH,
CHsCHCHLCHC == CH |
CH,Br
H: CH:I:
1 - o |
Lindlar Zn{Cu}




