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L Please provide proper answers for each of the following questions. 20%)

{A). It has been proposed that yeast protein farnesyltransierase (FTase) catalyzes
the famesylation of Ras protein through the Sy reaction (see below).
Write down the chemical mechanian of this reaction and indicate the

inkymediate or transition state if any. (2%)
g_e_u—?—n— + HS—Cys—Has
o o |
Yeast FTase
/I“V'\/I%/'\/L%/\EJW"'H“ + POy
{B).
1 1
COgH CO5H
HaN—F=H 2 N,
H—E-0H Ho—P-H
G1'|3 l'-‘j'lu
L-threonine D-threonine
1. L-threonine and D-threonine are (1) diastereomers (2) enantiomers (3) strectural
isomers (4) identical %)
2. Bow many asymmetric carbons are there in L-threonine? Whad are their
configuration? (&%)
3. Draw the zwitlenionic stmciure of L-threonine. (1%}

4, Caiculate the formal chacges on the carbons |, 2, 3, 4 of D-threonine. 2%)
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(C). Azidothymidine (AZT) is a commonly vsed nucleotide medication against
AIDS. Propose a mechanism for AZT inhibition on HIV reverse
] 5 . .
o
HN
A
0 N
HnH,c\Q
M
(D). Citrate synthase manages a Claisen-like condensation of acetyl CoA with
oxaloacetate in TCA cycle. Draw the reaction mechanisms and the stroctre

of citrate. 4%

0
Il II
CHy—C—S--CoA T -0,0— g—C— 0" = Cite

-{E}. Propose a mechanism for the interconverstion between glucose-6-phosphate
and fructose-6-phsophate catalyzed by phosphoglucose isomerase in

glycolysis. %)
oM CHLOH
H——OH phosphoglucose l=o
HO——H isomerase . Ho——H
H—l—oH H——OH
H:F:::H H——OH

CHaOPOLY
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I Predict the major product of each of the following reactions (20%., 2% each)

1- ?}h : .H+
CCH== .
e OUL

2, CHLHO 0 CH(CHCHCHPPhy ———a= B

3, COMNHy coinn,
oCI™
+ —_— O+ D
4. NO2
Fe E NaNQ, CuCN
HCl HCl E G
CH;
5
) =
—yy {(two racemic componnds)
OTs
6. H COOH
| P2 = [ (with stereochemistry assignment)
Wilson's catalyst _
H COOH

7 CH,CH,CH(CH,)0H —2,, CiHlMgBr _
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TIL Determine the structures of A, B, C, D, E based on their spectroscopic data. {20%4)

A) CiHgF:CL
H'NMR: 3 1.75 (31, ¢, J=17.5 Hz); 5 3.63 (2H, t, J=13 Hz)

B) CyHyO:
H'NMR: § 1.2 (3H, t, J= 6 Hz); § 2.6 (2H, g, J=5.5 Hz); 5 6.0 (1H, broad s);
§ 6.95 (4H, apparent pair of doublets)
IR: 3150-3600 cm™' (board)

C} CHyN:
HINMR: §0.9(1H, s); 5 1.0 (6H, t); 5 2.6 (4H. q)
IR: 3200 cm’; 3400 cm™

D) C;HgO:
H'NMR: 5 1.15 (6H, d); 5 2.25 (1H, multiple); 8 9.58 (1H, 5)
IK: 1720 cm™; 2710 ™

E) . CyoH 20
H'NMR: & 1.4 (3H,1, J=5.5 Hz); § 2.5 (3H, s); 3 4.1 (2H, q, J=6 Hz);
& 6.9 (2H, d, J=10 Hz); 3 7.9 (2H, 4, J= 10 Hz).
R: 1690cm™; 1612 et

IV. Choose a comrect answer from each of the following questions. (40%)

1. Which one of the following staternents is wrong?
{1) Constitutional isomers differ in molecular frameworks.
(2) Sterevisomers differ only in geometry.
(3) Cis-2-butene and trans-2-butene are constiivtional isomers,
(4) Mirror images of diastereoisomers are superimposable,

2. The natural vitamnin B. {(panthothenic acid) is dextrorotatory with a specific rotation [a]p of +37.5°.
What is the observed optical rotation of its levorotatory enantiomer at a conceniration of
1.00 g/100 mL in 2 tube of 10 cm length?
{1)-375 (23-37.5 (3)}-3.75 ($-0375
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3. What color does not match the positive results of the following chemical reactions?
{1) Benedict's test, brickred  (2) Tollen's test, gold
(3) Hinsbery test, clear {(4) iodoform test, yellow

4. Which of the following agents can denatore proteins by disruption of hydrogen bonds?
1. heat II. orgamic solvent III. salts of heavy metals TV, strong acids and bases
MLLV @LIIV GLILIV (4)L0ALIV

5. What is {are) the product(s) when cis-2-butepe reacts with bromine?
(1) (5,8)-2,3-dibromobutane (2) (R R)-2,3-dibromobutane
(3) rac-2,3-dibromobutans {4} meso-2,3-dibromobutane

6. Which of the followings belong to polar aprotic solvent?
I water II. dimethylsulfoxide IH. methanol V. dimethylformamide

() LII{2) IL IV (3) I, 111, TV (4) AT, TV

7. Determine the hybrid orbital between the C-H bond of the following compounds:
benzene, alkyne, alkene, alkane
() sp, sp, sp°, sp°
(2} s, s, sp°, sp
(3) sp’, sp’, sp’, sp
(4) sp’, sp, sp’, sp°

8. What is the onder of stability of the following radicals (in decreasing order);
L-CHy H.-CHxCH;} HL - CH{CHy IV.- C(CH3)
(HOLILIL IV
) v, I 1IL, 1
(3) L, 15, Iv, 1
(9 LIV,ILH

9. Which two of the foilowing compounds cammot contain a benzene ring?
I CwHy; TLCeHgCla I CsHy V. CygH s
MLV (QILI G)LI @)L
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10. Choose the one trae statément.

11.

12,

13.

i4.

15.

(1) An achiral compound can have chiral centers.

(2) An optically inactive substance must be achiral.

(3} In chemical reactions the change from an S reactant to an R product always signals an inversion
of configuration.

{4) When an achiral molecule reacts to give a chiral molecule the prodact is always racemic.

Compare the net dipole moments of the following compowmds:

1. 1,1-dichloroethene II. trans-1,2-dichoroethene  TI1. cis-1,2-dichloroethene
(HI>T>Mm

A O>0>1

BHE>1>I0

@O I>m>1

The following alcohols reacts with FpSO4 at ~ 170 °C. Compere the relative reaction rates of these
alcohols, I CH;CH:CH:OH IL CH;CHOHCH: 1Il. (CH;):COH.

(DI=1>0

(Z)I>0>I

(N> >F

@ II=I>Hl

Predict the order of relative reactivity of the following componnds towards Syl reactions.
I. benzyl chioride I p-methoxybenzyl chioride III. p-nitrobenzyl chloride
(HI>0>I0 |

(2yOI>1>1

3 O>I1>1

(4 I>H>1

Determine the sequence of successively higher oxidation states of the compounds listed below:
(1) RS5H > RSQH > R30;H > RSSR
(2) RSH > RSSR. > RSOH > RSO.H
{(3) RS0O,H > RSOH > RSH > RSSR
(4) RSSR > RSH > RSOH > RSO.H

How many ESR signals are there in an allyl radical?
{2 23 34 45
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16. Compare the acidities of the following compounds:
[ CHsNG; I CH;CO-R 1H, CHsCOH.
(LLI>1>1I
2)I>0=>1
(3) 0>1>I0
(4 I>H>1

17. Which one of the following factors dees not deternvine the wavemumber of an infrared absorption
band?
(1} strength of the bonds involved
{2) masses of the atoms involved
(3) the type of vibration
{4} the number of absorbing groups in a molecule

18. Choose the one true statement for NMR.
(1) Chemical shift in iz is proportional to operating frequency.
(2) Coupling constant J is dependent of operating frequency.
(3) Chemical shift in ppm is proportional to operating frequency.
{4) The differences in chemical shift between all signals, in Hz, is smaller than their coupling
constanis.

19. A water-insoluble phenol is most likely to dissolve in an aqueous solution with a pH that is:
(1) well below the pKa of the phenol. -
(2) equal to the pKz of the phenot,

(3) well above the pKa of the phenol.

{4) independent of the pKa of the phenol.

20. Which one of the following alkenes has E configuration?

{1) CHy CHaCH; (2) BrCHy CH,
=g S
H H HaC CH,CHg
(3) Bry /CH(CH3)z 4) H COOH

fﬂ== fc_'—._"c
HOCH; CHaCH,CHy  CHgCHy CHLCI



