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(a) DMF; (b) p-Benzoylbenzoic acid; (c) NBS;
(d) Glycerin; (e) syn-Acetaldehyde oxime;
(£) 1-Chlorobicyclo[2.2.2]octane; (8) Sodium isopropylacetylide.
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SECTION TWO (35%) AT BT

(II-1) True = T, false = F, pick the correct answer. (4%)

» %
No
P

(a) Electron—releasing groups bonded to an amine nitrogen increase its basicity. (T, F)

(b) An N-alkyl sulfonamide is insoluble in sodium hydroxide because it has no acidic
hydrogen. (T, F)

(c) The lgc isotope gives an NMR spectrum, but it is not used in determining structure as
often as proton NMR is. (T, F)

{d) In the UV-Vis region, the intensity of absorption is independent of the number of
absorbing molecules in the light path. (T, F)

(e) A sodium lamp generates plane-polarized light. (T, F)

(f) The specific rotation of a compound depends on the number of molecules of the optically
active materials that are in the path of the plane-polarized light, (T, F)

(g) All molecules that contain only one asymmetric carbon are chiral, but all chiral
molecules do not contain an asymmetric carbon atom, (T, F)

(h) The longer the wavelength( A) of light, the greater the energy. (T, F)

(IT-2) Fill in the blank with the correct word(s) provided at the end of each problem. (6%)

(a) An increase in shielding leads to a shift in the NMR
spectrum. (upfield, downfield, unchanged, unpredictable)

(b) Optically active stereoisomers that are not enantiomerphs are .
(diastereomers, enantiomers, anomers, epimers, chiral centers)

(c) Stereoisomers which differ in the configuration of the hemiacetal carbon of the
carbobydrate are called . (mutarotators, anomers, epimers,
conformers, optical antipodes)

(d) Separation of a racemic mixture into its optically active forms is called
. (purification, resolution, racemization, elimination, identificat-

ion)

(e) The group least likely to be listed as an anxochrome is (i) -OH, (ii) -CHy, (iii) -NH,,
(iv) -OCH3, (v) -NH(CH3).

(f) The group that has its stretching vibration occurred at the highest frequency is
(i) C=C, (ii) C=C, (iii) C=0, (iv) C-C, (v) c-0.

(II-3) Of the following compounds, (3%)

Ho.
@ 5\'/ ®) ©) S
\/
H Ho ]
P N s @) Ho_  oH ¢ R on
R-&-f-¢ Y T e=( Q S N A
0,1 N~ ey 07N o g ot i u,—cn_—.c-(cm,—-c'n-(m,),-cu-(ml),’-bmgI
H? \CO OH
,H
(U an alkaloid: (W) a tetracycline;
(jin a fat-soluble vitamin; (V) a steroid;
(M) a water-soluble vitamin; i) a penicillin,

(II-4) Which is more acidic? Why? (2%)
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(II-5) How would you separate a mixture of the following? Assume that they are dissolved in
diethylether. (5%)
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(II-6) Suggest a chemical test that would distinguish among the following.
from each? (4%)

NN, NHCH; NCH;
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(II-7) Propose plausible mechanism. (6%)
? 0,0t €0, 00

@ &y £ Na OcH, )
Ofon i, A0 Gt e, O 4 O
' H;O' 502, 5_070

(II-8) Determine the structure of A. (5%)

&j\a/\ NaOH A (C11H16O) UV : 235 nm (& = 12000)

c( IR (cm~l) : 3430(w), 3003(w), 2949(m),
ki 1702(s), 1652(s)
NMR (&) : 5.47 (2H), 3.03 (2H),
2.14 (3H)(singlet), 1.02 (3H).

What would you expect
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SECTION THREE (32%)

(III-A) Complete the following reactions (22%)

- I CH;
(-1 <:>—<':=cnl + CHCN HiS0y 5 H:0 N
i H:0,, NaOH
(-2 af L, — et
cA c"3
3
(II-3) @—g—cus NaCN, NH,OH, NHy CI N H,o*7\

N
\'4

[e]
(u-I—4) O_Nﬂ CH1= CH—- E-‘O CH, C,f3 H_’O
@-5 Cropoirzy —tu b |
Mo,

(@-6) G- >
H OH OhH

NOy
H,
(IL-7) CH;-@—-NO)_M_,

@-9). o~ NaOH, 340°c,




BEmAKE VYRR K #E Al gt £ 7
ERNKE 7 7SR FRE AT wa)

¥ 4 B
" (LTRSS B o
3
(ﬂ[ﬂ)‘ CH1=(E——C»1=CH2 Ha —>
. H ' )
(I-fo) C;fs—crf;-?.ia'3 -+ C)@—?Ciok —>
Br oy

v

. 0 S
(U—l _ “) @}2*0—@ ‘n:‘h’a”lOﬂ
(III-B) Show how one might carry out the following syntheses. (10%)
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(M-R)  HN-(o) > " HN —@#-—NHK.
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