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4%) 3.
(&%) 4.

(5%} b.

- Which of the following gas-phase reactions can proceed
spantansously?

Er + He¥ —— HKr*iHe
B+ C1f — .  8®ifaq {1
Cl™ +1 — " 3 (I

The conductivity of BrFy is enhenced by adding either AgF of
SnFs. Explain thip enhancemeant, using the appropriate
chemical equations,

Determine the point groups for:

1a the reaction [Co(NHzlgl3 + [Cr{He0)g12+ likely to proceed by

an inner-sphere or outer-sphere mechanism? Explain your
ATNSWer.

Cis-PtClafPEts)2 is stable in henzene solution. However, small

amounts of free triethylphosphine catalyze establishment of an
squilibrium with the trans isomer:

cis~PiClo{PEtg)y === trans-PiCly(PEig),

Why ig free triethylphosphine neceggary to catalyze the _
igomerization? Deseribe the role of triethylphesphine in this
reartign,
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({p%} 6. Calculate the bond order of metal-metal hond if the following -
~complexes meet 18 electrons. Your must show the calculation
procedure for your answer.

(a) | ﬂ | by

i O O

k
.r

: (3%) 7. The molecular structure of Ni{CUN52~ is given below,
F

: CN 2174
f : Nc_____‘_‘ - . CN
i3 NG~ " T-CN

1.864

Why in this square pyramide structurte, the Ni-CIN {basal)
distance (1.86A) s much shorter than that (2.174) of Ni-CN
3 {(apical) distance. '
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{5%)

(4%)

(8%)

.

9.

10,

For the two compounds below A and B, which ons is more
_stable at room temperature? Give the details of decompaosition

mechanizm,

$sF Psk;
i \HG ; \PtM
Ye3us
¢3P/ - *PaP/ ~~
A B

Write detail of the reaction products. If they do occur.

reflux

{a) PENEC]'E +Cr{CG]E . ~ 7

by BaN.Hg + CrCo), —reflux

{a) Choose the correct structure of PtCly(CHa=CHo) and
MNi{PPhg)alCHa=CHa).

& Hm N ‘{701
mA ?_%H {;'A Pt\:“:l[:

H
the C=C bond is on the _ the C=C bond is
PtCla plane perpendicular to
the Ptz plane
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i the C=C bond is the C=C bond is coplanar
' perpendicular with NiPa fragment
1o the NiPg plane

) For Pt Cl3{CHa=CHa) and Ni{PPhgle {0 Ho=CH-}, which
one has a longer C=C bond distance in the ethylene group.
Give yoor reason.

(6%) 11. How could you use simple chemical test and IR spectroscopy to
g distinguish between the following isomerg?

fa) 1,3-hexadiene and 1-hexyne

th) aniscle and henzyl alechal

(¢} 2-hexanone and hexanal

(4%} 12. Draw the structure of a compound with each of the following

o Tt T Ly

' melecular formulas that will show only one peak in its proton
__; NMR spectrum.

(a) CigHis (b}CeHiz (c)CzHyg  (d) CaHg -
5 (4%} 13. Do you expect that the H and 13C NMR speetra of (R)-2-

pentanol and {S]—Enﬁentannl to he different? Explain.

e e e e

e
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y (6%} 14, The Amax for cis-stilbene is at shorter wavelength (280 nm) than
. for trans-stilbene (295 nm). Suggest an explanation.

H\E: JH . Hxﬂ"l
o O o "

cis-stilhene tmm:stilhene

f (6%) 15. The water solubility of morphine is anly 0.2 g/L, but morphine
j i hydrochloride has a water solubility of §7 g/, Write equations

to show how murphme could be extracted and 1sﬂla'te.-d from
opium.

(12%) 16. Provide necessary reapent(s) er compounds with lesa than

three carbon atoms to complete each of the following multistep
transformations.

. | CHg
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(10%) 17. Give the strueture of major product or reagent for each of the
foliowing iransformations.

” HCN _ LiAtH,  H0

ON_
)  CH,CH,NH, + E‘—<N§>7NDE

Q 50C1 NH Cl,, "OH
{e) - 2, 3 ’ -
| D—G OH H.,0

{d) CH3D\©-. Q &
O

(@  2,3-dibromohexane + NaNHy —00C, . 7
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OCH;
Li; tBuOH  H.o*
NHg  THF

(2) @ 2 @l>:_<EH3
T CEC-CH, -

n

B

?

EXCESER

OCH |

H

5001,

(i) ?

CH,

6 @‘ CHaCO-H 7
CH4COH

ch}, HESG-'-I-
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{3%) 18. Provide a stepwise mechanism for the f‘ullﬂwing.

transformation.

b o+ HO — OH + OHgOH
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