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% onE BRRENZ TREREEALE, RAKS  EREAASZNALER -
HB—RH (I 16 43 ) (Problem 1 (total 16 pts)) ' '
E& U TFREFNL-(-FE TN EE » BT HRNRKAEEES o (Answer the following questions about

(L)-{-)-carvone, a natura! product that can be used in organic synthesis (total 16 pts)) .

%:’fo

Ik

S
(L)-(-)-Carvone
(LHQ)-E T

A, BHHEEEEECR 827 (E)-or (2655 -(2 4 ) (Assign the (E)- or (2)- designation to the n-bond being starred.

(2 pts))
B. & CIPHTE  BHEEFIRCTHAEERRP.LZ(R)-or (S)- a1ifh » (243 ) (Assign the (R)- or (S)- designation

to the asymmetric center being starred according to the CiP rules. (2 pts) }

(L-C)-BFEERRT *H NMR BT T 4 EILRERO-0v) - SREHE L - E TR - (8 &)

C.
((L)-(-)-Carvone shows 4 groups of resonance signals (i)-(iv) in the *H NMR spectrum below. Assign the protons
{a)-(h) to the corresponding signals. (8 pts))

a
' 3H |3n [(V)
b &O o (iif)
¢ ~&h (i) {ii)
3 f
d /%/H | S5H
e
H . 1H ; 1H
l 1H ™S
10 9 8 7 6 5 4 3 2 1 0
8 ppm

D. MRFFL-C)-EFHESICEFRFRE - AETIEE S/ VE 5-ERE-2-FERCEIRRERRE 7 (2

47 ) (How many possible diastereomers of 5-isopropyl-2-methylcyclohexanol can be identified if {L)-{-}-carvone

is first hydrogenated, followed by reduction to alcohol? (2 pts)) '

w N0
65" (i) hydrogenation é/ OH
(iiy reduction y

X PN
{L)-(-)-Carvone 5-isopropyl-2-methylcyclohexanol
(L& 5-RNE-2-FEBECE '

H(L)-()-FFETTAER S-BRE-2-FERCER S RER T e — Rl EsEREir s

EwHEEEBENERBETEMAE - (2 4) (Draw the more stable chair form of the isomer of
5-isopropyl-2-methylcyclohexanol, derived from (L)-(-}-carvone, with all substituents at equatorial positions. (2

ARa

pts)
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B8 (10 43) (Problem 2 {total 10 pts) )

IBALLI TEYR FEERE] 2A-2E {Provide reagents 2A-2E for the following transformations )

A (2 47) (2pts)
o SIHESE 2A l o
reagent 2ZA

o

B. (2 43) (2pts)

RO RO,
RO > REESKI 28 ROUA_O
reagent 2B
,/:\ PN

C. (2 4)(2pts)

Me,(Bu)SiO OSiMey - Mey('Bu)SiO OSiMe;
RESH 2C

reagent 2C

D. (2 73) (2pts)

Me,(!Bu)SiO

R ez 2D
reagent 2D

E. (2 93) (2pts)

cﬁfro
/:\\

O
FZ WA 2E bﬁ
reagent 2E

BRR
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EEE (36 4¥) (Problem 3 (total 6 pts))

TERILA T SRRV 3A-3F - (Predict the products 3A-3F in the following reactions)

A. (2 43) (2 pts)

0]
MeO H
Br
MeG R n-BuLi
S Product 3A _—-—h—OME Product 3B
THF, -78 °C EEWn 3A =) 38
OMe
B. (1 4) (1pt)
9]

0 8]
Lj:‘/ Pee Product 3C
OH rodu

) E=H 3C PCC: pyridinium chlorochromate

q

C. (14 (pt)

O'lr

O

MeO OMe )J\
Cl

_— Product 3D

AlCl; Y7 3D
OMe

D. (2 43) (2pts)

NaOH, H,0,
MeO N B L product3E —— 2% Product 3F
3E 3F
MeO E EY
OMe

EEVURE (3t 18 43 ) (Probiem 4 {total 18 pts))

AL DT S FERY ST FEHEIE (Provide reaction mechanisms for the following transformations)

A. (3 73) (3pts)

Me,('Bu)SiO Me,('Bu)SiQ
NaOMe
MeOH .
\\ room temperature \\

B. (3 4) (3pts)

NaH
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C. (3 43) (3pts)
CH3 O C::Ha
@o Ha0,, NaOH e ,E‘:/[,O
D. (3 73) (3pts)
OH /\/CI
o] OH o]
HG™ Y~ TOH o R
HO HO Y OH
HO
E. (3 43) (3pts)
0 o CO.Me
== COMe  thene  Mey(BU)SION,
Me,({Bu)SiO' e
heat
" H
F. (3 45) (3pts)
‘ HO
H,S0,
MeO OMe ———
™ o

— A5y 5E—  (end of the organic part )

Bk R
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JMultiple choice: 20 points (There is at least one correct choice)

1. Consider a cell based on the following half-reactions:
Fe**+2e” > Fe Ee=-044V
Zn**+2e > Zn E°=—-0.76 V

The cell can be expressed as Fe[Fe?" (sol)||Zn*" (sol)|Zn

The standard cell potential is + 0.32 V

T @

The AG® of the cell reaction at 298 K is — 31 kJ per mole of Fe.
d. Ifthe [Fe?*] = [Zn*']= 0.1 M, the cell potential become 0.032 V.

o

e. None of the above.

2. Which of the following compound is chiral?

(@) Y (b CQt> (c) (d) (e
! =N N= H Br
B o Yo cl OH ,l” =

Br

3. Which of the following statement is correct?

The ground term of free Co®" ion is *Fs

The calculated spin only effective magnetic moment of Cu?* is 1.73 .
In an octahedral field, S and P terms will not split.

The ground state of a high-spin [Cr(L)s]** complex is non-degenerate.
None of the above.

o Ap g

4, Which of the following statement is correct?
a. The acidity of [F e(Hz_'{))ts]3+ is lower than that of [Fe(H20)s]*".

b. The crystal field strength of [Fe(H20)sJ** is higher than that of [Fe(H20)s]**.
¢. Fluoride has a stronger nephelauxetic effect than iodide ligand.
d. Inthe same group, the M-M bond of transition metals becomes stronger as M becomes heavier.
e. None of the above.
1Q&A section: 30 points

5. For the following complexes, please give the CBC assignment, & configuration of the metal center, and the fotal electron count.

(9 points)




M : 57 B ERAE 112 FEERATER LSRRG
#H8 : A/AH - | ® : 57
Hk: 6 - | A6RZEER

6. Which éxpression of the complex is more reasonable? Explain your answer. (9 points)

=P H S .“@/H\éQ

S
b H

. Y \CI
ci—pr vs. Cl-;Pt 7
cl” Cl

7. Order the following complexes according to their reactivity towards oxidative addition of Hz. Explain your answer. {6 points)

A: Cp:TiCl, Ph,P PPh,
B: [Co(cod)(dppe)]* dppe= """\__/

C: [Co(dppe):]*
D: {Ir(dppe)2]* cod =

8. Please explain the observed water exchange reaction rate of 3d transition metals. (6 points)
[MH).]* + H0 > [MHO)s(H0)F* + H0
kexchange : Cr2t >>Mn?t >Fe?t >> VY

VAR ANE






