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1. What is the struciuze of isuiﬁrené, an important building block in natural
product biosynthesis? Please mark the isoprene wnits in each of the
tollowing compounds. {5 %)

2. The sex pheromone of the silkworm moth, bombykol, has been synthesized
- in the following way. What is the structure of compoutd A to F as well
as bombykol? (The biologically active form is the 10F isomer) (7 %)

1-Pentyne + n-CsHoMgBr — A (CsHyMgBr)
A + HCHO, Bt -3 B (CsH100)

B + PBr3 — C {Cg¢HoBr)

C + PhaP, base — D (C24H23)

I} + Ethyi 10-oxodecancaie — E (C13Hz502)
E + 7, Lindlar catalyst — ¥ (C1gHaz02)

F + LiAlls — Bombykol (CyisHzpOD)
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3. Please rationalize the folowing reactions and propose a mechanism for
cach. (24 %) |
(a) Degradation of a mixture of m-denteriobenzamide and benzamide-15N

gives only m-deuterioaniline and aniline-13A.
COMH,

oo MH: 15 NH-

(b) When either compouad A or B 1s freated wih KN(E;HQ;)’HN (CaHsl2, a
good yield of the same product of formula Cy HyaN is obtained,
Include the stmcture of the product.

CH,CHo CHoMHRCH
j : I

A G B

At CH2CHaCHaNHCH;

(¢} Sodium o-bromopropionate undergoes hydrolysis with retention of
configuration.

CH,CHBICOO Na ™ o > CH,CHOHCOO Na*
z .
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Papaae NH 5. Pep v~ HH G
\I/A\\/ CH:; H-I-
+ BICN —» =

i 0
0% ™ MHoPop, N

Methionine + Pepo—NH,™

(k)

4. Piecasc owtline a synihetic pathway less than five steps to make the
foltowiitg compounds from benzene, toluene, any needed aliphatic
{& 4 carbons) and ivorganic reagents. (20 %)
{a} 1.5-Dibromotoluene
(b} p-MNitrodiphenylmethane

3 ¢} p-lodobenzoic acid

' (dy 2-Pentenoic acid

(e} [1-14Cl-2-Methyl-T-propanal (start with H¥CHI0H)

3. For the reactive carbon intermediates carbocation, carbanion, radical,
singlet carbene, triplet carbene, and radical cation, show the shape and
draw the hybridization orbital diagram of each. (12 %)
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6. Give structure of the major product (inchude stereochemistry, i any) in

each of the following reactions. (20 %)
(a)
(5K F1-3-Hexen—2-pl + HﬂfJg{}H —————ge ] 4+ 3

(b)

CHa

125 °C, 5 aim *
3 D0y — —- “j—:n-

CHz— €= CH, _ BrCHE, COCH,

CHga

~ 9-BBN

(d)

CHCL, N2OH,, H*
- P

[Lh

T0°C

(e}

) B
Metlyd vinyt ketone + cyclohexanone s T fi

5 N

G

F

8r

freas, frans —2-Hexadiene + ethylene ~———3- ]

(h)

cold alkcaline

4

9 {optically active]

(R)-HOCH,CHOHCH=CH, - XMnO, +

19 {oplhically inactive)

" am'm " HE L L R} N [t} L] S
e e e e F it i




%':’i %

.

O i) i

Aﬁ'ww

e E . 5.5 ]
4]

= e e R L L e e e e e e e e e ke

L — e Pl e ¢ et e e

'n."p';-.'-elwg,t'h_ x

i} 7. Give a strucoure of compound C) om0 on the basis of its IR, CMR. and
S HNMR spectra. {12 %)
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