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1. Give the missing structure 2 and the steps to get lactam 3 from 3-aminophenol (1)

2. Give the structure of compound 5 and the mechanism of its formation (HFIP =
hexafluoro-isopropanol)

3. Propose mechanism to form compound 6 (PIFA = phenyl iodine bis(trifluoroacetate)

4. Propose steps to get tetracyclic ketone 10 from 9

5. Explain the mechanism for the formation of diastereomers (+)-13a and (-)-13b. How
would you synthetize pyranone 12 from acylfuran 14 (3 steps)?
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Vilsmeier Haack reaction:

ﬁo
N0 m)kg,m - N \Q)Lm
(f \) . _J‘ Vllsmeler-Haack
catalytic 1 equiv cl reagent
by-products: CO,(g) CO(g)
o -cl garbqn dioxide ?arbqn monoxide
equiv equiv
ST ! N
R” "O” =Cl

|\|| 1 equiv [ ’9 ( 0
2Ny ClI Ny O YR M
"-J‘ R™ ~CI

o S
: ‘JQ’ : acid chloride

by-products:  HCl(g) |

hydrochloric acid N0
1 equiv Dimethylformamide
catalytic

3. Shan, G,; Yang, X.; Ma, L.; Rao, Y. Angew. Chem. Int. Ed. 2012, 51, 13070.

2
o o
TFA_Pd_P oxidants
R /@ R O
TFA
| s
ol TFA-PG—0
R
CFC0)0 O

e

OH O ‘t © .
Sal i
Pd!

Heck conditions

Pd(Phs)s (10 mol%)

Et;N DMDO o)
—_—
MeCN then NalO4
uW, 100 °C MeCN:H,0, 50 °C
8h OTIPS OTIPS 10
OTIPS (only observed product)
(C8dr=1:8)

(C8 dr=1:8)

5.

a., The net overall retention in the palladium-mediated nucleophilic addition is attributed to
retention of stereochemical integrity during both generation of the 1-allyl-Pd intermediate and
the subsequent addition of the nucleophile.
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b., assymetric hydrogenation of the ketone-Achmatowicz reaction-hemiacetal protection
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Achmatowicz reaction mechanism:
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