Chiral Non-racemic Bicyclic Diketopiperazines:
A Common Precursor to Explore Diverse Asymmetric Reactions

Jonathan R. Scheerer
The College of William & Mary, Department of Chemistry, Williamsburg, VA 23187

Bicyclic diketopiperazine (DKP) 1 is an effective platform from which to explore selective bond formation. In
particular, regio- and stereoselective Diels-Alder cycloaddition of the DKP azadiene 2 is observed on heating
with both electron-rich and —deficient dieneophile substrates. Our study of this reaction have revealed
several reaction attributes: 1) the dominant product regioisomer is predictable, 2) stereochemistry favors
reaction from the endo transition state with electron deficient unsaturated esters and imides, and 3) excellent
diastereofacial control is enforced with a removable aminal substituent.

9 t-Bu O +Bu @) PhMe single diastereomer:
HJ\N /{ DDQ N /( : 10 L] endo cycloadduct
o —» || o + NPh
N~ PhMe N _~
}-l 90 oC [ 4+2 ] O
MeO 0
1 OMe 2 \
60% yield Diketopiperazine O ~o
4 steps from Aza-diene
L-serine P /)
endo transition state O y2 / =
[ tBu o’>_<OMe T# 2® C\ N O= /

N
H iz )/ 4
:4 O HM CK 7 \ __‘“‘ / \ /
:nm,,r:,‘z;;_-' C’)O (L ({ Cg X-ray structure 3

approach of dieneophile
anti to t-butyl aminal




