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Background Results and Discussion Phenol core canbe = . Aryl substituent can be
diversified through - | diversified through
» Small organic molecules play a pivotal role in modern life » Began with broad condition screening of the dearomative electrophilic aromatic ‘ S “R' cross coupling reactions
* Defined as carbon-containing molecules under 1,000 Daltons rearrangement to search for milder conditions substitution </ __
* Frequently bioactive (binding ability to biomacromolecules) » Initial reports require 10 equiv of trifluoroacetic acid (TFA) OH R OH
. (L;JhbeI?rl]Jigjssl IN pharmaceuticals, agrochemicals, and other fine NH, Solvent Yield . Ar 1. NaH: then MesSO,NH, \H Ar
| . . L 7 1) TFA NHTFA DCM 46% » NH
* Increasing molecular complexity correlates with improved Ph CHCl, 320, - . 2. TFA; then NaBH, > .
bioactivity 2) TFAA THE 219, | |
. Increas_ed saturation In a molecule helps improve bioactivity? MeOH 0% Scope of the 2-aryl substituent
« Density of sp3 atoms in the molecule OMe
- Acid (Equiv.) Yield
* More saturated molecules are more 3D (i.e. less planar) ) Me CFj OMe MeO
* Molecules containing rings are also more bioactive3 o’NH2 O TFA (1) O/‘;
« More defined shape because of their conformational lock ph  Acid NH> TFA () o0
- Ph TsOH (5) 0% . . . i i i
ACOH (5) 0 yield 50%* vyield 48%* yield 14% yield 25%* yield 34%  yield 18%
o)
O—Q BF; (5) 16% Cl
""""" > T « Initial optimization studies showed the limitations of the reaction Cl o N
O—Q O * Chlorinated solvents performed best OO \\ |
Diene » EXcess strong Bronsted acid was required O
Dearomatization Functionalization o-NHz TFA (1 5 5 yield 31%  yield 3% yield 32%  NMRyield 19% unsuccessful
 Dearomatization is a ful | equiv.) N S substrate
powerful strategy for the synthesis of these Ph - Y S NH
highly desirable saturated, cyclic molecules DCE/HFIP ? ? Scope of the Ph9"01 core
-20°C, 24 h Ph Ph
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47% (also as Diels Alder adduct) Ph Me
Introduction * TFA equiv could be de_creased If @ mixture of dichloroethane
(DCE) and hexafluoroisopropanol (HFIP) was used as the
external
dant X-Y bond acts solvent t-Bu
oxiaan ; ! : .- : .. :
,7 PbY. 1 etc) as an oxigant « HFIP is highly polar and can stabilize cationic intermediates yleld 38%* yleld 30% yield 33% yleld 9% yleld 31%
[O]\X B . Y5 * Decreasing temperature lowered the reaction rate but improved
) Y “ selectivity Ph B Ph Ph
\ “““ » - * Even under optimized conditions, yields never exceeded ~50%
Y « Several aromatic side products are observed
Weak Bond Cleavage Can Drive Dearomatizations O’NH2 i o i OH o oa0 o a0 o 2g0 NO2
. Dearomatization requires a driving, exergonic reaction4>2 o TFA NH* | NaBH, = NH, yield 28% yleld 24% yield 38% “”SUCCGSSf“’ unsuccessful
« Oxidation Is a popular way of generating this driving force 11Ph 11Ph asterisk indicates reaction started from hydroxylamine (i.e. step 2 only) substrate substrate
« External oxidants (i.e., hypervalent iodine or lead reagents) . .
can be toxic, generating dangerous byproducts - i yield 50% . Scopr or:‘ tge rearrangement with the reductive quench was
N . establishe
* Internal oxidants can avoid such drawbacks .
» Weak bonds between two heteroatoms can be broken in 2-Me Indole m-CPBA; then m-CPBA *  Electron neutral substituents generally performed best
exchange for stronaer bonds NaBH, * Ortho substitution on the 2-aryl decreased performance
) ndang J - . Y o© Y Y  Basic functionality completely prevents rearrangement
Typically use a promoter to Initiate the reaction NH,,
'l |Ph QH O
:NHs . . .
NH NHg* " 1Ph " 1Ph Conclusions and Future Directions
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Ar P D Ar Ar — NX? AN N6 0 0 » An oxidative dearomatization was achieved by cleaving a weak,
@ yield 20% yield 13% NMR yield 35% mte_rnafl O-N bor|1_d | " ohexad "
* Previous reports of O-aryl hydroxylamines use acid as the « With a promising dearomative transformation in hand, in situ Ienffi‘,liuejn tu Qggggsa tlcz)agleovnesr;l sttrtejc(x(r:acl)l ei)ri?erleegt?nne Cr(())rc?ui?sa ©
promoter®’ transformations were explored for rapid complexity generation . Euture Directions: y JP
* Heterolysis forms an intimate ion-molecule pair * [nstead of immediately working up the rearrangement, more . Continuing to e.x and the substrate Scone
« Ammonia adds back into the arenium ion at the ortho position reactions could be telescoped together . Studvin gdditiorl?al svnthetic a Iicationps of the products
« Substitution blocks tautomerization, preventing rearomatization  The amine acts as a directing group, promoting syn reductions ) Reseyarghing new weZlk hond p?gmote ] rearrangzments
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	Slide 1

