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While evaluating the scope of the Au(l)-catalyzed rearrangement of 2- It Is proposed that ketone 3 Is formed Initially, followed by an Aldol  Having investigated potential catalysts, focus shifted back towards
propargyloxypyridines, the Anderson lab discovered a new pathway for ~ condensation in the presence of acetophenone, facilitated by the presence  the reaction conditions of temperature, amounts of reactants, and
making substituted indolizine structures. Indolizines are a versatile Of the metal (Scheme 2). Subsequent deprotonation and enolate addition to  jmpact of additives (Table 2).

heterocyclic core found frequently in pharmaceutical targets and have the pyridine carbonyl, again mediated by the metal, would then lead to the ‘
been shown to be active in a wide variety of therapeutic areas, including: ~ formation of the observed ring system. Aromatization upon loss of water L AUNTE -
anti-bacterial,! and anti-tumor,2 in addition to targets against Alzheimer’s  would then result in the formation of indolizine 4. - OM(:”Z Variant Conditions i
disease,® asthma,* erectile dysfunction®> and inflammation related to (l )L ; Q (l ‘ 570, Standard Conditions: 500,
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We first observed the formation of indolizine 4 upon treatment of > Scheme 2. Proposed Mechanism for Indolizine Formation
. gy . . CsHy4 Aul, 0
propargyloxypyridine 1 with catalyst 5 in 1-phenylethanol (Scheme 1). e 4% Clanalogue + AgNTT N/A
CATALYST SCREEN Table 2. Optimization

and ketone 3 were also observed. The structure of
Indolizine 4 was confirmed by NMR and
X-ray analysis.

Under these conditions, the expected aliphatic ether 2 o
*r‘r}

Utilizing the optimized solvent conditions, a thorough screening of Au(l) and ~ Overall, each of the changes surveyed allowed for the formation of
Pt(ll) catalysts was undertaken (Table 1). This exploration showed catalysts Indolizine 4, however, none of these variations provided any
7 and 18 to be promising for the reaction, leading to yields of 57% and 50% Improvement In yield. It Is interesting to note that generating

X-ray crystal structure

) catayst 5 (5 moby L L ve, o respectively. These catalysts were then used in further optimization catalyst 7 from chloride analogue 8 and silver triflate significantly
N0 ‘ - N"So NToo experiments o decreased the yield, suggesting that silver chloride Is detrimental to
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Scheme 1. Formation of Indolizine By-Product o 1 4 _ _ _ .
A new method for the synthesis of substituted indolizines has been
INITIAL OPTIMIZATION Scheme 3. Standard Conditions for Catalyst Screen discovered. Preliminary optimization has revealed promising Au(l)
| o - | and Pt(ll) catalysts. In the future, the Anderson lab looks to continue
Given our inabllity to explaln_thls u_nexpected outcome, the purity of the 1- O oF, optimization work with additives, as well as doing experiments to
phenylethanol solvent was investigated by NMR and was shown to be p AuNCCH, 420 N OAU %] 410 confirm the proposed mechanism.
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produce any significant quantities of indolizine 4. With the goal of
reenacting and improving upon the original reaction conditions, O - AuC| 394 {% %} 17% 1. Gunderson, L. L.; Charnock, C.; Negussie, A. H.; Rise, F.; Teklu, S. “Synthesis of
acetophenone was Systematlca”y added back |nto reactlon run |n pure 1_ O (LBU)z AuCI Indolizine Derivitives with Selectjve Antibacterial ACtIVIty Agalnst I\/chobacterium
: : : 6 Tuberculosis” Eur. J, Pharm. Sci. 2007, 30, 26-35.
phenylethanol. As increasing equivalents of acetophenone were added to 2. Hsieh, H. P.: Chao, Y. S.: Liou. J. P Chang, J. Y. Tung, Y. S.: Preparation of
the reactions, the yields were found to increase. (Figure 2). Further, by AU=NT, ; =\ ; bicyclic heterocyclyl phenyl ketones as antitumor agents. U.S. Pat. Appl. US
using acetophenone as the solvent instead of 1-phenylethanol, it was I 5% N 13 28% 20060148801 A1, 2006.
g . . . . i . e e A . . . . . _ . . . .y =
pOSSIble to increase the yleld of indolizine 4 to 42% (Flgure 3)_ B 7 dch, 3. Nekkar, P Rao, P Kabir, S. N. .Preparatlon of mc!ohzme derivatives as inhibitors of
lipoprotein associated phospholipase A2 and 15-lipoxygenase. PCT Int. Appl. WO
AUCI 2013116948 Al, 2013
50 50 (Cy), 4% Y 14 12% 4. Hynd, G.; Ray, N. C.; Finch, H.; Montana, H. G.; Cramp, M. C.; Harrison, T. K.;
zz “ 1 MeO N oMe o AuC Arienzo, R.; Blaney, P.; Griffon, Y.; Middlemiss, D. Indolizine derivatives as CRTH2
40 _

receptor modulators, their preparation, pharmaceutical compositions, and use in in
therapy. PCT Int. Appl. WO 2007031747 Al, 2007

Oku, T.; Sawada, K.; Kuroda, A.; One, K. Preparation of indolizines as cyclic
guanosine 3',5’-monophosphate phosphodiesterase inhibitors. Jpn. Kokai Tokyo
Koho JP 10120680 A, 1998

52% s 17%

Percent Yield
N N w w
o (62 o (62}
Percent Yield
S & 8 &
Z-0
—~_U
o~ \
s >
N c
zZ
=
N
\( [¥3]
c
>
c
@)
o1

&
&
T
w
O
\
T
()
©
©
[

=
o

=

o

i 5 6. Sterns, B. A.; Roppe, J. R.; Parr, T. A.; Stock, N. S.; Volkots, D.; Hutchinson, J. H.
0 ' (HsC)sC Preparation of indolizine inhibitors of 5-lipoxygenase for treating respiratory,
O l Equivalants of Acetophenare 5 6 : 1 equivalents of 1-phenylethand 5 6 (H?ﬁ)g;?"*“‘“‘”z 38% (PPha)sAuCl 16 2% cardiovascular, and other leukotriene-mediated conditions. PCT Int. Appl. WO
o 10 2011038086 A2, 2011

Figure 2. Yields of Indolizine Product (0.5M alcohol) Figure 3. Yields of Indolizine Product (0.5M acetophenone)

It was determined that the optimal solvent for the reaction was 5 io‘)’t 17 o% P, g 50% ACKNOWLEDGEMENTS

equivalents of 1-phenylethanol in 0.5M acetophenone (Scheme 3). Also,
throughout the course of the investigations, it was determined that MgSQO,
was not required for the reaction.
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Table 1. Catalyst Screen




