Experimental and Theoretical Investigation of Regioselectivity for a Series of Ketoimines with PEPPERDINE
Nuclear Magnetic Resonance Spectroscopy and Density Functional Theory
Amanda E. Stahl, Joseph M. Fritsch, and Kelsey R. Brereton UNIVEK/TY

Pepperdine University, Malibu, CA

Biodegradable Plastics & Synthesis Synthesis of Additional Regioisomer 9F NMR of Reaction Mixtures Transition State Structure i
>
« Seeking to synthesize polymers used in " o9
. . 2 . v
the manUfaCturlng of bIOdegradabIe I = - S— - | \jl\/ﬁ\ + N\ cat. tosic acid o + \6 e @ 6‘” ‘0 e >
plastlcs L\ 4 = & = o o NH, N CF, A, toluene OH OH « 0 ‘ (. . E ) 0‘/
. . =D\W\N"AN B = + N cat. tosic acid + Y H.0 | | )
- Want to synthesize efficient complexes as & WUE B o e | )l\/U\CF N o — 2 \rk/kca \(K/j\ca . (N . P
initiators for polymerization = N | ’ % H,0 | " ? -
- o =~y Il Vs A :‘ <
* Ring-opening polymerization ' 7 — )\_)\CFs A b - q ’ J
occurs via a coordination- p:g;frl:;'jy Yield =7 mg, 0.4% & P q 35 - 0 9, .
Insertion mechanism that is P & % ‘ (W 0 0 Oa ®
often mediated by inorganic N Yk/kcﬂ v o o v ¢ 4 @ o &’
L | | | \' ' J J
complexes | N A, AN .
Details . A 5 < N
: : g A:B —
/ Ring-opening polymerization \ D'SSOIV_ed |n-tolue.ne W)VKCFB L Experimental isomer ratio? \ P
(ROP) efficiency of initiating . Catalytlc tgsu: acid Me 97(26) : 1 _H.. y N
.  Reaction time extended from 3 hto 18 h Et 29(2) 11 H==—N "0 o0 "N
complexes for lactide and _ Pr 0.77(6) : 1 . | H
o « Isolated with column chromatography H00) o - F | .
e-caprolactone varies with the | | | | By ND ! HyC C< He A e
electronic properties of (SO, , gradient 8:1 Hex : EtOAC to Ph_ | _ 0.86(0.2):1 H ! |5 F H” i 3;_{
_ . 3:1 Hex : EtOAc 3% Eth) “Experimental isomeric ratios determined from crude H H
supporting ligand and for the AL - reaction mixture aliquots and ratios of integrals from
19F NMR. .. ] ] ]
\metal center. / O AL S AR MM A M All transition states had one imaginary frequency corresponding to
chemical Shift (ppm) e stretching of the hydrogen-nitrogen bond towards the water
Rezayee, N. M.; Gerling, K. A.; Rheingold, A. L.; Fritsch, J. M. Dalton Trans. 2013, 42, 5573. 1 4 7 OleCu Ie 10

As yet unpublished results.

Varying Electronic Properties Linear Free Energy Relationship Comparison of Experimental
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Schiff base condensation mechanism — nucleophilic attack at
different carbonyl carbons yields regioisomer ketoimines
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* Correlation between Charton parameters and  Calculated LFER consistent with experimentally observed ratios.
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