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Flexible aliphatic-bridged bisphenol-based polybenzoxazines

Austin D. Baranek, Laken L. Kendrick, Jananee Narayanan, Ginger E. Tyson, Steven Wand, and Derek L.
Patton*

School of Polymers and High Performance Materials, University of Southern Mississippi, Hattiesburg,
MS 39406 USA

NMR Characterization

'H-NMR and *C-NMR measurements were performed in deuterated chloroform (CDCl;) and deuterated
acetone ((CDs),CO) to determine purity of the synthesized molecules using a Varian Mercury Plus 300
MHz NMR spectrometer operating at a frequency of 300 MHz with tetramethylsilane as an internal
standard. The number of transients for 'H and "°C are 32 and 256, respectively, and a relaxation time of 5
s was used for the integrated intensity determination of '"H NMR spectra.
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Figures S1 — S8: '"H-NMR and “C-NMR of the aliphatic-bridged dibenzaldehyde compounds.
Figures S9 — S16: '"H-NMR and "C-NMR of the aliphatic-bridged diformate compounds.
Figures S17 — S24: "H-NMR and “C-NMR of the aliphatic-bridged diphenol compounds.

Figures S25 — $32: '"H-NMR and C-NMR of the aliphatic-bridged bisbenzoxazine monomers.

1
Baranek et al.



Electronic Supplementary Material (ESI) for Polymer Chemistry
This journal is © The Royal Society of Chemistry 2012

Supporting Information

9
6 e
) Sy
H\CJ,_,N.
(0]
23 8K 53 8 g
L] P P =t o~
\ Oy 7 |
I
— — — ("
\ [ . J(.
5 g g g &
= (I T e 1
A Y SRR ST AT SRR AL S S S

Chemical Shift (ppm)

Figure S1. 'H NMR of 4,4'-(butane-1,4-diylbis(oxy))dibenzaldehyde (3a).

-+ [ Q0o (=]
~ @ DR ~ L3z ©
=] ] - -+ T QW N ~
= 0 ©oN - I [rel
- et —— - [ o~
| P o7 |
Q
C
| Cy
Ly
o
Q

220 200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

Figure S2. °C NMR of 4,4'-(butane-1,4-diylbis(oxy))dibenzaldehyde (3a).
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Figure S3. '"H NMR of 4,4'-(hexane-1,6-diylbis(oxy))dibenzaldehyde (3b).
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Figure S4. °C NMR of 4,4'-(hexane-1,6-diylbis(oxy))dibenzaldehyde (3b).
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Figure S5. '"H NMR of 4'-(octane-1,8-diylbis(oxy))dibenzaldehyde (3c).
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Figure S6. °C NMR of 4'-(octane-1,8-diylbis(oxy))dibenzaldehyde (3c).
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Figure S7. '"H NMR of 4,4'-(decane-1,10-diylbis(oxy))dibenzaldehyde (3d).
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Figure S8. °C NMR of 4,4'-(decane-1,10-diylbis(oxy))dibenzaldehyde (3d).
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Figure S9. '"H NMR of (Butane-1,4-diylbis(oxy))bis(4,1-phenylene) diformate (4a).

=3 3 8 § = ©
D @ = 0 99% % 5]
o8 I o Z RRE B &
I/ (. | |
|
O
Wy
0
I
|
I
I
|
L B e o e B e e
180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)

Figure S10. °C NMR of (Butane-1,4-diylbis(oxy))bis(4,1-phenylene) diformate (4a).
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Figure S11. "H NMR of (Hexane-1,6-diylbis(oxy))bis(4,1-phenylene) diformate (4b).
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Figure S12. °C NMR of (Hexane-1,6-diylbis(oxy))bis(4,1-phenylene) diformate (4b).
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Figure S13. "H NMR of (Octane-1,8-diylbis(oxy))bis(4,1-phenylene) diformate (4c).
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Figure S14. *C NMR of (Octane-1,8-diylbis(oxy))bis(4,1-phenylene) diformate (4c).
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Figure S15. 'H NMR of (Decane-1,10-diylbis(oxy))bis(4,1-phenylene) diformate (4d).
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Figure S16. °C NMR of (Decane-1,10-diylbis(oxy))bis(4,1-phenylene) diformate (4d).

9
Baranek et al.



Electronic Supplementary Material (ESI) for Polymer Chemistry
This journal is © The Royal Society of Chemistry 2012

Supporting Information

U - 0 Acetone
0 O RIS @ LE Soocoaan
T LWL el f‘\l;\l IO NI N = =

e

|

©

&

.0
)

a

£0.80%——
300 = =

85 8.0 75 7.0 6.5 6.0 55 50 4.5

4 35 30 25 2.
Chemical Shift (ppm

Figure S17. "H NMR of 4,4'-(butane-1,4-diylbis(oxy))diphenol (5a).
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Figure S18. °C NMR of 4,4'-(butane-1,4-diylbis(oxy))diphenol (5a).
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Figure S19. H NMR of 4,4'-(hexane-1,6-diylbis(oxy))diphenol (5b).
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Figure S$20. *C NMR of 4,4'-(hexane-1,6-diylbis(oxy))diphenol (5b).
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Figure S21. 'H NMR of 4,4'-(octane-1,8-diylbis(oxy))diphenol (5c¢).
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Figure $22. *C NMR of 4,4'-(octane-1,8-diylbis(oxy))diphenol (5¢c).
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Figure $23. '"H NMR of 4,4'-(decane-1,10-diylbis(oxy))diphenol (5d).
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Figure S24. C NMR of 4,4'-(decane-1,10-diylbis(oxy))diphenol (5d).
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Figure $25. 'H NMR of 1,4-bis((3-butyl-3,4-dihydro-2H-benzo[e][ 1,3 Joxazin-6-yl)oxy)butane (6a).
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Figure $26. C NMR of 1,4-bis((3-butyl-3,4-dihydro-2H-benzo[e][1,3]oxazin-6-yl)oxy)butane (6a).
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Figure S27. "H NMR of 1,6-bis((3-butyl-3,4-dihydro-2H-benzo[e][1,3]oxazin-6-yl)oxy)hexane (6b).

o o o Od N HEeE & = aSE 3 3
e 32 i ap SRR B8 53 888 8§ ¢©
11 [ 5 I ! SEE

- L
A"

N | .

180 160 140 1

100 80 60 40 20 0
Chemical Shift (ppm)

Figure $28. *C NMR of 1,6-bis((3-butyl-3,4-dihydro-2H-benzo[e][1,3]oxazin-6-yl)oxy)hexane (6b).
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Figure S29. "H NMR of 1,8-bis((3-butyl-3,4-dihydro-2H-benzo[e][1,3]oxazin-6-yl)oxy)octane (6c).
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Figure S30. BC NMR of 1,8-bis((3-butyl-3,4-dihydro-2H-benzo[e][1,3]oxazin-6-yl)oxy)octane (6c).
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Figure S31. "H NMR of 1,10-bis((3-butyl-3,4-dihydro-2H-benzo[e][1,3]oxazin-6-yl)oxy)decane (6d).

28 Kgsa 983 o og 2
-

28 REZS RYSE o v% K238 8 8
n = - - I~ O -0 oL O [}
- - - WM~ © wuw IO ™ -—
11 |14~ S5 [ e B |

|
T o ~

'y
i ! I | | 1
180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

Figure $32. *C NMR of 1,10-bis((3-butyl-3,4-dihydro-2H-benzo[e][ 1,3 Joxazin-6-y])oxy)decane (6d).
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