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Highly efficient synthesis of benzoxazole from Schiff bases of 2-aminophenol with aldehydes was introduced by Cheon’s group in 2012.

Since benzoxazole is a building block commonly used for biologically active materials and the synthesis is under mild condition without the
use of any external metal co-oxidants, there were interest and controversy in the mechanism of the reaction especially the order of oxidation
and cyclization. There are three main steps in the reaction. First one is that cyanide, catalyst, attacks an imine group of aniline and proton
transfer occurs neutralizing the intermediate. Next, SN2 cyclization reaction occurs. After hydroxyl group loses a proton, oxide attacks a
carbon to which the nitrile group is bonded. Finally, after dihydrobeozoxazole is formed, oxygen in air removes two protons of the
iIntermediate and benzoxazole, product of the reaction, is formed. This process was hypothesized by Cheon’s group at first. However, Chen
et al. in Nankai University refuted the mechanism with DFT calculation asserting that oxidation should precede to cyclization reaction. In situ
IR study was performed with flow cell and the intermediates were observed in IR spectra in spite of very small intensity. They were double
checked by 2D correlation method that shows the order of peaks over time. We believe that the mechanism was confirmed.
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 In air condition experiment, we observed four peaks(1288, 2228, 1295,
1554 cm) in order of Starting, INT5, INT4, Product. Especially, we
doublechecked the order of 2228 and 1295 cm-! through 2D correlation
method. The red region is (+) sign which means x-axis component
varies before y-axis component.

T T
I
| 7
| |
| \\‘
|
1280 |- \l N
| \I,\
| L
| /)
|
| /
’ | Q
& | 1
| I
| [
2200 I =

Abs

| | N S\J‘Ph O LPh
‘ /1/ 7 @E >(H
O N 2228-» 1295 Ph | 1287 \ \
wH >// ‘/@“/K [INT4 Mimic] : 1286.7*  [INT4] : 1295.2*
N Ph |

)

0 awe om0 2 2228 - 1295 .~ | & In Ar condition experiment, 2228 cm-! reached the maximum before
H W b -1 E 2210 K e » N p
[INTS] [INT4] avenumber(cn?) L (N 1295 cm-! did, and after 48 h, especially increasing 1295 cm- was
;.N ',' ".\i_//////‘\\\\\\‘_:_ : . 1
. < A peak especially growing in the fingerprint region was observed only in Ar ST - 2grilergﬁg.cl\</vvlrt1?cthhiessgert?/\?ggrsl’IKIV'?'E:; glrjllg C')T(];Z;gﬁ 1?(?05922] A]Lfefrr?r:re] a
In Ar Condition, Observed! condition experiment. It is located at 1295 cm which is O-C-O stretching P 1 Process.
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region. To assign the peak, we synthesized INT4 mimic compound. Because
Its mass increases, red shift of the peak was observed. With DFT calculation,
we checked if these two vibration modes are the same.

in Ar condition.
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* Inhomogeneous system. < We will focus on observing the chemical exchange of CN between NaCN and INT5 with 2DIR spectra.

NaCN dissolves slowly We expect the cross peak between them will be observed between 50 ps and 150 ps.




