Accepted Manuscript
Synthesis, conformation, and photochemistry of difluoroacetyl isocyanate
CF2HC(O)NCO and isothiocyanate CFoHC(O)NCS

Ruijuan Feng, Zhuang Wu, Xiaoqing Zeng

Pll: S0022-2860(17)31468-0
DOI: 10.1016/j.molstruc.2017.10.109
Reference: MOLSTR 24480

To appear in:  Journal of Molecular Structure

Received Date: 15 September 2017
Revised Date: 30 October 2017
Accepted Date: 30 October 2017

i AL
Journal of

MOLECULAR
STRUCTURE

Please cite this article as: R. Feng, Z. Wu, X. Zeng, Synthesis, conformation, and photochemistry of
difluoroacetyl isocyanate CFoHC(O)NCO and isothiocyanate CFoHC(O)NCS, Journal of Molecular

Structure (2017), doi: 10.1016/j.molstruc.2017.10.109.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all

legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.molstruc.2017.10.109

Synthesis, Conformation, and Photochemistry of Difluoroacetyl

I socyanate CF,HC(O)NCO and I sothiocyanate CF,HC(O)NCS

Ruijuan Feng, Zhuang Wu, Xiaoging Zeng

College of Chemistry, Chemical Engineering and Male Science, Soochow University, Suzhou
215123 (China)
E-mail: xqgzeng@suda.edu.cn

ABSTRACT. Two carbonyl pseudohalogen compoundsHEEO)NCO and CFHC(O)NCS have
been synthesized and fully characterized by IR -fdese, matrix-isolation), Raman (liquid),
UV-vis (gas-phase), and NMR, *°C, 'H) spectroscopy. The conformational properties and
photochemistry of both species have been studiezbmbining matrix-isolation IR spectroscopy
and quantum chemical calculations with the B3LYRFRPWILPW91, CBS-QB3 methods. Two
conformers gyn andanti), depending on the configuration between the Ca@® @seudohalogen
ligands (NCO and NCS), have been unambiguouslytiftehin both gas phase and solid noble
gas matrices (Ar and Ne). Consistent with the thiéal calculations, theyn conformation is
energetically more favorable. Upon irradiation widn ArF excimer laser (193 nm),
CRHC(O)NCO and CFHC(O)NCS in cryogenic matrices eliminate CO anddyt@F,HNCO and
CRHNCS, respectively. The underlying mechanism fer photochemistry of GHC(O)NCO is

rationalized by the elimination of the carbonyheatthan the isocyanato C=0 moiety.
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