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Microwave Spectra of F2P(S)NCX (X =0, S)
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[Abstract] The spectroscopic constants of difluorothiophosphoryl isocyanate (F2P(S)NCO)
and difluorothiophosphoryl isothiocyanate (F2P(S)NCS) in the ground vibrational state were
determined by molecular beam-Fourier transform microwave spectroscopy in the frequency
range from 4 to 21 GHz. The rotational constants for the normal species were A =
2683.2725(8), B = 1428.0474(2), C = 1151.0049(1) MHz in F.P(S)NCO and A =
2679.2671(1), B = 863.6736(1), C = 753.5566(1) MHz in FoP(S)NCS, respectively. The five
quartic centrifugal distortion constants and nuclear quadrupole coupling constants for 4N
were also determined. The comparison of the observed spectroscopic constants with the
calculated ones led to the conclusion that the assigned spectrum was due to the syn form that
an NCO or NCS group was found to be at the syn position with respect to the P=S bond.
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Table Observed and calculated spectroscopic constants of FoP(S)NCS and F.P(S)NCO

F,P(S)NCS F,P(*S)INCS F,P(S)NC*s F,P(S)NCO F,P(*S)NCO

Obs.? Calc.” Obs.? Obs.? Obs.? Calc.” Obs.?
AIMHz  2679.2671(1) 2638.0052 2604.16(3)  2678.63(2)  2683.2725(8) 2638.3263 2609.2152(10)
B/MHz 863.6736(1) 827.3971 850.0016(4) 835.3848(2) 1428.0474(2) 1364.5237 1422.2022(2)
C/MHz 7535566(1) 727.4631 744.0613(3) 731.8855(2) 1151.0049(1) 11121809 1133.4143(1)

Ay /KHz 0.1605(7)  0.155 0.1086(39)  0.1472(17)  0.3205(21) 0.3638  0.337(3)
Ay IKHz 2.333(4) 3.18 4.70(33) 2.20(5) 2.50(1) 27106  2.20(3)
Aq IKHz -2.027(8)  -2.715 -2.63(15)  -2.5933

§,/KHz  00273(3)  0.0288  0.0106(13) 0.0771(10)  0.09547

8 /KHz  0.300(38)  -0.235 0.263(36)  0.05054

Yea IMHz 1.8531(17)  2.5647 1.831(48)  2.5480(18) -1.454 2.526(8)
Yone MHz -0.217(3)  -1.0825 -0.179(97)  0.3888(28)  -0.2105  0.399(11)
a) ():16, b) MP2/6-311++G(dp)
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