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Derivatives of p-Cumenylphosphorodichloridate and

-dichloridothioate’

Richard J. Cremiyn* and Luke Wu

Division of Chemistry, Hatfield Polytechnic, Hatfled, Hertfordshire, England AL 109AB

The title compounds were converted into 17 derivatives
and the physical and spectral properties of these new
compounds are reported.

3-Phenyl-p-cumenyiphosphorobis(hydrazide) and the bis(hy-
drazinojthioate (7) were characterized by reaction with ethyl
chloroformate and carbonyl compounds to give the ethyl car-
bazate (I) and the hydrazones (I1a-e), respectively. The di-
chioridates were converted to the morpholinochloridates
(Il1a,b), hydrazides (IVa,b), and hydrazones (Va-g). The
structures of these compounds were confirmed by the analytical
data, which were submitted for review, and by the spectral data
(Table I).

In the IR spectra, the NH and P==0 stretching absorptions
generally appeared within the accepted ranges (2); however,
in the ethyl carbazate (I), the value of the P—=0 absorption
frequency was unexpectedly high. The frequency of the P-O-C
stretching vibration Is considerably lower than normally reported
(2b). The P==S absorption is reported (3) to give two bands

TPart of the M. Phil. Dissertation of L.W., Hattleld Polytechnic, Hertfordshire,
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Table I. Physical and Spectral Data

ield MS IR v, CIII_1
yielq,
compd mp, °C % Mt m/e NH P=0 (P=8) P—0—C H NMR §
1 178-180 55 464 3300 1300 {1720 1010 7.90 (s, NHCO, 2 H), 7.35-7.05 (m, ArH, 9 H),
(C=0)] 6.10 (d, Jpny = 32 Hz, PONH, 2 H),

4.10 (q, CHcha, 4 H), 1.65 (S, C(CHa)Q,
6 H), 1.20 (t, CH,CH,, 6 H)

I1a 124-125 65 496 3140 1210 1010 7.85 (d, Jpyy = 28 Hz, NH, 2 H),
7.30-6.50 (m, ArH, CH=N, 19 H),
2.78 (s, OCH;, 6 H),
1.65 (s, C(CHj3),, 6 H)

ITb 106 89 456 3160 1245 1005

IIc 88-89 80 512 3210 (735) 1000

11d 218-219 75 602 3200 (740) 1005

1Ie 132 88 572 3210 (730) 1000

I11a oil (1.5575)° 83 379 1280 1005

IIIb oil (1.5875)° 89 395 (740) 1000

IVa 80-81 98 375 3320 1230 1010

3220
Vb oil 74 391 3300 (740) 1005
3200

Va 86 73 415 3200 1230 1010 7.25~7.10 (m, ArH, 9 H), 6.25 (d, Jpxu =
26 Hz, NH, 1 H), 3.65-3.20 (m,
morpholine, 8 H), 1.80 (s, C(CHjy),, 6 H),
1.65 (d, N=C(CH,),, 6 H)

Vb 70-72 85 508 3120 1230 1010 8.20 (d, Jpny = 27 Hz, NH, 1 H),
7.65 (s, N=CH, 1 H), 7.50-6.85 (m,
ArH, 13 H), 3.65-3.35 (m, morpholine, 8 H),
1.65 (s, CH,, 6 H)

Ve 128-129 95 477 3120 1230 1010

vd 106 83 455 3160 1230 1005

Ve 108-109 90 431 3210 (740) 1000

vt 160-161 85 3200 (740) [1580, 1000

1380 (NO,)]
Vg 139-140 88 509 3280 (740) 1010 8.00 (d, Jpny = 26 Hz, NH, 1 H),

® n?, in parentheses.

in the regions 837-790 and 714-690 cm™', but we only ob-
served the lower frequency vibration, in agreement with pre-
vious studies (7). The NMR spectra were consistent with the
assigned structures; the value (ca. 30 Hz) for the coupling
constant (Jpyw) between the phosphorus atom and the proton
of the hydrazino group agrees with previous resuits (4, 5§). All
the compounds showed the molecular ions (M*) in the mass
spectra, except compound Vf in which the highest fragment ion
(m/e 447) corresponded to M* — CgH;.

Experimental Section

Meiting points (Table I) were obtained with a Gallenkamp
hot-stage apparatus and are uncorrected. IR spectra were
recorded as Nujol mulls with a Unicam SP 1000 spectrometer.
NMR spectra were obtained with a Varian HA 80 spectrometer
in CDCl,. Mass spectra were determined with a VG micromass
16F spectrometer at 70 eV. p-Cumenylphenylphosphorobis-
(hydrazide) and the bis(hydrazino)thioate were prepared from
p-cumenylphenol, as previously described (7). The bis(hydra-
zones) (I1a-e) were obtained by boiling the hydrazide in benz-
ene (30 mL) for 2 h. The cold suspension was filtered and the
hydrazones were recrystallized from ethanol.

Preparation of the Amidic Chloride 111a and the Amidic
Chioridothioate I11b. To a stirred solution of S-phenyl-p -cu-
menylphosphorodichloridate or -dichlorothicate (0.05 mol) in
benzene (50 mol) was added dropwise morpholine (0.10 mol)
in benzene (50 mL). After 24 h, the precipitate of morpholine
hydrochloride was removed and the filtrate evaporated in vacuo
to give the chloridates.

7.55-6.70 (m, ArH, CH=N, 14 H),
3.70~3.30 (m, morpholine, 8 H), 2.85
(s, OCHs, 3 H), 1.68 (s, C(CHj,),, 6 H)

The compounds (I1la,b, 0.01 mol) were reacted with hy-
drazine (0.02 mol) is acetonitrile (50 mL) for 6 h to give the
hydrazides (IVa,b). These, by condensation with carbonyl
compounds (0.1 mol), as described above, gave the hydrazones
(Va-g).
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