HALIDES AND

NITROGEN DERIVATIVES OF PHOSPHORUS

2+ 5+
P,O
4+ (PO,F),, cr., colrl. ) m.p. b.p. 205 _ .
References (PF3),0 PO,CL, oil, colrl. (POF>),0, lig. 0 7 NH,F; HF (40%)
g., colrl,, b.p. —18; | | (POLCF3), (POCL),0, liq. —16 65 ' -
20° H,[POsF], lig., colrl.,,d = 1.8, K; ~ K, ~ 107°; + H,O — HF + H3PO,
— PF;+(POF,) M,[POsF], M = M! NH,, Ca/2, stab. to H,O, anion: distort.
% | tetrahedron, P—O 1.51, P—F 1.59 ©
Oxohalides 7 m.p. b.p. AH n P—Hal %OS KH,PO,4
POF;, g, colrl. —39(p)| —40 | —1218 [1.77 [1.52 W
(subl.) \
POF,Cl, g., colrl. — — — — — H[PO,F,], liq., colrl., d = 1.6, strong ac.; + H,O — HF + H;P0, 3
. POFCl,, g., colrl. — — — — — M[PO,F,], anion: distort. tetrahedron, P—O 1.47, P—F 1.58,
. . HP%F(zi, moli.: gs}%r;. Clh; B, |POCL liq. colrl. | +1 | 107 —602[240 |1.99 Zépozlﬁlz J/FPF 97
S , tetrahedron, P—H 1.39, (vigorously) | POCL,Br, liq., colrl. | — 79 — — — T 0.
& N% g y 2br, liq., . . ., m.p. — ab. ¢ + +
&/ \é',s, P—F 154, P—O 1.44, — — = *| POBr, cr., colrl. s6 | 192 —460| — |217 Lil 11;1/1[[2%2%11211, lig., colrl., m.p. =28, stab. at 20% + H,O — HCI+H;PO,
Ny N4, ., /HPO = (FPO 117, POL, cr., viol. 50 — — M[POZBrZI
@ S \f@% /HPF = /FPF 101 @t )__ | POHals, hyg., sol. in org. solv.; +H20 — H5PO, + HHdl 2002
ool N2 Clo» O 2 POBr; and POI; dec. in light; POCl; (¢ = 14) — MHal, solv., PF,(0)OOCF 14)
Q/ N SO~ — . 3 2 3
~/ J ~ = m((;l}.)ﬁillsti)lr‘t‘. tetrahedron (sp”), P=0 1.45, /HalPHal~ 103,
N /
\é}/ Q‘// Hal, m.p. | b.p. | AH u P—Hal |/HalPHal : ¢ @
e (2) & , D>
/ y /M (discharge) | PFs, g., colrl., toxic | —151| —101| —939] 1.03] 1.55 97 ‘%@ PONCS);, lig. P20s
P.F colrl. unstab Tg% Eg 'i g?gl’ g co}r}., :07(?‘: _}gi _TZ - — | 1.57,2.03 - N m.p b.p. AH HPFg, oil, colrl., - 6 H,O, m.p. 32, strong ac.,
M gﬁq o] C s 180 — [P~ Hg PRI T g"cgfrf '}o?:i(clc e e N - - 4§ PFs, g., colrl. —o4 —35 1594 M™[PFg]", M = Na(-H,0), K-Cs, T, Ag
3/ | gk g, colrl . _| PRl g. colrl, toxic PF.CL, ¢, coltl. 132 43 = (sol. as MCIOy), [0,], [NOJ, [NO3, [PCL, [PBrJ)
& 214, cr., orange 126 dec. 0.45 | PFCl,, g., colrl., toxic| —144| +14 | — — | 1.55(F) —
77" | mol. - Hal,P— PHal,, P— P 2.2-2.3 _ 202(Cl) PF;Cl,, g., colrl. —125 +7 — (Ir(O2)(PR3)4], [XeaF14]
Ny  Hal 1.5 > APl ¢ v , : PF,CL,, g., colrl. - — . [ECL| *[PCl¢|~, E = P, As, anions: octahedron
lso/ P—Hal 1.59(F), 2.48 (1), /HalPHal 99 (F), |~ PFBr;,, g., colrl., toxic| —115 78 — — — — - 382, P—Hal 1.59 1.73 (c F
" 102 (1), / HalPP 94 ) PCl3, lig., colr] —90| 75| —314| 0.78| 2.04 100 Hal, PF3Brz, lig. —29 dec. 15 - s (o), B—Hal 1.59(equ.), 173 (ax.) (F),
</ ’ 3 J4- : : : — — — — —* PCL/F, liq., colrl. —63 67 — 0.21 \\| 7 O,F,: NOCI; | 2.07(CD), [PF¢]” stab. at pH>7
L PBr;, liq., colrl. —40| 173 | —175| 0.52| 2.23 101 -— . — . — . PCle. or.. colrl 160. subl 159 () _az3| = 22 ’
7 PL, cr., red 29 +61 |dec. | —46| 034 246 102 ((Hab) | Lps O 00 106 ith d o N>04: XeFe
) Hal = CI(IOOD), I's, CI., orange wit 267(; - - — MI
HPF,, g, colrl., m.p. —124, b.p. —65, hyg. substs., sol. in CS,, CCly, eth., bz.; + H,O — H3;PO; + HHal; Br (35°) PI;, cr., blk. 40 — — —
u = 1.32, mol.: pyramid, mol. [:PHals] — y-tetrahedron, donor of 2 el., forms dative bond P:«M PHals — v. hyg. subst., sol. in CCly, CS,, bz.; mol. PFs, PF,Cls_,, PCls():
P—H 1.41, P—F 1.58, /FPF 99, (by dn-orbitals of P), stabilises M° trig. bipyr. (sp’d), P—Hal (equ.) 1.54(F), 2.02(Cl), P—Hal (ax.) 1.58 (F),
/HPF 96; [Cr(PF3)sl;  KRe(PFs)s;  [Pt(PFa)l;  [Ni(PCly),] 2.14(Cl).  [PCL]"[PCle] ., [PBrs] " Br~ form CsCl type structs.
+H20 —_— H2+HPOF2+HF+H3P02 PC13 . nL, L = Bl’z (}’l = 2, 9), NH3 (}’I = 5), M63N PCls . nL, L= NH3, N204, SeCl4, MOC14
/. ............. — I)Iz(jlf3
. [PF4* [Sb3F16| -2
/ [PCLI"X", X = F, [PClg]. [PFq]. [BCL], [ICL]
D T E— P2Cl9Br = [PCly]y [PCI3Br] " Br3 [PClgly N
&/ [P215] " [Ally]", cation — NH; lig. (ex.) HPF,, mp. —89, bp. 36, [PBry*X", X = F—Br, [Cly], [Brs] (= PBry), [PF), cations: W& ; oo
/I : (5P —PL] . P—P2.22, ) unstab., mol.: trig. bipyr., tetrahedra (sp3), P—Hal 1.98(Cl), 2.15(Br) - H,[PO3(NHy)], cr., colrl.,, Ky = 1077, K> = 107°, — NH4PO;
5/ P—1241 P—F 1.55(equ.), 1.59 (ax.), = [PL,] " [AIL]", cation: distort. tetrahedron, P—TI~x2.4 2% Ag:|PO;(NH,)I| 210° 450°
l'/' ‘ ‘ P—H 1.36, = Na,|PO3(NH,)| —)HZO Nay[(PO3),NH] —)HZO Nag|(PO3)sN]
} P(NCS);, lig. PL(NH),. imide ZRH;F+9£I gx.),_ 124 (zegu.) o PO(NH,), cr., colrl., slowly hydrol., mol.: distort. tetrahedron, amidophosphate imidodiphosphate nitridotriphosphate
/ 2NHDs, [RsN] " [HPF5] Z P— 0 1.51, PN 1.66; PO(N,Hz)s -
X F F C H[PO,(NH,),|, cr., colrl., pentabasic. a., K; = 10~ O NH 0
» [PO(NH,)(NH)]4, oxoamidoimide
| ] l NH H,[— POZ(NH)],,, n = 3-6, metaphosphlmlc acs., 4o /P P\OH
1(-NHz . N - cr., colrl, sol. in H,O, slowly hydrol. — NH4PO3, HN
F5C QCWF (PON),, oxonltrﬁgéol(ovczxder, wh., amorph. or cr., insol., o mol.: rings, most stab. atn =4 /p<
\P 'E t nonvolatile, = ———— P,0s5 + PN; + NH; — P,ON,¢ M, |- PO,(NH)], M (lig. NH;) M,,[PO,N], O
_ 9 - .
(§F3I,))"’ n= 4’1 5 ‘a ™~ g g N=P(NH,),, amidonitride, m.p. 162; [IN=PX,],, X=NCS (n=3, 4), LUV MEEE%\%’ aCz;dophosphdtes,
[P,] rings in mol. ol ~ o7 CF5; N=P(N3); = PN,, azidonitride A, 4N,
/P P ~ =1 N=P=NH, imidonitride (phospham), powder, wh., insol. in ac., alk. Li[PN,], cr., colrl., stab. up to 1000°,
° : 400°, vac. (—NH insol. in ac., alk.
F;C CF; P=N, cr, yel.-brn,; . . — >l00_( N2_) . __| PaNg, cr., colrl., insol. l ’.V‘%C ( ) Mg,[PN3], anion: of tetrahedra
800%, p, + Ny insol. in ac., alk.; fee in ac., alk., infl. in air _ . — PaNs, nitride chains, P—N 1.76, Mg—N 2.09
; PN mol. exists in g., P—N 1.49, —_— === e == _
u=2.175 (NPX3),, X = F, CI, Br, SCN, NH,, R, n> 3, phophonitrile halides, thiocyanates, amides, -alkyls, etc. (phosphazenes)
- F (NPCly),, cr., colrl., nonwettable with water, stab. to ac., alk., sol. in eth., u = 0.5
n m.p. b.p. v
H,PCF; o7 (190 NI 3 114 256 \60
. 4 123 328 s || Hal
H/Y F 5 41 224 Ozo
6 90 262 / P\/
7 —18 —
0 — >250 In mol.: 3 conjugated double
at n = 3 — planar rings, P—Hal 1.52(F), 1.98 (Cl); at n = 4 nonplanar rings bonds (nonaromatic system)
H,PF;, m.p. —47, 1 250° (polymerization)
b.p. + 1, dec. 20° transparent rubber-like mass (linear polymers)
| 350° (depolymerization)
) oligomers
HF (NPCly),-mL, L = SO; (m = 3); HCIO4 (m = 1, 2)
(H3PO,) m.p. b.p. m.p.
(NPFy); 28 52 (NPBr,); 192
(NPF,), 30 120 | (NPBry)g 202
2 N4P4F,Clg_,. m.p. 63(n=1), =5(n=7), b.p. 301(n=1), 117(n=7)




	Contents 

	lll: References


