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Abstract - Oxidation of primary and secondary amines with 
bis-(diphenylphosphinyl)peroxide !J conveniently leads to the 
0-(diphenylphosphinyl)hydroxylamines la-n -. 

N,N-disubstituted O-(diphenylphosphinyl)hydroxylaminesla-i and O-(diphenylphos- 

phinyl)hydroxylamine1jp2 (1) are useful reagents in electrophilic amination 

reactions to yield the amines 2, as wela-j and others2b have amply shown in 

recent years (equation (1)). 

0 
I R3C-M+ 

BB'N-0PPh2 - RR'N-CR3 + Ph2PO2-M+; R,R' = alkyl or H (1) 

1 2 

Both types of reagents 1 have been prepared so far from the corresponding 

hydroxylamines 3 and diphenylphosphinyl chloride (4) in the presence of a base 

(equation (2))lp2. 

RR'N-OH + Cl-!, 
base 

2 - 1; R,R' = alkyl or H 

9 4 

Although reaction (2) leads to 1 in good yields the preparation 

(2) 

of the hydroxyl- 

amines 2 requested in this procedure is often tedious3. The one-step transfor- 

mation of primary4 and secondary516 amines BB'NH 5 by means of dibenzoylper- 

oxide (5) into the 0-benzoylated hydroxplamines 1 (equation (3)), 

2 RR'NH + (PhCO2)2 -5-o RR'N-OCPh + RR'NH2+PhC02- 

5 s 1 

R = alkyl; R' = alkyl or H 
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the related reaction of primary amines with bis-(arylsulfony3)peroxides to 

the corresponding N-alkyl-0-(arylaulfonyl)hydroxylamines7 suggested a simi- 

pathway for the preparation of the 0-phosphinylated hydroxylamimes 1 by 

means of his-(diphenylphosphinyl)peroxide B8. 

We describe here the preparation of the N,N-disubstituted (la_i) and the 

N-monosubstituted 0-(diphenylphosphinyl)hydroxylamines 1_J-, by means of s and 

secondary and primary amines 5, respectively, (equation (4))9. 

;; ii 
2 RR'NH + Ph2P-0-0-PPh2 - 1 + RR'N+H2 -02PPh2 (41 

5 s 
R = alkyl; R' = alkyl or H 

Table 1 summarizes the O-(diphenylphosphinyl)hydroxylamines la_n which have 

been prepared according to (4). 

Table 1. 0-(Diphenylphosphinyl)hydroxylamines a prepared via route (4). 

-___________----_--_-___-_-__---~~~~ ~~~~~~~~---~~~~----------------~~~~~~~~ 

R' yield 

?_________"__________--_________-_-_ 

R' yield 

of L.(X) 

1_____---"_-_________-_________________ 

of l(X) 

g CH3 CH3 98 h n-C4H9 C2H5 93 

b C2H5 C2H5 92 i -CH=CH-CH=CH- 73 

c I-C3H7 I-C3H7 70 I I-C3H7 H 89 

S! C8Hll I-C3H7 84 k n-C4H9 H 90 

f! C8Hll C8Hll 80 1 Cft$d% H 96 

f -(CH2)4- 63 m CH2CH=CH2 H 82 

E -(CH2)5- 97 n CH3 H 60 

____________________~~~~~~~~~~~~~~~ ___-----____--_-__-_~~~~~~~~~~-~-~~~~~ 

Since the peroxide 8 is easily accessible from the 

and disodium peroxide8 reaction (4) is the method 

diphenylphosphinyl chloride 4 

of choice for the preparation 

of the N,N-disubstituted and N-monosubstituted O-(diphenylphosphinyl)hydroxyl- 

amines 1. The procedure simply requires the addition of two molar equivalents of 

the amines 3 to the cold (-80°C) solution of the peroxide B in methylene chlo- 

ride, warming up of the solution over night, removal of the ammonium phosphinate 

with water, drying of the methylene chloride solution and evaporation of the 

solvent. 
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Experimental & 

SenerallzUX&&Ufnrti oreParstionpfti&U: A solution of 0.53 g (6.96 
mmol) isopropyl amine in 30 ml of dry CH Cl2 was added under stirring over a 
period of 1 h to a solution of 2.00 g (4.6 6 
to -6OOC. 

mmol) 6 in SO ml dry CE2Cl2 cooled 
The reaction mixture was allowed to warm to O°C over night, washed 

four times with cold water and dried over MgBO4. After removal of CR Cl2 
E 

a 
residue resulted which was crystallized from dimethoxyethane/diethyl et er to 
yield 1.13 g (69%) of colorless needles; m.p. 125-126OC. 

Characterization g& properties d m: 

m.p. 134-135oc; 
6.10 (lOH, m, H 

lH-NMR (CDC13/TMS; 6 (ppm)): 2.75 (6H, s, N(U ) ). 7.37- 
); IR (KBr disk, (cm 

690; MB (FD) m/:f962 (MH+, 100%) 
)): 3060, 2975, 1590, $285 (P=O), 

Cl4Hl6NC2P (261.26) found C 64.60 H 6.09 N 5.29 talc. C 64.36 H 6.17 N 5.36 

m.p. SO-Sl°C (65-67OC)S; IH-NMR (CDCl3/TMS; 6 (ppm)): 0.96 (6 H, t, -CH - 
$$srz8;d;.;i ;$; ;;i;;:"m;, a .N-GH ;CH 

(cm'l);. 3078 2840 2960 26:O' lsO0 i450 1246 
; = 7 ;6 H ), 7 36~7 96 IlO 8 

, 
Cl6H2;N02P (269.31; fou:d C 66.06 H 6.6 : 21s ((ck~)~~~~H~~f5!.‘~o~:,.42 H 6.97 N 4.64 

m.p. 62-64OC (oil)'; 'H-NMR (CDC13/THS,6 (ppm)): 1.03 (12H, d 
J = 6.59 Hz), 3.31 (2 H, 9 

-P 
pt., -CH(CH )2, J = 6.59 

H ro ); 
Hz) 7 ;l??@H, 

m, IR (KBr disk (cm ): 3070 2Si0, 2950, 2690, 1c;OO; 144& 1240 
(P=O?, rl35, 690; MB (FD) m/e: 316 CL+. lOOY1. 

C 66.12 H 7.62 N 4.41 Cl6H24N02P (317.37) found C.66.01 H-7.61) N-i,ii talc. 

m.p. lOS-111oc; lH-NMR (CDCl /TMS; 6 (ppm)): 
E 

1.00 
6.59 Hz, 0.66-1.73 (10 H, m, (1 1 ), 2.90 (1 8, m, N 
sept., 
disk, 

WH~C+j)2, J = 6.59 Hz)? f.26-7.93 (10 H, m, 
(cm )): 3090, 2990, 2950, 2660, 1600, 1450, 

MS (FD) m/z: 356 (MH+, 100%) 
C2jH26N02P (357.43) found C 70.76 H 7.96 N 3.96 talc. 

(6 H, d, ‘.X_CH 12, J = 
-!ZIi(CH2)5), 3.80 (1 H, 

l:!8°@&:Rl:~: 690; 

C 70.57 H 7.90 N 3.92 

m.p. 77-76oC; 'H-NMR (CDCI~/TMS; 6 (ppm)): 0.65-2.05 (20 H, m. -(CH2)5-), 
2.90 (2 H, m, N-CH(CH2) ), 7.06-7.95 (10 H, m, H om ); IR (KBr disk 
(cm-l): 3090, 
396 (MH+, 100%) 

2990, 2860, 1600, 1450, 1235 (P=8f, 1135, 690; MS (Fib) m/r,: 

C24H32N02P (397.50) found C 72.19 H 6.06 N 3.45 talc. C 72.52 H 6.11 N 3.52 

Cl6Hl6NC2P (267.30) 

m.p. 124-125OC; 'H-NMR (CDCI 
2.72-2.77 (2 H, m, 

/TMS; 6 (ppm)): 1.15-1.70 (6 H, m, 3.4.5~m2). 
H lth!?:*)j230 IR (KBr disk, .32-3.35 (28, m. 7.26-7.67 (10 8. 3060, 3030, 2960, N-mz-). m. 

2960, 2930, 2650, 1600, 
1135, 

W;;~;BP(OH)~ (301.32) (P=Oi, , 100%) found 

920, 665; MB (EI, 70 eV) m/z: 63 63%). 

C 67.51 H 6.60 N 4.42 talc. C 67.76 (N(CH2)5+, H 6.69 N 4.65 

C1$i24N02P (317.37) found C 67.94 H 7.60 N 4.16 talc. C 66.12 H 7.62 N 4.41 

oil; lH-NMR (CDCl /TMS* 6 (ppm)): 
$;WY-)* 7.27-7.68 (12'H, m, 

6.22-6.4, 
N-GH=CH + Ha,,,.); 

6.76-6.69 (2 H, m,2i;CW&= 
MS (FD) m/z: , 

Cl6Hl4NO2P (263.27) 



2706 

y: 

lm: - 

G. BOCHE and R. H. !SOMMERL.ADE 

125-128OC; 
8qpi??Hs) 

lH-NMR (CDCl /TN'S; J = 

D 0 exch:, 
3.38 (1 H, Sept., l(CH3)2, J = 8.70 HZ), 5.32 (1 B,_f. 2 

6 (ppm)): 1.10 (8 H,d. CH(C&) 
E' road, 

(h) 
NH), 7.40-8.17 (10 8, ); IR (KBr disk (cm )): 3210 

2980, 2920 2870, 15QOfgl:#6:mi235 (P=O), 1210: 1130, 880; MS 
(FD)'m,:97:i5 (H+ 100%)' 
Cl5Hl8N02P (275.2;) found C 85.53 H 5.57 N 5.11 talc. C 85.45 H 8.59 N 5.09 

100%); 
Cl8H2ONC2P (289.31) found C 88.51 H 8.94 N 4.80 talc. C 88.42 H 8.97 N 4.04 

m.p. SE-1OOOC; 
8.38 Hz), 

lH-NMR (CDC13/TMS; 6 (ppm)): 3.87 (2 8, d. 
-CH=m ), 5.28 (1 8. s, broad, 

(1 8, m, 
(NH), 3090J 3820, 

-&i::H(; ";.&Ql ($0 8, a, H ); IR (KBr 
2920, 1800, fz!!!!; 123O(P=O), 1140, 875; MS (FD) 

m/s: 273 (H , 100X), 274 {NH+, 37%) 
Cl5Hl8NO2P (273.27) found C 85.98 H 5.88 N 5.01 talc. C 85.93 H 5.90 N 5.13 

106-107oc; 
(;'i; s, broad, 

lH-NMR (CDC13/TMS. 6 (ppm)): 2.90 (3 H, s, N-ma), 8.17 
NH), 7.41-7.91 (10 H, m, 11 ); IR (KBr disk): 

3220 (NH), 
D20 exch 

3000, 3020);'2980, 2850, 1590, 1440, 121!9&0), 1125, 865; MS 
(FD) m/z: 248 (MH+, 100%) 
Cl3Hl4N02P (247.23) found C 83.28 H 5.71 N 5.30 oalc. C 83.18 H 5.71 N 5.88 
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