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Abstract - Oxidation of primary and secondary amines with
bis-(diphenylphosphinyl)peroxide 8 conveniently leads to the
O-(diphenylphosphinyl )hydroxylamines la-n.
N,N-disubstituted 0—(diphenylphosphinyl)hydroxylaminasla'i and O-(diphenylphos-
ph.’myl)hydroxylaminel-’'2 (1) are useful reagents in electrophilic amination
reactions to yield the amines 2, as weld-J and others2b have amply shown in
recent years (equation (1)).
(0]
H R3C'M*
RR’N-OPPhy; ———o RR’N-CR3 + thPOZ'M*; R,R’ = alkyl or H (1)
1 2

Both types of reagents ] have been prepared so far from the corresponding
hydroxylamines 3 and diphenylphosphinyl chloride (4) in the presence of a base
(equation (2))1'2.
0
base

|
RR’N-OH + Cl-PPhy —& ]; R,R’ = alkyl or H (2)
3 4

Although reaction (2) leads to ] in good yields the preparation of the hydroxyl-
amines 3 requested in this procedure is often tedious3. The one-step transfor-

4

mation of primary® and secondary5'6 amines RR’NH 5 by means of dibenzoylper-

oxide (8) into the O-benzoylated hydroxylamines 7 (equation (3)),

0
[
2 RR’NH + (PhCOp); ————t RR’N-OCPh + RR’NHy*PhCOp” (3)
5 6 7

R = alkyl; R’ = alkyl or H
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and the related reaction of primary amines with bis-(arylsulfonyl)peroxides +to
give the corresponding N-alkyl—O—(arylsulfonyl)hydroxylamines7 suggested a simi-
lar pathway for the preparation of the O-phosphinylated hydroxylamimes 1 by
means of bis-(diphenylphosphinyl)peroxide §8.

We describe here the preparation of the N,N-disubstituted (la-i) and the
N-monosubstituted O-(diphenylphosphinyl)hydroxylamines 1j-n by means of 8 and

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

0
i I

2 RR'NH + PhyP-0-0-PPhy ——= 1 + RR’N*Hy ~O,PPhy (4)

5 8

R = alkyl; R’ = alkyl or H

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

been prepared according to (4).

Table 1. O-(Diphenylphosphinyl)hydroxylamines la-p prepared via route (4).

1 R R’ vield 1 R R’ vield
of 1(%) of 1(%)
a CHj CHg3 98 b n-C4Hg CoHsg 93
b CoHg  CoHg 92 i -CH=CH-CH=CH- 73
¢ 1-CaHy 1-CgHy 70 1 i-CsHy H 89
d  CgHyy  1-CaHy 84 kK n-C4Hg H 90
e  CgHyy CeHy1q 60 1 CHyCgHg H 96
f -(CHp)4- 63 mw  CHpCH=CHp B 82
& -(CHy)g- 97 n  CHs H 60

Since the peroxide 8 is easily accessible from the diphenylphosphinyl chloride 4
and disodium peroxideB reaction (4) is the method 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 5 to the cold (-80°C) solution of the peroxide 8 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 part
General procedure for the preparation of la-n (1j): A solution of 0.53 g (8.96

mmol)
period of 1 h to a solution of 2.00 g (4.6
~80°C. The reaction mixture was allowed to warm to 0°C over night, washed

to

isopropyl amine in 30 ml of dry CH Clg was added under stirring over a
8 mmol) 8 in 60 ml dry CHyCly cooled

four times with cold water and dried over MgS04. After removal of CH Cly a
residue resulted which was crystallized from dimethoxyethane/diethyl ether™ to
vield 1.13 g (89%) of colorless needles; m.p. 125-126°C.

Characterization and properties of ia-n:

la:

m.p. 134-1359C; 1H-NMR (CDCl3/TMS; & (ppm)): 2.75 (6H, s, N(CHg)p), 7.37-
8.10 (10H, m, Hy oo ); IR (KBr disk, (om 1)): 3060, 2975, 1590, 1285 (P=0),
890; MS (FD) m/z: 962 (MH*, 100%)
C14H1gNOSP (261.26) found C 64.60 H 6.09 N 5.29 calc. C 64.36 H 6.17 N 5.36

m.p. 90-91°C (66-67°C)¥; I1H-NMR (CDCl3/TMS; & (ppm)): 0.98 (6 H, t, -CHo-
CHs; J = 7.08 Hz), 3.00 (4 H, q, N-CH,~CH3, J = 7.08 Hz), 7.38-7.96 (10 ﬁ,
m, Hpprop ) IR (KBr disk, (cm 1)): 3076, 2 80, 2960, 2890, 1600, 1450, 1240
(P=03,°B10; MS (EI, 70 eV) m/z: 219 ((CqHg),P(OH)5*, 100%)

C1gHgoNORP (289.31) found C 66.06 H 6.88 N 4.65 cale. C 66.42 H 6.97 N 4.84

m.p. 62-84°C (0il)®; 1H-NMR (CDCl3/TMS, § (ppm)): 1.03 (12H, d, -CH(CHs),,
J = 6.59 Hz), 3.31 (2 H, s$pt., -CH(CH o, J = 6.59 Hz), 7.31-7.94 %16 H,
m, Hyopom); IR (KBr disk (cm 1): 3070, 2980° 2950, 2890, 1600, 1445, 1240
(P=037°F135, 890; MS (FD) m/z: 318 (MH', 100%).

CygHo4NOSP (317.37) found C 68.01 H 7.60 N 4.34 calc. C 68.12 H 7.62 N 4.41

m.p. 109-111°C; 1H-NMR (CDC14/TMS; § (ppm)): 1.00 (6 B, d, CH{CH3)p, J =
6.59 Hz, 0.86-1.73 (10 H, m, (&ﬂzl ), 2.90 (1 H, m, N-CH(CHp)s), 3.30 (1 H,
sept., N-QQ{CHa)z, J = 6.58 Hz), ;.26-7.93 (10 H, m, Hapom ); IR (KBr
disk, (cm™?%)) 3090, 2990, 2950, 2880, 1600, 1450, 12§§ ?P:O), 1135, 880;
MS (FD) m/z: 358 (MHY, 100%)

C1HogNOgP (357.43) found C 70.76 H 7.98 N 3.96 calec. C 70.57 H 7.90 N 3.92

m.p. 77-78°C; 1H-NMR (CDC13/TMS; & (ppm)): 0.85-2.05 (20 H, m, -(CH2)5-),
2.90 (2 H, m, N-CH(CHy)g), 7.06-7.95 (10 H, m, H om.): IR (KBr disk,
(em~1): 3080, 2990,°2 80, 1600, 1450, 1235 (P:Sf, 1135, 890; MS (FD) m/z:
398 (MH*, 100%)

Co4HyoNOQP (397.50) found C 72.19 H 8.06 N 3.45 calc. C 72.52 H 8.11 N 3.52

m.p. 115-116°C; 1H-NMR (CDCl3/TMS; & (ppm)): 1.87 (4 H, m, N-CH -CH),
3.18 (4 H, m, N-CHy~CHp), 7.20-3.10 (m, 10H, Haron ); IR (KBr disk (cm *)):
3070, 2995, 29605 2940, 2880, 1800, 1450, 1235°7Pz0), 1145, 1130, 910; Ms
(EI, 70 eV) m/z: 41 (CgHg*, 100%), 219 ((CgHg)oP(OH)o*, 34%X)

C16H18NOZP (287.30) found C 66.84 H 6.55 No4 67 cale’ G 66.89 H 6.31 N 4.87

2.72-2.77 (2 B, m, N-CHp), 3.32-3.35 (2H, m, N-CHp-), 7.28-7.87 (10 H,“m,
Hprom.); IR (KBr disk, -(cm™1)): 3080, 3030, 2980,2960, 2930, 2850, 1600,
18387 1230 (P=0), 1135, 920, 885; MS (EI, 70 eV) m/z: 83 (N(CHy)g*, 63%),
219 ((CgHsP(OH)", 100%)

Cy7Ha0NOB (301%32) found C 67.51 H 6.60 N 4.42 calc. C 67.76 H 6.69 N 4.65

m.p. 124-125°C; lH-NMR (CDClg/TMS; S (ppm)): 1.15-1.70 (6 H, m, 3.4.5-CH»),

oil; 1B-NMR (CDClg/TMS; & (ppm)): 0.78 (3 B, t, N-(CHp)3-CHa, J = 7.10 Hz),
0.99 (3 H, t, N-CHp-CHa, J = 7.10 Hz), 1.07-1.45 (4 H, m N-CHp-CH,-CHo-
CHy), 2.92 (2 H, t, N-CHy~CHy~, J = 7.10 Hz), 3.01 (2 H, t, N-CHa-CH3, J%=
7.90'Hz); IR (film on NaBl):2 3070, 2985, 5960, 2890, 1800, %4

(P=0), 810; MS (FD) m/z: 317 (M*, 100%)

C1gH24NOP (317.37) found C 67.94 H 7.60 N 4.18 calc. C 68.12 B 7.62 N 4.41

65, 1240

oil; 1H-NMR (CDCla/THE; & (ppm)): 6.22-6.4, 6.78-6.89 (2 H, m, N-CH=CH-
CH=CH-), 7.27-7.85 (12 H, m, N-CH=CH + Hp..n, ); MS (FD) m/z: 284 (MH',
100%)

C1gH14NOoP (283.27)
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m.p. 125-128°C; H-NMR (CDC1 /TMS; ¢ (ppm)) 1.10 (6 H,d, CH(CH3)

6 70 Bz), 3.38 (1 H, sept. SB(CH )2, J = 6 70 Hz), 5.32 (1 H, f groad
0 exch. NH), 7.40-8.17 (10 H, n, ; IR (KBr disk, (cm™ t)): 3210

( 3070 2980 2920, 2870, 1590 1426 1235 (P=0), 1210, 1130, 880; MS

(FD) ‘m/z: 275 (MY, 100%)
Cy5H1gNOgP (275.28) found C 65.53 H 5.57 N 5.11 calc. C 65.45 H 6.59 N 5.09

m.p. 115-116°C; 1H-NMR (CDCl3/TMS; & (ppm): 0.85 (3 H, t, CH3~CHp, J =
5.Hz). 1.05-1.54 (4 H, m, CH3-CHp-CHpCHp-N), 3.08 (2 H, t, N-CHo -Gy,
6.35), 6.10 (18 ‘s broad, 25 2 axck.  REy, 7.95-7.97 (1082 m.

; IR (KBr disk, (cm" 3280 (NH), 3080, 2980, 2990, 2880, 2840,
1828 1iss, ‘1280 (Be0y 1140, 890; M8 (EL, 76 V) m/a: 210 ((CgHg)2P(OH) 5,
100%);

CygHpoNOZP (289.31) found C 66.51 H 6.94 N 4.80 calc. C 66.42 H 6.97 N 4.84

6.3
J =
H

m.p. 118-118°C; lH-NMR (CDC1 6 (ppm)): 4.17 (2 H, m, -CHy-CgHg), 6.30

(18, s, broad, Dy0 exch., MR}, 728 (5B, s, CHy-Cofies. 7.26°9.98 116 B,
} VIR (kerZatan. fomo13): 3210 (NB) 3078, 9080, 2670, 2040, 2900,

1856™ Lo, 1558 (P-O). 1135, ' '885; MS (I, 70eV), m/z: 217 ((CgHg)yPO*,

100%), 219 ((CgHg)oP(OR),*, 20%)

Cy gH0NOoP (268:315 found G 66,51 H 6.94 N 4.80 calo. C 66.42 H 6.97 N 4.84

m.p. 98-100°C; 1H-NMR (CDClg /TNS. § (ppm)): 3.67 (2 H, d, N-CHp-CHB=CHp, J =
6.38 Hz), 5.19 (2 H, m, -CHE 3ca 5.26 (1 B, s, broad, D0 exch., NH), 5.83
(1 H, m, -CH=CH5), 7.21-7.81 (%0 H, m, .); IR (KBr disk, (cm 3220
(NH), 3090, 3020, 2960, 2820, 1600, Tigg, 1230 (P=0), 1140, 875; MS (FD)
m/z: 273 (M*, 100%), 274 (MH*, 37%)

Cy5Hy gNOoP (273.27) found C 65.98 H 5.86 N 5.01 calc. C 65.93 H 5.90 N 5.13

m.p. 106-107°C; IH-NMR (CDCl3/TMS, & (ppm)): 2.90 (3 a, s, N-CH3), 6.17
(1 H, s, broad, DO exch., NH), 7.41-7.91 (10 B, m, ; IR (KBY disk):
3220 (NH), 3080, 3020), 2980, 2950, 1590, 1440, 1213 B: 0), 1125, 865; MS
(FD) m/z: 248 (MH*, 100%X)

Cy3Hy4NORP (247.23) found C 63.28 H 5.71 N 5.30 calc. C 63.16 H 5.71 N 5.66
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