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Table S1. P(0),N-acetals, obtained by 3C-phospha-Mannich reactions between secondary amines, SPOs, and p-CH:0, or other

aldehydes.
2
g B e
P. — - \"R
N, 3 R R Ry ke
R1"R2 H R W R3 R
Entry Product Assistant Conditions Yield,% Entry Product Assistant Conditions Yield,%
HOY o SF, 80°C, Bt O MecCN,
1 N PM NaOH (-)xw 2 N__P(n-CgHy3) - 7512
HO > € 8h Ph” 67113)2 reflux, 3 h
3 'Y'e H20, 150 - 4 MeCN, g6l
Me~ \/P(” Bu), °C,3h reflux, 3 h
HOZC/\/N P(n-CHia)
i Me O MeCN, ca ] Me O MeCN, (+5
HO,C._N.__ PPh, reflux, 4 h HOZC\/ ~ (”‘CsH17)2 reflux
MecCN,
7 ,\rﬁle gph W 100°C,0.5 95067 8 g HCl MeCN, g
HO™ > 2 X HO,C. _N.__ P(n-CgHi7)2 reflux, 2 h
MecCN, _
9 oo uw 100°C,0.5 95067 10 n,'qB ’ ('p? CaH - CHC, 8419
Ho >N~ PPh: h o HO,C™ > (n-CeH17), reflux, 1 h
11 Ph\‘ w nﬂ' 0.5 907 12 "3 MecN, 8412
HO/\/N PPh, " N T Liozc/\/"l\/F’(n_Cg'_'”)2 reflux, 3 h
Phj 0 SF,120°C, O nBu O CoHe,
13 || - 3700 14 EtO lg lll B PTSA 60
Ph._N._PPh, ~3h (EtO)P _N._ P(n-CgH17)2 reflux
Me O MeCN, nBu O
15 N _P(p-Tol uw 100°C,0.5 9657 16 (go)p N~ POCeHil  prsa Mech, 780
HO™ > (p-Tol), N ! (EtO),P reflux, 3 h
Et O MeCN, O n- Bu O CeH
! Il ° 167] 6116, [12]
17 Ho/\/N\/P(p'T()l)z [ iOO C,0.5 93 18 (i-PrO), V ~ P(n-CgH47)» PTSA reflux 40
Ph MecCN, Me O MeCN
19 L W 100°C, 0.5 8967 20 ' - ’ _)*I5]
o~ N P(p-Tol n X HO,C._N.__P(n-CroHa1), reflux )
MeCN,
21 Zle ('p? Xyl W 100°C,0.5 93**[67 22 Et ('3 - MeCH, 5412)
Ho N~ P(m-Xyl), b ’ pr N~ P(-C1oH21)2 reflux, 3 h
MecCN,
23 Et (IP? Xyl Hw 100°C,0.5 887 24 oy (')' HCl MecH, 901!
Ho N~ P(m-Xyl), X HO,C._N.__ P(n-CyoH21)2 reflux, 2 h
Ph MeCN, HO,C 0 MeCN
25 ] [ 100°C, 0.5 92067 26 - ! 8613
Ho~ N Pm-Xyl), h HO,C._N vP(n-C10H21)2 reflux, 3h
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Entry Product Assistant Conditions Yield,% Entry Product Assistant Conditions Yield,%
27 e R PTSA Cele, 858 28 eoa MeCN, 702
- Il -
n_Bu/N\/P(” CeH13)z reflux NaO,C.__N___P(n-CioHa1), reflux, 3 h
29 TR PTSA Celle 80®! 30 "R MeCh, 60214
n-CBHW/"l\/P(n-Ce'_Hs)2 reflux n-08H17/"‘\/P(n'cm'_|21)2 reflux, 3 h
I\I/Ie 9 'Yle i
N_ PPh CrHs, N_ PPh CrHs,
31 2 - 3013 32 2 - 500!
\( reflux, 1 h Y reflux, 1 h
Me Et
Me @ Me ©
N PPh, CH N PPh, CH
7Hs, 7Hs,
33 - 85013l 34 - 73031
©/ reflux, 1 h ©/ reflux, 1 h
Me ©
N___PPh, oH 0 CrHs,
35 - o 8405 36 (mCeHiz) N _P(n-CeHiz)y PTSA reflux, 24 570
@e) reflux, 1 h
— n-CgHq7 h
Me
Q
(n-CgH47)2N__P(n-CgH17)2 0
C7Hs, N P(n-CgH17), C7Hs,
37 Me PTSA reflux, 72 65016l 38 O/ y PTSA reflux, 96 24116]
e
Me h h
Me
Me
Me
MeMe
Me
Me M N E") CgH
H 9 C7Hs, e . (n-CgH17)2 CrHs,
39 Me N._P(n-CgHi7)2  PTSA reflux, 24 69126 40 Me PTSA reflux, 72 7208
, T X X
n-CgHq7 Me
MeMe
Me ° Me
M Mewj\)” P Me|  PTSA CrHe, 270) 42
T 2 reflux, 8 h
n-CgHq7

* Not reported
** m-Xyl = 3,5-Me2-CeHs



Table S2. P(0),N-acetals, obtained by Mannich-Arbuzov reactions.
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1}
N.__PPh,

Br Br

Br

R3
RL A
N)\OEt +  PhoPCI THF, 1 h )
R2 20-50 °C R O
- EtCI(Br) _N__PPh,
R1
I 8
RL
N™ "CI(Br) + Ph,POEt
2 CsHg, 1h
R reflux
Entry  Product Path Yield, % Entry  Product Path Yield,% Entry  Product Path Yield,%
ve 0 o O
1 N PPh, A 91,1 2 N._ PPh, A 94115] 3 N_PPh; o oo
99[19-21]
Et Me
PhW 5 PhW Y 9
4 i A 74051 5 N, Beh A 6322 6 Et._N._PPh, A 731231
Ph._N._PPh, SANI e
Me
Me O Pr 9 "N o
|1}
7 A 7624 8 A 720251 9 A 6624
/O /O /O
NEt, NEt, NEt,
N
77 7 o) S o}
° Q N._PPh, N_ _PPh
10 N_ PPh; A 641241 11 o A 71024 12 N~ A 681251
-0 Z _O
NEt, NEt, NEt,
Ph Me O
M
r'«e (II’?Ph W i A »':vn'a'th
13 Xy 2 A 861261 14 N PPh; A 91026 15 | A 85026l
| _ | cI” N7 e
~
"N o Me O e O
|1
N\/PPhZ N._PPh; 47 127) N._ PPh;
16 A 45127 17 o A 55;25] 18 o A 520251
/O = =
Et i-Pr n-Bu
e o e o
N.__PPh, N.__ PPh, ~
19 A 43127 20 A 6027 21 o) A 57027
_0 0 d
2
s-Bu Ph ~0
Me Q
N._PPh, Me O iPr 0
22 0 A 55027) 23 @EN\/P% A 75028) 24 NPPha 0 5em
“ s Br Br
MeO O
Ph
o %
Il
25 N__PPh; A 72028 26 A 69128 27 N._PPh, A 65128
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Entry  Product Path Yield,% Entry  Product Path Yield,% Entry  Product Path Yield,%
'\h'fe li')Ph o 2 Phw i
2 1
28 /©/ e A 88l17] 29 N_PPh;  p 82017 30 <°I>/N\/Pph2 A 7107
MeO MeO 0
Ph Me O iPr O
2 N_ _PPh N_ _PPh
31 Cl N__PPh; A 84117) 32 ~2 A 7802s) 33 ~ T2 p 760291
CN CN
Ph
O Me O
I Me | I
34 N._PPh; A 7325) 35 N _BpPh B 780s] 36 H N PPh B 82
e s
CN
Phﬁ o Ph O Me O
5 [29,30] 38 H lll II:I'PhZ B 75291 39 Ph lll H‘th B 81,64
37 H N PPh, B 80!2% ~ ~
~ [32]
T T T &
= Me
Me O 7 Me @ Ol _N__Pph
N_ _PPh, B2 N_ _PPh 33 ~ B2
40 ph/\l( ~ B 85 41 0 PP B 90 42 (|) 86
o] o]
cl
e 9 e g ST S
43 N__PPh, B 87652 44 N_PPh; g gou 45 T 90132
i ~ ] I
Br O 0
Ph Ph
W T 84,131 w 9 29] Me '\lce ﬁPh 131
46  Ph_ _N_ _PPh, B ’ 47  tBuO_ _N_ _PPh, B 68 48 2 B 85
~ 132] ~
T & T T
o} o]
Me O Me O Me Q
t-Bu_ _N_ _PPh Ph. _N_ _PPh Ph. _N_ _PPh
49 2 B 806y 50 2 B 8261 51 2 B 8561
hahd T T T
O Ph O Ph O Me
Ph
Ph '\lce (IP?Ph Phﬁ 0 Ph N E’I)Ph
1}
52 g 2 B g2031 53 Me. N_ _PPh, B 7881 54 he 2 B 7201
I Y 5
Ph O Ph P
Me O
MeO_ _N_ _PPh
55 2 A 90*[34] 56 57
T
(6] Me

*in AcOH




Table S3. P(0),N-acetals with cyclic amine arms, obtained by 3C-phospha-Mannich reactions.

At e T e RO o L N PR
:\\ H)\R 2 CHgor THE <=+ ;r 2
Entry Product Conditions Yield,% I Entry Product Conditions Yield,%
° HO,C
1 C‘N Beh SF, LW, HCI, 80°C,1h 9183 2 / o} MeCN, HCl, reflux, 3h 93131
~-2 P(n-
N__ P(n-CyoH21)2
i L
3 Ph/\o)\N/\ 0 THF, 60 °C, overnight 9366l 4 N/\ o SF, W, HCI,80°C,1h 7383
N__PMe, L_N__PPh,
Me o o SF, uW, HCl, 80°C,1h 8953
5 | Eph SF, uW, HCI, 80°C,1h 9389 6 @ Bon C7Hs, reflux, aq. HCI, 80 95671
2
N7 2 ~ CsHs, reflux, 1 h 8013l
oN: o9
||
7 NYPPhZ C7Hs, reflux, 1 h 90838l 8 N\[Pphz C7Hs, reflux, 1 h 885!
Ph Ph
9 K/NYPth C7Hs, reflux, 1 h 86151 10 K/NYPth CrHs, reflux, 1 h 740381
Et n-Pr
oy 9 oy 0
11 K/NYPth C7Hs, reflux, 1 h 700381 12 @NYPth C7Hs, reflux, 1 h 83 (1l
n-Bu i-Bu
oY 9 oY 9
13 k/N\rPth CrHs, reflux, 1 h 7308l 14 K/N PPh, C7Hs, reflux, 1 h 920391
n-CsHqy n-CgHq3
0/\ P @1 <|P?Ph
15 K/NYPF’hz CyHs, reflux, 1 h 96151 16 \E 2 C7Hs, reflux, 1 h 78011
n-CgH1g Ph
oYy 9 oY 9
K/N PPh, K/N PPh,
17 THF, 40°C, 1 h 801! 18 THF, 40°C, 1 h 821151
= =
Me Ph
O PPh oY
2 1l
19 C7Hs, reflux, 1 h 9Q(s8l 20 K/N\l/Pphz C7Hs, reflux, 1 h 87113l
Ng Ph
A T8
K/N PPh, K/N PPh,
21 )3 C7Hs, reflux, 0.25 h 9169 22 CrHs, reflux, 1 h 94138
n-Bu E
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Entry Product Conditions Yield,% Entry Product Conditions Yield,%
0 0 oY 9
L_N__PPh, N__PPh,
23 é CsHs, reflux, 1 h 96138l 24 é C7Hs, reflux, 1 h 791381
Cl Br
o i oYy 9
N_ _PPh, K/N PPh;
25 é CsHs, reflux, 1 h 8738l 26 i;j CsHs, reflux, 1 h 90038l
Me NMe,
0 0 oY 9
N_ _PPh, N_ _PPh,
27 CsHs, reflux, 1 h 76138 28 é CsHs, reflux, 1 h 89138l
OMe SMe
Me
Boc\’\b 0
n DCE, 90°C, 3 h AN PMe
29 ©i>N PPh; 640401 30 - C7Hs, reflux, 16 h 85041
4A MS, AgOAc
Ph
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Table S4. N-Aryl 2-phosphinoyl pyrrolidines, obtained by reactions of SPOs with p-quinone monoacetals and pyrrolidine

derivatives.
R3
o A
H - MeOH R2+
- CO. =
RL NG x + reL || + ArP(OH ——22 o o
\Q/ solvent N

100°c R ﬁ‘Ar2
RS OMe 7
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Entry Product X Conditions Yield,% Entry Product X Conditions Yield,%
Me MeCN/Et:N, 100 °C i MeCN/Et:N, 100 °C
COsH e 3N, ) 771421 COH € 30N 774182
24h 24h
1 2
® C7Hs, AcOH, 100 °C Q C7Hs, AcOH, 100 °C
N__PPh, H e ACOR, 20075 gou N._PPh, H Mo AR, 10575 01
Oy 3h e ah
Ph MeCN/Et:N, 100 °C Me MeCN/Et:N, 100 °C
e , , e , ,
COH : 58142 Me COH 3 77142
24 h 24 h
3 4
9 C7Hs, AcOH, 100 °C 9 C7Hs, AcOH, 100 °C
N__PPh, H 7Re ACTH, " ol N__PPh, H 7R ACST, " goal
Oy , e ah
OEt OEt
Me
MeCN/Et:N, 100 °C, MeCN/Et:N, 100 °C,
5 con MeCN/EL 7412 6 con MeCN/EG 7202
0 24 h 0 24h
1] 1]
(b/Pth (b/Pth
OMe MeCN/EtsN, 100 °C QMe
Me COH T EEER ' gol
24h MeCN/Et:N, 100 °C
7 8 coH e EER R g
0 C7Hs, AcOH, 100 °C ° 2 24h
1l ° 1
N__PPh, H e ACH ' g3l N__PPh,
o 5h T
OMe Me
Cl
MeCN/Et:N, 100 °C, C7Hs, AcOH, 100 °C,
9 COM /Bt 45142 10 H s 851431
o) 24 h 0 3h
1] 1]
<i7/PF>h2 <i7/P(p-To|)2
OMe MeCN/Et:N, 100 °C OMe MeCN/Et:N, 100 °C
Me Me COH L eEER ' g3ua Me Me CoH L EREER ' gol
24 h 24 h
11 12
e C7Hs, AcOH, 100 °C 9 C7Hs, AcOH, 100 °C
N__PPh, H 7Re ACTT, ' g3ul N__P(p-Tol), H 7Re ACOR, ' gy
OMe MeCN/Et:N, 100 °C OMe MeCN/Et:N, 100 °C
Me Me COH e ERN " gl Me Me COH L ENEER ' gl
24 h 24 h
13 14
Q C7Hs, AcOH, 100 °C e C7Hs, AcOH, 100 °C
N__P(o-Tol), H 7R, ACOR, " 571 N __P(4-F-CgHy), H 7He, ACOR, L EC
e o e o
OMe OMe
Me Me Me\©/Me
MeCN/Et:N, 100 °C MeCN/Et:N, 100 °C
15 COH 24eh /ELN, ' 76 16 L9 Me COH 24eh /BN, * g0
N8 Ot
Q/P(S'CI'CSH4)2 Ph
Me
Me OMe
Me Me
100° 100°
- ] | Crbls, ACOH, 100°C, 18 ] | CrH, ACOH, 100°C,

PPh,

=
®
QZ

5h

4

1]
PPh,

;

4h
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19

Me

PPh,

C7Hs, ACOH, 100 °C,
10 h

40143

20
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Table S5. N-Protected 2-phosphinoyl pyrrolidines, obtained by reactions of SPOs with 4-aminobutyraldehyde, or reactions of

phosphinous chlorides with 4,4-diethoxybutan-1-amines.

H
pa N~y + RPOH

PTSA

OEt

H
R,PCI
PG’N\MOEt o CHCl,, rt.
24h
Entry Product Path Yield,% Entry Product Path Yield, %

4714

N
@

"
1 N FI’I\ B 691441
N_ o
o’
C T e e
F P

5 5[44]

IS
9
=
@)
/'U:
(o}

4744 7814

N [e) “
7 T o 821%! ©/ \N( P B 254
N F’,’ P
- (_7/ Ph

(92}
z
[}
o :\<
paun
=z~
o
%<0
[+
(o)}
zZ
(@)
ZT
=<
o
/%<0
[+

B 8
|
O 2
H Me
Me _~_~_N O N (0]
~ -
9 1/ ® B 45 0 M o B 464

11 \r/ o] B 58141

12 N.__o B 734
Y
N P

13 o) B 7318 14 ) B 4814l
c” N

[46] =2 [44]
15 o FI‘ o B 82 16 o |ID o B 67
N |:/v/ Me NP
e Crhe

17 P B 75061 0 A 671748
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Table S6. P(0),N-acetals, obtained by reactions of SPOs with isoquinolines in the presence of acetylenes.

R? XN
R1—'\ N L Il +R4P(O)H—>R1_:/ N
| P _N 2 MeCN \/\RG}
R3 rt.or 70 °C R42P\\ R?

O
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Entry Product Conditions Yield,% Entry Product Conditions Yield, %
N Me
N __~ (e}
1 MeCN, r.t,5h 9149 2 MeCN, rt., 4h 7419
PhoPsg
2 Ph,P. 20 o
3 ng MeCN, r.t, 7h 87149 4 MeCN, r.t, 8h 9169
Ph,Ps
\/%O
5 MeCN, r.t, 10h 65149 6 MeCN, r.t, 8h 7049
(4-Cl-CgHy),P
Br
7 MeCN, r.t, 10h 8019 8 MeCN, r.t, 12h 87149
X X
9 N~ 0 MeCN,rt,3h 8719 10 N0 MeCN,rt,7h 787
PhoPsg Ph (4-Cl-CoHa)oP Ph
X
N__~__O M °
eCN, 70 °C,
11 I v\; MeCN, r.t, 6h 8214 12 @ Lon 9315051
Ph//\_// Ao PhoPsg '
Ph
X
N_~__0O . .
i, v\(/ MeCN, 70 °C, g5is051) 1 ©¢ MeCN, 70 °C, g715051
Ph/\/P\\O OMe 2.5h th 15h
PH
A
N A0 MeCN, 70 °C, 3
15 b h ! ! 8715051 16 / COZMe MeCN, r.t., 1 h 8305253
Ph//\_// S0 OEt Ph,Psq COoMe
Ph
X
17 NY\COzMe MeCN, rt, 1h 8515253 18 / (;02Me MeCN, rt, 1h 8315253
(p-ToI)zP\\O CO,Me (m-Xyl),P. COZMe
X
19 Nj/\cozlvle MeCN, r.t,1h 738253 20 / cone MeCN, rt,1h 7105253
(2-Naph),Ps CO,Me (PhCH,),Ps COMe
X MeCN, rt, 1h 805253
21 N A cose 22 N7 coMe MeCN, r.t, 1h 810253
PhoPs COSEL MeCN,70°C,  posn (p-Tol);Psy CO,Me

1.5h
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: ; = COZEt

i ; = COZEt

Ph/\/

h

23 MeCN, r.t, 1h 7915253 24 MeCN, r.t, 1h 700253
(m-Xy1),Psy COE (2-Naph),Ps,, COEt
MeCN, r.t,1h 7005253
25 / Cozgt 26 j/\CN MeCN, r.t., 16 h 93054
(PhCHp)Psy COEL MeCN,70°C, 1sosn PhoPs Ph
15h
X X
N N o .
MeCN, 70 °C, 72
27 I th/ACN MeCN, r.t, 20h  89i54 28 I Ph/ P; A 5106
Ph————Pxq Ph———Pxq
Ph Ph
@(; MecCN, 70 °C, 65
29 Yy 65149 30
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Table S7. P(0),NH-acetals, obtained by 3C-phospha-Mannich reactions between primary amines, CH20, and SPOs.

R-NH, + CH,0 + __ Pp_ . 19, N B
2 2 R2T R3 R1~NR?
H R?
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Entry Product Assistant Conditions Yield,% Entry Product Assistant Conditions Yield, %
OMe 0 CeHs, reflux OMe 0 CsHs, reflux
1 N P(n-CeHra) PTSA oo TETS gqism 2 N P(n-CeHr) PTSA oo TETY - g3150
MeO ~ 671372 3h MeO ~ gH17)2 6h
OMe 0 CeHs, reflux OMe 0 CeHs, reflux
3 N P(1-CroHan) PTSA oo TR gitses) 4 N P(p-Tol) PTSA erie TEIRL g3is7,s
MeO ~ 107721)2 6h MeO ~ P 2 7h
N 5 CeHe, reflux N 5 CeHe, reflux
5 EtO NVP(H-C6H13)2 PTSA an ’ ! 751591 6 EtO NVP(H-C8H17)2 PTSA ah 4 4 68591
OEt OEt
I CeHs, reflux gon CeHs, reflux
7 EtO N\/P(n-C10H21)2 PTSA ah ’ 7 golsal 8 EtO N\/P(p'Tol)z PTSA 7h 4 ’ 9g[57]
OEt OEt
OEt OEt (0]
9 I PTSA Cobo, reflux, g 1150 10 I PTSA CoHe, reflux 6416
EtO N__ P(n-CgHy3)2 4h EtO N__ P(n-CgHyg), ’
OEt OEt O
H Y CeHs, reflux, (s8] H It [60]
11 E1O N\/P(n-C10H21)2 PTSA 4h 88 12 E1O N\/P(n-C12H25)2 PTSA CsHs, reflux 53
OEt (0] (0]
H S CoHe, reflux, g 9 MeCN, 100
13 PTSA 92161 14 w 96626
. O)\/\/N\/P(p-m)2 6h v~ N P(CHP), W “c1h
O
H I 8] H I 8]
15 Me\/\/NVP(n-CeH13)Z PTSA CeHe, reflux 81 16 Me\/\/NVP(n-CgH17)z PTSA CeHs, reflux 98
LW MeCN, 100 96,162,631
17 H I uw MeCN, 100 ggl62-64] 18 H Nl °C,1h 9764
Me\/\/N\/P(CHZPh)Z oc’ 1h Me\/\/NvP(p-Tol)2 _ CeHs, reflux, 97l65]
4h
1 H i PTSA CeHe, reflux, 70,12 5 H i PTSA He. refl 80,112
? By SN P(n-Cetis) > 3-5h 851 0 By SN P(n-CeHar) S Cefls, reflux oo
H 1] 8l H Il 12,661
21 n_Bu/\/\/N\/P(p-T()l)Z PTSA CsHe, reflux 80! 22 HO\/\O/\/N\/P(H'CBH17)2 PTSA CsHs, reflux 73
H I H 0 MeCN, 100
23 PTSA CeHs, reflux 891266] 24 A" 96671
Ho™ N P(n-CioH21), e Ho N~ PPh; H °C,05h
H O MeCN, 100 o 9 MeCN, 100
25 AW 891671 26 W 95(67]
HO/\/N\/P(p'TOI)2 K °C,0.5h Ho/\/N\/P(m-Xyl)z K °C,0.5h
(0] (0]
H 1 [2,66] H 1 [2,66]
27 @\/NVP Gty PTSA CeH, reflux 90 28 @\/NVP Carts PTSA CeHe, reflux 94
— SF,120°C, 2 gsanol
164] - n
29 b @ LW MeCN, 100 97, 30 v 9 W MeCN, 100°C,  ggre3)
N__ P(CHyPh), °C,1h 9gl62.63] N.__PPh, 1h
Na2SO04 C;Hg, reflux, 24 62167)

h
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MeO
MeCN, 100 o) MeCN, 100 94,154
31 Ho 9 W : 951263 32 ©\/H 0 uW : e
N__ P(CHzPh), C1h N__ P(p-Tol), C,1h 95162
H 9 Me Me
N_ _PPh SF, 120 °C, 2 H @
33 ~T2 - 3900l 34 N P PTSA CrHs, reflux 92068
h n-Bu ~ n-Bu /,
i_P {s
35 O/ ~P(n-CeH13) PTSA CeHs, reflux 988! 36 O/ ~P(n-CeHi7) PTSA CeHs, reflux 8208
iR MeCN, 100 i3 MeCN, 100
37 N\/P(CHZPh)Z HW eth, 9pl62:64] 38 N\/P(p-TODZ HW elh, 9gl62-64]
°C,1h °C,1h
MecCN, 100 °C
W ) , 94162,63]
HoD MeCN, 100 iR : Lh
39 N._-Pp-Tol) W “C1h 94162631 40 N P(CHaPh), - SF,150°C,9h 73
’ _ SF, 160-170 791701
°C.9h
HoQ i
N__P(CH,Ph MeCN, 100 N_ _PPh C7Hs, reflux,
Ve ~P(CHPh), uw 9516263 42 ~TTR Na;SOs . ° 73067
°C,1h 24h
MeO Br
(,3, ? H Il
N__PPh CrHs, reflux, N__PPh MeCN, 100
43 ~ T Na:SOs " 31167 44 o) ~TTR pw . 9817172
24h « | C,3h
Me Me
? N PPh ‘0 N (IP?Ph
a5 0 o W MeCN, 100 oo, a6 0 o W MeCN, 100 ...,
Mo H °C,2h e H °C,2h
07 "Me 07~ "Ph
g i
47 | NN~ Pin-CeHis)y PTSA CeHe, reflux ~ 70166! 48 | NN~ P(-CroHn), PTSA MecCN, reflux  ~701®)
= =
Ho 9 HoQ
SF,120°C, 2 CrHs, refl
29 NN__PPh _ 2 e 50 NN RonCighy PTSA 7T TR gguaa
| h | Ph 5h
NS =
H (R)(')' C7Hs, reflux H 9
51 N CRaph _ h, T e 52 Ph\(‘S}NVP(n-CaHW)z PTSA CHs, reflux 95173
(|) t-Bu 15 Me
N 9 H 9 C7Hs, reflux
53 Ph\‘i’/va(”'Cme)z PTSA CiHg, reflux 95173 54 Ph@N__P(n-CioHz): PTSA 3h8' 94
Me Me
H |OI H It
55 Ph\(‘S}N\/"CYZ PTSA CiHsg, reflux 9273 s6  Ph@N__PCy, PTSA CiHg, reflux 9373
Me Me
Ph o N ('p?Ph MeCN, 100 Me. N (':lph SF, 220-240
57 GNP w ’ 9708l 58 e ~ N2 w y 7216377)
T s °C,1h e K °C,3.5 ht

Me
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O O
H I I
N B SF, 220-240 N B SF, 220-240
59 Et\l( ~PPh; uw oC 3.5 ht 9163771 60 Ph\l( ~PPh; uw oC 3.5 hp 78l63.77]
o] ' o} '
o} (0]
H Il H I
Me.__N__P(p-Tol) SF,220-240 ., Et._N.__P(p-Tol) 5F,220-240 o o657
61 \( ~ 2 pw 855> 62 ~ 2 uw 8916
| °C, 3.5 h? g °C, 3.5 ht
O (6]
(0] (0]
H I H 1]
Ph_ _N_ _P(p-Tol) SF, 220-240 (6377 Me_ _N_ _P(m-Xyl) SF, 220-240 3,77
63 Y ~ 2 uw 781%% 64 ~ 2 pw 75
] °C, 3.5 ht m °C, 3.5 ht
(e} (6]
o (0]
H I H I
Et _N_ _P(mxy) SF, 220-240 o Pho _N_ _P(m-xyl) SF, 220-240 -
65 S 2 uw 6615 66 ~ 2 pw 58
| °C,3.5h? g °C,3.5h?
o (0]
(0]
H 1] H 1]
Me.__N___P(CH,Ph) SF,220-240 7y Et.__N.___P(CH,Ph) SF,220-240 (63,77
67 Y ~ 212 uw 93183 68 ~ 22 Hw 62163
] °C, 3.5 ht g °C,3.5 ht
(e} (0]
(6]
H I
SF, 220-240
69 PhYNVP(CHQPh)z pw o 3.5 o 6416377) 70

a Isolated as a hydrochloride
b 10-fold excess of the amide was used



Table S8. 3C-Phospa-Mannich reactions of primary diamines, CH20, and SPOs.

-2H,0 ]
HoN~wwsNH, + 2CH,0 + 2R,P(O)H ——> RP—

/

PR,
N

H
Entry  Product Assistant Conditions Yield, %
2 o CeHe, 140150 °C
1 PhoP N ~N"pph, - 45h & " 698
H I
)
I H
2 (1-CeH13)oP N N P(n-CeHia), PTSA C/Hg, reflux, 4h 850667980
Ho 6
I H
3 (n-CaMi7)2P N~ pinCatrn), PTSA CiHg, reflux, 4h 72081
Hoo
CuoHarsP N
4 (n-Crokar)o P SN PG, PTSA CrH, reflux 758
o
CoHisoP_N
5 (n-CotraloP~_- SN Rty PTSA CiHg, reflux, 4h 85066
o)
® H
6 <”'CsH17>zP\/N\/\/\/\H/\ﬁ(,,_CSH”)Z PTSA C7Hs, reflux 858801
o)
7 g on e Ho% PTSA CsHs, reflux, 4h  90166:8082]
(n-CeHar)oP N~ _N__P(n-CgHy7), , ,
CaHirloPo N o
8 (n-CgH17)2 ~~ \/\0/\/ \/\HAE(”‘CSHW)Z PTSA C;Hsg, reflux 69166]
T CeHe-Pet. ether
9 (PToP N~ O~ pr PTSA ° Y e
© N Plp-Toly reflux, 4 h
1] H
10 (1-CeH1a) P N O SN Sp(nCeHyy),  PTSA C/Hg, reflux, 4h 8380
Hoo
?
11 (1-CeHin) P N O SN Sp(ncgHy),  PTSA CrHg, reflux, 4h  79166:8082)
H o
Il H
12 (p'TOI)ZP\/N\/\/O\/\O/\/\H/\p(p_To|)2 PTSA CiHg, reflux, 3h  54I84585]
® H
PhP._N
13 - DMF,70°C,8h 87188l
N/\||>IF>h2
0
Ph,P” N o]
" — ° [78]
14 ) N__Pen, CeHs, 140°C,4h 28
CeHs, 120~160 °C,
15 - 40178
/—NH HN— 4.5h
Ph,P PPh,

S20
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Table S9. P(0),NH-acetals, obtained by 3C-phospha-Mannich reactions of primary amines with SPOs and carbonyl compounds.

|o 9 H,O H I
1_ -2
R'=NH, +R2J\ R4'|?\R5 R1'NYP\\55
H R? R3R
Entry Product Assistant Conditions Yield, % I Entry  Product Assistant Conditions Yield, %
o - EtOH, r.t,0.5h 8087 H 9
H 1 N PPh,
N_ _PPh,
1 ©/ Indium complex SF,r.t., 6 h 9688 2 Indium complex SF,r.t., 6 h 94188]
AgSbFs SF,rt.,6h 94189 F
H Il H Il
N PPh, Indium complex SF,r.t.,6h 98188l N PPh, Indium complex SF,r.t., 6 h 96!88]
3 ©/ 4
AgSbFs SF,rt.,6h 92189 AgSbFs SF,rt.,6h 87189
Cl Me
H Il H Il
N_ _PPh, Indium complex SF,r.t., 6 h 9glssl N_ _PPh,
5 6 Indium complex SF,r.t., 6 h 9glesl
AgSbFs SF,rt.,6h 94189
OMe SMe
H Il H L
N_ _PPh, Indium complex SF,r.t., 6h 8658 N_ _PPh,
7 8 Indium complex SF,r.t., 6 h 95(88]
AgSbFs SF,rt.,6h 92(89]
CN i-Pr
H Il H Il
N._ _PPh, N__PPh, Indium complex SF,r.t., 6h 96881
9 Indium complex SF,r.t.,6h 92188 10
AgSbFs SF,rt.,6h 8889l
NMe, NO,
H Il H Il
N__PPh, N_ _PPh,
11 ©/ F Indium complex SF,r.t.,6h 9588l 12 ©/ OH - CiHs, r.t., 4h 900
H 0 Indium complex SF,r.t.,6h 9488] H PPh
N_ _PPh, o ©/ 2
13 ©/ 14 In (2 mol%) SF,r.t.,6h 94188l
AgSbFs SF,rt.,6h 9089 OMe
cl OMe
Ho Q o
N_ _PPh, PPh,
15 O/ ZrO; ball mill SF, 600 rpm, 4 h 99U 16 AgSbFe SF,rt,6h 8018

MeO OMe

“do
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HoQ W@
N__ PPh, N__PPh,
. SF, 600 rpm, 4
17 AgSbFs SF,r.t,6h 82189 18 ZrO; ball mill 9501
Z cl h
Br
o Me
H 1 H T
N__ PPh;, N___PPh,
19 Br~ :: Indium complex SF,r.t., 6 h 97188l 20 Me Indium complex SF,r.t., 6 h 9688l
i-Pr OPh
MeO
F H 9 (0]
N PPh, H It
N F( C7Hs, reflux, 24
21 - C7Hs, 100°C, 8 h 92092 22 Ph - h 80167
Br
CF3;
Ho9 o9
N~ PPhe N PP SF, 600 rpm, 4
, rom,
23 ZrO; ball mill SF, 600 rpm, 4 h 930U 24 ZrO; ball mill h P 95091]
MeO OMe

Ho 9 o 9
N PPh, ©/N PPh,
25 O 2r0;ballmill  SF, 600 rpm, 4h 991 26 A0 -
o

Me

MeCN, r.t, 1 h 940539

(o}

H Il
: N P(m-Xyl),
27 = /O
(0]

Ho$
N___P(p-Tol),
1,
MeCN, rt,1h  93is33) 28 F Nz -
o

MeCN, r.t., 1 h 9505393

Me Me
Ho 9 H 9
/©/N PPh, ©/N P(2-Naphth),
29 (¢]] = /O MeCN, r.t.,, 1 h 93153,93] 30 = /O - MeCN, r.t., 1h 9415393
(0] (0]
Me Me
O
H 1l
N PPh, H (I-?
N_ _PPh,
31 MeO N0 - MeCN, r.t., 1 h 94153,93] 32 Indium complex SF, r.t.,6h 95I(88]
° O
Me
MeO Cl
HoQ H 9
N_ _PPh, N_ _PPh,
33 In (2 mol%) SF,r.t,6h 9688 34 In (2 mol%) SF,r.t,6h 92188l
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o

1
PPh,
CHaChy, r.t., 24
35 - CHCl, rt, 24h 88194 36 X e 72194
Z>N = |
S ! \N
Me_ N ﬁ('P) M N PPh
e 1-Fr e
he 2 ~N 2 CH:Cly, r-t., 24
37 M - - — (95 38 8104
e - | Z \| h
N ~ |
H N 74 H 0
I
Me N PP (OE\/N PPh,
39 - CHCl, rt, 24h 86194 40 SF,50°C,24h —bMsl
=
| 70
NS
N _
uw, Sio SF, minutes 68197.%8] cl
HoQ HoQ
41 NXPth 42 N><P|=>h2 W, Sio; SF, minutes 659798
Me Me
uw SF,100°C,0.5h 809 Me Me
H 9 H
N__PPh, . N__PPh i
43 pW SF,100°C,0.5h 801 44 Me™ 2 SF, minutes 691798l
Me Me
.
b0 Eto\r PEt,
45 Me _~_N__P@n-CsHyq) — CeHs, reflux, 3h 381100 46 (') Ac0, r.t. 540101]
Me Me
o OEt b0
H g
Ph._O._N_PE o7 NPT,
47 \lor - Ac0/AcCl, r.t. 671102 48 CeHe, reflux 55(60]
t-Bu
OH
o=t v Egtcg H PPh
Eto)\/\/N P(1-CoH1a) tM;, o~ 2
EtOH, 90 °C, 12
49 PTSA CeHe, reflux 83(60] 50 ) 871103]
t-Bu t-Bu
OH OH

2 Conditions and yield are not given.
bYield is not reported.
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Table S10. P(0),NH-acetals, obtained by 2C-phospha-Mannich reactions between imines and SPOs.

(0] H o
N _RZ 4 5 N__P-gs
. e -
RSN R4 RS R R
R3 H R2 R3
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ntry Product ssistant onditions ield, % ntry Product ssistant Conditions ield, %
E Prod Assi Conditi Yield,% E Prod Assi Conditi Yield,%
~- €2 H I
(MeOCH>),, N PEt.
_ [104,105] 2 — - + (106]
1 PPh, t-BuOK 80°C, 2 h 68 2 ©/ \P(h CoHe-CsHsN 20
Ph,P H (I)I Ph,P H (I)I
3 N PPh; - CHs, reflux, oo 4 N_PR=pPh - CrHs, reflux, 6 g o
Y 2h Y Et h
Ph Ph
o Ho%
5 SF, 100 °C, 10 N. _PPh SF, 100 °C, 10
N PPh ’ 4 2 ’ 4 7,108
5 - 2 W 89(7.108] 6 W 88[7.108]
n-Bu Y K min K min
Ph Ph
SF,80°C,10  ggi708)
O —_ .
H I min H |l
CsHe, 40 °C,
7 NYPPhZ 8 t-BU/N\rPPh2 Cdlz eTie 52[109]
CrHs, 60 °C, 1.5h
Ph _ 8gl110] t-Bu
2.5h
9 /©/ . - CeHs-CsHsN *  250106] 10 /©/ 2 - CeHs-CsHsN + 201106)
Ph Ph
MeO,C EtO,C
9 Q
N P(n-Bu N P(n-Bu
Me” (n-Bu) SF,50°C, 30 t-Bu” (n-Bu), .
11 - h 88l 12 - SF,50°C,30h 920111
Et7 Y Et7 X
n-Pr n-Pr
Ho9 Ho0
N__P(n-Bu), N___P(n-Bu),
13 - SF,r.t, 24 h 781111 14 - SF,r.t., 24 h 920111]
N N
Me Ph
H 1
N (IIzPh e
2 o
15 _ CeHs, 60 °C, 730121 16 _ C7Hs, reflux, 1 g5113]
Me A 0.5h h
Ph OMe
OMe
Ho$ Ho9
N P(n-Bu), ELO. refl N\ N PPh, CoHa 110 °C
t20, reflux, 7Hs °
— [114] - 4 4 [115]
Y O/ é/OH 20h 73 18 U OH 30 min 82
H 9 Q
n-C16H33/N P(n-CgH17), n-C18H37/N P(n-CgH17),
19 : EtOH, reflux, 711161 20 _ EtOH, reflux, 8101161
16 h 16 h
Br Br
H 9 H 9
n-C16H33/N P(n-CgH17)2 n-C18H37/N P(n-CgH17),
”n _ EtOH, reflux, " 2 _ EtOH, reflux, golite]
16 h 16 h

NO,

NO,
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H 1] H 9
_N__P(n-CyHas), N_ _P(CH,CH,Ph),
n-Cq4Hzg e refl
, reflux,
23 PTSA Sshe gO**117) 24 - SF,65°C,58 h 90!l
OMe
NO, OH
Me H 9
25 N\rPPh2 _ SF, r.t.,, 0.25 g8 2 CH2CH2Ph) SF, 65 °C, 4.5 7018l
h h
Ph
Me 9
27 P(CH,CH,Ph), SF, 65 °C, 6011 )8 YP(CHZCH 2Ph)y SF, 55°C, 5.5 g5
20.5h h
Ph Ph
% N E( Ci2H2s)
H T o ~ n-C42M25)2
29 O N__P(CH,CH,Ph),  _ SF, 65°C, o8 39 et _ EtOH, reflux, - 11q)
h 65.5h HO 25h
i 9®
(IF);( C12Hos) N P(1-C1oHas)
n- P n-
31 n-CqoHa1” 12772872 EtOH, reflux, 621119 3 n-CqoHps 12 EtOH, reflux, 65011
O 0
N (':4( C1oHos) N P(n-CigHe)
n- _ n-
33 n-CqgHzg” 1277602 EtOH, reflux, 230119 34 n-CqgHs3 12772872 EtOH, reflux, 5019
Re® Re®
Ph “ PPh Ph._N._PPh
~ 2 CHCs, r.t., 24 ~ 2 CHCs, r.t., 24
35 - 88l120] 36 — 941120]
Z N h = | h
S ! N
- 2 N\ th .
37 _ CHCl3, r.t., 24 910120 38 | _ C7Hs, 110 °C, 24015
Ph.__N SPh PPh
~ 2 2
39 - CHs, reflux, oo 40 - Cotte reflux, 1 2tz
= 1h h
|
N
H I ||
Ph._N___PPh, PPh,
" P ~ CrHa, reflux, 1y 2 _ CHs, reflux, 1 sy
| lh h
NS
)
N__PPh, Pth
[ : EtOH, 0 °C, /©/ EtOH, 0 °C, 0.5
43 Me ;N MeONa 05h 831122123 44 (:[ MeONa 541122,123]
| ..

P4
4
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Ho$ H 9
N.__PPh, N__ PPh;
[ :] - EtOH, 0 °C, 2 /©/ -
45 K:[N+O MeONa 790122123 T K:[N+O MeONa  EtOH,0°C,2h 620122123
+ | + |
. _N
-0 NS 0 NS
e} H (|J|
N_P(CH,CH,Ph) N~ PP
2CHyPN), °
SF, 65 °C, 17
47 - 9gl118l 48 ©/ - CeHe, r.t., 2.5 h 67124123
_ h (6}
O
— O—~Me
Me
e g
- 2 P ~
49 n-Bu _ CrHg, reflux, 6511261 50 n-Bu \Ml:h _ CrHs, reflux, 2 62 %**[126]
2h h
N7 s N7"s
\:/ \:/
H (IF?‘ Ph N II"I‘Ph
- - 2
o1 n-Bu n\-BIZh B C7Hs, reflux, G7***1126) 52 ~ _ CrHs, reflux, 2 5gl126]
2h h
N7"s N7s
\:/ \:/
\~Ph .~ Ph
53 - j: Me - C7: B IO sz 54 e In\-Bu - E7H8' (M2 ggunsn
2
N7"s N7"s
\:/ \:/
Ph H gPh Ph H <IIiPh
~ 2 C7Hs, reflux, ~ 2 C7Hs, reflux, 2
55 - 750127 56 - 700227
N 2h ANg h
H fI’I)Ph Ph N EPh
R 2 ~ 2
57 n-Bu _ C7:3, reflux, 28108 58 _ (:Hs, reflux, 1 891128
1
~ “NH ~ "NH
N=/ N=/
N EPh Ph. N Ii)Ph
n-Bu” 2 CH.Cly, ~ 2 CH.Cly, reflux,
59 - 6301291 60 - 5501291
~ N/\ph reflux, 2 h ~ N/\ph 2h
Q Q
-N__P(n-Bu), Ph._N.__P(n-Bu),
61 n-Bu B CHCly, JE— 62 _ CH2Cly, reflux, ———
~ N/\ph reflux, 2 h ~ N/\ph 2h
N=/ N=/
N i Pho N__P
- \~Ph ~~ \~Ph
63 n-Bu Me : CH.Cly, G2+ #1129 64 Me : CHCly, reflux, [S——
~ N/\ph reflux, 2 h ~ N/\ph 2h
N=/ N=/
- Ph ~~ . Ph
s mBuT Y . CH:CL, P 66 nBu _ e
Z N/\Ph reflux, 2 h ~ N/\ph 2h
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o
H It H 1
6 F\s’N PPh, itzO, rt, 0.5 90!130] 68 F\S,NYPth Et;0, rt., 0.5h 900130
I\ /7\
O O jpr O O Ph
5 Ho %
69 F\S/N P(CHZPh)Z fltzol rt, 0.5 gQ130] 70 F\S/NYP(CHZPh)z Et,0, r.t., 0.5 h 970130
00 Et 30 ph
Ho Q
HoD E,0, rt, 0.5 g N AP
71 F\S,N P\\Ph 20, r.t., 0. 86!130] 72 O// \b t-Bu Et,0,r.t., 0.5h 91130
I\ t-Bu h
oo 9@
Ho9 ELO, rit Bk
73 Me N PPh2 28 Tete 9pl131] 74 F3C N PPhZ Et,0, rt., 1 h 720132]
Y overnight Y X
O CF3CF; O CF3CF3
H I H L]
75 n-PrO\(N><PF>h2 Et,0,rt,1h 681132 76 n_BUOYNXPth Et,0,rt,1h 8313
(|3 CF3CF; Io CF3CF3
. H (IJI H Il
77 AmO NXPth Et20,rt, 1h 8813 78 Ph\/OYN PPh, Et:O,rt,1h 93132
(|) CF3CF;4 é) CF;3CFy
H li)Ph N IE‘I)Ph
Ph0,S” 2 PhO,S” 2
79 P(O)(OEt), CeHe, r.t., 1h 64033 80 P(O)(OPh), CeHe,r.t., 1h 91034
F F
O M
] H 1] €
H I
Ph N P—éOEt
N__PPh [135] \ _)*(136]
81 (EtO),(0)P X 2 Et:O, rt.,1h 72 82 Y I Me OEt C7Hs (=)*
F3C 002Me O/ OEt

* Et2P(O)H was formed in situ by hydrolysis of Et2PCl in the presence of pyridine.

* Not isolated
** |solated as tosylate
*** |solated as oxalate
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Table S11. P(S),NH- and P(Se),NH-acetals, obtained by reaction of imines with secondary phosphine sulfides and selenides,

respectively.
X Ho A
N R? s N_ _P-p3
R1r x~ R3‘||3\R3 - R1r \|/ R?
H RZ
Entry Product Conditions Yield,% Entry Product Conditions Yield,%
H ﬁ H ﬁe
1 NYP\/\Ph SErt, o 5 N__R—Ph SF.55°C, o) g
O 05h SRS 55h
Ph Ph Ph Ph
Me . S Me |, Se
X N. P "Ph SF, 65 °C, g9l118] 4 NYP\/\Ph SF, 65 °C, g7M18]
\_\ 5h 5h
Ph Ph Ph Ph
H ﬁ o O H %e o
5 N P\/\Ph SF, 65 C, 67[118] 6 N P\/\Ph SFI 55 C/ 70[118]
O \( 16 h O Y 6.5h
Ph Ph Ph Ph
H ﬁ H ﬁe
Ph o Ph o
7 N P\\_/\\ SF,65°C, g g NYP\/\ SF,55°C, g
Ph 5h Ph 4h
EtO Ph EtO Ph
H ﬁ H ﬁe
Ph Ph
N P\/\ SF, 65 OC, N P\/\ SF, 55 OC,
9 g2(118] 10 —\ g3118]
i: o Ph 7h [j Ao Ph 5h
H ﬁ H ﬁe
N_ P Ph N__PR—Ph
1 ©/ \on SF.65°C, o " ©/ \on SF,55°C, g
8.5h 11h
OMe OMe
OH OH
Ph,P S
I N Ben CHg, Tt N Bon F0,
13 2 ro gqli07) 14 - 2 reflux, 8gl137,138]
Y reflux Et Y
Ph Ph 0.5h
N ﬁph N Pet
e 2 Et,0, i ? Et,0,
15 reflux, 89[137,138] 16 reflux, 70(137,138]
0.5h 0.5h
NO, NO,
N E( Bu) N I'SD'Et
n-bu
P A 2 Et,0, N 2 Et,0,
17 reflux, 841137,138] 18 reflux, 66137,138]
0.5h 0.5h
(¢]]
NO, Cl
H |'S='( Bu) S
P n-Bu), Il H
Et20, Ph/\/P\rN oh Ph
19 reflux, 61[137,138] 20 Bh )\ SF, 65°C 85118l
0.5h P N™ P \_Ph
Cl H S
Cl
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Entry Product Conditions Yield,% Entry Product Conditions Yield,%
T H
Ph P.__N
/\/ \r Ph Ph
21 S Bh P /—/ SF,65°C 77118 22
Ph
N° RT\—Ph
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Table S12. Bis- and tris-P(0),NH-acetals, obtained by reactions of SPOs with bis- and tris-imines, respectively.

O/,PPhZ

AN

NH

O

o?P@-i-Pr-CeHy),

Product Yield, % Product Yield, %
O\\S/,O 9y
O\\Pph@/ Opthéo (139) o A [118)
139 118
N N 91 PH Ph \©\N)\P/_/ 98
H H NT PN Ph
OH HO
MeO OMe
Q HNNH Q PhoP PPh,
PhaP PPh (-)*(140] (-)*1140]
OH HO
OH HO
OH
1] H 9 H ~
PhP.__N PhoP N
L (s L (e
N">PPh, N"PPh,
H it H I
o] N
OH
OH OH OH OH
Me Me
o ‘O ‘|O o 9[142,143] o o (-)*[140]
P ON NP PN NTP
Me Me
Me OH
Q Me O
o Me P (o] N
s ’ PPh.
HN NH (-)*1140] N \ Ph \ /N o 911[96]
R 0 H Ao
o] ¥
Me
HO Me
o]
7 0 H il
= H © N__PPh,
? PPh,
PP HO OH
(0] O™\
HN
O0__N_O_Jt=
U e
O\ N§rN (_)*[144] Ne N NH (_)*[145]
= 0 T T
o} 270
1
70 ﬂ Ph,P.
=\ _nn © HN
15!
OH
9w Ho9 , 9w o9
Ph,P.__N N__PPh, (4-i-Pr-CgHy),P N N___P(4-i-Pr-CgHy),
= N = = NN =
771146] 63[146]
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1
(4-n-Pr-CgHy)oP. N P(4-n-Pr-CgHy),

N =
é 58[146]
G

60[146]
o NH /=
/
o=P N
P(4-n-Pr-CgHy),
Ny ‘
HNT P NH,
7 H H W
N N__P
J\/G \©\(/NW/©/ Q/»
CQ N—/ Ny IN N\ NH;
6911461 59I146]
NH
:< > oaPWNH;
NH,
o o Q H Ho%
Ph,P. PPh, Ph,P.__N N__PPh,
\©\( Y©/ \©\er/
O TIr T O
Ns N
60!146] O O 611146
NH NH
o-PPh: o-PPh2
(p-Tol), \©Y ﬁ IIpToI
Ns N
‘ 63[146]
NH
o= Plp-Tol)

* Yield is not reported.
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Table S13. [P(0)]2,N-acetals, obtained by 3C-phospha-Mannich reactions of primary amines with 2 equiv. both p-CH20 and
SPOs.

1]
-2H,0 /PR
R-NH; + 2CH,0 + 2R,P(OH == R-N
\_ﬁR'2
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Entry Product Assistant Conditions Yield,% Entry Product Assistant Conditions Yield,%
1] 1]
HO,C PPh, HO,C P(n-CgH13)z
1 _\—N/_ }J.W MeCN, 611471 2 _\—N/_ — MecCN, 93al148,149]
\_ll:l,th 100°C,1h \_ﬁ(”‘CGHH)z reflux, 3 h
0 CHCls, 931 C
HO,C P(n-CgH17)2 - reflux, 1 h MeO,C PPh,
s _\_N/_ . _\_N/_ W L\/IeCN, 100 oo
\_ﬁ(n'CSHW)Z _ MeCN, 81(13,149,150] \_ﬁphz G1h
0 reflux, 3 h o)
O HO,C o
EtO,C PPh, PPh,
. —\_Nﬁ W MeCN, g5iie7 . /S W MeCN, 100 ..,
\_ﬁphz 100°C, 1 h \—ll’lth C 1h
o} o]
MeO,C % EtO,C %
/—PPhy MeCN, /—PPhy MeCN, 100
7 pW . 9411471 8 N W ) 8011471
\_||=|th 100°C, 1h \—ll"l‘th C,1h
o} o}
Q 0
HO /—PPhy MeCN HO /—P(p-Tol), MeCN, 120
9 Y pw o Lo 95 10 Y pw o h 93167]
\—PPh, 120°C,1 \—P(p-Tol), o1
o}
HO P(m-Xyl) HO P(n-CgHys)
/— Pm-Ryl) MeCN, /— F\n-LeMi3)2 MeCN
11 _\—N pW 120°C. 1h 91167 12 _\—N PTSA ; ’4h 4518
reflux,
\—P(m-Xyl), ' \—P(n-CoHig)y
o} o}
Q Q
HO /—P(n-CyoHz1), MeCN Me /—P(CH,Ph), MeCN. 100
13 _\—N PTSA ‘:l ’ h 512 14 _\—N pW o 9562631
\_':(”'C1OH21)2 reflux, 4 \—|‘:‘(C|-|2|:>h)2 G 1h
o}
(|)| Me 9
Me PPh, . \—¥ P(CH,Ph),
15 _\—N/_ pW SF00°C,  gusiasy 16 N/_ W MecN, 100 96162631
\pen, 1h \—P(CH,Ph), ¢ih
0 0
Me % Me 0
PPh, . LL P(p-Tol),
. N/_ W SF100°C, s 18 N/_ W MeCN, 100 ogie26s)
\—PPh, 1h \—P(p-Tol), G 1h
o} 0
n-Bu 9 9
/—P(n-CeHis MeCN /—P(CH;Ph), MeCN, 100
19 N PTSA i ’ h 5012 20 N pw . 95le2s3l
\—P(n—CeH13 reflux, 4 \*P(CHZPh)z C,1h
o} o}
q Q
/—PPh, MeCN, /—P(p-Tol), MeCN, 100
21 P’W R 90[72,152,153] 22 N ”’W o 95[62,63]
\—ﬁth 100°C, 2 h \_p(p-Tol), C 1h
o} 0o
Q Q
P -
)3 N/— (CH,Ph), W MeCON, J—— ” NﬁP(p Tol), W lo\/IeCN, 100 gqEes
\_ 100°C, 1 h \_ C 1h
'I’I(CHzph)z l:(p-ToI)z
0
MeO
o}
PPh MeCN, ? MeCN, 100
25 N/\: 2 HW 100°C, 1.5 95(72,152,154,155] 26 NﬁP(CHZPh)Z HW et h: 9462631
PPh h ’
u 2 \—P(CH,Ph),
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(0]
1] 1]
MeCN,
/—PPh2 ° /—PPhy MeCN, 100
27 uw 100 °C, 1.5 55[72152.154] 28 MeO N W 94172,152,154,155)
\_ﬁphz h \_ﬁphz C,15h
(0]
Q
PPh, MeCN, L
29 Me [ pw 100°C, 1.5 892152154 30 CIVER Phe W MeCN, 100 o 76150
' °C,2h
¥'ﬁph2 h Me' \—PPh,
o (0]

9 |solated as a hydrochloride
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Table S14. P(0),N-acetals, obtained by reactions of SPOs with N-substituted 1,2,3,4-tetrahydroisoquinolines in the presence of

oxidant/activator.
N RIS
Oxidant |
R'TC _ N. + R%P(OH (Catalyst) Z N‘Rz
R? R3,Py
H Z7o
CATALYST ABBRIVIATIONS:
Cobalt catalysts:
Co (1) = CoNiFe hydrotalcite
Co (2) = Co(OAc)2 + N-hydroxyphthalimide
Co (3) = chloro(pyridine)cobaloxime, [Co"'(dmgH)(py)Cl], dmgH = dimethylglyoximato
Co (4) = H14[(Co(H20)3)2(C10H8N2)a(P4W30NbsO123)]-4(C10HsN2)-8H20
Gold catalysts:
Au (1) = [(phen)AuCl2]Cl, phen = 1,10-phenanthroline
Au (2) = [Au(tpy)CI]Cly, tpy= 2,6-di(isoquinolin-3-yl)pyridine
Copper catalyst :
Cu (1) = [Cu(Sal)2(NCMe)]2 + n-BuaN*Cl, Sal = salicylate
MeO \\ //’
N
MeO - O =
OQO Anthracene-based photocatalyst
polymer-supported :// /// \\\ \\ Ant (1)
idi 4CzIPN-based photocatalyst
Iridium photocatalyst P y 4CzIPN-based photocatalyst
Ir (1) 4CzIPN (1)
4CzIPN (2)
Br Ph
Bi
Neos e
ot o ~O-C
e e o ()
Anthraqumone-basesd photocatalyst ) Br Br. ) OQ 2ot
Ant (2) tris(4-bromophenyl)aminium
hexachloro-antimonate Bi (1)
TBPA
Entry | Product Catalyst Oxidant Conditions Yield, %
- t-BUOOH MeCN, 80 °C, 24 h 85!157]
Co (1) 0 Dioxane, 80 °C, 24 h 611158l
Co (2) Air MeCN, 80 °C, 16 h 85159
Au (1) Air MeCN, 60 °C, 5 h 85160l
1 "@ TBPA Air THF, r.t., 5-8 h 86!161l
PhoPso Ir (1) Air MeOH, 7.1W white LED, r.t., 14 h 920162
Au (2) Air MeCN, 5W blue LED, r.t., 24 h 871163]
Co (4) 02 EtOH, 10W white LED, r.t. 761164
Ant (2) Air MeOH, purple LED, r.t.,, 24 h 861631
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Entry | Product Catalyst | Oxidant Conditions Yield, %
- N-ethoxy-2-methylpyridinium BF DMF, NaHCOs, 5W blue LED, r.t.,, 15h | 91168
4CzIPN (1)| Air H.0, 7W blue LED, r.t., 12 h 92[167.168]
4CzIPN (2)| 02 Ethylene glycol, 3W blue LED, r.t.,, 6 h 741169
FeCls Air EtOH, 60 °C 401170
Co (3) - CH2Cly, r.t., 3W blue LED, 24 h 761174
Ant (1) Air MeCN, white LED, r.t., 12 h 93072
CdSe dots | — MecCN, blue LED, r.t., 18 h 36173
Bi (1) Air MeOH, white LED, r.t., 24 h 741741
- PEC cell* / BiVO4 photoanode / NHPI** MeCN, blue LED, r.t. 907!
- EC cell*** / RVC anode MeCN, r.t. 8501751
- Air MeOH, r.t., 20W blue LED, 12 h 52076l
Co (1) 02 Dioxane, 80 °C, 27 h 5411581
OMe Au (1) Air MeCN, 60 °C, 5 h 85160]
2 N Co (4) 0, EtOH, 10W white LED, r.t. 91164l
PhoPso - PEC cell / BiVOs photoanode / NHPI MeCN, blue LED, r.t. 91/175)
- EC cell / RVC anode MeCN, r.t. 8411731
Co (4) 02 EtOH, 10W white LED, r.t. 71064
3 @Q‘ OMe - PEC cell / BiVO4 photoanode / NHPI MeCN, blue LED, r.t. 86175
PhZP\\o\©/ - EC cell / RVC anode MeCN, r.t. 99I173]
Au (1) Air MeCN, 60 °C, 12 h 9Q160]
Au (2) Air MeCN, 5W blue LED, r.t., 24 h 85163l
Co (4) 02 EtOH, 10W white LED, r.t. 500164
4 Q?NO 4CzIPN (1)| Air H20, 7W blue LED, r.t., 12 h 891671
PhPso oMe | Co(3) - CH2Cly, r.t., 3W blue LED, 24 h 70071
- PEC cell / BiVO4 photoanode / NHPI MeCN, blue LED, r.t. 88175l
- EC cell / RVC anode MeCN, r.t. 80(173]
Co (1) 02 Dioxane, 80 °C, 26 h 56158l
Au (1) Air MeCN, 60 °C, 7 h 841160]
5 Q\?‘O Co (4) 0> EtOH, 10W white LED, r.t. 88164
PhPso F 4CzIPN (1)| Air H»0, 7W blue LED, r.t., 12 h 811167]
- EC cell / RVC anode MeCN, r.t. 841175
Co (1) 02 Dioxane, 80 °C, 26 h 62158l
Au (1) Air MeCN, 60 °C, 5 h 86160
Au (2) Air MeCN, 5W blue LED, r.t., 24 h 82163l
6 QQ‘\@ Co (4) 0, EtOH, 10W white LED, r.t. 810164
PhoPso cl 4CzIPN (1)| Air H.0, 7W blue LED, r.t., 12 h 79/167)
Co (3) - CHaCly, r.t., 3W blue LED, 24 h 550174
- EC cell / RVC anode MecCN, r.t. 581731
Co (2) Air MeCN, 80 °C, 16 h 710259
Au (1) Air MeCN, 60 °C, 7 h 88160l
. ©Q‘ Co (4) 02 EtOH, 10W white LED, r.t. 641164
thP\\O\O\Br 4CzIPN (1)| Air H.0, 7W blue LED, r.t., 12 h 83167
Co (3) - CHaCly, r.t., 3W blue LED, 24 h 60174
- EC cell / RVC anode MeCN, r.t. 761731
Au (1) Air MeCN, 60 °C, 3 h 9411601
8 Au (2) Air MeCN, 5W blue LED, r.t., 24 h 910163]
4CzIPN (1)| Air H.0, 7W blue LED, r.t., 12 h 97[167,168]
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Entry | Product Catalyst | Oxidant Conditions Yield, %
- PEC cell / BiVO: photoanode / NHPI MeCN, blue LED, r.t. 9073
N
PhoPa. \©\ - EC cell / RVC anode MecCN, r.t. 871175l
2’0 Me
Co (4) 0: EtOH, 10W white LED, r.t. 410164
9 N 4CzIPN (1)| Air H.0, 7W blue LED, r.t., 12 h 730671
PhyPs. \©\ - PEC cell / BiVOa4 photoanode / NHPI MeCN, blue LED, r.t. 8501751
CFs - EC cell / RVC anode MecCN, r.t. 95(173]
Me
10 "@ Co (1) 02 Dioxane, 80 °C, 25 h 551581
PhQP\\O
11 N\@/Me - EC cell / RVC anode MeCN, r.t. 99175l
PhZP\\O
12 N\©\ - EC cell / RVC anode MeCN, r.t. 84117s)
Ph,Px, Et
13 ”\©\ Co (1) 0, Dioxane, 80 °C, 28 h 3pl1s8]
PhaPs t-Bu
N Me [175]
14 \©: - EC cell / RVC anode MeCN, r.t. 90
PhZP\\O Me
15 QQ‘ Co (4) 0: EtOH, 10W white LED, r.t. 6gledl
Ph,Px,
N\/@ Co (4) 02 EtOH, 10W white LED, r.t. 411164
16
PhoPsg 4CzIPN (1)| Air H.0, 7W blue LED, r.t., 12 h 6411671
17 CQ‘ | AN 4CzIPN (1)| Air H.0, 7W blue LED, r.t., 12 h 671167,168]
Au (1) Air MeCN, 60 °C, 6 h g1lt60l
18 ©\/;N 4CzIPN (1)| Air H.0, 7W blue LED, r.t., 12 h 811671
(4F-CaHa)P \© - PEC cell / BiVO4 photoanode / NHPI MeCN, blue LED, r.t. 72073]
° - EC cell / RVC anode MecCN, r.t. 7801731
19 O\/;"\Q Au (1) Air MeCN, 60 °C, 6 h 8ptLeol
(3'F'CGH4)2P\\O
Ir (1) Air MeOH, 7.1W white LED, r.t., 14 h g7u62l
50 Q\j Au (1) Air MeCN, 60 °C, 6 h 871160
(4-CI-CaHa) P \© 4CzIPN (1) | Air H20, 7W blue LED, r.t., 12 h 79067)
° - EC cell / RVC anode MeCN, r.t. 4811751
Au (1) Air MeCN, 60 °C, 8 h 8411601
21 N
(3-C1-CoHa)Px g Au (2) Air MeCN, 5W blue LED, r.t., 24 h 920163]
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Entry | Product Catalyst | Oxidant Conditions Yield, %
Ir (1) Air MeOH, 7.1W white LED, r.t., 14 h 851162
Au (1) Air MeCN, 60 °C, 8 h 68160l
Au (2) Air MeCN, 5W blue LED, r.t., 24 h 830163]
Ant (2) Air MeOH, purple LED, r.t., 24 h 841631
22 ”\© 4CzIPN (1)| Air H20, 7W blue LED, r.t., 12 h 90167
(p-Tol)Pxq FeCls Air EtOH, 60 °C 450170
Bi (1) Air MeOH, white LED, r.t., 24 h 60174
- PEC cell / BiVOa4 photoanode / NHPI MeCN, blue LED, r.t. 8501751
- EC cell / RVC anode MecCN, r.t. 761175
Ir (1) Air MeOH, 7.1W white LED, r.t., 14 h 89162
53 ©\/;4 4CzIPN (1)| Air H.0, 7W blue LED, r.t., 12 h 77167
(4-Me0—C6H4)2P\\O\© - PEC cell / BiVO4 photoanode / NHPI MeCN, blue LED, r.t. 801175]
- EC cell / RVC anode MeCN, r.t. 8411751
4CzIPN (1)| Air H20, 7W blue LED, r.t., 12 h 870167
24 ©Q‘ - PEC cell / BiVO: photoanode / NHPI MeCN, blue LED, r.t. 8411731
(m-XyI)zP\\O
- EC cell / RVC anode MeCN, r.t. 92(173]
25 4CzIPN (1)| Air H20, 7W blue LED, r.t., 12 h 801671
(2,5-Me,-CgH5),P.
26 Cu (1) 02 MeCN, 60 °C, 48 h 5077
(2-MeO-CgH,),P
27 C(? Ir (1) Air MeOH, 7.1W white LED, r.t., 14 h 610162
(4-CF3-CgHy)oPx,
28 Co (3) - CH2Cly, r.t., 3W blue LED, 24 h 681171
(4-t-Bu-CgHy),Px
29 CQ - PEC cell / BiVO4 photoanode / NHPI MecCN, blue LED, r.t. 791475
2-Naph,Px,
30 Ir (1) Air MeOH, 7.1W white LED, r.t., 14 h 77162
Csz\\
MeO
31| meo N@ Co (4) 02 EtOH, 10W white LED, r.t. 96164
thP\\O
MeO.
32 Meom\Q\ 4CzIPN (1)| Air H20, 7W blue LED, r.t., 12 h 851671681
PhyPsg E
Br
33 N 4CzIPN (1)| Air H.0, 7W blue LED, r.t., 12 h 751167
thP\\o\©
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Entry | Product Catalyst | Oxidant Conditions Yield, %
Br.
34 4CzIPN (1)| Air H.0, 7W blue LED, r.t., 12 h 78167
PhyPy,
/@Q 4C2IPN (1)| Air H,0, 7W blue LED, r.t., 12 h 760167)
35
PhyPx \© Co (4) 0: EtOH, 10W white LED, r.t. g7ue4l
36 Co (4) 0: EtOH, 10W white LED, r.t. 761164
4 CI-CgH,),P.
37 Co (4) 0: EtOH, 10W white LED, r.t. 761164
(p-Tol),
38 Co (4) 02 EtOH, 10W white LED, r.t. 77164
(4 -MeO-CgHy)zPs
39 Q\/? Co (4) 02 EtOH, 10W white LED, r.t. 680164
(2-MeO-CgHy) P
40 /©;> \© Co (4) 02 EtOH, 10W white LED, r.t. 8g[164]
(m-Xyl),Px

* PEC cell = photoelectrochemical cell

** NHPI =

N-hydroxyphthalimide

*** EC cell = electrochemical cell




Table S15. P(0),NHz-acetals, obtained by reactions of nitriles and diaryl SPOs.

S41

R-C=N + 2ArRPOH — = ArgP__PAr,
R NH,
R Ar Cat Conditions Yield, %
Me Ph La(dmba)z (10 mol%) MeCN, r.t., 14 h 90[178,179]
Me Ph [(thf)aCa(PPhs3)2] (3 mol%) THF, r.t, 12 h 871180]
Me Ph Ni(PPhs)2Cl2 (5 mol%) + DABCO (1 equiv.) + KCI (1 equiv.)  MeCN, r.t.,, 36 h 56181
Me p-Tol Ni(PPhs)2Cl2 (5 mol%) + DABCO (1 equiv.) + KCI (1 equiv.)  MeCN, r.t.,, 36 h 40181
Me m-Xyl Ni(PPhs)2Cl2 (5 mol%) + DABCO (1 equiv.) + KCI (1 equiv.)  MeCN, r.t.,, 36 h 43081
Me 2-Naph Ni(PPh3)2Cl2 (5 mol%) + DABCO (1 equiv.) + KCl (1 equiv.)  MeCN,r.t., 36 h 540181
cyclo-Pr Ph Ni(PPhs)2Cl2 (5 mol%) + DABCO (1 equiv.) + KCI (1 equiv.)  cyclo-PrCN, r.t.,, 36 h 2481
Et Ph La(dmba)s (10 mol%) EtCN, 80 °C, 48 h 841781791
MeOCH; Ph Ni(PPh3)2Cl2 (5 mol%) + DABCO (1 equiv.) + KCI (1 equiv.) = MeOCHCN, r.t.,36 h 70184
MeOCH2CH: Ph La(dmba)s (20 mol%) Py, 80 °C, 48 h 671178179
Me2NCH2CH Ph La(dmba)s (20 mol%) Py, 80 °C, 48 h 70(178,179]
Ph Ph Ni(PPh3)2Cl2 (5 mol%) + DABCO (1 equiv.) + KCI (1 equiv.)  t-BuOMe, 40°C,36h 581181
4-F-CeHa Ph Ni(PPhs)2Cl2 (5 mol%) + DABCO (1 equiv.) + KCl (1 equiv.)  t-BuOMe, 40°C,36h 611181
4-Cl-CeHa Ph Ni(PPhs)2Cl2 (5 mol%) + DABCO (1 equiv.) + KCI (1 equiv.)  t-BuOMe, 40°C,36h 591181
4-Br-CgHa Ph Ni(PPh3)2Cl2 (5 mol%) + DABCO (1 equiv.) + KCI (1 equiv.)  t-BuOMe, 40°C,36h 661181
4-1-CeHa Ph Ni(PPh3)2Cl2 (5 mol%) + DABCO (1 equiv.) + KCI (1 equiv.)  t-BuOMe, 40°C,36h 620181
p-Tol Ph Ni(PPhs)2Cl2 (5 mol%) + DABCO (1 equiv.) + KCI (1 equiv.)  t-BuOMe, 40°C,36h 508U
4-CF3-CeHa Ph Ni(PPhs)2Cl2 (5 mol%) + DABCO (1 equiv.) + KCI (1 equiv.)  t-BuOMe, 40°C,36h 708U
4-MeO-CsHa Ph Ni(PPh3)2Cl2 (5 mol%) + DABCO (1 equiv.) + KCI (1 equiv.)  t-BuOMe, 40°C,36h 30184
4-CF30-CeHa Ph Ni(PPhs)2Cl2 (5 mol%) + DABCO (1 equiv.) + KCI (1 equiv.)  t-BuOMe, 40°C,36h 53018l
4-Me02C-CeHa Ph Ni(PPhs)2Cl2 (5 mol%) + DABCO (1 equiv.) + KCI (1 equiv.)  t-BuOMe, 40°C,36h 5818l
4-NC-CeHs4 Ph Ni(PPh3)2Cl2 (5 mol%) + DABCO (1 equiv.) + KCI (1 equiv.)  t-BuOMe, 40°C,36h 60184
m-Tol Ph Ni(PPh3)2Cl2 (5 mol%) + DABCO (1 equiv.) + KCI (1 equiv.)  t-BuOMe, 40°C,36h 520181
2-Naph Ph Ni(PPhs)2Cl2 (5 mol%) + DABCO (1 equiv.) + KCI (1 equiv.)  t-BuOMe, 40°C,36h 63181
3-Py Ph Ni(PPh3)2Cl2 (5 mol%) + DABCO (1 equiv.) + KCI (1 equiv.)  t-BuOMe, 40°C,36h 651181
4-py Ph Ni(PPh3)2Cl2 (5 mol%) + DABCO (1 equiv.) + KCI (1 equiv.)  t-BuOMe, 40°C,36h 661181
2-Thienyl Ph Ni(PPhs)2Cl (5 mol%) + DABCO (1 equiv.) + KCI (1 equiv.)  t-BuOMe, 40°C,36h 65181
2-Furyl Ph Ni(PPhs)2Cl2 (5 mol%) + DABCO (1 equiv.) + KCI (1 equiv.)  t-BuOMe, 40°C,36h 81018l
3-CN-2-Py Ph Ni(PPh3)2Cl2 (5 mol%) + DABCO (1 equiv.) + KCI (1 equiv.)  t-BuOMe, 40°C,36h 710181




Table S16. N-phosphinoyl P(0O),NH-acetals, formed in reactions of nitriles with SPOs.

1] H
R-C=N + 2 Ph,P(O)H —S& PhZPYN‘IFI’th
R o
R Catalyst Conditions Yield, %
Ph La(dmba)s (10 mol%) PhCN, r.t., 14 h 901781791
Ph (MesSi)2NK (20 mol%) SF,60°C,1.5h 96182
Ph [(thf)aCa(PPhs)2] (5 mol%)  THF, r.t, 24 h 83180l
4-F-CeHa La(dmba)z (10 mol%) 4-F-CeH4CN, r.t., 24 h 88[178,179]
4-Cl-CeHa La(dmba)s (10 mol%) Py, r.t., 14 h 901781791
4-Cl-CeHa (MesSi)2NK (20 mol%) C7Hs, 60 °C, 1.5 h 921182
4-Br-CeHa (MesSi)2NK (20 mol%) C7Hs, 60 °C, 1.5 h 911182
p-Tol (Mes3Si)2NK (20 mol%) SF,60°C,3 h 86!182]
4-CF3-CeHa La(dmba)sz (10 mol%) Py, r.t., 14 h 85[178,179]
4-CF3-CeHa (MesSi)2NK (20 mol%) C7Hs, 60 °C, 1 h 951182
4-t-Bu-CgHa La(dmba)s (10 mol%) Py, r.t.,, 24 h 80[178,179]
4-t-Bu-CsHa (MesSi)2NK (20 mol%) SF,60°C,3 h 920182
4-MeO-CeHa La(dmba)s (10 mol%) Py, r.t., 48 h 89[178,179]
4-MeO-CeHa (MesSi)2NK (20 mol%) SF,60°C,3 h 920182
4-MeS-CeHa La(dmba)s (10 mol%) Py, r.t., 72 h 631178179
4-MeS-CsHa (MesSi)2NK (20 mol%) C7Hs, 60 °C, 6 h 68(182
4-Me2N-CeHa La(dmba)s (10 mol%) Py, 80 °C, 48 h 710178179
4-MeaN-CsHa (MesSi)2NK (20 mol%) C7Hs, 60 °C, 8 h 53082
4-Me02C-CeHa (MesSi)2NK (20 mol%) CsHs, 60°C, 1.5h 930182l
2-F-CeHa La(dmba)s (10 mol%) 2-F-CeHaCN, r.t., 48 h 64178179
o-Tol La(dmba)s (10 mol%) 2-Me-CéH4CN, r.t., 14 h 780178179
3-F-CeHa La(dmba)s (10 mol%) Py,r.t., 14 h 881781791
m-Tol La(dmba)s (10 mol%) 3-Me-CgH4CN, r.t., 14 h 861178179
2-Naph La(dmba)s (10 mol%) Py, 80°C, 48 h 60178179
2-Py (MesSi)2NK (20 mol%) SF,60°C,3 h 96182
2-Thienyl (MesSi)2NK (20 mol%) SF,60°C,1.5h 90182l
Cy La(dmba)s (10 mol%) CyCN, 80°C, 14 h 7201781791
i-Pr La(dmba)s (10 mol%) i-PrCN, r.t., 14 h 85[178.179]
PhCH: La(dmba)s (10 mol%) PhCH:CN, r.t., 14 h 88178:179]
4-F-CgHa-CH2 (MesSi)2NK (20 mol%) C7Hs, 60 °C, 8 h 570182
MeOCH>CH, La(dmba)s (20 mol%) Py, 80°C,120 h 381781791
MezNCH,CH; La(dmba)sz (20 mol%) Py, 80°C, 120 h 40[178,179)
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Table S17. Papers, describing syntheses of P(0),N-, P(0),NH-, and P(0),NHz-acetals by oxidation of P,N-acetals.

Year | Reference

Sukhikh, T. S.; Kolybalov, D. S.; Pylova, E. K.; Konchenko, S. N. Luminescent Zn Halide Complexes with 2-(2-

2022
Aminophenyl)benzothiazole Derivatives. Inorganics 2022, 10, id: 138. DOI: 10.3390/inorganics10090138.

Pandey, M. K.; Kote, B. S.; Mondal, D.; Kunchur, H. S.; Radhakrishna, L.; Balakrishna, M. S. Transition Metal Complexes of
2022 | 2,6-Dibenzhydryl Derived Bisphosphine: Synthesis, Structural Studies and Palladium Complex Promoted Suzuki-Miyaura
Reactions. ChemistrySelect 2022, 7, id: e202201245. DOI: 10.1002/slct.202201245.

Sukhikh, T. S.; Kolybalov, D. S.; Khisamov, R. M.; Konchenko, S. N. Phenyl-2-benzothiazole-Based a-Aminophosphines:
2022 | Synthesis, Crystal Structure, and Photophysical Properties. J. Struct. Chem. 2022, 63, 1446-1452. DOI:
10.1134/50022476622090074.

Mondal, D.; Sardar, G.; Kabra, D.; Balakrishna, M. S. 2,2’-Bipyridine Derived Doubly B & N Fused Bisphosphine-
2022 | Chalcogenides, [CsH3N(BF2){NCH2P(E)Ph2}]2 (E = O, S, Se): Tuning of Structural Features and Photophysical Studies. Dalton
Trans. 2022, 51, 6884-6898. DOI: 10.1039/d2dt00287f.

Khisamov, R. M.; Ryadun, A. A.; Konchenko, S. N.; Sukhikh, T. S. Molecular Environment Effects That Modulate the
2022 Photophysical Properties of Novel 1,3-Phosphinoamines Based on 2,1,3-Benzothiadiazole. Molecules 2022, 27, id: 3857.
DOI: 10.3390/molecules27123857.

Seah, J. W. K.; Lee, J. X. T.; Li, Y.; Pullarkat, S. A.; Tan, N. S.; Leung, P.-H. Chelating Phosphine—N-Heterocyclic Carbene
2021 Platinum Complexes via Catalytic Asymmetric Hydrophosphination and Their Cytotoxicity Toward MKN74 and MCF7 Cancer
Cell Lines. Inorg. Chem. 2021, 60, 17276-17287. DOI: 10.1021/acs.inorgchem.1c02625.

Seah, J. W.K.; Li, Y.; Pullarkat, S. A.; Leung, P.-H. Access to a Chiral Phosphine—NHC Palladium(ll) Complex via the Asymmetric

2021
Hydrophosphination of Achiral Vinyl Azoles. Organometallics 2021, 40, 2118-2122. DOI: 10.1021/acs.organomet.1c00262.

Page, S. J.; Rogers-Simmonds, D.; White, A. J. P.; Miller, P. W. Synthesis and Crystallographic Characterisation of a
2020 Homologous Series of Bis-Tridentate Phosphine Oxide NP30s Fe(ll), Co(ll), Ni(ll) and Cu(ll) Complexes. Inorg. Chim. Acta
2020, 512, id: 119870. DOI: 10.1016/j.ica.2020.119870.

Nolla-Saltiel, R.; Geer, A. M.; Taylor, L. J.; Churchill, O.; Davies, E. S.; Lewis, W.; Blake, A. J.; Kays, D. L. Hydrophosphination

2020
of Activated Alkenes by a Cobalt(l) Pincer Complex. Adv. Synth. Catal. 2020, 362, 3148-3157. DOI: 10.1002/adsc.202000514.

Junges, C. H.; Dresch, L. C.; da Costa, M. T.; Tirloni, B.; Casagrande, O. L. Pyrazolyl-Phosphinoyl Nickel(ll) Complexes:
2019 | Synthesis, Characterization and Ethylene Dimerization Studies. Appl. Organometal. Chem. 2019, 33, id: e4887. DOI:
10.1002/a0c.4887.

Almeida, R. F. M.; Santos, F. C.; Marycz, K.; Alicka, M.; Krasowska, A.; Suchodolski, J.; Panek, J. J.; Jezierska, A.; Starosta, R.
2019 New Diphenylphosphane Derivatives of Ketoconazole are Promising Antifungal Agents. Sci. Rep. 2019, 9, id:16214. DOI:
10.1038/s41598-019-52525-7.

Takata, T.; Nishikawa, D.; Hirano, K.; Miura, M. Synthesis of a-Aminophosphines by Copper-Catalyzed Regioselective

2018
Hydroamination of Vinylphosphines. Chem. Eur. J. 2018, 24, 10975-10978. DOI: 10.1002/chem.201802491.

Komarnicka, U. K.; Koziet, S.; Starosta, R.; Kyziot, A. Selective Cu(l) Complex with Phosphine-Peptide (SarGly) Conjugate
2018 contra Breast Cancer: Synthesis, Spectroscopic Characterization and Insight into Cytotoxic Action. J. Inorg. Biochem. 2018,
186, 162-175. DOI: 10.1016/j.jinorgbio.2018.06.009.

Altan, O.; Serindag, O.; Sayin, K.; Karakas, D. Pd(ll) Complexes of Novel Phosphine Ligands: Synthesis, Characterization, and
2016 | Catalytic Activities on Heck Reaction. Phosphorus Sulfur Silicon Relat. Elem. 2016, 191, 993-999. DOI:
10.1080/10426507.2015.1119827.

Komarnicka, U. K.; Starosta, R.; Kyziot, A.; Ptotek, M.; Puchalska, M.; Jezowska-Bojczuk, M. New Copper(l) Complexes Bearing
2016 Lomefloxacin Motif: Spectroscopic Properties, in Vitro Cytotoxicity and Interactions with DNA and Human Serum Albumin.
J. Inorg. Biochem. 2016, 165, 25-35. DOI: 10.1016/j.jinorgbio.2016.09.015.

Lach, J.; Peulecke, N.; Kindermann, M. K.; Palm, G. J.; Kéckerling, M.; Heinicke, J. W. a-Phosphanyl Amino Acids: Synthesis,
2015 | Structure and Properties of Alkyl and Heterocyclic N-Substituted Siphenylphosphanylglycines. Tetrahedron 2015, 71, 4933-
4945. DOI: 10.1016/j.tet.2015.05.101.

Musina, E. I.; Wittmann, T. I.; Strelnik, I. D.; Naumova, O. E.; Karasik, A. A.; Krivolapov, D. B.; Islamov, D. R.; Kataeva, O. N.;
2015 Sinyashin, O. G.; Lonnecke, P.et al. Influence of the rac—-meso Isomerization of Seven-Membered Cyclic Bisphosphines on
the Predominant Formation of Chelate Complexes. Polyhedron 2015, 100, 344-350. DOI: 10.1016/j.poly.2015.08.033.
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Year

Reference

2015

Ptotek, M.; Starosta, R.; Komarnicka, U. K.; Skérska-Stania, A.; Jezowska-Bojczuk, M.; Stochel, G.; Kyziot, A. New
Ruthenium(ll) Coordination Compounds Possessing Bidentate Aminomethylphosphane Ligands: Synthesis, Characterization
and Preliminary Biological Study in Vitro. Dalton Trans. 2015, 44, 13969-13978. DOI: 10.1039/C5DT01119A.

2015

Komarnicka, U. K.; Starosta, R.; Guz-Regner, K.; Bugla-Ptoskonska, G.; Kyziot, A.; Jezowska-Bojczuk, M. Phosphine Derivatives
of Sparfloxacin — Synthesis, Structures and in Vitro Activity. J. Mol. Struct. 2015, 1096, 55-63. DOI:
10.1016/j.molstruc.2015.04.044.

2013

Bykowska, A.; Starosta, R.; Brzuszkiewicz, A.; Bazandw, B.; Florek, M.; Jackulak, N.; Krdl, J.; Grzesiak, J.; Kaliski, K.; Jezowska-
Bojczuk, M. Synthesis, Properties and Biological Activity of a Novel Phosphines Ligand Derived from Ciprofloxacin.
Polyhedron 2013, 60, 23-29. DOI: 10.1016/j.poly.2013.04.059.

2013

Elsegood, M. R. J.; Noble, T. A,; Talib, S.; Smith, M. B. A Simple Procedure to Ditertiary Phosphinocarboxylic Acids and Their
Bisphosphine Oxides. Phosphorus Sulfur Silicon Relat. Elem. 2013, 188, 121-127. DOI: 10.1080/10426507.2012.743133.

2013

Olsson, R. I.; Jacobson, I.; Bostrém, J.; Fex, T.; Bjore, A.; Olsson, C.; Sundell, J.; Gran, U.; Ohrn, A.; Nordin, A.et al. Synthesis
and Evaluation of Siphenylphosphinic Amides and Diphenylphosphine Oxides as Inhibitors of Kv1.5. Bioorg. Med. Chem. Lett.
2013, 23, 706-710. DOI: 10.1016/j.bmcl.2012.11.098.

2010

Lach, J.; Guo, C.-Y.; Kindermann, M. K.; Jones, P. G.; Heinicke, J. a-Phosphanyl Amino Acids: Synthesis, Structure and
Reactivity of N-Aryl-a-phosphanylglycines. Eur. J. Org. Chem. 2010, 1176-1186. DOI: 10.1002/ejoc.200901251.

2006

Du, L.-Z.; Gong, J.-F.; Zhu, Y.; Wu, Y.-J.; Song, M.-P. Synthesis, Characterization and the Crystal Structures of Novel Achiral
and Chiral a-Ferrocenyl a-Aminophosphine Oxides. Inorg. Chem. Commun. 2006, 9, 529-532. DOl
10.1016/j.inoche.2006.02.027.

2005

Christensen, C. A.; Meldal, M. Efficient Solid-Phase Synthesis of Peptide-Based Phosphine Ligands: Towards Combinatorial
Libraries of Selective Transition Metal Catalysts. Chem. Eur. J. 2005, 11, 4121-4131. DOI: 10.1002/chem.200500105.

2003

Zhang, Q.; Hua, G.; Bhattacharyya, P.; Slawin, A. M. Z.; Woollins, J. D. Syntheses and Coordination Chemistry of
Aminomethylphosphine Derivatives of Adenine. Eur. J. Inorg. Chem. 2003, 2426-2437. DOI: 10.1002/ejic.200300037.

2002

Zhang, Q.; Aucott, S. M.; Slawin, A. M. Z.; Woollins, J. D. Synthesis and Coordination Chemistry of the New Unsymmetrical
Ligand PhoPCH2NHCsHaPPhy. Eur. J. Inorg. Chem. 2002, 1635-1646. DOI: 10.1002/1099-0682(200207)2002:7<1635::AlD-
EJIC1635>3.0.CO;2-B.

2002

Song, H.-B.; Zhang, Z.-Z.; Mak, T. C. W. Synthesis and Structural Study of Late Transition Metal Complexes of N-
[(Diphenylphosphino)methyl]-2-pyridinamine and N-Cyclohexyl-N-[(diphenylphosphino)methyl]-2-pyridinamine. J. Chem.
Soc., Dalton Trans. 2002, 1336-1343.

2001

Andrieu, J.; Camus, J.-M.; Poli, R.; Richard, P. New Chiral a-Aminophosphine Oxides and Sulfides: An Unprecedented
Rhodium-Catalyzed Ligand Epimerization. New J. Chem. 2001, 25, 1015-1023. DOI: 10.1039/B100217L.

2001

Durran, S. E.; Smith, M. B.; Slawin, A. M. Z.; Gelbrich, T.; Hursthouse, M. B.; Light, M. E. Synthesis and Coordination Studies
of New Aminoalcohol Functionalized Tertiary Phosphines. Can. J. Chem. 2001, 79, 780-791. DOI: 10.1139/v01-037.

2001

Coles, S. J.; Durran, S. E.; Hursthouse, M. B.; Slawin, A. M. Z.; Smith, M. B. Late Transition Metal Complexes of a New P-N
Ligand Ph2PCH2N(H)CsH3(CI-5)N: Synthesis and Structural Studies. New J. Chem. 2001, 25, 416-422. DOI: 10.1039/B008502M.

2000

Alonso, E.; Alonso, E.; Solis, A.; del Pozo, C. Synthesis of N-Alkyl-(a-Aminoalkyl)Phosphine Oxides and Phosphonic Esters as
Potential HIV-Protease Inhibitors, Starting from a-Aminoacids. Synlett. 2000, 698-700. DOI: 10.1055/s-2000-6615.

2000

Durran, S. E.; Smith, M. B.; Slawin, A. M. Z.; Steed, J. W. The Synthesis and Co-ordination Chemistry of New Functionalised
Pyridylphosphines Derived from Ph,PCH20H. J. Chem. Soc., Dalton Trans. 2000, 2771-2778. DOI: 10.1039/B003759L.

2000

Cecconi, F.; Ghilardi, C. A.; Midollini, S.; Orlandini, A. Beryllium Complexes with Mono- and Tripodal-Phosphinoxide Ligands.
X-Ray Crystal Structure of [{N(CH2PPh20)3}Be(OH2)](ClO4)2. Inorg. Chem. Commun. 2000, 3, 350-353. DOI: 10.1016/s1387-
7003(00)00092-7.

1995

Onys'ko, P. P.; Kim, T. V.; Kiseleva, E. I.; Sinitsa, A. D. Sigmatropic Isomerizations in 2-Azaallyl Systems. XIIl. Prototropic and
Phosphorotropic Isomerizations in the Phosphorylation of N-Benzylpivalimidoyl Chloride. Zh. Obshch. Khim. 1995, 65, 1961-
1971.

1984

Romanov, G. V.; Ryzhikova, T.Y.; Pudovik, A. N. Tertiary Aminotrichloroethylphosphines and Their Oxides. Russ. Chem. Bull.
1984, 33, 1311-1312. DOI: 10.1007/BF00949010.
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- Kellner, K.; Schultz, H. J.; Tzschach, A. Synthese und Reaktionsverhalten von a-Arylsulfonainido-benzylphosphinen und -
arsinen. Z. Chem. 1980, 20, 152-152. DOI: 10.1002/zfch.19800200420.

1974 Tzschach, A.; Kellner, K. Organoarsen-Verbindungen. XXIIl. Darstellung Imidomethylsubstituierter Tertidrer Phosphine und
Arsine. J. Prakt. Chem. 1974, 316, 851-856. DOI: 10.1002/prac.19743160518.

1973 Oehme, H.; Issleib, Kurt; Leissring, E. Synthese und Reaktionsverhalten der 1,3-Azaphospholan-5-one. Phosphorus 1973, 3,
159-163.

1972 Mironova, Z. N.; Tsvetkov, E. N.; Petrovskaya, L. |.; Negrebetsky, V. V.; Nikolaev, A. V.; Kabachnik, M. I. Syntheses Based on
Tetramethylolphosphonium Chloride. Aminomethylphosphines and Their Oxides. Zh. Obshch. Khim. 1972, 42, 2152-2158.

1967 Aguiar, A. M.; Hansen, K. C.; Mague, J. T. 3-Oxa-, Aza-, and Thioorganophosphonium Heterocyclics via a-Alkoxy, a-
Dialkylamino, and a-Thioalkoxy Tertiary Phosphines. J. Org. Chem. 1967, 32, 2383-2387. DOI: 10.1021/jo01283a005.

1965 Issleib, K.; Bleck, R.-D. Alkali-Phosphorverbindungen und ihr reaktives Verhalten. XXXII. Zur Reaktion der Alkali-phosphide

MePR:z mit Nitrilen und Schiffschen Basen. Z. Anorg. Allg. Chem. 1965, 336, 234-244. DOI: 10.1002/zaac.19653360503.
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Table S18. Papers and patents, describing syntheses of P(0),N-, P(0),NH-, and P(0),NHz-acetals by nucleophilic substitution of

a-halo- or a-sulfonato-group within tertiary phosphine oxides by amines or NHs.

Year

Reference

2022

Takahashi, K.; Sakurazawa, Y.; Iwai, A.; lwasawa, N. Catalytic Synthesis of a Methylmalonate Salt from Ethylene and Carbon
Dioxide through Photoinduced Activation and Photoredox-Catalyzed Reduction of Nickelalactones. ACS Catal. 2022, 12,
3776-3781. DOI: 10.1021/acscatal.2c01053.

2022

He, F.; Gourlaouen, C.; Pang, H.; Braunstein, P. Experimental and Theoretical Study of Ni"- and Pd"-Promoted Double
Geminal C(sp?)-H Bond Activation Providing Facile Access to NHC Pincer Complexes: Isolated Intermediates and Mechanism.
Chem. Eur. J. 2022, 28, id: €202200507. DOI: 10.1002/chem.202200507.

2022

Siddhartha; Rangarajan, S.; Kunchur, H. S.; Balakrishna, M. S. A Greener Approach towards the Synthesis of N-Heterocyclic
Thiones and Selones Using the Mechanochemical Technique. Dalton Trans. 2022, 51, 15750-15761. 10.1039/d2dt02322a.

2021

Kapusniak, t.; Plessow, P. N.; Trzybinski, D.; Wozniak, K.; Hofmann, P.; Jolly, P. I. A Mild One-Pot Reduction of Phosphine(V)
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2021
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2020
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2019
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Mode. Angew. Chem. Int. Ed. 2019, 58, 6727-6731. DOI: 10.1002/anie.201901169.

2019
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10.1002/chem.201903625.

2019

Shen, W.; Ding, Y.; Jiang, H.; Chen, F. L.; Wang, J.; Wu, X.; Li, C.; Yang, L.; Hu, B.; Jiang, Q.et al. Phosphorus-Containing
Compound and Preparation and Use Thereof. World Patent 2019/001171, Jan 3, 2019.

2018

Nazari, S. H.; Bourdeau, J. E.; Talley, M. R.; Valdivia-Berroeta, G. A.; Smith, S. J.; Michaelis, D. J. Nickel-Catalyzed Suzuki Cross
Couplings with Unprotected Allylic Alcohols Enabled by Bidentate N-Heterocyclic Carbene (NHC)/Phosphine Ligands. ACS
Catal. 2018, 8, 86-89. DOI: 10.1021/acscatal.7b03079.

2018

Biswas, S.; Desrosiers, J.-N.; Lao, K.; Mangunuru, H. P. R.; Qu, B.; Rodriguez, S.; Senanayake, C. H.; Sieber, J. D.; Wang, X.-J.;
Yee, N. K.et al. Novel Chiral Dihydrobenzoazaphosphole Ligands and Synthesis Thereof. U.S. Patent 2018/0155377, Jun 7,
2018.

2016

Heckel, A.; Hamprecht, D.; Kley, J. Substituted Benzimidazolium Compounds Useful in the Treatment of Respiratory Diseases.
World Patent 2016/113167, Jul 21, 2016.

2016

Bell, J.; Samb, I.; Toullec, P. Y.; Michelet, V.; Leray, I. Synthesis and Complexing Properties of Molecular Probes Linked with
Fluorescent Phosphane Oxide Derivatives. J. Photochem. Photobiol. A 2016, 318, 25-32. DOL:
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Table S20. Papers, describing syntheses of P(0),N-, P(0),NH-, and P(0),NHz-acetals by cycloaddition reactions of

vinylphosphine oxides with diazo compounds.
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Heydt, H.; Breiner, H.-W.; Hell, V.; Regitz, M. Diazo Compounds, 65. Isomerization Reactions in the System 4-Diazo-1-
butene/2.3-Diazabicyclo[3.1.0]hex-2-ene/1.4-Dihydropyridazine. Z. Naturforsch. B 1987, 42, 210-216. DOI: 10.1515/znb-
1987-0215.

1985

Bohshar, M.; Heydt, H.; Maas, G.; Gimbel, H.; Regitz, M. Intramolekulare [4+3]-Cycloaddition bei 5-Diazomethyl-5H-
benzocyloheptenen - Teilschritt einer neuen Benzosemibullvalen-Synthese. Angew. Chem. 1985, 97, 571-572. DOI:
10.1002/ange.19850970710.

1985

Bohshar, M.; Maas, G.; Heydt, H.; Regitz, M. Untersuchungen an Diazoverbindungen und Aziden LVII. Tri- und Tetracyclen
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1981
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Year | Reference
Regitz, M.; Weber, B.; Eckstein, U. Untersuchungen an Diazoverbindungen und Aziden, XXXIIl. Substitutionsreaktionen am

1979 Diazokohlenstoff von Diazomethylphosphorylverbindungen. Justus Liebigs Ann. Chem. 1979, 1002-1019. DOI:
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Table S22. Papers, describing syntheses of P(0),N-, P(0),NH-, and P(0),NHz-acetals by reactions of 2H-azirine-2-phosphine

oxides with nucleophiles.

Year

Reference

2021

Carramifiana Jiménez, V. Disefio y Evaluacion de Nuevos Derivados de Aziridinas Fosforadas como Agentes
Antiproliferativos. PhD Dissertation, University of the Basque Country, Vitoria, Spain, 2021.

2020

Carramifiana, V.; Ochoa de Retana, A. M.; Palacios, F.; de los Santos, J. M. Synthesis of a-Aminophosphonic Acid Derivatives
Through the Addition of O- and S-Nucleophiles to 2H-Azirines and Their Antiproliferative Effect on A549 Human Lung
Adenocarcinoma Cells. Molecules 2020, 25, id: 3332. DOI: 10.3390/molecules25153332.

2020

Carramifiana, V.; Ochoa de Retana, A. M.; de los Santos, J. M.; Palacios, F. First Synthesis of Merged Hybrids Phosphorylated
Azirino[2,1-b]benzo[e][1,3]oxazine Derivatives as Anticancer Agents. Eur. J. Med. Chem. 2020, 185, id: 111771. DOLI:
10.1016/j.ejmech.2019.111771.

2019

Carramifiana, V.; Ochoa de Retana, A. M.; del Burgo, A. V.; de los Santos, J. M.; Palacios, F. Synthesis and Biological Evaluation
of Cyanoaziridine Phosphine Oxides and Phosphonates with Antiproliferative Activity. Eur. J. Med. Chem. 2019, 163, 736-
746. DOI: 10.1016/j.ejmech.2018.12.002.

2016

del Burgo, A. V.; Ochoa de Retana, A. M.; de los Santos, J. M.; Palacios, F. Reaction of 2H-Azirine-Phosphine Oxides and -
Phosphonates with Enolates Derived from B-Keto Esters. J. Org. Chem. 2016, 81, 100-108. DOI: 10.1021/acs.joc.5b02347.

2011

Palacios, F.; Ochoa de Retana, A. M.; del Burgo, A. V. Selective Synthesis of Substituted Pyrrole-2-phosphine Oxides and -
phosphonates from 2H-Azirines and Enolates from Acetyl Acetates and Malonates. J. Org. Chem. 2011, 76, 9472-9477. DOI:
10.1021/j0201932m.

2009

Lemos, A. Addition and Cycloaddition Reactions of Phosphinyl- and Phosphonyl-2H-Azirines, Nitrosoalkenes and Azoalkenes.
Molecules 2009, 14, 4098-4119. DOI: 10.3390/molecules14104098.

2006
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Derivatives and Aziridines from Phosphorylated Oximes and Nucleophilic Reagents. J. Org. Chem. 2006, 71, 6141-6148. DOI:
10.1021/jo060865g.

2005

Palacios, F.; Ochoa de Retana, A. M.; Alonso, J. M. Reaction of 2H-Azirine Phosphine Oxide and -Phosphonates with
Nucleophiles. Stereoselective Synthesis of Functionalized Aziridines and a- and B-Aminophosphorus Derivatives. J. Org.
Chem. 2005, 70, 8895-8901. DOI: 10.1021/jo051404i.

2004

Palacios, F.; Ochoa de Retana, A. M.; Gil, J. I.; Alonso, J. M. Regioselective Synthesis of 4- and 5-Oxazole-Phosphine Oxides
and -Phosphonates from 2H-Azirines and Acyl Chlorides. Tetrahedron 2004, 60, 8937-8947. DOI: 10.1016/j.tet.2004.07.013.

2004

Hassner, A.; Usak, D.; Kumareswaran, R.; Friedman, O. Stereoselective Addition of Sulfone Carbanions to C=N: A Critical
Dependence on the Stability and Reactivity of the Amide Anions in MIRC Reactions. Eur. J. Org. Chem. 2004, 2421-2426. DOI:
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2002

Palacios, F.; Aparicio, D.; Ochoa de Retana, A. M.; de los Santos, J. M.; Gil, J. I.; Alonso, J. M. Asymmetric Synthesis of 2H-
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2002

Palacios, F.; Ochoa de Retana, A. M. a.; Gil, J. |.; Alonso, J. M. a. Synthesis of Optically Active Oxazoles from Phosphorylated
2H-Azirines and N-Protected Amino Acids or Peptides. Tetrahedron Asymmetry 2002, 13, 2541-2552. DOI: 10.1016/5S0957-
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2000

Palacios, F.; Ochoa de Retana, A. M.; Gil, J. I.; Ezpeleta, J. M. Simple Asymmetric Synthesis of 2H-Azirines Derived from
Phosphine Oxides. J. Org. Chem. 2000, 65, 3213-3217. DOI: 10.1021/jo9915426.
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Table S23. Papers, describing synthesis of P(0),NHz-acetals by action of hydrazine on P(O),N-acetals with a phthalimide arm.

Year | Reference

Gazizov, M. B.; Tarakanova, A. L.; Ismagilov, R. K.; Shamsutdinova, L. P.; Karimova, R. F.; Burangulova, R. N. Addition of
2016 | Phthalimide and Acetone to Phosphorylated Methylene Quinones. Russ. J. Gen. Chem. 2016, 86, 326-330. DOI:
10.1134/S1070363216020213

Jovic, F.; Louise, L.; Mioskowski, C.; Renard, P.-Y. Immunologically Driven Antibodies Chemical Engineering: Design and
2005 | Synthesis of a Hapten Aimed at Nerve Agent Hydrolysis. Tetrahedron Lett. 2005, 46, 6809-6814. DOI:
10.1016/j.tetlet.2005.08.032

Novak, T.; Tatai, J.; Bako, P.; Czugler, M.; Keglevich, G.; Toke, L. Asymmetric Michael Addition Catalyzed by D-Glucose-Based
Azacrown Ethers. Synlett. 2001, 424-426. DOI: 10.1055/s-2001-11395

2001

Novak, T.; Bakd, P.; Keglevich, G.; Dobd, A.; Vékey, K.; Téke, L. Synthesis of D-Glucose-Based Azacrown Ethers with
2001 | Phosphinoxidoalkyl Side Chains and Their Application to an Enantioselective Reaction. J. Incl. Phenom. 2001, 40, 207-212.
DOI: 10.1023/A:1011840831308

Cristau, H.-J.; Brahic, C.; Pirat, J.-L. Synthesis of Bis(hydroxymethyl)phosphorylated Compounds, Analogs of a-
2001 | Aminophosphonic Acids or Alkylidenebisphosphonic Acids. Tetrahedron 2001, 57, 9149-9156. DOI: 10.1016/S0040-
4020(01)00929-2

Vasil’eva, T. V.; Osipova, M. P.; Kormachev, V. V. Phosphorus-Containing Intermediates and Dyes. XI. Phosphorylated Amino
1997 | Compounds Prepared by Reactions of Bis(2,5-dimethoxyphenyl)phosphinous Acid with Aromatic Aldehydes. Zh. Obshch.
Khim. 1997, 67, 384-386

Plenat, F.; Cassagne, M.; Cristau, H. J. Synthesis of New Phosphorus 2,4,5-Imidazolidinetriones. Tetrahedron 1995, 51, 9551-

1995
9558. DOI: 10.1016/0040-4020(95)00595-Y

1994 Hagele, G.; Varbanov, S.; Ollig, J.; Kropp, H.-W. Aminomethylphosphine Oxides: Synthesis, Dissociation and Stability
Constants, 3'P{*H}-NMR-Controlled Titrations. Z. Anorg. Allg. Chem. 1994, 620, 914-920. DOI: 10.1002/zaac.19946200526

1988 Varbanov, S.; Borisov, G. New Tertiary Phosphine Oxides and Their Application as Flame Retardants for Polymers. Acta
Polym. 1988, 39, 507-515. DOI: 10.1002/actp.1988.010390909

1987 Varbanov, S.; Agopian, G.; Borisov, G. Polyurethane Foams Based on Dimethylaminomethylphosphine Oxide Adducts with
Ethylene and Propylene Oxides. Eur. Polym. J. 1987, 23, 639-642. DOI: 10.1016/0014-3057(87)90011-5

1984 Eisenbarth, P.; Regitz, M. Untersuchungen an Diazoverbindungen und Aziden, XLIII. 1,2-Dewarpyridazine — Vorstufen zur

Erzeugung von Azacyclobutadienen? Chem. Ber. 1984, 117, 445-454. DOI: 10.1002/cber.19841170204

Regitz, M.; Liedhegener, A.; Eckstein, U.; Martin, M.; Anschiitz, W. Quecksilber- und Silber-Derivate von
1971 | Diphenylphosphinyl- und Didthylphosphono-diazomethan. Liebigs Ann. Chem. 1971, 748, 207-210. DOIL:
10.1002/jlac.19717480122
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Table S24. Papers and patents, describing synthesis of P(0),NHz-acetals by acid hydrolysis of P(0),N- and P(0),NH-acetals.

Year | Reference

2022 Sun, S.; Wei, Y.; Xu, J. Visible-Light-Induced [1+5] Annulation of Phosphoryl Diazomethylarenes and Pyridinium 1,4-
Zwitterionic Thiolates. Org. Lett. 2022, 24, 6024-6030. DOI: 10.1021/acs.orglett.2c02321

5020 Luo, Y.; Fu, Z.; Fu, X.; Du, C.; Xu, J. Microwave-Assisted Periselective Annulation of Triarylphosphenes with Aldehydes and
Ketones. Org. Biomol. Chem. 2020, 18, 9526-9537. DOI: 10.1039/D00B02011G

5020 Luo, Y.; Xu, J. Annulation of Diaryl(aryl)phosphenes and Cyclic Imines to Access Benzo-6-phospholactams. Org. Lett. 2020,
22,7780-7785. DOI: 10.1021/acs.orglett.0c02346
tupicka-Stowik, A.; Psurski, M.; Grzywa, R.; Cuprych, M.; Ciekot, J.; Goldeman, W.; Wojaczynska, E.; Wojaczynski, J.;

2020 Oleksyszyn, J.; Sienczyk, M. Structure-Based Design, Synthesis, and Evaluation of the Biological Activity of Novel
Phosphoroorganic Small Molecule IAP Antagonists. Invest. New Drugs 2020, 38, 1350-1364. DOI: 10.1007/s10637-020-
00923-4
Wang, J.; Deng, G.; Liu, C.; Chen, Z.; Yu, K.; Chen, W.; Zhang, H.; Yang, X. Transition Metal-Free Synthesis of a-

2020 | Aminophosphine Oxides through C(sp®)-P Coupling of 2-Azaallyls. Adv. Synth. Catal. 2020, 362, 2268-2273. DOI:
10.1002/adsc.201901553
Sienczyk, M.; tupicka-Stowik, A.; Grzywa, R.; Oleksyszyn, J.; Dawidczyk, M.; Psurski, M.; Goldeman, W.; Olszewski, T.

2019 | Organophosphorus Peptide Derivatives Which are Analogs of N-terminal Sequence of the Smac Protein, Method of Their
Production and Application. Pol. Patent 233,276, Sep 30, 2019

2017 Zhang, W.; Gilbertson, S. R. Diastereoselective Synthesis of N-Sulfinyl a-Aminophosphine Sulfides and Phosphines.
Tetrahedron Lett. 2017, 58, 2175-2177. DOI: 10.1016/j.tetlet.2017.03.067

2011 | Pradhan, B. S. Novel Pyrrole Derivatives and Their Synthesis. U.S. Patent 2011/0263870, Oct 27, 2011
Ingle, G. K.; Liang, Y.; Mormino, M. G.; Li, G.; Fronczek, F. R.; Antilla, J. C. Chiral Magnesium BINOL Phosphate-Catalyzed

2011 | Phosphination of Imines: Access to Enantioenriched a-Amino Phosphine Oxides. Org. Lett. 2011, 13, 2054-2057. DOI:
10.1021/0l1200456y

2010 Zhao, D.; Mao, L.; Yang, D.; Wang, R. Zinc-Mediated Asymmetric Additions of Dialkylphosphine Oxides to a,B-Unsaturated
Ketones and N-Sulfinylimines. J. Org. Chem. 2010, 75, 6756-6763. DOI: 10.1021/jo1014917

2005 | Olszewski, T.; Boduszek, B. Synthesis of New Imidazole Aminophosphine Oxides. Polish J. Chem. 2005, 79, 553-559
Onys'ko, P. P.; Kim, T. V.; Kiseleva, E. I.; Prokopenko, V. P.; Sinitsa, A. D. Sigmatropic Isomerizations in 2-Azaallyl Systems.

1996 | XV. Peculiarities of N-Benzylarylcarboximidoyl Chloride Reaction with Ethyl Diphenylphosphinite. Zh. Obshch. Khim. 1996,
66, 1283-1286
Van Es, J. J. G. S.; Jaarsveld, K.; Van der Gen, A. Diphenylphosphinoyl-Substituted Ylides. 1. Thermal 1,3-Dipolar

1990 | Cycloaddition of a-(Diphenylphosphinoyl)glycine Ester Imines. Dipole Formation as the Rate-Determining Step. J. Org.
Chem. 1990, 55, 4063-4069. DOI: 10.1021/jo00300a022

1988 Lejczak, B.; Kafarski, P.; Gancarz, R. Plant Growth Regulating Properties of 1-Amino-1-Methylethylphosphonic Acid and Its
Derivatives. Pestic. Sci. 1988, 22, 263-275. DOI: 10.1002/ps.2780220307

1980 Regitz, M.; Eckes, H. Carbene, 22. Phosphene: Abfangreaktionen von (Diphenylmethylen)phenyl-phosphan-oxid durch [2 +
2]-Cycloaddition mit Aldehyden. Chem. Ber. 1980, 113, 3303-3312. DOI: 10.1002/cber.19801131018

1976 Stec, W. J.; Lesiak, K. A Novel Route to 1-Aminoalkylphosphonic Acid. J. Org. Chem. 1976, 41, 3757-3759. DOI:
10.1021/jo00885a024
Mukhacheva, O. A.; Nikolaeva, V. G.; Yafarova, R. L.; Shchelkunova, M. A.; Razumov, A. |. Study of Phosphinic and

1975 | Phosphinous Acid Derivatives XCIIl. Synthesis of N-Phosphorylated Alkyluretanes and Ureas by Lossen and Curtius
Rearrangements. Zh. Obshch. Khim. 1975, 45, 526-532

1974 Gross, H.; Costisella, B.; Brennecke, L. Uber a-Substituierte Phosphonate XV. Eine C-N-Umlagerung von Phosphorylgruppen.
Phosphorus Relat. Group V Elem. 1974, 4, 241-246

1971 Kreutzkamp, N.; Herberg, K.; Lammerhirt, K.; Schmidt-Samoa, E. Neue Synthesen tertidarer Aminomethyl-Phosphinoxide.
Arch. Pharmaz. 1971, 304, 896-899. DOI: 10.1002/ardp.19713041205

1968 Hoffmann, H.; Forster, H. Darstellung von a-Aminophosphonsiureestern und Verwandten Verbindungen. Monatsh. Chem.
1968, 99, 380-388. DOI: 10.1007/BF00908943

1967 | Popoff, I. C.; Block, B. P.; Huber, L. K. Aminoalkylphosphinic Acids. U.S. Patent 3,332,987, Jul 25, 1967
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Year | Reference

Popoff, I. C.; Huber, L. K.; Block, B. P.; Morton, P. D.; Riordan, R. P. a-Aminophosphinic Acids and a-Aminophosphine Oxides.
1963 | I. Alkyl-a-Aminoalkylphosphinic Acids, a-Aminoalkyl(aryl)phosphinic Acids, and a-Aminoalkyl(diaryl)phosphine Oxides. J.
Org. Chem. 1963, 28, 2898-2900. DOI: 10.1021/jo01045a516
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Table S25. Papers, describing synthesis of P(0),NHz-acetals by reduction of P(O),NH-acetals.

Year | Reference
5020 Zwillinger-Tripolszky, A. Aminofoszfin-Oxidok, Gy(ir(is Aminofoszfonatok és Rokonvegyiileteik Szintézise és Felhasznalasi
Lehetdségei. PhD Dissertation, Budapest University of Technology and Economics, Budapest, Hungary, 2020
Balint, E.; Tripolszky, A.; Hegeds, L.; Keglevich, G. Microwave-Sssisted Synthesis of N,N-Bis(phosphinoylmethyl)amines and
2019 | N,N,N-Tris(phosphinoylmethyl)amines Bearing Different Substituents on the Phosphorus Atoms. Beilstein J. Org. Chem.
2019, 15, 469-473. DOI: 10.3762/bjoc.15.40
2018 Sowa, S.; Stankevi¢, M.; Flis, A.; Pietrusiewicz, K. M. Reduction of Tertiary Phosphine Oxides by BH3 Assisted by Neighboring
Activating Groups. Synthesis 2018, 50, 2106-2118. DOI: 10.1055/s-0036-1591546
Maier, L.; Sporri, H. Organic Phosphorus Compounds 104. Synthesis and Biological Activity of N-Hydroxycarbonylmethyl-
1992 | Aminomethyl-Di(n-propyl)- and -Di(n-butyl)phosphine Oxides. Phosphorus Sulfur Silicon Relat. Elem. 1992, 70, 59-61. DOI:
10.1080/10426509208049151
Hall, R. G.; Riebli, P. The Concept of P-H Protection Extended to Phosphine Oxides: Preparation of Functional, Unsymmetrical
2002 | Secondary and Tertiary Phosphine Oxides. Phosphorus, Sulfur Silicon Relat. Elem. 2002, 177, 1557-1562. DOI:
10.1080/10426500212269
1990 Afarinkia, K.; Rees, C. W.; Cadogan, J. I. G. Synthesis of Organophosphorus Compounds via Silyl Esters of Phosphorous Acids.
Tetrahedron 1990, 46, 7175-7196. DOI: 10.1016/5S0040-4020(01)87899-6
1990 Afarinkia, K.; Cadogan, J. I. G.; Rees, C. W. Synthesis of Phosphinic and Phosphonic Analogues and C-Arylglycines. Synlett.
1990, 415-416. DOI: 10.1055/s-1990-21111
Maier, L. Organic Phosphorus Compounds 91. Synthesis and Properties of 1-Amino-2-Arylethylphosphonic and -phosphinic
1990 | Acids as well as -phosphine Oxides. Phosphorus Sulfur Silicon Relat. Elem. 1990, 53, 43-67. DOI:

10.1080/10426509008038012
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Table S26. Papers and patents, describing applications of P(0),N-, P(0),NH-, and P(O),NHz-acetals as ligands.

Year | Reference

Sukhikh, T. S.; Kolybalov, D. S.; Pylova, E. K.; Konchenko, S. N. Luminescent Zn Halide Complexes with 2-(2-

2022
Aminophenyl)benzothiazole Derivatives. Inorganics 2022, 10, id: 138. DOI: 10.3390/inorganics10090138.

Page, S. J.; Rogers-Simmonds, D.; White, A. J. P.; Miller, P. W. Synthesis and Crystallographic Characterisation of a
2020 Homologous Series of Bis-Tridentate Phosphine Oxide NP30s Fe(ll), Co(ll), Ni(ll) and Cu(ll) Complexes. Inorg. Chim. Acta
2020, 512, id: 119870. DOI: 10.1016/j.ica.2020.119870.

Artem’ev, A. V.; Davydova, M. P.; Berezin, A. S.; Brel, V. K.; Morgalyuk, V. P.; Bagryanskaya, I. Yu.; Samsonenko, D. G.
2019 Luminescence of the Mn?* lon in Non-On and T4 Coordination Environments: The Missing Case of Square Pyramid. Dalton
Trans. 2019, 48, 16448-16456. DOI: 10.1039/C9DT03283E.

Georgieva, Z. V.; Ugrinov, A. G.; Nikolova, R. P.; Shivachev, B. L.; Zareva, S. Y.; Varbanoy, S. G.; Tosheva, T. D.; Gencheva, G.
2018 | G. Coordination of Bis((dimethylphosphinyl)methyl)amine to Copper(ll). Synthesis and Single-Crystal Structure of Its
Mononuclear Octahedral Copper(ll) Complex. Bulg. Chem. Commun. 2018, 50, 251-259.

Garifzyanov, A. R.; Davletshina, N. V.; Gaynullin, A. Z.; Ivshin, K. A.; Kataeva, O. N.; Cherkasov, R. A. Synthesis and Structure
2018 | of a Copper(ll) Complex of N,N'"-Bis(di-para-tolylphosphinoylmethyl)-1,8-diamino-3,6-dioxaoctane. Russ. J. Gen. Chem. 2018,
88, 154-157. DOI: 10.1134/s1070363218010280.

Bell, J.; Samb, I.; Toullec, P. Y.; Michelet, V.; Leray, I. Synthesis and Complexing Properties of Molecular Probes Linked with
2016 Fluorescent Phosphane Oxide Derivatives. J. Photochem. Photobiol. @A 2016, 318, 25-32. DOL:
10.1016/j.jphotochem.2015.11.017.

Reiss, G. J. Two Structurally Related, Hydrogen-Bonded Polymorphs of the Zwitterionic Complex
2015 | Trichlorido((dimethylphosphoryl)methanaminium-kO)zinc(ll). Main Group Met. Chem. 2015, 38, 125-131. DOI:
10.1515/mgmc-2015-0024.

Garifzyanov, A. R.; Koshkin, S. A.; Davletshina, N. V.; Chibirev, Y. O.; Islamov, D. R.; Kataeva, O. N.; Cherkasov, R. A. Synthesis
2015 | and Structure of Complexes of N-(Diphenylphosphoryl)methyl-N-Methylaminoacetic Acid with lons of Cooper(ll) and
Nickel(ll). Russ. J. Org. Chem. 2015, 51, 1659-1661. DOI: 10.1134/51070428015110238.

Bykowska, A.; Starosta, R.; Jezierska, J.; Jezowska-Bojczuk, M. Coordination Versatility of Phosphine Derivatives of
2015 Fuoroquinolones. New Cu' and Cu" Complexes and Their Interactions with DNA. RSC Adv. 2015, 5, 80804-80815. DOI:
10.1039/C5RA07483E.

Kessler, D.; Reiss, G. J. Crystal Sructure of Bis((dimethylphosphoryl)methanaminium)hexachloridoiridate(IV),

2014
CeH22ClelrN202P2. Z. Krystallog. 2014, 229, 101-102. DOI: 10.1515/ncrs-2014-0054.

Vornholt, S.; Herrmann, R.; Reiss, G. J. Crystal Structure of the Trinuclear Complex Hexachlorido-1«3Cl,3k3Cl-bis(u?-
2014 | dimethylphosphorylmethanamine-1:2k?N:0,3:2k2N:0)-bis(dimethylphosphorylmethanamine-2«2N,O)trizinc(ll),
C12H40CleNsOsPaZns. Z. Krystallog. 2014, 229, 440-442. DOI: 10.1515/ncrs-2014-9047.

Ibrahim, S. M.; Ganesamoorthy, C.; Balakrishna, M. S. Palladium(ll) Complex of Phosphinic Amide, [Pd(Ph2P(O)CH2NPh).],
and Its Catalytic Investigation towards Suzuki-Miyaura Cross-Coupling Reactions. Indian J. Chem. A 2013, 52, 1400-1403.

2013

Zurowska, B.; Brzuszkiewicz, A.; Janski, J.; Boduszek, B. Solid-State Transition Metal Chemistry with Imidazol-2-yl-methylI[N-
2013 | (n-butyl)amino]-diphenylphosphine Oxide (2-izmape). Crystal Structure of the [Cu(2-izmape)2](ClOa4)2. Complex. Inorg. Chim.
Acta 2013, 406, 315-319. DOI: 10.1016/].ica.2013.06.035.

Zurowska, B.; Brzuszkiewicz, A.; Boduszek, B. Synthesis, Spectroscopy and Magnetic Properties of Transition-Metal
2013 | Complexes with Imidazol-2-yl-methyl[N-(n-butyl)amino]-diphenylphosphine Oxide (2-izmape) — Structure of [Cu(2-
izmape)2](BFa)2 Complex. Inorg. Chim. Acta 2013, 394, 159-163. DOI: 10.1016/j.ica.2012.07.036.

Reiss, G. J. trans-Dichloridotetrakis[(dimethylphosphoryl)methanaminium-xO]cobalt(ll) Tetrachloridocobaltate(ll). Acta

2013 Cryst. 2013, E69, m248-m249. DOI: 10.1107/s1600536813008945.

2013 Reiss, G. J. Pseudosymmetric fac-Diaquatrichlorido-[(dimethylphosphoryl)methanaminium-xO]manganese(ll). Acta Cryst.
2013, £69, m250-m251. DOI: 10.1107/s1600536813008751.

2013 Reiss, G. J. Bis[(dimethylphosphoryl)methanaminium] Tetrachloridopalladate(ll). Acta Cryst. 2013, E69, m614-m615. DOI:

10.1107/51600536813028067.
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Year

Reference

2013

Lambertz, C.; Luppa, A.; Reiss, G. J. Crystal Structure of Bis((dimethylphosphoryl)methanaminium)hexa-
chloridostannate(lV), CsH22ClsN202P2Sn. Z. Krystallog. 2013, 228, 227-228. DOI: 10.1524/ncrs.2013.0113.

2012

Bogomilova, A.; Glnther, M.; Wagner, E.; Hagele, G.; Troev, K. Synthesis and Characterization of New Platinum(ll)
Phosphinate Complexes. J. Coord. Chem. 2012, 65, 1093-1106. DOI: 10.1080/00958972.2012.666797.

2012

Zurowska, B.; Brzuszkiewicz, A.; Boduszek, B. Solid-State Transition Metal Chemistry with Quinolin-4-yl-methyl-[N-(n-
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Table S28. Papers, describing applications of P(0),N-, P(0),NH-, and P(0),NHz-acetals for extraction of organic or inorganic

acids.
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Table S29. Papers, describing applications of P(0),NHz-acetals as precursors for a-diazo phosphine oxides.
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Table S30. Papers and patents, describing applications of P(0),N-, P(0),NH-, and P(0),NHz-acetals as precursors for P,N-

ligands.
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Table S31. Papers and patents, describing applications of P(0),N-, P(0),NH-, and P(0),NHz-acetals as precursors for spin traps.

Year | Reference
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Table S32. Papers and patents, describing applications of P(0),N-, P(0),NH-, and P(0),NHz-acetals as flame retardants in
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Table S35. Papers and patents, describing syntheses of Schiff bases from P(0),NHz-acetals, and their application.

Year
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Table S36. Papers and patents, describing applications of P(0),N-, P(0),NH-, and P(0),NHz-acetals in pharmacology.

Year | Reference
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Patent 2021/133749, Jul 1, 2021.
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Table S37. Papers and patents, describing applications of P(0),N-, P(0),NH-, and P(0),NHz-acetals as herbicides.

Year | Reference
Dimitrova, M.; Dragolova, D.; Kapchina-Toteva, V.; Zagraniarsky, J.; Tsholakova, T. Herbicide and Tobacco Callus Growth

2009 Regulated Activity of New Sintesyzed Substances. Biotechnol. Biotechnol. Equip. 2009, 23, 323-325. DOL:
10.1080/13102818.2009.10818429.

2003 Jomaa, H. Use of Organophosphorous Compounds for Producing a Medicament for Treating Infections. U.S. Patent
2003/0144249, Jul 31, 2003.
Stanoeva, E.; Varbanov, S.; Alexieva, V.; Sergiev, |.; Vasileva, V.; Rashkova, M.; Georgieva, A. Synthesis and Plant Growth

2000 Regulating Activity of New Triazolo- and Pyrazolopyrimidine Derivatives Of Aminomethyl, Aminoalkyloxymethyl
Dimethylphosphine Oxides and (Aminomethane)Phosphonic Acid Esters. Phosphorus Sulfur Silicon Relat. Elem. 2000, 165,
117-133. DOI: 10.1080/10426500008076331.

1999 Maier, L. What are the Requirements in the Glyphosate Molecule in Order to be Herbicidally Active? Phosphorus Sulfur
Silicon Relat. Elem. 1999, 144, 429-432. DOI: 10.1080/10426509908546273.

1994 Maier, L.; Diel, P. J. Synthesis, Physical and Biological Properties of the Phosphorus Analogues of Phenylalanine and Related
Compounds. Phosphorus Sulfur Silicon Relat. Elem. 1994, 90, 259-279. DOI: 10.1080/10426509408016410.
Maier, L. Organic Phosphorus Compounds 93. Preparation, Properties, and Herbicidal Activity of 2-Substituted 5-Phenoxy-

1991 | and 5-Pyridyloxy-Phenylaminoalkyl-phosphonic- and -phosphinic Acid - as well as - Phosphine Oxides Derivatives.
Phosphorus Sulfur Silicon Relat. Elem. 1991, 56, 5-15. DOI: 10.1080/10426509108038060.

1991 Maier, L. Organic Phosphorus Compounds 100. Synthesis and Properties of N-Hydroxycarbonylmethyl-Aminomethyl-
Dialkylphosphine Oxides. Phosphorus Sulfur Silicon Relat. Elem. 1991, 63, 237-241. DOI: 10.1080/10426509108036825.

1990 Sztajer, H.; Zboinska, E.; Zbyryt, |.; Kleleczawa, J.; Lejczak, B.; Kafarski, P. Preliminary Studies on the Mechanisms of Action
of Phosphonic Analogues of Morphactins on Plants and Bacteria. Biol. Plant. 1990, 32, 28-34. DOI: 10.1007/BF02897339.

1988 Lejczak, B.; Kafarski, P.; Gancarz, R. Plant Growth Regulating Properties of 1-Amino-1-Methylethylphosphonic Acid and Its
Derivatives. Pestic. Sci. 1988, 22, 263-275. DOI: 10.1002/ps.2780220307.

1987 Gancarz, R.; Mastalarz, P.; Jaskulska, E.; Wieczorek, J. S.; Wielkopolski, W. Preparation of 9-(Aminofluorenyl)phosphine
Oxides as Plant Growth Regulators. Pol. Patent 136,534, Feb 28, 1987.

1986 Maier, L. Herbicidal and Plant-Growth-Regulating (2-Nitro-5-aryloxy-phenylamino)-Alkylphosphine Oxide Derivatives and
Compositions. U.S. Patent 4,605,434, Aug 12, 1986.

1986 Sasaki, M.; Takano, J. Organic Phosphorus Compound, Preparation Thereof, and Plant Blight Controlling Agent Containing
Said Compound as Active Component. Jpn. Patent 61-165398, Jul 26, 1986.
Kafarski, P.; Lejczak, B.; Gancarz, R.; Jaskulska, E.; Mastalerz, P.; Wieczorek, J. S.; Zbyryt, . Phosphonic Analogues of

1985 Morphactins. Part V: Peptides Containing 9-Aminofluoren-9-ylphosphine Oxides. Pestic. Sci. 1985, 16, 239-243. DOI:
10.1002/ps.2780160305.

1985 Gancarz, R.; Wielkopolski, W.; Jaskuska, E.; Kafarski, P.; Lejczak, B.; Mastalerz, P.; Wieczorek, J. S. Phosphonic Analogues of
Morphactins. Part IV: 9-Aminofluoren-9-ylphosphine Oxides. Pestic. Sci. 1985, 16, 234-238. DOI: 10.1002/ps.2780160304.

1984 Maier, L.; Moser, H. Protection of Cultivated Plants from the Phytotoxic Effect of Herbicides. Eur. Patent 0,126,710, Nov 28,

1984.




S83

Table S38. Papers and patents, describing applications of P(0),N-, P(0),NH-, and P(0),NHz-acetals as antimicrobial agents.

Year
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Table S39. Papers and patents, describing applications of P(0),N-, P(0),NH-, and P(0),NHz-acetals as cytocidal agents.
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Figure S1. N-hydroxy P(0),N-acetals, obtained by reaction of SPOs with nitrones.[183,184]
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Figure S2. P(0),N-acetals, obtained by reaction of cyclic azomethine imines with SP0Os.[185.186]
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Figure S3

. Au(I)-Catalyzed reaction of 1-nitro-2-(arylethynyl)benzenes with SPOs.[187]
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Figure S4. 3-Phosphinoyl-1-isoindolinones, obtained by reaction of 2-formylbenzoic acid,

primary amines and SPOs.
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Figure S5. 3C-Reaction of ortho-alkynyl aromatic aldehydes with anilines and Ph,P(O)H.[188]
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Figure S6. Reaction of 3,4-dihydroisoquinolines, di-t-Bu dicarbonate and SPOs.[189]

t-BuO X
—0 o
A Cat (5 mol%) L& N___Ot-Bu
i + —_—
=0 4AMS, 24 h o/,PArz (6]
t-BuO
R
@({\’ R Cl
N__Ot-Bu N__Ot-Bu m Ot-Bu N__Ot-Bu N__Ot-Bu
ol o ‘* A Y L 5 S

“ - “ - - r.

orE PPz 0 0°FPh2 o 2 o*PAr o°PA"
% eed
99% (e 91%) R |Y.% ee% R _|Y,% ee% R__[Y.% ee% Ar Y% ee,% Ar V% eedh
4-Me-CH, |83 88 p-Tol 83 90
4-t-Bu-CgH, |85 91 4-t-Bu-CgH, |85 95
I |83 95 Br [93 93 4-Ph-CgH, (93 82 4-Ph-CeHy |93 93
N_OtBu OMe|92 89 Me [99 79 4-CFy-CgHy |98 79 4-CPyCely 198 86
' CN |86 92 i-Pr|g6 42 4-MeO-CH, 180 83
F o7PP0 CcN|90 89 NO, |52 89 o-Tol 88 90
2 2-MeO-CgH, |78 86
53% (ee 3%) m-Xyl 85 94
3,5-t-Buy-CgHy|60 96
1-Naph 80 91
2-Naph 98 96




S93

Figure S7. P(0),NH-acetals, obtained by reaction of 2,5-diphenylphospholane 1-oxide with
anilines and aromatic aldehydes.[87]
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Figure S8. P(S),NH-

S94
and P(Se),NH-acetals, obtained by 4C-reaction of primary amines, aldehydes,
secondary phosphines and S or Se.[190]
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Figure S9. P(0),NH-acetals, obtained by enantioselective addition of Ar2P(O)H to imines in the
presence of chiral Mg phosphate.[191.192]

R'/NQ/R + Ar,P(O)H

9 H It
Cat. (5 mol%) ,/N\(R)/PArz
MeCN, r.t. R Y
12-24h R

Y,% ee,%

4-MeO-CgH, |79 87
4F-CH, |88 84
4-CLCeH, |93 84

4-NO,-CgH,
1-Naph
2-Furyl

n-Pr

i-Pr

n-Bu

Cy
PhCH,CH,

Y,% ee,%

95 93
9 89
95 92
95 90
95 90
97 92
97 95
95 96
93 91 PhCH,CH, |86 93
88 62
92 86
65 52
9 91
73 48




S96

Figure S10. P(0),NH-acetals, obtained by reactions of dibenzo[b,f][1,4]-oxa- and -thi-azepines

with SPOs.[193]
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Figure S11. P(0),NH-acetals, obtained by Ru-catalyzed reaction of 1,8-naphthyridines with

SPOs.[194]
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Figure S12. Enantioselective hydrophosphinoylation of ketimines with SP0Os.[195]
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Figure S13.

P(0O),N-acetals, obtained by photocatalytic reaction of N-aryl heterocycles with

Ar
N
Q + AryP(O)H
n

SPOs.[19¢]
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Figure S14. P(0),NH-acetals, obtained by visible-light mediated reaction of benzylamines with

Ph2P(O)H in the presence of an Ir complex.[197]
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Figure S15. Products of a Cu-catalyzed reaction of a-amino ketones with Ph,P(0O)H and t-
BuOOH.[198]
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Figure S16. P(0),NH-acetals, obtained by electrochemical reaction of N-aryl glycinamides with

SP0Os.[199]
O
R N _Pa
A 2
' undmded cell
\(LNRZJfArZP (OM G, nBugner I I + He
2Clp, n-BuyNBr = = '
rt., air,3h 0~ "NR’;
o}
o} o o} o} H 9 H
H H H H "
N__PPh, N__PAr, N__PAr, N__PPh, .O NIPth Me\@/NIPPhZ
J X I J X J X J
R 07 NMe, R 07> NMe, 07> NMe, 07 NRY, O 07" NMe, ) 07 "NMe,
e
R Y% Ar Y% Ar Y, % R |Y.% 54% 82%
F 51 Cl pTol |66 Et |69
Cl 61 Ph p-Tol 43 p-Tol 77 n-Pr| 82
Br 72 Ph  4-F-CgH,|57 mxyl |77
Me 68 i-Pr 2-Naph |53 4-F-CgH,| 69
Et 63 1-Naph |88
iPr |56 2-Naph |83
PhCH, | 64
Ph 78
o o o
CF3 52 H 0 H 1] H 0 o)
MeO |61 ©/NIPF’“2 ©/NIPth ©/NIPP"2 Br N PPh,
EtO |67
PhO |63 07N 07N 07N \©/ I
MeO,C | 62 |:> /\0 07 "NMe,




S 103

Figure S17. P(0),N-acetals, obtained by reaction of aryne precursors with formamides and

SP0s.[200]
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Figure S18. P(0),NH-acetals, obtained by reaction of 2-substituted indoles with SPOs in the

presence of an oxoammonium salt.[201]
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Figure $19. P(0),N-acetals, obtained by reaction of 3-methyleneisoindolin-1-ones with SPOs.[202]
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Figure S20. Products of reaction of SPOs with 3-(a-hydroxyalkyl)indoles.[203-205]
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Figure S21. Products of reaction of Ph>P(O)H with difluorinated 3-(«a-
hydroxyalkyl)indoles.[206,207]
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Figure S22. Products of 3C-reaction of indoles with SPOs and carbonyl compounds.[208]
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Figure $23. P(0O),NH- and P(0),N-acetals, obtained by Ru-catalyzed reaction of primary alcohols
with primary amines and Ph2P(O)H.[209]
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Figure S24. P(0),NH-acetals, obtained by reaction of THF, or other ethers, with primary amines

and SPOs.[210]
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Figure S25. P(O),NH-acetals, obtained by 3C-reaction of propargylic alcohols with aromatic

amines and SPOs.[211]
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Figure S26. P(0),NH-acetals, obtained by double nucleophilic addition of SPOs to aromatic

isocyanides.[212-214]
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Figure S27. P(O),NH-acetals, obtained by 1:2 reaction of aryl isothiocyanates with SPOs.[215]
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