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W. R. Roper et al. J. Chem. Soc., Chem. Commun. 1982, 811.
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3: R = Me (8%)
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Cls, | ‘ PPhy, 82% Clu,~|
_Os—PPhy + e o
c” | pcm, it Cl ‘
PPhs
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o, | PPhs
os--—--|| PPh;  Clr, - PPhs | Cln 2| o
CI/‘ —— X CI/OS
TN o7 | |
PPhy L PPhs,

G. Jiaetal. J. Am. Chem. Soc. 2004, 126, 6862.
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B CI//,, N
SCN,, - NaSCN ~0s /§ OH
. OH DCM, 0 °C MesP™ |
SCN ‘
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PPhj 15 (90% 16 (92% 7 (80%
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NEts, H,0 CN-Ar-NC,
DCM, rt NH4PF6, NaCl,
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. + l2Cl _ B _
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12: Ar = p-CgH,4-O-p-CgH4-O (58%) 16 IN7
13: Ar = p-CgHy-p-CeH4-O (71%)

a) H. Xia et al. Chem. Eur. J

14: Ar = p-CgH,-CHy-p-CgH,-O (68%)

. 20009, 15, 3546. b) T. Wen, H. Xia et al. Organometallics 2010, 29, 2916. c) T. Wen, H. Xia et al. Organometallics 2008, 27, 309.
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G. Jia et al. Angew. Chem. Int. Ed. 2001, 40, 1951.
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C|—/o;é,: R Zn .
Cl ‘ Cl /l R? THF, rt or reflux

PPh; R3

19: R' = 0-CI-C¢H,,
R?, R® = CH=CH-CH=CH
20: R'=tBu,R?=R3=H
21: R' = t-Bu, R? = H, R® = n-pentyl
22: R' = 1-adamantyl, R =R3=H

Z. Lin, G. Jia et al. Angew. Chem. Int. Ed. 2007, 46, 9065.
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Clu,, | R
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23: R" = 0-CI-C4Hy,

R?, R® = CH=CH-CH=CH (25%)
24: R" = t-Bu, R? = R® = H (NMR detection)
25: R' = t-Bu, R? = H, R3 = n-pentyl (62%)
26: R' = 1-adamantyl, R = R3=H

(NMR detection)
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~
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- path || ——2"—~ R /( PPh; RN NF > pph,
OH,
-
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J. Zhu, H. Xia et al. Nat. Chem. 2013, 5, 698.
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H 5.83

116.0°
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J. Zhu, H. Xia et al. Nat. Chem. 2013, 5, 698.

HOMO (-6.06 eV)
-6.9/+3.2

HOMO-3 (-7.05 eV)
-6.1/-14.0
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HOMO-9 (-9.30 eV)
-11.9/4.6

HOMO-11 (-10.27 eV)
-4.5/-10.2
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MClz(PPh3)3, PPh3 / ~
= DCM, rt 7~ pph
AN = % 3
OH

M = Os, [M] = OsCI(PPhs),;

31: M = = 9
or M = Ru, [M] = RuCI(PPhs), M= 0s, X =0 (83%)

32: M = Os, X = CH, (80%)
33: M = Os, X = CH,CH, (72%)

34: M = Ru, X = C(CO;Me); (65%)

35:M=Ru, X = O (61%)

30: M = Os, X = C(CO,Me), (82%) !

/ —_
7 [Rh]~ " 1BF,
/ ~
X RhCIy(PPhs)s, HBF, 7~ Pph,
DCM, rt X
X

36: X = C(CO,Me), (88%)
OH 37: X = CH2 (81%)
[Rh] = RhCI(PPhj),

A\

__________________________________________________________________________

—[0s]_ Tei !

.
— 2 "> pph,
3h I

38(87%
R = OsCly(PPhs);, PPhj; (87%)

DCM rt

OH

e

39 (85%)
[Os] = OsCI(PPhs),

a) J. Zhu, H. Xia et al. Nat. Commun. 2017, 8, 1912. b) H. Xia et al. iScience. 2019, 19, 1214. c) H. Zhang, H. Xia et al. Chem. Eur. J. 2022, 28, €202201229.

d) Q. Zhuo, H. Zhang, H. Xia et al. Sci. Adv. 2018, 4, eaat0336.

o  lor
! \

. Z _[Os]

! OH  0sCly(PPh3)s, PPhj \

+
NN"Pph,

X

! toluene, Ny rt X%

; X Z 40: X = C(CO,Me), (71%)
| Os] = OsCI(PPh

: OH [Os] (PPhg3)2
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X N RhCI(CO)(PPhs), / AgBF, _[M] \
+ u
or [I(CH5CN)(CO)(PPhs),]BF PN
= 3 3)21BF4 Nu
DCM, rt X
OH X = C(CO,Me),
C|O+ ~IBF, C,O+ “IBF, ° R,

41: [M] = Rh(PPhj), (65%) 43: [M] = Rh(PPhs), (68%) 45: [M] = Rh(PPhs), (53%)

42: [M] = Ir(PPhs), (87%)
co

| +

M]

~IBF,

(

Ph
46: [M] = Rh(PPhj), (67%)
47: [M] = Ir(PPhy), (75%)

X

44: [M] = Ir(PPhs), (87%)

(6]0) -
|,  IBF,

M]

g8
-Ph
"N N
X R

48: [M] = Rh(PPh3),, R = Ph (61%)
49: [M] = Ir(PPhj),, R = Ph (63%)
50: [M] = Ir(PPhs),, R = H (73%)

D. Chen, H. Xia et al. Chin. J. Chem. 2022, 40, 1777.

C,O+ ~IBF,
_M]
N NS \
OH

X

51: [M] = Rh(PPhs), (54%)

Mechanism:

~

X RhCI(CO)(PPhs), _ X [R'h]\ AgBF, X ,[\Rh]+\
\\$§kw/223 <§§ o~ -AgCl \\Sgi\r)ga
OH OH Qi
IN17 IN18
NuH l-HBF4
//\
_Rul, ~1BF, _[RN] X \\[\I\Rh]
(%§/L%§\Nu *—iEEi—— N \‘\ Nu = \\S§;T;Z
X (éHz X OH on N
IN21 IN20 IN19
B
Rl ~IBF, R ~IBF,
A T T AR Ru=Reeeny,

X= C(COzMe)z

>
>
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Mechanism:
.OEt,
_ i (Osle_ R = COOMe
" IBF, 7 = [Os]" = OsCI(PHa,),
Os]~ HBF 4+Et,O —[Os] + =
Lb AL, S
T NN pph, 81 WL "
(93%) 12.1 %__[Osk
AICl5 AICIy S PH,
DCM (wet) DCM (wet) TS2
rt rt 7.0
i s + TI2AICl,
[03] ~12A1C1, _[Os] \ 4 H [0Sl e
PPh PPh3 R A PH, - - \ o+
53 (100%) 53 27" 0.0 RN\ PH,
R COOMe + -_— H + H - 52!
[0s] = OsCI(PPhs), H -2.2 7_[Os)ed ?
O B + Et,0 = H
N +"-.,-—""' R - / 2 + o
il 3 S S
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H. Xia et al. Nat. Commun. 2014, 5, 3265.
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,c-liﬂ—c\
c
Se-Cae’
. _ -
s— os]~ _10s] D IAcO
Az 5
R PPh; rt R™ "> ppp,
Ph 27 54 (90%)

N+
Ch

+
~ —[Os I
/[OS] \ PhChCI, NaBF, /[/[/'\]l ICI \[OS]
+ NN DCM, rt -
RN ppp,  DOM. it RT SN PPhy A \ o
58: Ch = S (92%) Br, (95%)
59: Ch = Se (90%) DCM | ge
60: Ch = Te (95%) 60 °C DCM, 1N
;
X \

55 (95%
Se_
[Os] = OsCI(PPh3), [Os] +
[Os]' = OsBr(PPhs), - 0 R PPh;
R = CO,Me R NN F+>Ph3 56 (90%)

G'AromatiCity 57 (84%)

STHRIEEERARRINICSE (ppm) 57HICHBAICDEER:
" Orbitals NICS(0)  NICS(1), |

Se a b ¢

& [0s HOMO HOMO-1
@@ HOMO-3 HOMO-4 26  -34 36
HOMO-11 HOMO-13
(05) = OsCPHy)
S7 Al o orbitals 215 87 49

| Totar 301 -101 8.5 |

a-contribution

21

a) J. Zhu, H. Xia et al. Nat. Chem. 2013, 5, 698. b) H. Zhang, H. Xia et al. Chem. Sci. 2016, 7, 1815. c¢) J. Zhu, H. Xia et al. Chem.Eur. J. 2018, 24, 2389.
d) H. Zhang, H. Xia et al. Chin. J. Chem. 2021, 39, 1558.
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[03]2 XCH3_ICI
l CyNC (3.2 eq.), CHCl3, 60 °C, 72% CHzXNa, CO |
o DCM,rt R 2 pph,
Cy - 61: X =S (7 4%)
/
N/Cy CyNC Cy\ 1o cone osj.  1© 62: X = O (60%)
Yy / _(25eq) _(10eq) w — i
[oS]1 c;|-|c|3 [Os]1 DCM R’ ”r PPh, el
) PPh3 — }I
\ 5% iy PPh, [0s]" = OsCI(PPhy), CH3OH, RZ—= OMe
(93%) [Os]? = Os(CO)(PPhs), Cs,COg, 1t
[Os]® = Os(PPhj3),
R'=CO,Me
63: R? = CO,Me (70%); 64: R2 = COMe (65%)
65: R? = H (73%); 66: R? = 2-pyridyl (52%)
Mechanism:
N/Cy —lc:CI oy o
—Cy N _
Cy\N |l| //N Cy\N lll y Cy
. Tci CyNC ol IV
[Os] (3.2 eq.) —[Os] [Os] .
R1/w+ 60 OC \ / / PPh3 \ / / PPh3
27 3 PPh;
R 68 R 68° ‘\K
CyNC = _
(1.0 eq.) ) oy ] cy
o Cy—|Cl_ Cy._ lci N cy W' /N/cy
N~ VE y
N — e N—CY CyNC AR,
e, > 1 CyNC N / [Os]
[oS]1 [Os]« V4 .
N
NS R PPh N
R’ PPh, 3 L RN pph, R | 22
IN22 67 IN23 IN24

a) H. Xia et al. Nat. Commun. 2014, 5, 3265. b) H. Zhang et al. Organometallics 2019, 38, 3053. ¢) Z. Lin, H. Xia et al. J. Am. Chem. Soc. 2017, 139, 1822
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C=m—C
Ce-Cse®

v R20
SNOI0BYYD -
k) 07/ “1BF,
\ /N
o

R?o)k [

.
RI7NFNF"pph,

_ 70: R2 = H (75%) Mechanism:
[0s] el

w 71: R? = Me (85%) = [
. [Os] = Os(PPha),

R1T>FN"pph N - R = COOMe N\
27 ’ T @7 T1BF, H
S

g \t
INatN3 [Os]._/ —[OsF N
r / W’ +10.4 —{03)
+ R- | PPh S —_—
RN NF"pph, /69 % 3/ \
_ 72 (909 e ¢ P
s AcBE 0% 0.0 Ag\/ o O TS3
/ L e | _— e
R1TNF = rt

[Os]_/

B /2
PPhy ) “IBF gt Q
69 (65%) B N\ N, ¢ ,(1) _-N
P [Os} R
R = COOMe N [0s] /| . A\ N
[Os] = Os(PPhs), w+ R— A PP ,\\» oy O_
R PPh IN25 NN/ -15.9 =N
73 (75%) d [Os}—-4
N A e
{ * “«
HN I/Nm/ 3 s
\o ) 73
+
RN NF">pph,

74 (80%)

23

H. Xia et al. CCS Chem. 2020, 2, 758.
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H
H
HN i/
.
R N"X-""ppp,  Cs,COq
75 (70%) t, 10 h
H

0

[og] Cs,CO4
m rt, 10 h
+

R™N"X">ppp,

76 (72%)

X. Cao, H. Xia et al. Angew. Chem. Int. Ed. 2014, 53, 6232.

_[0s] "~ IBF,

— \ ) ]
prph3

52
[Os] = OsCI(PPhs),
R = CO,Me

% IBF,
K00,
[OS]
Cs,CO3, 60 °C, 72 h g
R PPh,
77 (60%)
~IBF,

Cs,COs, tt, 10 h | s

78 (68%)

24
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,C=h||'|—c\\
C
Se-Cee Ph -
° Ph Ph  IBF, ,
SNOT108HYD Ph)§I “1BF, R2 Riy~0
L SN Ph,CH-C=N [Qs] N™
Nl < - m __ N=O0 _ _[0s]
\_[Os] NaOH, DCM, 60 °C g1\~ \"ppp. DCM, rt, air - \\ .
\\ R’ PPh,
R™ "N">ppp
3
81 (85%) [Os] = OsCI(PPh3), 79: RZ = p-MeOCgH,
R'=CO,Me 80: R = p-Me,NCgHy
K2COs, DMF 84: R3 = Ph (88%): 85: R® = Bn (92%)
40 °C 86: R® = p-MeOCgH, (90%); 115: R3 = p-CF;CgH,4 (86%)
87: R3 = CH,CH,OCH,CH,OCHj (85%)
[Os]' = Os(PPh3),, R" = CO,Me
. " ?0
4
/ [OS]'\ s R [Os] NuH co [Os]' Nu
CcoO _NuH ~ _Co _ <
Smallamines R4 |~ NRSRS 89 R® = H, R® = Me (72%) SNl // > - HCI FNF ¢
N RSRENH / [Os]_ 90: R5 = H, R® = n-Bu (67%) o) Ph 5 Bh o Bh
. p5 = 6 —
R 1 CO (1atm) 7 cl 91'R5_H’R6‘_°y°'°p“zpy' (75%) 88 IN27 89~93
[OS]\\ DCM, rt o) Ph 92: R”=H, R" = /-Pr (65%) (ofe) NuH = Small amines
/ PP 93: R% = Me, R® = Me (80%)
o I - _
° ssph Bulky ami 4 (I:O Q R4 CI:I R4 (|30 0
u amines ' '
R7yR8NH RN [0sI_J=NR7R? 94: R® = H, R7 = 1-Ad (70%) [Os] co [Osl'_"~Nu
[Os]' = Os(PPhgz)2 - P 95: R® = H, R” = t-Bu (75%) / P e ool A
R* = 2-vinylthiophene CO (1atm) Z >l 96: RS = Et R’ = o Cl
: R® = Et, R” = Et (76%)
DCM, it Bh Ke Ph o) Ph
IN28 IN29 94~96 o5

NuH = Bulky amines
a) J. Chen, H. Xia et al. Chem. Commun. 2019, 55, 6237. b) H. Zhang, H. Xia et al. Organometallics 2019, 38, 2264. c) Z. Lu et al. Sci. Adv. 2020, 6 , eaay2535.
d) M. Luo, H. Xia et al. Chin. J. Chem. 2024, 42, 2765.
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F:T-——C\\
Coe-Ca®
o]
eumoaava. Cl /
l Cl—c,
R _[Os]~ cuc,oem R o]
I/O\ rt, 5 min, 96%_ I[/C]\\l
NP - / +
R PPhs  PPh3DCM R ppp,
97 rt, 4 h, 93% 98
[Os] = OsCI(PPhg)
R=C02Me
of /Cl
.
[ PPh, R™ 7" pph,
98B

(n-Bu)4NCI, DCM

[Os] AUCl(PPh3) NH4PF6 _ Au
m _DCM.rt, 2d, 84% _ R _[0s]<
= 7 ~

ft, o 5 h, 96% R 9 PPh;
[Os] = OSCIZ(PPhs)
R = CO,Me
PPh—lpFG . PPhyPF6
/
R _/Au
[Oﬂ -y [Oﬂ;
m / N~
PPhs R PPhg
99B

Y. Lin, H. Xia et al. Organometallics 2018, 37, 1788.

</ g } N Ne L

(n-Bu)4NCI, DCM

[0s]'~ _ _
I/O\ _DCM. rt, 1, 81% R [os]< " loHTf
n,05h92% R T PPhs
[OS] = OSCIz(PPh3)
R = CO,Me
7 Zz
N N
N \ \+/N\\
A /Ag B
.
[ 2 pph, R™ 7" Pph, 26
100A 1008
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ll5+3ll
=.=/B(pin) ~[0s] el
rt,0.5h S PPh,
101 (89%)
T Ben
3 C -
Cl/,,,' ‘_ — —e— y Cy [Os] —|C|
A%y on t, 0.5 h U
. +
Cl ‘ SNSpph,
PPh, 102 (84%)
5
(05] = OSCI(PPhs); o ) T-aromaticity
==/ Ph”\fos) \ e 101
rt, 1h N
NN ppp,
103 (68%)
Mechanism:
PPh3 ar + —lCI_ = - _
cl ‘ s R PPh R\ _[0s]_ ~Ici R\, [0s]. AN [?SD\ -
“0s. >OH — /?OH — . _-HCI_ + HCI S - H0
o é} R, [/E)s]\// N BPh, g Sen | C PPh; |—22>
< H OH,
Her OH OH ¥
5 ’ IN30 IN31 IN32 IN33
“ler 3 - ]
RN [OIS]\ R™\>[os] el R™\>os] “lel + H.O [Os] i
= -~ — 2 —
NNF > pph [ N X \\ + N \\ + .+ HO-B(pin)
3 PPhg PPhs PPhs 27
103: R = Ph

J. Zhu. H. Xia et al. Angew. Chem. Int. Ed. 2015, 54, 3102.
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c’:\n—c\\
ci\c_.II:_-_..th

. . - Method A: + Ph e

oNOT0BMYY Q) / [Os] el _~—==—"Ph  0sCl,(PPh3)s, PPh; PhsP—\
X = HCI (aq), rt, air, 1 h —
OSCly(PPhg)s, PPhs 1, X (@a). o [Os]
[ One-Pot ] NP4 DCM, Ny, rt x PPhs = Method B: N \ Beh
K20$C|6, PPh3 3
OH 104: x = C(CO,Me), (51%) 80 °C, air, 4 h X
105: x = O (81%) OH 47% 106: X = C(CO,Me),
Mechanism:
Etmz:'l'n
.
ll7+1ll D ';_'_'_IGS-]
=) -
o AT . qun,
Uy PPy Erch T84
~ _ Et0 52
—[Os] " IBFs  CH,l, (5.0 equiv) [Os]' L
/@\+ ZnEt, (5.0 equiv) ~ [,
RS 2\ PPh, DCM, it 6h R~ S ~"“pph,
5

107: R = CO,Et (78%)
108: R = CO,(t-Bu) (76%)
109: R = CO,Me (75%)
110: R = COMe (72%)

[Os] = OsCI(PPhj3),
[Os]' = Osl(PPh3),

Gibbs Free Energy (kcal/mol)

~[Os]*
0, - '|I w
B PPhy

EtO 107
—— 542

[O3] = OsCPPhy),
[Cs] = Osl{PPhy)y

EZnCl

a) J. Zhu, H. Xia et al. Nat. Commun. 2017, 8, 1912. b) H. Zhang, H.

28

Reaction Coordinate

Xia et al. Chem. Sci. 2020, 11, 10159.
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DNO10BYYD 8

ll8-1 n
B(pin)
HBF,+H,0
60 °C, 3 d
[os_ [C =-Ph
\ . HBF 4-H,0
X
PPh; 60 °C,2d
130
[0s] = OsCI(PPhs),
TCNE = NC__ CN
NG CN
TCNE, NaPFg
i, 3 h

WBH
/] L.
&7 pph,

142 (60%)

143 (65%)

nc, ON _
[OS]\_|BF4
~

cn [ .
Z 7" pph,

NC

144 (82%)

Z. Jun, H. Xia et al. Angew.Chem. Int. Ed. 2015, 54, 7189.

Mechanism:

— _ B(pin)
¢! e JIciBF, ] ==/ " +H,0
[Os]! _HBFy _ |\ [OsT: \

= - HCl \ Y
A \\ + X +
PPhs PPh; HOBpin
130 IN65
“IciBF, ~1BF,
-HClI H—\ [Os] + HCI
.
PPh, N-N-"pph,
IN68
- cl cl -

S P |~ TIBF
—_[Os] “IcI BF, Hel - /[OS]\\ 4
S +
ZNF">pph =" PPh,

142

g ~1BF,
H\_[Os]' *HCI
+
NN"Spph,
IN69

[()S]l = OS(PPh3)2
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bh)

c’Sm—c
\\c_-c
oNOT0BMYY Q) o N Xy 12Clo,
(L
_[0s] N 1. TMSNg, 1t MeOTF
NS X \ E—,Ph AgCIO4! HZO 2. n'BU4NF, rt DCM, rt
3 DCM/MeOH
60 °C
i 113 (91%)
[Os] = OsCI(PPhs), ™S
[OS]' = OS(PPh3)2 IO
MeOH 4
[ __ I DCM, rt
. — "N
Mechanism: —
of/ L >
/4 ___'____
IN38
LGB TMSHN,
2.8(5.2) L
114 (88%
DU{U 0) L\ IN38 \ TS5 (88%)
)“ -9.5(7.1)
L N, “-17.4(0.1) . = ! nto
0 tA/H | _>
f DS e ‘ <
\=55.5 (41.2) nBu.NF, L —
= == n-Bu,
| IN4D
L
11
L = PPh,

H. Xia et al. Nat. Commun. 2019, 10, 1488.

TMSF, n-Bu,N*

112
1=125.0 (-112.9)

112
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R Cl Tl

R3
| 2
SNOIO8HYD
g _[Os] R =\, _AgBF4,40°C
W 7 <\ DCM, air
NN-pph; R N !
101: R=H
103: R = Ph

+ 12BF,
H o PPh,

H Ph OMe H
117 (89%)

MeOQC

122 (88%)

+ 12BF,
PPh,

31

123 (82%) 124 (85%) 125 (81%)
Y. Lin, H. Xia et al. Angew. Chem. Int. Ed. 2022, 61, e202211734.
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d=M-¢
< L e
“c-C=¢

DNO10BYYD 8

Q
/ N
= AgBF, B B
=N \ + 12BF,
Mechanism: - PPhs
' ? e ) [Ad] 7Y —
~ 12BF, N—F
_[0s] AgBF, 0s] s [c\>s1
\ + - \ - /\ AN Y
\ \ +
PPh; N-N"pph, L Ag] _
101: R=H IN41 IN42

[OS] = OS(PPh3)2

A

32

Y. Lin, H. Xia et al. Angew. Chem. Int. Ed. 2022, 61, €202211734.
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=C

bhD

[+
ONOTOBYYD 5 %%;IA' ] ﬁ; .
R’ “1BF,
“T+2" _[os]_  BFy  R—= _
/@* DCM, rt, 24 h _[Os] \
R PPh +
52 3 R S""pph,
R = COOMe 126: R' = COOH (59%)
[Os] = OsCI(PPhj3), 127: R' = OEt (64%)
SR
119_1 n
R R\
—
1. 0sCly(PPh3)s —[0s] \ [0s] ~[0s] \
n-Bu),NCI, DCM, rt R—= - CF3COOH
2. Al,O5, DCM, rt 0 Ph DCM, rt, Cl  DCM/Et,0, rt
OH O~ Ph o~ P
128 (45%) 129: R = Ts (90%) 132: R =Ts (40%)
[Os] = OsCI(PPhs), 130: R = CO,Me (92%) 133: R = CO,Me (52%)
131: R = CO,H (95%)

134: R = CO,H (60%)

33
a) J. Zhu, H. Xia et al. Angew. Chem. Int. Ed. 2015, 54, 6181. b) Y. Lin, H. Xia et al. Nat. Synth. 2023, 2, 67.
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"c;:c 3.4 10CHR-BHMS

»

(=

“8+2"

cl eI
[Os]
L.
NN pph,
101

[Os] = Os(PPhj),

Mechanism:

?I “lei
[0s] 2 AgBF,
- \ -2 AgCl

.
SNpphy
101
- HBF,
—_—— >

H. Xia et al. Angew. Chem. Int. Ed. 2017, 56, 9067.

0
R1—:——/{
R2

AgBF,, DCM, rt

135: R' = H, R? = Me (85%)

136: R' = H, R? = OMe (71%)

137: R" = Ph, R% = Me (74%)

138: R' = CO,Me, R? = OMe (82%)

) CH, . CH—3|ZBF4
“12BF :—< !
[Os] + 4 (@) H g @]
- [Os] +
N \ + - \
PPh, A ;Phs
IN44 IN45
CH; IBF, |
= \O
/ R S
\ [Os]
.
3) i NN PPhs_
IN47 IN48 135

[OS] = OS(PPh3)2
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fC-T_c\\c
S T

-

»

(=

ONOI0BYYD m | "7 + 3"

Cl R'

| _
_[Os] ~IBF, &)
m + ' rordo e
NN
R PPhs NG H
52
R = COOMe 139: R’ = NO, (84%)
Os] = Os(PPh : = Y )
[Os] = Os(PPhj), 140: R' = CN (82%)
141: R' = CO,Me (10%)
Mechanism: .
\ AI’ !
NC
/N - [DBUH][BF,]
DBU P

R = COOMe
[OS] = OS(PPh3)2

139~141
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D. Chen, H. Xia et al. Chin. J. Chem. 2024, 42, 235 .
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Jc:M_c\.\
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9NO108HYD P 7+2+2 C|3| —lPF_
' 6
—[0s]__R R R
PhsP R +
[Os] = OsCI(PPh3) 141: R' = COMe (undetected) 143: R' = COMe (54%)
R =CO,Me 142: R' = OEt (87%) 144: R' = OEt (65%)
Mechanism: \ -
=R IPFg R' TIPFe
(l:l i —
—[Os] R =R —[Os] R /[Os] R
LI, W | 2L, | |
+ 4FTe + X
PhaP” S NOR PhP” "R PhsP R
97 IN51 IN52

141, 142 IN57
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H. Xia et al. Angew. Chem. Int. Ed. 2018, 57, 3154.
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2
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Py

EEFEIHEERMER

R SEREIE SR

s s \ 157
B EEAT 1578mEAIEAICDE(EE D
5h
] 75 18PN, ,
R! R? R "
— 1. KOH, rt Cl
50 or 55 °C 2. AlClg3, rt
PPh,

145: R'=H, R2=TMS
146: R' = Ph, R2 = Ph
147: R' = Me, R? = Ph

H. Xia et al. Nature. 2025, 641, 106.

148: R' = H, R? = TMS (20%)
149: R' = Ph, R? = Ph (57%)
150: R' = Me, R? = Ph (50%)

151: R' = H, R? = TMS (64%)
152: R' = Ph, R? = Ph (77%)
153: R' = Me, R? = Ph (74%)

157: R' = H, R3 = H (80%)
158: R' = Ph, R3= Ph (72%)
159: R' = Me, R3 = Ph (75%)

1. t-BuLi, -40 °C
2. MeOH, rt

B Cl

154: R' = H, R® = H (70%)
155: R' = Ph, R®= Ph (34%)
156: R' = Me, R3 = Ph (61%)
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X. Lu, G. Liu, H. Xia et al. Sci. Adv. 2016, 2, e1601031.

— U
c:r.:n!-/—-q\
“1BF,
INOT08HYD . "8+2+2" R AN o '
0 =R /
—[Os]
AgBF,, rt )
- DCM +
ci ol NN PPhy
160: R = Ph (47%);
_[Os] 161: R = 2-thiophen (55%)
“ \\ + ] 162: R = cyclohexyl (65%)
PPh3 163: R = cyclopropyl (58%)
101 _
[0s] = Os(PPhs),  Me Me 1BFy
_._jBin) N
AgBF,, rt =[0s] \
DCM +
SN pphy,
164 (50%)
Mechanism: Ph o[
—~er - H SS T128F, ~128BF,
(|;| o] . 12BF, H L Ho/ ™\ . -HBF
[0s] 2 AgBF, EC])\ Ph— _[Os] — |H \_[Os] —
= -2 AgCl I \o. o
) Son NN"pph, NN pph, NNpph
101 ’ IN58 IN59 IN60
[ Ph ] Ph
" IBF,
— Ph
Ph—
T\ [0s] ——
.
SNpph, i
IN61
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J

%

Ph Pn 1BF,
o ArB(OH), (3.5 eq.)
Br —[Os] Pd,(dba); (5.0 mol%)
YL K,COj3 (2.0 eq.), Hy0
PPhg o-DCB, 65 °C
Br

165
[Os] = Os(PPhj3),

H. Zhang, H. Xia et al. Chem. Sci. 2023, 14, 1227.

Ph Ph |Br

/ X
Ar —[Os]

\

X

Br
166: Ar = phenyl (90%)
167: Ar = p-tolyl (85%)
168: Ar = 4-methoxyphenyl (92%)
169: Ar = 4-fluorophenyl (87%)

.
PPhj

Mechanism:
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4.2 it REeE

® [ S

OH 170 (5 mol%), O ~o
/@/\ ( mo 0) 2 /©/\ | [bé] Ol\/le_|BPh4
Me DCE, 80 °C, 12 h Me | / ~
| RN

Y

171 172 (92%)

SePh e o 98B = o !
. R 98B (5 mol%) 4, AN o NU © ! ' Cu
~ - > 4 | _/
TN L N+ RiseseR' 0,, 25 °C O’* or <Nu | R 1081
k\\/) 25W blue LEDs *) R = Ph i / PP
R=H : R PPh3
As catalyst : M)
/
— . . . . .
\ dehydrogenation, multicomponent coupling, C-H activation ...
NS N 9

45

a) B. Wang, G. Liu, H. Xia et al. iScience. 2020, 23, 101379. b) H. Xia et al. J. Am. Chem. Soc. 2022, 144, 2301.
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1 A cr-
Ph Ph
\(]:/ Ph_ Ph
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B 2
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Ph Ph
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MeO 4
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Ph
PR T NN OAc”
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X HOMO-12
130’ All o orbitals -348/+0.4/+9.4
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. “ ]

HOMO (-5.93 eV) HOMO-2 (-6.25 eV)
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cal.
Ar—B{OH)2 entry substrate (Ar) product yield (%)
K,COs H,O 1 phenyl 2a 80
solvent, T"C,th 2 p-tolyl 2b 85
[Os] = Os(PPhs); 3 4-gthylphenyl 2c 82
1 2
4 4-butylphenyl 2d ar
entry cat, solvent t(hy T(°C) yield (%) _
1 Pd(PPhy), o-DCB 24 65 0 9 4-isopropylphenyl 2e 83
2 Pd{dba): o-DCB 24 65 0 & 4-(tert-butyljphenyl 2 85
3 Pd(OAC), 0-DCB 24 65 0
4 Pd,(dba), o-DCB 24 25 0 7 4-methoxyphenyl 29 92
9 Pd(cba), o-DCB < 63 e 8 4-(diphenylamino)pheny! 2h 88
<] Pd.(dba), o-DCB 8 80 82
72 Pd,(dba), o-DCB 24 65 0 9 4-fluoropheny! 2i 87
8 Pd,(dba), CB 24 65 20 . )
9 Pdy(dba);  14-dioxane 24 65 0 i DApIRARSEE %4 =

S;:f:r?( fgﬂ;ggﬁs};”m;g C'Bmﬂ;tlj 2!""-:1;;}:mﬂl;nxﬂﬂ:&?mf;-%Lg;“ﬁ; Standard conditions: 1 (0.1 mmol), substrate (Ar) (0.35 mmol), Pd,(dba),
- a (O : - ! © (10 mol% [Pd]), K;CO; (0.2 mol), 0-DCB (5.0 mL), t, 24 h, T, 65 “C.
P(‘Bu)y/P(o-tol)y/PPhy/DPPF/Sphos/BIPHEP, ( [Pd]), KoCOs { ) ( )

Cl

65

Cl
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49

R = COOMe
[Os] = Os(PPh3)2

0-0 -
\ / —1BPh
1.0, MeONa [Os]__ OMe ~

2. NaBPh, R/wﬁpha

208 (82%)

o

209

214 (5 mol%), O, /@/%O
DCE, 80 °C,12h

210 (92%)

B. Wang, G. Liu, H. Xia et al. iScience. 2020, 23, 101379.

AG
(kcal/mol)




Supporting Information

45 = i
SePh ! - cl—./
SN 127B (5 mol%) 7, 2L NU PhSe  Ph 1278= g
H + NuH + R'SeSeR!' 0,, 25 °C O: or <Nu ! [Os]<
S 25W blue LEDs () R = Ph i . [ o
R=H ' 3
SePh SePh SePh };j’f_ SePh
‘1, XA NHPh “, 1Al NH 7, 3NNH » “, AL NH CF,
O, Or, - o
®) CFs F -;f’“}\a}f *)
() 0 () T
213 (70%) 214 (75%) 215 (77%) A 216 (78%)
>20:1 dr, >50:1 rr >20:1 dr, >50:1 rr >20:1 dr, >50:1 rr Iy >20:1 dr, >50:1 rr
SePh SePh
PhSe  Ph PhSe  Ph PhSe  Ph CHa " O\n/Bu O\n/
< < *
NH@NOz NH@CHs NH 0 0
217 (63%) 218 (54%) 219 (49%) 220 (72%) 221 (70%)

>50:1rr

s

6 <:>— ()

222 (63%)
>20:1 dr, >50:1 rr

>50:1rr

223 (54%)
>20:1 dr, >50:1 rr

H. Xia et al. J. Am. Chem. Soc. 2022, 144, 2301-2310.

>50:1rr

R N
O?NHR *)

224 (49%)
>20:1 dr, >50:1 rr

>20:1dr, 20:1 rr
SePh

', A O 2-naphth
i
(0]
()

225 (80%)
>20:1 dr, 20:1 rr

>20:1 dr, 20:1 rr

SePh

1, A sOMe
F
()

226 (87%)
>20:1 dr, >50:1 rr
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Mechanism: Nu
[Os-Cul—————>
1278 -Cl
PhSeSePh hv
NuH
PhSeSePh

Prouduct

PhSeSePh

PhSe ——>» 1/2 PhSeSePh
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