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Alkene diamination/diamidation Fe(ll)-Fe(lll) mediated alkene diazidation
I I
BUN\\OS?N Bu By FNal\:):;,aHzO? N,
7,75 i .
o “NiBu o hIl Ry _ NH!Bu o X [Fe] (0.8 equiv) > )\/N
Ri (1 equiv) od j\ 1) LiAIH, . R, (NH,),S,05 (2 equiv) Ph 3
R, — > ——> R,
BN N7, 2) NaOH NHBU H,0,(S;05%) *+ Fe?* ~ ———> Fe® + :OH(SOs)*+ OH(SOZ2)
By
Sharpless, K. B. J. /gm.OChem. Soc. 1977, 99, 3420. https://doi.org/10.1021/ja00452a039 “OH(SO4s) *+ FeNg2* > N;» + Fe¥ + OH(SO.2)
Y
BOCHN/S\NHz O\\/,O NHBoc Ngo 4 /\ J—— /’\/N3
PhI(OAC), (1.1 equiv) B N pyridine Ph Ph
R = CCTNTUNH T e o NH,
[R] (cat), then Nal 2 N,
R o NN+ FeNZ T Ph)\/N3 + Fe?*
Du Bois, J. J. Am. Chem. Soc. 2014, 136, 135086. https://doi.org/10.1021/ja506532h
o 0
\Y%
/S\ Minisci, F. Acc. Chem. Res. 1975, 8, 165. https://doi.org/10.1021/ar50089a004
_ 0.0
tBu/N N‘tBu \\S// 1) conc. HCI NH, . L. .
AT (1.5 equiv) _ Bu~ys TNy -Bu BaCO, - NH, Mn(lll)-mediated alkene diazidation
- 2
CuCI-PBuj (cat.) >—/ 2) NaOH Mn(OAG); (1 equiv) N,
R R/\ NaNj; (15 equiv) . )\/Ns
Mufiiz. K. J. Am. Chem. Soc. 2017, 139, 4354. https://doi.org/10.1021/jacs.7b01443 ACOH, 70-116 °C R
10-30 min
. L . . N N Ns N3 N
- Generally require stoichiometric amount of heavy metals or esoteric N; 8 8
nitrogenous reagents Ns N N
- Exhibit limited substrate scope 7 N3 Ns 8
Alkene diazidation 68% 76% 72% 59% 51%
4:1 trans/cis 6:1 trans/cis
*__N
P diazidation AN, N, reduction NH, R+ Mni)N;  ——— RZ N8+ Mn(l)
—_— —_— —_—
RO “Nyormin, | R R)\/Ns R)\/ NH,
/ Mn(lil) N5
R/\ N3
- Organic azides can undergo various functional group transformations Mndh —+ *Ns R)\/N3 * Mndh
(1,3-dipolar cycloaddition, Staudinger ligation, aza-Wittig, etc),
making them highly versatile synthetic intermediates.
Fristad, W. E. J. Org. Chem.1985, 50, 3647. https:/doi.org/10.1021/jo002192049
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of the week
o 3 equiv Mn_(OAc)3-2H20 (0] N3 (e} N3
| 5 equiv NaN; Q . q
9:1 CH4CN/TFA
-20 °C, 3 min Ns Ns
81% 5%
RO 3equivMn(OAc);  RO—\ RO—\ H RO—\ H
Ro% SequivNaN; _ RO o RO%HRO%N
— ™ RO RO 3
RO 9:1 CHsCN/TFA H N RO N
H H Ns Ho BN, H  °H

R = Ac (48%)
R = Bn ( 33%)

R = Ac (28%)
R = Bn ( 26%)

R = Ac (16%)
R = Bn ( 22%)

AcO OAc . AcO OAc AcO OAc
3 equiv Mn(OAc) 3 H H
0 5 equiv NaN; -0 y -0 |
— > AcO AcO 3
AcO 9:1 CHsCN/TFA N N
Ho N, H H
(50%) (33%)
CH,N N3 CH,N
3 equiv Mn(OAc) ;3 zne 3_: 273
5 equiv NaN3 Mn(lll)- N5
97:3 CH3CN/TFA
25°C,35h
B-pinene 87%
4 equiv Mn(OAc)3
1 equiv Cu(OAC), No | Mnqin-n, N; ) Ny
> —_—
2 equiv NaN; N \
98:2 AcOH/TFA 3 3
25°C,2h 1a 1b
Cu(OAc),
N3 Mn(iy- Ny Ns Ns
with 9:1 CH;CN/TFA as solvent, E—— +
1a+1b:2 = 20:1 N, "N,
2 3a 3b
65% 6% 6%

Snider, B. B. Synth. Commun. 1998, 28, 1913. https://doi.org/10.1080/00397919808007024

Diazidation using hypervalent iodine

R, (CgH5l0 Ra N
6H510)n, TMSN, 2 5 o
R \/\/S"V'% > R \R&/S'M%
CH20|2, -78°Ctort
N3

R, R, yield (%)
H 1-C-H5CH(OAC)(CH,), 86
H CeHs(CH2),CH(OAC)ICHS 75
H CH,=CH(CH,)sCH(OAC)CH, 48
n-C1oHa1 H 46
CgHs(CHy), H 52

Arimoto, M. Chem. Sci. 1989, 37, 3221. https://doi.org/10.1248/cpb.37.3221
OTIPS

PhIO, TMSN, TIPSO, N3
TEMPO (10 mol%) /ﬂ Ny
i
[N
TIPSO, N; TIPSO, N, TIPSO, Nj TIPSO, Nj
g AN Ng N Ne A Na
91%, 60%, 07 "0 82%,

single diastereomer single diastereomer \ / 3:1dr
TIPSO, Ns Al Lewis acid/
RL C nucleophiles
38-96%,
2:1t092:8dr.

R = Me, CN, allyl,
acetylene, acetonyl

v

_N
0"

TEMPO

e

—_— TMso—I’—N3 [
Ph \\ O/N\éé

TMSN; + PhIO —> TMSO—I—Ns

Ph
|
\ TMSO—I 4 -y,
T Ph
TMSO—1+ -0~ '~ /
0T Y

Ph
Magnus, P. J. Chem. Soc. Chem. Commun. 1995, 263. https://doi.org/10.1039/C39950000263
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— Of the week

Diazidation of alkenes 5'—4’:!;!

Fe-catalyzed diastereoselective diazidation
Fe(OTf);, (1-5 mol%)

4 (1.2 equiv) ®
e R
Ry Rs L1 or I}Z'\/l(;'f mol%) N, 1 Ph3P, H,0 TRY R e
. . _ . Ry then TsOH ‘) R, (Ts0),
> / R
], CH,Cl,/MeCN Re R
22°C 1-3h Ns ® NH;
o) ~N | N
o) (o] = 0
N
\ | \
\ N—/ )N N—,
e ‘Me Ph™ “Ph
4 Me Ph L2 Ph
N -N 8 ':ls '213
N R 2 N3 s N
N
Troc N

Troc

87%, >20:1 d.r. 81%, >20:1 d.r. 79%, 12:1 d.r. 66%, >20:1 d.r.

NS
J\(\)\/\OAC
N3
N3

N3 N3

CsHyq Ph
Me CO,Me

N3 N3

78%, 1.4:1 d.r. 91%, 1.4:1 d.r. 80%
o]
TMSN3 TMSN3 OTMS
I |/N3
|
0.5 (TMS) 2o N3
+0.5 H,0
Fe(X),L
Fle(X)an Ph’ Ph
N, o]
N3
Ph o Ph . OTMS
Ph - N,y
N, 1~
N, I
N3

Xu, H. Angew. Chem. Int. Ed. 2016, 128, 544. https://doi.org/10.1002/anie.201507550

Metal-catalyzed electrochemical diazidation

catalyst-controlled radical group transfer
M—Ng N3

[
: : R)\/N3

electrochemical radical generation

-e
—_—

NaN; *Ny; ——
E — it N E
: TR T R :
: : : N OH :
K s EndD QNS
| s | RN R E
: \ byproducts
-------------------- -R-2-------------------f'f'f'f'f'.‘f'.‘f"‘-------------é-----------------------’
)\(Ra MnBr,-4H,0 (5 mol%), NaN; Ny’

Ry > Rs

b LiCIO,, HOAC/MeCN R1j\ﬁN

4 C(+)/Pt(-), Ecey=2.3V, 2241 °C Ry °

N3
Me
Ph
N

Ph N

N3
Ns N Me N
D N3 3 N, 3
Rer CeH A Ph/\)\/"‘3 PhX/Ns
| — 817

8 examples 87% 83% 86% 80%
66-95%

N3 Me

N3 N3
N3
Ph )\/002Me Me OBn
Ph P N
! :

N3 Me Me
95% 73% 92% 82% 68%
(3:1 dr) (2-1 d. r) (2:1d.r)
N3 5 e N3
N
w3 Ny
neNg §
Ph
82% 79% 83% 88%
(>19:1 d.r.) (4:1d.r) (10:1 d.r) (10:1 d.r) (>19:1 d.r.)

N3
N
N \)it/)/\ Ns N3\)\/\K‘ I\
3 N Cl
X 3 M
8 Me °
OHC

X = OH, 81%
X = NH,, 77%

X = CO,Me, 83%
X = Br, 79%

70% 85%

Lin, S. Science 2017, 357, 575. https://doi.org/10.1126/science.aan6206
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H*

Ha
Pt cathode

@N3 4_@ ~
Oy

R/\/ N3

et

Avoids the use of stoichiometric amount of high valent metals or hyper-
valent iodines
Exhibits exceptional substrate generality and functional group tolerance
High reactivity

RVC anode

Lin, S. Science 2017, 357, 575. https://doi.org/10.1126/science.aan6206

Aminoxyl-catalyzed electrochemical diazidation
| NHAC
R CHAMPO (10 mol%) N |
2 NaN3 (1.5 equiv per C-N) - R, 3 E
R /& LiCIO,, HOAC/MeCN R1)\/ Na N
C(H)IPH(), Egen =27V, 10 °C ! o
| CHAMPO
CHAMPO . R . CHAMPO—N, N;
Ny Ny'  —— NN —— N,
- CHAMPO R
CHAMPO—N3 charge transfer complex
N3 Me
70% 49% 68% 68% 79%

—N3 N3 :N3
Me N3 ‘
N
X/\)k/ 3

X = PhthN, 82%
88% 2%, 11 1dr. X =0TBS, 97% 55% (5:1d.r.)
X =Ph, >99%

Me Me M M

82% (1:1d.r.)

77%11dr atCQ) 54% (1:1 d.r.)
@%\Ns
hS/\)\/NS Ho/\)\/N3 F©6Me N3 Me
43% 60% 97%

Me

Me

e

N3

N3

N3

Me

N3

Me

N3

R = p-CgH4OMe, 92%
R = PhCH,CH,, >99%

Ts

70%

Lin, S. J. Am. Chem. Soc. 2019, 141, 2825. https://doi.org/10.1021/jacs.8b13192
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