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Alkyl Radical Functionalization

R-H
-Conversion to alkanes by use of
R-C
a hydrogen atom transfer
/ reagent (HAT)
- C-C bond formation by
R-] ——» R’ 1_, R—F numerous methods including

Giese type coupling with olefins,

X Minisci type coupling with

3 R-CF, aromatics ar.1d Ni catalyzed
transformations

R=Bpin

1. Meyer, D.; Jangra, H.; Walther, F.; Zipse, H.; Renaud, P. Nat. Commun. 2018, 9 (1), 4888.
2. Shen, H.; Liu, Z.; Zhang, P,; Tan, X.; Zhang, Z.; Li, C. J. Am. Chem. Soc. 2017, 139 (29), 9843.
3. Cheng, Y.; Mick-Lichtenfeld, C.; Studer, A. Angew. Chem. Int. Ed. 2018, 57 (51), 16832-16836.

For a review see: Lekkala, R.; Lekkala, R.; Moku, B.; Rakesh, K. P.; Qin, H.-L., Recent Developments in
Radical-Mediated Transformations of Organohalides. Eur. J. Org. Chem. 2019, 2019 (17), 2769.



Demand for Deaminative Functionalization

“As an example of their prevalence, a search of
Pfizer’s internal chemical store revealed over 47 000 alkyl
primary amines vs about 28 000 primary and secondary alkyl

halides.”?
Me
12 steps
NH ‘ _
H
Me & / © |v|e Z E >C>=
HoN
desired
natural product f
. deaminated
huperzine A derivative Sandmeyer
HNO, 4 Conditions
R-NH, ——% R-NEN —» R ——» R-=X
-N,
Diazotization: R is arene only, _ .
harsh conditions, explosion risk X: halide, alcohol, nitrile

1. Plunkett, S.; Basch, C. H.; Santana, S. O.; Watson, M. P. J. Am. Chem.
Soc. 2019, 141 (6), 2257.
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Deaminative Radical Functionalization

R-C

Ph Ph
BF, BF,
| N + RNH, ———» | AN
R-NHy, ———» R' ———» R-Bpin ph” 07 “ph Ph” N7 “Ph
R
R-S Katritzky Salts

- deamination to produce alkyl radical species has the potential to convert primary amines to a
wide range of functional groups

- recent advances in radical deaminative functionalization have resulted in new methods for C-
C, C-B and C-S bond formation

- Organized broadly by method: Ni catalyzed cross coupling and photoredox

For two recent reviews see:

Pang, Y.; Moser, D.; Cornella, J., Pyrylium Salts: Selective Reagents for the Activation of Primary Amino Groups
in Organic Synthesis. Synthesis 2020, 52 (04), 489-503

M. Correia, J. T.; A. Fernandes, V.; Matsuo, B. T.; C. Delgado, J. A.; de Souza, W. C.; Paixao, M. W., Photoinduced
deaminative strategies: Katritzky salts as alkyl radical precursors. Chem. Commun. 2020, 56 (4), 503.



Early Attempts at Radical Deamination

Barton-McCombie Deoxygenation

AIBN
OH O.__OMe ”BU>33”H 0 . OMe
O — g —0O T — O — O
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OyOMe
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Barton-Saegusa Deamination Later expanded to other radical reagents
CS; including hypophosphorus acid
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JL J\ H POCI; AIBN AIBN benyzol peroxide
CHs NEt3 (nBu)3zSnH

Lot g — O

Barton, D. H. R.; Bringman, G.; Lamotte, G.; Hay Motherwell, R. S.; Motherwell, W.
B. Tet. Lett. 1979, 20 (24), 2291.
Barton, D. H. R.; Ok Jang, D.; Jaszberenyi, J. C., Tet. Lett. 1992, 33 (39), 5709.



Reductive Amination with Katritzky Salts

Ph Ph

Ph Ph
BF, BF_4 NaBH, heat X
| N + RNH, —» | A —> | Ny —» | *+ RH
+7 <
Ph” >0~ “Ph NG Ph lil - Ph Ph” N7 “Ph
R

Thermolysis and pyrolysis of 1,4-dihydropyridines

(22a, c, d, f—))

_ Starting material o mp. Time  Product®  Yield

No. R ("C)  (h) (%)

(22a) n-CiH,, 180 4 n-Hexane 58

Ph Ph BF_4 (22(',} H-CSH” 180 4 n-Octane 88
| (22d) PhCH, 200 5 Toluene 44

e (22f) CICgH,CH,(p) 220 2  4-Chlorotoluene 62
(22g) PhCH,CH, 180 2  Ethylbenzene 64

(22h) Ph 230 2 b

(22h) Ph > 300 0.5 Benzene 54

(221) 2-Pyridyl > 300 0.5 Pyridine c

(22j) Pyrimidin-2-yl >300 2  Pyrimidine 26

Katritzky, A. R.; Horvath, K.; Plau, B. J. Chem. Soc. Chem. Comm. 1979, (6), 300.

Katritzky, A. R.; Marson, C. M. Angew. Chem. Int. Ed. 1984, 23 (6), 420.
Katritzky, A. R.; Horvath, K.; Plau, B. J. Chem. Soc. Perkin Trans. |. 1980, 2554.



Katritzky Salts: Evidence for a Radical Mechanism

Ph
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Katritzky, A. R.; Horvath, K.; Plau, B. J. Chem. Soc. Perkin Trans. I. 1980, 2554.



Modern Applications of Katritzky Salts: Ni Cross Coupling

Bh BE. 3 equiv. ArB(OH),
X 4 10 mol% Ni(OAc),
| BPhen ligand Ar
+7
Ph”” >N Ph —> )\ N
P Sequv. KOWy - RiT R 16, 65%° 17, 52%° 18, 60%, 29% eeb®
R R dioxane, 60 C, 24 h ’ ° ’ ¢ ’ % 0;88
1 from proline single diastereomer 25%, 81% ee?’
from isoleucine from lysine
0 0 o) CN
(T (T A~
| N N 5 -
Functional Group Tolerance: <
esters, amides, nitriles 0
F F
19, 71% 20, 62% 21, 81%°9

from Mosapride intermediate

Basch, C. H.; Liao, J.; Xu, J.; Piane, J. J.; Watson, M. P,, J. Am. Chem. Soc. 2017, 139 (15), 5313.



Modern Applications of Katritzky Salts: Ni Cross Coupling

p-Tol-B(OH), (3 equiv)

Ph__Ph 10 mol % Ni(OAc),-4H,0
k@esa 24 mol % BPhen

Ph dioxane (0.1 M), 60 °C
3q 24 h
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Ph PP 10 mol % Ni(OAc),-4H,0
r\ll@ GBF 24 mol % BPhen
o~
Ph” N~ *  KOt-Bu (3.4 equiv), EtOH (5 equiv)
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Additional Cross Coupling Examples

Ph
X BF4 3 equiv. ArB(OH),
| 5 mol% Ni(OAc),
+Z BPhen ligand
Ph” N7 “Ph
— > Ar
3 equiv. K;PO
AN 3Py
NG dioxane, 60 C, 24 h NG

Guan, W.; Liao, J.; Watson, M. P. Synthesis 2018, 50 (16), 3231.

N R, 5 mol% PhenNi(OAc),

+- + (HO)ZB\%Rs S /\)\

Ph N Ph EtOH, dioxane
60C,24 h

Liao, J.; Guan, W.; Boscoe, B. P.; Tucker, J. W.; Tomlin, J. W.;
Garnsey, M. R.; Watson, M. P. Org. Lett. 2018, 20 (10), 3030.
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Deaminative Cross Coupling via Hydroboration

Ph

D

OEt
OEt OEt
0

13, 74% 6, 92% 14, 47%
15, 53% 16 47% 17, 54%
18, 78% 19 69% 20, 68%

Baker, K. M.; Lucas Baca, D.; Plunkett, S.; Daneker, M. E.;

Watson, M. P. Org. Lett. 2019, 21 (23), 9738.
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0’j\/\/
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12 mol% 1-bpp

R, R:
R1)\/\ Ry o R1)\?\ Ry

—>
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=\ —_— B
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Reductive Cross Couplings of Halides

Ph . 10 mol% NiCl,dme
4 10 mol% bpy
Alkyl
I N + X 2 Mn y
+- E—
Ph™ “N= "Ph DMA 60 C
Alkyl

X: 1, Br

Yue, H.; Zhu, C.; Shen, L.; Geng, Q.; Hock, K. J.; Yuan, T.; Cavallo, L.;
Rueping, M. Chem. Sci. 2019, 10 (16), 4430.

Liao, J.; Basch, C. H.; Hoerrner, M. E.; Talley, M. R.; Boscoe, B. P.; Tucker,
J. W.; Garnsey, M. R.; Watson, M. P. Org. Lett. 2019, 21 (8), 2941.

Martin-Montero, R.; Yatham, V. R.; Yin, H.; Davies, J.; Martin, R. Org.
Lett. 2019, 21 (8), 2947.

intermediate. In support of the oxidative addition of the aryl
bromide, 24% yield of product 4 is observed when tetrakis-
(dimethylamino)ethylene (TDAE) is used in place of Mn’,
suggesting an arylmanganese intermediate is not required
(Scheme S5B). The intermediacy of alkyl radical 28 is
consistent with the observed opening of cyclopropylmethylpyr-
idinium 3s and the formation of TEMPO-trapped adduct 32

Ph o 10 mol% NiCl,diglyme
0,
X 4 X 10 mol% terpy Alky!
I + AN 2.52Zn N
> | —> |
Ph™ “N" Ph Z DMF, 60 C
Alkyl

X: 1, Br

Ni, S.; Li, C.-X.; Mao, Y.; Han, J.; Wang, Y.; Yan, H.; Pan, Y. Sci.
Adv. 2019, 5 (6), eaaw9516.

Functional group tolerance: ketones, nitriles, ethers,
thiophene, pyridine, alcohol,

A, Basic mechanistic proposal

i Ar .
Ar—Br N NIl
Br
Ph Ph Mnlor AT il :
= NillL R.__R
o Y-NiL, R_+ x7 R.__Ar
R N - —_— | _ —nll _
Yo BF R’ AN NiLx R
R - bh Y = Ar, Cl, Br X =Cl, Br, X —NIikq
— triphenylpyridine BF,
3 28 29 30
SET
B. Mechanistic experiments
Ar—Br
Ph N Ph 10 mol % NiCl,*DME N
l\‘l S} 12 mol % 4,4’-diOMeBipy = |
N TDAE (2.0 equiv) o N
Ph MgCl, (1.0 equiv)

3a NMP (0.17 M), 80 °C, 24 h 4, 24% (NMR)



Reductive Cross Couplings of Halides: DFT Mechanism

P
11.7 B . _
/ B-TS Ph ! Ph
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N / \ Ph -85.0 °\
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Scheme 3 DFT-Computed energy profile for the nickel-catalyzed reductive cross-coupling reaction of aryl halides and pyridinium salts. Free
energies in solution (in kcal mol™) at the SMD(DMA)-M06/Def2-QZVPP//wB97xD/Def2-TZVP(Ni,Mn)/Def2-SVP (non-metal) level are displayed.

Yue, H.; Zhu, C.; Shen, L.; Geng, Q.; Hock, K. J.; Yuan, T.; Cavallo, L.; Rueping, M. Chem. Sci. 2019, 10 (16), 4430. 1



Cis-Hydroalkylation of Alkynes

Rg%R4
Ph _ a) Ni-H insertion
BF4 10 mol% NiBr,DME R
P 12 mol% 4-{Bubpy R, " NIL., NILn SR
+2 3 (Me,HSI),0 P — R
Ph N Ph _’ R3 \ R2 H_E —_— RS
)\ K2CO3 R
R, R, DMA. rt 4 S =smal, L = large
. . . b) Ni-alkyl insertion
Functional group tolerance: amides, esters,
sulfides, alcohol
LoNi—R R--NiL,, a
Ph P Vs | —_— =
Rs —— Ry Rg — Ry Rg

X BF, N 0
< > +/ e
N Ph
==

8a, B88% (1.3:1r.r) 8b, 51% (1.5:1rr.) Be, 45% (3.5:1 r.r.)

O
Ph
AN e m N N
- | P NBoc BocM BocM BocN
- = PR NP —» N
)\ Ba, 78% (1.5:1rr.) 9b, 67% (1.7:1r.r.) Bc, M% (241 )
0 Regioselectivity depends on the size of alkyl radicals.
N, 1.51r.r.
'E\: Scheme 3  Further investigation on regioselectivity,
_Boc 14
Zhu, Z.-F.; Tu, J.-L.; Liu, F. Chem. Commun. 2019, 55 (76), 11478.



Negishi Alkyl-Alkyl Cross Coupling

Ph
BF, O
D 4 5% Ni(acac),H,0
| + /k 6 mol% ttbtpy or 1-bpp (e)
Ph” N7 “Ph Brzi > >
THF/DMA
60C, 18 h
C. From natural products, pharmaceuticals, and pharmaceutical intermediates
Reaction Scope: 2 B B O D aii i Rser
- primary and secondary alkyl pyridinium salts e Lo 52 V\M
- tolerance for benzodioxole, thiophene, pyridine, pyrimidine, P— O
aze tl dlne rlngs from Mosapride intermediate from cis-Myrtanylamine
Me vie Vie 0
- acetal, ester, nitrile, oxetane Me JS0_ “\\/\c,onf:“’-qi% ~~CO:Me e %0 /\/k}
. . . . . . | ‘ < | : \
- methylzinc iodide can also be coupled resulting in NH, being i ' s %
replaced by CH; isostere BuO,C” I woo”
i i ; : 18, 54%® ~19,56% 3g9e
- borylation by methylpinacolboronatezinc bromide single diastereomer
from Lipitor® intermediate
Scheme 4. One-Pot Activation and Cross-Couplin M oy MR
p g Me /{‘L—_--;J/ //\/O\/\/\// M J__”‘J/Lx .-"[
[Ph3CsH,0][BF,] (1 equiv), Alk—ZnX (3 equiv) G 5 4 ['\__./ e ok &e
5 mol % Ni(acac),'xH,0, 6 mol % ttbtpy O’> colll o ' e
-~ NH; : > /\/\/1\ 21, 67%b 22, 80% 23, 58%b.
Ph BuyNI (3.2 equiv) Ph o) . single diastereomer from Mexilitene 22:1dr
28 THF/DMA (2:1 )’ 60 OC, 18 h 2‘ 45% from Pinanamine from Tamifiu

2-step yield: 60%

Plunkett, S.; Basch, C. H.; Santana, S. O.; Watson, M. P. J. Am. Chem. Soc. 2019, 141 (6), 2257. 15



Deaminative Alkoxycarbonylation

Ph 10 mol% Co(acac),
BF,4 10 mol% 4-hydroxyphen
| N MeOH
+7 —_— /\)L
Ph N Ph KHCO;
DMF, CO (20 bar)
100C,12h
Ph _
Cofacac); (10 maol %) O
+ - ] _.R
Alkyl-Tppy BF; + ROH Kﬁéélci'zr_"nng UJM - Alkyl” O
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O (8] IS
h o~ =S D’ﬂM#DME e 8.
T C T
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O o 0
i “O"h‘“a}i’; i WO""&HEH = O-"""N‘ -"'?n"“_\_
O TS (0
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~o L/ o | ]

4ng: 82% e It
'precursor of Venlafaxine

CF;

Functional group tolerance:

- indole substituted primary alkyl
amine

- ether, bromide, chloride
- cannot have EWG such as nitro

Scheme 3. Proposed Mechanism
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Ph 2
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Li, C.-L.; Jiang, X.; Lu, L.-Q.; Xiao, W.-J.; Wu, X.-F. Org. Lett. 2019, 21 (17), 6919.
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Modern Applications of Katritzky Salts: Photoredox

Ph

N

Ph

5a, 83%

-
N
F
F

5e, 58%

BF,
r.t. 48h

) B

5b, 91% 5c, 88%

| |
MG\E \EN: Me SN
Me Me

5f, 66% 5g, 63%

= [Ir(ppy)2(dtbbpy)]PFg
25md% L)I
Ph DMA
blue LED

5h,

82%

o0

Me 5m, R=H, 86%
¢ 5n, R = 7-F, 48%
| 50, R = 8-Cl, 32%
5p, R = 6-Br, 67%

BocN 5j, R = 3-Me, 65%

. 5k. R = 6-Me, 47%
0,
81, 86% 51, R = 6-Br, 59%

Me
z "N
M >
= N
Me

Klauck, F. J. R.; James, M. J.; Glorius, F. Angew. Chem. Int. Ed. 2017, 56 (40), 12336. 17



Photoredox Alkynylation

——Ph
BF4
2 mol% eosin Y, DIPEA
MeOH/DCE Scheme 3. Scope of Deaminative Alkenylation
green light R,
Functional group tolerance: Ph._ | pn PROS g,
_ ; : : Nt BF; 1 mol% eosin Y, DIPEA P
alcohol, bromide, chloride, thiophene R,Q RCTIDEE <’:§j r
Ph Green LEDs
. Complex targets 3 57
OH Ph X
. EY ~_h e e HO = Pyridinium salts .
DIPEA* v B : o~ P
Rz R4 Me Sy - Ay OMe H/G\/[ 60 (65%) _S_Ph
/2 > 96: dihe
[~ = . 52 (44%)" 53 (66%) ' BN (E/Z>90:1) - O
| RSO EY Mexiletine derivative erythro/threo ratio: 2 : 1 MeS ~.Ph
-RSO, Metaraminol derivative i
R F Rz pipEA B PN 58 (70%) s (72%) 8% (oot
N EY* O M:,,}__\'—./lk /L\ IJ (EAZ = 99:1) (E/Z = 88:1) HO (E/Z > 99:1) :
R2 _{H AN | Vinyl sulfones ]
_ Ph Ph | > T 0 CFE
/E Ph = /\’\'{:‘ ” A Ph
RO,S N | (R H 54 (70%)7 Rf”’*‘w
Ph Ph R Y 07 150 Dehydrocholic acid derivative en
A R ! A H 63 (65%) 64 (79%) 65 (96%)
| + Re T ™ Ph _~_OMe R R= (E/Z > 99:1) (E/Z > 99:1)
N~ o Ph Q Q y Ve
oh D g XL @ 86 (70%)° ~ "y 1 < L
; cl Z 66 (83%) 67 (52%) 68 (66%)
Back-elec:tron transfer dominates Indometacin derivatives 56 (52%)° (E/Z = 98:1) (E/Z = 96:4) (E/Z = 98:2)
for primary Katritzky salts J

Ociepa, M.; Turkowska, J.; Gryko, D. ACS Catal. 2018, 8 (12), 11362.
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Photoredox Deaminative Carbonylative Alkyl-Heck

Ph

{/LR 8:1E:Z

Functional group tolerance:
- nitriles, esters

Mostly use symmetrical alkenes Ph
co %
C-N bond pathb  R°C®
activation via SER path a 1]
1
R-Tppy 4 R /\1

= R<® ®)
BF R' R

4 p / \ I 2 2 R1 C=R
—7 AW

[r(n]*

Ir(l 2
eV Tppy = R? v
photoredox . "
catalysis ase E'p ase
@l-H* =031V @‘-H*
R' R R' O
E y—7 g
vis. light  [Ir(llN)] g - A RZJ\’ R
151V R 3 4

Scheme 2. Proposed mechanism.

N Ph
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Ph N

Ph
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DABCO
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CH;CN 40 C, 48 h

Ph

)‘Ph

2.5 mol% [Ir(4-Fppy),(bpy)IPFg

- CO (80 atm)
BF4 DABCO
Ph blue Ilght

CH;CN 40 C, 48 h

Jiang, X.; Zhang, M.-M.; Xiong, W.; Lu, L.-Q.; Xiao, W.-J., Angew. Chem. Int. Ed. 2019, 58 (8), 2402.
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Three Component Dicarbofunctionalization

BF4 1.0 mol% [Ir(dtbbpy)(ppy)2]PFg
ACN, blue light
rt 16h

Radical dicarbofunctionalization
Previous work
R = alkyl, [M] cat. .
-
X=R perfluoroalkyl, + l/ + Ar'H ShosDatne \'/\R
a-carbony! Ar
; nucileophilic
radical precursor styrene arene product

Synthetic challenge: Addition of simple benzylic radicals?

T”_’(\/‘T‘v’

(XBn) ArH  XH

Problems: = competing polymerization & hydroarylation reactions = inefficient SET oxidation
Requires: = facile SET reduction of XBn = non-nucleophilic X~ = low acidity of XH

Solution: Radical precursor design

Ir(1)*Air(1V) [Ir(dtbbpy)(ppy)2)(PFg) [ir(ppy)sl
Eyz2(V] -0.96 -1.73
Electrochemical scale - . ¢ s t
(vs. SCE) 1-1.0 -1.5 ; {20
Eyz2 [V] -0.92 -1.70 -1.85 -2.20
X= Ph o -Ph I_Ph Bro__Ph Cl.__Ph
® N N N
e ZN__Ph
BFs ph

Scheme 4. Proposed Mechanism of the Deaminative
Dicarbofunctionalization Using Katritzky Salts as Radical
Precursors
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© ~~ Ar
BF, 1 1 2
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\\ SET—\ radical
[ -
ox:danr \ gh
¥ ZNE_Ph
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reductant Ir
SET
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Ph

. mﬂ N
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Klauck, F. J. R.; Yoon, H.; James, M. J.; Lautens, M.; Glorius, F. ACS Catal. 2019, 9 (1), 236.



Deaminative Borylation via an EDA Complex

c) Photoinduced Catalyst-Free Borylation of Native Functional Groups

0]
0] Bgcatz Bgcat_')_ 9&\
- N 'lll'+"""'é..~‘lllb B ~ (:)
% o N decarb oxylatfve
@ 2

il

then
borylation pinacol 3
(ref. 3a)
Ph -~ -Ph mild conditions
© Bocat s .
?@N\ | BF, i visible light
% deaminative borylation catalyst-free
. Ph 4 (this work)
B) 25
— Bzcatz
2 - e
pyridinium 5§
w T
Q 15 . — Bocaty + pyridinium 5
o
L
[
2 11
o]
[
0.5 -
0 \3 ; J T i
350 450 550 650 750

wavelength (nm)

Wu, J.; He, L.; Noble, A.; Aggarwal, V. K. J. Am. Chem. Soc. 2018, 140 (34), 10700.
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i
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51 DE’BO

@_ o0 s
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Deaminative Borylation via an EDA Complex
\ BF Q wﬂg Functional Group Tolerance:

I N 1.5 By(cat), pinacol

i —> o, ester, nitrile, sulfonamide, alcohols
Ph N Ph 0.20 M DMA
/\)\ blue light /\/\ /\/\
Ph 25C,14h
Table 2. Substrate Scope”
Secondary alkyl:®
Bpil‘l Epin o
Bpm
O—Bpm ©:>—Bpin Boc-ND—Bpin mN—Q—Bpin HG—O—Bpln
? 31%(82%)" B ?2% 9 ?B% 1I'.| B-d% 11 ?1% 12 53% 13 59% BD 2Ddr 14 ?D% 5544dr
Primary alkyl:® B
Ty &Ry & Bpin Bpin pin Epin
pin Bpin
2 ©/\ ©N <J©/\’ @N T
.r,- |,\. 5
15: 74% 16: 51% 17: 73% 18: 67% 19: 54% 20: 55% 21: 68% 22: 52%
23-29: WBpln Bpm
é\n’ @\N/ Bpin Bpin i
Jg, oAy O
ki HOJ'Iﬁ" MeOJJY Y N O Bpin __‘ ; Bpin
23:51%  24: 24% (61%)* 25: 62% 26: 62% 27 63% 28: 68% 29: 31% 30: 31% 3M:41% 32 64%
Natural producis:
O O o
J‘l\/\/‘\ . Jj\/\/\/Bpin
MeO Y Bpin  MeO™ )
N(Boc), N(Boc), Bpin
8~ H pin v
33: 67%7 34: 58%, 98% ee” 35 68%, >955dr? P 36: 55%7 37 76%, 95:5d.r® H 38: 80%, 92:8 d.r®
(from ornithine) (from lysine) (from pinanamine) (from leelamine) {from hecogenin) (from tigogenin)

Wu, J.; He, L.; Noble, A.; Aggarwal, V. K. J. Am. Chem. Soc. 2018, 140 (34), 10700.
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Deaminative Borylation via an EDA Complex

A. Proposed mechanism

acceptor orbital (LUMO)®!

donor orbital (HOMO)®!

hv or thermal Phg N g
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0 10 M DMA
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Boc Boc Boc

Sandfort, F.; Strieth-Kalthoff, F.; Klauck, F. J. R.; James, M. J.;
Glorius, F. Chem. Eur. J. 2018, 24 (65), 17210.
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Other Deaminative Functionalizations via an EDA Complex

O] H 0]
H
Ph EtO | | OEt
BF, Me” N7 “Me
| H
+2 O
Ph”” >N“ " Ph \)J\ —
+ —— BocN
OMe NEt,
DMA, 40 C 16h
blue light
N
Boc Me CO,E!
H=-N __
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BF4 Hantzsch ester ph. i 2
— 5 i light ®/— H
LS E)m —o - Ry o Q0
Ph 9 PET =
Ph B 4 Me COE[
1 40 41
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D — —
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< 45 me BF4 CO,Et Me CO,Et
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Figure 2. Proposed mechanism.

Wu, J.; Grant, P. S.; Li, X.; Noble, A.; Aggarwal, V. K.
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Angew. Chem. Int. Ed. 2019, 58 (17), 5697.

COOMe
PhO.S CO'E‘
.xb\/& _ m 2 50: 71%
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Pt
PhO,S——=——Ph =
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(3.0 equiv) N
Boc”
e iy X-Ph o 72: 70%
5 » (70%)
(3.0 equiv) Boc‘N 505:5 £:7
HS-Ph H
> 73: 70%
(1.5 equiv) Boc'N
C) =
F‘h/‘\S'ph S<ph
> 74: 72%
(1.5 equiv) Boc'N
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Other Deaminative Functionalizations via an EDA Complex

‘§_N s N p—Ph blue light
base
EI.Fd
EDA complex
iy 0
Dph S photoinduced Ph
PH \ Ph™ ¢
5 Q 0
cross-coupling l 45_3
Path a 3 c
fnagmenfanon e
T PhPy — SET 1
o -
5 » ’
radical addition S E
Path b

Figure 4. Proposed mechanism for the photoinduced thioesterfica-

tion.
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Deaminative Borylation by a Lewis Base

A AG (kcal/mol)

Ph _ 10 mol% dtbpy 40 1
BF4 1.5 Bzcatz
pinacol

| N DMA 100 C o 0O
+2, —_— > O\ /O —_—) \B/ 30 1
Ph” "N “Ph B /@/\,
MeO 4
Meo/©/\/ .
KHF,
10 4
OMe BF;K
o~ o1
MeO
-10 -

Y

Figure 2. Gibbs free energy profile for the dtpby induced cleavage of
the B—B bond of B,cat, (all energies are given in kcalmol™).

Hu, J.; Wang, G.; Li, S.; Shi, Z. Angew. Chem. Int. Ed. 2018, 57 (46), 15227. 26



You Guessed It: Dual Photoredox Ni Cross Coupling

5 mol% NiBry(dtbbpy)

Ph Ph 3 mol% 4CzIPN CN
Br +/ I BF, 3 NEt;
+ NS I
NC THF
Ph

bluelight, 24 h Scheme 5. Reductive Nickel/Photoredox Dual Catalysis:
Mechanistic Rationale
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Conclusion and Outlook

Ph Ph

BF, BF,
N + RNH, ———» AN
I"" I+/
Ph™ ~O" "Ph Ph” “N” ~Ph
|
R
R-C

There is clearly a high demand for new radical deaminative
strategies because when one new strategy was reported it led
to an explosion of new research.



