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PHOTOINDUCED TANDEM REACTION AND
CYCLIZATION REACTIONS OF N-ALKYL-N-ARYL
METHACRYLAMIDES

ABSTRACT

Isatin derivatives represent a significant class of nitrogen-containing
heterocyclic compounds, widely distributed in natural products (e.g., the
antitumor agent Tryptanthrin), clinical therapeutics (e.g., the nonsteroidal
anti-inflammatory drug Indomethacin), and agrochemicals (e.g., the
insecticide Indoxacarb). Studies have demonstrated that these molecules
exhibit remarkable antitumor and cardiovascular therapeutic activities,
primarily through modulating topoisomerase functionality or disrupting
cell cycle progression. 3, 4-Dihydroquinolinone as a core scaffold for
antimicrobial peptide mimetics and neurodegenerative disease
therapeutics, has also garnered significant attention in synthetic research
in recent years. However, current synthetic methodologies are
predominantly limited by drawbacks such as harsh reaction conditions
and poor atom economy, which substantially hinder their broader
application.

To address the limitations of existing synthetic approaches, this
study focuses on developing novel methodologies for the transformation

of N-alkyl-N-aryl methacrylamides. Under visible-light irradiation, a
3
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radical cascade cyclization strategy was employed to achieve the efficient
synthesis of  indolin-2-ones and 3, 4-dihydroquinolin-2-ones. The
work encompasses three primary components:

(1) A new method for the synthesis of indolin-2-one compounds via
light-promoted, decatungstophosphate(TBADT)-catalyzed  tandem
cyclization of N-alkyl-N-aryl methacrylamides with cycloalkanes has
been developed. Through reaction condition optimization, under the
optimal reaction conditions, 31 target compounds were synthesized in
46-80% yields. Preliminary mechanistic studies were conducted: control
experiments and radical quenching experiments indicated that the
cyclization process of N-alkyl-N-aryl methacrylamides may proceed
through a radical pathway, and light on/off experiments demonstrated
that this transformation requires continuous light irradiation. Compared
with literature-reported methods, this method exhibits advantages
including no need for peroxide additives, simple and mild reaction
conditions, good functional group tolerance, and high atom utilization
efficiency.

(2) A new method for the synthesis of indolin-2-one compounds via
light-promoted, decatungstophosphate(TBADT)-catalyzed  tandem
cyclization of N-alkyl-N-aryl methacrylamides with aliphatic aldehydes
has been developed. Under the optimal reaction conditions, 26 target
compounds were synthesized in 46-76% yields;  however, aromatic
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aldehydes under current conditions only afforded addition products.
Through control experiments, the reaction mechanism was investigated:
radical quenching experiments indicated that this reaction may proceed
via a radical pathway. Compared with literature-reported methods, this
reaction exhibits advantages including mild reaction conditions and
high product yields.

(3) A new method for the synthesis of 3,4-dihydroquinolin-2-one
derivatives via  light-promoted intramolecular cyclization of
N-alkyl-N-arylmethacrylamides without exogenous photosensitizers has
been developed. Under the optimal reaction conditions, 25 target
compounds were synthesized in 42-82% yields. Preliminary mechanistic
studies were conducted: deuterium-labeling experiments suggested that
this reaction may proceed through an intramolecular hydrogen transfer
process. Compared with literature-reported methods, this approach
exhibits advantages including no requirement for exogenous
photocatalysts, metal-free conditions, simple reaction protocols, and
high reaction yields.

Ye Liang (Chemistry)

Supervised by Li PinHua

KEY WORDS: Tetrabutylammonium  decatungstate, Isatin,
3,4-Dihydroquinolinone, Intramolecular hydrogen transfer, Radical

tandem reaction
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WG| WA R A 5 P02 — SR B B BRI, R E S IR T 2 R 0 AR v 1t
S 257 30120, | W 1 RE L AR P A% D S5 M BT, IR
Z oA TR A AR, TEENLE RS AR M R s T AT
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WHARELM, 3, 4- NI 2271 T 2 P 2 LA IR AR Cndoe A
Yoo febrifugine 2504) , & H 3, 4- S WK 4L 600 4 4E L Ik 25
Nintedanib ZE{UMI AT JAK2 SNSRI s Th T, it — D o 7 HAE A2
P BRI 77 o ST Ik S AT AN 3, 4- A ERRER R A Sz g,
HA U EF R — BB TAER I . AR FEA G RO N-
5t - IN- 75 s PR DR TR FE 1) 1 B o BERA A  sWs  Re F J FLATT AE DA L 7 Y
AL SR B 3, 4-— SRR AL A T FL R
1.2 B3 BBRERKIMLR & BBIRER R B LTE )

2013 4, RBEIRBHPHGE T e ISR IR S N-Fi i -N-75 3 74 75 15
R R B IS R B TEIZAR R, DL 61-88%IK ™ A3 T — R Ak
FEAG SRR A AP o 1%V R I 0 RE R, WA R A E K 4
FABARIRA BEAT % B (Scheme 1-1)

3
N R3 fac-Ir(ppy)s (1 mol%) R R
R1©\ f PhI(OAc), (3 equiv.) N
P + RCOzH R i O
N~ 0O DMF, rt, 24-40 h Z N
R2 R2

Scheme 1-1 Yt e BEFEIEFR IR S N-77 F PG EL A 1K) B Eh 2 A 0K e b
2013 4F, ZREAPNELIRIE 7] WotiE-F 8 Togni’s W) 5 N-fidk-N-77
PR P e = 3 TR A SN o AR S B A AL R I AEEAL T Togni’s 1557 ik
=R A B, 5 N-bedk-N-57 5 PGB 5 S N AG 1) £ 47 = 98 R
HHIRG R ) (Scheme 1-2) .
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R3 0] R3 CF3
IS Ru(phen)sCl, (1 mol%) N
| + 140
7 0 R O
N™ ~O | 5 W blue LEDs, 18-36 h Z N
R2 ‘CF3 rt, DCM R2

Scheme 1-2 56175 3 (1 = FH 3 AL 151 R AR AT 2E 0 10 B
2014 4, Jr PEAHPHRIE 1 R AE IR S5 V=i k- N-77 Jk P A I 10 e ot
FAUINE o FEIGAEALTT] Ru(phen)sClo A & HOBSRRANAE IS, Sle 1 Pt S0 Ji
PR AT B Ak B e, SRS AT N-Kedk-N-J7 Jk D IR It fie S N, DA AP 8 51 R 41
PRRE T — RSN B 51 (Scheme 1-3)

R Ru(phen)sCl, (1 mol%) R® R
11 NaOAc (3.5 equiv.) AN
N~ 0 AcOH, rt, 12 h ~N
R2 visible light R2

Scheme 1-3 S5 3BT IEREATSE S5 N-JeFE-N-75 5 PR 9t M £ R 16 S
2014 £F, (FYEERBAPHRIE JRA RO OB S N-J7 2 6
FH 3 A BRSO, FESEREAGT fac-Tr(ppy)s 1F T N RAR 50 LR LB it IO — 5
LR CBEE %, H5 N-J7EH I GBI IEAT SR IRME SN, BL 68-91% (17
FAFEN— RINE I LR LBREHI B IT I|WE ™4 (Scheme 1-4)

N 5 W blue LEDs CF,CO,Et
fac-Ir 2 mol%
RL:(;L f .+ BICF,COEL OPY MOk N 5
NN Na,HPO, (2 equiv.) A ~N
éz DMF, 48 h R2

Scheme 1-4 B 3 2R 2.8 55 N-J5 - N- 75 5 P 5 Tz ) o Bk o
2015 4, FAEURBIAHCORIE T R] WG 75 3 WA IR 5 N-bidk-N-J5 B
K R JH 1) 74 P T A | R R AR D) 7 1 o AR R IR 2% AR R, T 75456 P
& BT, £ Nax-EosinY 1 TBHP MIfEFH T, N-JtJE-N-75 I P A T e A 0
E AR ER I SSE, BL 60-91% 17 #6453 21 22 R Tt AL (11151 L ) (Scheme 1-5)

\ 7/

Na,-Eosin Y (2 mol%) S
RIS O TBHP (1 equiv.) X Ar
N oSS R 0
N~ 0 Ar” " "OH
R2

5 W white LEDs Z N

\

H.O, rt, 6 h R2

Scheme 1-5 S 175 3 (1155 L WAE IR 55 N-J5t k- N-77 ik A A IO % 1) Jse I
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2015 4, AHEZERARTSGRIE 1Ot fedt iU AL S N-75 2% I B I%
BRI e AR R L fac-Ir(ppy)s FIGEGR, CCla oy H BRI, #4790t
Ui, DAHP AR 3] RGP 3845 31— R = ST R G5 1 BT g W 4 (Scheme
1-6)

N fac-Ir(ppy)s (2 Mol%) N CCls
R + CI—CCl; - i o
2NN K,CO3, DMF 2
R2

5 W blue LED o
Scheme 1-6 J't %53 19 U AL B 15 V-7 35 FF ok DA A4 Tt 2 ) 5 BB e 2
2016 5, ZFANEIRBAPIRIE | IR P57 B N-J7 3k P9 43 0 A 1) £ IR
WL o FEICHEALT Ir(ppy)s A1 LiaCOs BUFEFHTR ¥R F I 57 RN 3E i R 77
L E s, H5 N7 RGBT INRIAE, DL 15-94% )7 R 43 218 M &

77 FER R S Z5 A BT IS kB AL 590 (Scheme 1-7)

@]
O\\é’ _Ar

X O .
R f R Ir(PPY)3, LinCOz, 24 h N
Z Ar- " R 0
S DMSO, Ny, 14 W CFL Ay

\
Scheme 1-7 Y5 F L 57 L0 55 N-fre ik -N- 77 5k 74 0 I e 47 11 b ke £ 0BG S 1

2016 4, & IRBAPWRIE T 677 Eosin Y Al 45464 TBHP 3 [F]1E H
MR 2R, SEBIL T N-KeFE-N-75 356 T JA I i 5 17 BRIk 1 15 Pl 35 £ DRI S o
ZITVELL 49-83% P2 R A 1 T — R A& A BRI WEEH 4L &%) (Scheme 1-8)

X~
. EosinY (3 mol%)
RIS N TBHP (3 equiv.) -
L~ + )\ , T
NSO g rt, 12 h R 0
R2 25 W blue LED N
X=0,S R?

Scheme 1-8 7] 5k 55 N-J5t 3 N- 5 5 A5 19 e ) 151 o 5 5 IO AL, i
2017 4, EAAURHPOSHGE T — Py WoGE T BRI N-J5 2 4
i 5 Z BRI B R R M o 14K &R L FeSO4H20 NG, DMSO NHZEH
HI SRR, HaOp W4T, SEEL T N-J5 5 TR s I e 15— R N AR o B A 1 S
J2, A 52-85%H1 77 He 45 3] %5 Ft 5 A FH B 45 K40 5.5 (1 5| Wk B 44 &) (Scheme 1-9) .
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FeS0O4:7H,0 (15 mol%)

R1©\f . ('s? H,0, (3.0 equiv.) N o
= N"So O ft, 2 h, visible light N
R2

N
hz

Scheme 19— FVHE VI G55 N-Jo - N- 7% 6 D A T i 1 o TR S 2

2017 4, FRIEEBREALHRIE TN SRR ZIES N-75 LRI & ik
AL | R AT AE I R N o E fac-TIr(ppy)s~ Na:COs MEDGHIER T, WA Z
G5 N-J7 NGB EEAT B R AR RN, BL 20-95% 17 3R 15 — R VI FEE1L
W5 WAER =4 (Scheme 1-10)

CN
fac-Ir(ppy)s (2 mol%)

IS Na,COj (2 equiv.) N
! = + BrCHch R1_: O
N0 CH4CN, tt, 24 h
R2

23 W CFL hz

Scheme 1-10 54X 2.} 55 N-75 3 PR Tk i 1) o 1B A4 2
2017 4, Konig PR P2 R ARIE 1 G AT % 5 Hr R s A AR 45 ) =l H
SR BEE AR W R . TEE R, FHEMANEAE D fac-Ir(ppy)s
2 1 DY R R R e S AR e, YRR R R R, N-Jor B N- S T U T
F R T BRI 05 B AL OB, DA 34-82% I 7= B4 il T P 75 S S AL 45
A TT S W A &%) (Scheme 1-11)

fac-Ir(ppy)s (1.0 mol%)
TMP (2.0 equiv.)

TF
N . :
] X HBpin (3.0 equiv.)
N" 0 Z DCE, Ny, 455 nm, 24 h
R2

Scheme 1-11 6175 3 155 B ALY 5 N-Je 5-N- 75 A A4 W i 1 o Bk S B
2018 4, ZMA RBHPHRE | =LA N S N-J7 5 PO B (1 85 1A
WL ZAE R TEIIN 4CZIPN. HoO A/ O, FEWAT HIHRS T, = a0
BRAMAT N-77 3k TR I B e 5 A A SRR A S N, 49301 1 25 o 2 = 3 R 254 7T )
W5 kB A &4 (Scheme 1-12) .
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=3 4CzIPN (2 mol%) R® —CF,
N H,0 (1 equiv. X
R1©\ f + CF5SO,Na 20 (1 equiv,) R o
2NN N, (with 0.5 mol% of O») Z N
R2 DCE, rt, blue LEDs R?

Scheme 1-12 S5 T 1) =S RN S N-bedik-N-J5 3 U T I R s B
2018 4, Manolikakes TRAHBHRIE | —Frm] WOt H5 3/ — 77 R AL, N-Jt
FEN-F5 B I B AN [E A AL BR(DABSO) =20 TR BRI N o [ SALERSE HY
TS HETES EAE FOGIE R R O B B 3, SRS ST A A AR AL TR
J S HET O A PR LG N5 R R TR fi o I A 1) 5 o5 T B g A 4 g

Jul|RBARAC 54 (Scheme 1-13)

R3 DABSO (2 equiv.) R3 \\S//
7 10 W white LEDs SAr
R-T +  AnlX N
7 ’ MeOH, N,, rt, 8 h R™-T o
N O x=omors eon o 1 Z~N
R? o

Scheme 1-13 J¢i% S 55 5:MlLEh . DABSO 5 N-757 2 MG BEL (1) =20 T B3 R I v

2019 4, ZNE RBHPHRIE | 55 N-75 55 78 A ok e 1) o0 BRI S B
2N T BN OGHEALT] 4CZIPN. 1, 3, 5-= FRARJEF A PIFA, %44 & L 20-95%
7= ARG — RINFEALWERR %) (Schemel-14)

CN
N R3 4CzIPN (2 mol%), PIFA (2.0 equiv.) R3
R1L 1, 3, 5-Trimethoxybenzene (2.0 equiv.) AN
- + H-CH,CN R ')
N0 CH3CN, Ny, rt, bule LEDs ~N
R2 R2

Scheme 1-14 Z,Ji 5 N-5e5-N-35 5 PRI 14 1 phi 35 I e B4 J 2
2019 4, FRGRBHBHRIE T AT Wi S i N-hidb-N-75 3 P9 1 e 5 e 5
BTR (1) HR K SN o 1% B2 B EosinY G HEAGR], BI-OAc NEAF, ££3 W i
TG R, N-Bidk-N-75 e ARG IE e 5 beHE IR Fe B, DA 35-81%I1 7 %G i 1
— R BRI DR ER AL A2 (Scheme 1-15)

EosinY (3 mol%),

X .
i BI-OAc (1.5 equiv. X
N~ "0 DCE:H,O, rt, 14 h Z >N
R2

3 W blue LED, air R2
Scheme 1-15 7] WG5S He IR 2 5 0 B H 3k 85 BRSO N
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2019 4F, X|FHEIFRBAPHRIE 1] WOt T 1) N-Fedk-N-77 5 GBS 5
2-(( 80 PP 2 R B i ) P E £ 3 R O A SO o 2-(( 9 Y ik B G A ) PG W
Sac-Ir(ppy)s~ BRATEEOCHIME A TSR 3L B il 3t 5 N-J7 3L I I s % A=
SSE, VAR AR S RGP 2R RAT A5 P g P R 285 ) BT (R S DB 4] (Scheme
1-16) -

3

R fac-Ir(ppy)s (1 mol%) R® —CF,H
X
RH f RN SO2CF2H Na,COj3 (2 equiv.) XN
= | R'T O
R2

DMSO, Air, rt, H,0
6 W blue LEDs R2

Scheme 1-16 J't 1755 (K] 2-((— 90 FF 2 ) RETE R YLLIE 5 - ik - -5 TR T e ) 2

2020 £, FKAR RRBAPRIE 7O 3K Umemoto’s 1715 N-kedk-N-77
PR R (¥ H RSN, B 47-81% K177 G B T — 2R 47 = 380 A M e AL 5420
BINERA LTI B EPHRA AL R (Scheme 1-17) o

R® —cF
3 3
YR O blue LEDs N
R'+ 11
L + + R'5 o)
N So § - DMF.Nxtt 24h <N
R? CFs

Scheme 1-17 Y6175 5 1) = GRS FREN 5 N-le - N-75 3 H 358 P 4 Ik g 1) s 2

2021 4F, FREEN BRI POMRIE | Katritzky #h 5 N-fe & -N-75 F& T8 4 Bk e 1)
RN, BL45-97%IM 7RG 1 T — R 5340 05 Rl & 42 . 10714
HA T TFHIINCAEFN A N 2R A AL A (Scheme 1-18)

R3 alkyl R® —alkyl
R1©\ f o |g\ Ph xylene, blue LED R D o
Z SN No J ord ovemight, 45-55°C Z N
R? R2
Ph

Scheme 1-18 Katritzky £h5 N-75 3 B I PO It i 1 H 22 B8 R AL S B
2021 4F, SRR IRURARZAAFOHRIE 1O 3 MU = R B AL i e e IR )
N-J5 BN LG B B B B L OV o 246 R A B R 1 1 H e B A, £
BOCHIIRET, BL 26-86% )7 HE B 1 — R Witk &%) (Scheme
1-19) &

13
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=3 Pd(PPhs), (10 mol%) R® —alkyl
Cs,CO3 (2 equiv.) N
alkyl—Br ~ RT 0
1,4-dioxane, 12 h, N Z N

450 nm LEDs, rt R2

Scheme 1-19 Ji¢17 5 (1140 AL ) e HE W A BRAT AR 40 ) 5 P
2021 4, ] TREREEAHBIRIE 1O T N-Jedk-N- 77 5 P 4 B Jrie A —
W2 ) S 55 A R S L e AR R TS T AN GBI AR IR, PA 80-97%
77 234G 2 — R 5 AP AL IS B AT AP (Scheme 1-20) .

Phl(OAc), (1 equiv.) CF,H
N 440 nm, 10 W LED X
R1©\ \/f + CFHCOH " R1_: ©
= 2-Methyltetrahydrofuran =
N0 N
R2 N2, rt i;z2

Scheme 1-20 i 2.1 5 N-KeSE-N- 75 5 P AT I 1) S
2021 4, VEIF R IREAI2HRIE 1 0] WOt 5 51 N-bedk-N-77 5 YR It fie Al —
FR e St I &R B M o £E Ir(dF(CF3)ppy)2(dtppy)PFe Al NaxCOs UFER R, —H
R T SR -0 R R A IO Mo A SRS, DA R 45 38 R A1) 7 6 19 31 45 o 5 Tk
h S5RGBT S| WRER Ak 59 (Scheme 1-21)

\ 7/

A R? o | Ir(dF(CF3)ppy)2(dtppy)PFe (2 mol%) R’ S ong
R + N Na,COj3 (3 equiv.) N a
= /S\\ ~ R1_| (0]
A MeCN, Ar, rt, 36 h AN
R? 25 W blue LEDs R2

Scheme 1-21 D75 3 ) — F BRI 5015 N-Hre k- V- 577 ik DA 943 Tt 2 F) R 36K s 12
2021 4, AR R T TG TS (PCET) T2 H 5| DR
BRHTIT . 2R R R AR = A R AE 9 B TR, A DAGHEGR) Tr(TID)
BCA4) (Ir(dF(CF3)ppy)a(dtbpy)PFe) , TET] WOGIKS) TSI N-75 J& P4 I T i 1 43
T NS A FR o A FT R IR, IR KR BT I TR A 28 ] 35 1 i e B TR R
[ I AR 2 v A7 AE 58 S VR R S R A, AR /b B ) A A S L A
(Scheme 1-22)

re ) INGF(CFa)ppy);(dtopy)PFs (2.0 mol%) R® —R*
O\ r TFOH (1.0 equiv.), LiBr (30 mol%) N .
H,0 (20 equiv.), PhCI, rt, N, "N
24-96 h, 35 W blue LED k2

Scheme 1-22 @I i TG BT (PCET) 4% 005 MR EH & B 2
14
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2022 4F, Chatterjee YRZEZH“HE T G5 T 1) N-bedik-N- 02 JH T I Tk Jrie AT =
S TR 1 B S o 1A 2R T LR 26 P A = R0 PR R ) B — B B, 7ED
HEAL I [Ir(dtbbpy)(ppy)2]PFs 1E I T 5 N-btHk-N-77 5k P Jis Pt i A = 58 HH 6 il s 1
DL 41-82% )77 2645 Bl — ZR 512 960 P L 45 440 5 7 PR 3| OBl = ) ( Scheme 1-23)

[Ir(dtbbpy)(ppy)2]PFes (1 mol%)

3
R (0]
1S F = ByPiny (3 equiv.), TMP (2 equiv.)
L N o +* Ar
| F
R2

HFIP (0.2 M), blue LEDs, 16 h, 45 °C

Scheme 1-23 S5 5 1) =50 B 5 N-Jt 25 -N-05 B R BRI 1) S
2022 4F, PSR ARE [ ETE RTINS, BREE
B N-Fidk-N-J5 UG T IR HR BRI R o AE G HEAL R 4C2IPN IIERTR, V-
75 F P RE AR IR S R BB AL S W) R A RO 5 A5 38 % T 25 e 45 ) B e 1A g WAk e
A& (Scheme 1-24)

RY R’ Ar
R1©\ f . )O]\ 4CzIPN (2 mol%) LN W
= 0 Ar” "R* toluene, Ar, 48 h, 30 °C R N 0
2

N
R 35 W blue LEDs :

Scheme 1-24 Yt PRI G WS N-75  FF 3 74 445 B9 e P 8 1Bk S L
2022 5, FF AU IAE, SAESCRBIAMSIARIE 1 N-J7 5 UG BEAZ A =
TR CLT8 ) R RSN o A2 SRAMKT RN, = 3T B R £ 158 % B A a4 o
BRI VE A S N-J7 3 TG IE G A 2 B e BRI SN, DL 52-89% IR A2 17—
AIE =5 SRR S BRI RT A (Scheme 1-25)

OH
CO,Et

3
RI-L . )H(OEt UV light (365 nm) N CF,
= FsC > R o]
N0 3
R2 0

toluene, Ar, 30-35 °C N
R2
Scheme 1-25 J't 17 5 (¥ = I AT IR Zu B 55 N-Je i -N- 5 5k P FY R DA I I 1 e K 5 I
2023 4F, FEAESCRBAIIARIE 1 T I LB N-Fidk-N-75 2N
WL ) ER BRSO o AR R I T IZ B RYIVE T, AERDEHIBUR T, bS8 R
G R A T — RN 7 R AR WS AL &4 (Scheme 1-26) o

15
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R4
R3 o) 4CzIPN (2 mol%)
X Z OH TfOH (1 equiv.)
R oY
5N N0 R4 P toluene/H,0, Ar, rt, 24 h

35 W blue LEDs

Scheme 1-26 S5 S HIFEHE IR L 5 N-Je 3k -N-77 ik G e 1) e
2023 4, WEFRUREAHWHRIE 7T IR T, =M OMRET S N-FiFs-N-
75 I IR TR () R B S BT, 14K R DL 47-81% 7= R A R T — R 51 =5 36101
W5 Wk & 22 (Scheme 1-27)

CF

RL%:jiL\\:Ii§ . o 0 Ippy)s Bmol%) N i

ZSN" 0 Fgc)ko)k R °
R2

CF; 30 W blue LEDs, 4 h N
EtOAc, 40 °C R2

Scheme 1-27 415 3 (1) =50 IR 5 N-fedk-N- 77 JE 74 06 Tk 2z 1) s 1
2023 4, BREEFUREAOHRE 7RIS T, =R BB RS N-LidE-N-
75 FE R B SR, AR R, BRI RET B T (NHNs) AT AN =580
L SUE UG G, R REFTAE T R8T BRE R A S & T =
BT E AL, =HT R A IS N-JERE-N- 5 3 T 5 e i S 2 AR i — 2R 971 =980
AL (5| BT AE 4 (Scheme 1-28)

NHN A1 (1 mol%) Tfo
X
K,HPO4 (2.0 & NH
R1©\ f + CF380,C 2MPO4 (2.0 €qulv.) @Q
N~ 0 CH5CN (0.1 M), Ny, 24 h
R2 !

NHN A1

Scheme 1-28 1% 5 ) = i FRA TR G0 5 N-Je J-N- 75 5 DRI T e ) i
2023 4, Molander ¥R@EZHEHRIE [ OGH S =R AR LB S N-FidE-N-T5 1
R 0 T e 4 BB I L o TR R TG T N VB 4 TR AR AR, X R I N A e 1 5
Tk B R 24 8 (1) R BR AN, £ 58 AT (MR T, N-05 S PRI e A =98 4 IR & T
SRS S T 9 LR C R A 4 B T IR W A =) (Scheme 1-29) o

ArSH (20 mol%)

TSR QAN - .
Q +  F>—CO,Et 3 (1 equiv. N
~ N o F R0 (@]
R2

DMSO, air, 24 h Z N

Scheme 1-29 Y% S 1 = AR LH8 5 N-Fe 3k -N-75 3 3 I Ik 2 1) s

2023 4, FHAEPREADHRGE 1R OGS 3 ) N-Fidk-N-77 F I Bt . =y
16
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770 5 [ 2 AL B (DABSO) Y 53 Y ik s e 10 S B . HLER B T 3R B
PhI(OOCCH.F), [ 2 ¥ Fi B 96t F B B R AT o (]t (1D B B4, H 5 DABSO
1 FH . B 4 PR R I 5 F i, 7R CTDD B R IAAE N, N-25 5L A Ik e A
AL B RO P R AR S SR A — R A1 B B P R TG 45 A B T R 1 A A
A% (Scheme 1-30)

R 30 W 405 nm R® —S0,CH.F
R1—:(j\ f + PhI(OOCCH,F), DABSO Rw@fio
Z NS0 DCE, tt, Ar, 24 h AN
2
Scheme 1-30 Y615 5 1) = AT 5 NV-75 3 P9 M I e 140 £ Bk s
2023 4, TSI RS I B T S A N-Jot 3 - N- 05 5 S M I 1)
RIS N o SIZBGE I, BRI SR I ST A 5 K ) TR I R T e RORR O BBk A AL A
Y); 1€ 4CZIPN FIEYEIITE R R, R E S I S0 S -5 J5 P9 I Ik i S 2 75 31 4%
FEr PRI 25 M) BT IS R &%) (Scheme 1-31) &

R4
R3/
Q0 AL
|
ZSN Y0 RUSZTS DCM/H,0, Ar, 24 h
R2

35 W blue LEDs

Scheme 1-31 7] WOt 9K 2 fifi 4085 i SZAE O U0 I8 S S B
2023 4, Molander PR EMHRIE 1771 a4 55 N-77 Fk FH Ik P9 0 e Jie 1
HEINESIAME S . AR R T, F7RBREE S RN A 7 R i 1, BRI
1R BB AS 57 FERR 0B 1 UK B 77 B0 0703 1 05 2k s Uk IR Dy 57
B AL, RS AT N-T5 5 B PO I I R A FR BRI OB, A 20-77% 07 A
J% 1 2 Tl 57 FEAG BN B4 (Scheme 1-32)

(ArS), (25 mol%)
KHCO3 (1 equiv.)

O\ f\RS ‘ HCO,Na (1.5 equiv.)
390 nm, rt, 18 h

Scheme 1-32 Jt:i75 1175 2% )AL 5 N-77 5 25 7R 945 B 114 5 JEK B L

17
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1.3 BESFRIMUERNERK 3, 4-—SREWEIREITEY

2018 4, Song YRR ST ST — P J= T /40 0L 45 g ¥ [ e A PO i A - K
SR, SEI T AN R R 1 e i R S T TR T B AL SR Cu(I)fﬁﬂcﬁﬂm}i
JS2 A F I A BB BRI 144, PA(0)ER 158 185§ N C(sp?)-C(sp) (R IBG, il Bl 4k
BRI R T RN R, SEIRB-Ar e L ST 24 (Scheme 1-33)

(Bpin), (1.5 equiv.), Pd(dba), (7.5 mol%)
CuBr (15 mol%), xantphos (15 mol%)

3
M KO'Bu (1.8 equiv.) N R
3 R+
7 R | _—
N;ﬂ\ﬂ/ toluene (0.1 M) N

IIQZ

Scheme 1-33 4l /A8 by [7] fHE A0 AN VLRI i B BEG S 5 ER R 05 340 s I

2021 4F, Petersen PREHZLISVA g | — ik T e ER = B UK S REEH A
JGHEALHT SIS, M TR OGIREN T en-J6MME I N A B 3, 4- IR Y =
MERMAE R ZERELI T XRS50 C(sp?)-H/C(sp*)-H XUHELTT AR,
FOAZCAE T GBI W e 38 o A S e B e A G AR TR 12 S DL ) FL T IR A2
AL 7T A [on] L T IMEA FE4T (Scheme 1-34)

R4 : 0
3 I
1 @\Rf 2-CTX (20 mol%) e R® ! Cl
R4+ R'—=r |
= 2,2,2-TFE:CHCl; (4:1) / ' O O
N 1
2 © 450 nm (30 W) Nz © | S
24-60 h R | 2-CTX

Scheme 1-34 S T WEMIFH = TS AL G 3, 4- A VEMKIHK b &)

2021 4F, Che PRI K | —FhdE THAED GBI & P [PHONACAN) [ AT
WOCHEAAR R, SCBL T BRI R G o T WA SO . %7 7
[Pt(O"NACAN)]H OANACAN U 14 e A4 38 ik 5 37 0B AR e Jg oty , B 251G 001
RSO I HE I TR B RO 5 2 R A L W )48 ) S B2 #6 4% (Scheme 1-35)

4 4
o R [PH(OANACAN)] R
XN =z Cs,CO; (2 equiv.) N
R'-r Rt
P4 CH3CN rt, Ar %
N Yo i,
) 410 nm blue LEDs N
R R2

[P{OANACAN)]

Scheme 1-35 7] WO S A HC G W HE AR I 28007 240 B AL S s
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1.4 IhEE5RE

VRN LG, W5l fe 3, 4- SRR ER SR AL ST 2 0 A T AP
R R 25 7 T 280, s O s R A I TAEE D U . N-
75 3 B UGB B 2015, ROV & LSRRI S B L /TR . S 2
N-77 5 L UG AL B 2RI OBz, GBS 1 e . A% G AR A AL A
AR EBESEIL T A Heck ZUIAME, 2N T H BEAL T R (T PRSI KR T 2D
R A KU, LR VE S IR, FEZ R, AL EARET60
FELP R AR b R I AR 0 3, Halad w] WG OKEN TIOR8 N, SEBL
TALGET 122 B0 R AR AE DLSE I AL 22 e AL it A . A DB R BLE: %
PLAEARRAN ., SR AT RRER

BEF DL SR A0 JE AM S S BT AR A, ASCIl E e fe gt N-7 3k
FEPRELL ) B IR S BRI B AT 3, 4- T EMRER SR 5, kR
FLRAT = R A OB T

19
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B2 8 RENIRRES N-SERER GRS IR R M

21 AIRE=R

PEVE C(sp®)-H B FEMEVE AL IR A LG AU I % OB iR, e 3R b se
CINER e FRUK e ) DR SR A 0 e S ST A T RIS, A 6 I A Ak R
R FRGud I & A0 BT SEU R BE R B Re AL, (H 52 R 67 (1 & 8 4
F R AN T G B B-H T BREI SR, R AR 2% 0 T R o DGR E
JFETFE:F (HAT) SRE NGNGB i 7 %8 DU IR £k
(TBADT) (6105445l , FLIUR 2 A 38 I A DT FC AL i e B 4 O o s Al 1) C-H
AT, EREHE E . 1 E BT P SR RS S AR A X
R, BB ZBURIRRD T SHRITHEREAME, LR fEE =
BRRPArsEEl, ARG, 8 TFEFHIRTHE 40% L o GRS AIR
JEME SEARBIAE LA U i J5 1 C-H BEE B, m B BRI 2
HEWARAEYEIER T, REGRES B,

2018 4, MacMillan BREEATIT A 7 — M OG- 0E A &R, I 58
Mg (TBADT) N SHIEEFHE (HAT) S8 BB FEH, s
LT TE C(sp?)-H SR BT FAL . RIS TO 7 TE Re L AP B8, AT DUEBR R

SR7 ) el A UL D C(sp?)-C(sp?)BE (Scheme 2-1)
TBADT (1 mol%) N._CFs

’

NP RO (11 sai) -
O ' BrM acetonitrile (0.1 M)
34 W 390 nm Kessil lamp
Scheme 2-1 A5/ £ 5 8 b R HE AL SEDUIR DT R C-H §E 0 B 57 64k
2020 4, Akai PHEZHISSHRIE 7 FETE C-H -5 8 AR AL N RSN (138 5
o SIS IR B G AL T (N SR U A Bk ) H 2 (], 4R 28 B Eh A
PR A JFIE A - X (RRPC) 8 (Scheme 2-2)

CrCl3 (3 equiv.)
TBADT (10 mol%) OH

O . ©Ao Cs,CO;3 (1.5 equiv.)
MeCN/EtOAc (1:1, 0.1 M), 48 h
40 W 390 nm Kessil lamp
20
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Scheme 2-2 [ 5 AR AL IR S A038 SR % B Hh 2 - A2 O s
2020 4, Wu BREAHOTF R 7 — B SN RO %, P EESE
et FRESRAL W5 57 F0 Je R B A S o 122 S L A Joe e AT S A 5 P PR

kG, BRIDNLH RS AL 2 i AT 258070 1 (5 B (Scheme 2-3)

TBADT (4 mol%)
Co(dmgH)(dmgH,)Cl, (1 mol%)

O . en 2 6-lutidine (10 mol%) O/\/Ph
CH4CN, Ar, 60 °C, 16 h
Scheme 2-3 Y6175 3 (1 b ke SR A0 G W P 53 B 5 B M A e B2
2020 4, Wang PREIAHUOMRIE [ 7EDY T 2490 (TBADT) FIF-MEIRIA
BERR I IERER S, BCEhSEIL 7 RIE R SIIMEER 6 FARNFR C-H B
REAL I R AR 20T 22 Pl e B3R I R e (Scheme 2-4)

O 0
TBADT (4 mol%)
R@iy ) O CPA (2mol%) i N
Z PhCN, 30 °C, 3 h =
hv (390 nm)
Scheme 2-4 Y6/ 3R TEW IR S IMETH A X FR C-H B B N
2021 4, Noel TREHTIE RSZEL T HRELER T HB G EMIA R S5E L
H -2 X (RPC) MLEIIEREITER, I & 7 —FE 8 C(sp®)-H
WeFFIAH T, ZHIEAE] ZRRYHAYE, v T AYE N T E e
1fi (Scheme 2-5) »

TBADT (2 mol%)
36 W LED (365 nm)

H
O + N\ - O ,N\
Q @N CH4CN, Ar, t, 16 h ON\;

TBHP (3 equiv.)
Scheme 2-5 45 1R £/ T C(sp®)-H B8 2% 77 HE AL [ i
2022 4, Fananas-Mastral TR@EZH2HRIE | — MO HE 05 Js T3 7] SR, S
YL N W7 C-H 5 i N AR & I B .. 2k RIEE RGBS T
ISRV TR P SRk E 2, Bl S 5 B O AL R T A PR -0 e R A 1%
IZHUR, B2 58 C-C #EM5 (Scheme 2-6) .
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CuCl (5 mol%)
TBADT (1 mol%)
PPh3 (6 mol%)

[:::] . /ﬂ\\/ Collidine (1.1 equiv.) Ph
cl -~
Ph MeCN (0.1 M), rt, 4 h [::T/\Tf

43 W 370 nm LED

Scheme 2-6 JH i W/Cu BRI HEA SCELAR IS AL e A B C-H #i N 2E4L
HF UL ESCHRI R & AT R —Fhm i SRR B 5 20k Gk
WGIRERSRAL S LSRR, BEhSEEL VOt fedt RSk EE (TBADT) fiEfL
N-Jtdk-N-75 3k P PG I e A3 e A B BRI A H1) 28 W R 2R AL 540

N o Me — Alkyl
R TBADT (2 mol%) 1 (i]\)g
= +  Alkyl—H R 0
Nk%' - >
22 b = 390 nm LED N

air, rt, 12 h R?
31 examples, up to 80% yield

22 RMFHMKL

DL N-FJE-N-ZRFE LG E R (1a) PR COUbe (2a) AR N, 40 A%t
B P TR AT & ORI [a) &5 T AT oA DA 5 B 1R s N 2 A
Table 2-1 J v 25 AL AL @

Me Me
©\ i[ TBADT (2 mol%)
N“o O °
Me

solvent, air, 12 h N\
Me
1a 2a 3a
Entry LED (nm) Solvent Yield” (%)
1 390 (40 W) MeCN 78
2 390 (40 W) MeCN 0°
3 in dark MeCN 0
4 390 (40 W) MeCN 0, 76¢
5 390 (40 W) PhCN 36
6 390 (40 W) Acetone 65
7 390 (40 W) DCM 52
8 390 (40 W) DCE 58

22
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9 390 (40 W) PhCF; 0

10 390 (40 W) DMF 0

11 390 (40 W) EtOAc 0

12 370 (40 W) MeCN 70

13 427 (40 W) MeCN 39

14 390 (10 W) MeCN 45

15 390 (20 W) MeCN 54

16 390 (40 W) MeCN 48/, 76¢
17 390 (40 W) MeCN 507,751

“Reaction conditions: 1a (0.20 mmol), 2a (1.0 mL) and TBADT (2 mol%) in solvent (2.0 mL) at
room temperature under LED irradiation in air for 12 h unless otherwise stated. “Isolated yield.
cwithout TBADT. “Under N; atmosphere. “With an oxygen balloon. TBADT (1 mol%). STBADT
(3 mol%). "9 h. 715 h.
N T E AR SO ARAT R BLE SR A T — R ALK, G0 Table 2-1 fir
Ny {UL N-FEE-NREE R IE I (1a) AI3R ke (2a) AR BIRAY), MeCN
(2mL) 1ER¥EF], TBADT (2.0 mol%) JAyJafEAbsl, 7E2 U4 FH 390 nm
FOULED (40 W) M4, fEA s bt B 12h,  BL 78% ) R 5] 1 H s
¥ 3a (entry 1D o i RMAERAOGHEALF (TBADT) MBREHIEL T, A
REf3 2 H AR %) 3a (entries 2-3) o A NIBHR K2 1% MAE BT T A RefT 2
HARI=4) 3a, ALK NN LL 76% 87> 2245 2 B 454 3a, SKiR
AL P E LA Centry 4) o Bl J5 XOMZ N I FRIREAT Tk, =fd
FRHE (PhCND 1ENIE AT BB, 3a =R EEFK (36%, entry5) .
245 A (Acetone) 1F ¥ FIREAT IOVIN, 3a 177 2B TS (65%, entry 6).
LA A (DCE) 1 (DCM) AE¥EFIBEAT )M, BArpEE 22 AT 7= 5
BB H bR 3a (entries 7-8) o 1M HfHH =% H 7 (PhCH;) . N, N-—FILH
Bifz (DMF) . LB ZHE (EtOAc) 1ENTEMHEAT NI, YA RES 2] H AR 4)
3a (entries 9-11) . HILF W, ZRMREHEAALHE (MeCND . FifE, XTiZ
IR A REAT Tk, MM 370 nm R AMT ADEIRES, 2R BILL 70%
7= 245 2] Hbrr=9) 3a Centry 12) o 4 H 427 nm P AIERS, 2% BVAT)
SRATLURAE, FELL 39%I1)7 244 2 HAR =¥ 3a (entry 13) o HHILAT W, 1R
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IR BN 390 nm. BJE, XHZRBIEAMT MThRAT T g, 4Th%
BEARCINT , 5 7 26320 M PAG o El G AT L, 12205 B 8 AT (R B T 3% 40 W Centries
14-15) o B, WFZR B AL P B R (R0 EAT T 0k, BRI, RN
fiE4k77 (TBADT) ffEH®E N 2 mol%, KM AER A 12 h Centries 16-17) o
25 BRTIR, 2B AR A DL N- R N-JR I F B R IR (1a, 0.2 mmol)
MR CE (2a, 1 mL) AR, MeCN (2 mL) /£ /&7, TBADT (2.0 mol%)
HEALT, fE IR SR T 390 nm (40 W) 4856 LED S, 7EAsiEd
PEFE SN 12 ho

23 RMIEYIRR

‘9‘ 390 nm (40 W) Me

Me
R1 = TBADT (2 mol%) N
P> + N > R4+ o
N 0] MeCN, air, 12 h Z N
RZ
1 2a

R2 3
Me Me Me Me
MeO FsCO Me
o 0 o o
N N N b
|
Me Me Me Me

3a, 78%, 65%" 3b, 72% 3c, 70% 3d, 80%
Me Me Me
Bu M R\@ﬁQ@ F3C\E>Hg<:> R\©\)g<:>
0 o) o}
N © N N N
| I |
Me Me Me Me
3e 76% 3f R=F, 62% 3i, 59% 3j, R = CO,Et, 68%
' 3g, R=Cl, 55% 3k, R=CN, 51%

3h, R = Br, 61%

Me Me ve Me Br ve
o o o o
Me D b Br N N
Me Me
3m 3m'

Me Me
3l 31
31+ 3I'=63% (1:2)° 3m + 3m’ = 60% (1:3)°
N
N
o o O o \ o
N N N Z N
| |
OMe Me ¢l Me Me Me
3n, 55% 30, 58% 3p, 64% 3q, 75%
Me Me Me Me
o o) I6) o
) ) ) \
Et Ph Bn '1‘
3r, 70% 3s, 78% 3t, 68% 3u, 0%
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“Reaction conditions: 1 (0.20 mmol), 2a (1.0 mL) and TBADT (2 mol%) in MeCN (2.0 mL) at
room temperature under 390 nm LED (40 W) irradiation in air for 12 h, isolated yields of the
products. ®The reaction was carried out on 6.0 mmol scale. “The ratio of the mixture of
regioisomers was determined by 'H NMR.

Scheme 2-7 JEV)# & 1

AR T R SRR T E, ERAG AT T H 5 T AN RIHREE 1) N-T5
SRR T, 45 BB s (Scheme 2-7) o E%G, H8 7 HULEE R Xt
N-T5 FE T A G e R FR (RS20 o SRR, 12 S 6T B R AR 1 A K BBURR, V-
F5 FER R T (OMe, OCFs, Me, ‘Bu) FIMHL-FHUCE (F, Cl,
Br) #EAA RUFM 521, LL 61-80%1 /= 242 (BT & 1= . (AR 12,
BRI T3], 0 CFs, COEt Al ON 7E 1% % B Al 328, (5 URHE
FA TR . SR, SEBUREE (Me A1 Br) AT 475 2 BRI 18] o A B 1
PR XA RR (BU31) R (3m/3m) o BhAh, AR U ) 2 8] R b
BRI KR, SR (3n F 30) HIFZ3RAY A8 55%F1 58%. 1EJEY)H
SINZEWARR T HARY Gp) , F7RN 64%. HEIZ, 2 N-FE-N- (3-Ht
W) FEEIEIE G 2 52 N, R NR—HXEREE 3g) , mF N
75%. UbAh, EAARE NBARIE (Et, Ph, Bn) F N-7% 3 B L P 475 Bk e 0 g
WARHEAT RRNE, LA 68-78%[I 7= 245 BT = 7). A NIBHRITZ, fff N-2K A
FE TR 5 IR P BEA T H A BN, A A3 BRI 7=, I ELIIICT kL. FRATTRHZ
RHEAT TIOR3 1.05 g N-FEE-N-FREFHENERUZ (1, 6.0 mmol) 25
ZIRPI, TEARUESRAE R, Lh 65% IR B B ART=4 3a.

25



TRUTRR RS L 220018 3

fal X -
Me . T 390 nm (40 W) Me \
@\ f [ TBADT (2 mol%) v
+ '
N~ ~0 v-- MeCN, air, 12 h N o}
|
Me
2 X,Y=C,0
3v, 76% 3w, 73% 3x, 70% 3y, 60%"
3aa 3aa
3z + 32" = 62% (1:1)> ¢ 3aa + 3aa’ = 58% (4:1) °
! 0o 0 0
Me 2 Me Me ‘> Me \Me
3 o O-
©\)g) o o o~ Me
N N D N
Me Me Me Me
3ab, 66% (1:2:3 = 4:112:5)°  3ac, 73% (dr = 1:1)? 3ad, 70% (dr = 1.2:1)? 3ae, 46%

Reaction conditions: 1a (0.20 mmol), 2 (1.0 mL) and TBADT (2 mol%) in MeCN (2.0 mL) under
390 nm LED (40 W) irradiation at room temperature for 12 h, isolated yields of the products.
bCsp® =H compound (3.0 mmol) was added. ‘The ratio of the mixture of regioisomers was
determined by 1H NMR. “d.r. was calculated from the 'H NMR of the mixture.

Scheme 2-8 JIEY# /& 11

B JE, XS ReRe ) g AT R, FIRAEI TR (Scheme 2-8) o 4,
XPIUR IR Gele it AT 12558, SRR, DL N-FE-NRIE L TG IEE (1a) 4
RLJEY, AR e BRI BEAT, 72309 60-76%. {HfF—HEHIE, 2
B UK P Je A0 < M e BE AT S RL I, DA AP AR P RAG B 7 Xk R A AR (32/32
3aa/3aa’) . Ak, N-HEE-NRIEHEENER L (1a) 5IECk RN, /53—
AN 1A AN 2°C(sp?) -H ThRe AL X A=Y (3ab) , KB EAFE] T 66%
LSRR . thAh, DUZRIG . 1, 4-Z4%0SEA 1, 2- ZFUE ke ]
ZH51Z¥AL, L 46-T3% 07 R 2 YY) (3ac-3ae) o WRHIEZ, HIRAE
BT R NS, AR, IFH R RS EE 1a.
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2.4 KL

©\ o) TBADT (2 mol%) Me
390 nm (40 W)
Nkwm e _ 0
Me MeCN, air, 24 h N
Me
1a 2a 3a
(6 mmol, 1.051 g) (1.004 g, 65% yield)

Scheme 2-9 57 2% 5246
FRATOL N-FAIE-N- LR EEIE (1a) AR O (22) IR N EWIRET
TGS, PR (Scheme 2-9) , 24 1.051 g (6 mmol) ) 1a FIIfF CUbEAE
PRI NS5 HE N AT B BB R BRI RS, BL 65%7 = A2 T HAR ™) 3a.

2.5 feE LI REIRITE R N

Me Me
o LiAIH4 (3.0 equiv.)
N THF, rt, Ny, 24 h N
Me Me

3a 3af

Scheme 2-10 3a [¥1i% Ji7 % B
N TIRE 3a MG RHE, FAT 3a 47 THTE R WE AR (Scheme
2-10) , ¥77%) 3a (0.2 mmol, 51.5 mg) . LiAlHs4 (0.6 mmol, 22.8 mg) F1 THF
(2.0 mL) JINEIECAT A1) 10 mL HERS T8 IR RE25 88 o R BIRAPITE
N2 SR N ZRBIZE R 24 he NN 3 mL /KK, LR 40 (4X6mL)
R 3af. 43 BRI WU TEK NaxSOs 05, SRIGHMIE . B MU I7E hefs 2
RAEEZER . FH AR ENT CRIME 1R Z1E=100:1) 264, DL 63%/™ %
SR Hbsr=9 (3af) .

Br Me Pd(PPhs)s (2 mol%) o Me
K>CO3 (2 equiv.
O  + PhB(OH) 2005 (2 equiv.) o
N 1,4-Dioxane, 80 °C, N, N
Me Me
3h 3ag

Scheme 2-11 3h & 5 BRI S W
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N TERE 3h A A&, AT 3h 34T T AT . TR (Scheme
2-11) , #J&E4% 3h (0.2 mmol, 67.3 mg) . Ph-B(OH). (0.24 mmol, 29.3 mg) .
K>CO3 (0.4 mmol, 55.3 mg) « Pd(PPhs)s (0.004 mmol, 4.6 mg) 11, 4-—"%/ ¥

(2.0 mD I BT R 10 mL JEFE T4 S S 25 38 Hh o IR NV G I7E 80 °C
I B N2 S5 R B2, 36 ho IHN 3 mL /KK B, F 2R 2B (4 X 6 mL)
W) 3ag. 43S HIAHLAFH /K NagSOs T4, ARG HhIE. A HLIE I e sk
BRAGREZER . KA BN CAMEY O 41E=9:1) 464k, LL 55%/™ %
SR Hb Y (3ag) .

2.6 RMHNIBIRR
2.6.1 BHEFRNLL

NTRFZR NI, FAT T B IR, £ — A0 1
25 mL BETA 8 HoinN N-FF - N- R JE AR P S 8t % (1a, 35.0 mg, 0.20 mmol) .
FukE (2a, 1 mL) « TBADT (13.3 mg, 2 mol%) « TEMPO (62.5 mg, 0.40 mmol,
2.0 equiv.) MIAHE (2.0 mL) « FRMNMBEBEVE TZHE T, £ 390 nm (40 W)
(¥ LED A T IR BEHE 12 h, M58 RS R S YA B R 1) 3a, JRil
HRMS Zr il BAH RN G4 A, R AR K& A AR, 45 R an &

Ffr7~(Scheme 2-12) &
@ o TEMPO (2 equiv.) >[j<
__TBADT (2 mol%) _
e O
| )H( 390 nm LEDs (40 W) J
MeCN, air, 12 h
1 2a

3a, trace
detected by HRMS

Scheme 2-12 H HH 375 K 5256

%10 € |* Scan (0.585min) 19.d
& " 240.2321 >O<
5 3
: O
3 [M+H]* Calcd For GysHagNO" 240.2322
5 2 Found 240.2321
1 176.1062

180 200 220 240 260 280 300 320 340 360 380 400 420 440 460
Counts vs. Mass-to-Charge (m/z)

Scheme 2-13 3 W3 H 3 I0& 900 5 20 1
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2.6.2 EHMNRUTATE:

id ——TBADT (1 mM)|

o
1

Absorbance (a.u.)
2
1

U = " 1 n 1 " 1 "
300 350 400 450 500
Wavelength (nm)

Scheme 2-14 TBADT 7 Z. /i (W SO 1%
£ UV-Visible U-4100 73 Y66 B 11 b g 3 40/ mT R otk an B Fr s
(Scheme 2-14) . TBADT MW M 300 nm 2| 420 nm A 48 56 I WIS
Fit A 390 nm AL T R IS0 B Y FEL Y
2.6.3 AR LY

1.0¥10° mM TBADT
2000 —— 1.0 mM 2a
—— 2.0 mM 2a
——3.0mM 2a
4.0 mM 2a
. 1500
=
N
% 1000
7 ]
2
=
&
S
500
0 i —
T T T T T
300 350 400 450 500 550
Wavelength (nm)

Scheme 2-15 ¥ Ot (2a) %f TBADT %K
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23
-y=0.1x+1.01
- ’/
14 v
//
/'/
~a
- /"/
= S
—_ /.//
1.2 o
///
T
rd
Reg
o
g
1.0 -
T T T T
0 1 2 3 4

2a (mM in MeCN)

Scheme 2-16 # .t (2a) [fJ Stern-Volmer K
N T AREBAR TR SN AT BE S BHLEE, TR T IR kE (2a) X TBADT 7%
K SES . ¥ TBADT ¥ fRAE MeCN W, LIS Ot BRI IN S
WRKGGIE, TBADT RN ERMINE . WEFR (Scheme2-15) , 445
FBAEHATIE, MAERATLEN 1 53Ok (2a) REEMLIELR. 3F
Okt (2a) BIIIAXS TBADT A BB H5OGE KAE R, 1 B % SO B AT e 48 ) B H

THBILRE.
2.6.4 FFRAT LI
70
1 -Lighloff 62
604 —3a
51
50 +
$$ 401 38
=
= 30 1
22
204
10 4
0
0 2 4 6 8 10 12 14 16
Time (h)

Scheme 2-17 JF T 5256
N T IR S N A TS TR ERF AR, AT TP OT SRR L. AN A
JITEFERERT 10 mL TR A, N N-HE-N-ZEE S U e Z (1a, 35.0
mg, 0.20 mmol) . ¥ C%E (2a, 1 mL) . TBADT (13.3 mg, 2 mol%) FMZME (2.0
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mL) . = T 390 nm (40 W) LED X e W EAT (A1 8 0e I, BN 2 h,
21BN 2 he WIE PR (Scheme 2-17) , YRR 3a (17 R AR ETF,
1B AT 3a =R AT Bt 2SRRI, FFEOGRINZR B B ER,
2.6.5 FAIRERY R RZHIE

Me .
© S O e O
- 5 o
Me/N o) |\'T/l| 0] N
€ 1 Me I
1a

0,
[W100321°
y H202

[W10032]4 [W1Og2]*

Cy
hv o
N

|
Cy’ : Trapped by TEMPO & detected by HRMS! Me 3a

Scheme 2-18 W] RE 1) S AL

BT ph A A SR A OV K SR I 45 SR DL RORE S IR SCHR B T AT R
SVALEE (Scheme 2-18) o H G, EULEAIMDCHIHIAK T, [Wi00s]* 2B 25
FI[W100s2*™", SR 5 Ik £ IR Ot BB — AN ST, T O B2 9 e 5 1 e

B (Cy*) R SRS HS R 5 AR [ W100320°~, 1% HP TR S8 SR S5 52 O
ALTEIR, [Fi AR A H BB S 1. Bl S, K Cy*na® 1a (¥) C-C XU I,
AR T, SREHAT o TN, AERRE BRI R, IR T
fE_ bR B B T EE AT, B EE TR (HAT) 3P
NP 3a.

2.7 SRIGERGY
2.7.1 N-EEBRRA G IRAE &

R2
S ¢

R O\i ) NaH, THF, 0 C - rt R1©\
NH2  Et,N, DCM, 0 C -t 2) Mel or R®Br, 0 C - rt =

Scheme 2-19 N-75 3% FF L D I 5 e 1 o) 2%

X
N
R3
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fE0°C F, M St (8.0mmol) =7 (1.6193 g, 16.0 mmol) [ & H )i
(18.0 mL) VW, N PGS (1.0036 g, 9.6 mmol) , INZE KT
B B 12 he RMSERUG, THOMR CERAUKIHREVIHATRER, £
JENENA, FIENKM, BHHATK NaaSOs T4, T2 G THIE, %
IR 28 RAC R 2 o M@ A E T 4lid (PE:EA=9:1) , 1320 1Mt
e (S2) o

£ 0°C T, [A] 20 mL PYZEPRMEH A BER S2 (6.5 mmol, 1.0 equiv.) , Ff
FVETR R N NEALEN (7.8 mmol, 1.2 equiv.) o EAHEIIREE FHtHE 15 20 %b
i, IO EEEE R3Br (7.8 mmol, 1.2 equiv.) o KHEASWTHEZE SR IFHHE S
he RBGERUE, OB CEERUKIHE SPIEATRE, FENENME, FERNK
M, AHAHRHTEK NaaSOs T8, TR FEATHINE, WM A e AR IR 2.
FLP= B FE R4tk (PE:EA=9:1) , 2ZIMNY.

2.7.2 NN-ZZERE RGBS &
S O

©/ \© EtsN, DCM, 0 ‘C-rt

Scheme 2-20 N,N- < 5 FF JE P S gk f 114 o 6

£ 0°C T, [ 2% (8.0 mmol) A1 EtN (1.6193 g, 16.0 mmol) 1) & H
ft (18 mL) ¥EWHF, W in LA IR S (1.0036 g, 9.6 mmol) , FEi#HFE 12 h,
RISERUE, R CBRAKAR G YT ZEER, LR NAENAE, FEAKA,
ANAHFTEK NaaSOs T8, TR 58 ST REAT IS, VA7 e 28 AR 250 M
Y A E 4t (PE:EA=9: 1), 35| N, N-—RILHFILNIEHZ (1.367 g,
2% 775
2.7.3 N-BRE R MG £ -N- R E K R Az v &

©\m . ©\mlm)k
N
DMAP, Et;N & &

DCM, 0°C-rt

Scheme 2-21 N- 5 PR 475 P9k 3 -N- 6 248 F A £ 1 45
fE0°C T, [A N-FEEFEHEZ (10.0 mmol) . EtN (2.0241 g, 20.0 mmol)
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F1 DMAP (1.0 mmol) & H k¢ (20.0 mL) &R, N H 3 B (1.5682
g, 15.0 mmol) , =EiRHBEHE 12h, NG, M LR LBEAKIHEEYREATE
W, EERNEHAE, TERAKM, AHAHEHTEK NaaSOs T8, T H5¢ /5 AT Hh
IE, TR B AR 25 M AR E T 4ifh (PE:BA=9:1) , &3
N-FIE Y IR -N- R B (1.626 g, 7738 80%) -

274 3-(FCEFRE)-13-ZRE_SBIWR-2-F1 (3a) HIZHN—RTE

©\ 0 TBADT (2 mol%) Me
390 nm (40 W)
Niwm+_<j _ .
Me MeCN, air, 12 h N
1a 2a

Me

Scheme 2-22 #i| % 3-(Ff T F ) 1,3~ F ok — S5 W 2- R Fr) — 25 1%
BRI 25 mL A58t I N-FR-N-ZR R R
JEMERE (1a, 35.0mg, 0.2mmol) . ¥kt (2a, 1.0mL) . R (13.3
mg, 2mol%) MM (2.0 mL) o RMIBEWEERZHET, A 390 nm (40
W) ) LED AT 12 he RMVESHG, dilE 2005 220855 IRA Vil A
Eraith (PE:EA=5:1) , 33 HAr"Y) 3a IR CHARBA (40.2 mg, 7

K 18%)
2.8 FEHIRYRAEEE
Me
o)
N
Me

3-(Cyclohexylmethyl)-1,3-dimethylindolin-2-one (3a). Yellow oil; 78% yield (40.2
mg). 'H NMR (600 MHz, CDCl3): 8 = 7.26 (td, J = 7.8, 1.2 Hz, 1H), 7.16 (d, J= 7.2
Hz, 1H), 7.06 (td, J= 7.8, 0.6 Hz, 1H), 6.84 (d, J= 7.8 Hz, 1H), 3.22 (s, 3H), 1.93 (dd,
J=13.8,7.2 Hz, 1H), 1.73 (dd, J = 13.8, 5.4 Hz, 1H), 1.53-1.45 (m, 3H), 1.35-1.33
(m, 1H), 1.31 (s, 3H), 1.22 (d, /= 1.2 Hz, 1H), 1.02-0.90 (m, 4H), 0.85-0.81 (m, 1H),
0.79-0.72 (m, 1H); '3C NMR (150 MHz, CDCL): & = 181.3, 143.2, 134.6, 127.7,
122.9, 122.5, 108.1, 48.0, 45.6, 34.9, 34.6, 33.7, 26.33, 26.28, 26.22, 26.15.
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Me
MeO

O
N

Me

3-(Cyclohexylmethyl)-5-methoxy-1,3-dimethylindolin-2-one (3b). Colourless oil;
72% yield (41.4 mg). '"H NMR (600 MHz, CDCls3): 8 = 6.79-6.78 (m, 2H), 6.74 (d, J
=9.0 Hz, 1H), 3.81 (s, 3H), 3.19 (s, 3H), 1.92 (dd, /= 14.4, 7.2 Hz, 1H), 1.69 (dd, J =
14.4, 5.4 Hz, 1H), 1.53—-1.46 (m, 3H), 1.35 (d, J = 12.6 Hz, 1H), 1.30 (s, 3H), 1.23 (d,
J = 12.6 Hz, 1H), 1.02-0.93 (m, 4H), 0.85-0.72 (m, 2H); '3C NMR (150 MHz,
CDCl3): 6 =180.9, 156.0, 136.8, 136.0, 111.5, 110.6, 108.2, 55.9, 48.4, 45.5, 34.8, 1
34.5,33.6,26.4,26.2, 26.1.

Me
F5CO
0
N
Me
3-(Cyclohexylmethyl)-1,3-dimethyl-5-(trifluoromethoxy)indolin-2-one 3c¢).

Colourless oil; 70% yield (47.8 mg). '"H NMR (600 MHz, CDCl3): 6 =7.14 (d, J = 8.4
Hz, 1H), 7.05 (s, 1H), 6.82 (d, /= 8.4 Hz, 1H), 3.22 (s, 3H), 1.94 (dd, /= 14.4, 6.6 Hz,
1H), 1.71 (dd, J = 13.8, 5.4 Hz, 1H), 1.53-1.48 (m, 3H), 1.33 (s, 4H), 1.19 (d, J =
13.2 Hz, 1H), 1.02-0.90 (m, 4H), 0.86-0.80 (m, 1H), 0.78-0.72 (m, 1H); '°"F NMR
(564 MHz, CDCls): 8 = —58.4; *C NMR (150 MHz, CDCl3): 6 = 180.9, 144.8, 141.9,
136.1, 120.8, 120.7 (q, J = 254.7 Hz),117.0, 108.4, 48.4, 45.4, 34.9, 34.5, 33.7, 26.5,
26.2,26.13,26.11, 26.07; HRMS (ESI) m/z: [M+H]" Calcd For CisH23NO," 342.1675;
Found 342.1675.

Me
Me

O
N

Me
3-(Cyclohexylmethyl)-1,3,5-trimethylindolin-2-one (3d). Yellow oil; 80% yield
(43.4 mg). '"H NMR (600 MHz, CDCI3): & = 7.05 (dd, J = 7.8, 0.6 Hz, 1H), 6.96 (s,
1H), 6.73 (d, J = 7.8 Hz, 1H), 3.19 (s, 3H), 2.35 (s, 3H), 1.91 (dd, J = 13.8, 7.2 Hz,
1H), 1.70 (dd, J = 13.8, 5.4 Hz, 1H), 1.52-1.46 (m, 3H), 1.36-1.33 (m, 1H), 1.29 (s,
3H), 1.24-1.21 (m, 1H), 1.00-0.92 (m, 4H), 0.85-0.71 (m, 2H); '*C NMR (150 MHz,
CDCl): 6 = 181.3, 140.9, 134.6, 131.9, 127.9, 123.7, 107.8, 48.0, 45.6, 34.8, 34.6,

33.6, 26.38, 26.35, 26.2, 26.1, 21.3.
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Me

O
N

Me

5-(Tert-butyl)-3-(cyclohexylmethyl)-1,3-dimethylindolin-2-one (3¢). Colourless oil;
76% yield (47.6 mg). '"H NMR (600 MHz, CDCls): & = 7.27 (dd, J = 8.4, 1.8 Hz, 1H),
7.19 (d, J= 1.8 Hz, 1H), 6.76 (d, J= 7.8 Hz, 1H), 3.20 (s, 3H), 1.89 (dd, /= 13.8, 6.6
Hz, 1H), 1.72 (dd, J = 13.8, 5.4 Hz, 1H), 1.47-1.45 (m, 2H), 1.39-1.36 (m, 2H), 1.32
(s, 12H), 1.20-1.17 (m, 1H), 1.01-0.91 (m, 4H), 0.87-0.81 (m, 1H), 0.75-0.69 (m,
1H); *C NMR (150 MHz, CDCl3): & = 181.4, 145.6, 140.9, 134.3, 124.0, 120.2,
107.3, 48.2, 45.5, 34.8, 34.7, 34.5, 34.0, 31.7, 26.3, 26.24, 26.22, 26.1, 26.0.

Me

O
N

Me

3-(Cyclohexylmethyl)-5-fluoro-1,3-dimethylindolin-2-one (3f). Colourless oil; 62%
yield (34.1 mg). '"H NMR (600 MHz, CDCls): 4 = 6.96 (td, J = 9.0, 2.4 Hz, 1H), 6.91
(dd, J =17.8, 2.4 Hz, 1H), 6.76 (dd, J = 8.4, 4.2 Hz, 1H), 3.21 (s, 3H), 1.94 (dd, J =
14.4, 7.2 Hz, 1H), 1.69 (dd, J = 14.4, 5.4 Hz, 1H), 1.53-1.47 (m, 3H), 1.35-1.33 (m,
1H), 1.31 (s, 3H), 1.23-1.20 (m, 1H), 1.00-0.91 (m, 4H), 0.86-0.75 (m, 2H); "°F
NMR (564 MHz, CDCls): 8 = —121.0; '*C NMR (150 MHz, CDCl3): 8 = 180.9, 159.4
(d, J=238.6 Hz),, 139.1 (d, /= 1.6 Hz), 136.3 (d, J = 8.0 Hz), 113.8 (d, J = 23.0 Hz),
111.0 (d, J = 24.0 Hz), 108.5 (d, J = 8.3 Hz), 48.5, 45.5, 34.9, 34.6, 33.6, 26.5, 26.3,
26.20, 26.16, 26.1.

Me
Cl

@)
N

Me
5-Chloro-3-(cyclohexylmethyl)-1,3-dimethylindolin-2-one (3g). Colourless oil;
65% yield (37.9 mg). '"H NMR (600 MHz, CDCls): & = 7.24 (dd, J = 8.4, 1.8 Hz, 1H),
7.13(d,J=1.8Hz, 1H), 6.76 (d, /= 8.4 Hz, 1H), 3.20 (s, 3H), 1.93 (dd, /= 14.4,7.2
Hz, 1H), 1.70 (dd, J = 14.4, 5.4 Hz, 1H), 1.53-1.47 (m, 3H), 1.33-1.32 (m, 1H), 1.30
(s, 3H), 1.24-1.22 (m, 1H), 1.02-0.92 (m, 4H), 0.85-0.81 (m, 1H), 0.79-0.75 (m, 1H);
13C NMR (150 MHz, CDCl3): & = 180.7, 141.8, 136.3, 127.9, 127.6, 123.4, 109.0,
48.3,45.4,34.9,34.6, 33.5, 26.5, 26.3, 26.17, 26.15, 26.1.
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Me
Br

@)
N

Me

5-Bromo-3-(cyclohexylmethyl)-1,3-dimethylindolin-2-one (3h). Colourless oil;
61% yield (41.0 mg). '"H NMR (600 MHz, CDCls): & = 7.39 (dd, J = 8.4, 1.8 Hz, 1H),
7.26 (d,J=1.8 Hz, 1H), 6.72 (d, /= 8.4 Hz, 1H), 3.20 (s, 3H), 1.93 (dd, /= 14.4, 7.2
Hz, 1H), 1.70 (dd, J = 14.4, 5.4 Hz, 2H), 1.51-1.47 (m, 2H), 1.33-1.32 (m, 1H), 1.30
(s, 3H), 1.22-1.21 (m, 1H), 1.02-0.93 (m, 4H), 0.85-0.81 (m, 1H), 0.79-0.73 (m, 1H);
3C NMR (150 MHz, CDCl3): & = 180.6, 142.3, 136.7, 130.5, 126.1, 115.2, 109.5,
48.2,45.5,34.8,34.6, 33.5,26.4,26.3,26.2, 26.1.

Me
0]
N
Me
3-(Cyclohexylmethyl)-1,3-dimethyl-5-(trifluoromethyl)indolin-2-one 3i).

Colourless oil; 59% vield (38.4 mg). "H NMR (600 MHz, CDCls): 5 = 7.56 (d, J = 8.4
Hz, 1H), 7.38 (d, J= 0.6 Hz , 1H), 6.91 (d, J = 8.4 Hz, 1H), 3.25 (s, 3H), 1.96 (dd, J =
14.4, 7.2 Hz, 1H), 1.76 (dd, J = 14.4, 5.4 Hz, 1H), 1.52-1.47 (m, 3H), 1.34 (s, 3H),
1.26-1.18 (m, 2H), 1.00-0.89 (m, 4H), 0.86-0.82 (m, 1H), 0.78-0.72 (m, 1H); °F
NMR (564 MHz, CDCls): 8 = —61.3; 3C NMR (150 MHz, CDCls): § = 181.1, 146.2,
135.2, 125.6 (q, J = 3.9 Hz), 124.7 (q, J = 32.4 Hz), 123.8, 119.8 (q, J = 3.3 Hz),
107.8, 48.0, 45.4, 34.9, 34.5, 33.6, 26.5, 26.2, 26.12, 26.08.

Me
EtO,C

O
N

Me
Ethyl 3-(cyclohexylmethyl)-1,3-dimethyl-2-oxoindoline-5-carboxylate @3j)-
Colourless oil; 68% yield (44.8 mg). '"H NMR (600 MHz, CDCl3): 8 = 8.03 (dd, J =
7.8, 1.8 Hz, 1H), 7.83 (s, 1H), 6.87 (d, J = 7.8 Hz, 1H), 4.41-4.37 (m, 2H), 3.25 (s,
3H), 1.95 (dd, J = 14.4, 7.2 Hz, 1H), 1.79 (dd, J = 14.4, 5.4 Hz, 1H), 1.52-1.46 (m,
3H), 1.42 (t, J = 7.2 Hz, 3H), 1.34 (s, 3H), 1.31-1.29 (m, 1H), 1.22-1.20 (m, 1H),
1.00-0.91 (m, 4H), 0.85-0.73 (m, 2H); '*C NMR (150 MHz, CDCl3): & = 181.6,
166.8, 147.3, 134.5, 130.5, 124.8, 124.1, 107.6, 61.0, 47.8, 45.4, 34.9, 34.5, 33.5, 26.5,
26.3,26.14, 26.11, 14.5.
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Me
NC

O
N

Me

3-(Cyclohexylmethyl)-1,3-dimethyl-2-oxoindoline-5-carbonitrile (3k). White solid,
51% yield (28.8 mg). 'H NMR (600 MHz, CDCl3): 8 = 7.61 (d, J = 8.4 Hz, 1H), 7.41
(s, 1H), 6.91 (d, J = 8.4 Hz, 1H), 3.25 (s, 3H), 1.96 (dd, J = 14.4, 7.2 Hz, 1H), 1.74
(dd, J = 13.8, 4.8 Hz, 1H), 1.54-1.48 (m, 3H), 1.33 (s, 3H), 1.29-1.27 (m, 1H),
1.21-1.19 (m, 1H), 1.02-0.94 (m, 4H), 0.85-0.82 (m, 1H), 0.80-0.74 (m, 1H); *C
NMR (150 MHz, CDCl3): 6 = 180.8, 147.1, 135.6, 133.2, 126.2, 119.6, 108.5, 105.6,
47.8,45.4,34.9,34.6, 33.6, 26.6, 26.2, 26.11, 26.06.

Me Me Me
(0] + e}
Me N\ N
Me Me

3l 3"

3-(Cyclohexylmethyl)-1,3,6-trimethylindolin-2-one (31) and 3-(Cyclohexylmethyl)
-1,3,4-trimethylindolin-2-one (3I’) (31:31’ = 1:2). Colourless oil; 63% yield (34.2
mg). 'H NMR (600 MHz, CDCl3): & = 7.17 (t, J = 7.8 Hz, 1H), 7.03 (d, J = 7.2 Hz,
0.5H), 6.86 (d, J = 7.8 Hz, 0.5H), 6.82 (d, J = 7.8 Hz, 1H), 6.69 (d, J = 7.8 Hz, 1H),
6.67 (s, 0.5H), 3.20 (s, 4.5H), 2.39 (s, 1.5H), 2.35 (s, 3H), 1.96 (d, J = 4.8 Hz, 2H),
1.90 (dd, J = 13.8, 7.2 Hz, 0.5H), 1.83 (s, 0.5H), 1.50-1.48 (m, 3H), 1.48-1.45 (m,
1.5H), 1.37 (s, 3H), 1.29 (s, 1.5H), 1.24 (s, 1H), 1.22 (s, 0.5H), 1.01-0.97 (m, 4H),
0.95-0.89 (m, 2H), 0.87-0.83 (m, 3H), 0.80-0.74 (m, 1.5H); '*C NMR (150 MHz,
CDClL): 6 = 181.6, 181.4, 143.4, 143.3, 137.6, 134.3, 131.5, 131.1, 127.5, 125.0,
122.9, 122.5, 109.0, 105.9, 48.8, 47.7, 45.5, 43.9, 35.3, 34.8, 34.6, 34.2, 33.6, 33.1,
26.40, 26.36, 26.3, 26.24, 26.20, 26.12, 26.07, 24.1, 21.9, 18.4.

Me Me pe
(@) + ')
Me N\ N
Me Me

3m 3m'
6-Bromo-3-(cyclohexylmethyl)-1,3-dimethylindolin-2-one (3m) and 4-Bromo-
3-(cyclohexylmethyl)-1,3-dimethylindolin-2-one (3m”) (3m:3m’ = 1:3). Colourless

oil; 60% yield (40.4 mg). 'H NMR (600 MHz, CDCls): = 7.19 (d, J= 7.8 Hz, 0.4H),
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7.16 (d, J = 7.8 Hz, 1H), 7.13 (t, J = 8.4 Hz, 1H), 7.01 (d, J = 7.8 Hz, 0.3H), 6.99 (s,
0.3H), 6.79 (d, J = 7.2 Hz, 1H), 3.21 (s, 3H), 3.19 (s, 1H), 2.32 (dd, J = 13.8, 3.6 Hz,
1H), 1.92 (dd, J = 13.8, 7.2 Hz, 0.4H), 1.83 (dd, J = 13.8, 6.6 Hz, 1H), 1.70 (dd, J =
13.8, 4.8 Hz, 0.8H), 1.51-1.46 (m, 4H), 1.44 (s, 3H), 1.33-1.32 (m, 1.3H), 1.29 (s,
1H), 1.22-1.20 (m, 1.5H), 1.01-0.97 (m, 2.9H), 0.92-0.79 (m, 5.4H); °*C NMR (150
MHz, CDCL): § = 181.0, 180.8, 145.3, 144.6, 133.4, 132.0, 129.2, 126.8, 125.2, 124.2,
121.1, 119.3, 111.6, 107.1, 50.3, 47.8, 45.4, 42.7, 35.3, 34.8, 34.6, 34.0, 33.6, 33.1,
26.5,26.4,26.23,26.21, 26.15, 26.1, 23.2.

Me

@)
N

OMe Me

3-(Cyclohexylmethyl)-7-methoxy-1,3-dimethylindolin-2-one (3n). Colourless oil;
55% yield (31.6 mg). '"H NMR (600 MHz, CDCl3): 8 = 6.99 (t, J = 7.2 Hz, 1H), 6.83
(d, J=8.4 Hz, 1H), 6.78 (d, J = 7.2 Hz, 1H), 3.87 (s, 3H), 3.48 (s, 3H), 1.91 (dd, J =
13.8, 7.2 Hz, 1H), 1.68 (dd, J = 13.8, 5.4 Hz, 1H), 1.48-1.47 (m, 3H), 1.39-1.36 (m,
2H), 1.28 (s, 3H), 1.24-1.22 (m, 2H), 1.01-0.99 (m, 2H), 0.83-0.74 (m, 2H); *C
NMR (150 MHz, CDCl;): & = 181.5, 145.4, 136.3, 131.0, 122.9, 115.7, 111.5, 56.0,
48.0, 45.7, 34.8, 34.6, 33.6, 29.6, 26.6, 26.3, 26.2.

Me

O
N

& Me

7-Chloro-3-(cyclohexylmethyl)-1,3-dimethylindolin-2-one (30). Colourless oil;
58% yield (33.9 mg). '"H NMR (600 MHz, CDCl3): 8 = 7.21 (t, J = 7.8 Hz, 1H), 6.99
(d,J=8.4Hz, 1H), 6.75 (d, J=7.8 Hz, 1H), 3.21 (s, 3H), 2.24 (dd, J = 13.8, 4.2 Hz,
1H), 1.89 (dd, J = 13.8, 7.2 Hz, 1H), 1.51-1.49 (m, 2H), 1.43 (s, 3H), 1.31-1.22 (m,
3H), 1.03-0.96 (m, 2H), 0.95-0.91 (m, 1H), 0.87-0.80 (m, 3H); '*C NMR (150 MHz,
CDCl): 6 = 180.8, 145.0, 130.9, 130.4, 129.0, 123.6, 106.6, 49.6, 42.9, 35.3, 33.9,
33.3,26.6,26.2, 26.1, 23.3.
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3-(Cyclohexylmethyl)-1,3-dimethyl-1,3-dihydro-2 H-benzo[g]indol-2-one Q3p)-
Colourless oil; 64% yield (39.4 mg). '"H NMR (600 MHz, CDCl3): 6 =7.70 (d, J=7.8
Hz, 1H), 7.53-7.50 (m, 2H), 7.42 (t,J= 7.8 Hz, 1H), 7.38 (d, /= 7.2 Hz, 1H), 6.93 (d,
J=17.8 Hz, 1H), 3.52 (s, 3H), 2.41 (dd, J = 13.8, 7.8 Hz, 1H), 1.87 (dd, /= 13.8, 4.8
Hz, 1H), 1.62 (s, 3H), 1.44-1.42 (m, 3H), 1.33-1.32 (m, 1H), 1.21-1.18 (m, 1H),
1.10-1.06 (m, 1H), 0.97-0.84 (m, 4H), 0.80-0.74 (m, 1H); '*C NMR (150 MHz,
CDCL): 6 = 174.0, 138.6, 137.0, 133.5, 127.0, 126.4, 125.8, 123.2, 122.5, 119.7,
108.2,51.1, 46.6, 34.9, 34.6, 33.5, 33.0, 29.7, 26.3, 26.2.

Me

P o

N

Me
3-(Cyclohexylmethyl)-1,3-dimethyl-1,3-dihydro-2 H-pyrrolo|3,2-b|pyridin-2-one
(3q). White solid; 75% yield (38.8 mg). 'H NMR (600 MHz, CDCls): & = 8.24 (dd, J
=4., 1.2 Hz, 1H), 7.17 (dd, J= 7.8, 4.8 Hz, 1H), 7.08 (dd, J = 7.8, 1.2 Hz, 1H), 3.25
(s, 3H), 1.99 (dd, J=13.8, 6.0 Hz, 1H), 1.92 (dd, J = 13.8, 6.6 Hz, 1H), 1.54-1.52 (m,
1H), 1.47-1.45 (m, 2H), 1.38 (s, 3H), 1.11-1.08 (m, 1H), 1.03-0.96 (m, 4H),
0.94-0.82 (m, 2H), 0.74-0.68 (m, 1H); *C NMR (150 MHz, CDCl3): & = 179.7,
155.6, 142.7, 138.3, 122.3 114.0, 48.3, 44.3, 34.8, 34.0, 33.7, 26.1, 26.0, 24 4.
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3-(Cyclohexylmethyl)-1-ethyl-3-methylindolin-2-one (3r). Colourless oil; 70%
yield (38.0 mg). '"H NMR (600 MHz, CDCls): 6 = 7.26 (td, J = 7.8, 1.2 Hz, 1H), 7.16
(d, J=17.2 Hz, 1H), 7.06 (td, J = 7.8, 0.6 Hz, 1H), 6.84 (d, J = 7.8 Hz, 1H), 3.22 (s,
3H), 1.93 (dd, J = 13.8, 7.2 Hz, 1H), 1.73 (dd, J = 13.8, 5.4 Hz, 1H), 1.53-1.45 (m,
3H), 1.35-1.33 (m, 1H), 1.31 (s, 3H), 1.22 (d, J = 1.2 Hz, 1H), 1.02-0.90 (m, 4H),
0.85-0.81 (m, 1H), 0.79-0.72 (m, 1H); *C NMR (150 MHz, CDCl3): § = 181.3,
143.2, 134.6, 127.7, 122.9, 122.5, 108.1, 48.0, 45.6, 34.9, 34.6, 33.7, 26.33, 26.28,
26.22,26.15.

Me

Ph
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3-(Cyclohexylmethyl)-3-methyl-1-phenylindolin-2-one (3s). Colourless oil; 78%
yield (49.8 mg). '"H NMR (600 MHz, CDCl3): 6 = 7.52 (t, J = 7.8 Hz, 2H), 7.39 (td, J
= 6.6, 1.2 Hz, 3H), 7.22 (dd, J=7.2, 0.6 Hz, 1H), 7.18 (td, /= 7.8, 1.2 Hz, 1H), 7.09
(td, J=7.2, 0.6 Hz, 1H), 6.83 (d, J = 7.8 Hz, 1H), 2.03 (dd, J = 13.8, 7.2 Hz, 1H),
1.80 (dd, J = 14.4, 5.4 Hz, 1H), 1.65-1.62 (m, 1H), 1.57-1.50 (m, 4H), 1.44 (s, 3H),
1.30-1.27 (m, 1H), 1.09-1.06 (m, 1H), 1.03-1.01 (m, 2H), 0.93-0.89 (m, 1H),
0.83-0.79 (m, 1H); *C NMR (150 MHz, CDCl3): § = 180.6, 143.1, 134.9, 134.3,
129.7, 128.0, 127.6, 126.6, 123.2, 122.9, 109.4, 48.0, 46.0, 35.1, 34.6, 33.7, 26.6, 26.3,
26.22,26.19.
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1-Benzyl-3-(cyclohexylmethyl)-3-methylindolin-2-one (3t). Colourless oil; 68%
yield (45.4 mg). '"H NMR (600 MHz, CDCl3): 6 = 7.30 (d, J = 4.2 Hz, 4H), 7.25 (d, J
= 6.0 Hz, 1H), 7.14 (dd, J = 15.6, 7.2 Hz, 2H), 7.01 (t, J = 7.2 Hz, 1H), 6.73 (d, J =
7.8 Hz, 1H), 5.04 (d, J = 7.8 Hz, 1H), 4.80 (d, J = 15.6 Hz, 1H), 1.98 (dd, J = 13.8,
6.0 Hz, 1H), 1.75 (dd, J = 14.4, 6.0 Hz, 1H), 1.51-1.43 (m, 4H), 1.36 (s, 3H), 1.15 (d,
J = 12.6 Hz, 1H), 1.00-0.91 (m, 4H), 0.87-0.81 (m, 1H), 0.74-0.68 (m, 1H); 13C
NMR (150 MHz, CDCl3): 6 = 181.2, 142.4, 136.3, 134.7, 128.8, 127.64, 127.55,
122.9, 122.5,109.1, 48.1, 45.6, 43.8, 35.0, 34.5, 34.1, 26.7, 26.24, 26.21, 26.17.
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N
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3-(Cyclopentylmethyl)-1,3-dimethylindolin-2-one (3v). Yellow oil; 76% yield (37.0
mg). 'H NMR (600 MHz, CDCls): 6 = 7.26 (td, J= 7.8, 1.2 Hz, 1H), 7.17 (dd, J= 7.2,
0.6 Hz, 1H), 7.06 (td, J= 7.8, 1.2 Hz, 1H), 6.84 (d, /= 7.8 Hz, 1H), 3.22 (s, 3H), 2.06
(dd, J=13.8,7.2 Hz, 1H), 1.89 (dd, J = 13.8, 6.0 Hz, 1H), 1.48-1.39 (m, 3H), 1.34 (s,
3H), 1.32-1.21 (m, 4H), 1.04-0.97 (m, 1H), 0.86-0.79 (m, 1H); '*C NMR (150 MHz,
CDCL): 6 = 181.2, 143.4, 134.6, 127.7, 123.0, 122.4, 108.0, 48.6, 44.6, 37.3, 33.9,
32.9,26.3,25.4,25.04, 24.98.
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3-(Cycloheptylmethyl)-1,3-dimethylindolin-2-one (3w). Colourless oil; 73% yield
(39.6 mg). 'H NMR (600 MHz, CDClz): § = 7.26 (td, J= 7.8, 1.2 Hz, 1H), 7.16 (dd, J
=7.2,0.6 Hz, 1H), 7.06 (td, J = 7.8, 0.6 Hz, 1H), 6.84 (d, J = 7.8 Hz, 1H), 3.21 (s,
3H), 1.98 (dd, J = 13.8, 7.2 Hz, 1H), 1.75 (dd, J = 13.8, 4.8 Hz, 1H), 1.42-1.34 (m,
8H), 1.32 (s, 3H), 1.17-1.11 (m, 3H), 1.09-1.00 (m, 2H); '3C NMR (150 MHz,
CDCls): 6 = 181.3, 143.3, 134.4, 127.6, 122.9, 122.4, 108.0, 48.3, 46.1, 36.3, 36.0,
34.6, 28.6, 26.3, 26.01, 25.97, 25.94.

Me
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N
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3-(Cyclooctylmethyl)-1,3-dimethylindolin-2-one (3x). Colourless oil; 70% yield
(40.0 mg). 'H NMR (600 MHz, CDCl3): 6 = 7.26 (t, J = 7.8 Hz, 1H), 7.16 (d, J = 7.2
Hz, 1H), 7.06 (t, /= 7.2 Hz, 1H), 6.84 (d, /= 7.8 Hz, 1H), 3.22 (s, 3H), 1.97 (dd, J =
13.8, 6.0 Hz, 1H), 1.73 (dd, J = 13.8, 3.6 Hz, 1H), 1.50-1.38 (m, 4H), 1.35-1.29 (m,
8H), 1.25-1.20 (m, 2H), 1.12-1.04 (m, 4H); '*C NMR (150 MHz, CDCls): 6 = 181.2,
143.3, 134.4, 127.7, 122.9, 122.4, 108.0, 48.4, 46.1, 34.1, 33.6, 32.3, 27.3, 27.2, 26 4,
26.3,25.8,25.2,25.0.
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3-(Cyclododecylmethyl)-1,3-dimethylindolin-2-one (3y). White solid; 60% yield
(41.0 mg). '"H NMR (600 MHz, CDCl3): 6 = 7.26 (t, J = 6.6 Hz, 1H), 7.16 (d, J= 7.2
Hz, 1H), 7.05 (t, /= 7.2 Hz, 1H), 6.83 (d, /= 7.8 Hz, 1H), 3.20 (s, 3H), 1.89 (dd, J =
13.8, 6.6 Hz, 1H), 1.74 (dd, J = 13.8, 4.8 Hz, 1H), 1.34 (s, 3H), 1.20-1.08 (m, 16H),
1.05-0.97 (m, 2H), 0.91-0.87 (m, 3H), 0.79-0.74 (m, 2H); *C NMR (150 MHz,
CDCL): 6 = 181.3, 143.5, 134.4, 127.8, 123.1, 122.5, 107.9, 48.3, 43.8, 31.2, 30.6,
29.6, 26.3, 25.1, 24.6, 24.3, 23.7, 23.4, 23.3, 23.0, 22.8, 22.2, 21.8; HRMS (ESI) m/z:
[M+H]" Calcd For C23H3¢NO™ 342.2791; Found 342.2790.
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3-(Bicyclo[2.2.1]heptan-2-yl)methyl-1,3-dimethylindolin-2-one 3z) and
3-(Bicyclo[2.2.1]heptan-7-ylmethyl)-1,3-dimethylindolin-2-one (3z’) (3z:32° =
1:1). Colourless oil; 62% yield (33.4 mg). '"H NMR (600 MHz, CDCl3): 6 = 7.27 (td,
J=4.28,12Hz, 1H), 7.26 (td, J=4.8, 1.2 Hz, 1H), 7.17 (t, J = 6.6 Hz, 2H), 7.07 (d, J
=7.2 Hz, 1H), 7.05 (d, J=7.2 Hz, 1H), 6.84 (d, /= 7.8 Hz, 2H), 3.23 (s, 3H), 3.21 (s,
3H), 2.00 (dd, J=13.8, 6.0 Hz, 2H), 1.83 (dd, /= 6.0, 2.4 Hz, 2H), 1.61 (dd, /= 13.8,
6.0 Hz, 1H), 1.52 (d, J = 3.6 Hz, 1H), 1.33 (s, 3H), 1.32 (s, 3H), 1.31-1.29 (m, 2H),
1.25-1.24 (m, 2H), 1.23-1.22 (m, 2H), 1.08-1.03 (m, 4H), 1.02-0.98 (m, 4H),
0.95-0.90 (m, 3H), 0.88-0.82 (m, 3H); '3C NMR (150 MHz, CDCl3): § = 181.30,
181.26, 143.4, 143.3, 134.6, 134.5, 127.70, 127.67, 123.1, 122.9, 122.5, 122.4, 108.0,
107.9, 48.6, 48.2, 46.4, 46.1, 42.5, 41.9, 39.9, 38.9, 38.7, 38.3, 36.7, 36.5, 35.7, 35.6,
30.0,29.9, 28.5, 28.4, 26.3, 24.9, 24.7.

Me Me
e} O
N ' N
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3aa 3aa’
3-(Adamantan-1-yl)methyl-1,3-dimethylindolin-2-one (3aa) and

3-(Adamantan-2-yl)methyl-1,3-dimethylindolin-2-one (3aa’) (3aa:3aa’ = 4:1).
White solid; 58% yield (35.9 mg). 'H NMR (600 MHz, CDCl3): § = 7.27-7.24 (m,
1.8H), 7.19 (d, J=7.2 Hz, 1H), 7.17 (d, J = 7.2 Hz, 0.3H), 7.05-7.03 (m, 1H), 7.02 (s,
0.3H), 6.85 (d, /= 7.8 Hz, 1H), 6.83 (d, /= 7.8 Hz, 0.3H), 3.23 (s, 3H), 3.21 (s, 0.8H),
2.12 (dd, J=13.8, 6.0 Hz, 0.3H), 2.00 (d, /= 14.4 Hz, 1H), 1.88 (dd, J = 14.4, 5.4 Hz,
0.7H), 1.74-1.72 (m, 5H), 1.51 (d, J = 12.0 Hz, 3.7H), 1.38 (d, J = 11.4 Hz, 3.3H),
1.35 (s, 1H), 1.27 (s, 3.8H), 1.18 (dd, J = 27.0, 12.0 Hz, 7.5H); *C NMR (150 MHz,
CDCl): 6 = 181.4, 181.1, 143.4, 142.8, 134.9, 134.4, 127.7, 127.6, 123.7, 122.8,
122.4, 122.2, 108.1, 108.0, 52.2, 48.5, 46.8, 43.5, 41.8, 41.2, 39.1, 38.2, 36.8, 34.0,

33.3,32.8,31.9, 31.8, 28.74, 28.69, 27.80, 27.75, 26.4, 26.3, 25.2.
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3-Heptyl-1,3-dimethylindolin-2-one and 1,3-Dimethyl-2-(methylhexyl)indolin
-2-one and 2-Ethylpentyl-1,3-dimethylindolin-2-one (3ab) (1:2:3 = 4:12:5).
Colourless oil; 66% yield (34.2 mg). '"H NMR (600 MHz, CDCl): § = 7.26-7.25 (m,
2.2H), 7.15 (t,J=7.2 Hz, 1.7H), 7.06 (q, J = 6.6 Hz, 1.7H), 6.84 (t, /= 6.6 Hz, 1.7H),
3.21 (s, 5.2H), 2.02 (dd, J = 13.8, 5.4 Hz, 0.5H), 1.93 (dd, J = 13.8, 6.0 Hz, 0.4H),
1.86 (d, J = 6.0 Hz, 1H), 1.67 (dd, J = 13.8, 6.0 Hz, 1H), 1.343 (s, 1H), 1.336 (s,
1.3H), 1.33 (s, 3H), 1.14 (s, 2.6H), 1.10-1.07 (m, 4H), 0.88-0.84 (m, 4H), 0.80-0.78
(m, 3.5H), 0.74-0.68 (m, 1.7H), 0.64 (t, /= 7.8 Hz, 1.4H), 0.50 (d, J = 6.0 Hz, 1.5H),
0.59-0.58 (m, 0.4H); '3C NMR (150 MHz, CDCls): & = 181.4, 181.1, 181.0, 163.2,
143.4, 143.34, 143.30, 134.7, 134.2, 130.0, 129.5, 129.1, 128.8, 127.7, 123.0, 122.9,
122.5,122.4,108.1, 108.02, 107.97, 48.6, 48.3, 48.1, 45.6, 45.0, 42.1, 38.7, 37.9, 37.1,
35.60, 35.56, 30.2, 30.1, 29.8, 29.1, 28.9, 28.8, 26.32, 26.26, 26.0, 24.6, 23.9, 22.8,
21.0,20.0,19.3, 14.2, 14.13, 14.11.
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1,3-Dimethyl-3-(tetrahydrofuran-2-yl)methylindolin-2-one (3ac) (dr=1:1).
Colourless oil; 73% yield (35.8 mg). '"H NMR (600 MHz, CDCl3): § = 7.29-7.24 (m,
3.7H), 7.16 (d, J= 7.2 Hz, 1H), 7.07 (t, J= 7.2 Hz, 2H), 6.85 (dd, J = 7.8, 2.4 Hz, 2H),
4.03 (t, J = 7.2 Hz, 2H), 3.69 (dd, J = 14.4, 7.8 Hz, 1H), 3.51 (dd, J = 13.8, 7.8 Hz,
1H), 3.44-3.40 (m, 1H), 3.22 (s, 6H), 2.22 (dd, J = 13.8, 5.4 Hz, 1H), 2.04 (dd, J =
13.8, 7.2 Hz, 1H), 1.96-1.91 (m, 1H), 1.81-1.74 (m, 2H), 1.69-1.43 (m, 6H), 1.39 (s,
3H), 1.36 (s, 3H), 1.10-1.03 (m, 1H), 0.96-0.89 (m, 1H); *C NMR (150 MHz,
CDCl): 6 = 180.70, 180.65, 161.2, 143.4, 143.0, 134.0, 133.8, 127.9, 127.8, 123.2,
122.7,122.6, 108.13, 108.07, 76.2, 67.3, 63.7,48.4,47.1, 43.3, 38.1, 31.5, 28.6, 26.34,
26.27,25.9,25.1, 24.0, 21.0.
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3-(1,4-Dioxan-2-yl)methyl-1,3-dimethylindolin-2-one (3ad) (dr=1.2:1). Yellow oil;
70% yield (36.6 mg). '"H NMR (600 MHz, CDCls): & = 7.29 (dd, J = 7.8, 0.6 Hz, 2H),
7.24 (d, J = 7.2 Hz, 2H), 7.09 (t, J = 7.2 Hz, 2H), 6.85 (d, J = 7.8 Hz, 2H), 3.57-3.54
(m, 4H), 3.48 (td, J = 11.4, 2.4 Hz, 2H), 3.44-3.40 (m, 4H), 3.22 (s, 6H), 3.21-3.17
(m, 4H), 2.00 (dd, J = 14.4, 5.4 Hz, 2H), 1.91 (dd, J = 14.4, 5.4 Hz, 2H), 1.37 (s, 6H);
3C NMR (150 MHz, CDCl3): & = 180.5, 180.4, 143.03, 143.01, 133.42, 13341,
128.03, 128.02, 123.3, 123.2, 122.8, 122.7, 108.23, 108.22, 73.01, 72.97, 71.30, 71.25,

66.63, 66.60, 66.32, 66.30, 46.7, 46.6, 39.65, 39.63, 26.42, 26.37, 25.21, 25.15.

Me
3-(2,3-Dimethoxypropyl)-1,3-dimethylindolin-2-one (3ae). Colourless oil; 46%
yield (24.2 mg). '"H NMR (600 MHz, CDClz): 8 = 7.24 (t,J = 7.2 Hz, 2H), 7.07 (t, J =
7.8 Hz, 1H), 6.85 (d, J = 7.8 Hz, 1H), 3.27-3.16 (m, 8H), 2.92-2.88 (m, 4H),
2.13-2.04 (m, 2H), 1.37 (s, 3H); '*C NMR (150 MHz, CDClz): § = 180.5, 143.0,
134.2,127.7,123.4, 122.6, 107.9, 77.8, 75.0, 59.2, 57.3, 47.1, 39.9, 26.3, 25.1.

Me

N

Me
3-(Cyclohexylmethyl)-1,3-dimethylindoline (3af). Colourless oil; 63% yield (30.7
mg). 'H NMR (500 MHz, CDCL): & = 7.08 (td, J = 7.5, 1.0 Hz, 1H), 6.97 (d, J= 7.0
Hz, 1H), 6.68 (t, J = 7.0 Hz, 1H), 6.47 (d, J = 8.0 Hz, 1H), 3.16 (d, J = 8.5 Hz, 1H),
3.04 (d, J = 8.5 Hz, 1H), 2.74 (s, 3H), 1.65-1.59 (m, 6H), 1.49-1.45 (m, 1H),
1.43-1.39 (m, 1H), 1.26 (s, 3H), 1.22-1.10 (m, 3H), 0.97-0.90 (m, 2H); 3C NMR
(125 MHz, CDCl): 6 = 152.0, 139.4, 127.5, 122.1, 117.8, 107.4, 69.0, 47.7, 43.9,
36.2, 35.7, 34.9, 34.7, 26.60, 26.56, 26.4, 26.0. HRMS (ESI) m/z: [M+H]" Calcd For
C17H26N" 244.2060; Found 244.2064.
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3-(Cyclohexylmethyl)-1,3-dimethyl-5-phenylindolin-2-one (3ag). Colourless oil;
55% yield (36.7 mg). '"H NMR (500 MHz, CDCls): 6 = 7.62 (dd, J = 16.5, 8.0 Hz, 4H),
7.46 (d, J = 8.0 Hz, 2H), 7.23 (d, J = 8.0 Hz, 2H), 3.30 (s, 3H), 2.59-2.56 (m, 1H),
1.62-1.59 (m, 5H), 1.50-1.42 (m, 2H), 1.14-1.09 (m, 3H), 1.04 (d, J = 6.5 Hz, 3H),
0.73-0.67 (m, 2H); *C NMR (125 MHz, CDCls): & = 177.5, 143.4, 140.8, 140.1,
134.9, 131.2, 129.1, 128.4, 127.9, 127.8, 127.2, 42.5, 37.6, 35.6, 33.9, 33.7, 33.5, 26.7,
26.4, 18.6. HRMS (ESI) m/z: [M+H]" Calcd For C3H2sNO" 334.2165; Found
334.2164.

2.9 KENGE
Bz, BAVTFRT —FRHES AR, T8I N-J5 5 T o 5 1 o
ot Je 1 by R BB S SR €3 Jpe (MBI W . 122 5 R AE IR A b kT, B
WHR L (TBADT) JJ6fifbi, 76 390 nm LED fRH FHEAT, PEMf=shy
46%-80%. %IRRT Z TG BRI b 1 b DA R R 2R
RiZEs 9 BELA R k5 W BT AR R T BT 7 1%
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£ 3T nENES N-FSERGE RSSO0 R M

3.1 ARER

WA B E B LA T RS VB OB B B [, 72 C-H B A0 A0
38R 2 YRR DAL, Fo- L SR TSRS CBUA M R 2R 5 1B R
BEEHENE . ARk, EREEE (TBADT) HIGEALIE M Ak f4 R p AR 281k
EWo-fr EUR T IR BB H 1815 . WEFER I, TBADTBSSSIZE 2 4h/ 15,
(A=370-450 nm) UK T 18 FUAR-<5 s H AT 4 4% (LMCT) AE s i a2 S8 7,
BB (R 0UTh REARE IR B P 70 22 B P 48U, SRR IR i AR & BT (PCET)
WL B [R5 A i S o-C-H §8 o SR BhE AL T Dy SEBI 17 MR 7 1 5 05 0 g 1 3 0 12
WA, JCHR AR TIAL . A7 S5 U S5 4 1) R ) 2R I H A0 e i 52 4

2007 4, Albini VRAEHEMRIE | —FhdE T 2R THF (HAT) HLHROGHAL
BT, BT RS (TBADT) N SRIBERMEYo-H i, 2L T
S 1 P B 1 v A S L S U R R T ARG, S R e 3 A2 S R ) % [ £
PELANE B2 4% 2 2% (Scheme 3-1)

O 0]

— TBADT
)k + R)J\/\ EWG

R™H EWG  \MeCN, hv

Scheme 3-1 JtHE A 2805 A L IR FEUR AR IE L A0 S
2019 4, Wang UREHHRIE A YT B4z iR (TBADT) fENA
JEFHR (HAT) Jefb7), @it C-H G skns, el TR EMS
SRR ARG R S GG RBLE 390 nm JEIRAR AR R kT, BA
DA G s 58 A B DX Sk £ e Pt s A0 53 1) B me I 2 1« & Ji 1~ &2 B (Scheme
3-2) .

CF; TBADT (5 mol%) CF; O

0
/& + )J\
H° 'R MeCN (0.4 M), 34 W LED
390 nm, rt, 12 h

R1 R R2

Scheme 3-2 Y6 {6 = 5 F 34 12 S IR 2L A e B
2020 4, Wang HAHOIF R 7 —FhdE T R IR £h 5 0 e 5] 46E 10 1) B
STACHT 71, ENSEEL T IR SR AL A PR RS 1 i B T AR 1D . 124K R DL
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M 2131 D20 AR, @I UK 1 RS IR B = A s A AL P A TR A, PR A
AR FHF% (HAT) ML, seligto-H & 205 5748 (Scheme 3-3)
o) TBADT (4 mol%) 0

L 246--Pr)sPhSH (40 mol%) 5
OO DCM/D,0 (1:1, viv) OO

390 nm, rt, 4 days

Scheme 3-3 552 5 Bl Moy B [0 2 e SI 300 8 248 Y g a2 98 P JTUA R S R
2020 4, Wang BB T — R T FH4R-PHOX L &4 50U T 24
TSR R (TBADT) Wi R AL AIASGT RS E e 4L T3R0S « 7E %48 R T, TBADT
RS 25 CBOR A, PR R o-H2E ROE S 1 RS s SRS R R ) B B S 0 e
JRAE UL A, B S AT YERAC SRR N RS TN AR, TR
SEARHL (Scheme 3-4) o

R TBADT (5 mol%)
Ni(OTf); (10 mol%)

R3L A - O| Ligand (12 mol%) N~""tBu
AR
N vMe KsPO, (1.1 equiv.) PPhy
O)\CI MeCN, 9 h, 390 nm Ligand

Scheme 3-4 /'L AE A AR 8 AN KR I 2 - 2 Y A s
2021 4, Rasappan U@ K T 2T C-N 88 G IH 828 AR SR B .
AR R SV T IR EE (TBADT) thIRIVER, KBl T 2R RNiEs /75
Tl 5 R AR I B S R ARG . 2R RIAZ P EREE] (s EE. A
=), NERS TR ML T Bk, MR, SR TR
23 )7 L2 5 F, 20 7 s 7 A1 PR 2 S RS v e B (14 4 R 6 (Scheme 3-5)

TBADT (5 mol%)

M

Ph
- NiCly'glyme (10 mol%)
X BF4 dtbpy (10 mol% 0
| 0 py (10 mol%)
+ + )J\ - R Ar
Ph N Ph R™ “H K3;PO, (1.8 equiv.)
P MeCN, LED, 390 nm
Ar

Scheme 3-5 TBADT 5 ML B R HEAL BER AL S0 C-H Btk Atk e b
2021 4, Wang PR PHRIE | —FhE TOUMEA TR E /T 3 Giese &
R AN, Lo SRS G B R, W@ B y- BRI A B - R R
WA ZITER N FAHRA, THEEELTZ S, BYEMNEEZ, bt

FRHEE . MEREHURE AER] (Scheme 3-6) .
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o)
s + poN JH‘/O\ TBADT (4mol%) @ NPG o
R™ H 5 MeCN, rt, Ar R)W ~
390 nm, 24 h o
R = (hetero)aryl PG = Boc; or Phth

Scheme 3-6 & 1% 5+ RS ELAEL Y Giese S M
2021 4, Wang VR OHRIE | —FhE AL 5 U T FR G AL B [F) 1 T )
WIAMEACIR 2R, SEBL T N-X FRERTE I R O R R A e 5 R SR IX 32
— YRR N . MU FIRI, fEOGREELE T, TBADT fMEER &Y L
SR T, AR R B A SR, SR AR B A S A R E 1Y
=TCHEE, 25 RS- EM TSR (Scheme 3-7) .

TBADT (5 mol%)
NiBr, (15 mol%)

Ar 0
0 Is L1 (15 mol%) R . @—Q 1
l]\ + R2N R® R NHTs | \—=
1 ' N N™ gy
R" °H hand KsPO, (1.1 equiv.) X ;
Ar MeCN (0.2 M) O R ; L1
390nm, 5h :

Scheme 3-7 /%5 156 7% Dy 7] (A6 S B 55 0P WE 1O A SR8 S 17

2023 4, Wang PRAAPRIE 1 i i by [7] 5 S B AL T e B 1 2 A% Heck 24

W N5 YT Hedz 89 R &L (TBADT) JGfiEfb ks i BEd: C-H H HAE LR

i, SEEL TS BRI e 5 S 15 I S UG I AL - B AN AR OB . 4k R AE TR

AZEAE TR 7AW T R T D RIS AL 5P BN LB FE R B

FEACTEAAEE Ni(D/Ni(ID/Ni(ID) 2 0 A AR AR, AP ke B0 Ni(ID-N 821

70 T WIERS Il N I RE A AR B B PP IR, T TBADT A 3 SR T#7

(CHAT) AL A R e 2t 1 It B 2k (0 A2 B S L Jm SR AL AR i 1 72 (Scheme
3-8) .

Ni(CIO,)o'6H,0 (15 mol%)

NNOCOMes L1 (18 mol%) N 5 5 OWX/O
0 TBADT (5 mol% Ph— N ! l |\)
)J\ + oh | _ ( mo o) 17 \H/ | N N /
R™H - NaClO, (0.5 equiv.) Me” = o g
Me Me MeCN (0.2 M) Me ; L
LED 390 nm, rt, 24 h i

Scheme 3-8 175 5 &5 1 46 /45 W (R A I A28 R0 AN o8 T e - A e
2023 4F, Wang PR OHRIE | — MR T F% PHOX BRIEC &5 T R+
WIREL (TBADT) PEIMENAR R B o g B PEBE IS C-H NI R VL. Z R

. A 55 45 1) Morita-Baylis-Hillman &9 Ao G N 2GR, SCEL 7R K
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LIS SV = RO, W& R A a- SEAR O R By- AN AT 1,4-X kLA

G HUEHE TR M R NI R 5 PN e Be: B Seilid Ni(0) Wi iy 4k

J SR BN 3, LR BRI AR B 71 543k 7 s bR #E TBADT /v 3B C-H

SR AR I SRR, 0 YRR BRI T AR 2 P s A S J R o il AR
(Scheme 3-9) .

Ni(COD), (10 mol%)

L1 0 -Pre_O !
(12 mol%) n-Pr o |

0 LG @ TBADT (5 mol%) : )
+ 3 1 3 R' |
n_Pr)LH RYR MeCN (02 M) R : tS/N PPh,
R2 LED 390 nm RZ 1 BU g

63-67 °C, 12-24 h
Scheme 3-9 #/5'0 LA A0 S 55 B Ji () AN 0 FRIBE RS C-HL M A 64K S

2024 4, Li SREHPIRIE 7 AT B HEMERIF R (NHC) AHUELA
Ry TR T 5K P PE BRI A8 770 %SRS I8 I A A R O B R R S
W5 C-H B AL RO BEMENE A, 2 1T 58 R B A B8 S 8L . (EARER M2, 1%
TIFEAER IR TR CREAR YT &R M 2 RS RS 1) 1I5E A
DA os h R B BE R, AW T e WME AR A 73 TH (Scheme
3-10) .

o) NHC (10 mol%) - clo,
(@] _ K3PO4 (12 equiv.) R H : _ \)<
N !
R)LH i OBsC Toluene (0.1 M) s N
60°C, 12 h 0 L NHC

Scheme 3-10 Z 7 3h K FEMEAL DT B FEXS AL C(sp?)-H BEBL AL S B
FF UL BRI E &, ASSCRIE 7otfedt HREGIKREE (TBADT) L N-kt
k- N-77 3k VP I PR I A0 I 7 1 £ IR 1) 46 C3 Mgl ki SR S M0 KB 7 i, E
2 RA 9 55 A RE I B 15 BITOYI ) SR IBAAL ™1, U5 31 N-J7 5 2 Y AR L
AN AR RN 4, X Tz N IHLE,  BATIEAEREAT SR A AIHE T -

49



L N N 2T e A e

3.2 BERAEE R RSk

DL N-FRJE-N-ZE R ELZ (1a) FI=HEZEE (4a) NERUSN, 7
BIXFAER WA TR WAL R O RIS 5 TH AT AR A DUR 58 B fE I
%M

Table 3-1 < 2544 @

Me Me tBU
@L 1 TBADT (1 mol%)
Me N

solvent, air, 16 h

Me
1a 4a 5a
Entry LED (nm) Solvent Yield” (%)

1 390 (5 W) Acetone 52

2 390 (5 W) THF 28

3 390 (5 W) DCE 26

4 390 (5 W) DMSO 32

5 390 (5 W) DMF trace

6 390 (5 W) Toluene 34

7 390 (5 W) EtOH trace

8 390 (5 W) MeCN 55

9 3905W) MeCN : H,0 =9:1 62

10 390 (5 W) MeCN : H,0 = 5:1 58

11 390 (5 W) MeCN : HO =12:1 56

12 365(5W) MeCN : H,O =9:1 50

13 425 (5 W) MeCN : H,O =9:1 42

14 390 (10 W) MeCN : H,O =9:1 54

15 390 B W) MeCN : H,0 =9:1 60

16 390 (5 W) MeCN : H,O =9:1 0¢, 04 0¢
17 390 (5 W) MeCN : H,O =9:1 35/, 558, 50"
18 390 (5 W) MeCN : H,O =9:1 607,54, 61*

“Reaction conditions: 1a (0.2 mmol), 4a (2 equiv.) and TBADT (1 mol%) in solvent (2.0
mL) at room temperature under LED irradiation in air for 16 h unless otherwise stated.
bIsolated yield; ‘without TBADT; “Under N> atmosphere; °In dark; 'TBADT (0.5 mol%);

¢TBADT (2 mol%); "4a (1.5 equiv.); ‘4a (3 equiv.);/12 h; ¥20 h.
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N T AR RN AT, XZ SN SRR T — R, e, X
2 N A FRIEEAT T %%, 40 Table 3-1 ATz, 24 LA N-FRIE-N-ZRJE L T
WEWENZ (1a) FI=HE 2% (4a) FRBIEAY), Acetone (2 mL) fEIEH],
TBADT (1.0 mol%) RG], 75~ H 390 nm 45 LED (5 W)
B, fEA S TR EE N 16 h, LA 52%H072 R8T HARF=4 5a (entry
D YEH AR (THF) VE AT RV, Sa 177 26 535 FEAIK
(28%, entry2) ; HffH 1, 2-—& 4k (DCE) YERNGEHIHEAT RV,
Sa [{177 Rt B AR (26%, entry 3) 5 2448 AR 7~ A4 77 — FF 2L WA,
(DMSO) 1E NEFEAT NS, BL 32% 77 245 3] H AR =4 5a Centry 4);
M4 H B (EtOH) « N, N-_FIHEIZ (DMF) 1E R FIEAT S
INf, ANAES RN 5a (entry 5+ entry 7) ; 44 (Toluene)
VENTEFIBEAT SN , A 32%IK) 77 2245 8 HFR 4 5a (entry 60 5 ZfEH
I (MeCND 1B R FIAT IOSIES, LL 55% 1 7= %453 2 H #5724 5a (entry
8) ; MERRPINANDERIKIS, B~ 5a K/~ F A —Emigrt: MiE
R IRANIK ) REFEAT T 0fi%, 2448 V8 MeCN:H20 (viv =9:1) |,
HARF=4) Sa BI7F= 35 m0N 62%;: BRI WL, 1% % B FE 779 MeCN:H20
(viv=9:1) (entry 9) . A5, MZRPOGCIRIIBEKIEAT 1 ik, 44 H
365 nm IR AT NIRRT, 2 N LA 50% 7 R 15 2 H b5 724 5aCentry 12).
M8 425 nm EEEGIERT, ZRBATIR AT AR AR, FELL 42%1 7= 3
REIH AR ) 5a Centry 13) 5 BRI, 1Z R BCIREHRAER KN 390 nm.
BEJG, MO AT D330 AT 1 e, 2SR AMT TR A
5W (entries 14-15) o RpA1, MiZRMNVAEE A HfETF] (TBADT)
% DA ST DL T, ANEEAS 3 H AR~ %) Sa (entry 16) . e, XTi%
SN EIREAGTR B da B9 A0 S S IRV IEAT 1 i, ERERATHN, ROV
147 (TBADT) HfEFEN 1 mol%, KN (4a) HAEFHEN 2 equiv.
Centries 17-18) , MNIAERTHEN 16 h (entry 18) o Zf EFFIAR, %MK
ARy BLN-FREE-N-REE L AR TR (1a, 0.2 mmol) FI=H1ZE 4
i (4a, 2 equiv.) NMJEY), MeCN:H.0 (viv=9:1) (2 mL) 1ERN¥EF],
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TBADT (1.0 mol%) NY&EAT], EFRTSRAS FTH 390nm (5 W) %

76 LED H& &%), Ao it 16 ho
3.3 BEMRMNEFHML

DA N-FREE-N-R BB Y (1a) FIEHIEE (6a) MR, 73 7il%S
T B TR NI R AE T T AT A AR E B I ML A A

N

Table 3-2 J3 S 25 A ARAL «
Me
©\ I n @O TBADT (1 mol%) dep(@
“'T/'le ° solvent, Ny, 16 h NSO 0
Me
1a 6a 7a
Entry LED (nm) Solvent Yield” (%)

1 390 (5 W) Acetone 48

2 390 (5W) THF 30

3 390 (5 W) DCE 28

4 390 (5W) DMSO 34

5 390 (5 W) Toluene 36

6 390 (5 W) EtOH trace

7 390 (5 W) MeCN 55

8 390 (5 W) MeCN : H,O =9:1 52

9 365(5W) MeCN 56

10 3805 W) MeCN 62

11 425 (5W) MeCN 35

13 380 (10 W) MeCN 71

14 380 (20 W) MeCN 65

15 380 (10 W) MeCN 0¢, 424.0¢

16 380 (10 W) MeCN 62/, 702

“Reaction conditions: 1a (0.2 mmol), 6a (2 equiv.) and TBADT (1 mol%) in solvent (2.0
mL) at room temperature under LED irradiation in N> for 16 h unless otherwise stated.

bIsolated yield; “‘without TBADT; “Under air atmosphere; °In dark; /12 h; 20 h.

N T WE RSN, RHZRNI AR T — R AI04E. W Table 3-2 fir

TRy L N-F L N-ZRHE R I L (1a) FIZEFIEE (6a) N NIEEA), Acetone
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(2mL) fENER], TBADT (1.0 mol%) Ayafifb7], EESAA NH 390 nm
26 LED (5W) [R5, A8 hatdE M 16 h, LL 48% K™ %4538 1 H bR~
Y 7a Centry 1) 5 44 PUERLI (THE) {E AT B, 7a 177 g
AR (30%, entry2) ; M{EH 1, 2 “& % (DCE) {ENEFIBET BT,
Ta (17 Za Al 2 3 FEAIK (28%, entry 3) 5 448 H AR 1 AL 71 — F 2L E AR (DMSO)
{1 RIEFIHEAT RS, BL 34%[007 R F] B AR 7a Centry 4) 5 4{d %

(Toluene) 1EAMEFIBEAT BN, L 32%1 77 K152 HAR774) 7a (entry 5) ;
5 2418 B (BtOH) VBB FIREAT SIS, X EFF 2R 174 Ta Centry 6);
M 25 (MeCND VEAEFEAT VT, LL S5%HI=RAG2] HArr=4) Ta; 4
RARFIINDERIKES, BHESF=Y Ta BI7= RS F % (52%, entry 8) 3 HHIt
AL, %SRS MeCN Centry 7) o SRJE, 12 RNOGTR I KB AT T
fifiidk, 2418 365 nm (IR AMT AICIERT, Z%RBLL 56% 17 A5 2] H Ar =4 Ta

Centry 9) ; {8 380 nm HJEAMT NIGIRIT, 1% A 62% )7 45 2 H F5
Fe4) Ta Centry 100 3 4{#H 425 nm (WG AR, ZR MR AT LR A, IF
DL 35%0197= A5 5] H AR =4 7a Centry 11) 5 BHUETT W, R BGERER KN
380 nm. BHJE, SOWIZIRBLEEAMT T FRBEAT TRk, 12 RN SR AMT T =
N 10W Centry 13) o R, MIZRNAIERA G (TBADT) HlEEE#1E
DN, REEREIHFS ) Ta Centry 15) ;5 iZRNEESAATHET, 725N FFH
2, JRHERA o R RS AN SOR IR . iRJ5, XS I (R FEAT T
e, HRAE, ZRNRERTEAN 16 h Centry 16) o 2E A, %5 1
AR DL N-FE-N-RE H EE T ABER% (1a, 0.2 mmol) FIZH % (6a, 2 equiv.)
HNRBIEY), MeCN (2mL) fER¥F], TBADT (1.0 mol%) AWM, 752
BAESAA T 380 nm (10 W) %65% LED MRS, 7EA 998 Rk R M. 16 he
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3.4 RMERER

N Me 390 nm (5 W) Me —igy
R TBADT (1 mol%) N
AN N0 + 'BucHO R o
D MeCN : H,0 = 9:1, air, 16 h Z N
R ":\,2
1 4a 5
Me t Me t Me t Me t Me t
BU  Meo Bu Me Bu F Bu cl Bu
o o o o o
N N N N N
Me Me Me Me Me
5a, 62% 5b, 68% 5c. 65% 5d, 66% 5e, 60%
B Me By . Me By Me By Me By Me By
o 0 (o) + o o)
N N Br N N N
Me Me Me Br Me OMe Me
51, 58% R = CFj, 59, 62% Si &r i, 52%
R = CO,Et, 5h, 52% 5i + 5i' = 45% (1:5) '
Me t
Bu Me g, Me —tgy
o N Me t
N
N l_ © ©\ I\ . N ©
cl Me N\ '}‘ o ;
Me i Et
5Kk, 45%
51, 60% 5m,70% 5n, 32% 50, 60%
'Bu
Me tBy Me By Me tBu Me
Me ) o)
° : o+ L
N N N N- "0 N-Me
Ph Bn CH,CH,CN CH,CH,CN o}
5p, 55% 5q, 58% 5 Bresr=es%32) o 5s, 62%

“Reaction conditions: 1 (0.2 mmol), 4a (2 equiv.) and TBADT (1 mol%) in MeCN:H>0 =
9:1 (2.0 mL) at room temperature under LED irradiation in air for 16 h unless otherwise
stated.

Scheme 3-11 K& 1
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Me 390 nm (5 W) Me R
TBADT (1 mol%)
+ RCHO o
N0 N

h MeCN : H,O = 9:1, air, 16 h

Me l\\/le
1a 4 5
Me Me Me Me
[e) @]
o + o) o + o
N N0 N N
Me Me Me Me
5t 5t 5u, 15% 5u', 61%

5t + 5t' = 70% (2:3)

Me
Me Me Me
o o
(o] + o) N + lo) 0
N N Me N
Me Me Me

5v, 27% 5V, 41% 5w, 24% 5w, 48%
R Bu
Me Me Me
R o Me
° o o° LY
N N N N"So
Me Me Me Me
R = Me, 5x, 56% 5z, 46% 5aa 5aa’
R = Et, 5y, 48% 5aa + 5aa' = 75% (3:1)

dReaction conditions: 1a (0.2 mmol), 4 (2 equiv.) and TBADT (1 mol%) in MeCN:H,O =
9:1 (2.0 mL) at room temperature under LED irradiation in air for 16 h unless otherwise
stated.
Scheme 3-12 JK#) 46 JE 11

AR T R SRR T E, ERAG AT T 5 T A RIHREE 1) N-T5
R IHELRE G, TR (Scheme 3-11) o B, H% 7 BRI R4 N-
75 I IE AR B . N-25 553 b BRI T3, (OMe, Me) FINEHE
TFHURIE (F, CL, Br) #SEA RIFIIMZYE, DL 58-68% 1 S 4R AL BT 7% (174 .
EfF AR, BRI T3E, W CF, COEt fEiZ & M Al %, {HLA
AR = 22 A O R = o KT, 4 EUREE Br AT IR 05 & I B AL B
SRS AR X I R RA A 5151 BEAh,  ARALEUARIE (125 (B UL % SR BRI AS K,
12N R4 5§ F1 Sk 7= 253 3119 52%F0 45%; TR 5] NZ& 45 2 H AR =4
51, PERN 60%; AR, 24 N-FIE-N- G-mbngdt) FINHRIS 5% X
FIE, HAE AN X R Sm, F23N 70%; 24 N BUREEY H i, H AR
BRI Sn; Ak, BA AR NEUREE (Et, Ph, Bn) [ N-75 & LN
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Pk i I B BRI R JE 4T OB, A 55-60% 7= 245 BIFUH ) HlrEZ, 4N
HBUAREE )y CH2CHLCN 13 3] T ML MUR I A 24 Sr A1 S5 2 N-HE P 075 Bt
Fe-N-HE R B EZ 5z R B, WA E BA5) 5s, 725N 62%.

NIRFAZ BRI S8, FERA %A 255 1 ANIE R s e ()Y
iR ME 7R (Scheme 3-12) o HMWEES 5 RPN, RN ARCHRIAL
HIP=4 St H1 56, 73N T0%; ST S 5 NI, OB AR IR AT i e
P24 Su Fl Sw’, PRGN 15%F 61%; M RIES 5 NI, O 72 AE B
PRANRIBE IR =Y Sv M 5v, PR35 27%A0 41%; 43 S 5 R NI,
SONLP A B AT R It B R 2 Sw AT Sw? s P2 2893500 24% A0 48%; I 4
M5 RN, NP2 ) 5x, FEHRN 56%; 4 2-L T SRR
B, R ABBI =Y Sy, FEEN 48%; Y -HIENES S RN, KRN
HERIEEREI ) 52, T7FN 46%: AT S5 RPN, RN AR
[FI774) Saa fl Saa’, B FN 75%.

=
Me < 380 nm (10 W) « 1R?
+ R2 @A O TBADT (1 mol%) ©\
i S LA RAE L L) T
No© & MeCN, Ny, 16 h N ©
R R
6

1 7
OMe R CF3
Me Mepp/ MGIYQ/ Me
LY X Ol X
o
r}l o l}l (o) l}l [e] °© N™ ~O °©
Me Me Me I\I/Ie

7a, 71% 7b, 88% R=Cl, 7c, 75% 7e, 65%
R =Br, 7d, 72%

Cﬂ M [
M e
@e > de de O @ °
fo) (o]
NSO N"So O Me N"So o N"So
Me Me Me Me

7f, 55% 79, 66% 7h, 78% 7i, 80%
Mepp Mepp MQI\VH@ Mepp
CLLY LY LY LY
N"So N"o N" o N™ "o
H Et Ph Bn
7j, 70% 7K, 65% 71, 85% m, 72%

“Reaction conditions: 1 (0.2 mmol), 6 (2 equiv.) and TBADT (1 mol%) in MeCN (2.0 mL)
at room temperature under LED irradiation in N> for 16 h unless otherwise stated.

Scheme 3-13 [EYIEE 111
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NRFCZNIN SRS, AR B8 7 AR DS R REH, 452
7R (Scheme 3-13) , 5 &S 5NN, EOEG R0 EHABERE ).
B AR T HURIE R2X 5 F RERIA MM, SR, 1R N AR (P R
AR, R2IEIRAAL_E BB T3 OMe AL FEUIREE (CL Br) #EAR
TFIOIN 321, BA 72-88% K1 4R (1L Pl 35 (K74 (EAVE R, BORIR T
SE[, 0 CFs fEiZ B AT 4E, L 65%K1 7 384 BT 75 (K724 4 ARk
Br 755 B BRI I ALAE B, DL 55%M 77 A B TR 1774 24 C2E Me
BT 75 BRI ARAL AL BN, LA 66% 107 23 A2 i 75 (M7= TEIRHh 5] A 25
3T WM IR Thy 25N 78%; (RS 51 NEWy th 15 51 T T
W) Ti, PR 80%. BHJE X EEE T N FEUREE R XSRS, 4EURIEA H
I, WEER BN P 1 T, PR T0%; Ak, BA AR N BRI (Et, Ph, Bn)
[y N5 ik P DR A5 M JE 0 A, R LR AT SRS, A 65-85% A= 22453 B TIUH ™40 o

3.5 mRKL

Me t
©\ i'v'e 390 nm (5 W) Bu
TBADT (1 mol%)
N Yo  + 'BuCHO y 0
|
Me

MeCN : H,O = 9:1, air, 32 h \

1a 4a 5a
(6 mmol, 1.051 g) (0.708 g, 51% yield)
Scheme3-14 57 25 515

FRATCL N-FRIE-N-FEE AT (1a) FI=FE R (4a) NRNJEY
HHAT T e sz . iR (Scheme 3-14) , 24 1.051 g (6 mmol) ) 1a F1=H
B (da) TEARAE SN SFAF T HEAT B HER SR BRME SN, B 51%77 %433 1 H
PR Sa.
3.6 RRZHEIRG
3.6.1 BEERNLE

NTRFZINAIE, A7 T H R ROR S, AR W
25 mL JEFA S HOIMN N-F - N-2R 3 B PY IR IER% (1a, 35.0 mg, 0.20 mmol) .
—HRE L (4a,34.5 mg, 2 equiv.) « TBADT (6.7 mg, 1 mol%) « TEMPO (62.5
mg, 0.4 mmol, 2 equiv.) 1 MeCN : H O =9:1 (2.0 mL) . B RNESWE T TR
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MR, #£390nm (5W) ) LED M N=IEBEHE 16h, SN ERIGHERS
I B R [ Sa, JFIEIE HRMS A 2R S KIN G4 B AT C, R IZH
err e b B ke, 48R Prs (Scheme 3-15)

M
e TEMPO (2 equiv.) Me>(j<Me
TBADT (1 mol%) M N <M
N0 +  BuCHO + Me N 5 e
o

390 nm LEDs (5 W) '

I\I/Ie 00O
MeCN : H,O =9:1, air, 16 h j’\
1a B ¢

4a 5
a, trace detected by HRMS

Scheme3-15 [ H 3E7 K 5256

17 #333 RT: 1.75 AV: 1 NL:3.33E7
T: FTMS + p ESI Full ms [200.0000-800.0000]
214.2165

® MeQMe

90 Me r|4 Me

85 >ro

75 [M+H]* Calcd For C,3H2sNO* 214 2165
70 Found 214 2165

/

& 3

Relative Abundance

8 5 &8 & 8

8 B

212.2008
2152189
214.0838 218.1540
10 215.0016 —
| 2161212 217.1040 219.1573 219:3939 |
B
212 213 214 215 216 27 218 219 220
miz

Y 213.2041

Scheme 3-16 B (11757 1% 5 i

17 #82-778 RT: 045401 AV: 697 NL:'6.37E8
T: FTMS + p ESI Full ms [200.0000-800.0000]

100 304.1909

95

80

85 273.1958 MEQME
80 e N Me

0, .0
- pa
70
[M+H]* Caled For C14HosNOS* 242 2115
Found 242 2115

Relative Abundance
o
=]

45
©
35
30
2.
- 362.2600
20-
2422115
15
10 320.2587 )
5 394.2588 e
e Ll J LU e 5122915 1558 S0 B313713 07677 74 5121
e ML B! B W ARV TSI ! e B
200 250 300 350 400 450 500 550 500 550 700 750 800

miz

Scheme 3-17 C 5527 #Eii 1
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3.6.2 FFRKTSLLG
70
{ I Light off
60 - 5a
54
50 +
43
3\i40_
= 30
)
e 30 H
209 16
10 H
0
0 3 6 9 12 15 18 21 24
Time (h)

Scheme 3-18 JT 5CAT 5246

N T BAEZ RN AR S TR RSO, BT T I ORAT SERR 7T . FE— AR T
JIPEHERE ) 10 mL TR AR, I N-HIE-N- R S IR IR fZ (1a, 35.0
mg, 0.20 mmol) . =3 2 (4a, 34.5 mg, 2 equiv.) - TBADT (6.7 mg, 1 mol%)
AT MeCN : H0=9:1 (2.0 mL) . =¥ FA 390 nm, 5 W LED X 3 4T [A] & 2
eI, JERURM 3 h, fF1Eel RN 3 he WIEIFT7R (Scheme 3-18) , JGHHS Sa
(7= SAEAWT EFE, A RIS Sa (P22 ATE BT, 1285 R, RN E
FrEE G
3.6.3 FIRERYR RZHEE

*& @ @f ‘fﬁ

2

TBADT-H’
Coﬁx )
202
4

TBADT TBADT

Scheme 3-19 g /I ¥ °] G811 e S AL EE
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X
Ar H
TBADT* 6

[

TBADT TBADT-H
A

i
>_/\ 1a
(0]
iy N
B
Scheme 3-20 77 7 % A A ) S AL EE
BET B S ST AN OGKT S I 45 S DA R SS H SCER AR IR 2
SR A] B NATLEE (Scheme 3-19) o 46, fEIESRAMERIEUR T, TBADT 28
R AS I TBADT, SR 5 IE PP B AL S P P B — AN EUR T, T A R
REESE H AL A, WERE Ik A BEBOY e 4E H B 3% B 1 CO, TBADT H{%A<
AR TEBOGCHEAIERR, RN Aol A A B E 7. S, & ReMEE 1a 1
C-C Xt b, AR ek C, ARJE#AT 7 7 NI, A E B EE D. J&)5,
dial 4k D 7E EREE B HERE FAEAS TAE T, BdEE %S (HAD
BE— DAL = 5
LT LI SLI0 1 25 SRR 05 S 5 SN AT BE Y SRR (Scheme 3-20) o
B, ILEIMGHIER T, TBADT ZZRBUR A ) TBADT", A5 3544 A\
WAL S PRI — AN ER T, TR U R EL H B 5E A F1 TBADT-H', B3 H
HAE A MRS 1a 1) C-C XU F, AR iEik B, )5, ek B £ TBADT-H
ERF, BREE PR (HAT) #E—B8N= 7.

3.7 SCUGERSY
3.7.1 N- B EHAGEIZROH %

R2
D ¢ z :
R c” o N R 1)NaH, THF, 0 C - N R
= R'=+ _ R‘]_I
N0
S;

7

NH2 Et,N, DCM, 0 C - 1t 2) Mel or R3Br, 0 C - rt =
$4

Scheme 3-21 N-75 3t F 35 TR I Bk 1 1) o) 2%
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fE0°C F, M St (8.0mmol) =7 (1.6193 g, 16.0 mmol) [ & H )i
(18.0 mL) VW, N PGS (1.0036 g, 9.6 mmol) , INZE KT
PRRAE IR R — R RN SERUG, FH CIR CFRFIK R G IEAT A, |
JENENA, FIENKM, BHHATK NaaSOs T4, T2 G THIE, %
IR 28 RAC R 2 o M@ A E T 4lid (PE:EA=9:1) , 1320 1Mt
e (S2) o

f£0°C T, [\ 20 mL PUSE MR DA BEZ S2 (6.5 mmol, 1.0 equiv.) [
WM NS SN (7.8 mmol, 1.2 equiv.) . FEFH[EEE FHtHE 15 0805,
TN 5% R3Br (7.8 mmol, 1.2 equiv.) o BIREYTHE ZE S EIHFHEE 5 ho
RISERUE, HCBR CBRAKAR G YT ZEER, LR NENAE, FEAKA,
ANAHFTEK NaaSOs T8, TR 58 ST REAT IS, VA 70 e i 28 R AR 250 M

YA R4l (PE:EA=9:1) , BEMHN=Y.
3.72 1, 3-“HE3-FHRE _SB|WR-2-F (5a) HIZH—RRITE

Me t
Me 390 nm (5 W) Bu
TBADT (1 mol%) o
N~ 0 + 'BuCHO N
|
Me

MeCN : H,O = 9:1, air, 16 h \

1a 4a 5a
Scheme 3-22 1,3-— F1RE-3-37 [0k — 2001 We-2- JH 1) 1) 45
FE—NBA TR 25 mL B A D88 T, N N-FHE-N- 2805 FRE T
W% (1a, 35.0mg, 02mmol) . —HXZME (4a, 1.0mL) . YT ET49K
B (6.7mg, 1 mol%) F1 MeCN :H0=9:1 (2.0mL) . KMNMEAWAEZETS
ST, H390nm (5W) [ LED AT M4 16 he RNV, VA7IFIEH-ZK
2. M s E Mgt (PE:EA=9:1) , B HF Y 5a NEGIH
& (28.7mg, F7F 62%) .
373 N-RE-N-FE2-FEAFRA-FETER (7T2) SIESHN—RLE

Me 380 nm (10 W) Mo
i ©Ao TBADT (1 mol%) @\
N= -0 MeCN, Ny, 16 h N o ©
Me I
Me

1a 6a Ta

Scheme 3-23 N-H - N-FE -2 B L -4- 58 -4- 8 T Tk g 1) ) 2%

61



L N N 2T e A e

FE—NBA TR 25 mL BT A D88 H, N N-FJE-N- 2805 FRE T
J#&WERZ (1a, 35.0mg, 0.2mmol) . ZF [ (6a, 34.5mg, 0.4 mmol) . JUT
RARE (6.7mg, 1mol%) MM (2.0mL) . RMIBESWEZIRA A
N, F380nm (10 W) ) LED X f&5T 16 he M EERIG, 177 el 28 R A
Fo KB AL ENT 4 (PE:BA=9:1) , B3 HFR74 7a AT QMR
& (40.0 mg, =% 71%) .

3.8 FEHIRIRIEEIE

Me tBU

1,3-Dimethyl-3-neopentylindolin-2-one (5a). White solid; 62% yield (28.7 mg). 'H
NMR (600 MHz, CDCl3): 6 = 7.26 (t, J = 7.8 Hz, 1H), 7.20 (d, J = 7.2 Hz, 1H),
7.03 (t, J= 7.8 Hz, 1H), 6.85 (d, /= 7.8 Hz, 1H), 3.72 (s, 3H), 2.16 (d, J = 14.4 Hz,
1H), 1.86 (d, J = 14.4 Hz, 1H), 1.30 (s, 3H), 0.61 (s, 9H); '*C NMR (150 MHz,
CDClz): 6 = 181.1, 143.0, 134.3, 127.6, 124.0, 122.1, 108.1, 50.9, 47.5, 31.9, 30.9,
28.4,26.3.

Me Bu

MeO
(@]
N

Me
5-Methoxy-1,3-dimethyl-3-neopentylindolin-2-one (Sb). Colourless oil; 68% yield
(35.5 mg). 'H NMR (600 MHz, CDClz): 3 = 6.82 (s, 1H), 6.79 (d, J = 8.4 Hz, 1H),
6.75 (d, J= 8.4 Hz, 1H), 3.80 (s, 3H), 3.20 (s, 3H), 2.15 (d, /= 14.4 Hz, 1H), 1.83 (d,
J=14.4 Hz, 1H), 1.28 (s, 3H), 0.63 (s, 9H); *C NMR (150 MHz, CDCl3): 3 = 180.8,
155.8, 136.6, 135.8, 111.8, 111.6, 108.3, 55.9, 50.9, 47.9, 31.9, 30.9, 28.4, 26.4.

1,3,5-Trimethyl-3-neopentylindolin-2-one (5¢). White solid; 65% yield (31.9 mg).
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'H NMR (600 MHz, CDCL): & = 7.05 (d, J = 7.8 Hz, 1H), 7.01 (s, 1H), 6.73 (d,J=
7.8 Hz, 1H), 3.20 (s, 3H), 2.34 (s, 3H), 2.14 (d, J = 14.4 Hz, 1H), 1.83 (d, J= 14.4 Hz,
1H), 1.28 (s, 3H), 0.61 (s, 9H); 3C NMR (150 MHz, CDCls): § = 181.1, 140.6, 134.4,
131.5, 127.8, 124.8, 107.8, 50.9, 47.6, 31.9, 30.9, 28.4, 26.4, 21.3.

5-Fluoro-1,3-dimethyl-3-neopentylindolin-2-one (5d). White solid; 66% yield (32.9
mg). '"H NMR (600 MHz, CDCls): & = 6.98-6.95 (m, 2H), 6.77 (dd, J = 8.4, 4.2 Hz,
1H), 3.21 (s, 3H), 2.16 (d, J = 14.4 Hz, 1H), 1.83 (d, J = 14.4 Hz, 1H), 1.29 (s, 3H),
0.63 (s, 9H); '’F NMR (564 MHz, CDCls): = —121.3; 3C NMR (150 MHz, CDCI):
0 =180.7,159.2 (d, J = 240.7 Hz), 138.9 (d, /= 1.6 Hz), 136.2 (d, /= 8.1 Hz), 113.8
(d, J=23.3 Hz), 112.0 (d, J = 24.8 Hz), 108.5 (d, J= 7.8 Hz), 50.9, 48.00, 47.99, 31.9,
30.9, 28.3, 26.5.

Me tBu
Cl
O
N
Me
5-Chloro-1,3-dimethyl-3-neopentylindolin-2-one (5e). White solid; 60% yield (31.9
mg). '"H NMR (600 MHz, CDCl3): 8 = 7.24 (dd, J = 8.4, 1.8 Hz, IH), 7.17 (d, J= 1.8
Hz, 1H), 6.77 (d, J = 8.4 Hz, 1H), 3.21 (s, 3H), 2.16 (d, J= 14.4 Hz, 1H), 1.83 (d, J =
14.4 Hz, 1H), 1.29 (s, 3H), 0.63 (s, 9H); '3*C NMR (150 MHz, CDCl;): § = 180.6,
141.5, 136.2, 127.62, 127.59, 124.4, 109.1, 50.9, 47.8, 31.9, 31.0, 28.3, 26.5.
Me t
Br Bu
O
N
Me
5-Bromo-1,3-dimethyl-3-neopentylindolin-2-one (5f). White solid; 58% yield (36.0
mg). '"H NMR (600 MHz, CDCl3): 8 = 7.39 (dd, J = 8.4, 1.8 Hz, 1H), 7.31 (d, /= 1.8
Hz, 1H), 6.73 (d, J = 8.4 Hz, 1H), 3.20 (s, 3H), 2.15 (d, /= 14.4 Hz, 1H), 1.83 (d, J =
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14.4 Hz, 1H), 1.29 (s, 3H), 0.63 (s, 9H); '*C NMR (150 MHz, CDCL): & = 180.5,
142.0, 136.6, 130.5, 127.2, 114.9, 109.6, 50.9, 47.8, 31.9, 31.0, 28.3, 26.5.

Me By

FsC
@)
N

Me
1,3-Dimethyl-3-neopentyl-5-(trifluoromethyl)indolin-2-one (5g). Colourless oil;
62% yield (37.1 mg). 'H NMR (600 MHz, CDCl3): & = 7.56 (d, J = 8.4 Hz, 1H), 7.43
(s, IH), 6.92 (d, J = 8.4 Hz, 1H), 3.26 (s, 3H), 2.19 (d, /= 14.4 Hz, 1H), 1.90 (d, J =
14.4 Hz, 1H), 1.33 (s, 3H), 0.61 (s, 9H); '°F NMR (564 MHz, CDCl3): 8 = —-61.5; 13C
NMR (150 MHz, CDCl): 6 = 181.0, 146.0, 135.0, 125.5 (q, J=4.1 Hz), 124.5 (q, J =
33.4 Hz), 123.7, 121.0 (q, /= 3.4 Hz), 107.9, 51.0, 47.5, 31.9, 30.9, 28.2, 26.6.

Me By

EtO,C
o)
N

\

Me

Ethyl-1,3-dimethyl-3-neopentyl-2-oxoindoline-5-carboxylate (5h). White solid,;
52% yield (31.5 mg). 'H NMR (600 MHz, CDCl3): 8 = 8.03 (d, J = 8.4 Hz, 1H), 7.88
(s, 1H), 6.89 (d, J = 8.4 Hz, 1H), 4.38 (q, J = 7.2 Hz, 2H), 3.26 (s, 3H), 2.17 (d, J =
14.4 Hz, 1H), 1.93 (d, /= 14.4 Hz, 1H), 1.41 (t, J= 7.2 Hz, 1H), 1.33 (s, 3H), 0.61 (s,
9H); *C NMR (150 MHz, CDCl): & = 181.4, 166.7, 147.0, 134.3, 1304, 125.1,
124.5, 107.6, 61.0, 50.9, 47.3, 31.9, 31.0, 28.2, 26.5, 14.5; HRMS (ESI) m/z: [M+H]*
Calcd For Ci3H26NO3™ 304.1907; Found 304.1909.

Me By B Me Bu
/@fgo + )
Br N N
Me Me
5i 5i'

6-Bromo-1,3-dimethyl-3-neopentylindolin-2-one (5i) and 4-Bromo-1,3-dimethyl-
3-neopentylindolin-2-one (5i’) (5i:5i’ = 1:5). Colourless oil; 45% yield (27.9 mg). 'H
NMR (600 MHz, CDCL3): 6 = 7.17 (d, J = 7.8 Hz, 0.4H), 7.14-7.13 (m, 2H), 7.06 (d,

J=17.8 Hz, 0.2H), 7.00 (s, 0.2H), 6.80 (dd, J = 5.4, 2.4 Hz, 1H), 3.21 (s, 3H), 3.20 (s,
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0.6H), 2.46 (d, J = 14.4 Hz, 1H), 2.15 (d, J = 14.4 Hz, 0.2H), 1.94 (d, J = 14.4 Hz,
1H), 1.84 (d, J = 14.4 Hz, 0.2H), 1.45 (s, 3H), 1.27 (s, 0.7H), 0.66 (s, 9H), 0.62 (s,
1.9H); 3C NMR (150 MHz, CDCls): & = 180.9, 180.5, 145.0, 144.3, 133.3, 132.3,
129.2, 126.9, 125.3, 124.9, 121.1, 120.2, 111.7, 107.2, 50.8, 49.7, 47.8, 47.4, 31.9,
31.0,30.2,29.8, 29.7, 28.3, 26.49, 26.46, 24.3.

Me tBu

O
N

OMe Me
6-Methoxy-1,3-dimethyl-3-neopentylindolin-2-one (5j). Yellow solid; 52% yield
(27.2 mg). '"H NMR (600 MHz, CDCl3): 6 = 6.96 (t, J = 7.8 Hz, 1H), 6.82 (dd, /= 7.2,
1.8 Hz, 2H), 3.86 (s, 3H), 3.49 (s, 3H), 2.13 (d, /= 14.4 Hz, 1H), 1.82 (d, J = 14.4 Hz,
1H), 1.27 (s, 3H), 0.62 (s, 9H); '3C NMR (150 MHz, CDCls): 6 = 181.4, 145.5, 136.1,
130.8, 122.5, 116.9, 111.3, 56.0, 51.1, 47.6, 31.9, 30.9, 29.7, 28.7; HRMS (ESI) m/z:
[M+H]" Calcd For C16H24NO2" 262.1802; Found 262.1800.

Me tBu

@)
N

\

Cl Me
7-Chloro-1,3-dimethyl-3-neopentylindolin-2-one (5k). Colourless oil; 45% yield
(23.9 mg). 'H NMR (600 MHz, CDClz): 6 = 7.21 (t,J = 7.8 Hz, 1H), 6.96 (d, J= 7.8
Hz, 1H), 6.76 (d, J = 7.8 Hz, 1H), 3.21 (s, 3H), 2.37 (d, J = 14.4 Hz, 1H), 2.01 (d, J =
14.4 Hz, 1H), 1.44 (s, 3H), 0.66 (s, 9H); '3C NMR (150 MHz, CDClz): & = 180.5,
144.8, 131.6, 130.7, 129.0, 123.7, 106.7, 48.9, 48.3, 31.8, 30.1, 26.6, 24.5.

1,3-Dimethyl-3-neopentyl-1,3-dihydro-2H-benzo|g]indol-2-one (51). Colourless oil;
60% yield (33.8 mg). 'H NMR (600 MHz, CDCl3): 8 = 7.69 (d, J = 7.8 Hz, 1H),
7.50-7.47 (m, 2H), 7.41 (dd, J = 16.2, 8.4 Hz, 2H), 6.92 (d, J = 7.8 Hz, 1H), 3.50 (s,
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3H), 2.62 (d, J = 14.4 Hz, 1H), 1.95 (d, J = 14.4 Hz, 1H), 1.72 (s, 3H), 0.52 (s, 9H);
13C NMR (150 MHz, CDClL): § = 174.0, 138.5, 136.9, 133.5, 126.7, 126.4, 125.9,
124.3,122.5,119.7, 108.2, 57.9, 45.9, 35.5, 32.1, 30.9, 29.6.

Me tBu
N

N
| o}
Z N

Me
1,3-Dimethyl-3-neopentyl-1,3-dihydro-2H-pyrrolo|3,2-b|pyridin-2-one (Sm).
White solid; 70% yield (32.5 mg). '"H NMR (600 MHz, CDCls): 6 = 8.23 (d, J = 4.8
Hz, 1H), 7.17 (dd, J = 7.8, 4.8 Hz, 1H), 7.08 (d, J = 7.8 Hz, 1H), 3.25 (s, 3H), 2.13
(dd, J = 25.8, 14.4 Hz, 2H), 1.37 (s, 3H), 0.59 (s, 9H); '3*C NMR (150 MHz, CDCls):
0 =179.6, 155.6, 142.5, 138.2, 122.4, 114.0, 50.2, 47.9, 31.7, 30.8, 26.2, 26.0; HRMS
(ESI) m/z: [M+H]" Caled For C14H21N2O" 233.1648; Found 233.1649.

sha
N~ O
H

2,4,4-Trimethyl-N-phenylpentanamide (5n). White solid; 32% yield (14.0 mg). 'H
NMR (600 MHz, CDCLs): & = 7.52 (d, J = 7.8 Hz, 2H), 7.36 (s, 1H), 7.30 (t, J = 7.8
Hz, 2H), 7.09 (t, J = 7.8 Hz, 1H), 2.44-2.39 (m, 1H), 1.99 (dd, J = 14.4, 9.0 Hz, 1H),
1.24 (d, J=7.2 Hz, 3H), 1.20 (s, 1H), 0.92 (s, 9H); '*C NMR (150 MHz, CDCl3): § =
175.9, 138.3, 129.1, 124.2, 120.0, 47.9, 39.4, 31.0, 29.7, 21.3.

Me tBU

(TS5

\

Et
1-Ethyl-3-methyl-3-neopentylindolin-2-one (50). Colourless oil; 60% yield (29.4
mg). 'H NMR (600 MHz, CDCl3): 4 = 7.25 (td, J= 7.8, 1.2 Hz, 1H), 7.20 (d, J= 7.2
Hz, 1H), 7.02 (t, J = 7.8 Hz, 1H), 6.87 (d, J = 7.8 Hz, 1H), 3.90-3.84 (m, 1H),
3.72-3.66 (m, 1H), 2.16 (d, /= 14.4 Hz, 1H), 1.86 (d, /= 14.4 Hz, 1H), 1.28-1.25 (m,
6H), 0.64 (s, 9H); 1*C NMR (150 MHz, CDCl:): 8 = 180.7, 142.0, 134.6, 127.5, 124.2,
121.8, 108.3, 50.7,47.5, 34.6, 32.0, 31.0, 28.7, 12.4.
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Me tBU

(TS5

\

Ph

3-Methyl-3-neopentyl-1-phenylindolin-2-one (5p). White solid; 55% yield (32.3
mg). 'H NMR (600 MHz, CDCl;): & = 7.51 (t, J = 7.8 Hz, 2H), 7.42 (d, J = 7.8 Hz,
2H), 7.39 (t,J="7.8 Hz, 1H), 7.27 (d, J= 7.2 Hz, 1H), 7.18 (t,J= 7.8 Hz, 1H), 7.06 (t,
J=17.8 Hz, 1H), 6.86 (d, /= 7.8 Hz, 1H), 2.25 (d, /= 14.4 Hz, 1H), 1.94 (d, /= 14.4
Hz, 1H), 1.42 (s, 3H), 0.73 (s, 9H); *C NMR (150 MHz, CDCl3): & = 180.4, 142.8,
135.0, 134.1, 129.7, 127.9, 127.5, 126.4, 124.4, 122.6, 109.6, 51.1, 47.7, 32.1, 31.1,
29.0.

Me tBu

(T 5o

\

Bn

1-Benzyl-3-methyl-3-neopentylindolin-2-one (5q). White solid; 58% yield (35.7
mg). 'H NMR (600 MHz, CDCls): § = 7.32-7.28 (m, 4H), 7.25-7.23 (m, 1H), 7.20 (d,
J=172Hz, 1H), 7.14 (t, J= 7.8 Hz, 1H), 6.99 (t, /= 7.2 Hz, 1H), 6.77 (d, J = 7.8 Hz,
1H), 5.05 (d, J = 15.6 Hz, 1H), 4.78 (d, J = 15.6 Hz, 1H), 2.21 (d, J = 14.4 Hz, 1H),
1.90 (d, J = 14.4 Hz, 1H), 1.34 (s, 3H), 0.64 (s, 9H); 3*C NMR (150 MHz, CDCl3): &
= 181.2, 142.1, 136.2, 134.3, 128.8, 127.7, 127.6, 127.5, 124.1, 122.1, 109.2, 50.6,
47.6, 44.0,32.0,31.1, 29.2.

Me t
Bu Me t
o + @L I\Bu
N N~ o
CH;CH2CN CH,CH,CN
5r 5r

3-(3-Methyl-3-neopentyl-2-oxoindolin-1-yl)propanenitrile (5r) and N-
(2-Cyanoethyl)-2,4,4-trimethyl-NV-phenylpentanamide (5r’) (5r:5r> = 3:2).
Colourless oil; 68% yield (36.8 mg). '"H NMR (600 MHz, CDCl3): 6 =7.48 (t,J=7.8
Hz, 1.4H), 7.42 (t, J= 7.2 Hz, 0.7H), 7.29 (dd, J = 16.8, 8.4 Hz, 2.5H), 7.24 (d, J =

7.2 Hz, 1H), 7.07 (t, J = 7.2 Hz, 1H), 6.95 (d, J = 7.8 Hz, 1H), 4.03 (td, J = 7.2, 2.4
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Hz, 2H), 3.97-3.87 (m, 1.5H), 2.76 (t, J = 7.2 Hz, 2H), 2.72-2.69 (m, 1.3H),
2.39-2.33 (m, 0.7H), 2.17 (d, J= 14.4 Hz, 1H), 1.98 (dd, J=13.8, 9.0 Hz, 0.7H), 1.90
(d, J=14.4 Hz, 1H), 1.31 (s, 3H), 1.05 (d, J = 6.6 Hz, 2H), 0.76 (s, 6H), 0.64 (s, 9H);
3C NMR (150 MHz, CDCl3): 6 = 181.2, 178.0, 142.1, 140.8, 134.0, 130.1, 128.7,
128.3, 127.8, 124.5,122.7, 118.1, 117.3, 108.1, 50.6, 48.0, 47.5, 45.9, 36.1, 33.3, 31.9,
30.94, 30.86, 29.7, 28.9, 21.1, 16.4, 16.2; HRMS (ESI) m/z: [M+H]" Calcd For
Ci17H23N20" 271.1805; Found 271.1805; HRMS (ESI) m/z: [M+H]" Calcd For
C17H2sN20" 273.1961; Found 273.1958.

'Bu
Me
0]

N

~N

Me
(@)

2,4-Dimethyl-4-neopentylisoquinoline-1,3(2H,4H)-dione (5s). White solid; 62%
yield (32.2 mg). 'H NMR (600 MHz, CDCI;): 8 = 8.26 (d, J = 7.8 Hz, 1H), 7.60 (t, J
=7.8 Hz, 1H), 7.47 (d, J= 7.8 Hz, 1H), 7.42 (t, J = 7.8 Hz, 1H), 3.38 (s, 3H), 2.51
(d, J = 14.4 Hz, 1H), 2.03 (d, J = 14.4 Hz, 1H), 1.59 (s, 3H), 0.54 (s, 9H); *C NMR
(150 MHz, CDCl3): & = 176.8, 164.6, 144.2, 133.4, 129.0, 127.3, 126.9, 124.4, 55.5,
46.1, 33.6, 32.0, 30.7, 27.3.

Me Me
o+ L
NS0 ©
e Me

N

\

M
5t 5t

3-(2-Cyclopropyl-2-oxoethyl)-1,3-dimethylindolin-2-one (5t) and 4-Cyclopropyl
-V,2-dimethyl-4-o0xo0-N-phenylbutanamide (5t”) (5t:5¢> = 2:3). Yellow solid; 70%
yield (34.1 mg). 'H NMR (600 MHz, CDCls): & = 7.44-7.38 (m, 6H), 7.33 (t, J= 7.2
Hz, 1.7H), 7.24 (t, J= 7.8 Hz, 1H), 7.16 (d, J = 7.2 Hz, 1H), 7.00 (t, J = 7.2 Hz, 1H),
6.85 (d, J="7.8 Hz, 1H), 3.24 (d, J = 5.4 Hz, 7.5H), 2.90-2.88 (m, 1.5H), 2.42 (dd, J
= 18.0, 3.6 Hz, 1.3H), 1.90-1.86 (m, 1.4H), 1.82-1.78 (m, 1H), 1.36 (s, 3H),

1.03-1.01 (m, 1.9H), 0.96 (d, J = 6.6 Hz, 4.6H), 0.86-0.81 (m, 4.5H), 0.75-0.71 (m,
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3H); 3C NMR (150 MHz, CDCls): & = 209.6, 206.7, 180.4, 175.8, 144.1, 143.6,
133.5, 129.6, 127.9, 127.8, 127.7, 122.2, 122.0, 108.1, 50.6, 47.3, 45.4, 37.6, 32.1,
26.4,24.6,20.49, 20.46, 17.8, 10.8, 10.7, 10.6, 10.5.

Me

@)
N

Me

3-(Cyclobutylmethyl)-1,3-dimethylindolin-2-one (5u). Yellow solid; 15% yield (6.9
mg). 'H NMR (600 MHz, CDCL): § = 7.25 (t, J = 7.8 Hz, 1H), 7.16 (d, J = 7.2 Hz,
1H), 7.05 (t, J="7.2 Hz, 1H), 6.82 (d, J = 7.8 Hz, 1H), 3.19 (s, 3H), 2.04 (dd, J = 12.6,
6.6 Hz, 1H), 1.93-1.89 (m, 1H), 1.87-1.84 (m, 1H), 1.71-1.70 (m, 1H), 1.63-1.56 (m,
3H), 1.49-1.45 (m, 1H), 1.41-1.38 (m, 1H), 1.32 (s, 3H); '*C NMR (150 MHz,
CDCl): 6 = 180.9, 143.4, 134.3, 127.7, 122.9, 122.3, 107.9, 48.0, 45.7, 33.1, 29.6,
29.0, 26.3, 24.1, 19.0.

Me

0]
0]

N

Me
3-(2-Cyclobutyl-2-oxoethyl)-1,3-dimethylindolin-2-one (5u’). Yellow solid; 61%
yield (31.4 mg). 'H NMR (600 MHz, CDClz): 8 = 7.25 (t, /= 7.8 Hz, 1H), 7.16 (d, J
=7.2 Hz, 1H), 7.05 (t,J= 7.2 Hz, 1H), 6.82 (d, J= 7.8 Hz, 1H), 3.19 (s, 3H), 2.04 (dd,
J =126, 6.6 Hz, 1H), 1.93—-1.89 (m, 1H), 1.87-1.84 (m, 1H), 1.71-1.70 (m, 1H),
1.63-1.56 (m, 3H), 1.49-1.45 (m, 1H), 1.41-1.38 (m, 1H), 1.32 (s, 3H); *C NMR
(150 MHz, CDCl): 6 = 180.9, 143.4, 134.3, 127.7, 122.9, 122.3, 107.9, 48.0, 45.7,
33.1, 29.6, 29.0, 26.3, 24.1, 19.0; HRMS (ESI) m/z: [M+H]" Calcd For CisH20NO>"
258.1489; Found 258.1487.

Me

0]
N

Me
3-(Cyclobutylmethyl)-1,3-dimethylindolin-2-one (5v). Yellow solid; 27% yield
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(13.1 mg). 'H NMR (600 MHz, CDCls): & = 7.26 (t, J = 8.4 Hz, 1H), 7.17 (d, J = 7.2
Hz, 1H), 7.06 (t, J = 7.2 Hz, 1H), 6.84 (d, J = 7.8 Hz, 1H), 3.22 (s, 3H), 2.06 (dd, J =
13.8, 7.2 Hz, 1H), 1.89 (dd, J = 13.8, 6.0 Hz, 1H), 1.48-1.38 (m, 4H), 1.34 (s, 3H),
1.30-1.22 (m, 4H), 1.04-0.97 (m, 1H); *C NMR (150 MHz, CDCls): & = 181.2,
143.4, 134.6, 127.7, 123.0, 122.4, 108.0, 48.6, 44.6, 37.4, 33.9, 32.9, 26.3, 25.4, 25.1,
25.0.

Me

o
@)

N

Me
3-(2-Cyclopentyl-2-oxoethyl)-1,3-dimethylindolin-2-one (5v’). Yellow solid; 41%
yield (22.3 mg). '"H NMR (600 MHz, CDCl:): = 7.24 (t,J = 7.8 Hz, 1H), 7.11 (d, J =
7.2 Hz, 1H), 6.99 (t, J = 7.8 Hz, 1H), 6.86 (d, J = 7.8 Hz, 1H), 3.27 (s, 3H), 3.13 (s,
2H), 2.73 (q, J= 7.8 Hz, 1H), 1.72-1.63 (m, 4H), 1.55-1.48 (m, 4H), 1.33 (s, 3H); *C
NMR (150 MHz, CDCl): 6 = 209.2, 180.7, 143.9, 133.9, 127.9, 122.2, 121.7, 108.3,
51.1, 49.1, 45.3, 28.9, 28.4, 26.5, 26.1, 26.0, 24.7; HRMS (ESI) m/z: [M+H]" Calcd

For C17H22NO;" 272.1645; Found 272.1642.
Me

@)
N

Me

3-(Cyclohexylmethyl)-1,3-dimethylindolin-2-one (Sw). Yellow oil; 24% yield (12.4
mg). 'H NMR (600 MHz, CDCl3): 8 = 7.26 (td, J= 7.8, 1.2 Hz, 1H), 7.16 (d, J= 7.2
Hz, 1H), 7.06 (td, J= 7.8, 0.6 Hz, 1H), 6.84 (d, /= 7.8 Hz, 1H), 3.22 (s, 3H), 1.93 (dd,
J=13.8,7.2 Hz, 1H), 1.73 (dd, J = 13.8, 5.4 Hz, 1H), 1.53-1.45 (m, 3H), 1.35-1.33
(m, 1H), 1.31 (s, 3H), 1.22 (d, J = 1.2 Hz, 1H), 1.02-0.90 (m, 4H), 0.85-0.81 (m, 1H),
0.79-0.72 (m, 1H); *C NMR (150 MHz, CDCl3): § = 181.3, 143.2, 134.6, 127.7,
122.9, 122.5, 108.1, 48.0, 45.6, 34.9, 34.6, 33.7, 26.33, 26.28, 26.22, 26.15.
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Me

@)
O

N

Me
3-(2-Cyclohexyl-2-oxoethyl)-1,3-dimethylindolin-2-one (5w’). Yellow solid; 48%
yield (27.4 mg). 'H NMR (600 MHz, CDClz): 8 = 7.24 (t, /= 7.8 Hz, 1H), 7.10 (d, J
=7.2 Hz, 1H), 6.99 (t, J= 7.2 Hz, 1H), 6.85 (d, J= 7.8 Hz, 1H), 3.27 (s, 3H), 3.12 (dd,
J =384, 18.0 Hz, 2H), 2.20-2.16 (m, 1H), 1.71-1.69 (m, 3H), 1.61-1.59 (m, 1H),
1.49-1.43 (m, 1H), 1.32 (s, 3H), 1.26-1.17 (m, 3H), 1.12-1.07 (m, 2H); *C NMR
(150 MHz, CDCl;): 6 = 210.1, 180.7, 143.9, 133.8, 127.9, 122.2, 121.7, 108.3, 50.6,
47.9,45.2,29.0,28.3, 28.1, 26.5, 25.8, 25.7, 25.6, 25.5, 24.7.

Me
Me

Me
@]

N

Me
3-Isobutyl-1,3-dimethylindolin-2-one (5x). White solid; 56% yield (24.3 mg). 'H
NMR (600 MHz, CDCls): & = 7.26 (t, J = 7.2 Hz, 1H), 7.16 (d, J = 7.2 Hz, 1H), 7.06
(t, J=17.2 Hz, 1H), 6.85 (d, J = 7.8 Hz, 1H), 3.22 (s, 3H), 1.94 (dd, J = 13.8, 7.8 Hz,
1H), 1.76 (dd, J=13.8, 5.4 Hz, 1H), 1.32 (s, 3H), 1.26-1.24 (m, 1H), 0.65 (d, J = 6.6
Hz, 3H), 0.61 (d, J = 6.6 Hz, 3H); *C NMR (150 MHz, CDCI3): § = 181.2, 143.3,

134.4,127.7,122.9, 122.5, 108.1, 48.2, 46.9, 26.31, 26.27, 25.7, 24.2, 23.0.

Et
Me

Et
@)

N

Me
3-(2-Ethylbutyl)-1,3-dimethylindolin-2-one (5y). Colourless oil; 48% yield (23.6
mg). 'H NMR (600 MHz, CDCL): § = 7.26 (t, J = 7.2 Hz, 1H), 7.16 (d, J = 7.2 Hz,
1H), 7.06 (t,J="7.2 Hz, 1H), 6.85 (d, J = 7.8 Hz, 1H), 3.22 (s, 3H), 1.94 (dd, J = 13.8,
7.8 Hz, 1H), 1.76 (dd, J = 13.8, 5.4 Hz, 1H), 1.32 (s, 3H), 1.26-1.24 (m, 1H), 0.65 (d,
J=6.6 Hz, 3H), 0.61 (d, J = 6.6 Hz, 3H); 13*C NMR (150 MHz, CDCl3): 6 = 181.2,

143.3,134.4, 127.7, 122.9, 122.5, 108.1, 48.2, 46.9, 26.31, 26.27, 25.7, 24.2, 23.0.
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Me
3-(4,4-Dimethyl-2-oxopentyl)-1,3-dimethylindolin-2-one (5z). Colourless oil; 46%
yield (25.2 mg). 'H NMR (600 MHz, CDClz): 8 = 7.25 (t, /= 7.8 Hz, 1H), 7.13 (d, J
=7.2 Hz, 1H), 7.00 (t, J= 7.8 Hz, 1H), 6.86 (d, J = 7.8 Hz, 1H), 3.27 (s, 3H), 3.08 (s,
2H), 2.13 (d, J= 2.4 Hz, 2H), 1.06 (s, 3H), 0.88 (s, 9H); 3C NMR (150 MHz, CDCl):
0 =207.0, 180.6, 143.9, 133.7, 127.9, 122.2, 121.9, 108.3, 54.9, 52.3, 47.7, 45.5, 29.8,
29.7, 26.5, 24.6; HRMS (ESI) m/z: [M+H]" Calcd For C17H24NO>" 274.1802; Found

274.1802.
Me
AN H & e
N NS0 ©
Me Me
5aa 5aa'

1,3-Dimethyl-3-(2-oxopentyl)indolin-2-one (5aa) and N,2-Dimethyl-4-0xo0-/V-
phenylheptanamide (5aa’) (Saa:5aa’ = 3:1). Colourless oil; 75% yield (36.8 mg). 'H
NMR (600 MHz, CDCl;): 8 = 7.45-7.42 (m, 1.3H), 7.35-7.33 (m, 0.4H), 7.27-7.23
(m, 1.3H), 7.13 (d, /= 7.2 Hz, 1H), 7.00 (t, /= 7.8 Hz, 1H), 6.86 (d, J= 7.8 Hz, 1H),
3.27 (s, 3H), 3.24 (s, 1H), 3.07 (s, 2H), 2.40-2.30 (m, 1H), 2.28-2.17 (m, 2H), 1.58 (q,
J=7.2Hz, 0.8H), 1.46-1.42 (m, 2H), 1.33 (s, 3H), 0.94 (d, J = 6.6 Hz, 1H), 0.89 (t, J
= 7.2 Hz, 1H), 0.77 (t, J = 7.2 Hz, 3H); '3C NMR (150 MHz, CDCl3): 8 = 210.2,
207.1, 180.5, 175.9, 144.2, 143.9, 133.7, 129.7, 128.0, 127.89, 127.85, 122.3, 121.8,
108.3, 49.8, 47.0, 45.3, 44.84, 44.82, 37.7, 32.1, 26.5, 24.6, 17.9, 17.3, 17.0, 13.9,
13.6.
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N,2-Dimethyl-4-o0x0-/V,4-diphenylbutanamide (7a). Colourless oil; 71% yield (40.2
mg). '"H NMR (600 MHz, CDClz): 6 = 7.95 (d, J = 7.8 Hz, 2H), 7.53 (t, J = 7.2 Hz,
1H), 7.47-7.41 (m, 6H), 7.36 (t,J = 7.2 Hz, 1H), 3.67 (dd, J=18.0, 9.6 Hz, 1H), 3.27
(s, 3H), 3.09-3.04 (m, 1H), 2.79 (dd, J = 18.0, 3.6 Hz, 1H), 1.07 (d, /= 7.2 Hz, 3H);
3C NMR (150 MHz, CDCl3): & = 199.0, 175.9, 144.2, 136.8, 133.1, 129.7, 128.5,
128.1, 127.9, 127.8, 43.2, 37.7, 32.4, 18.0; HRMS (ESI) m/z: [M+H]" Calcd For

Ci1sH20NO2" 282.1489; Found 282.1489.
OMe

4-(4-Methoxyphenyl)-/V,2-dimethyl-4-oxo-/N-phenylbutanamide (7b). Colourless
oil; 88% yield (54.8 mg). '"H NMR (600 MHz, CDCls): 6 = 7.93 (d, J = 8.4 Hz, 2H),
7.46-7.44 (m, 4H), 7.35 (t, J = 6.6 Hz, 1H), 6.90 (d, J = 8.4 Hz, 2H), 3.85 (s, 3H),
3.61 (dd, J = 17.4, 9.6 Hz, 1H), 3.27 (s, 3H), 3.08-3.03 (m, 1H), 2.75 (dd, J = 174,
3.6 Hz, 1H), 1.06 (d, J= 7.2 Hz, 3H); *C NMR (150 MHz, CDCl3): 6 = 197.6, 176.0,
163.5, 144.2, 130.4, 130.0, 129.7, 127.9, 127.8, 113.7, 55.5, 42.9, 37.7, 32.5, 18.1;
HRMS (ESI) m/z: [M+H]" Calcd For C19H22NO3" 312.1594; Found 312.1590.

Cl
O
N (@]
Me

5-(4-Chlorophenyl)-/V,2-dimethyl-4-oxo-/N-phenylbutanamide (7c¢). White solid;
75% yield (47.4 mg). '"H NMR (600 MHz, CDCl3): 8 = 7.89 (d, J = 8.4 Hz, 2H),
7.47-7.45 (m, 4H), 7.40 (d, J = 8.4 Hz, 2H), 7.37 (s, 1H), 3.64 (dd, J = 18.0, 10.2 Hz,
1H), 3.27 (s, 3H), 3.08-3.03 (m, 1H), 2.74 (dd, J = 18.0, 3.6 Hz, 1H), 1.06 (d, J = 6.6
Hz, 3H); 3C NMR (150 MHz, CDCl3): 6 = 197.9, 175.8, 144.1, 139.5, 135.2, 129.8,
129.6, 128.9, 127.94, 127.92, 43.2, 37.8, 32.5, 18.1; HRMS (ESI) m/z: [M+H]" Calcd
For Ci1sH19CINOz" 316.1099; Found 316.1098.
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Br

4-(4-Bromophenyl)-N,2-dimethyl-4-oxo-N-phenylbutanamide (7d). Yellow solid,;
72% yield (51.9 mg). '"H NMR (600 MHz, CDCl:): 6 = 7.81 (d, J = 7.8 Hz, 2H), 7.57
(d, J=17.2 Hz, 2H), 7.47-7.46 (m, 4H), 7.37-7.34 (m, 1H), 3.63 (dd, J = 18.0, 10.2
Hz, 1H), 3.27 (s, 3H), 3.08-3.03 (m, 1H), 2.74 (dd, J = 18.0, 3.6 Hz, 1H), 1.06 (d, J =
6.6 Hz, 3H); *C NMR (150 MHz, CDCl3): & = 198.1, 175.8, 144.1, 135.6, 131.9,

129.8,129.7, 128.3, 128.0, 127.9,43.2, 37.8, 32.5, 18.1.
CF3

N,2-Dimethyl-4-o0xo0-N-phenyl-4-(4-(trifluoromethyl)phenyl)butanamide (7e).
Colourless oil; 65% yield (45.4 mg). '"H NMR (600 MHz, CDCl3): § =8.06 (d, J=7.8
Hz, 2H), 7.70 (d, J = 7.8 Hz, 2H), 7.48-7.47 (m, 4H), 7.38-7.37 (m, 1H), 3.70 (dd, J
=18.0, 10.2 Hz, 1H), 3.27 (s, 3H), 3.09-3.07 (m, 1H), 2.78 (dd, /= 18.0, 3.0 Hz, 1H),
1.08 (d, J = 6.6 Hz, 3H); 'F NMR (564 MHz, CDCl3): 8 = —63.1; '3C NMR (150
MHz, CDCl3): 6 = 198.1, 175.8, 144.1, 135.6, 131.9, 129.8, 129.7, 128.3, 128.0, 127.9,
43.2,37.8, 32.5, 18.1; HRMS (ESI) m/z: [M+H]" Calcd For Ci19H19F3NO," 350.1362;
Found 350.1358.

N~ "0 °
5-(3-Bromophenyl)-V,2-dimethyl-4-0xo-N-phenylbutanamide (7f). Yellow oil;
55% yield (39.6 mg). '"H NMR (600 MHz, CDClz): 4 = 8.09 (s, 1H), 7.87 (d, /= 7.8
Hz, 1H), 7.66 (d, J = 7.8 Hz, 1H), 7.47-7.46 (m, 4H), 7.38-7.37 (m, 1H), 7.32 (t, J =

7.8 Hz, 1H), 3.64 (dd, J = 18.0, 9.6 Hz, 1H), 3.27 (s, 3H), 3.07-3.06 (m, 1H), 2.74 (dd,
J=17.8, 3.6 Hz, 1H), 1.07 (d, J = 6.6 Hz, 3H); '°F NMR (564 MHz, CDCls): & =
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—121.0; *C NMR (150 MHz, CDCl3): & = 197.8, 175.8, 144.1, 138.6, 136.0, 131.3,
130.2, 129.8, 128.0, 127.9, 126.8, 123.0, 43.3, 37.8, 32.5, 18.1.

l}l o (e Me
Me

N,2-Dimethyl-4-0xo0-/N-phenyl-4-(o-tolyl)butanamide (7g). Colourless oil; 66%
yield (39.0 mg). 'H NMR (600 MHz, CDCls): 6 = 7.66 (d, J = 7.8 Hz, 1H), 7.47-7.45
(m, 4H), 7.36-7.35 (m, 1H), 7.33 (t, J = 7.8 Hz, 1H), 7.24-7.20 (m, 2H), 3.55 (dd, J =
17.4, 9.6 Hz, 1H), 3.27 (s, 3H), 3.08-3.07 (m, 1H), 2.68 (dd, J = 17.4, 4.2 Hz, 1H),
2.46 (s, 3H), 1.03 (d, J= 7.2 Hz, 3H); '3C NMR (150 MHz, CDCls): § = 203.4, 175.9,
144.2, 138.2, 137.7, 131.8, 131.1, 129.8, 128.7, 128.0, 127.9, 125.7, 46.2, 37.8, 32.8,
21.2, 18.0; HRMS (ESI) m/z: [M+H]" Calcd For Ci9H22NO2" 296.1645; Found
296.1642.

N,2-Dimethyl-4-(naphthalen-1-yl)-4-0xo-N-phenylbutanamide (7h). Yellow solid;
78% yield (51.7 mg). '"H NMR (600 MHz, CDCl3): 6 = 8.49 (s, 1H), 8.00 (d, J = 8.4
Hz, 1H), 7.94 (d, J = 7.8 Hz, 1H), 7.85 (t, J = 7.8 Hz, 2H), 7.57 (t, J = 7.2 Hz, 1H),
7.53 (d, J = 7.8 Hz, 1H), 7.51-7.45 (m, 4H), 7.36 (t, J = 7.2 Hz, 1H), 3.81 (dd, J =
18.0, 9.6 Hz, 1H), 3.29 (s, 3H), 3.13-3.10 (m, 1H), 2.93 (dd, J = 18.0, 3.6 Hz, 1H),
1.11 (d, J= 6.6 Hz, 3H); '3C NMR (150 MHz, CDCls): 8 = 199.0, 176.0, 144.2, 135.7,
134.2, 132.6, 129.9, 129.8, 129.7, 128.5, 128.4, 127.94, 127.89, 127.8, 126.8, 123.9,
43.3, 37.8, 32.6, 18.1; HRMS (ESI) m/z: [M+H]" Calcd For C22H22NO," 332.1645;
Found 332.1642.
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N,2-Dimethyl-4-oxo-N-phenyl-4-(thiophen-2-yl)butanamide (7i). Yellow oil; 80%
yield (46.0 mg). 'H NMR (600 MHz, CDCls): 8 = 7.72 (d, J = 3.6 Hz, 1H), 7.60 (d, J
=4.8 Hz, 1H), 7.45-7.44 (m, 4H), 7.36-7.35 (m, 1H), 7.10 (t, /= 3.6 Hz, 1H), 3.60
(dd, J=17.4,9.6 Hz, 1H), 3.26 (s, 3H), 3.10-3.04 (m, 1H), 2.75 (dd, J=17.4, 3.6 Hz,
1H), 1.06 (d, J=7.2 Hz, 3H); 3*C NMR (150 MHz, CDCl3): 6 = 191.9, 175.7, 144.1,
133.5, 132.2, 129.8, 128.1, 127.90, 127.87, 43.7, 37.7, 32.5, 18.0; HRMS (ESI) m/z:
[M+H]" Caled For C16H1sNO2S™ 288.1053; Found 288.1048.

Me

Cy

2-Methyl-4-0x0-N,4-diphenylbutanamide (7j). White solid; 70% yield (37.4 mg).
'H NMR (600 MHz, CDCL): & = 7.97 (d, J = 7.8 Hz, 2H), 7.85 (s, 1H), 7.57 (t, J =
7.2 Hz, 1H), 7.53 (d, J= 8.4 Hz, 2H), 7.46 (t, /= 7.8 Hz, 2H), 7.29 (t, /= 7.8 Hz, 2H),
7.07 (t, J=17.2 Hz, 1H), 3.61 (dd, J = 18.0, 9.0 Hz, 1H), 3.16-3.13 (m, 1H), 3.07 (dd,
J=18.0, 3.6 Hz, 1H), 1.36 (d, J = 7.2 Hz, 3H); '*C NMR (150 MHz, CDCl): § =
199.4, 174.1, 138.2, 136.6, 133.6, 129.1, 128.8, 128.3, 124.2, 119.9, 43.2, 37.0, 18.1;
HRMS (ESI) m/z: [M+H]" Calcd For C17H1sNO>" 268.1332; Found 268.1332.

O
l}l @)
Et

N-Ethyl-2-methyl-4-0x0-N,4-diphenylbutanamide (7k). Yellow solid; 65% yield
(38.4 mg). '"H NMR (600 MHz, CDCLz): 6 = 7.95 (d, J = 7.8 Hz, 2H), 7.53 (t, J= 7.2
Hz, 1H), 7.46-7.41 (m, 6H), 7.38-7.37 (m, 1H), 3.88-3.82 (m, 1H), 3.68-3.61 (m,
2H), 3.00-2.94 (m, 1H), 2.78 (dd, J = 18.0, 3.6 Hz, 1H), 1.12 (t, /= 7.2 Hz, 3H), 1.06
(d, J = 7.2 Hz, 3H); *C NMR (150 MHz, CDCl:): 8 = 199.1, 175.3, 142.5, 137.0,
133.1, 129.6, 129.0, 128.6, 128.2, 128.0, 44.3, 43.3, 32.8, 18.1, 13.1; HRMS (ESI)
m/z: [M+H]" Calcd For C19H22NO2" 296.1645; Found 296.1644.
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O
l}l @)
Ph

3-Methyl-4-0x0-N,N,4-triphenylbutanamide (71). Yellow oil; 85% yield (58.4 mg).
"H NMR (600 MHz, CDCl3): 8 = 7.96 (d, J = 7.8 Hz, 2H), 7.60-7.56 (m, 2H), 7.51 (4,
J =17.8 Hz, 1H), 7.43-7.40 (m, 4H), 7.33-7.28 (m, 5H), 7.14 (s, 1H), 3.74 (dd, J =
18.0, 10.2 Hz, 1H), 3.26-3.21 (m, 3H), 2.85 (dd, J = 18.0, 3.6 Hz, 1H), 1.20 (d, J =
7.2 Hz, 3H); *C NMR (150 MHz, CDCls): & = 199.1, 176.3, 143.1, 136.8, 133.1,
130.0, 129.7, 129.2, 128.9, 128.6, 128.1, 127.9, 126.8, 126.1,43.4,33.4, 17.9.

(@]
l}l (0]
Bn

N-Benzyl-2-methyl-4-0x0-/N,4-diphenylbutanamide (7m). Colourless oil; 72%
yield (51.5 mg). 'H NMR (600 MHz, CDClz): 6 = 7.97 (d, J = 7.8 Hz, 2H), 7.54 (t, J
= 7.2 Hz, 1H), 7.44 (t, J = 7.8 Hz, 2H), 7.34 (t, J = 7.2 Hz, 2H), 7.31-7.25 (m, 5H),
7.23-7.19 (m, 3H), 4.89 (q, J = 14.4 Hz, 2H), 3.72 (dd, J = 18.0, 10.2 Hz, 1H),
3.07-3.02 (m, 1H), 2.82 (dd, J = 17.4, 3.6 Hz, 1H), 1.10 (d, J = 6.6 Hz, 3H); 13C
NMR (150 MHz, CDCl3): 6 = 199.1, 175.9, 142.4, 137.8, 136.9, 133.1, 129.5, 129.0,
128.7, 128.6, 128.4, 128.2, 128.0, 127.3, 53.3, 43.3, 32.8, 18.1; HRMS (ESI) m/z:
[M+H]" Calcd For C24H24NO2" 358.1802; Found 358.1802.

3.9 KE/NH

B2, BAUFRT —FRIMES T, WIE N3 5 P 9 4 B R 5 g 7
P I P 32 R AL S SR C3 Jr 3 LM W], 7 S B A SUSE 262 R, LA 46-76%
P22 E T 26 N HAMEEY), (B35 FREAE A& TSRS, KT
PRSI, BATIEESATIRN BT
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£ 48 THOMERTIFHE TR V- S EREREERIZ S
FRIMLE R 3, 4-—SEMER L & R REDR L &4

41 ARE=R

3, 4-ZEVEMRER R SN — R EE N ERIT L, AT KRG
VIRZ5 5y T, FosE i BRI E SIS R S R . B R G SR £
AT BB AL 1 231 P IR AL B 08 68 A 5 1028 B ER R B, AR 1T 62K 77 42
TG RN A 2 B R S22 BRAE ) . ARk, efEE C-H AL
SR (112 Fee g nee R IR A7 A= P ¥ 5 B 3 1 L, ool My T A AU T
% (HAT) HLI 12 P8 HARE 1 [ BB AR AR F e BEvE 2 B2 0 . 1Z0d
AR RS 5 IR A TR B R S 82, RS 1 C(sp?)-H #2134
2, R HEbERRE, BEEETS TN 1, 3-HAT SHATE, RASHAE
A R A O 5 . AR TR ST, RS T U BEL, MR R4
EITRE T SO EBIRR

2018 4, Ye UREIZH M SHRE T — PR M Ak 14 N-J JH TR IS Ik i 23 - P AL
W R, ZISHFH DMF AEAR BT 2RI, A RURE T Mke 5 1 505 1)
T AABER, TCR BN IE JE AV BE AR o 2072 m i i T B 2RO
WREASRA GV, WSS 99% (Scheme 4-1) .

Ni(cod), (10 mol%)

R IPr-HCI (30 mol%) R
©\ f KO'Bu (30 mol%) ©\)§: o

N” 0 DMF (2 equiv.), toluene,100 °C N

|

PG

PG

Scheme 4-1 fRAEAL R SEALIE S P % 73 7~ N A 7 3 AL S
2020 £, Scheidt VARG 1Ptk ) Wi/ HC HEAL P R IE R S, S8
LT KA AT A BN 55 FE P IR IR A iR, 2E RS A8 1 1 P R B 2 A4 e v ] 4
Al P — SRy AR AR 1 S e Skomes, VR e 1 — Pl B th B slig ity i %
BACERA M AL S VIR BT ITi% (Scheme 4-2) .
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Q Q9 HEH (1.5 equiv.) o 0

R R? 1 mol% DPAIPN » i
| 10 mol% Sc(OTH)

CH5CN (0.1 M)
0 R blue LEDs, 5 h

O
Scheme 4-2 7K AT A2 A3V 57 ik A — R I PR3 Ji s

2020 4, Shenvi PRAAISHRIE 1\ — KRBT, RERSERIRE. 20t H7KAH
AN BRI R A SR o 12 S N A BRAE AR 9 TAFAE R R I
St AL AR FVE R S RGE R o BETCR I, AR MR A T, 12X
JSAT RE PR 5 B e OB A R AN S S R, HLOW G2 BRI AZ B AR A 1 R 4T (Scheme
4-3)

O, S T e
Scheme 4-3 i i AL KHH 2514 T ey U b I 2 (1) 3 S ) A s
2021 4, Huang PRAANORE | —Ma] WGHESFHOLMEMA R, @
WA BT (PCET) MLHISEHL T N-J5 ZE M BE ) mnk B 7 7 N A
SR o 12 SR AL M B, N iR A EE B M 15 R R 2R Ak
FRAL T — PR A H S 2 5% (Scheme 4-4)

Ir (dF(CF3)ppy); (dtbpy)PFg (2 mol%)
TfOH (1 equiv.)

3
» R LiBr (30 mol%) R2—R® »
N = H,0 (20 equiv.) N N
R'-r Rt O + R'5v
I PhCI, rt, N5, 24-96 h Z >N SN X0
|
R4

35 W blue LED R4 R4

NI
75 3l
=

Scheme 4-4 i TR G T4 (PCET) MLHISZIL /T W AT A0 W
2021 4, Huang PWREEHMIIFR T —FhFE T DU S ZEHR 16 MR 50
ST N-T5 HE B L R A VIR B o 124 RIE R MGG T, TS
M (1-Tetralone) MUSCEEAMGIRT B S, WHeRER 2 N-JFENIEBZ, &
A E B EE R, ZHREAE 1, 3-EUER RS E T Y, B T4 E
BEAE T BRI RN o R R R R B Re GRS, RS T 2 MR R0
THEIEM (Scheme 4-5)
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1-Tetralone (0.8 equiv.)

R4
3 3
R @\Rf X200 2 Squlv.) i R
NG > R'5r
= N 0 CH3CN, rt, N2, 48 h Z o)
R2

35 W blue LED

Scheme 4-5 UEZEHI N F R B S 1,3-F0EH 5 % 3,4- — F e
2022 4, Huang SRAAHNSSOKE 7 — M THHLAOE 737 4C2ZIPN HAT I
JCHEAL RIS, SEIL T N-J7 RGBSR ST SR BN AL R .
ZAR R T AR VAR, 4CZIPN B R, @il i 7% (SET)
Pt SEILRA IR HETE AL, A E R IMEILEFENE (Scheme 4-6)

R* i
, 3
1_N h Rf AC2N (2.9 Mot 1N N i
R+ "
L N0 CH3CN, rt, N2, 48 h N N~ ~0
% 35 W blue LED R2

Scheme 4-6 4CzIPN it N-77 5 I L HE AL S L5 7 — 2 e WA
KRERET 3, 4-AMEWERL SR & O R, REZRUEY)
i C B 2 2 kR, (R & BT EATAFAE TR AN G A, S R4k A5 4%
S B0 BRI, PR BA RS SRR R TOBON S 5 EE BT R
i B B FUME . A FARIE RSN GG S A T e Bt N-57 JE P8 I 9t e
SFHNIREE R 3, 4- S EWRER 2L S 5.
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42 RRFHMRKE
Table 4-1 S 25144 @

@I 370 nm (40 W) m
ITI 0 N~ S0

solvent, N,, 48 h |

1a 8a
Entry Solvent Yield(%)?
1 THF 45
2 n-hexane 66
3 1,4-Dioxane 40
4 MeCN 32
5 DMF 38
6 Acetone 42
7 MTBE 68
8 DCE 44
9 PhCHj3 56
10 MTBE 42¢,504, 38¢
11 MTBE 62/, 02
12 MTBE 25k, 40

“Reaction conditions: 1a (0.2 mmol) in solvent (2 mL) was irradiated with 40 W purple
LED in a reaction tube with an N> at room temperature for 48 h unless otherwise stated.
bIsolated yield. €24 h. 390 nm. 427 nm. /Under air atmosphere. ¢in dark. 10 W. 20 W.

DA N-FASE-N-F L FIE TG IEAG (1a) SAMERRSONE, 43 A% ORI 77
IfIE) . SOMEE A, LED AT B DRSS HEAT 17 O0AK, DABE St [ B 4% A (Table
4-1) B S REFIBEAT 1Ak, T B 7R R 5 1 B4 75135 T B Centries 1-9),
s R P PR R AR T R P 2, BV R MTBE (entry 7) 5 BL 68%)
FERIAF EHAR ) SRR R ST AT T AR, RS 24 h B JERMEI R IR £
PL 42%[K) 77 35 HARP“ Y Centry 10) o SRJE%T LED TV R KEAT 704K,
R ARG NI OB, BefE K9 370 nm Centry 10D 5 %R BAES
SHFERA — B N, R AREIT Centry 11D 5 )5, X LED (IR
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THEHAT T ik, BEEDIRMIE R, FREHE, REDFENI40W; L5 LT
R, ZRNEAEF N UL N-FF NSRRI H NG (1a, 0.2 mmol) AR M
JEE¥), MTBE (2 mL) {E ), £ IREAHE N 370 nm (40 W) 25 LED
Faa, 7R H B TR S 48 he

43 RNMIRYIRRE

= 370 nm (40 W X
N" o MTBE, 36-60 h N0
RZ

R2
1 8
\ | |
8a, 68%, 48 h 8b, 66%, 48 h 8c, 62%, 48 h 8d, 55%, 48 h
N"~0 T o \C:\IIO l\|l o
\ \
Se’ 60%, 48 h va 58%, 48 h 89, R= CF3, 66%, 48 h 8i, 42%,48 h
8h, R = CO,Et, 52%, 48 h
Me Cl
M /©\/NIO * m mm * m
e lTJ o) | ITJ o
8j 8" 8k 8k’
8j +8j'=58% (1:3),48 h 8k + 8k' = 60% (1:2),48 h
N
& Crr L
N0 Z NS0 N™ "0 N
‘ ‘ H Et
81, 70%, 36 h Bm, 68%, 48 h 8n, 0% 80, 65%, 48 h
N 6] \ N O
Bn CH,CH,CN o)
8p, 62%, 48 h 8q, 52%, 48 h 8r 80%, 36 h 8s,82%, 36 h

from Gemfibrozil 8t, 52%, 60 h from Ibuprofen 8u, 50%, 60 h
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Reaction conditions: 1 (0.2 mmol) in MTBE (2 mL) was irradiated with 40 W purple LED in a
reaction tube with an N at room temperature for 36-60 h unless otherwise stated.

Scheme 4-7 JEY)FHFE 1

X

S 7 g 370 nm (40 W) R RS o
N N SN X0 N
N MTBE, 48 h n
O&J‘W( =z | @

S s B < B +)

10a, 47% 11a, 35% 10b, 47% 11b, 31%

Y 29 9

e

+

10c, 72% 11c, 10% 10d, 52% 11d, 13%
Br Br
(0]
N (@]
+ N
Br Br

10e, 62% 11e, 12%

Reaction conditions: 9 (0.2 mmol) in MTBE (2 mL) was irradiated with 40 W purple LED in a

reaction tube with an N> at room temperature for 48 h unless otherwise stated.
Scheme 4-8 XY & 11
NIRFAZN T 15V, RS T B85 17 A RIBURE R N-77 5 P 4 5t
fera i, g RwE s (Scheme 4-7) o HAE, F% 7 HUEE R N-J5 3515
IETERE RN IR FEMR o SR, 12 S N6 B RER B MR AN KU, N-75 B 70 %)
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fr Bt 75 (OMe, Me) FIHLFEUREE (F, Cl, Br) #5EA RIFHIM 2
PE, DL 55-68%IH 7= RIRBLAT TR M= EAERIZE, BORME TRE, W
CF3;, COzEt, NO2fEZ M AT s, (HEL 42-66% 7 345 f i ifi 174 o
SR, RIS Me, CLAL T JRA 75 & 21 1 [ AL B IR, s 7= A X 3 44 4k 8j/8j°
1 8k/8k’ . TEJRA H 5l NZEWAF R T TR ML= 81, 7= 2K 70%: AR,
M N-FHE-N- B-tngds) FENERES 52 RN, RE AR X5
Tk 8m, 7F=FN 68%: BJG, HEE T AIE N HURE: R ) N-75 i F B D I 19 i
RG], BRI 2 N BUREE N H I, REEE 2] B AR, JEUR 4 3 el
e: BAAFE NBULHE (Bt, Bn, CHCHCN) ] N-75 3 F L P 4% I e e 1 g
WA HEAT SSE,  BL 52-65% 07 2845 B T P 24 1-(3, 4- A MEmk-1-JE)-2-
HIE P -2-05-1-B 2 5% NS, AT LU 3 H AR 8r, 72505 80%; 24 1-H
FEP IR E-2,3- A R-4-B 2 iz S RN, T DAAS R AR 8s, RER N
82%;: WLAHh, ZRINAET AR MIEAT B, U N BRI N EH IR 5 (BERZD)
i, FTCAE R HARPE 8, FEEON 52%; 4 N BUREENAIKSS (k) Y,
AT DAS 2 H B4 8u, F=EN 50%.

N AR TSI R, TEARA S F N2 T AR IR BRI N-5 2
PRI R IR b R BTG, 255 B 7R (Scheme 4-8) o 4 R HURE A d ¥
% (OMe, Me) FLHL - FEURIE (Cl, Br) BRI 3, 4- S0k kR Anng e
BRWG A4, b, 3, 4- " SMEIKER Y N 3 E ).

44 RNHIBEHR

4.4.1 EMLEFFICIEL

91% D
H/D
" Ds{j\ I standard condition o O
' T
= 'T‘ o _ lil o
D-1a
H/D
" ©\ I standard condition @I
’T‘ 6] DZO (20 equiv) lil 0O
1a 8a + D-8a

68% (40% D)
Scheme 4-9 [F]07 Z b5 ic SL56
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NTRIFCZIN P, BT 1R R LR, 28R ME s (Scheme
4-9), R4 ITAR N-77 25k F L PG I R AE P 2 AR 1 S, 15 21K 7P )85 I 91%,
SRR W] H R 5 R IE AT ALTT DL B AR M B i s TR 1a FEARHESRAF R
I 20 i BRI, BRI Y) & i EiE 40%; UL Eseieaf R i
SPIATRELE I T A 1, 3-R AR

£ | Aefl @
P w4 \/\,,\/ o DFEI}'IO
I
LA - B JMJ_L I
WK il

40% D

Scheme 4-11 N-35 P IER ALK IR S2H) 2 AL
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TRUTRR RS L 220018 3

4.5 FIEERY R IR

RS SRS AP I SOk, BT — Rl a1 0 SRS 0 T B S AL EE
(Scheme 4-12) . 1a Wi 370 nm SGREZRIE £ = HBPCOKAS P IEAE Ao ZHEAE A
20N H HEMBOS A KA AE B, B1% a: HlE4E B il RIAEBK (SO
AR EAR D, D &0d B A ECE LT AE ) 8a: B4 b A B £ 1,
3-LUER A Rk €, CIE RIMIE (ISC) R4 8a.

ox L o

1a 8a
TET | hv ISC | path a Isc
H
=he ;e
interrupted [2+2] - NS0
cycloaddition 'T‘ 0 1, 3-H shift |
B Cc

Scheme 4-12 A fE (1) [z N ML FE
4.6 SLIGER4Y
4.6.1 1,3-—HE-3 4-—SHEM-2-F (8a) HIFM—ARLE

QLY, —mmem (LY,
'Tl o N~ 0

MTBE, N, 48 h |

1a 8a
Scheme 4-13 Stk 1,3- = 1 JE-3 4- S MRk -2- i 5
E—NREA T 10 mL TR0 H SR BV AN N-F - N-2R 58 B EE
J#meh% (1a,35.0 mg, 0.2 mmol) AT ZEH B (2.0 mL) . REIEEWEER
MESKMET, A% E LED (370 nm, 40 W) [BEHRN 48 he KN SERUG,
FIE B e 2R R AR 22, PRI AERER b UL R /A (1:5, V/IV) et
WOHATREE T 4lifh, BRI M 8a AT EMHIIR (23.8 mg, 7% 68%)
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4.7 FEYIRNRIEHE

LK

|
1,3-Dimethyl-3,4-dihydroquinolin-2(1H)-one (8a). Colourless oil; 68% yield (23.8
mg). 'H NMR (600 MHz, CDCl3): & = 7.26 (t, J = 7.8 Hz, 1H), 7.16 (d, J = 7.2 Hz,
1H), 7.01 (t,J=7.2 Hz, 1H), 6.97 (d, J = 7.8 Hz, 1H), 3.36 (s, 3H), 2.93 (dd, /= 15.0,
5.4 Hz, 1H), 2.70 (dd, J = 10.8, 5.4 Hz, 1H), 2.66-2.61 (m, 1H), 1.26 (d, J = 6.6 Hz,
3H); 3C NMR (150 MHz, CDCl3): 6 = 173.4, 140.6, 128.0, 127.5, 125.9, 122.8, 114.6,
35.6,33.5,29.9, 15.8.

N~ O

|
6-Dimethyl-3,4-dihydroquinolin-2(1H)-one (8b). Colourless oil; 66% yield (27.1
mg). 'H NMR (600 MHz, CDCl3): § = 6.88 (d, J= 8.4 Hz, 1H), 6.78 (dd, J=9.0, 2.4
Hz, 1H), 6.73 (d, J=3.0 Hz, 1H), 3.79 (s, 3H), 3.33 (s, 3H), 2.89 (dd, J = 15.0, 4.8 Hz,
1H), 2.68-2.64 (m, 1H), 2.63-2.59 (m, 1H), 1.24 (d, J = 6.6 Hz, 3H); *C NMR (150
MHz, CDCl3): 6 = 172.9, 155.3, 134.2, 127.3, 115.4, 114.2, 111.8, 55.6, 35.6, 33.7,
30.0, 15.8.

“CCL
N~ O

|
1,3,6-Trimethyl-3,4-dihydroquinolin-2(1H)-one (8c). White solid; 62% yield (23.5
mg). '"H NMR (600 MHz, CDCLs): & = 7.05 (d, J = 8.4 Hz, 1H), 6.97 (s, 1H), 6.85 (d,
J=28.4 Hz, 1H), 3.34 (s, 3H), 2.88 (dd, J = 14.4, 4.8 Hz, 1H), 2.65 (dd, /= 14.4, 10.8
Hz, 1H), 2.62-2.58 (m, 1H), 2.31 (s, 3H), 1.24 (d, J = 6.6 Hz, 3H); '*C NMR (150
MHz, CDCl3): 6 = 173.2, 138.2, 132.3, 128.8, 127.8, 125.7, 114.5, 35.7, 33.4, 29.9,
20.7, 15.8.

rr
N (@)

|
6-Fluoro-1,3-dimethyl-3,4-dihydroquinolin-2(1H)-one (8d). White solid; 55% yield
(21.3 mg). 'H NMR (600 MHz, CDCl3): 8 = 6.94 (td, J = 8.4, 2.4 Hz, 1H), 6.91-6.89
(m, 2H), 3.35 (s, 3H), 2.91 (dd, J=15.0, 4.8 Hz, 1H), 2.68 (dd, J = 14.4, 10.8 Hz, 1H),
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2.64-2.60 (m, 1H), 1.25 (d, J = 6.6 Hz, 3H); °F NMR (564 MHz, CDCls): § = —121.1;
13C NMR (150 MHz, CDCly): § = 172.9, 158.5 (d, J = 240.9 Hz), 136.8 (d, J = 2.8
Hz), 127.8 (d, J= 7.6 Hz), 115.7 (d, J = 8.4 Hz), 115.0 (d, J=22.8 Hz), 113.7 (d, J =
21.9 Hz), 35.4, 33.4,30.2, 15.7.

rr
N (@)

|
6-Chloro-1,3-dimethyl-3,4-dihydroquinolin-2(1H)-one (8¢). Yellow oil; 60% yield
(25.2 mg). 'H NMR (600 MHz, CDCls): 6 = 7.21 (dd, J= 8.4, 2.4 Hz, 1H), 7.14 (d, J
= 2.4 Hz, 1H), 6.88 (d, J = 8.4 Hz, 1H), 3.34 (s, 3H), 2.91 (dd, J = 15.0, 4.8 Hz, 1H),
2.67 (dd, J = 15.0, 10.8 Hz, 1H), 2.64-2.59 (m, 1H), 1.25 (d, J = 6.6 Hz, 3H); *C
NMR (150 MHz, CDCl3): 6 = 172.9, 139.2, 127.92, 127.90, 127.5, 127.3, 115.7, 354,
33.2,30.0, 15.7.

RO®Y
N (@)

|
6-Bromo-1,3-dimethyl-3,4-dihydroquinolin-2(1H)-one (8f). Colourless oil; 58%
yield (29.5 mg). 'H NMR (600 MHz, CDCls): 8 = 7.36 (dd, J = 8.4, 1.8 Hz, 1H), 7.29
(d, J=1.2 Hz, 1H), 6.83 (d, J= 8.4 Hz, 1H), 3.33 (s, 3H), 2.90 (dd, J = 15.0, 4.8 Hz,
1H), 2.67 (dd, J = 15.0, 10.8 Hz, 1H), 2.64-2.59 (m, 1H), 1.25 (d, J = 6.6 Hz, 3H);
3C NMR (150 MHz, CDClz): & = 172.9, 139.7, 130.8, 130.3, 127.9, 116.2, 115.4,
35.4,33.1,30.0, 15.7.

N~ "0

|

1,3-Dimethyl-6-(trifluoromethyl)-3,4-dihydroquinolin-2(1H)-one (8g). White solid;
66% yield (32.1 mg). 'H NMR (600 MHz, CDCls): = 7.52 (d, J = 8.4 Hz, 1H), 7.42
(s, 1H), 7.04 (d, J = 8.4 Hz, 1H), 3.38 (s, 3H), 3.00 (dd, J = 15.6, 5.4 Hz, 1H), 2.75
(dd, J = 15.0, 10.8 Hz, 1H), 2.69-2.62 (m, 1H), 1.28 (d, J = 6.6 Hz, 3H); '°F NMR
(564 MHz, CDCl3): 8 = —61.9; *C NMR (150 MHz, CDCl3): 6 = 173.1, 143.4, 126.2,
124.9 (q, J = 3.9 Hz), 124.8 (q, J = 4.0 Hz), 124.7 (q, J = 33.0 Hz), 1243 (q, J =
269.8 Hz), 114.4, 35.3, 33.2, 30.0, 15.7.
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N O

|
Ethyl 1,3-dimethyl-2-0x0-1,2,3,4-tetrahydroquinoline-6-carboxylate (8h). White
solid; 52% yield (25.7 mg). 'H NMR (600 MHz, CDCls): 6 = 7.95 (dd, J = 8.4, 1.8 Hz,
1H), 7.85 (d, /= 0.6 Hz, 1H), 7.00 (d, J = 8.4 Hz, 1H), 4.37 (q, J = 7.2 Hz, 1H), 3.39
(s, 3H), 3.00 (dd, J = 15.0, 5.4 Hz, 1H), 2.73 (dd, J = 15.0, 11.4 Hz, 1H), 2.68-2.62
(m, 1H), 1.40 (t, J = 7.2 Hz, 3H), 1.27 (d, J = 6.6 Hz, 3H); '3C NMR (150 MHz,
CDClL): 6 = 173.3, 166.2, 144.3, 129.4, 129.2, 125.4, 124.7, 114.1, 60.9, 35.4, 33.1,
30.0, 15.7, 14.5.

N~ O

|
1,3-Dimethyl-6-nitro-3,4-dihydroquinolin-2(1H)-one (8i). Yellow solid; 42% yield
(18.5 mg). 'H NMR (600 MHz, CDClz): 8 = 8.17 (d, J = 9.0 Hz, 1H), 8.07 (s, 1H),
7.06 (d, J=9.0 Hz, 1H), 3.42 (s, 3H), 3.06 (dd, J = 15.0, 5.4 Hz, 1H), 2.80 (dd, J =
15.0, 11.4 Hz, 1H), 2.71-2.67 (m, 1H), 1.30 (d, J= 7.2 Hz, 3H); '3*C NMR (150 MHz,
CDCl): 6 =173.0, 146.0, 142.7, 126.4, 123.8, 123.5, 114.5, 35.1, 33.0, 30.3, 15.7.

Me
rr - @(I
Me TO TO
8j'

Ll

1,3,7-Trimethyl-3,4-dihydroquinolin-2(1H)-one (8j) and 1,3,5-Trimethyl-3,4-
dihydroquinolin-2(1H)-one (8j’) (8j:8j’ = 1:3). White solid; 58% yield (22.0 mg).
'"H NMR (600 MHz, CDCl3): & = 7.15 (t, J = 7.8 Hz, 1H), 7.03 (d, J = 7.8 Hz, 0.3H),
6.90 (d, J= 7.8 Hz, 1H), 6.84 (d, J = 8.4 Hz, 1H), 6.82 (d, /= 7.8 Hz, 0.4H), 6.78 (s,
0.3H), 3.35 (s, 3H), 3.34 (s, 1H), 2.95 (dd, J = 13.8, 3.6 Hz, 1H), 2.88 (dd, J = 14.4,
4.2 Hz, 0.4H), 2.64-2.60 (m, 0.7H), 2.58-2.53 (m, 2H), 2.36 (s, 1H), 2.31 (s, 3H),
1.27 (d, J = 6.6 Hz, 3H), 1.24 (d, J = 6.6 Hz, 1H); 3C NMR (150 MHz, CDCl3): 8 =
173.4, 173.2, 140.7, 140.4, 137.2, 135.6, 127.8, 126.9, 124.9, 124.4, 123.3, 122.8,
1154, 112.8, 35.8, 35.1, 33.0, 30.2, 29.9, 29.7, 21.6, 19.6, 15.9, 15.8.
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Cl
Cl ITI @) N Yo
8k

8kl |

7-Chloro-1,3-dimethyl-3,4-dihydroquinolin-2(1H)-one (8k) and 5-Chloro-1,3-
dimethyl-3,4-dihydroquinolin-2(1H)-one (8k’) (8k:8k> = 1:2). White solid; 60%
yield (25.2 mg). '"H NMR (600 MHz, CDCls): 6 = 7.18 (t, J = 7.8 Hz, 1H), 7.09 (s,
0.5H), 7.07 (d, /= 7.8 Hz, 1H), 6.97 (dd, J = 7.8, 1.8 Hz, 0.5H), 6.95 (d, J = 1.8 Hz,
0.5H), 6.88 (d, J=8.4 Hz, 1H), 3.35 (s, 3H), 3.33 (s, 1.5H), 3.21 (dd, J=13.8, 3.6 Hz,
1H), 2.90 (dd, J = 14.4, 4.8 Hz, 0.5H), 2.70-2.67 (m, 1H), 2.66-2.57 (m, 2H), 1.28 (d,
J=6.6 Hz, 3H), 1.25 (d, J = 6.6 Hz, 1.5H); 1*C NMR (150 MHz, CDCl;3): 6 = 173.0,
172.8, 141.9, 141.6, 133.2, 133.0, 128.9, 128.0, 124.1, 123.9, 123.7, 122.5, 114.9,
113.2,35.4,34.8, 32.8,30.3, 30.1, 29.9, 15.8, 15.7.

1,3-Dimethyl-3,4-dihydrobenzo[/]quinolin-2(1H)-one (81). Colourless oil; 70%
yield (31.5 mg). 'H NMR (600 MHz, CDCls): 4 = 7.89 (d, J = 8.4 Hz, 1H), 7.82 (d, J
= 7.8 Hz, 1H), 7.57 (d, J = 8.4 Hz, 1H), 7.48-7.42 (m, 2H), 7.27 (d, J = 7.8 Hz, 1H),
3.55 (s, 3H), 2.89-2.83 (m, 2H), 2.65-2.59 (m, 1H), 1.28 (s, 3H); '3C NMR (150
MHz, CDCl3): & = 176.2, 137.6, 134.2, 128.8, 126.8, 125.6, 125.48, 125.45, 125.2,
124.6, 123.4, 38.0, 36.2, 34.4, 14.9.
N\

1,3-Dimethyl-3,4-dihydro-1,5-naphthyridin-2(1H)-one (8m). Yellow solid; 68%
yield (24.0 mg). 'H NMR (600 MHz, CDCls): 8 = 8.21 (d, J = 4.2 Hz, 1H), 7.25-7.21
(m, 2H), 3.34 (s, 3H), 3.22 (dd, J=16.2, 6.0 Hz, 1H), 2.92 (dd, /= 16.2, 11.4 Hz, 1H),
2.80-2.74 (m, 1H), 1.31 (d, J = 6.6 Hz, 3H); '3C NMR (150 MHz, CDCls): § = 172.6,
146.8, 142.6, 122.5, 121.1, 36.0, 35.2, 29.5, 16.0.

L

|
Et

1-Ethyl-3-methyl-3,4-dihydroquinolin-2(1H)-one (80). Colourless oil; 65% yield
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(24.6 mg). 'H NMR (600 MHz, CDCLy): & = 7.24 (d, J= 7.8 Hz, 1H), 7.16 (d, J= 7.2
Hz, 1H), 6.99 (t, J = 7.8 Hz, 2H), 4.06-4.01 (m, 1H), 3.96-3.90 (m, 1H), 2.91 (dd, J =
15.0, 4.8 Hz, 1H), 2.70-2.65 (m, 1H), 2.64-2.58 (m, 1H), 1.25 (t, J = 6.6 Hz, 6H); 1°C
NMR (150 MHz, CDCL): § = 172.8, 139.5, 128.3, 127.5, 126.2, 122.7, 114.5, 37.7,
35.7,33.6, 15.7, 12.9.

LK

|
Bn

1-Benzyl-3-methyl-3,4-dihydroquinolin-2(1H)-one (8p). Colourless oil; 62% yield
(31.2 mg). '"H NMR (600 MHz, CDCl3): 8 = 7.30 (t, J = 7.8 Hz, 2H), 7.23-7.19 (m,
3H), 7.16 (d, J = 7.2 Hz, 1H), 7.10 (t, J = 7.8 Hz, 1H), 6.96 (t, J = 7.8 Hz, 1H), 6.85
(d, J=17.8 Hz, 1H), 5.26 (d, J = 16.2 Hz, 1H), 5.07 (d, J = 16.8 Hz, 1H), 3.00 (q, J =
10.2 Hz, 1H), 2.81-2.75 (m, 2H), 1.33 (d, J = 6.0 Hz, 3H); 3C NMR (150 MHz,
CDCL): 6 = 173.4, 139.9, 137.4, 128.8, 128.1, 127.5, 127.1, 126.4, 125.9, 122.9,
115.5,46.6, 35.8, 33.6, 15.8.

LK

CH,CH,CN
4-(3-Methyl-2-0x0-3,4-dihydroquinolin-1(2 H)-yl)propanenitrile (8q). White solid;
52% yield (22.3 mg). '"H NMR (600 MHz, CDCl3): 6 = 7.28 (t, J = 7.2 Hz, 1H), 7.19
(d, J=17.2 Hz, 1H), 7.05 (t, J = 7.2 Hz, 1H), 7.00 (d, J = 8.4 Hz, 1H), 4.28-4.20 (m,
2H), 2.93 (dd, J=15.0, 4.8 Hz, 1H), 2.76 (td, J = 9.0, 1.2 Hz, 2H), 2.72-2.70 (m, 1H),
2.67-2.63 (m, 1H), 1.26 (d, J= 7.2 Hz, 3H); *C NMR (150 MHz, CDCl3): § = 173.4,
138.6, 128.7,127.9, 126.4, 123.6, 117.5, 114.2, 38.9, 35.6, 33.4, 16.2, 15.5.

6-Methyl-2,3,6,7-tetrahydro-1H,5SH-pyrido|3,2,1-ij|quinolin-5-one  (8r). White
solid; 80% yield (32.2 mg). 'H NMR (600 MHz, CDCl3): 6 = 6.99 (t, J = 8.4 Hz, 2H),
6.90 (t, J = 7.8 Hz, 1H), 4.05-4.01 (m, 1H), 3.73-3.69 (m, 1H), 2.90 (dd, J=13.8, 3.6
Hz, 1H), 2.80-2.77 (m, 2H), 2.68-2.60 (m, 2H), 1.96-1.91 (m, 2H), 1.26 (d, J = 6.6
Hz, 3H); 3C NMR (150 MHz, CDCl3): § = 172.5, 136.1, 127.8, 125.9, 125.12, 125.09,
122.4,41.3,35.4,33.4,27.4,21.7, 15.9.
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6-Methyl-2,3,6,7-tetrahydro-1H,5SH-pyrido[3,2,1-ij|quinoline-1,5-dione (8s).
White solid; 82% yield (35.3 mg). '"H NMR (600 MHz, CDCls): 6 = 7.88 (d, J = 7.8
Hz, 1H), 7.37 (d, J = 7.2 Hz, 1H), 7.08 (t, J = 7.2 Hz, 1H), 4.69—4.65 (m, 1H),
3.95-3.90 (m, 1H), 3.01 (dd, J = 21.6, 11.4 Hz, 1H), 2.79-2.72 (m, 4H), 1.33 (d, J =
6.0 Hz, 3H); *C NMR (150 MHz, CDCl:): & = 193.3, 171.9, 141.7, 133.7, 126.1,
125.6, 123.0, 120.9, 39.3, 37.3, 35.1, 33.1, 15.6.

2-(3-Methyl-2-0x0-3,4-dihydroquinolin-1(2 H)-yl)ethyl5-(2,5-dimethylphenoxy)-2,
2-dimethylpentanoate (8t). Colourless oil; 52% yield (45.5 mg). '"H NMR (600 MHz,
CDCl): 6=17.24 (t,J= 7.8 Hz, 1H), 7.19 (t, J = 8.4 Hz, 2H), 6.99 (t, J = 6.0 Hz, 2H),
6.64 (d, J = 7.2 Hz, 1H), 6.57 (s, 1H), 4.34-4.26 (m, 2H), 4.22-4.16 (m, 2H),
3.85-3.80 (m, 2H), 2.86 (dd, J = 15.0, 4.8 Hz, 1H), 2.69-2.64 (m, 1H), 2.63-2.58 (m,
1H), 2.30 (s, 3H), 2.15 (s, 3H), 1.68-1.61 (m, 4H), 1.23 (d, J = 6.6 Hz, 3H), 1.13 (s,
6H); 3C NMR (150 MHz, CDCl): & = 177.9, 173.2, 157.0, 139.7, 136.5, 130.4,
128.3, 127.6, 126.1, 123.6, 123.0, 120.8, 115.0, 112.0, 67.9, 61.5, 42.1, 41.4, 37.0,
35.6,33.6,25.2,25.1,21.5,15.9, 15.5.

X,
N

O
O
2-(3-Methyl-2-0x0-3,4-dihydroquinolin-1(2 H)-yl)ethyl2-(4-isobutylphenyl)propan
oate (8u). Colourless oil; 50% yield (39.4 mg). '"H NMR (600 MHz, CDCI3): 6 = 7.20
(g, /=7.8 Hz, 1H), 7.12 (q, J = 7.2 Hz, 3H), 7.06 (dd, J = 14.4, 6.0 Hz, 3H), 6.99 (t, J
=7.2 Hz, 1H), 4.37-4.30 (m, 1H), 4.29-4.24 (m, 1H), 4.22-4.03 (m, 2H), 3.60 (q, J =

7.2 Hz, 1H), 2.85 (d, J = 14.4 Hz, 1H), 2.66-2.62 (m, 1H), 2.59-2.54 (m, 1H), 2.43 (t,
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J=6.0 Hz, 2H), 1.86-1.81 (m, 1H), 1.41 (d, J=7.2 Hz, 3H), 1.22 (d, J = 6.0 Hz, 3H),
0.89 (d, J = 6.6 Hz, 6H); 3C NMR (150 MHz, CDCls): § = 174.8, 173.3, 140.7, 140.6,
139.8, 139.7, 137.60, 137.57, 129.44, 129.42, 128.2, 127.6, 127.27, 127.25, 126.1,
123.0, 115.1 115.0, 61.7, 61.6, 45.2, 41.7, 41.4, 35.6, 33.6, 33.5, 30.3, 22.5, 18.50,
18.47, 15.53, 15.51.

.
O

3,3-Dimethyl-1-phenylindolin-2-one (10a). Yellow solid; 35% yield (16.6 mg). 'H
NMR (600 MHz, CDCl3): 6 = 7.52 (t, J = 7.8 Hz, 2H), 7.42 (d, J = 7.2 Hz, 2H), 7.39
(t,J=7.2 Hz, 1H), 7.27 (d,J = 7.2 Hz, 1H), 7.18 (td, J= 7.8, 1.2 Hz, 1H), 7.09 (t, J =
7.8 Hz, 1H), 6.85 (d, J = 7.8 Hz, 1H), 1.49 (s, 6H); 3C NMR (150 MHz, CDCl3): § =
180.8, 142.6, 135.8, 134.8, 129.6, 128.0, 127.7, 126.7, 123.1, 122.7, 109.5, 44.4, 24.9.

MeO
(0]
N

OMe
5-Methoxy-1-(4-methoxyphenyl)-3,3-dimethylindolin-2-one (10b) White solid;
31% yield (18.4 mg). 'H NMR (600 MHz, CDCl3): § = 7.32 (d, J = 8.4 Hz, 2H), 7.02
(d, J=8.4 Hz, 2H), 6.87 (s, 1H), 6.70 (s, 2H), 3.83 (d, J = 27.6 Hz, 6H), 1.47 (s, 6H);
3C NMR (150 MHz, CDCl3): & = 180.7, 159.0, 156.3, 137.1, 136.6, 127.9, 127.7,
114.9, 111.8, 110.0, 109.7, 56.0, 55.6, 44.8, 24.9.

Me
(0]
N

Me
3,3,5-Trimethyl-1-(p-tolyl)indolin-2-one (10c) White solid; 10% yield (7.3 mg). 'H
NMR (600 MHz, CDCl3): 6 = 7.29 (dd, J = 13.2, 8.4 Hz, 4H), 7.08 (s, 1H), 6.98 (d, J
= 7.8 Hz, 1H), 6.71 (d, J = 7.8 Hz, 1H), 2.41 (s, 3H), 2.35 (s, 3H), 1.47 (s, 6H); 13C
NMR (150 MHz, CDCl3): & = 180.9, 140.5, 137.8, 135.9, 132.5, 132.3, 130.2, 127.9,
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126.4, 123.5,109.2, 44.4,24.9, 21.3, 21.2.
Cl
(0]
N

Cl
5-Chloro-1-(4-chlorophenyl)-3,3-dimethylindolin-2-one (10d) Yellow solid; 13%
yield (8.0 mg). 'H NMR (600 MHz, CDClz): 6 = 7.49 (d, J= 8.4 Hz, 2H), 7.35 (d, J =
8.4 Hz, 2H), 7.25 (s, 1H), 7.17 (d, J = 8.4 Hz, 1H), 6.76 (d, J = 8.4 Hz, 1H), 1.48 (s,
6H); *C NMR (150 MHz, CDCl): & = 180.2, 140.7, 137.4, 133.8, 133.0, 130.0,
127.8,127.7,123.4, 119.2, 110.3, 44.7, 24.8.

Br
(0]
N

Br
5-Bromo-1-(4-bromophenyl)-3,3-dimethylindolin-2-one (10e) Yellow oil; 12%
yield (9.5 mg). 'H NMR (600 MHz, CDCl3): 6 = 7.65 (d, J = 8.4 Hz, 2H), 7.38 (s, 1H),
7.32 (d, J=28.4 Hz, 1H), 7.29 (d, J = 8.4 Hz, 2H), 6.72 (d, J = 8.4 Hz, 1H), 1.47 (s,
6H); '3C NMR (150 MHz, CDCls): & = 180.0, 141.1, 137.8, 133.4, 133.0, 132.4,
130.7, 128.1, 126.3, 119.6, 110.9, 44.7, 24.8.
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31 examples, 46-80% yield
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26 examples, 45-76% yield
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13 examples, 55-88% yield
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R1_:©\ f £ 370 nm (@0 W) R1-C
2N MTBE, 36-60 h =

R? R?
20 examples, 42-82% yield

X
R | 7 g £ 370 nm (40 w) R RS o
N P P L
N N N

MTBE, 48 h © 4
O}ﬁ( = | @
R

5 examples, 62-82% yield

R
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