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Synthesis of 3-Unsubstituted Indolizines from Electron Deficient
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Abstract
portant intermediate in organic synthesis. A transition metal free method for synthesizing 3-unsubstituted indolizines from

3-Unsubstituted indolizine not only exhibits a variety of important biological activities, but also is a kind of im-

pyridines, 2-chloroacetic acid and electron deficient alkenes has been invented in this paper. The designed products were ob-
tained via oxidative dehydrogenation and decarboxylation reactions, and 2,2,6,6-tetramthyl-1-piperidinyloxy (TEMPO) was
used as an oxidant. This method featured simple procedure, easy available starting materials and transition metal free condi-
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tions.
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Figure 1 3-Unsubstituted indolizines with various biological activities

B R ARSI AT Z BT AR, RBLT —
Fi L 2,2,6,6-P0 FF 3£ IR I %04 1 25 (TEMPO)® R & AL 7
(1, M R A B 22 BUR R 37 7 R0, e e
fill b, ASCHRIE T BL TEMPO HEALF, B TR
ok, G 3 A ARBAR A BB BT 77 (Scheme 1).
1 ZR5TR
1.1 REZFHIRE
Yo, BATRASCHR T A B T iEnesath 3al% 4R
Jei, AR 2 AR 1 AR, DL 3a FIRIG R 2.
fig(4a) ) B2, (EHANAR 2D E 7= P0(5a, 7232/ 10%).
ZJa, AT N AT T AL, ELEE R ) R 2EAR F
H.OBAIFER AR, kRN 3a, 42) 2 [0 1 IS
TEMPO ) 548 K] s B = 5 — 52 I e 1R
R R FH 3 K B 445, P2 R AT AN ERAE (SR 1, Entries
1~3). J LR BEXT P2 2 AR K, MK EAE 0.20
mol/L i Sa )= Z i £, 183 T 65%(3% 1, Entries 3~5).

X X
R1ﬁ * o COH R1ﬁ
2 N'__C
\?CI_\/

—_—
OzH NEts, Toluene

SN R ) P A O, B N 2.0 equiv B AR
(3R 1, Entries 4, 6~8). 4a/NFAFF AL 8] 1) EL )
2 SH PR R 1, Entries 9, 10). AN[F A =&
SMAER, LA N,N-ZF 3 % (DMIF) R i 771 B 2350
(R 1, Entries 11~16). AR FFh IR PR 2 S N R )
MRS, 3 PR IR B LA A (B ER 2 B AR S BE 1) 77 R (R
1, Entries 17~20).

I N S A B IR, AR AT T RS R A
SR 464 3a (0.20 mmol), 4a (1.0 mmol), BRFER%(0.40
mmol), DMF (1.0 mL), 7£ 100 CF, Jn# <3 10 h.
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Scheme 1 The schematic comparison of this work with previous works
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Table 1 Screening of reaction conditions
X
| _ N’f\/COZH + NGO Conditions N =
cl ? N7
3a 4a
5
Entry Amount of 3a/4a (mmol) Solvent (mL) Base (mmol) TEMPO/mmol Yield”/%
1 0.20/1.0 DMF (2.0) Cs,CO;5 (0.30) 0.40 26
2 0.20/1.0 DMF (2.0) Cs,CO;5 (0.30) 0.60 30
3 0.20/1.0 DMF (2.0) Cs,CO;5 (0.30) 0.80 34
4 0.20/1.0 DMF (1.0) Cs,CO;5 (0.30) 0.80 65
5 0.20/1.0 DMF (0.50) Cs,CO;5 (0.30) 0.80 51
6 0.20/1.0 DMF (1.0) Cs,CO0;5 (0.22) 0.80 57
7 0.20/1.0 DMF (1.0) Cs,CO;5 (0.40) 0.80 85 (81)°
8 0.20/1.0 DMF (1.0) Cs,CO;5 (0.50) 0.80 75
9 0.20/0.60 DMF (1.0) Cs,CO;5 (0.40) 0.80 50
10 0.60/0.20 DMF (1.0) Cs,CO;5 (0.40) 0.80 47
11 0.20/1.0 DMA (1.0) Cs,CO;5 (0.40) 0.80 47
12 0.20/1.0 DMSO (1.0) Cs,CO;5 (0.40) 0.80 54
13 0.20/1.0 NMP (1.0) Cs,CO;5 (0.40) 0.80 78
14 0.20/1.0 Toluene (1.0) Cs,CO;5 (0.40) 0.80 28
15 0.20/1.0 1,4-Dioxane (1.0) Cs,CO;5 (0.40) 0.80 67
16 0.20/1.0 DME (1.0) Cs,CO;5 (0.40) 0.80 49
17 0.20/1.0 DMEF (1.0) Na,CO; (0.40) 0.80 31
18 0.20/1.0 DMF (1.0) K,CO; (0.40) 0.80 72
19 0.20/1.0 DMF (1.0) K;PO, (0.40) 0.80 29
20 0.20/1.0 DMF (1.0) NEt; (0.40) 0.80 24

¢ N,N-dimethyl formamide (DMF), N,N-dimethylacetamide (DMA), dimethylsulfoxide (DMSO), 1,2-dimethoxyethane (DME). ® Yields were determined by GC
using NMP (N-methyl pyrrolidone) as internal standard. © Isolated yield.
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KWAEY), TEFRUER DT, #nT AR B 1945 20 AH B
FEH)(Eq. 2, 5a~5l).

FEROR, FATTSOR R BE AT AR B FH Y B AT TR
R, AR RIS, MRE AT ARG Bl A
Jot ik A R IEE IE AT R R BE, P DAFE b S B 564 T
BEFM ) F=Y)(Eq. 2, Sm~5s). FX TS, MWERT4
Yy B e BB R, 7= 2R K. FRATTHED 2 ML i 55
R EIN EI R, [ERIRE AT, B
KRN, WEBE A s IR, 45 A B0 AH B =
Y. FRATHED A2 H T e 855 5505 38 148 5 R AR SR AR EUAR
SN, MERE AW T R R, [RAEASAS S R 4 72 4,
H G AN R (] 2).

B I
N _N T:l
CN
C|| N MM%Cl N Q
N Nl n
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Figure 2 The pyridines failed to produce indolizines.
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IGUF SRS, KA 2.0 equiv.[fJ 6 {8 4.0 equiv. TEMPO
VENEAFIS, FEARHERNZEAE T, WA REMEM ) H
PRPI(EQ. 3). SRR, OB SE PR T B 2
TEMPO. [Klit, FATHEN A J B b 22 5 ik iR se
DU A5 L.

(ﬁ Q OE O okt
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Ccr (0] standard conditions p
3 N
a 4a
5a
{DT
\
O BF4
6
\
2 #ig

3 A AREURITh B2 — KA. B SE U A
AEEE G, R EEZ A HLE R
44, T H BTGB IRt R, 2 13- I AR
IZ, £ R 3 A U AR o GG B i A o ] — 4
WA, ASOTFR T —FHLAENE . S ORISR LTI ke
JEURt, Zeid 13- I s 3 L AR A B AR
Trik. s KERZW, WATKILEL DMF /757, d#

Chin. J. Org. Chem. 2016, 36, 330~335

© 2016 Chinese Chemical Society & SIOC, CAS

BRERHVEDE, LA 4 equiv.ff) TEMPO 15 Jy S840 FIREAT SR
ISR AR . AEUR AR AR 1 2% S SRR
VG HL, I3 T — R 3 AR B Rt 4.
SKIG AR AR, %N R T 0 e i T AR T,
T PEEE SR 5 0 (38 PG B A B 05 B A TRt
KRz o, RBRAEARF R, RNZEAFRA, X

3 S
3.1 X5

¥ T S5 18 3% 4 (NMR)(AVANCE  400MHz it +
Bruker BioSpin ‘A #]), CDCl; A, TMS AW AR, fHA7
A 2T AN HEAX-FTIR (iS50 £ E . B ). Bebrik
Ah, B GRS EGRIRT E SE, R&aifl, B4R,
NEL P 845 6 (3) 4042 STk 75 v e,

32 ZWHE

ERE I 0.20 mmol FEIEHSEE(3). 1.0 mmol
FRER L I3 4. 0.40 mmol FREZHAT 1.0 mL DMF, i
RETF, IRAEYTE 100 CRHFER 10 h (TLC ¥ &
MNHEFR). KR AR H & =R R R B S
IIAZK(15 mL)FEH (10 mL X 3)ZEE. 25 &7
FrAE AN, FTG/K NaySO, FHEIFI 38, W s8R FH e
ARGET, TREVIEATAEN 75 B (EERAE 300~400
H, fiillE L8R LB mEei), &/a1e 34 m=y) s.
tb &%) 5a~50, 5q, Sr ACHILEY), HEREE S
kAR IE — L.

M (2, 1-a] S - 1- R Z.T6(Sp): 42.1 mg, /7
K 88% [VCAMEE) @ (LR LER)=6  1]; &bk,
m.p. 82~84 ‘C; 'H NMR (CDCls;, 400 MHz) J: 9.86 (d,
J=8.2 Hz, 1H), 7.78 (d, J=7.2 Hz, 1H), 7.65~7.60 (m,
2H), 7.52 (t, J=17.3 Hz, 1H), 7.30 (d, J=2.9 Hz, 1H), 7.22
(d, J=2.9 Hz, 1H), 6.96 (d, J=7.2 Hz, 1H), 4.43 (q, J=
7.1 Hz, 2H), 1.47 (t, J=7.1 Hz, 3H); C NMR (CDCl;,
100 MHz) J: 165.4, 132.1, 129.0, 127.6, 127.5, 127.2,
126.7, 125.9, 124.3, 116.3, 115.4, 113.6, 109.1, 60.1, 14.6;
IR (KBr) v: 3128, 2981, 2929, 1690, 1641, 1562, 1523,
1508, 1460, 1424, 1323 cm l; HRMS caled for
CisH3NNaO, [M+Na]": 262.0838, found 262.0840.

8- FH LN [2,1-a] P HK-2,3- — FI iR — HIfiG(5s): 18.4
mg, 77E 31% [VCAME) @ (CRLER)=4 1 1]; R
E AR, mp. 107~109 C; 'H NMR (CDCl;, 400 MHz)
8: 8.25 (s, 1H), 7.96 (d, J=9.5 Hz, 1H), 7.75 (s, 1H), 7.63
(d, J=8.0 Hz, 1H), 7.35~7.28 (m, 2H), 3.96 (s, 6H), 2.58
(s, 3H); *C NMR (CDCl;, 100 MHz) §: 164.8, 164.5,
139.9, 134.8, 132.3, 128.8, 136.9, 124.6, 121.9, 120.0,
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117.5, 116.5, 114.7, 106.1, 52.1, 51.5, 22.0; IR (KBr) v:
3137, 2946, 1716, 1690, 1613, 1549, 1522, 1492, 1443,
1419, 1387 cmfl; HRMS calcd for C;H;sNNaO, [M+
Na]": 320.0893, found 320.0893.

45 Bh#1 B} (Supporting Information)

YA Z/libE Y3

RN A C ST S TR e/ N I S g iy v S
T] L4 3% AT W 38 (http://sioc-journal.cn/) | F %K.
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