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Recent Progress on Polyconjugated Nitrodienynes/Nitroenynes:
Synthesis and Applications

Liu, Teng* Liu, Jianjun

He, Chixian

Cheng, Feixiang

(Yunnan Guizhou Plateau Chemical Functional Materials Pollution Control Research Center, Qujing Normal University,
Qujing 655011)

Abstract Polyconjugated nitrodienynes/nitroenynes as nitroolefin derivatives are good kind of electrophiles and have been
widely used in organic synthesis. There are multiple reaction sites due to the conjugated system. Therefore, competitive reac-
tions of regioselectivity in the reaction process are existence, such as 1,4-addition reaction, 1,6-addition reaction, and even
1,8-addition reaction. The recent progress of the synthesis of nitrodienynes/nitroenynes and their applications in organic syn-

thesis are summarized.
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Pd(PPh3)4 (0.4 mol%) IBX
o . NO, (0}
R/\/Br Cul (1.3 mol%) /\/OH THF/DMSO /\/\/ .
. R R1 R R
1 Propargylic alcohol 2 r.t.

EtNH, N, r-t 80% ~ 89% yield

(1) CH3NO,, LiAlH,
No THF,0°C N0,
R/\/\O R/\/\/

3 (2) TFAA, EtzN 4

DCM, 0 °C 50% ~ 60% yield
R = aryl, alkyl, heteroaromatic

B 1 JLHIREEE R 4 1A R

Scheme 1 Synthesis of conjugated nitrodienynes 4
EA 2 — RYEDhRe A EEREMN 13m0k a6
FUONTUR Y R A1 RN [FBURER I, P4 aisd misk
BHRA1:10: 1dr)(Bq. 1). HEEFEENLZ, EE
SN R S A B 1,6- 0 BN 1,8- 10 = 0 () A .
ST LAY Ta, 24 RP=Me I, 72K A [ N i
7 p-TSA fEACAEF N INFAEIA, 20+ sk i, S
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88%~92% ee 1HEI1FBA MG IERIF C IRERL &
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S, BL 73%~85% B 45 B AL FI R IL TR 724 9.
&4 9 1E SOCL 1EH FHATERIL R B, DL 80%~87%
AT 90%~93% ee fEAF BB p-PREFRTRIL A
) 10 (Scheme 2). 3T 2 ILHEIA RIIAAAE, AHIHEImHR
TEA LG R A — € & s -, e i = T Ae
A2 RE R o TR 2.
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51%~8 1% AN 84%~98% ee (HFNTH— F4 1,3-—
WAL G 22 (Bq. 2). TERMMEAFET, SRR
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65% ~ 76% yield
88% ~ 92% ee
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1 : —R
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Scheme 2 Transformation of 1,3-enyne compounds
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4a 10a 2 112 DOM. it NO, CH30H, r.t.
Ar = 1,3-benzodioxole 61.2% yield o s 12
93% e 60% yield 77% yield
93% ee, 6:1 dr o yie
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o
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Raney Ni, H, LA,
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o) 80% yield
17
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16 —| o
HgCl, o NaBH, O
L = T vy —
CH3CN/H,0 < N/ CeCly-7TH0 o
40°C MeOH, 0 °C J
O
18 19
80% yield 95% yield

., DBU,DMF ©
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N\/ toluene (e}

()
16
85% yield

(+)-a-Lycorane

reflux

50% yield (+)-Lycorine

B 3 (+)-a-Lycorane F1(+)-Lycorine S.ARIEREM: A AL

Scheme 3  Stereoselective synthesis (+)-a-Lycorane and (+)-Lycorine
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R/\/\/ .

(1) 21 (10 mol%)
1,4-dioxane, r.t.

/2

- @)
4 (2) NaBH,4, EtOH, 0 °C P
R NO,
Ph 22
Ph 51% ~ 81% yield
OTMS 84% ~ 98% ee
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(RA5E 05 R 7K WU A AN X AR L 0 0 s = B,
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Ji L UALE Y 9a AERAEYIZ 3 00 R N R 13 F
FEoplalk 12, FEfA, H AR 12 78 Raney Ni/H, /EF T &
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X NO, ~
R’I/\/\/ j 20 10 mOI%) E
4a 1,4-dioxane, r.t. /\%

. 1
R NO

R' = 1,3-benzodioxole

2
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=
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HOLC._
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R —= RITNT o2 EtOH TFA DCE o 79% yield
9a NO, IEIO 26 O
3 steps, 41% yield 12 - yleld 83% yield

B 4 (+)-o-lycorane AW FRA NS AL

Scheme 4 Organocatalytic asymmetric synthesis of (+)-a-lycorane

I, 75 p-TSAEALVE T 1,3-F etk & e i bk b/
¥ W Michael FEEECR B, BL 80%~93% UL
88%~98% ee fHAIKT 20 : 1 dr fHE LARGE IS F
— RV BEAFOGEER 1,5-—HiaY 28; iy R*=
Me B}, 7E p-TSA #ALIER T 13-k &2 b
KA/ 5 F P Aldol LA BR R BE, BA 90%~96% i %
Fl 85%~94% ee {H R VARIEPEEIG R — RV A A EE
F& T & G EL A4 29" (Scheme 5).

0
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OZN\\\\“ ’”“R1 <'D— R2 )J\\\\.

R2 = Ar

Ar (0]
28

80% ~ 93% yield 1,4-addition
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o g L OLLT
73 1

1 o Ph
R1w J'RZJL | N N\H/

BiJa, BATTEIAetl 1,3-Fbb & 7 A R Bk
b SATTERBEATHEN. Bk, p-TSA s X3
bR KA, R PR a - AR ER A 30.
B, p-TSA {2t ik 30 JGEELL, R4S TFW
Michael 31k, N 565 F N Aldol 346 e . e Mg FE A
1R S, e P E 33 4T W
Aldol L R HRT-43F 4 Michael BRI A Fl
T Aldol 214k =4 29 f12E i (Scheme 6).

NO, Q
p-TSA
R A R2
NO.
| R 2 29
90% ~ 96% yield
cat. 85% ~ 94% ee

E H
NH, cat. NHTs

B S IS CHIME” WA RIS N A e R R R

Scheme 5 Enantioselective conjugate additions of “difficult” ketones to nitrodienynes and tandem annulations
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Scheme 6 Mechanism of 1,3-enynes 27a intramolecular tandem annulations reaction
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1
39 R R!
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M, R ERE AT, B 96%~>99% ee (HSF=H)
40. BEJERBL, 7PE0 40 R AL A FEEE— B 7E S (DAL
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R2 R*OH (1.2 equiv.) 41
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Scheme 7 Asymmetric conjugate addition reaction of nitroenynes with aldehydes and tandem cyclization mechanism
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BE—RF) 555 e AR AR BRI &Y 39
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B IR RIS RSN, AT R, R
2k, AT DL A LA N AT 1,6- B
E, SEARGEREVEAS BUAR =, SR, I s B g%
1, HREFIREIERRE 1,6-IN= Y, R ikt —
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Scheme 8 Conjugated addition reaction of nitroenynes with
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FALEY; AT 47 2K R A Bk AR R,
i 7 B AN A 0 55 i R 0 o S B R 5 DA 85%~ 89% IR
HKH 91%~94% ee {EAFEIH N AEAE L EH(Eq.
S). ZR PRV G, RN AR, R BT
& SN R 75 2L 6 d.

2011 4E, Shao FAHP E ARIE T 1,3- “FEAL G
W5 ST BRI R LB R S B, 7 G A 40 A B AT
AR AT 51 HEARIERTTR, LAsnd 93% el
99% ee {HIRTT 1,4-FLHENN R4, XF T 75 FEBARFN fe Jik
B PR B 075 R JEC A, 12 I B2 35 R IR Hh gk 477 T 24
R’=¢-Bu If, HEERME=MIRE. 2 a-BUR-1,3- 8k

2614 http://sioc-journal.cn/

© 2017 Chinese Chemical Society & SIOC, CAS

0O

DCM or toluene
rt,6d

85% ~ 89% vyield
91% ~ 96% ee

Aromatic ketones: 46 (15 mol%) and PhCO,H (5 mol%)
Alphatic ketones: 47 (15 mol%), PhCO,H (5 mol%), and H,O (2 equiv.)
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S
PivO N )J\ N
PivO " H H
OPiv NH,
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OAc s Ph
AcO N)J\ N\“‘~ Ph
AcO H H
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86%~93% ee fE4F FAH B ILE I BP0 54, {HILIEXS ik
RN 101 (101 dr). BRSHRAET — M-S E
AN () 4 B2 ) B B R R TR IR R A Al A
BB TR IS E BB, N T A e
7 Bl (Scheme 9).

O O
O O
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RZOMORz %NOz
50 14
( y R 52

51 (10 mol%
toluene, -10 °C

. NO, e} e}
1/\/ ]

39 R2 R3

55% ~ 75% yield
86% ~ 99% ee

R

1 0 4O
53 RZ R3
51 (10 mol%) ~-NO2
.
toluene, -10 °C R =
54

74% ~ 93% yield

M 86% ~ 93% ee, 1:1 dr
\”/ ~Ar
N S
»
N
Ar = 3,5-(CF3)206H3
51

MeO

B9 MM 13- A &Y s B
Scheme 9 Conjugated addition reaction of nitroenynes with
1,3-dicarbonyl compounds
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R )
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90% ~ 99% vyield
86% ~ 96% ee

Ar
O WO
\|+3/
N N
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ARG 15 e e A B S 7, v AT 238 vy SR e 1R A B4R
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