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Double Stabilization of Highly Strained Six-membered Rings by

Phosphonium and Transition Metal

Zhu, Congqing Cao, Xiao-Yu* Xia, Haiping*

(College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005)

Abstract Cycloalkynes and cyclocumulenes have attracted considerable attention because they are key in-
termediates in organic synthesis. Stabilization of these highly active species remains a challenge for synthetic
chemists. Recently, we found that phosphonium substitution and transition metal replacement can double stabilize
these species. Using this strategy, we have synthesized a series of highly strained six-membered rings with re-
markable stability. Herein, we reviewed the latest progress.
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PE. HPEAERR P 2B, 5K VR, BIRANERGE, SO AE A SN [ AAAE 7E. 2004 45, Esteruelas 58 N AR T 4
JE R 16 LT ¥4 e 2 R, SRR S 4 .
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PPhy

O w
Isobenzene Isometallabenzene
BT AR I, A5 5N I (0 17 7 S 2R B0 5 | NZR BRI, T UM SRR 2 1) 54 i 20 i 25 4 i AU R
WA EY) 1 5 oK ST HC=CCH(OH)Ph & AE B EIRI[3+3150FR S, nl LA i R 26453 2R E 10 78 i K 2 (Eq.
1), e ot a2 18 H7RLI.
H

OH +
\ % + :_|_Ph 1 2 Pph3
PPh s 7 \gPh
[Os]\ 3 —H> [Os] 3 )
H DCM or CHCl5 = H
1 2: Yield = 93%

[0s] = OsCl,(PPhg),
LSRR, Os—C1 Bl 1,781 A, £ T ML AR Os—C XUEEREK:(1.78-2.14 A) JuFIAM. C1-C2 fil C4-C5
Koo 5l ok 1.339 1 1.351 A, J& $LRL) C-C RUEE. 1] C2—-C3 il C3-C4 K3 Ji 4 1.563 F11.507 A, & A1) C-C Fuigk.
DRI, A9 2 2 W IR e A . AR 2 Th BT — A sp” 2 Ui R 7, AEL L AT IR AP (0 P, €3 J5 7 s 0L 2
ST 22 K, SR 0.0571 AL
S JE IR 2 HA B IR PE, JLEARE S e 5 A0 I3 100 °C o] BAYERE 5 /NN il A S 2 TRV T
RN T AR E A, HATERIRAAE R, 2 A 0T LU AR Cp Bl & 4% 4% (Scheme 1).
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5 4 JE 2R 5 AR LL, A4 2 vh IR E DR KR 2= SR 4 8 0y 18 HLF & iy mT it LA s 1) PR
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M R AR LI 5 1 55000 8 L3 bk HC=CCH(OE), SN, AT L —Fedk & il | Ak
4 8 (Scheme 4). I i AZ R AN e 7 B o S I A R, 8 PR 7B e J7 T S i s ok v 1) 4 7.
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SEA BRI TN, BCKIZEME T 7N e A =5 S EURIR K 5. [RI, C2 J57~ b Z= SR IRCAIE AR SLAR SO A 72350t
KA OB NAE . LR e (L RNAE S 4 R I R T o D il B 98 T 5545 LAIE S0,
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Pyridyne Metallapyridyne
1 Scheme 5 Bz : % SCN HUACIE I HRAIE S 47 10 AE DY 20 b By i 5 (1) 2R SRR S, 3 BIERRRT A2 1.
FERLARAEIE N, 11 <g ) 0o fF) SCN BCAA S L I A5 21 6 Jm Zmb e AT A2 12. 12 #2348 )55 CuCl RIAERT, Bk 5 <)
HOOATIE BRI T, 15 20 B 5 AT SR e SR S5 M I RT A 138, B moR 2. s kb 8 A, 5 mit e bk
FIAE 13 vy, ZEBRIBARIRA T < S ML BE FRAT AR I /N e L, 3900 1 T 8 Je M S i s e 1.
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EIE AN S DG T ST IX RS 1, A TAANCRE 5 80X Jm AR R A E R . 70 FREE . RFHRE it

SEEATUE I Y P IS¢
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T, B, 1981 AR VR TAR A s 115, 2003 AEAE USR5 40 T TR AR B AR (I - 23 I 2
$2) . 2009 3% B rRp 0 B S A i 2 7 R TR U I - Heall (530102 Jean-Marie Lehn #(#%) . 2008 &K I
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SRR L, Hd%. 1964 SRR T BT, 1983 SE T TRAAL S RAREY, 1986 T T RA AL R Hll,
) AR S 1995-1997 SEAETFIERHER A 7 R NG I BIEST. 1999 4E 5 THER. 2002 £E3RAF I 1 TR B2
12240 2004 42 NGEHCH B “HTHLLOETE AA SRRV R . 2009 453K [ A H 7 AR RRE IR 2010 43K 1
WA «HVTRFIREER . F AR B NSRRI G O ESTII. T T — RIS 8 2R 5 5
VE— =[S+ [4R2]RI[3+3] 6. CIERUR R H ARG SCE R, W IRAER 18 300 356 F AL = 22 1 “C&E
News”. “Heart Cut”. “Noteworthy Chemistry”F15% [ 5 5044 %% 23 {1 “Chemistry World 454, XRIM 1 fn] PRAEA 12

T : http://chem.xmu.edu.cn/group/hpxia/index.htm.
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Summary: Cycloalkynes and cyclocumulenes have attracted considerable attention because they are key intermedi-
ates in organic synthesis. Stabilization of these highly active species remains a challenge for synthetic chemists. Re-
cently, we found that phosphonium substitution and transition metal replacement can double stabilize these species.
Using this strategy, we have synthesized a series of highly strained six-membered rings with remarkable stability.

Herein, we reviewed the latest progress.
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