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Abstract

Recent studies on the chemistry of aromatic compounds containing a phosphorus atom are
summarized in this review which consists of six chapters. Chapter 1 appears historical background,
characteristic feature, and intrinsic nature for aromatics bearing a phosphorus atom as a general

introduction.

Chapter 2 describes synthesis of phosphinines by an iron-catalyzed [2+2+2]

cycloaddition of phosphaalkynes and diynes. Chapter 3 ventures into synthesis and reactivity of
2-pyridylphosphinine. Chapter 4 explored development in the organometallic chemistry, involving
group 6, 7, 8 9 and 10 transition metals, of the 2-pyridylphosphinine. In chapter 5, it is mentioned
synthesis and properties of several types of biphosphinine compounds as a unique 7 -electrons system.
Finally, conclusion and prospect are shown in Chapter 6.
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Figure 1. Pyridine (left), 2,4,6-triphenylphosphinine (center),

and phosphinine (right).
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[3].

VY)Y OERMEBEATHLEARAT 4 = IiEEY
VYERIRL, RITRT I LENDLDH D Z LS
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Figure 2. Frontier orbitals of pyridine (left) and phosphinine
(rignt).
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Figure 3. Natural charges for pyridine and phosphinine by
natural population analysis.
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Scheme 1. Synthesis of phosphinine by an iron-catalyzed
[2+2+2] cycloaddition of phosphaalkyne and diyne.
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Scheme 2. Synthesis of phosphinine bearing a pyridyl group.
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B L T2 (Scheme 3) [12].
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Scheme 3. Diels-Alder reaction of pyridylphosphinine with
hexafluorobut-2-yne.
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RAT 4 =VBRERIGLTED, FA7 4=V D&
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A0 KA 7 4 =) F U aE%E5 27 (Scheme
4)[13].
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Scheme 4. Reaction of pyridylphosphinine with phenyl lithium.
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w7z[14]. RI5% *PNMR TEH L7z & 25, Kb
Bka 22 5 2 BEfIR IRl D v 7 v s U, Rk &
DHEIEY 7 P LTy 7 F il , FiEED
GFELSHRCTET., ZORILITERNEITo7:L8 2
%, REICHS T2 7 F i3 L, FERED D
BRGNS RN, TREE) INKRAT 4 =
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Ph Ph Ph
hv = =
|\ W(CO)g » hv |
= —_— —_— =
Ph” P RS P P = P P
|
N ) THF 1 N.J THF ",d P

W(CO)s (0C)W

Scheme 5. Reactions of pyridylphosphinine with Group 6
metal complexes.
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72, EV IV OBERBEERLEC )V INERAT 4 =
E DR FRBSICDIERLTED, AR 7 4 =V
DOEWEAIBE Z R THERTH % (Scheme 6).
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Scheme 6. Ligand exchange reactions of bipyridine-Group 6
metal complexes with pyridylphosphinine.
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L, AEHEEROER MRS T2 (Figure 4) [15].
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Figure 4. Pyridylphosphinine—transition metal complexes (M =
Pd, Pt).
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(Figure 5)[16].

Figure 5. Biphosphinine reported by Mathey and co-workers.

2008 4E 12 Miiller 5 [17]12 X D &S iz o- T VT =
“NWVEETDIEARRAT 4 =VEHIX, HTFHODKRR
7 4 =) VRFOMILEFRNTE NI & & D ok
BLLZEDTRETHY, uvy ALBEHRDOIE L
HESNTWS (Figure 6).

Figure 6. Biphosphinine and its Rh complex reported by Miiller
and co-workers.

DXL, ITRETHESATERRAT 4 = VHHIT

GBI EORMF & LTORERFLTHD, KX
7 4 =¥ BRI A BRERI AR X 2

NETIfTOATVRW,

WAEREE B, BEFRER O Tz oINS X O
TR T FR, S 5 ICBRILEN L E OMHEAT S
T L CHEBNEMEZIHL 2L, SBROIGHIE DR
L2 IfFLCAMBO YR T 1 = v 1ad
1ZB S 2% %17 > 72 (Figure 7) [18].

Figure 7. Biphosphinines 1a—d.

9, CAKRRT7 4 =VHOBM L ERAERME L 7 2
2D Y)Y LEOEKETT 572 (Schemes 7 and 8).
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Scheme 7. Synthesis of bispyrylium salts Sa—¢. Reagents and
conditions: (i) PACOCH;, Ba(OH), or KOH, 2-propanol, reflux,
5 h; (ii) PhCOCH;, NaNH,, toluene or 1,2-dichlorobenzene; (iii)
PhCOCH;, NaNH,, toluene, rt, 3 days; (iv) HBF,, Ph;COH, Ac,0,
rt, 20 h.

5d (22%)

Scheme 8. Synthesis of bispyrylium salt 5d. Reagents and
conditions: (i) HBF,, 1,2-dichloroethane, reflux, 52 h.
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AW, e F) FHAITHL ) 7= v vR=y
LIEE RN TRESEDLZDIZMN ) 72 = Vv RE ) —
NV EIED 7 v AWKER IR, FOKFER 2V v
TG EfTo Tz, FUGOHEITT 2 ERHFITEARA LY Y
v LI Sa—c 2T 2 Z LR TE RO, b
MTHBRIZHBIZBL, KBLEAXF Y THET S Z

ETHEOESWERM ZMEREME L LTHES Z LI
B L7z (Scheme 7). %72, Y7k FARVEVE
NI v AR NaITIED 7 vLKEREEA S, <
A T VATINBUGE B & 04 FABKE LRI 7 > Ry
kAT, BEENER 229 TEA YY) Y v LA Sd &
372 (Scheme 8). 4 FIiE OMERIL TN T —
X TITW, A I I3RS X ST 1T o 72,
T DFER, HTHNTHNORILKIEHEITL, SNE
REMIIERENTWS Z L 2R LT,

RIL,ER LIV A () RFUTY V) RAT 4
VERWTERRT 4 = VHEEROERKET -T2, W
THOERAT 4=V dT VX NVERBELIZY T A
su< b7 774 —CHEL, BHEELEMELELT
52 Z L1z L7z (Schemes 9 and 10).

5a 1a (3%}
5b 1b (2%)
5¢ 1c (25%)

Scheme 9. Synthesis of biphosphinines 1a—c. Reagents and
conditions: (i) P(SiMes)s, CHsCN, CH,, 60 °C, 5 h.

5d 1d (7%)

Scheme 10. Synthesis of biphosphinine 1d. Reagents and
conditions: (i) P(SiMe;);, CH;CN, C¢Hg, 60 °C, 5 h.

B ELEZRAET LI E 25, DBEEZVWTRD
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BHICHKEE L, BHMEEL 72 E 25 RE 7 B
D BRI LTz, 56 7z BifS S O X HAS i
BT T o712 & 25, D FHBIEOREMRITIZRII L
7z (Figure 8).

Figure 8. Solid-state structure of 1a (The thermal ellipsoid are
set at a 50% probability).
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