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THE CHEMISTRY OF FUSED CYCLOTRIAZAPHOSPHOLE -
- SYNTHESIS, REACTIONS, MECHANISM AND CONFORMATION

JING LIN ZHANG, WEI XU, XIAO BO MA, HAI YAN LU
and JIN QIAO LU

Institute of Organic Synthesis, Huazhong
Normal University, Wuhan, Hubei, P.R.China

Fused tricyclotriazaphospnole w2s first s;nthesized in
our lasoratory. It is a vary interasiing seriess in pnosphaor=
us heterochemistry.

I..3;nthesis

Jde can now directl; prepar: quive different derivacives of
fused tricyclotriazapaospnole, suca as wnat conzaining a
tercoordinated and tetracoordinatel paospnorus aiQu.s in one
molecule, containing nRz and OR group in one zol=cule and
even on one phosphorus atom, in one s:tep accordineg to equa-
tion (1).

—NH
Rv sAnng T P/ ’Qm,/v\ i b

R=H, Me, Cl, R¥=H, Ar, Curu‘h, 4=F(UR),

X=..", 0,S, Y,2=uR%, UR.

3xcept tricyclo triazapnosphols, derivatives of fused
dicyclotriazaynosphole wers s,nthesized as well according to

the equation (2).

A
j—)\NNHR‘J'RiNFX‘ I—lnﬂ\k @

R=Me, Ph; R'-H,lue, RZ—H’AC' ‘{3—1';6, 4ty n-Pr, n-Bu;
Ri=ac, P(NRY), ; ¥=Cl, NR)
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2. Reactionary Selectivities

The properties of derivatives of fused cyclotriazaphosphole
containing two phosphorus atoms in one molecule have been
studied in detail and some interesting results were obtain-
ed.

A typical Arbuzov reaction and Perkow reaction can occus
rred when compounds (I) and (II) are reacted with methyl -c
iodide or o~bromoacetophenone.

Vinyl-phosphates, Ketophosighonates and phosphonyl deriv-

' atives can be obtained from these reactions.
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In these gwo reactions only acyclic phosphoruscontaining
group takes place, the cyclic phosphorus remains unchanged
at all. We found that the sulfurization of compounds (I) and
(I1) proceeds stepwisely, this is, the sulfur attacks the
acyclic phosphorus atom at first and then the cyclic one. So
compounds (I) and (I1I) are selective in their nucleophilic
substitution reactions. But there is nonseletive for these
compounds in their electrophnilic subsiitution reactions, as
alcoholysis.

3. Mechanism

As memtioned above tne key effect on tne cyclocondensation
reaction(1,2) comes from to the groups attached on the phos-
phorus-containing reagenis. Their reactiive sequence is as
following:

ClZPJ;-iR2>ClP(NR2) 27 P(uH2)3 > I-'tt)P(I.JB.Z)2 2)2

> ?he (LR
Wnen Ph.P(uRz)2 was taken as reagents in reacsion (1), no cy-
clic compounds could be obtained, only an aCchic prodiuct

was given rise.
7 H " /#W 151
KX sANHR + PN O: ’l\NNHIZ

I
R=H, Me’ Cl; R'=H., CCH3,

Compounds(VI) is probably an intermediate of tnese reactions,

R''=alkyl

the mechanism of these c,clocondensation has been suggesicd.

4. Conformation

The conformation of some compounds obcalned was investigated
on the basis of tne data of IEQ MS and H, 130 cand 319 NMR

spectra. R \N-:-?/N"ﬁ N/R'
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Compounds (VI) prefers C2v conformation and behaves some

aromatic properties, P-N bonds outside the ring cannot rota-
te along the bond axis. R groups attacied on nitrogens can rce
be divided to three classes. The R of acjclic phosphorus gr-
oup arc located at the cis-position to the lon2 pair elecur-

RN
- ® T P/O ~OR.
I—/l\N),S\F\OK =< L?;:Q\)‘\P\m

Lthe alkoxy groups on acj,clic phosphorus are not located

or.s of %tne acyclic phosphorus atom.

at the same plane of tae ring butorthogonal wiin the ring
plane, and can be divided invo two classes, associated . to
endo and exo position. (VIIa) and (VIIb) cannot convert each
osher at room femperature.
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