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The reactions of difunctional reagents with hexa-
chlorocyclotriphosphazene, N3P;Clg can give rise
in principle to three types of structures (i) SPIRO
(both functional groups attached to the same phos-
phorus atom), (ii) ANSA (the two functional groups
attached to different phosphorus atoms in the same
molecule), and (iii), BINO or CROSS-LINKING (each
functional group attached to different phosphazene
rings).

SPIRO derivatives are now well documented crys-
tallographically [1-8]. One example of BINO has
been reported, e.g. N3P3Cls[HN—(CH,)4s—NH]Cl;-
P3N; [9]. The first ANSA structure has been ascrib-
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ed spectroscopically [10] and crystallographically
[1 1] to the product, N3P3C13('CH3)[HN—(CH2)3—
0], of the reaction of monomethylpentachlorocyclo-

triphosphazene, N3P;Cl;(CH;), with 3-amino-1-
propanol.
Moreover, few merged structures were very

recently ascribed to (i) the product N3P;Cls[HN—
(CH,)3;—N] [(CH;)s—NH]C1sP3N;3 of the reaction
of N;3P;Clg with spermidine, H,N—(CH;);—NH—
(CH;)s—NH, (SPIRQBINO) [12] (ii) the product
N;3P;Cl4 [HN—(CH,);—N] (CH,)4[N—(CH,);—NH]-
Cl4PsN; of the reaction of N3P5Clg with spermine,
H,N—(CH;);~NH—(CH;);—~NH—(CH,);~NH, (DIS-
PIROBINO) [13] and (iii) the product N3P;Cl,-
[O—(CH;)s—0], of the reaction of N3P3Clg with
1,3-dihydroxypropane (SPIROANSA) [6].

This paper reports the synthesis and characteriza-
tion of a second SPIROANSA structure (I) and of the
first DISPIRODIANSABINO cyclophosphazene (II).

Conclusive evidence for the existence of I and 1I
were essentially obtained by *'P NMR spectroscopy.
The *'P spectrum (Brucker WH 90) of the starting
material, e.g. the ANSA-N3P5Cl3(CH;3)[HN—(CH;)s—
O] is presented in Fig. 1 [10]. We added 1,3-di-
aminopropane (1:2) (half of the diamine being
used for trapping HCl) in the NMR tube containing
58 mg of the ANSA material in CDCl; and 1 hour
later a new 3'P spectrum was recorded, which is
presented in Fig. 2.

Comparison of Figs. 1 and 2 shows that the
PCl, doublet of doublets around 24.5 ppm of the
ANSA starting material has vanished and that the
expected doublet of sharp doublets around 11.4 ppm

Fig. 1. 3p NMR spectrum (BRUCKER WH 90) of the ANSA starting material. Chemical shifts (in ppm versus 85% H3PO,4) are

defined as positive in low field direction.
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Fig. 2. 3lp NMR spectrum (BRUCKER WH 90) of (I). Chemical shifts (in ppm versus 85% H3POg4) are defined as positive in low
field direction.

Fig. 3. A perspective view of (I).

is revealed, and may be assigned unambiguously
to a SPIRO loop-bearing phosphorus atom [2, 3,
12, 13] in an ABC-type cyclotriphosphazene.
The infrared spectrum of this new compound (I)
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reveals a unique P—CI band at 555 cm™", assigned to
(I) the SPIROANSA structure which is visualized in
Fig. 3.

This structure contains one remaining labile Cl
atom. 43 mg of (I) in CDCl; were treated as prev-
iously in a NMR tube with 15.1 mg of 1,6-diamino-
hexane, i.e. in (2:1 + 1) conditions, half of the di-
amine being used for trapping hydrogen chloride.

A new >'P NMR spectrum was registered after
2 hours, and is presented in Fig. 4. The doublet of
sharp doublets has shifted from 11.4 to 15.8 ppm.
Such a high-field shift of about 4 ppm is a character-
istic of the building somewhere in the molecule of
a BINO bridge [13]. This new compound (II} is
also an ABC-type cyclophosphazene whose molec-
ular weight from E.I. [14] and DCI [15] mass
spectrometry is equal to 674. Infrared spectrum of
IO does not reveal P—Cl stretching frequency
anymore. Thus we may reasonably assign to (II) the
DISPIRODIANSABINO structure of Fig. 5. X-ray
structures of (I) and (II) are now being determined.

P(spiro)
15.56
16.05

150
16.53 8

WM AN i AR A e s

Fig. 4. p NMR spectrum (BRUCKER WH 90) of (II). Chemical shifts (in ppm versus 85% H3PO4) are defined as positive in low

field direction.
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Fig. 5. A perspective view of (II).

As a conclusion, we emphasize the high stereo-
specificity and stereoselectivity of the two reactions
described here. It seems from now that any merged
chemical containing several SPIRO and/or ANSA
and/or BINO moieties may be commonly synthesiz-
ed in a quantitative manner. This provides the
chemist with an interesting project which we propose
labelling ‘BASIC’, i.e., ‘BINO-ANSA-SPIRO in cyclo-
phosphazenes’ [16].
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