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Consilderable effort has been expended toward the determinatiocn of pre-
ferred phosphorus sterecchemistries in 2-substituted-1,3,2-dioxaphosphori-
nanes} but only one inconclusive paper has reported a similar investligation

2

of the dilaza analcgues. This communication repcrts the results obtained

from the isomeric palrs of compounds 1 and 2.
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a or Lrans b or ¢ls
Compound Y R X Compound ¥ R X
1 NMe OMe lone pair 5 0 OMe lone pair
2 NMe NMe o, lone pair 3 o] NMe, lone pair
3 NMe OMe 0 T 0 OMe 0
4 NMe NMe , 0 8 c NMe , 0

The reaction2 of PCl3 with N,N'—dimethyl—l,3—butanediamine3 followed by
MeQH or Me, NH vielded isomeriec mixtures of compounds 1 and 2, respectively.
By integration of the proton NMR spectra, the isomer ratios of 56:44 for 1
and 61:39 for 2 were found. Similarly, a ratio of 59:41 was determined
from the -*P NMR spectrum of 2. For 1 the ratios could not be determined
by the latter technique, however, since la and b have experimentally identl-
cal 3lP chemical shifts. This is the first report of such behavior that 1s
not due te rapld egquilibria. Two sets of OMe and NM92 re3onances were
observed in the proton NMR spectrum, and both were deccupled upon irradlation
of the single phosphorus resonance.,
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The ratios appear to represent the room temperature equillibrium concer-—
trations. Upon heating to 90°C for two hours, the ratlcs determined from
proton NMR spectra {probe temperature 90°C) were 58:42 for 1 and 52:L18 for 2.
When cooled back to room temperature, the ratlos returned to 56:44 and 59:41
for 1 and 2, respectively.

Although techniques are well established for identification of phosphor-
us stereochemistries and clis-trans geometries of ].,3,2-—dioxaphosphor'j.nanes,l’ll
it is not yet known if these can be applied to the diaza analogues. The
observations of greater upfield 3lp chemical shifts in the trans iscmers of
5 - @, and the greater energy P=0 absorption fregquency from the frans isomers
of 7 and §7apparently result from the axial arrangements of the phosphorus

1.4 Since

substituents and/or equatorial orientations of the P=0 links.
structural data have not been reported for the diaza analogues, however, 1t
i1s not known whether the terms axial and equatorial appropriately describe
the phosphorus substituent orientations. Also, due to the lack of NMR
analvses, the effects of phosphorus and nitrogen substituent orientations
upon ring conformations (e.g., axlal vs. equatorial 4-methyl group) are not
known.

The 31P and ir speetral characterlistics of the diaza compounds are suf-
ficiently simllar to those of the well characterized dioxa analogues to just-
ify speculation as to phosphorus configurations. Then by assuming that the
equatorial orientation of the H-methyl group predominates in a chair-like
ring, cls-trans geometries, as summarized in the Table and described as
follows, can be assigned. The more abundant iscmer of 2, having the greater

31

upfield P chemical shift, would appear to contain a significantly axial
NMe, group orientation and thus be the trans isomer.1 The idenftical

chemical shifts of la and b, however, allow neither phosphorus stereochemical
nor cis-trans geometrical assignments. Indeed, the single chemical shift

may be indicative of identical phosphorus gecmetrlies. The geometrical
assignments of 1 are apparently clarified and those of 2 substantiated by

the 2-oxo derivatives. Compounds 3 and 4 were prepared by oxidation of 1
and 2, respectively, with NOE, a procedure known to result in retention of

1b

phosphorus configuration. (Ratios of isomers determined from proton and
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3lp NMR spectra were 56:4U and 57:43 for 3, and 58:42 and 57:43 for 4.) As
for 2, the more sbundant lsomer of i displayed the greater upfield 31? cheml-
cal shift and alsc caused the higher energy phosphoryl stretching frequency
absorption. Both cobservations are consistent with an axially oriented NMe2
group and thus trans geometr’y.l’4 In contrast, the more abundant isomer of

31

3 displayed a lower fileld P chemical shift and had the lower energy P=0

stretching frequency absorption. This isomer of 3 and the more abundant

isomer of 1 would therefore be assigned the cis arrangement.l’4
Table Infrared and NMR Data for 2-Methoxy- and
2=Dimethylamino-1,3,2-diazaphosphorinanes
Compound T{P=0) 31p nwr 1y nMr
em ™ Rel. %2 §°  Rel. % Rel. %
la - - -130.1 by
100
1b - - -130.1 56
Z2a —-— - -109.9 59 61
2b — —-— -124.8 41 35
3a 1282 40 -14.7 bl 43
3b 1269 60 -16.4 56 57
La 1194 &0 -18.1 58 57
4n 1176 4g -19.8 4o b3

caleulated assuming equal extinction coefficients
bRelative to external H3P04, where a negative value indicates a down~
field shift
Independent of the assignments of phosphorus stereochemistries or cis-

trang isomers, however, this study clearly indicates that a substantial
difference exists between the behavior of 1,3,2-diaza- and 1,3,2-dioxa-
phosphorinanes. Whereas the Isomer equilibrium distribution of la:b is 44:556
{or 56:44), that of 5a:b iz about lOO:O;5 for 2a:b it is 60:40 (or H0:60),
but for 6 1t is 15:85.6 The causes of these differences cahnot be rational-

ized until structural data are availlable. It 1s worth noting, however, fthat
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in addition to unfavorable steric interactions of an axial dimethylamino
group with C4 and C6 axial protons {also predicted feor dioxa compounds by
Drieding modelslb), models of dlaza analogues indicate unfavorable inter-
actions of a dimethylamino group wilth the N1 and N3 methyl protons when the
former is equatorially, but not axially, oriented., These simple steric
interactions, although probably contributeory, are insufficient for rational-
izaticon of dioxa and dilaza behavicoral differences, since the methoxy com-
pounds can aveid the interactions by rotation of the CMe group away from

the ring.
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