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Iminopnictoranes of the general formulaNR=NR' (M = P, Scheme 1
As, Sh, Bi} are useful reagents in organic synthésihey are
also versatile nitrene sources for transition-metal imido com- AraSbCly Ar3Sb=NSO,CF3 ArsSb

plexes® The interesting structural feature of this class of 2
compounds would be the formal double-bond character of the
pnictogen-nitrogen bond. Recently, Koketsu et al. examined the
structures of a series of imaginary iminopnictoranegyi=#NH aReagents and conditionsA, HNSO,CFs, KO-t-Bu (2.2 equiv),
(M = P, As, Sb, Bi), by means of ab initio calculations (MP2- CH,Cl,, —50°C to rt; B, HiNSO,CF;, EtO,CN=NCOEt, EtO, 0°C to
DZ-d level) and predicted that the double-bond character in the rt.
M=N bond would decrease in the orderPAs > Sb > Bi.*
Although the literature contains many reports for the crystal
structures of lighter iminopnictoranes, very little information is
available for iminoA®-stibanes (BSb=NR'). In 1995, Wright et
al. reported the X-ray crystal structure of g3u-NCH,CH,-
Ph)L (1), which possesses the four-memberedNgltore with
two distorted trigonal bipyramidal antimony centers and, therefore,
may be regarded as an imiié-stibane dimef.To the best of
our knowledge, however, there has been no report on the X-ray
crystal structure of imind®-stibanes that exist in the monomeric
form. Here we report the synthesis and first crystal structure
determination of novel monomeric triaryl(imind§-stibanes.
As shown in Scheme 1, triaryl(trifluoromethylsulfonylimino)-
AS-stibanes3a,b (ArsSb=NSO,CF:: a, Ar = 2-MeGsHy; b, Ar
= 2-MeOGH,) were prepared in good yield by the Kirsanov-
type reactiof of triarylantimony dichloridea,b with CFSO,-
NH; in the presence of K&Bu and by the redox condensation
of triarylstibinesda,b with CFSO,NH; in the presence of diethyl
azodlcarboxylate._ These met_hods failed for the sy_n_the_SBzc.&f Figure 1. ORTEP diagram oBa (30% ellipsoids). Bond lengths (A):
Thus, ortho substituents are important for the stabilization of the sp-c1, 2.112(4); SBC8, 2.103(4); SBC15, 2.107(4); SbN, 1.958-
Sb=N bond (see below). (4); N=S, 1.536(4); SO1, 1.441(3); SO2, 1.428(4). Bond angles
The ortho substituted imind>stibanes8ab were characterized ~ (deg): C1Sb-C8, 113.2(2); C+Sb-C15, 106.3(2); C8Sb-C15,

by 'H NMR and IR spectroscopies as well as by X-ray diffraction 108.9(2); C+Sb-N, 109.5(2); C8 Sb-N, 117.2(2); C15-Sb-N, 100.5-
(2); C1-C2-C7, 123.9(4); C8C9—C14, 123.2(4): C15C16-C21,

123.0(4).

3a (A, 96%; B, 90%) 4
3b (A, 77%; B, 88%)

2,3, 4 a, Ar = 2-MeCgHy; b, Ar=2-MeOCgHy; ¢, Ar = Ph

* Author to whom correspondence should be addressed. E-mail: matano@
kuchem.kyoto-u.ac.jp. Fax+81-75-753-4000. Phone+81-75-753-4042. ) . )
T Current address: Department of Chemistry, School of Science, Kwansei analysis. Figures 1 and 2 show the ORTEP diagranfaaind

Gakuin University, Uegahara, Nishinomiya 662-0891, Japan. _ 3b, respectively, with selected bond lengths and bond arfgles.
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nitrogen bonds in iminopnictoranes are described asNVfor clarity. . .
(2) See, e.g.: (a) Johnson, A. Wlides and Imines of Phosphoruwiley: and each antimony center possesses a distorted tetrahedral
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York, 1994; Chapter 16, pp 65693. (c) Matano, Y.; Suzuki, Hull.
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geometry. The SN bond lengths, 1.958(4) and 1.962(2) A, are
shorter than the SbN bond lengths of compount? [1.990(3)-
2.122(3) A] as well as those of antimony(lll) amide§.041-

(3) Sele, eg. (a Nukgent, W-(Q)-; Malyer, J. MetaI-LiIgand Multiple B?]nds (6)—2.064(6) A for Sh(NHGH-t-Bus)s and 2.074(7¥2.081(7)
Wiley: New York, 1988. Harlan, E. W.;_ Holm, R. H. Am. Chem. A for Sb(N=CP|'k)3]. However, the S&N bond Iengths oBa,b
i?n‘"j'%:ghgfmll1320;8967'{‘39?22281 A. O.; Oshima, K.; Sharpless, K.JB. are longer than the estimated value (1.91 A) for the=Skdlouble
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(5) Edwards, A. J.; Paver, M. A.; Pearson, P.; Raithby, P. R.; Rennie, M.-

36, 694. The predicted bond length and bond order of treNvbond

in HsM=NH: P, 1.601 A, 1.667; As, 1.715 A, 1.537; Sb, 1.899 A, 1.492;

Bi, 1.977 A, 1.315. The SbN bond length of HSb—NH, was predicted
to be 2.049 A.
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considerably to the actual bond state3itf This is also consistent
with the low-frequency appearance of an asymmetric, SO
stretching band o08ab (1287 cm for 3a; 1279 cm for 3b)
compared with that of GFSO;NH, (1360 cn1?) in the IR spectra.
One of the sulfonyl oxygen atoms, O1, was found to coordinate
weakly to the antimony center with SbO1 distances of 3.261-
(3) and 3.110(2) A, which are shorter than the sum of their van
der Waals radii (ca. 3.6 A} Due to the intramolecular coordina-
tion, the Sb, N, S, and O1 atoms3ab are almost in the same
plane with a small torsion angle (10.0{4pr 3a; 9.5(2Y for 3b).

+ - +
ArgSb=N—§—CF3~—= AraSb—N—§—CF3 ~—= ArgSb—N=§-CF3

3x © 0]

3Y 3z

The ortho substituents are likely to contribute to kinetic and
thermodynamic stabilizatidhof the Si=N bond. Theo-methyl
groups in3alean ca. 3 away from the antimony center, indicating

Figure 2. ORTEP diagram oBb (30% ellipsoids). Bond lengths (A):

Sb-C1, 2.096(2); SBC8, 2.089(2):; SbC15, 2.096(2); SN, 1.962- the steric congestion arqund the=8% bond. On the other hand,
(2); N=S, 1.536(2); SO1, 1.444(2); SO2, 1.434(2). Bond angles  the o-methoxy groups in3b lean ca. 3 closer toward the
(deg): C}Sb-C8, 110.45(10); C+Sb-C15, 106.58(9); C8Sb—C15, antimony, indicating the attractive interaction between the meth-
113.23(9); C+Sb—N, 107.58(9); C8Sb—N, 111.42(8); C15Sh—N, oxy oxygen and antimony atom%Thus, the S&N bond may
(1)%7%913559)1:(2(3302*03, 114.8(2); C8C9-04, 114.8(2); C15C16- be sterically protected i8a, while it may be stabilized both

electronically and sterically iBb.
The reason why compountiexists in the dimeric form and

of monomeric iminoA®-stibanes3a,b possesses moderate single- compounds3 exist in the monomeric form may be largely
abp 9 attributed to the electronic and steric influences from the N- as

EggdaCsha;af?égrn'tvgzeﬁ::sbg;% chE ad yrat::ct)grd gfn F;Egzomi?ﬂ—;r: d theWeII as Sb-substituents. When we consider the monomeric form
'gni Y ; ' " ~of 1, the negative charge arising from the bond polarizatioh Sh
N—S bond lengths [1.536(4) and 1.536(2) A] are much shorter N°- should b tly localized the nit d the steri
than the N-S single-bond length (1.76 A) of sulfamic aB@nd _shou’d be mostly locatzed on the nitrogeén and the Stenc
: environment around the StN bond seems to be less congested.

fall in the range of the &S double bond$! Moreover, the S . .
' . By contrast, the negative charge3rcan be delocalized through
O bond lengths [1.428(4)1.444(2) A] are longer than a typical the sulfonyl group, and the steric congestion around thelsb

S$=0 double-bond length (1.40 Aj.The observed NS and S= bond should be much larger. As a result, the=8bbond in

O bond lengths 0Bab are close to those of chloramine-T hydrate : U
; . monomericl would readily dimerize, whereas that & would
[1.590(2) and 1.439(2)1.455(2) A], which are considered to remain unchanged.

i 5
ﬁ(;sse:e?r:{]h?rifg?eumzt?ﬁgiaisomigl?s%ns;? dsggg(ﬁnt;ﬁgdtle In summary, we have determined the crystal structure of the
PP u monomeric iminot>-stibanea,b for the first time and revealed

that the Sb=N bond possesses moderate single-bond character

(1.60 A) for the P=N double bond? Thus, the Sb(\4=N bond

(13) Sass, R. LActa Crystallogr.196Q 13, 320.

(14) Gillespie, R. J.; Robinson, E. &£an. J. Chem1963 41, 2074. owing to the resonance hybridization with the electron-withdraw-
(15) Olmstead, M. M.; Power, P. fnorg. Chem.1986 25, 4057. ing N-sulfonyl group. It appears that the ortho substituents as well
(16) The relatively short SbN bond lengths compared with the known-S¥% as theN-sulfonyl group stabilize the SN bond and prevent it

single-bond distances may suggest B¥tcontributes, to some extent, f di izati
to the actual bond state. However, the electrostatic attraction force ITOM dimerization.
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