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Details of structure determination from NMR spectra

NMR data obtained from concéntrated chloroform solutions and used for product identification are
given in Table 1 (main text). In Table S1 are presented fully assigned °C and *Si chemical shifts in-
diluted solutions, as these are commonly used for compound identification and some shifts have
different valués than in the concentrated solutions. (Concentration dependent 'H chemical shifts from

the diluted solutions are given in the Experimental Part.)

All the NMR spectra recorded confirm the presence of two isomers in each silylation product. While
the parent N,O-diacetylhydroxylamines (5) have “N 'chemical shifts around & = -204 , similarly as the
hydroxamic acids (acetohydroxamic acid & = -209', benzohydroxamic acid § = -216°), all the “N shifts
found in their silylation products studied here are in the range 6 = —64 - -84, i.e. in the range of imicﬁc
acid derivatives.””. Thus the “N chemical shifts unambiguously confirm the presence of isomers with

=N double bond only (i.e., exclude the isomeric structure 6).

Assignments of the E/Z isomer structures are based on the direct 'J ("C-"C) couplings between

C=N carbon and a-carbon. This coupling is largef when the a-carbon is in the cis position than when it _
is in the trans arrangement relative to the nitrogen lone pair electrons.” * ** The four sp’ carbon lines in
the spectrum of each sample had to be assigned to C=N and C=0 carbons of cach isomer by ‘{‘H}-”é
experiments using selective decoupling of methy] protons (after the methyl proton lines were assigned
by similar {'H}-"N experiments, see further). Assignment of E/Z pairs lof' 7/8a,b was straightforward
since all the required couplings were measured (Table 1). For 7/8¢ pair we could determine only one
such coupling and, in the absence of any CH,-C=N or CH,-C=0 methyl group, the method of C=N

carbon assignment could not be applied to 7/8d pair. Other methods were sought through the

comparison of available results.
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“N chemical shift differences. In N-acetyl derivatives (7/8a,b) and in silylated acetohydroximic acid
10/11 and its TMS analogue’, the E-isomers have "N signals shifted downfield from those of Z-
isomers. The downfield shift depends on the nature of the substituents. Assuming general validity of
this observation we assign the isomers in the N-benzoyl derivatives (7/8¢ and 7/8d) as indicated in
Table 1. However, one should be aware of that the “N|chemical shift differences are smaller in N-
benzoyl than in N-acetyl derivatives and that data on silylated benzhydroximic acid for comparison are
entirely missing as silylation of benzhydroxamic acid yields only Z isomers with the structure similar
to that of 11 with A"N chemical shifts around § = -78. Since in (E)- and (Z)-O’-ethylbenzhydroximic
acid derivatives the opposite orders of “N shieldings were found* one should be careful in applying this

rule and should rather seek an additional support for the assignment. vSuch support was found in the

observations and overall consistency to be described further and so the assignment was accepted.

°N-'H couplings. The "N NMR lines of Z derivatives 8a and 8b measured without proton
decoupling (3 = -82) are split into a 1:3:3:1 quartet with J("N-'H) = 3.5 Hz while the shape of the lines
of their E isomers 7a and 7b (8 = -65) suggests similar splitting but with J (“N-'H) <0.5 Hz. Since four-
bond, ‘J(“N-'H), couplings are observed only in © systems” fhe observed splittings must be due to
three-bond couplings, *J(*N-'H), of nitrogen to protons of the CH, group of R unit. This observation
provides additional support to our assignment of the isomers 7/8a and 7/8b as it agrees with a general
observation that the three-bond couplings, 3J("N-‘H); in fragments H-C-C=N are in absolute value

larger (~4 Hz) when the HC group is cis to nitrogen lone electron pair than when it is in trans

arrangement (~1 Hz)." ® A series of selective proton decoupling {'H}-"N experiments utilizing these

“J(*N-'H) couplings provided full assignment of all four CH, lines in 'H NMR spectra of 7/8a.

Assignments of CH, proton lines in the spectra of 7/8b and 7/8¢ were obvious. Subsequent similar




© 2004 American Chemical Society, Organometallics, Schraml om030684u Supporting Info Page 4

4
selective {'H}-"C experiments identified CH, and sp’ (C=0 and C=N) carbons (see above) of the two
units R and R’. The st2 (C=0 and C=N) carbons in 7/8d were differentiated according to their
couplings with ®Si nuclei (J(*Si-O-"C=N) was 3.3 Hz while *J(*Si-O-C=N-O-"C=0) was not
observable). The assignment is confirmed by couplings of C-1 aromatic carbons to silicon by *J(*Si-O-
C(N)-”C-l)‘and to the C=N carbon. The C-1 aromatic carbons were assigned to different phenyl
groups on the basis of their 'J(°C - C) couplings to C=N carbons.

°C chemical shifts of @ and C=N carbons. The a-carbon anti to N-electron pair is shielded relative to

the syn a-carbon in ketoximes' or thiobenzimidates”. In the Z isomers of hydroximic acid
derivatives the C=N carbon shifts are substantially and consistently smaller (by 9 - 10 ppm) than in the
E isomers.”™ " " The C chemical shifts in 7d and 8d as assigned above are in line with these two
observations. While no comparison is possible for the 8¢ product, the numerical values of the chemical
shifts as well as of the couplings in R unit and C=N are so close to those of 8d that these two
compounds must have the same structure (8).

In an attempt to provide a general tool for assigning the structure to silylated products we measured

long-range couplings of Si nuclei with *C carbons. The measurements confirmed assignments of sp’-

and a-carbon. The two-bond geminal couplings to “C=N carbon, “J(*Si-0-°C), do not exhibit any
obvious relationship with the isomer structure. The small three-bond vicinal couplings to a-carbons,
*J(*Si-O-C-"C), are consistently larger in the E than in the Z isomer. Though the difference is small
(about 1 Hz), it is definitely larger than the ¢xperimentai error (estimated +0.1 Hz). However, more

data are needed before a general rule (that *J(*Si-O-C-"C) couplings are larger when the nitrogen lone

pair is cis to OSi group in Si-O-C(=N)-C moiety) can be put to use for stereochemical determinations.
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