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Summary. The solid cis-Snc1, - 2Me,O and tranr-SnC14 - PMc$e adducts have been syntheaiecd 
and characterised by IR. and Raman spectroscopy. NMR. and vibrational spectmscopy show a 
fast cis-trans equilibrium for bath cornplcxes in Solntion in an i n d  aolvent. 

Numerous 1 : 2  adducts of tin tetrahalides with unidentate liganh, SnX4 2L, 
have already been prepared and charitcterised in the solid state as cis or tram isomers. 
In solution, little has boen done, and possible cis-Cvans equilibria were not observed 
[l]. We have undertaken a systematic study of this type of adduct in order to deter- 
mine the nature and the structure of the diffcrent species present in solution, thc 
equiIibrium constants and the dynamics involvcd. Structural information shall 
mainly be deduced by vibrational spectroscopy and the dynamic aspect by NMR. 
In this communication, we discuss a cis and a tram compound, both presenting 
cis-trans equilibria in solution. 

A simple comparison between the &marc and the IR. spectra (Fjg. 1) of 
SnCI, ZMe,Ol), and SnCt - 2MesSel), allows the distinction between both isomcrk 
forms; for the stretching modes of a trans compound, no common band occurs in 

1) The adduda were prepared in a dry atmosphwc, and gavo satisfactory olemental mdysie. 
-- c - 
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both spectra, while for the cis compound all the bands are common to both 121. In 
a tram-SnCl, -2L (D4a) the vibrations are classified jn 3v(Sn-X) stretching modes 
(Alp(R.) + &@(R.) -b En(IR.)) and Zy(Sn-L) (Alg(R.) . I -  Aeu(TR,)). A cis-SnX4 - 2L 
(Csv) has 4v(Sn-X) (2AI(1R., H.) -t BJIK., R.) -t R,(IK., K.)) and 2v(Sn--L) (Al(lR., 
R.) + B,(IK., R.)). 

For solid SnC1, -2Me$e, none of the Sn-CI stretching modes coincide in the 1R. 
and Raman spectra, and we thus conclude a trans configuration. In the IK. the two 
bands at 310 and 210 cm-1 are assigned to v(Sn-Cl) (Eu) and y(Sn-Se) (Am). The 
Raman spectrum shows also two bands in this region, at 281 and 239 cm-l. which arc 
the ~(Srl-Cl) (AI~) and v (Sn4)  (I3lg). Thc vibration at 245(IK.) and 249(R.) an-l is 
due to the bending mode of thc coordinated Mc&. The A1, and Hill assignment is 
reconfirmed in solution by deplarjsation mcasurcmcnts. 

The solid SnCZ, - 2Me,O spectra show a complete cortespondcnce of frequencies, 
so a cis configuration is attributed. Thc. 357(1R.) and 359(R.) cm-I vibration is 
assigned to a v(Sn-CI) (B)#), the 338(1K.) and 336(R.) cm-1 as a v ( S n 4 l )  (Al), tlic 
298(IK.) and 299(R.) cm-l as v(Sn -C1) (Al). Tltc rcrnaining IR. band at 260 cm-I 
is probably a Sn-0 strctching modc. Thc other v(Sn-Cl) (R)a) vibration is not ob- 
served, probably hidden under the 336 cm -1 band. The IK. band at 464 cm-I js also 
found in the Raman spectrum at thc samc frcqucncy, and is due to  ttic hnding mode 
of coordinated Me,O. The differentiation htwecn A and B modes is also based on 
dcpolarisation measurements in solution. 

1 I.' 

The solution liamurt spectra (Fig. I) haw becn run for both compounds with a 
1:4 metal to ligand ratio in CH,Br,. This solvent does not sliow any band in the 
400-200 cm-' rcgion. For the adduct with MeZ%, new bands, due to the cis isomer, 
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appear at 320(A,) and 267(A1) cm-l, in addition to the 282(R1,) and 244(B,,) cm-l 
of the trms compound. As expected by th is  assignment, tlic 320, 281 and 267 bands 
are polarised (symmetric stretching) and thc 244 cm-I dcpolarised (asymmetric 
stretching). The two remaining v(Sn CI) (B, and B2) modes are not observed, due 
to a Iow activity (cf. solid Ramarl spectrum o[ cis-SKI, - ZMe,O). 

On the 0 t h -  lurid the spcctrum of thc adduct with Me& s'hows new bands at 
322(A,,) arid 260(Blg) cni-1, duc to thc trans isomcr, in addition to the remaining 
358(IZ)2), 338(A1) and 302(A1) cm-1 bands of tlic cis compound. 

The IR. solution spcrtra rcvenled only a broad band, resulting from the overlap 
of the four Sn-CI modes of tlic cis compound, slid thc E, modc of the trans compound, 

.- 

Fig. 2. IH-NfilR. spectra (00 M,IIz) in CiI,Ci, at -9O"of (a) .S'nCj4 (0.03 molal) and Me,Oin a 7 : 4valio 
(b) S d 1 ,  (OJG mold) and Me2.% in a I :4ratio 

This cis-tncm equililxium in solution is demonstrutccl definitely by 1H-NMR. 
Both spectra (Fig. 2) show in CH2C12 at low tcmpcrature two signals for conrdinstcd 
species and one for the ftec ligand, The integration of free and coordinated ligand 
slmws a 1:2 metal iu ligand ratio for coordinated species. The assignment of the 
two low field resorliznces to coordinatcd ligand is confirrned by the coupling of 
methyl protons with thc two spin = ' l e  isotopes of tin. The assignment of the low 
field signal to the trans isomer is made upon tho observation that this signal in- 
cream whilc the othcr ligiincl coordinated signal decreascs in changing to a less 
polar solvcnt [3]. 

The chemical shifts a t  - 90" for Mc,Se and Mc,O rcspcctively are: b (free) = 2.01 
and 3.33; d (cis) = 2.63 and 3.92; S (tralzs) = 2.67 and 4.05 ppin. tncrcasing the tern- 
perature in the SIICI,-M~,SC. system Ieads to the collapse at -50" of the signals due 
to thc free arid cis ligand. The two remainirlg signals collapse at + Z O O .  The first 
collapse is related to the  rate of ligand excharrge in tlic cis adduct. The interpretation 
of the second cdlapsc is riot obvious; it may be related to the rate of ligand cxchange 

4) 

- - - .  
A differcntrntion totwccn 13, and 13, WBY not possible. 
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in the trans complex and/or to the rate of  m i  hyptlictical intramolecular cis-trams 
isomerisation. Thc same behaviour is found in the SnCl,-Me,O system, but with 
faster exchange rates. 
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Zusanamenfhcsuwzg. In der vurliegcntlcri Mittoilung wirtl urstmals cin Zngang EU t m n s - 5 -  
Acjrl, N-Jkyl-1-amino-1.3-butadienca 4, sowic ELI fnsns-IS- Acyl, N-;lsyl-l-amino-l,3-b11taclicncn 4 
kschricben. Dcprotonicrung von N-suhstitoiurtcn 1 -1niino-2-butcncn 2 Iiihrt vc:rtnutlicli zu tlun 
nicht iscdierten delokalisierten Anioncn 3, (lit: ansclilicsscntl rcgiosclcktiv a m  Stickstoflatoin 
acyliert wcrden. 

In order to achieve the stereocontrolled syntlicsis of substituted c1ec:alrydro 
quinolines [l] a general approach to trans- N-a.ryl, N-alk~7I-l-amino-l., 3-bu tadiencs') 
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l) A rnulti step preparation of an cnclocyclic N-acyl-l.-a1iiino-4-~~~~n~-~,3-Lutadicrre has bccri 
described in connection with the synthesis of anthr;tmycin I:2J. 


