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Organometal complexes 

il. Orgamotin and organokad bis(acetylacetonates) 

Many stable complexes have been obtained b- the reaction of dialkyitin di- 
halides with S-h_vdros_vcuinoIine*~‘, z,z’-bip~-ridinez.3 and r,I&phenanthroline’.3_ Xl- 
though these complexes have been reported to have a chelate structure containing 
hesa-coordinated tin, further stereochemica1 stud?- seem to be rather difficult, for 
the @I& are too compIicatedz. Infrared, Raman and STIR spectra stud& ha\-e 

- suggested that dimethyIbis(acetylacetonato)tm 4-3 or -Iead-’ have the methyl goups in 
-Irans-conf&ration_ In order to stud\- the electronic effect of substituents on tin on the 
acetylacetonate Iigand through the tin atom, we have prepared a series of disubstituted 
bi$acetylacetonato) tin compounds (Table r j _ 

DioqanobisjacetyIacetonato)tin compoun& were obtained by the rexlion of 
the dio~anotin dichloride and sodium methoxide in methanol, followed b_v the 
addition of acet-lacetone. 

R,SnC!, f 2 CH,OSa 
il;CH,OH 
- R$k(OCH,)= f 2 Sac1 

R$n(OCH~, + 1 acacH’ ind R&(zcac), + KH,OH 

- acacH = CH,-C-CH,-C~H,: acac = CH,-C=CHX-CH,. 

6 B & & 

J_ Or=aw.zaf_ Cfsem_. 5 (rg66) rg_+-191 



>R-i- cOMJfUsIc.-~-fIoss 195 

Organobis(acetylacetonato)tin halides, RXSn(acac),. or bi(acetylacetonato)tin 
lalides, S,Sn(acac), (X = Cl, Br). were prepared by the reaction of acet;Iacetone 
th organotin trihalides or tin tetqxI&ides in water. 

T’SnS, + z acacH 
inH43 

e RSSn(acac), f zHs 

SnS, + z acacH 
iu H-0 

wS,Sn(auc)= + 2I-K 

lc compounds S,Sn(acac), (X = CI, B ) r were previously prepared by Morgan 
n1.6. 

Although we could not obtain the corresponding iodide+ (CH,)ISn(acac). and 
Sn(acac).,. by this procedure, these compounds couId be prepared by the reaction 
methyltin triiodide or tin tetraiodide with sodium acetylacetonate in chloroform: 

CH,SnI, + 2 afacSa In CHclJ * (CH,)ISn(acacf, + ? SaI 

he bis(acetyIacetonato~tin dihalides react eaGly with methanol to lose one acetyl- 
cetone ring. giving dimeric methosy(acet:-1acetonato)tin dihalides. [S,Sn(acac)- 

X&I ;_. as we have reported elsewherei_ 

‘ABLE 1 

(ELTISG POI?r‘T .aSD _iShL\-TK.\S_ D3T.A OF BIS~ACETf~_~C=TOS_~TO)TIS CO.\!PLEXES OF TEE TYPE 
iTSn(r?rac), 

31, CH, l~p-Ip= 

C,H, C,H, sd.g-s~.o 

C,H, C,Hs sy.ss 

C,H, C&f, 1~5-1’6~ 

CH, Cl 135-136 

CH, Br 129 

CH, I 11g-116 

CzH, Br 94-S 

C,Hj Ci rig-15~ 

Cl C! 10?-zo3= 

Br Br &3--Isy 

1 I I7Q-IS0 21.06 2.10 

( x.05) hi) 

3$_‘j 

(3+-z’) 
31-73 

!31-65) 

(31.99) 
25.5; 

(35-19) 
3’1.2s 

(:;.31) 

(g) 

-3. 
(‘g7) 

27.54 
IZi.ST) 
27s3 

(Y-64) 
30.42 

(30.61) 
z&77 

(2-r-Qo! 
20.95 

(?O.SO) 

Q Ref. 5 reports that this compound does not melt or decompose below 3o05- b Ref. 5 reports 
m.p. 125”. C Ref. 6 reports m.p. ZO- q-203”. d Ref. 6 reports m.p. ISi=‘- 
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E+?l?-9~~hZl 

RLS+zccc~ 2 [R = C-H,. C,H5. CJia, C&Y,)_ Dimethyltin dichloride (+I. g, 0.03 
mok) KLS added to IOO ml of methanol soiution. in which 0.5 g of _wdium and 4 g of 
aceiylacetone (o.o+ mole) had been dissolved_ Sodium chloride precipitated im- 
mediateIy and ~-as fdtered. On standing for a few hours, the resuIting white precipitate 
was recrvstaIlized from methanoI to give small, transparent crystals of dimethyl- 
bis(acetGacetonato)tin &-ieId So 516). The other diorganotin derivative were obtained 
by thk gene& method. These compounds are stabk in air, excepting dieth?Itin and 
dkin_vItin cornpour&. The dirnethykin compound is soluble in hot methanol. but not 
in other common organic solvents. and the other three are soIuble in benzene, chloro- 
form or dichloroethane. ResuIts are shown in Table I. 

(C2?&YS~~jnca~) “, (C2&r~}&S~zj;zcac).. (CsHSjCISIr(~cnc)z (S = CZ. Brj. To a 
suspension of methyItin osidPvs (0.005 mole) in IO m1 of water was added con- 
centrated HCI (1.6 g) (or HBr] ; cd1 the oxide &OIL-ed on standing for a da?-. To this 
dution WZIS added accrvfacetone (1.0 g. 0.01 mole; with stirring_ _A white precipitate 
appeared within a few rrknutes. Rccrystaihzation from benzene- or dichIoromethane- 
Iigroin (adding a sm‘xll amount of acrtyketonr to avoid decomposition of the product) 
gave rransparent cy-stals (Field CQ. 60 :ij_ The other compounds were prepared 
similarly from trihahdes dissoI\-ed in water. It WCIS obsem-ed in the c&e of phenyl 
compo-un& that the addition of a little esce_;s of acetylacetone accelerates cr\-stal- 
Iization of the product_ 

(CP,)iSt:!ncnc), und I~.;:jac~c~!~_ Sodium acetylacetonate (6.1 g. 0.05 mole) 
prepared from sodium ethoside uld acctylacetone, witj added TO it solution of rin 
tetraiadide (15.6 g, o.oZ5 mofc) in So ml of chloroform. -after r&using for 2 h, the 
misture ~-2s filtered. The filtrate ~2s el-aporated to about IO ml, and 50 ml of Iigroin 
~2s added. The veliow precipitate obttined was recn-Staliized from dichloromi-thane- 
figroin to give crvstals of brj{acetylacetonato,jtin diiodide (yieId 15 T’,)_ 1\Iethylbk- 
(2cctylacetonato)~in iodide W;LS obtained from methyltin triiodide by the same 
Froced we. 

Dit;~ii;~~~isjncL~~i~~=~~Gzz~zf@~~~Q~_ DimethJ-liead dichioridclu (1o.z 6, 0.033 mole) 
was swpended in IOO ml of cthyI acetn-te solution of ncetvketone (6.7 g, 0.057 mole).. 
By adding aqueous ammonia sIovA>- to this soIution. &methyI Iead dichloride WZS 
dissoIvxl_ After the soIvent ~-2s evaporated to 30 mf ant1 cooled. white precipitate 
appeared. It ~-2s rec~stnllized from methanol to give transpnrent, p& bIue cc-stal 
of dimc~th:;lb~!acet~!aceton~~t~~It-ad, m-p. 163-163.5’. (Found; C. 33-10; H. 4.55s; 
Pb, q-53- C,,H,O,Pb ca!cd.: C. 33.10: H, _I-$; Ph. ~~.$5~“;_) 

D6f677kimiiux qf nrohidar z-c<_ht. JIoZecuZar weight ~-as dctermincd q-s- 
copica&- in benzene for two representati\-e compounds. The rewlts are: c~2Icd. for 
(C&JzSn(CH,COCHCOCN,‘i, GT’- ~.r, observed &. 467, $50 at concentrations of 1.10, 
1o6 and o_;;_i wt. y,, t=pcrtix-eI>-; caIcd..for 1,Sn (CH,COCHCOCH,), 5;o_j-. observed 
581, gci!), 553 at concentrations of r-19, 1.62 and 2.04 wt_~;, respectively. 
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PRELIMINARY NOTES 

Koordinationsverbindungen von Aluminiumboranaten mit iither und 

Tetrahydrofuran 

Das Koordinationsverhalten x-on Athem gegeniiber _\luminiumboranaten 

-~IH,+W-Un wird bevorzugt \-on sterischen Effekten bestimmt. So bildet Di- 
&thylZtlther mit Al(BH,), ein farbloses, fliissiges, im Hochl-akuum schwerfliichtiges 
Al(BH,).-O(C,H;), x.-2, das man leicht aus _UH, und Diboraniiberschuss in _%ther 
sb-nthetisieren kann. Ein Hydridoaiuminium-bis(boranat) erhHIt man gem&< (I) in 
Ather. _%_Is der Atherliisung kristallisiert in der Kiilte instabiles H_M(BH,),- zO(C,H,) 2 

XIH, f ::BH,;2 _ H_AliBH,j, (I) 

aus,dxbei n IO* schmiizt und im \-akuum sehr leicht I 3101 _%ther unter H_M(BH4) ?- 
O(C,H&-Bildung abspaltet. Das h\-drol>-seempfindliche Moncatherat kann im Hoch- 
\-akuum transportiert werdcn. -Analog zu (I) erltilt man such ein H,.-UBH, in &her_ 

Die Umsetzung der genannten MonoZtherate oder ihrer :Atherlbsungen mit I No! 
Tetrahydrofuran (THF) fiihrt unter \-erdrZngun, = des gebundenen _$thers durch THF 
zu den Xluminiumboranat-Tetrahydrofuran-Komplexen H,XlBH,-THF (Schmp. 
55--=$5=, in Benzolliisun g ssoziiert). HAI(BH,),-THF (Schmp. --A’, in Benz01 mono- 
mer lijslich) und _M(BH,),-THF (Schmp. 24-~6’)‘~ Diese THF-Addukte sind nicht 
aus den Tetrahydrofurankkungen van AiH,-,(BH4),, zug?inglich; aus den Lijsungen 
kristallisieren vielmehr H,AIBH, - zTHF (Schmp. ~9-40”) bzw-. H_U(BH,) %- zTHF 
(Schmp. 75’) _ X1(BH4) 3 -2THF ist aus den LGsungen nicht zu$nglich, da es sich sehr 
leicht unter BH,Abspakung. insbesondere in Gegenwart van iiberschiissigem THF 
zersetzt. 

Die Ditetrah>-drofuran-Kompiese besitzen bei Raumtemperatur einen geringen 
THF-Dampfdruck. Der Abbau zu den I : I-Addukten geiingt jedoch nicht, da dieser 
stets van einer hydrierenden Ring8ffnung des koordinativ gebundenen THF begleitet 
wird. So zerfZllt z-8. H_U(BH&-zTHF bei so-70’ im I~akuum nach (z)**. 

H_4I(BH,j,- zTHF -+ THF + C,H,O_Al(BH,)Z (2) 

l Schmp. 33.5’ (Ref. I). Das Schmelzen allcr THF-hddukte \wlHuft unter Zersetzung. 
*_ Die Zcrsctzung unter dem eigenen Dampfdruck bzw. bei Sormaldruck ver!%uft uniiber- 

sichtlichcr. 

J_ Orpxortzdal. Cizenz., 5 (1966) IQ:-IQS 


