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65. Asymmetric Olefins Hydroformylation. VI. Asymmetric 
Hydroformylation of Isomeric Butenes Using Platinum Catalysts 

by Giambattista Consiglio and Piero Pino 
Technisch-Chemisches Lahoratoi iziin dc i ETH 

Univeisitatstr 6,  8006 Zurich, Switixrland 

(1’2. XTT 75) 

Suiizmary. The asymmetric hydroformylation of thc 5tiaighi. ~l ia in  lmtrnt-s with the [( - ) 
DIOP]PtC12-SnC12 catalytic system shows that asymmetric induction, con1 I .LI v to the ihodionl- 
( -  )-DIOP catalytic system, takes place aftei the intermediate nirlal a l h  1 complex 101 m ~ t i o n  

Rerently the hydroformylation of 1-pentene using Iiydritlo-ti I( blorost~ili ii,ttci- 

carbon yl-bis( triphen y1phosphine)-plat inum (11) [ H P t ( SnC 13) (CO) ( 7 T 1 1 & ]  ILLS l ~ c i  1 

described [lJ and some experiments concerning the asynmletric 11\~11 ofonin) L i t  ioii of 
2-methyl-1-butene using platinum(I1) catalysts 111 the present e of  Sii( 12 u t l  of 
asymmetric ligands including (-)-2,2-dimetltyl-4,5-his(d1plien~~l~~lio~~~i~iiiinonlet 111 I)- 
1,3-dioxolane [(--)-DIOP] have been carried out 121. 

In the case of the rhodium catalysed asymmetric 1i~(lroforinyl,itir)n the in\ cstig‘i- 
tion of the straight chain butenes as substrates yjeldetl interebting 111 forrii~tion alioiit 
the steps 111 .wliicli the asymmetric induction takes pI,tce a n d  ,il)out tlic i t  ‘ittion 
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mechanism [ 3 ] .  It seemed therefore interesting to  investigate the above substrates 
as well as other olefins using chiral platinum complexes as catalysts in order to 
establish whether the step or steps in which the asymmetric induction takes place are 
the same, independent of the metal used as catalyst. Furthermore, by comparing ex- 
periments involving the same olefinic substrate and the same asymmetric ligand, but 
different metals in the catalytic complex, information can be obtaincd about tlie role 
that different metal atoms play in asymmetric catalysis. 

The results of hydroformylation experiments using [(-)-1>IOPll’tC12-SnClr as 
catalyst precursor are reported in Table 1. 

The optical yields reported in Table 1 are compared in Table 2 with tlie results 
previously obtained using HRh(CO) (PPh&-(-)-DIOP ;is catalyst precursor arid it 
appears that : 

a) In all cases, excepting the internal olefiiis, the prevailing cliirality of tlie 
synthesized products is opposite when platinum- or rhodium-catalysts are used. There- 
fore, tlie asymmetric induction is not simply originated by a steric interaction be- 
tween substrate and asymmetric ligand which is in all cases (-)-DIOl’. Other factors, 
as for instance the prevailing chirality of the metal atom in the catalytic complex 1-41 
:md the geometry of the catalyst, must play a rolc in originating the asymmetric 
induction. 

catalysts, 2-methylbutanal having the same chirality arid practically the same 
optical purity has been obtained; in the case of cis- and trans-butene 32% and 24% 
respectively of the straight chain isomers is iormed, showing that either a substrate 
isomerization or a hydrogen sliift in the catalyst-substrate complex takes place !5]. 
The situation when the platinum catalyst is used is completely different from the case 

11) By liyclroforniylating the straight chain isomeric butems with pl a t’  lllUIl1 

’H CH, dH, 

A’ 

M = metal catalyst w i t h  ancillary ligands 

L’ = asymmetric ligand [(-l-DIOP] 
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in which rhodium catalyst is used [3]. In  fact, in the latter case the chirality of 
2-methyl-butanal is different when obtained from 1-butene than from 2-butene; 
furthermore, the optical purity is different in the three cases and also only Z-methyl- 
butanal is obtained starting from cis- and trans-butene. 

Assuming that the mechanism and stereochemistry in the platinum and rhodium 
catalysed hydroformylation are the same [Z] , 2-methylbutanal must be originated 
in all cases from the diastereomeric sec-butylmetal-complexes (Scheme I ,  A and A'). 
The conflicting results obtained in the case of platinum and rhodium can be ratio- 
nalized, assuming that asymmetric induction, which in the case of rhodium has been 
shown to occur before the CO insertion [3],  in the case of platinum takes place after 
the alkyl-platinum-complex formation. This implies that the diastereonieric alkyl- 
platinum-complexes undergo an interconversion which is more rapid than the suc- 
cessive step or steps (k, either the formation of the acyl-metal-complex or the 
reduction of the acyl-complex to the aldehyde), in which the asymmetric induction 
takes place [6]. A rapid interconversion of the platinum-alkyl-complexes intermediates 
is also in keeping with the formation of two isomeric aldehydes starting from 2-butene. 

We do not know if the above conclusion can be extended to other substrates and 
particularly to the 2-alkylsubstituted terminal olefins. For both platinum catalysed 
hydroformylation and palladium catalysed hydrocarboxylation the highest asyni- 
metric induction has been obtained with 2-substituted a-olefins, while in the case of 
rhodium catalyst these substrates are hydroformylated with the lowest optical yield. 

This fact might indicate that coordination numbers and/or geometry are different 
in catalytic complexes containing a metal of the subgroups b or c of the VIII group 
of the periodic system. 
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66. Uber die Konstitution von Loroglossin 
Vorlaufigc Mittcilungl) 

von Robert W. Gray, Armin Guggisberg, Klaus Peter Segebarth, 
Manfred Hesse und Hans Schmid 

Organisch-chemischcs Institut der Universitat Zurich, Ramistrasse 76, CH-8001 Zurich 

(4. 11. 76) 

The Constitution of Loroglossine. - Summary. Loroglossine, a characteristic constituent 
of orchids, is shown to be )JiS-[4-(~-D-gluCOpyranOSylOXy)-benZyl]-(Z K ,  3 S)-2-isobutyl-tartratc (1). 
Hydrolysis and esterification gave 1 mol-equiv. of dimethyl (+ )-2-isobutyl-erythro-tartratc 

1) Eine ausfuhrliche Mitt. sol1 in dicser Zeitschrift erschcinen. 


