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COMPLEXES AND THE WNTRESIS OF SATMATED AMlNES AND ALWHDLS. 
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ABSTRACT:- Reedion of fr&vbon~O) annpfsxes of 1 -s or l-oxadi8ne with mtlilsn elmtim 
hdStO-OfUh2COf?l9spondirro- isnlheffekohdk,Nqh~. 

Over the last few yaan tha reaction of nudeophiles with tricarbonyliron(0) complexas of 1-azadianes and l- 

oxadienas has received much attention. tt has been ahwn that treatment of these complexes with mathyltiiium 

leads to formation of either pyrmtes or IJ-dikstones in 9uod yieldl-9. Reaction of these complexes with different 

classes of nudeophits however, has not been repotted. This communication describes the msuits obtained from a 

preliminay investigation of the readion of tiihium eluminiumhydride or sodium twohydride with (I- 

heterodiene)tricattwyttron(O) comptaxess. 

It has been shown that traatment of diathyl ether solutions of either l-oxadiene complexes la and b or l- 

azadiene complexes 2a, b, and c with lithium aluminiumhydride at 0 Oc for 3 h followed by a methanol quench and 

chromatography leads to isolation of saturated alcohols k and b and amines 4a, b and c in hioh yield4e5. 
R 

Ph 
1) UUH4. Et20, 0 OC.2 h 

2) Cn2OH 

Compkx R X product YHtld(%) 
la W 0 3a 90 

lb H 0 3b 90 

2a H PhN 4a 99 
2b H Ph(CH&HN 4b 99 

2c H pCH,0CIH4N 4c 79 

By contrast complexes la, and b, and 2a, b and c WBIB unreadive towards sodium burohydtide under the 

specified reactton txxx%tions with no evidence (by 220 MHz ‘H n.m.r.) for the formation of the fully saturated alcohols 

or eminas. 

Traatment of the uncoordinated hetenxtienes with lithium alumlnlumhydftde or sodium twohydride however, 

lead to l.baddition only and the formation of &her an allylk amine or akohop. That-s was nn evldenca for the 

formation of the fully satursted amines or alcohols (by 22OMHz 1H n.m.r.) even after prolonged periods of reflux. 

Thus tt appears that coordination of the 1-heterodiene to the tricsrbonylimn(0) moiety activates the ligand toward 

attack by lithium eluminiumhydftda whilst daactivating it toward attack by sodium bornhydride. The exact natura of 

thii deactivation is curr8ntly under investigation. 

Complexes 2b and 2c were also mduwd with lithium aluminiumdeutertde. These raactions lead to formation 

of orange oils after addition of a proton source and chromatography. These oils wers Mentiflsd as the trtdeuteru 

compounds 6a and 6b rapactively on the basis of their lH n.in.r., +I n.m.r., lsC n.m.r., and hith resolution mass 

spedm 
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PhvX” 
D 

&5b 
58 X - PhCH(CHs)NH, 5b. X - pCHsOCsH,NH 

This result indkate8 that three deuterktes derived from the lithium alumlntumdeutertde am transferred to the 

hetemdiene durtng the reaction. The exact regiosel8ctlvity and the stereodtemlstfy of this hydride transfer is currently 

under investtgabon. Reduction of complex 2c wlth an equimolar mixture of lithium aluminiumhydride and lithlum 

aluminiumdeuterkie gave rise to four amines having molar masses 241. 242, 243, and 241 In the 8xpected ratlo 

1:3:3:1. This result indkates that each H- or D- involved in the reduction is transferred to the coordinated l- 

hetetudiene in a sbpwtse fashion. 
Complexes la end 2c were also reduced using LIBEtsH and DIBAL (5 equivalents). After standard work-up 

and chromatography the orange oils produced w8m MentMed as alcohol 3a and amine 4c on the basis of their 1H 
n.m.r., tjc n.m.r., and mass spectra. When an eqlmolar amount of LiBEteH of DIBAL was used for the mductlon only 

the alkene fmgment of the h8tyiene was reduced and only the saturated ketone 6a or imine 7c was obsewed. 

1) DIBAL or UBEtsH R 

Ph d 1 “X (1 equivalent) 
Fe 1) CHfOH * PA&X 

\ 
oc”~o co 

5a X=0, R=CH3 

18,2C 
7c X=pCH30C6H4N, R-H 

This observation indlcat8s that the first incorporation of H- or D- appenrs to occur at either C3 or C4 of the 

coordinated hetenniiene. Deutemtlon expriments lead to lncopomtlon at C3 and C4 and at present the point of initiil 

attack ts uncertain. 
It has recently been shown that reaction of LiAlH4 or LiBEtsH with (homodiene)trtcarbonyliron(O) complexes 

leads to formation of anionic ($-allyl)tricarbonylimn complexes. This readion has been shown to proce8ds via 

formation of an iron formyl intermediate’. The possibility of the formation of iron formyl intermediates during the 

hydride transfer redudion of complexes 1 and 2 cannot therefore be ignored. 
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