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Abstract : During the &on of F&Ok with cls (1) and tmns (2) divinylpyrcolidina? different reaction 
psthways are obscrvcd which may k~b~~~emical rclationsbips of the mctsl, the bydroga15 
andthevinylgroupsintheofganom * . 

The isomerization of organomctallic complcxca within the coordination sphere of a metal is a well 

known process 1. In the case of iron derivatives many examples have already been dcscrkd either as 

isolated complexes 2 or free olefm or polyenes rcacHng with iron carbonyls 3. The mechanisms of thee 

dona have been studkd ln detail hut there is still a need for more lnfomatlon about the stcrco&mistry 

involved and to this end we have prepat&, in a &crcocontrollcd manner, the cis- and tram+divinyl 

pyrrolidines 1 and, 2 4 The purpose of this note is to report that these two &mm rulct WMI F&Ok to 

give tf%im~rprodircrsindicatiag that the stersochcmistry has a strong influence on the suceasive hydrogen 

shifts involved in the reaction pathway. 

Reaction of pyrrolidine 1 with 5 equivalenta 5 of Fe (COk in rcfluxing xylene d&g 14 hours give a 

mixture of pyrrole 3 (33 %) and vlnylpyrrollne 4 (57 %) which arc acpamkd by chmnatogmphy and 

readily charactcrlzed from tbcir phy8lcal and spectml propertic 5. under the same c&iitiolW, the tmns 

isomer 2 give the dicne-tticarbonyl iron complex 5 aa the only lsolatcd compmmd (68 % ylcld) 6. No trace 

of3or4isobscrvcdinthi8case.The emcturcof5,catab~firwitaanalytlcalandq&oacqicdata, 
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is Guther confirmed by decomplexation to bisethylideae pyrrolidine 6 which could be wed in Diels-Alder 

FetCO), 

2- 0 

, 

reactions. Reaction with dimethylfiunamte, for instance, produces 7, as a single cycloadduct, in 83 % 

yield 73. 

7 1 
Ph 

E=C&Me 

A detailed study of the mechanisms involved in the reactions of 1 and 2 with Fe(CO)s will require 

experiments using iabelled compounds. However, a tentative explanation for the diffmnce in the reaction 

pathways followed by the two stereoisomers assumea that these transformations follow the generally 

accepted me&a&m of 1,3 hydrogen migration via~~Uylic int~mediatea 1. 

Starting from 1, the first I,3 hydrogen shift would lead, via the q2 intermediate 8 and the n-ally1 hydride 9, 

to the complex 10 (scheme 1). lo this inte~~~~e&afe tie I& livdrogm is cis to the metal and thus io good 

position for a second 1,3 SlyA to give 12 via II. The complex 12 leads by ligand displacement to the 

vinyl-pyrroline 4. Pyrrole 3 may be formed from 12 atIer several 1,3 hydrogen shifts 9. 

In the case of the tmns derivative 2 (scheme 2) afIer the first 1,3 hydrogen shin (giving 15), the metal is 

now trans to the l& hyjivgen aad thus, not well oriedted form&z&on However the metal is cis in relation 

to the next vinyl system and so in the beat orientation for au intramolecular shift leadiog to 16. From this 

intermediate, a final 1,3 hydrogen shift of I& gives 18 and hence the complex 5. 
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5 - Compounds 2 and 3 are also obtained with only 1 eq. of Fe(CG)s but the reaction is slower. 

3 : m.p. - 154~5°C (MeGI-I). III NMR (80 MHz, CDC13) : 7.20-6.67 (m, 15 I-I, Arom.) ; 2.55 (q., 

4 H, J = 7.4, CHd ; 1.11 (t., 6 H, CH3). 

4 : F - 135-6°C (Ethe&entane l/l). 1H NMR (80 MHz, CDC13) : 7.47-6.37 (m., 15 H, Arom.) ; 

6.19 (d.d., lH, J - 17.0, J = 11.0, - a = CI-Id ; 6.24 (d., 1 H, J = 5.2, CuPh) ; 5.56 (d. 1 H, 

CEFph) ; [5.25 (d., 1 H) and 5.07 (d., 1 H) - CH = C&l ; 2.60-1.51 (m., 2 H, C&-CH3) ; 

l.OO(t., 3 H, J = 7.4, CH3). 

6- 5 : = 175-6’C (Ether). IR (Nujol, v cm-l) : 2035, 1962, 1930, (C = 0) ; 1620 (C - C, m.p. 

Arom.1; 
1H NMR (80 MHz, CDCl3) : 7.60-6.45 (m, 15 H, Arom.) ; 6.35 (broad a., 1 H, -Ph) ; 6.15 

(broad a., 1 H, m) ; 1.32 (d., 3 H, J = 6.4, Me) ; 1.24 (d., 3 H, J = 6.4, Me) ; 0.81 (q., 1 H, 

C&Me) ; 0.75 (q., 1 H, C&Me). 13C NMR(20.1 MHz, CDCI3) : 211.5 (CG) ; 143.8 ; 143.0 ; 

li1.8 ; 130.1 ; 129.3 ; 128.7 ; 128.5 ; 128.3 ; 128.0 ; 127.7 ; 127.3 ; 117.2 ; 116.5 (Arom.) ; 

109.4 and 106.9 (c = C-Me) ; 68.0 and 67.7 &HPh) ; 48.1 and 45.9 (C - C -Me) ; 17.0 and 15.6 

&x3). 

7 - The co&&uration attriited to 7 comspaods to a cycloadditlon from the less hindered side ; however it 
could not be definitely eatabllahed from the spectroscopic & 

8 - Cleavage of the double bond in 7 tudng ozone or a KMnG4 +NaIO4 mixture could not be achieved. In 
each c&lt, only amm&ationkadingtothe comspondinepytrolewasobaerved 

9 - The detaikd mechanism of thk traasfonnation cannot be established at this moment and bimokcular 
processes may else be involved. Furthermore, it is lnterestlng to note that no type 19 complexed enamine 
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