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Scheme 1. 

technique is, in fact, the only way in which the pure 2- 
methyl-substituted dienyl complex, 7, can be pre- 
pared,‘0 as illustrated in Scheme 2. 

Reaction of dienyl complexes 6 or 7 with 
NaCH(CO,Me), occurs virtually instantaneously in 
THF at 0” to give, cleanly, thediester derivatives 8a and 
8b in’easentially quantitative yield. These complexes 
were smoothly demetallatal, by a modification of Shvo 
and Haxum’s method,iz giving the cyclohexadienyl- 
malomc ester derivatives 9a and !Jh in high yield, which 
were converted to the monoesters and, thence, to the 
carboxylic acids 10 by standard procedures. It may be 
noted that these compounds are very easily prepared by 
the organoiron method, but are not available using 
standard organic synthesis techniques, thereby 
demonstrating the efficacy of the organoiron approach. 

X 
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II 
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iodineormercuricacetategaveconjugatelactonixation 
products llc and Ild, respectively, whose stereo- 
chemistry was assumed to be the same as for llr by 
comparison of ‘H-NMR spectra 

The stereochemistry of these conjugate lactonixa- 
tions is mechanistically interesting since it is in stark 
contrast to the recorded cis-1,4_broinination of 1.3 
cyclohexadiene.‘* On the other hand, reaction of 
lithium dimethylcuprate with cyclohexadiene 
monoepoxide is known to give trans4methyL2- 
cyclohexenol. l5 Thus, the stereochemical course of 
conjugate lactonization of the cyclohexadiene deriva- 
tives is identical to the conjugate epoxide opening A 
plausible explanation is that diaxfal1,4+tddition to the 
diene and &axial vinylogous epoxide opening, shown 
in Scheme 3, are the preferred modes of reaction. The 

With the required carboxylic acids in hand, we were 
in a position to study their lactonixation reactions. 
Treatment of either lL.or 1% with pbenylselenenyl 
chloride under the usual conditions (PhSeCl, EtBN. 
CH&l,, - 78” to 23”) gave crystalline phenylseleno- 
lactones 11 in good yield. Despite extensive double 
resonance experiments we were unable to make 
unambiguous assignment of the stereochemistry of 
these compounds u&g ‘El-NMR spectroscopy, 
although the fact that l&omaatfon occurs exclusivdy 
by l&ad@on to the diene was readily ascertained. In 
the event, X-ray analj%isoflacdone 1111 established the 
stereochemistry shown,with a PhSe group anti to the 
cis lactone moiety.13 Similarly,~treatment of 101 with 

PhS-- 

ia 

1,4_bromination of cyclohexa-1,3-diene is slightly 
anomalous in this rwpect, probably because it proceeds 
via a tight bromoniwn-bromide ion pair which dictates 
the cis stereochemistry. I4 Interestingly, we have 
observedg*16 that conjugate phenylse1eno1actonixation 
of cycloheptadienylacetic acid (12) occurs in a ds 
manner to give 13 and this is again consistent with a 
diaxial 1,cladditiori but, this time,in a seven-membered 
ring which requires the opposite stereochemical 
relationship between nucleophile and nucleofuge 
(shown in Scheme 3). 

The stereochemistry of cyclohexadienylacetic acid 
lactoniration turns out to be synthetically useful. 
Treatment of the selenolactone 118 with hydrogen 
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peroxide, followed by aqueous work-up, afforded the 
hydroxylactone 14a via (2,3)-sigmatropic rearrange 
ment of the ally& seknoxide,” which was converted to 
the a@ate lib, Oxonolysis of. l4h gave the dialdehyde 
15 which has relative stereochimistry correspondiqto 
G4, C-5: and C-6 of the mauolide antibiotic 
carbomycin B (3). We anticipate that this conju- 
gate selenolactonixation-selenoxide rearrangement 
seqqmCe wiIl be usti’br regio- and stereocontrolled 
functionalf&ion of cyclohexadienes leading to a range 
of useful synthetic intermediates. 

Treatment of the selenolactom lla with N- 
chloroau ccinim&s also proceeded cleanly to give the 
chlorolactone llc, thereby providing a complementary 
method for Diane functionalixation. 

Acyclic die’nyl-F+(CO)S complexes have previously 
received at&ion in terms of their basic chemistry, but 
no attempta have been made to seek their organic 
synthesis application. The conjugate seknolactonix- 
ation discussed above provides an opportunity to 
speci6cally.functionalixe 1,3dienes which might be 
readily accessible using acyclic dienyl-Fe(CO), 
complexesand, in order to demonstrate the utility of 
this approach, we chose the symmetrically dimethyl- 
ated complex 17, which was prepared’ from diene 
complex 16&self readily accessible from commercially 
available 2,&dimethyl-1,3-pentadiene. Hydride ab- 
straction from 16 (Ph.& * PF;) was sluggish, requiring 
anunusuallylongreaon~e~~fl~g~~~(~. 
hydride abstraction from cyclohexadieneFe(CO), 
which is complete after 40 min at room temperatureg), 
but gave a good yield of 17. Reaction of 17 with 

~~M;~~~&;;x$~ti~~ 

djenyhn&ii& ester 1%. Decarboxylation of 19q using 
the Rr&cho method,%* followed by alkaline hydroly- 
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Scheme 3. 

sis, gave the carboxylic acid J9e via monoester 1% and 
we were now in a position to examine the 
phenylselenolactoni+ion of the acyclic system. This 
proceeded smoothly to alTord an approximately 4: 1 
mixture of double bond isomers 29a and 28b. That the 
major component was the (f+omer was established 
by NMR NOE difference spectroscopy :t irradiation at 
the vinyl proton singlet (8 5.13) caused pronounced 
enhancement of the C&!SePh singlet (a 3.42) and small 
enhancement of the angular methyl group singlet (6 
1.36), but no effect on the vinylmethyl group singlet (S 
1.9). since, in the acyclic system, attack by the se@rium 
electrophile syn or anti to the carboxylate nucleophile 
has no influence on the double bond geometry in the 
final product, we can concludethat cyclofunctionalix- 
ation occurs on a preferred trmrroid diene conforma~o_q 
shown in structure 19. Oxidation of the mixture of 
selenolactones 20 proceeded with concomitant allylic 
selenoxide rearrangement to give the alcohol 2111, 
homogeneous on TLC. Acetylation of this product 
gave acetate 21b, again homogeneous on TLC, but 
which was shown to be an approximately 3 : 2 mixture 
of diastereomers by 200 MHz NMR s~oscopy. 
Thus, the aelenoxide rearrangement in this case 
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proceeds with a very small degree of stereoselectivity, 
although the overall transformation of dienylacetic 

2050,1975,1750 (sh), 1735,1510,1470,1440.1370,1240 (b), 

acid to hydroxylactones is a highly regiospecific 
1100,1050,900; ‘H-NMR (CDCl,. 60 MHz): 6 5.25 (1H. m), 
3.70(68, s), 3.66(18. obscured), 2.95(3H, m), 2.00(3H, s), 2.00 

process. (lH, obscured), 1.4(lH,m). 

CONCLUSlONS 

From the above experiments, it can be seen that 
organoiron chemistry provides ready access to 
dienylaceticacids which would otherwisebeobtainable 
only with considerable difkulty. These molecules pro- 
vide interesting substrates for conjugate lactonix- 
ation and, coupled with rearrangement of, e.g. derived 
allylic selenoxides, lead to potentially useful precursoti 
for the synthesis of complex molecules. 

EXPERIMENTAL 

IR spectra were recorded with a Perkin-Elmer 1420 
instrument and NMR spectra with Varian EM-360 or XL-200 
spectrometers. Mass spectra were determined by the 
Department of Pharmacology, Case Western Reserve 
University. All solvents used in reactions were freshly distilled 
under N, as follows: THF and C,H, from Na- 
benxophenone; Et,0 from LiABf,; CHsCls from C&I,; 
pyridine from BaO. Compounds which were characterized 
with IR, NMR and mass spectral data only were amermined to 
be 2 95% pure by sharp mps, TLC and/or HPLC (Gilson 802 
instrument) and 200 MHz NMR spectroscopy. 

Preparation qf rr&arbonyl[2 - 5 - r) - (dimethylcyclohexu - 
Z4 - dfenylmalonate)]fron (&) and tricarbonyl [2 - 5 - q - 
(dfmethyl - 4 - methylcyclohexa - 54 - dienylmabnate)]iron 
(Sb). To a stirred suspension of NaH (0.96 g 20 mm01 of 50”/, 
dispersion in mineral oil, washed under N; with pentanc) m 
THF (90 ml) at 0” was added drouwise a soln of dimethvl- . 
malonate (2164. 20 mmol) in THF (10 ml), to give a sus- 
pension of dimethyl sodiomatonate. 

Compound 6 (8.0 g, 22 mmol) or 7 (8.32 g, 22 mmol) ~13.9 
added as a solid in one portion, with backtlushing of N, and 
stirring was continued until a clear sohr was obtained (15 min). 
Thesoln was concentrated, poured into Et,0(25Oml), washed 
with Hz0 (3 x 100 ml), dried (MgSOA and evaporated to give 
&(7.0& 1000/or~(7~~~/~whichwtrc~~~tlypure 
for the next step. Analytical samples were obtained by 
recrystallization from 5% Et,0 in pentane. 

C~mpowwf & : IR vz& an’- 1 : ti, 2950.2050,1975,1750 
(sh). 1730, 1440, 1350, 1280 (b), 1150, 1000, 900; ‘H-NMR 
(CDCI,): 5.25 (2H, m). 3.69 (3H, s), 3.66 (Hi, obscured), 3.64 
(3H, s), 2.95 (3H, m), 204(lH, ddd, J - 15.3,9.8,3.8 Hz), 1.36 
(lH,dt,J= 15.3.26Hr(Fouiid:C,47.8;H,3.8;[h4]+,350. 
Calc for C,.H,,FeO,: C, 48:03; H. 4.03x.) 

Compound 8b: m.p. 74”; IR vz an-‘: 2960,2950,2860, 

Preparation of dimethylcyclohexa - 2,4 - dienylmalonate (%) 
and dbnethyl4 - methylcyclohexa - 2,4 - dienylmalonate (!X$. To 
a soln of & (3.50 g, 10 mmol) or 8b (3.64 g, 10 mmol) in N,N- 
dimethyl a&amide (75 ml), anhyd himethylamine oxide (7.5 
g) was added and the mixture was stirred vigorously at room 
temp for 8 hr. The mixture was poured into bat brine (200 ml), 
cooled and extracted with Et,0 (3 x 100 ml). The Et,0 soln 
was wasbed with HsO (3 x 100 ml), dried (MgSQ) and 
evaporated. The residue was flash chromatograpbed on silica 
gel (ehrated with 25% EtOAc in hexane) to give. 9a (1.9 g, 90”/ 
or 9h (2.00 g 90%) as colourlws 0iL 

CompoundA:IRv~cm -’ :3020,2980,2960,2880,1750, 
1730, 1480, ‘1440, 1330, 1260-1210, 1150, 1630; *H-NMR 
(CDCl,,6OMHx):d5.8(4H,m,vinyf),3.73(6H,q2xCG&g), 
3.5 [lH,d, J = 9 Hz, CH(CG,Me),], 3.1 (lH,m), 2.2(2H.m); 
MS: m/z (“/.) 210 CM]’ (1.5), 208 [M-2]+ (8.8). 149 [208 
-CO,Me]+ (12), 132 (lOO), 118 (14.6), 100 (50.6). (Found: 
[M]’ 210.0872; C,,H,,O, requires: CM]’ 210.0891.) 

Compound9b:IR~~~an-~:~.3000,25150,1750,1735, 
1450, 1435, 1260, 1200, 1150, 1020; ‘H-NMR (CDCl,, 60 
MHz) : 6 5.8 (2H, m), 5.4( 1H. m), 3.73 (6H, s,2 x COIMe), 3.55 
[lH,d,J= 9Hx,CfI(CO,Me),J,3.1(1H,m).2.22(2H,m),1.9 
(3H, bs,m; MS: m/z(%) 224 N‘ (3), 222 m-21’ (19.4), 
163 [222-CO,Me]+ (23.8), 132 (lOO), 100 (44.8). (Found: 
CM]’ 224.1057; C,,H,,OI requires: [M]’ 224.1049.) 

Preparation ofmethylcyclohexa - 94 ; dienylacetate (9e) and 
methyl - 4 - methyl - cyclohexa - 54 - dfenylacztate (M). NaCN 
(0.49 g, 10 mmol) was dissolved in wet DMSO (25 ml 
containing0.5mlH,O)whichwaspreviou.slyfreodfromOs.A 
soln ofA(1.05 g 5 mmol, to get 9c)or 9b(1.128,5 mmoLt0 get 
%) in DMSO (5 ml) was added and the mixture was stirred 
under Ar at 110” for 24 hr. It was cooled, poured into sat NaCl 
aq(1OOml)andextractedwithEt,0(3x5Oml):Thecombined 
EtsO extracts were washed with HsO (3 x 100 ml), dried 
(Na,SO.) and evaporated. The monoester so obtained was 
purified by chromatography using 2% EtOAc in hexane as 
duent to give a colourleas oil. 

Compound A (0.47 g, 620/,): IR pzJ cm-’ ! 2975, 2930, 
2850. 1735. 1600. 1450. 1380. 1340. 1280. 1115: ‘H-NMR 
(CD&,206 MHz): 6 5.75 (4Hm, vinyl), 3.74(3H,s, CO,Me), 
2.6(1H,m),23(2H,m),215(2H,m);MS:m/z(0/~152 fMJ+ 
(12), 150 [M-Z]+ ilOO), 91 (30) (Found: [M]’ 152.0818; 
C,H,,O, requtres: CM]’ 152.0837.) 

Compound 9d (0.54 R, 65”/.) : IR v, cm- 1 : 3ooo. 2980.2920, 
1735,1’600; 1520; 1470; lti, 1420;Ti20,1050,1030,9ti, 880, 
850; ‘H-NMR (CDCl.. 60 MHz): 6 5.70 IW. m. vinvlk 5.35 
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124 (64.4), 105 (58.5). (Found: [M]’ 166.6977; C,,H,,C, 
requires : [Ml + 166.0994.) 

Pre~~on~c~rohcxo-54-dlmyIacet&~(l~)M4- 
merhy&ycWuWl - z4 - dferlyfacetfc acid (Mb). Ester L (1.52 g. 
10 mmol) or # (1.66 g, 10 mtnol) was dissolved in MeOH (75 
ml) and KOH aq (5 g. in 30 ml HsO) was added. The mixture 
wasstirreduadcrAratroomtcQlpfor4hr.Thcsolnwas 
slightly acidi6cd with ice-cold lob/. HCl and extracted with 
Et20. The Et,0 soln was washed with H,O, dried (&IO.) 
and evaporated giving the acid as a colourless oil. 

CompoMd1~(1~424L9:IR~~-‘:3~3100(b), 
3ooo,2900.2850-2400,1700,1400,1280,1020,940; ‘H-NMR 
(CDCl,,1XlMHz):~9.3(1H,bs,CO&Q,5.72(4H,m,vinyl),2.6 
(lH, m), 232 (2H, m), 2.15 (2H, m); MS: m/z c/.) 138 [Ml’ 
(26.4),136[M-2]+(35.7),79(71.2),6O(lOO%).(Found:[M]+ 
138.0664); C,H,cOs requires: [Ml+ 138.0681.) 

Compound lOh(l.35 g. WA): IR e cm-‘: 3350-3200 (b), 
3000*2W, 2950; zm-2420,1700,1410,1260,1010,950; ‘Ii- 
NMR (CD&, 60 MHz): d 9.3 (lH, bs, CO& 5.82 (2H, bs), 
5.48(1H,m).2.5(3H,m),1.9(2H,m);MS:m/z(0/.)152@l]+ 
(16.7), 150 [M-2]+ (33.23, 105 (109), 93 (78.4). 60 (42.9). 
(Found : [M] ’ 152.0817; C9HIZ02 requires: [M]’ 
152.0837.) 

Selenolactonesllaand lib. A solnoftheacid lOa(O.l38g, 1 
mmol) or lob (0.152 g, 1 mmol) in dry CH&l, (20 ml) was 
stirredwithEt,N(O.lOl g, 1 mmol)at 30”for 15min,cooled to 
- 72” and treated slowly with phenylselenenyl chloride (0.211 
g, 1.1 mmol). It was allowed to warm to room temp and further 
stirred for 1 hr. The soln was concentrated and 
chromatographed using 50% CH,Cl, in hexanc as &rent. The 
selenolactones so obtained (70%) were crystallized from Et,0 
as colourlws needles. 

Comncnndlla:mn 8O”~IR~~!Jcm-~*3000 2900 2850 . . . . I . 9 
1770,1425,1380,1330,12&,118~155,1120,1~,1010,970, 
910. 890. 845: ‘H-NMR (CDCl,. 200 MHz): 6 7.598-7.552 
(2H: m, Ph-H). 7.335 (3H, m, Ph-H), 6.335 (lH, dd, Jsc 
= 9.79, J,,s = 5.42 Hz, H-t), 5.973 (lH, dd, Js., = 9.79, 
J 3,2 = 3.91 %H-3),4.776(lH,dd,Jz., = 5.37andJ,,, = 3.91 
Hz, H-2). 3.983 (1H. m, H-5). 3.015-2885 (lH, m, H-l), 2.883 
(lH,dd,J,,, = i6.50,J,I,, = 8.2Ht,H-7B),2278(1H,d,J,,p 
= 165OHz,H-7a), 190(2H,m,H-6). Decouplingexperiment: 
irradiating signal at 6 6.335, collapses H-3 at 6 5.973 to a 4 J 
= 3.91 Hz; irradiating signal at b 5.973, coIlapses H-t at 6 
6.335 to ad J = 5.4 Hz and H-2 at 6 4.776 to ad. J = 5.37 Hz: 
irradiating signal at 6 4.776, collapses H-3 at d 5.973 to a d, J’ 
= 9.79 Hz; irradiating signal at 6 3.983, collapses H-4 at 6 
6.335 to ad, J = 9.79 Hz ; irradiating signal at d 299, collapses 
H-2at 64.776 to ad, J = 3.91 Hx;irradiatingsignal to d 2.883, 
collapses H-7u at S 2.278 to a s; and irra&a&g signal at b 
2.278. wllaoses H-76 at 6 2.883 to ad. J = 8.2 Hz MS : m/z f”/.) 
(CI) 294 [hi + l] + (39). 293 [M] + (2:1), 157 PhSeH-J + (63.87, 
136 [M-PhSeH]+ (58.2),91 (lOO).(Found: [Ml’ 293.0414; 
C H 0 Se requires: [M] + 293.0594.) L1 I. 2 

Compound11b:m.p.74”;1R~~~cm-~:3000,2940,2840, 
1770,1580,1470,1440,1380,1330,1280,1170,950,910; ‘H- 
NMR (CDCl,, 200 MHz): d 7.599-7.552 (2H, m, Ph-H), 
7.345-7.261 (3H, m, Ph-H), 5.76 (lH, d, J = 3.9 Hz, H-3), 
4.716(1H, dd, J,,, = 3.9 Hs J2,, = 4.17 Hz, H-2), 3.722(lH, 
dd, J = 3.69.2.77 Hz, H-5), 294O(lH, m, H-l), 2.836 (lH, dd, 
J ,.z.# = 16.55 Hr J,#., = 8.2 Hz, H-7/7), 2.244 (lH, d, J,..# 
= 16.55 Hx,H-7a),2.O24(3H,qMc), 1.941 (lH,ddd, J = 2.77, 
8.84,13.45Hz.H+?), 1.744(lH,dd,J = 13.45,3.69Hx,H-6~); 
MS: m/z (“/,) 308 CM+ 11’ (13.4), 307 [Ml’ (5.5), 157 
[PhScH]+ (29.1), 150 CM-PhSeH]+ (47.6), 105 (lOO), 91 
(36.3).(Found:[M]+ 307.077l;C,,H,,O,Serequires:[M]+ 
307.0750.) 

Preparation ofiodolactone llc. A soln of lb (0.138 g, 1 
mmol) in dry acetonitrilc (15 ml) was stirred with I, (0.28 g) at 
0” for 1 hr. The mixture was partitioned between Et,0 and 
NaHCO,aqanddecolourixed bysodiumthiosulphatesoln.It 
was washed with brine and dried (MgSOJ. Removal of Et,0 
followed by preparative TLC alforded the iodolactonc as a 
wlourless oil (0.16 g WA) which darkened on standing: IR 
vmu clQcm- i :2925,2850,1775,1450(b), 1380,1340,1290,1240, 

1180, 1120.1090,1010,970,900,850; ‘H-NMR (CDCl,, 60 
MHx):663O(lH,dd,J = 9,5Hr,H-4),5.8(1H,dd,J = 9,4H~ 
H-3), 4.9 (2H, m, H-2, H-5), 2.8 (lH, m, H-l), 2.5-1.5 (4H. m). 

Preporation of mercurffuctone 114. A %oln of mercuric 
acetate (0.32 g, 1 mmoI) in ahe MeOH (10 ml) containing BFs 
(0.5 mmol) as catalyst was added to a soln of lh (0.138 g 1 
mmol)inMeOH(5ml).Themixturewasst%dfor2hrat27”, 
diluted with H,O and extracted with Et,0 in the usual way, 
followed by purification by chromatography. The lactone lid 
wasobtainedasawlourkssoil(0.2g,W0/;IRv~cm-i: 
3000,2920,2850,1770,1720,1450,1400,1330,1280(b), 1170. 
1090,1010,960,930;‘H-NMR(CDCl,,6OMHz):d6.2(1H,m, 
vinyl), 5.8 (lH, m, vinyl), 4.8 (lH, m, H-2), 4.2(1H, m, H-5), 3.4 
(3H, s, OCOMe), 2.9 (lH, m), 25 (2H, m), 1.8 (2H, m). 

Prepmotion ofhydroxylacrone 14~ A aoln of 118 (0.15 g, 0.5 
mmol)inTHF(2Oml)waswoledto -20”.H,O,(50/,v/v,lml) 
wasaddedandthcmixturewasstirredfor2hr.Et,N(lml)was 
then added and the temp of the stirred mixture was allowed to 
reach 23”. Alter 10 min it was extracted with CHCl,, washed 
with H,O, dried (MgSO,) and concentrated. The hydroxyl- 
actone so obtained was purified by chromatography (0.046 g, 
600/d;IRvscm- ’ : 3580 (OH), 3340 (b), 2980,2960,28500, 
1770,1570,1460,1430,1410,1380,1310,1260,1210(b), 1160, 
1050,1000; ‘H-NMR(60 MHz, CD&): 6 5.8 (2H, bs, vinyl), 
4.6(1H,t,J = 5Hx,H-2),4.25(1H,m.H-3),3.2(2H,m,H-l,H- 
7), 2.7-2.2 (3H, m, H-7, C&6). 

Preparation Qcceroxyfactone Mb. A soln of Ac,O (0.2 ml) 
and 148 (0.05 g) in pyridine (0.5 ml) was set aside at room temp 
overnight. It was treated with cold H,O (5 ml), acidified with 
10% HCl and extracted with Et,O. The organic layer was 
washed with H@, NaHCOs aq and, finally, with HsO, dried 
(M@OJ ad evaporated. The residue was puritied by flash 
;$ooapgraphy to give the acetate as a wlourless oil (0.05 g) ; 

cm-‘:2940,1770,1735,1420,1360,1240,1160,1140, 
1K$%J,86O;‘H-NMR(6OMHz,CDCl,):66.1 (lH,bs, H- 
4),5.85(lH,m,H-5),5.25(lH,m,H-3),4.6(1H,t,J = 5Hx,H- 
4 3.6 (lH, m, H-l), 2.8 (2H, m), 2.2 (ZH, m), 205 (3H, s, 
OCOMe). 

Preparation ofchlorolactone Me. To a stirred soln of lh 
(0.073 g) in CCl, (10 ml), N-chlorosuccinimidc (0.05 g) was 
added. The mixture was rclluxcd for 0.5 hr, cooled and filtered. 
The residue onevaporatingthe solvent waschromatographed 
over silica ael. The 14~ was obtained (0.026 p;. 60%) as 
wlourless oil* IR vcsrciJ cm- 1 : 2975,2925; 1770.1450,~ 1425, 
1380,1320,&0,10~,985;‘H-NMR(CDCl,$IMHz):65.8 
(2H, bs, vinyQ4.6 (lH, m), 4.4(1H.m), 29-1.5 (5H, m); MS: 
m/2(0/0) 173 [Mj+ (18), 171(30.4), 137 (49.4). (Found: [Mj’ 
172.5240; CsHsO,Cl requires: [MJ’ 172.52317.) 

Preparation of dialkhydelactone 6.0, gas was bubbled 
through a soln of 14h (0.05 g) in CH,Cl, (10 ml), at - 72” for 5 
min until the wlour became blue. Ns gas was then passed to 
expel the excess 0, whereupon the soln became wlourless. 
MesS(O.5 ml) was added and themixture was set aside at room 
tempfor2hr.It wastaken-upwithCH,CI,,washbdwithH,O, 
dried (MgSO,) and evaporated. The dialdehyde so obtained 
was purified by chromatography as a wlourless oil ; IR vz” 
cm-‘: 2940,2900,2840,1750.1710,1450,1420,1360,1250, 
1180,1080,1000; ‘H-NMR (CDCl,. 60 MHz): 6 9.8 and 9.5 
(each1H,s),5.2(1H,m~4.9(1H,m~2.~0(3H,s),2.1(3H,m),1.2 
(2H, m). 

Tricarbonyl(2,4 - dimethyl - 1,3 - pentadiene)iron (16). 2,4- 
Dimethyl-l,3-pentadiene(20g)andpentacarbonyliron(5Oml) 
were added to di-n-butylether whilst N, gas was bubbled 
through. The mixture was stirred and boiled under n&ix in an 
N, atmosphere for 46 hr, cooled and filtered through Celite 
(care! pyrophoric iron is produced in this reaction). Solvent 
and excess pentacarbonyliion were removed on a rotary 
evaporator fittedwith a dry ice-Me&O trap and the product 
was purified by chromatography to give 16 as a golden oil (25 - _ _ 
g, 5l-3; IR &“cm-I: 2037,1976; ‘H-NMR-(CDCl,, 200 
MHz):~5.15(1H,s,H-3),218(3H,s,Me-2),1.79(1H,s,H-1a), 
1.57 (lH, s, H-lb), 1.565 (3H, s, M&a), 1.145 (3H, s, Me-4b). 
MS : m/z (“/.) 236 (3), 208 (12), 180 (S), 152 (100). (Found : C, 
50.7, H, 5.2%; C10H,2Fe0, requires: C. 50.9; H, 5.1x.) 
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Tricarbonyl (2t, - di~thy~~~i~y~~~ hexajboro- CHOH), 22(2H,m,CH,CO), 1.75 (3H,s,&), 1.2(3H,s, Me), 
phosphate (17). The complex 16 (14.0 g) and triphenylmetbyl 1.0 (2H, m). 
hexafluorophosphate (28.0 a) were boiled under reflux in an N, Preparation ofacetoxylactone 21b. A mixture of A&O (0.2 
atmosphere in dq# CH,Cl, (100 ml) for 18 hr. The cooled ml) and a soln oi2la (0.685 g) in pyridine (0.5 ml) was Set aaide 
mixturewasadded toBtj~EtlO(lOOOml)containingalitUe at room temp overnight. It was treated with cold HsO (5 ml), 
H,O (2.0 ml). The mixture was liltued, the residue washed 
th;tro~~ywithEt,OanddriedinairtoPtrordp~l7(18.0~ 

acidified with 10% HCl andextracted with EtsO. The organic 
layer was wasbed with HzO, NaHCOs aq and, fInally, with 

80%): IR &? cm-‘: 2115.2068: ‘H-NMR (CD&N. 60 , “, . 

MHz): d &75(1H, a, H-3). 3.48 (2H.d J = 4&H-l& H-5b), 
H.O.dricdIMaS03andevaporattd.Tbensidw:was~~ 
b; flesh chromate- aphy to give the acetate as a adourless 

2.30(6~~2xMe~227(W,4H-l~H-5b).IFound:C;31.8; CC oil (0.08 g) ; ik vf& cm ’ : 29zq 1770,1735.1500,1#, 1360, 
H, 2.8%; CmH,,FeOsPF6 requires: C, 31.6; H, 29%) 1250(s), 1170,1020.910:‘H-NMR(CM;1,.200M~~:S5.080 . ,- 

Tricmbonyl[2 - 5 - u - dfmethyl(2,4 - dimethylpua - 54 - (3H, m, vinyl and CHOAc), 2.568 (3% m&tP8 and 2_081(3H 
dienyf)nt&nu&]iron (18). This was prepared in a similar way total, 2 x s, 3 : 2 ratio, GOMe), 209 (lH, m), 1807(3H, s, Me), 
from 17a.s described for & The crude compound was purified 1.397 (3H, 5 Me); [M]+ 212. 
by flash chromatography on silica gel cluting with 25% 
EiOAc in bexanc to yield 18 (w/a IR wz &n-i: 3ooo. Acknew~edgements-We are extremely grateful to the 
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Methyl 4,6 - dimefhyI - 4,6 - heptediwwete (19b). This was 3A. J. Pearson, J. Chin. Sot, Gem. Commun. 2349 (1980); 

prenared by the decarbomethoxylation of 1% using the 
pro&lure described for the preparation of A. The monoester 

A. J. Pearson and C. W. Ong, J. Org. Chem 47,378O (1982); 
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yield). IR vMQ’ cm - ’ : 2960, 1730, 1470, 1430, 1380,1250, 
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