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Summary 

The reaction of [ Fe(q-C,H,)(CO),], with the dialkyl and diary1 disulphides 
R2S2 (R = CH3, C2H5, i-C3H7, t-C4H9, CH2CdHj and C,H5) produces a trinuclear 
product characterised as [ Fe3(q-C5H5)3(CO)2(S)SR], as well as the dinuclear 
derivatives [ Fe(q-C5H5)(CO)SR]2. The speclroscopic properties, including M6ss- 
bauer, and the electrochemical behaviour of the trinuclear species are discussed. 
Whereas the alkyl sulphido complexes [ Fe(r)-C,H,)(CO)SR], (R = CH3, C,H5, 
i-C3H7 and n-CJH9) can be isolated in two isomeric forms, corresponding deriva- 
tives of the bulkier disulphides R,S, (R = t-C,H, and CH,C,H,) are obtained as 
single isomers only. On the other hand three isomers of the phenyl sulphido 
derivative [ Fe(q-C5H5)(CO)SC6H,]2 can be isolated. The nature of the isomensm 
is discussed. 

’ For Part XVI see ref. 1. 

l * A prelimmary communic3Uon of some of Lb work has appeared [ 21. 
* l l To whom correspondence coacemiog lhu publication should be addressed. 
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Introduction 

The first compound of the type [ Fe(q-C,H,)(CO)SR]I to be reported [3] 
was the methyl derivative syntheskqd by reaction of [ Fe(q-CSHs)(CO)z]z with 
(CH3)& in 2,2,4-trimethylpentane under reflux. Subsequent studies [ 4, 51 
have shown that the ethyl, tertiry butyl and phenyl derivatives may be obtain- 
ed similarly or by the thermal or photochemical degradation of [ Fe(q-C,H,)- 

(COMRI- 
Five stereoisomers or [ Fe(q-C,H5)(CO)SR], are possible and these are illu- 

strated below: 

d 
crs-( I 1 

R 

C5H5 I co 

\ $y-s\ / 

Fe-W@@-- FE. 

I \ 
co C5H5 

R 

tram-(I) 

crs-(III) Crs-(rn) 

cram-(n) 

The methyl, ethyl and phenyl derivatives, [ Fe(q-CsHj)(CO)SR12 (R = CHS, 
CzH5 or C,HS), have been isolated in two isomeric forms, one of which is ther- 
mally unstable with respect to the other [5]. The NiVlR spectra of all six 
compounds were shown to contain only single cyclopentadienyl and methyl or 
phenyl resonances, thereby eliminating structures cis-(II) and truns-(II) as possi- 
bilities, and the C-O stretching frequency for the stable isomer was found to 
be ca. 20-40 cm-’ higher than that for the unstable isomer. Two isomeric forms 
have also been isolated for the analogous phosphino and arsino derivatives 
[ Fe(q-C,H5)(CO)E(CH3)2]2 (E = P or As). For each of these compounds one 
isomer was shown to give NMR spectra containing just a single methyl resonance; 
this is split into a triplet in the case of the phosphino compound as a result of 
coupIing with the two phosphorus atoms [6]. In contrast the NMR spectra 
of the second isomer were shown to contain two methyl resonances and this 
was taken to indicate non-equivalence of the two methyl groups bonded to each 
phosphorus or arsenic atom. On the basis of these results it was proposed that 
the former isomer contains the two cyclopentadienyl rings &ans-disposed with 
respect to the Fe2E, ring and that the latter contains them k-disposed [6]. A 



91 

planar Fe2E, ring was assumed. Significantly the C-O stretching frequency for 
the cis isomer was found to be 37 cm- ’ higher than that for the trans isomer. 

For a non-planar Fe& ring each of the five isomers represented above can 
exist in two conformational forms as shown below for isomer cis-( I): 

=5+l 

\ 

C5H5 

/ 

CSH5 

\ / 

CsH 5 

(a) 

(0) 

The crystal structure of the stable isomer of [ Fe(r&H5)(CO)SC,H,]z has baen 
determined and a slight puckering of the Fe:& ring established [7]. The sh-uc- 
ture of the compound is that represented by &-(I) (a). Primarily on the basis 
of NMR data for [ Fe(r)-C,H,)(CO)SR], (R = C6Hj, p-CH&H4, p-CH30C6H4, 
p-F&H4 or p-CIC6H4), the unstable isomer described above has been proposed 
[8] to have the structure shown below: 

R R 

C5bi 

\ 
a I 

=5H5 

Fe_ 
5- 5- / 

-Fe 

I \ 
co co 

The kinetics of isomerisation of the unstable isomer to the stable isomer has 
been reported [ 81 for [ Fe(q-C5H5)(CO)SR12 (R = aryl group). 

& part of a general study of the osidative behaviour of bridged dinuclear 

derivatives of iron, in which it was necessary to synthesise compounds of the 
type [ Fe(r&,I-I,)(CO)Sl?.],, it was found that the reactions of [ Fe(q-C,H,)- 
(CO),12 with dialkyl disulphides afford tri- as well as di-nuclear products. These 
compounds as well as the isomerism of [ Fe(g-C5H5)(CO)SR12 are now discussed. 

Results and discussion 

Treatment of [ Fe(q-C,H,)(C0)2] L! with the dialkyl disulphides R2S2 (R = 
CH3, C2H5, i-CxH, or CHzC6H5) in benzene under reflux gave the dinuclear 
derivatives [ Fe(r)-C,H,)(CO)SR] 2 in high yield, and a similar reaction in xylene 
yielded [ Fe(r&H5)(CO)S-t-C,H,]2. The dimer [ Fe(q-C5Hs)(CO)SC,H,]2 on 
the other hand was best obtained by ultraviolet irradiation of a refluxing solution 
of ] Fe(r)-C5W(CO)J2 and (C,H,),S, in benzene. These reactions also afforded 
the mononuclear species [ Fe(q-C,H,)(CO),SR] and a third type of product in 
very low yield which, in the case of the reactions involving dimethyl, diethyl, 
di-tert-butyl and dibenzyl disuiphide, could be separated from the major 
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products by means of column chromatography. The resulting black crystalline 
compounds were characterised by means of elemental analysis and molecular 
weight measurements as [ Fe,(q-C,H,),(CO),(S)SR]. Trinuclear products of this 
type could not be isolated from the reactions of di-isopropyl and diphenyl di- 
sulphide with [ Fe(~-C,H,)(CO), I2 but their formation was indicated by means 
of infrared spectroscopy. 

The melting points and analytical data for all compounds studied are given 
in Table 1. 

Spectroscopic properties and electrochemical behauiour of the trinuclear species 
The formulation of the trinuclear species as [ Fe3(r&H,),(CO),(S)SR] 

WAS confirmed for R = CHj and C,Hj by the observation of the appropriate parent 
molecular ion in the mass spectra. Peaks corresponding to the loss of two 
carbonyl groups and to the ion [ Fe3(C5H5)&]+ were also de’ected, the lat+&r 
being the most abundant. In the infrared spectra of these compollnds (see Table 
2) there are no bands ‘a the terminal carbonyl stretching region, but bands 
corresponding to bridging carbonyl groups are present. Table 2 also iists the 
proton NMR data for these derivatives and it can be seen that there are two 

cyclopentadienyl resonances of relative intensity 2/l, indicating non-equivalence 
of one of the cyclopentadienyl groups with respect to the other two. On the 
basis of the foregoing spectroscopic evidence and bearing in mind the 18.electron 

T4BLE 2 

INFRARED AND NUCLEAR hlAGNETlC RESONXNCE SPECTROSCOPIC DATA 

Compound’ c-o strerching 
rrequenciesb’ c 
(cm-‘) 

Proron resorunce& e 

CsHs OLhers 

c1s.[FeCp(CO)Shlel2 
irons-[ FeCp(CO)Shlel~ 
CLS [ FeCp(CO)SEtIz 

hons.[ FeCp(CO)SErl, 
cis.1 FeCp(CO)S-i-Prlz 
trons.[ FeCp(CO)S-A+12 
crs-[ FeCp(CO)SBulz 
bans [ FeCp(CO)SBu 12 
cm.1 FeCp(CO)S-t-Bull 

CIS-[FeCp(CO).SBzl? 
cis~[FeCp(CO)SPhl~ (A) 
cis [ FeCp(CO)SPblZ (C) 
tmns.[FeCp(CO)SPhl2 (B) 

[ Fe~Cpg(CO)+)Shlel 
[ Fe3Cp3(CO)+)SEtl 
[ FeyZp3(CO)2(S)S-~-Bul 
[F~JCP~<CGJ~(S)SB=I 

1957 5.1926 w 5.66 8.57s(CH3$ 
1946 ms. 1932 s 5.66 8.34s(CH~f 
1955 5.1926 w 5.84 9_20tIJ(HH)?.5HzI(CH# 
1944 Ins. 1931 5 
1953 5.1925 H 5.86 9.17d[J(HH)6.0Yzl(CH# 
1946 ms. 1931 s 
1954 s. 1926 w 5.83/ 
1943 Ins. 1930 s 5.661 
1952 5.1924 w 5.78 S.‘Jls(CHj~ 
1954 s. 1921 w 6.14 6.98(CH2); 2.8”(C6H# 
1983 s. 1974 (sh): 5.41 2.88(C6H~$ 
1983 (41). 1971 d 5 38 2.80k(C,H~+ 
1953 ms. 1938 s 5.86 2.12; 2.82(CgHgf 
1801 s. 1763 w 5.48 s. 6.01 .s 9.40s(CH# 
1800 s. 1762 w 
1801 s. 1764 w 5.26 s. 5.64 s 9.27s(CH3$ 
1802 s. 1766 w 5.20 s. 5.88 s 8.15(CH2): 2.86<CgHs) f 

o Abbrevlarions. Me. CH3; EL. C2H5. i-Pr. rC3H7; Bu. nC4Hq; ~Bu. t.CqHq; Bz. CH2CbHg. ph. CgHgidCp. 
VWgHs). ’ AbbrewaLions: s. strong; m. medium; w. weak. sh. shouloer.c Measured m c>clobexanc. 7 
scale (TMS reference); me-red al 3Sr. ’ f Abbrekxarions: s. s’mglel: d. doublet; t. LripleL. Measured LLI CDC13. 
* h¶easured in CgD6. I The shoulder at 1974 cm-l could be due Lo isomer C as impurity. 1 The shoulder at 

1983 cm-’ could be due to isomer A as impurity. k Centre of multlplet. 
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rule, the structure represented below is proposed for these trinuclear compounds. 

R 

The iron-57 MGssbauer spectra of [ Fe~(77-CsHS)~(CO)2(S)SR] (R = t-&H9 
and CH,C,H,) contain only two resonance lines, with the peak at lower velocity 
being slightly broader and less intense than the other component. Inequivalence 
of the iron environments is therefore indicated but the individua! components 
which contribute to the quadrupole doublet do not differ sufficiently in their 
chemical isomer shifts and quadrupole splittings to allow the intensity ratio of 
ca. 2/l, required by the structure proposed above, to be visually confirmed. 
The benzy! derivative was studied at 4.2, 77, and 295 K, whereas the buty! 
derivative was studied at 77 K only. Al! of the spectra gave acceptable chi-squar- 
ed values when fitted w!th only two Lorentzian lines and the Mijssbauer param- 
eters derived on this basis are given in Table 3. The spectrum of the benzy! 
derivative at 295 K did show a slightly more pronounced asymmetry than did 
the other spectra, and attempts were therefore made to curve fit this room- 
temperature data with four peaks. The most rea!istic fit was that given in Table 
3 and shown in Fig. 1. In this attempt the halfwidths of a!! four peaks were 
held equal but their intensities were tota!!y unconstrained. The chi-squared 
va!ue (266 on 240 degrees of freedom) is slightly sma!!er than that for the 
two-line fit (281 on 243 degrees of freedom) but there is clearly little to chose 
between the two models on this criterion. However the most encouraging aspect 
of the four-line fit is that the intensities emerge in the ratio 1.6/1.1/1.0/2.0: 
The outer two lines can therefore be tentatively assigned to the two equivalent 
iron atoms in the proposed structure and the inner pair of lines to the unique 
iron atom. Attempts to fit the 77 and 4.2 K spectra with four peaks proved less 
successful. Realistic line intensities could only be obtained by imposing quite 
severe constraints, and in such cases the chi-squared values were much higher 
tban those for the simple two-line fits. This was also found to be the case for 
the related trinuclear species [ FeJCO)&], which has been shown by X-ray 
crystabography to contain one iron atom in different environment from the 
other two [9]. This compound also &es only a sharp Mijssbauer doublet over a 
wide range of temperature. The parameters at 85 K (see Table 3) are in good 
agreement with data of Crow and Cullen who recorded the spectrum at 80 K 
only [lo]. The much lower value of 6 for this compound compared with the 
values for the cyclopentadienyl derivatives reflects the superior n-accepting 
capacity of the terraina.! carbony! groups over that of the r&HS group. 

Cyclic voltammograms of [ Fes(v-C,H,),(CO),(S)SR] (R.= t-&H9 or 
CH,C,Hs) in 1,2dimethoxyethane were measured and shown to exhibit waves 
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t I 
I I I 

-10 0 .I0 
Velocl t y I mm s-’ 

Fig. 1. hlossbauer spectrum of IFe~(rl-CSH5)3(CO)~(S)SCH,C6HsI al 295 fi. showng a posnble four.hne 
GL. The veloclly scale Ls rel3Llve Lo meltic uon. 

corresponding to two reversible processes. These are assigned to: 

[ Fe,(q-CjHj),(CO)2(S)SR] - e * [ Fe3(~-C,Hs),(CO)2(S)SRlC and 

[Fex(q-C,H,),(CO)2(S)SR]’ - e = [ Fe,(?l-C,~5),(CO),(s)SRl” 

on the basis of the potentials involved. These species could not be obtained 
chemically however. Treatment of [ Fe,(q-Cj.Hg)3(CO)2(S)SR] (R = t-CJH, or 
CH,C,H,) with iodine gave a product with a C-O stretching frequency at ca. 
1835 cm-’ and which is assumed to be [ Fe3(q-C5H5)3(CO),(S)SR]’ but it 
decomposed fairly rapidly to a dinuclear cation of the type [ Fe(q-CSHj)(CO)SR]z. 
The cyclic voltammogram of [ Fe3(C0)&] was also measured and found to 
erhibit a wave corresponding to a single redox process. The potentials of this 
wave are considerably more cathodic than the potentials associated with the 
oxidation of [ Fe~(q-C5Hs)x(CO)2(S)SR] and a one- or two- electron reduction 
is thus presumably involved. The oxidative behaviour of the dinuclear com- 
pounds [ Fe(c-CjHS)(CO)SR], has been reported previously [ 141. 

isomerism of the dinuclear species 
The major producm viz. [ Fe(q-CgHS)(CO)SR]2r of the reaction of 

P’WH2-MCOLI_ , - with the dialkyl disuiphides R& (R = CH3, C2Hj, or i-&H,) 
were separated by column chromatography into two isomers (A and B). The 
yield of isomer (B) in the reactions described above ws very low but it could 
be produced in substantial yield by irradiation of isomer A with ultraviolet 
tight at room temperature; heating of solutions of isomer B readi!y reconverted 
it to isomer A. Two isomers of [ Fe(v-C5Hg)(CO)S-n-C4H9], were also isolated 
but in this case the dinuclear product was obtained by treatment of [ Fe(q-C,HS)- 
(CO)?Br] with NaSC,H, followed by irradiation of the resultant solution at 
either 70” or room temperature as appropriate. They were identified by means 
of infrared spectroscopy only. In contrast [ F’e(qC,H, j(CO)S-t-C4H9], and 
[ Fe(q-CSHs)(CO)SCH2C6Hs]2 were obtained in one isomeric form only (A), 
and all attemp& to convert this isomer to isomer B proved unsuccessful. 
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The frequencies of the C-O stretching modes for isomers A and B of 
tFe(q-C,H,)(CO)SR]2 (R = CH3, C2Hj, i-C3Hi, n-C4H9, t-&H9 and CH,C,H,) 
are recorded in Table 2. It is apparent that the isomers labelled A and B in this 
test correspond respectively with the isomers labelled stable and unstable by 
Knos et al. for which structures &-(I) (a) and cis-(III) (a) have been proposed 
[5. 81. The difference in the frequency of these modes between isomers A and 
B is of the same order as that found between the two isomers of [ Fe(q+Hs)- 
(CO)ER’z]: (E = P or As; R’ = CH, or C6H5) 161. The NMR data for the isomer 
of [F~(IJ-C,H~)(CO)E(CH,)~], with the lower C-O stretching frequency has been 

interpreted in terms of trans-disposition of the cyclopentadienyl groups with 
respect to the Fe,E, ring* while that for the higher frequency isomer has been 
explained in terms of c&disposition of these groups a.s described previously in 
the text [6]. By analogy it is now suggested that isomer A of the sulphido 
derivatives [Fe(r&,H,)(CO)SR], contains cis-disposed cyclopentadienyl groups 
while isomer B contains them trarzs-disposed with respect to the Fe& ring**. 
The NMR spectra of the A isomers of [ Fe(r&H,)(CO)SR], (R = CH3, C2H5, 
i-C,H, or t-&H,) contain single methyl resonances, thereby eliminating cis-(II) 
as a possible structure. The infrared and NMR data cannot differentiate between 
isomers cis-(I) and cis-(III) although as mentioned previously the structure of 
the stable isomer of [ Fe(q-C5H5)(CO)SC6H5]2 has been established to be cis-(I) 
[ 71. The cation in [ Fe(7)-CSHj)(CO)SCH3]?BF4 has also been shown to adopt 
this structure [ 131. A single cyclopentadienyl resonance in the NMR spectrum 
of tram-[ Fe(@jHj)(CO)SCHS]2 is indicative of structure trans-(I). 

The phenylsulphido derivative [ Fe(q-CSHS)(CO)SC6Hj]?, obtained by 
irradiating a reflusing solution of [ Fe(q-C,H,)(CO),], and (CbHS)& in benzene 
with ultraviolet light for ca. 12 h followed by irradiation at 5”, was separated 
mto three isomers (A, B, and C). From their infrared spectra isomers A and C 
are thought to correspond to two of the cis-isomers represented by cis-(I), 
cis-(II), and cis-(III), whereas the infrared and NMR data suggest that isomer B 
adopts structure Iruns-( These compounds occlude solvent very readily (as 
revealed by NMR), and are therefore difficult to isolate solvent-free. 

Ex perimen taI 

The infrared and NMR spectra were recorded on a Pet-kin-Elmer model 
621 grating spectrophotometer and on the Varian A60A and HA100 instruments 
respectively. The Miissbauer spectrometer comprised an MVT3 transducer, an 
MD3 drive amplifier, and an MFG3 waveform generator from Elscint Ltd., 
Israel. These units were coupled with a Northern Scientific Inc. NS630 multi- 

* In this discussion puckenng of Lhe FezE? or Fe2Sa ring is not taben mto conuderallon In any case 
the exchange between tie possible conformations of the FezEZ or Fe2S2 ring is likely to be very rapid 
m solution as found for instaoce for [ Fe(CO)JP(CH3)2121- [ 111. Although equivalent exchange for 
1 Fe(C0)3P(CH$~]~ is much dower 11 l_l this can be attnbuted to the preseuce of a metal-metal bond. 
Further the presence of a single methyl resonance m lhe NMR spectra of trans.1 Fc(~C~H~)(CO)E- 
(CH3)212 can only be explzaned in terms of a plana or fluxlonal Fe?Ez ring,. 

= * The possbihty of isomers A and 6 dilfenng only in the relative onentaLloos of the alkyl groups 
attached to tbe sulphur atoms as previously suggested us also consIdered LO be tlghly uohkely oo Lhe 
baas LhaL the C-O ~LrrLchLng frequencies for syn- and onf1-[Fe(C0)3SR]2 arc Pmosr idenrical 1121. 
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channel analyser. The radioactive source was a nominaI 25 mCi of “Co diffused 
into a rhodium matrix, as supplied by the Radiochemical Centre, Amersham. 
The source and powdered absorbers were maintained at the same temperature 
(295, 77, or 4.2 K) in a cryostat manufactured by Elscint. 

AI1 experiments were performed under nitrogen. The photochemical 
reactions employed a Hanovia medium pressure arc photochemical reactor. 
Chromatographic separations were carried out on an alumina column (50 X 1.5 
cm; Merck basic alumina, activity III). The elemental analyses and molecular 
weight determinations were performed by Alfred Bemhardt Microanalytical 
Laboratory, Elbach-uber-Engelskchen, West Germany. 

Synthesis of cis-[Fe(q-C5Hs)(CO)SR]2 (R = CH3, C2H5, i-Cfl,, t-C,H, and 
CH,C,H,) and [Fe~(s-C,H,),(CO),(s)SRj (R = CH3, C2HS, t-&H9 and CHzCaS) 

A solution of [ Fe(7IC,H,)(CO),]? and excess R& (R = CH,, CZHS, i-C,H7, 
t-CJHs or CH2C6Hj) in benzene was refluxed for lo-30 h. The solvent was 
removed under reduced pressure to afford a brown residue which was dissolved 
in a minimum of benzene/petroleum ether (l/3) and transferred to a basic 
alumina column. The column was first eluted with petroleum ether and then 
with benzene/petroleum ether (l/5) to remove excess ligand and side-products. 
Elution with benzene/petroleum ether (l/3) afforded a strong brown band 
which was coilected. The solvent was removed and the brown residue, 
cis-[ Fe(q-CsHS)(CO)SR]?, crystallised from petroleum ether. Yield of 
cis-[ Fe(q-C,H,)(CO)SR], : > 80%. 

The column was eluted with benzene/petroleum ether (l/l) and then with 
benzene/dichloromethane (l/l) to afford a black band which was collected. 
The solvent was removed to afford a black crystahine residue which was rechro- 
matographed as above. The crystalline compound so obtained was recrystallised 
a number of times from benzene/petroleum ether to afford pure [ Fe3(q-CjH5)3- 
(CO),(S)SR]. Yield of [ Fe3(q-CSHS)J(CO),(S)SR]: ca. 6% 

cis-: Fe(q-C,H,)(CO)S-t-C,H,l2 was obtained best however by performing 
the above reaction in xylene under reflus conditions for 10 h. 

Synthesis of cis-[Fe(q-C,H5)(CO)S-n-CfiJ, 
A solution of [ Fe(q-CSHS)(CO),S-n-CaHq], prepared by a previously 

reported method [5], in benzene under reflux was irradiated with ultraviolet 
hgbt for 20 h. The solvent was removed under reduced pressure to afford a red- 
brown oil. This was purified ctu-omatographicaIIy as described above and the 
product finally isolated as an OLI. Yield: ca. 40%. 

Synthesis of trans-[Fefq-C5H,)(CO)SRj2 (R = CH3, C2H5, 1-C3H7 and n-Cfig) 
A solution of cis-[ Fe(q-CjHj)(CO)SR]2 (R = CH3, CIHS, i-C,H, or n-C,Hg) 

in benzene at 4; was irradiated with ultraviolet light until conversion to the 
tram isomer ceased, as determined by monitoring the reaction with infrared. 
The solvent was removed under reduced pressure and the residue separated 
chromatographically into the cis and trans isomers by the method used for the 
purification of the cis isomers described above. Both isomers were eluted with 
benzene/petroleum ether mixtures but the cis isomer was always eluted first. 
CrystaIlisation of the trans isomer was from benzene/petroleum ether or 
petroletim ether depending on the compound. Y ieid ca. 10-2070. 
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Synthesis of cis- and trans-[Fe(rpC,H,)(CO)SCJlJ2 
solution [ Fe(q-C,H,)(CO),], excess (C6Hj)2SI benzene under 

was irradiated ultraviolet light 14 h. solution was 
irradiated at 5” for further 36 The solvent removed under 
pressure and residue dissolved a minimum benzene and to 
an column. The was eluted petroleum ether remove 
excess Eiution with ether (l/3) a 
brown which was The residue from this was 
crystallised dichloromethane/petroleum ether to afford the tram isomer 
in pure form. Yield ca. 35%. 

Elution of the column with benzene/petroleum ether (1/2j produced a 
second brown band. Th!s was collected, the solvent removed under reduced 
pressure and the residue crystallised from dichloromethane/petroleum ether. 
The product was established to be the A isomer of cis-[ Fe(r&H5)(CO)SC6H51?,. 
Yield ca. 25%. 

Elutior. with benzene/petroleum ether (l/l) gave a dark red band which WZIS 

collected. The product isolated from this solution was dissolved in benzene 
and the solution re-irradiated with ultraviolet light at f- 5” for 20 h. The solvent 
was removed under reduced pressure. Careful chromatographic separation of 
the reaction mixture produced three bands. The third band was collected and 
the product isolated Erom solution was crystallised from benzene/petroleum 
ether. This product was established to be isomer C of cis-[ Fe(q-CjH5)(CO)SC6Hj1_. 
Yield ca. 10%. 
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