
from the reaction medium by addition of diethyl ether. As 
a dry solid, complex 1 decomposes rapidly forming a mix- 
ture of products in which cis-PtCl,[P(OMe),], and 
Pt[P(OMe)3],[41 can be identified from their 3'P-NMR pa- 
rameters. However, solutions of compound l are stable at 
room temperature for several hours even in air. 

Characterization of compound I['] follows from its 
NMR spectral6]. While the 'H-NMR data of the hydrido li- 
gand are very similar to those of tran~-PtHCl[PEt,],[~I, the 
3'P-NMR data are typical of P(OR)3-complexes, i.e. low 
field 631P values and large lJp.pt valuesIs1. 

The thermally more stable 2 can be prepared similar- 

Compounds 1 and 2 react rapidly with 
CH2=CH-C02Me in acetone at room temperature to give 
the insertion products 3 and 4, respectively. 

iY[91. 

c1 ?H3 
I,'-~t-CI-I-C02CIf, 3, L' = L2 = P(OMe),IIOl 

4, L' = L2 = PMe(OMe) , I" I  L 2  

There are three notable features to this insertion reac- 
tion: 

1) It proceeds smoothly, even though chloride is coordi- 
nated to the platinum atom in contrast to trans- 
PtHC1[PEt3l2, which does not react with methyl acry- 

2) Complexed 3 and 4 have the usual cis-geometry, but do 
not rearrange to their respective trans-isomers as found 
for the corresponding PEt3-complexes~'31. 

3) Only a branched alkyl chain is formed, irrespective of 
the nature of solvent used for this reaction, in contrast 
to the behavior of the PEt3-complexes where the 
branched is always accompanied by the linear isomer 
and the ratio of these two forms is solvent-depend- 
ent[141. 

In summary, hydridoplatinum(I1) complexes with phos- 
phites or phosphonites can be obtained and show very 
high reactivity and regioselectivity towards alkene inser- 
tion. Thus, they could prove to be useful reagents and/or 
catalysts for organometallic reactions. 
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CAS Registry numbers: 

F Y C I ~ [ P ( O M ~ ) ~ ] ~  28374-51-8; cis-PtCI,[PMe(OMe),], 90838-82-7 
1, 90838-78-1; 2, 90838-79-2; 3, 90838-80-5; 4, 90838-81-6; cis- 

[l] J. Chatt, L. A. Duncanson, B. L. Shaw, Proc. Chem. SOC. London 1957, 

[2] H. Itaya, K. Nakajima, Jap. Pat. 75. 21 441; Chem. Abstr. 84 (1976) 410, 

[3] M. J. Church, M. J. Mays, J. Inorg. Nucl. Chem. 33 (1971) 253. 
[4] C. Crocker, R. J. Goodfellow, J. Chem. Res. (S) 1979, 378. 
[5] Although its easy decomposition prevented the determination of its ele- 

mental analysis, a determination of the Pt : P:  CI ratio gives the values 
1 :2.14 :0.95. These elements were determined by X-ray fluorescence. 
The authors are indebted to Prof. B. Magyar and B. Aeschlimann for this 
determination. 

[6] 'H-NMR (90 MHz) in [D,]acetone: 6(CH3) = 3.88 (pseudotriplet), 

Hz; "P('H}-NMR (36.43 MHz, H3PO4 ext.), in [D,]acetone: 6= 126, 
'Jf2,-p=4661 Hz; 'YSPt('H}-NMR: (53.53 MHz, K2PtC16 ext. standard) in 

171 F. R. Hartley: The Chemistry of Platinum and Palladium, Applied 
Science Publishers, London, 1973, p. 50ff. and references cited therein. 

181 J. G. Verkade, Coord. Cltem. Rev. 9 (1972/3) I. 

343. 

16722g. 

i 3 J p - ~ f s J p - ~ I = 1 4  Hz; 6(PtH)= - 16.34, ' Jp , -~=1211 Hz, ' J p - ~ = 1 8  

CD2CI2: 6 =  -4956.5 (t). 

[9] IR: v(Pt-H)=2060 cm-I;  'H-NMR (90 MHz) in benzene: 
6(OCH,)=3.62 (pseudotriplet) IzJI.-H + 5Jp-Hi=7 Hz, 6(CH3)= 1.68- 
1.93 (complex multiplet); ;S(Pt-H)= - 15.35, LJp,-H= 1255 Hz, 
3Jp-H=9.4 Hz; "P (36.43 MHz,  H3P04 ext. standard) in [D,]acetone: 
6= 160, 'J,,,_,=3673 Hz; determination of the Pt:P:CI ratio gives 
I :1.95:1.04. 

[lo] IR: v(C=0)=1740 cm-', v(P-CI)=310 cm-' .  'H-NMR (90 MHz) in 
CD2Clz: 6(POCH,)=3.70, 3.80; 6(PtCHCH,COOCH,)= 1.15 (ddd), 
' JH-H'~ HZ, 4 J p 2 - ~ = 1  HZ, 4J1.1_~=14 Hz, 'Jp,-H=16 Hz; 
6(PtCHCH3COOCH3)=3.50 (s); "CC('H)-NMR (62.87 MHz) in CD2C12 
(multiplicity of the resonances in an "off-resonance" mode are shown in 
parentheses): G(RCHCH3COOCH3)=28.79 (t), LJe-p,=460.8 Hz, 

2Jc-p=7.4 Hz, 3Je-p,=22.2 Hz; S(PtCHCH3COOCH,)=50.23 (4); 

NMR (36.43 MHz, H,P04 ext. standard) in [D6]acetone: 6(Pl)= 119.3, 
'Jpl-pl=3068 Hz; 6(P2)=85.6, 'J132-l~,=6248 Hz; 2Jp-p=40 Hz; deter- 
mination of the Pt:P:CI ratio gives I : 1.94: 1.05. 

[Il l  1R: v(C=0)=1700 cm-I. 'H-NMR (90 MHz) in CD2C12: 
G(POCH?)=3.43, 3.61 (complex multiplet), 6(PtCHCH,COOCH,)= 
1.02 (ddd), ' J H - H = ~ H Z ,  4J1.,..11=I Hz, 4Jp l - l ,=9Hz,  3Jp i -H=15Hz;  

'Jc_pl=4.7, 'Jc--pz= 129.4 Hz; G(PtCHCH,COOCH,)= 16.02 (9). 

G(PtCHCH,COOCH,)= 180.44 ( s ) ,  2Jc-pl=42.0 Hz, 'Jc-p=6.7 Hz. "P- 

G(PtCHCH3COOCH,)=3.34 ( s ) ;  ;S(Pi-CH,)= 1.61, 2Jpl-cH,=9 Hz, 
'Jp(-pic~,=3 Hz; 6(P2-CH,)= 1.58, 2Jp2-cH,=7 HZ, 3Jpt-p2cH,=9 Hz; 

'Jc-rl=458.4 HZ, 2Jc  1,1=4.9 Hz, ' J c - p 2 =  108.5 Hz; 

G(PtCHCH,COOCH,)= 180.99, 'JC-,,,=40.3 Hz, 'Jc_p=4.9 Hz; 

"CI'HJ-NMR (62.87 MHz) in CD2CI2: ;S(PtCHCH3COOCH,)=28.31, 

G(PtCHCH,COOCH,)= 15.9, ' J c - I , = ~ . O  Hz (tentative assignment); 

~(P~CHCHICOOCH,)=~O.I~):  "P-NMR (36.43 MHz, H3P04) in 
ID,lacetone: &PI)= 150, 'J,,, ~',,=2623 Hz; 6(P2)= 117, 'Jp2-p,=5540 
Hz; 2Jp_p=27 Hz; determination of the Pt:P:CI ratio gives 
1 : 1.98 : 1.02. 

[l2] W. R. Meyer, unpublished. 
1131 L. M. Venanzi, Coord. Chem. 20 (1980) 99 and references cited therein. 
"41 L. M. Venanzi, Coord. Chem 21 (1981) 151 and references cited there- 
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Synthesis and 
Determination of the Absolute Configuration of 
(+)-Delesserine, a Metabolite of the 
Red Marine Alga Delesseria sunguinea (Lamouroux) 
By Dieter Seebach*, Matthias Dust, Reto NaeJ and 
Markus Banziger 

Delesserine 6 is a y-lactone isolated from the algae Del- 
esseria sanguinea (Lamouroux). The relative configuration 
was determined by an X-ray crystal structure analysis"], 
Aqueous extracts of Delesseria sanguinea, an alga occur- 
ring on the European Atlantic coast, are powerful anti- 
coagulants for human b1ood"l. 

We describe here a short synthesis of enantiomerically 
pure, natural delesserine 6 starting from diethyl (R,R)- 
( +)-tartarateL3] and demonstrate the relationship of deles- 
serine to the (L)-series of C,-carbohydrates, which had pre- 
viously only been conjectured. 

The key reaction in the synthesis is the addition of the 
lithium enolate of the phenyl lactic acid derivative 1 to the 
aldehyde 2 [acetonide and benzyl-protected (L)-threose], 
which was synthesized in four steps from diethyl tarta- 
rate[,-']. Information about the formation of this C-C link- 
age, which completes the assembly of the carbon skele- 
ton, and about further reactions is given in Scheme 1. Al- 
cohol 3 (four diastereomers) was oxidized directly, with- 
out isolation, to the p-keto ester 4, which was present in 
two forms epimeric at the a-C atom. After hydrolysis of 
the acetonides, a 1 :2 mixture of lactones 5a and 5b was 
obtained, from which isomer 5a could be isolated as ana- 

[*I Prof. Dr. D. Seebach, Dr. M. Dust, Dr. R. Naef, 
DipLChem. M. Banziger 
Laboratorium fur Organische Chemie der 
Eidgenossischen Technischen Hochschule 
ETH-Zentrum, Universitatstrasse 16, CH-8092 Zurich (Switzerland) 
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lytically pure crystals. After debenzylation of 5a via hydro- 
genation, delesserine 6, which exists in solution as an 
equilibrium mixture of the bicyclic and monocyclic forms 

Q 
0 I3 7, 

1 2 
'Q 

OR2 

6b  

[ I ]  J. C. Yvin, A.-M. Chevolot-Magueur. L. Chevolot, J.-Y. Lallemand, P. 
Potier, J. Gnilhem, J. Am. Chem. SOC. 104 (1982) 4497. 

(21 H. Elmer, A. Liedmann, K. Oppers, Naunyn-Schmiedebergs Arch. Enp. 
Pathol. Pharmakol. 190 (1938) 5 10. 

131 D. Seebach, E. Hungerbiihler in R. Scheffold: Modern Synthetic Methods 
1980, Vol. 2, Salle + Sauerlander, Frankfurt am Main + Aarau 1980. 

[4] E. Hungerbiihler, D. Seebach, Hehi. Chim. Acfa 64 (1981) 687. 
[5] T. Mukaiyama, K. Suzuki, T. Ydmada, Chem. Left .  1982, 929. 
[6] The debenzylation product of 5b, epi-delesserine, has the rotation 

[7] We wish to thank Dr. D. Hauser (Sandoz AG, Basel) for this test. 
[8) A. J.  Mancuso, S.-L. Huang, D. Swern, J. Org. Chem. 43 (1978) 2480. 

[a]dO= -2.7 under the same conditions. 

Carbonyl Olefinations with 
Methylenemolybdenum Reagents in 
Aqueous or Ethanolic Media** 
By Thomas Kauffmann *, Petra Fiegenbaum, and 
Raphael Wieschollek 

Among the known transition metal reagents that have 
been used for carbonyl ole fin at ion^'^,^^, the molybdenum 
complexes first reported by  US'^^,‘'^ deserve special atten- 
tion, since they are the most easily accessible and are com- 
parable in their carbonyl selectivity to the titanium-con- 
taining alkylating reagentsL4]. 

We report herein that the Mo-compounds 1 and 2 ac- 
cessible according to Scheme I are-other than the tita- 
nium-containing Tebbe-reagent['"] and the structurally re- 
lated Zr-reagents of Schwariz et al.[2h1-suitable for car- 
bony1 olefination in aqueous or ethanolic solvents[51, which 
could prove advantageous in the case of hydrophilic sub- 
strates. 

0 
2 MeLi II 

lvlo0C1, d c I-iVl0 ( 1 1 2  (or din ier )  i Cfi, 

1 

2 MeLi 
MoC1, Cl~lVl<)-( 112 (or dimer)  + <'Ill 

Scheme I 

Scheme I .  Bz= benzyl. 1 : From methyl methoxyacetate and 4-benzyloxyben- 
zyl bromide with lithium diisopropylamide (LDA) in tetrahydrofuran (THF), 
-75"C, yield 86%-2: In four steps from diethyl ( +)-tartarateC4], 40%.-3: 
From 1 (LDAin THF, -75°C) and 2.-4: By Swern-oxidation [S] of 3 (di- 
methyl sulfoxide (DMSO), (COC1)2, Et3N, in CH,C12); 62% based on 2 . - 5 :  
By hydrolysis of the acetonide protecting group (TsOH, MeOH) 91%. Sepa- 
ration of the two diastereomers by crystallization from etherlpentane; 5a 
(35% of the mixture) crystallized (m.p. 144"C), 5b (65% of the mixture) re- 
mains in the mother liquor and is isolated as an oil.-6: From 5a by deben- 
zylation with Pd/C in MeOH; 90% colorless, non-crystalline powder, 
m.p.=105"C, [a]z,O= +44 (c=0.72, MeOH) [6] (natural product: +36 [I]); 
ratio 6a16b (5 mg/mL CD30D): 63/37 ('H-NMR); I3C- and 'H-NMR data 
of 6a and 6b agree with the values given in [I]. 

The reagent prepared in anhydrous tetrahydrofuran 
(THF) (5  mmol in 50 mL) according to Scheme 1 is treated 
with the carbonyl compound dissolved or suspended in 
water, ethanol/water mixture, or ethanol (in each case ca. 
20 mL) (Table 1). If this is carried out at -70 "C,  the mix- 
ture is allowed to warm to room temperature within 12h;  if 
the addition is carried out at 0 "C, then the mixture is kept 
a t  this temperature for 1 h. 

Reactions with 1 : The yields of alkene (Table 1) on ad- 
dition of the substrate in ethanol or ethanol/water at 
-70 "C are practically the same as on addition of the sub- 
strate in anhydrous THF, with one exception: for some un- 
known reason 1 reacts better with benzaldehyde in the 
presence of water or ethanol. Thus, as a rule, the carbonyl 
olefination is more rapid than a replacement of the CI sub- 
stituents in 1 by OEt or OH. If, however, water is added at  
0 "C there is a distinct loss in reactivity. 

Reactions with 2 : In ethanol or aqueous T H F  the yields 
of alkene are substantially lower than in anhydrous T H F  
(Table 1). The drastic reduction in yield of alkene on addi- 

6a and 6b, was obtained. The identity of 6 was proven by 
comparison of the sign and magnitude of its optical rota- 
tion and 'H-NMR data with the values reported in the lit- 
erature"s61. Delesserine 6 possesses no anticoagulant prop- 
erties in the Quick test"]. 
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