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FROM DISUBSTITUTED ACETYLENES TO TRISUBSTITUTED OLEFINS. 

AN APPLICATION 
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Summary: The transformation of disubstituted acetylenes to trisubstituted olefins was studied in order to obtain 
precursors of the north-eastern part of maytansine. Depending on the starting material, a fran.7 or a cis 
stannylation reaction could lead to the olefin of the desired stereochemistry 

In a previous paper,] we studied the opening of crans-2, 3-epoxybutanol derivatives with organometallic 

reagents and found that the use of acetylenic alanes or acetylenic alanates in the presence of BF3:OEtz could lead 

to reactions with high yield and regioselectivity. 

In our synthetic endeavours toward the C-l-C-9 North-Eastern part of maytansine, it was necessary for the 

next step to transform the disubstituted acetylenes we had obtained, to trisubstituted olefins . 

Two approaches were considered for the synthesis of the 35. hR, 7R, E-olefin 1, from either acetylene 2, 

product with a functionalized chain, or 3, product with an alkyl side chain (Scheme 1). 

Scheme 1 

Compound 2,t prepared as a mixture of diastereomers at C-3, was transformed to the corresponding tin 

derivatives by treatment at 8VC with tri-n-butyltin hydride, in the presence of AIBN, leading regio and 

stereoselectively to the rruns-addition products (Scheme 2).* At this stage, the diastereomers were easily 

separable and compounds 43 and 54 were obtained in pure form.5 
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a)-nBu3SnH 2 eq., AIBN cat., 80”, 80% 

Scheme 2 

To effect the alkylation of compound 4 of the 3S, hR, 7R stereochemistry,5 the alkyltin group was 

converted to the iodo derivative @ and was submitted to the conditions described by Corey,7 by treatment with 

dimethylcuprate followed by addition of excess methyl iodide. However, the best results obtained in these 

conditions, were an unseparable 70/30 mixture of 7, alkylation product, and 8, elimination product (Scheme 3). 

a)-12, slight excess, THF, rt, quantitative; b))Me2CuLi, THF, 4”C, 72 II, then excess ICH3 , O”C, 75%. 

Scheme 3 

Therefore, the hydrostannylated compound 4 was transformed to a higher order cuprate, with lithium 

dimethylcyanocuprate, according to the procedure by Lipschutz,* which, upon addition of excess methyl iodide, 

afforded trisustituted alkene 7 in a 70% yield plus CCI 5% of the vinyl compound 9. In the cast where the 3- 

hydroxyl group of 6 was protected as its dimethyl-t-butylsilyl ether, a complex mixture was obtained upon 

attempted alkylation whereby cleavage of the C3 0 bond took place. 

Desilylation of 7, followed by cleavage of the benzyl group with lithium in ethylamine afforded 1.9 

a)- lithium dimettlylcyanncupratc 3 eq., TIIF, -IO0 ~hcn ICH3 , 5 cq, -78’ then 4 or 5, -78*C to -2S”C,.19 h, 70%u.b)-nBuqNF, THF, 
r.t, 90%; c)- EtNH2, Li”, excess, O”C, 800/u.. 

Scheme 4 
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In our second approach, the acetylenic compound 3, 10 resulting from the opening of 1-benzyloxy-2(S), 

3(S)-epoxybutane with lithium propynylrrimethylalanate in the presence of BF3.0Et2, was submitted to a reaction 

of cis-hydrostannylation, according to conditions described by Zhang et all, with tri-n-butyltin hydride in the 

presence of Pd[O], Compound 10 was obtained regio and stereoselcctively which in turn, was transformed to the 

iodo derivative 11.12 This compound, when treated with t-butyllithium followed by malonaldehyde monodiethyl 

acetal,*3 gave 12 as a mixture of diastereomers and reduced product 13 (Scheme 5). 

a)-nBu@nH, 1.5 e+, PdCk#Ph?)z, catiytic, 0°C 70%: h)- 12, slight cxccss, THF, -78°C quanritative; c)- rBuL1.2.i eq. -780C, 10 

min. then malonaldehyde diethylacekl 1.5 eq,, -100” to -4O”C, lh ,65%. 

Scheme 5 

The diastereomeric mixture could easily be resolved by chromatography after removal of the C-7 and C-8 

hydroxy protecting groups, furnishing compounds I9 and 14 I4 (Scheme 6). Using Mitsunobu’s procedure,t5 

the 3R epimer could be inversed after protection of the vicinal diol of 14.1h 

aWWNF, leq., THF, Ih, 90%. b)- EtNH2, Li” excess. -10*C,.808 

Scheme 6 

In conclusion, we have in hand, good methodology to synthesize trisubstituted olefins of definite 

stereochemistry, starting from disubstituted acetylenes by the use of either cis or tram hydrostannylation 

procedure.17 
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4- colourless oil, C38H7205SiSn [u]B=+21 (CHC13, c=O.7), MS EI: no M +, M-57; ‘H NMR 200 MHz 6 ppm: 0.02 

(3H. s, Si-CH3), 0.03 (3H, s, Si-CH3), 0.88 9H, s, rBu) 0.85. 0.98 (18H, 6 CH3), 1.20-1.89 (20H, m, CH2), 2.23 (IH, m. 

H-6). 2.88 (lH, d, J=2 HZ, OH), 3.39,3.55 and 3.70 (7H, m. H-7, CH2-8 and 2 CH2-0), 4.32 (lH, m, H-3), 4.44 and 4.54 

(211, ALI, J=12 Hz, h’H2-Ar), 4.67 (lH, dd, J=5 Hz, J’=7 Hr. H-i). 6.18 (1H. d, 4~10 Hi., H-l), 9 33 (5H, s, C6H5); 1% 

NMR 6 ppm: -4.50 (SW, -3.92 WC), 11.46 (Sn-C.H2-CHz-~$ 13.93 (3 Cf13 of n-Bu), 15.19 (CH3-9) 15.39 (CH3), 

15.50 (CH3), 18.38 WC), 26.12 (Wu), 27.56 (3 Sn-CH2-!G&), 29.39 (3 Sn-CH2}, 41.59 (CH-6) 41.87 (CH2-2), 61.40 

(O-CH2-CH3). 62.34 (O-CH2-CH3), 73.30 (CH2-X), 73.71 (CH2-Ar), 75.01 (CH-7), 76.41 (CH-3), 102.40 (CH-I), 127.47, 

127.65and 12.827 (5 aromatirC#), 138.56 (C aromatic), 144.01 (CH-5). 146.67 (C-4). 
5- coluurless oil, [0.1~=+1 (CHClj, ~1). C~8H72~5SiSn~ sals.% C ho.93 H 9.63 found* C 60.69, H 9. 80; MS El: no 

M+, mh 711 (M-57); 1H NMR 200 MHz 6 ppm: 0.02 (3II, s, St-CI.13). 0.03 (3H, s, Si-CH3). 0.88 (9H, s. rBu), 0.8.5-0.9X( 

18H, 6 CH3), 1.18-1.87 (20H, CH2), 2.23 (lH, m, H-6) 3.02 (lH, d, J=2 Hz, OH), 3.36, 3.55 and 3.70 ( 7H, m, H-7, CH2- 

8 and 2 CH2-O), 4.32 (lH, m, H-3), 4.44 and 4.54 (ZH, M, J=12 Hz, CH2-Ar), 4.68 (lH, I, J=6 Hz, H-l), 6.20 (lH, d, J=lO 

Hz, H-S), 7 33 (5H, s, C6H5); 13C NMR 6 ppm: -4.59 (Si-CH3), -3.93 (Si-CH3), 11.40 (3 Sn-CH2-CH2-CH2). 13.71 {3 

CHg ofn-Bu), 15.01 (CH3-9). 15.36 (CH$, 15.47 (CH3). 18.34 (SIC), 26.08 (Gtu), 27.52 (3 Sn-CH2.~2);29.3j (3 Sn- 

CHZ), 41.59 (CH-6), 41.59 (CH2-2) ,61.49 (O-GQ_CH3), 62.26 (0-m$H3), 73.30 (CH2-L), 73.71 (0-cH2-Ar), 75.01 

(CH-7), 76.42 (0-3) 102.40 (CH-I), 127.47, 127.63 and 128.27 (S aron&-CH), 138.56 (C aromatic), 144.01 (CH-5). 
146.67 (C-4). 
Structural ax$gnment was effected, after further trausfo_nnations, by comparison with a product obtained starting from 3s - 
acetylene d..Resolutton of b was eflected by chromatohwphy of the corresponding naphtylcthyl carhamatw. The 3.S slcnhol 
was identified after transformation to the product ohtaincd from S-malic acid as described in Barton, D.H.R.;Ben&&ie, M; 
Khuong-Huu, F.; Pot&, P.; Reyna-Pincdo, V. Terrahedron Letters, 1983.23, 651. 

6- colourless oil, turns yellow upon standing; 1H NMR 200 MHz 8 ppm: 0.05 (3H. s, Si-CH3), 0.06 (3H, s ,SiCH3), 0.93 

(fBu), 1.01 (3H, d, J=7 Hz, CH3-9). 1.26 (hH, I, J=7 Hz, CH2-&I?). 2.0 (2H, AEXY, CH2-2). 2.76 (lH, m, H-h), 3.43-3.83 

(7H, m, H-7, CH2=8 and 2 CH2=0). 4.06 (IH, m. H-3),4.50 and 4.% (2H. AH, J=l2 IIs., ‘:N3 at’), 4.70 (IFI, I, I=6 !ir, 11. 

l), 6.0 (lB, d, .I=! Hz, H-S), 4.% (%I, s, aromatiques). 
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1988,110, 2641. 
trio1 1. oil, Cl4H&j, [a]~= -1X (CHCl:j, c=l), lHNMR 200 MHz i5ppm: I.01 (3H. &.I=7 Hr., CH3=6), 1.21 andl,23 (6H, 

2r, J-7 HZ, oCH_), 1.63 (38, d, J-0.1. CH3-4). 1.83 (2#, m, CH2-2f. 2.54 (III, nt, H-6), 2.80 (3H, broad 5, OR)), 

3.60 (5H, m, H-7,0Qj.$YH3), 4.16 (lH, dd, J=7 Hz, J’=X Hz, H-3) 4.65 (lH, I, J=6 Hz, H-l), 5.26 (IH, d, J=lO, H-5). 

3- oil, lHNMR 200 MHz 6 ppm: 0.13 (3H, .r, SiCH3), 0.16 (3H, s, SiCHx), 0.96 (c)H, s, tBu), 1.20 (3H, d, 5~7 HZ, CH3- 

4) 1.80 (3H, d, J=2 Hz, CH3-I), 2.66 (lH, m, H-4), 3.53 and 3.56 (2H, ABX, JAB=10 Hz, JAx=6 Hz, JBx=4 Hz, CH2-6). 
3.80 (lH, m, H-S), 4.58 (2H, s, CHZ-Ar), 7.40 (SH, broad .q. ChHs). 

Zhang, H.X.; Gibe, F., Bclavoine, G. 1. Urg. Chent. lY90,3>. IX?‘/. 

ll- oil, lHNMR, 200 MHz, 8 ppm: 0.02 (3H, .r, Si-CHX), 0.05, (3H, 5, Si-CHS), 0.83 (9H. 5, [Bu), 0.90 (3H, d, J=7 Hz, 

CH3 en 4), 2.33 (3H, d, J=l.5 Hz, CH3-I), 2.62 (lH, m, H-4), 3.29 and 3.37 (2H, ABX, JAB=10 Hz, JAx=JBx=5 Hz, CH2- 
6), 3.60 (IH, q. J=S Hz, H-5), 4.42 and 4.51 (2H. AB. J=12 Hz, CH2-Ar), 6.01 (IH, dq, J=ll Hz, J’~1.5 Hz, H-3). 
Bent’chic, M.: Dclpxh. R.: KhnnnK-Huu. F. suhmitti to Terrehe&~n 

trio1 14, oil, Cl4H2&, lalB-=29 (CirCl,, c=O&, ‘1iNMR llx MIIP Qjm: I :05 (3H, d, .J=7 Hz, r&-6), 1,23 (@I, 1, 

J=7 HZ, OCHm3). 1.64 (3H, d, J=O.l. CH3-4). 1.85 (2H, m, CH2-2), 2.52 (lH, M, H-6), 2.80 (3H, broad s, OH)), 3.60 

(SH, m, H-7, m2CH3). 4.17 (lH, dd, J=7 Hz, J’=X Hz, H-3) 4.67 (lH, f, J=6 Hz, H-l), 5.3 (lH, d, J=lO, H-5). 
Mitsunobu, 0.; Eguchi, M. Bull. Chem. Sot. Japan 1971,44, 3427. 
Compound 14 was uansformcd to 7-8 epoxide derivative useful for the next steps of the synthesis. Using Mitsunobu’s 
prwxdure, somplcte invcrxion was ohtnincd. giving a 70%; yield after hydrolysis of the mrermcdiaie bcnzoate and 
purification. 
In this preliminary work, the reactions were carried out on a S-10 mmol-scale. 
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