Yz =23\
(@ / ETRAHEDRO
h ca¥ord : R

Pergamon

Stereoselective Synthesis of Ene Hydroxy Acetals.
Handy Access to Non Conjugated Dienals

B. BONNET, G. PLE * and L. DUHAMEL
Université de Rouen, IRCOF, UPRES-A 6014,
UFR des Sciences et Techniques de Rouen
76821 Mont Saint Aignan Cedex, France.
Received 7 October 1997; accepted 9 January 1998

Abstract : After halogen-metal exchange reaction followed by condensation with carbonyl
compounds, ene diiodo acetal 1 allow the stereoselective synthesis of ene hydroxy acetals 2 with Z
Lonﬁgurauon in a two step procedure. Moreover, after dehydration, the intermediate dicnc acetals 3-4,
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in previous papers we have shown that ene lithio acetals arc versatile reagents for the preparation of

o -polyunsaturated aldehydes by polyvinylogation of carbonyl compounds.1 Our interest in this field and t
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highlight the great reactivity of ene diiodo acetal 1
hydroxy acetals 2. Moreover, the dehydration of these compounds 2, via a mesylate intermediate, leads to diene
acetals 3b-e and 4a-e ; then a well controlled hydrolysis procedure gives an handy access to non classical non

conjugated aldehydes §.

Synthesis of ene hydroxy acetals 2 (Z)

The ene diiodo acetal 1 was submitted to a first iodine-lithium exchange reaction by action of #-butyllithium
in dry diethyl ether at - 70 °C. The intermediate carbenoid 6 was converted into ene hydroxy iodo acetals 7a-e
after condensation with carbonyl compounds 8 and treatment with a mildly basic solution (Scheme 1, Table 1).

R? R?
a) 1-BuLi, Et,0, -70 °C; b) R'R*CO 8a-€, 5% Na,CO3; ¢) +-BuLi, Et;0, -70 °C, 5% NayCO3.
Scheme i
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These new compounds 7, obtained with good yield, offer an exclusive E configuration (determined by
WIMATY Mol Tt Thioc ctavamcalantiva - : 3 1 revatt 1
NMR Overhauser Effect). This stereoselective reaction is governed by an exclusive formation of E iodo

carbenoid 6, obtained intermediately by a favourable exchange of the iodine atom nearer the acetal group. This

intermediate 6, with E configuration may be stabilized by coordination of the lithium atom with the oxygen

atoms of the acetal function.’

Table 1 Ene hydroxy iodo acetals (E) 7a-e and Ene
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hydrolysis, led to ene hydroxy acetals Za-e with Z configuration (S

Synthesis of non conjugated dienals 5.
On the other hand, we described an original handy access to non conjugated dienals 5. The synthesis of

the non classical dienals 5 is performed from the ene hydroxy acetals 2 via the diene acetals 3 and 4°

In the literature, the dehydration of all
134 1 14
and mesylates.

done by using thioethers,® sulfones, ’ sulfoxides, phosphorus derivatives

To carry out the dehydration of the ene hydroxy acetals 2, we have applied the method described by E.J.

4

Corey and D. Enders' e chloride solution of mesyl chloride is

orey and D. End using mesylates as intermediates. A methyler
added at room temperature to a methylene chloride solution of ene hydroxy acetal 2 in the prescnce of
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tricthylamine. After flash chromatography, the product is isolated as a mixture of diene acetals 3 and 4 in
different amounts depending on the starting material structure (Scheme 2, Table 2).

7
o
| ] P MeSO,Cl, Et;N Rl OMe R OMe
3 /\/\ o > RS"M(\M" + D]W Mo
R >k 1 h, 20°C T T
R! OH 2 3 4
Scheme 2
Table 2 Diene acetals 3 and 4
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The diene acetals 3b-¢ and 4a-e are formed by dehydration reaction respectively by elimination of an
hydrogen atom from the R” group (leading to the substituent R’, Scheme 2) and by elimination of an hydrogen

atom from the methyl group (leading to the methylene group). The percentages of 3 and 4 have been determined

by NMR spectoscopy (for 3b-e : by integration of the methyl group in position 3 of the main chain; for 4a-e :
by integration of the methylene group).
Non conjugated aldehydes are not very common and to our knowiedge, the first synthesis was described

by M. Julia and Coll. in 1966."% In the literature only some methods have been more recently described.'®



2746 B. Bonnet et al. / Tetrahedron 54 (1998) 27432752

art, we have applied the conditions described by K. L. Ford and E. J. Roskamp in 1992" for the

[s) n
For our part, 1ave app he cond
hydrolysis of saturated acetals. This method, never used for the synthe
successful for hydrolyzing our diene acetals 3 and 4, and has given non conjugated dienais § (Scheme 3) with

good yield (Table 3).

Table 3 Non conjugated dienals 5
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Scheme 3

The structural analysis of the new compounds 2-5 and 7 has been performed using standard methods

and the configuration of the double bond has been determined by NMR Overhauser Effect.
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CONCLUSION

Results reported in this paper show the great reactivity of ene diiodo acetal 1, a choice reagent for
stereospecific synthesis of ene hydroxy acetals 2 with an exclusive Z configuration. These compounds 2, via a
mesylate intermediate undergo an elimination reaction leading to diene acetals 3-4 which are good precursors for
an original synthesis of non conjugated dienals 5.

EXPERIMENTAL SECTION

O values are given in ppm and J in Hz. Mass spectra were recorded on JEOL JMS 500 mass spectrometer (CI :

(2]

d
Chemical Ionisation with NH,). Flash
mesh ASTM) a1

NN
mesh Al ) SUPPRULL Wil

hromatography'® was performed with Merck Kieselgel 60 (230-400
oint < 60 °C) and diethy! ether (Et,0) as eluent. All rea
were of commercial quality or purified before use. Anhydrous tetrahydrofuran (THF) and Et,0 were distilled
under argon atmosphere from purple solutions of sodium/benzophenone ketyl. -Butyllithium solutions were
titrated before use. '° All reactions were carried out under dry argon. Microanalyses were performed by INSA

laboratories, Rouen.

Svnthesis aof the ene hvdroxv acetals 2 (7))
AL AL gf e €€ NYdroX) LOCLiid v L/
Canaral Deacadiiva (TN Ta a gplution ane diindo acetal 1 (0 g 21 mmal)in Bt O (0 m wae addad at
WFCHUTL AL 1 IULTUULY (A 1V a dSuluL LIV ULIVUU dblidl & (V.0U g, &1 HUIU i1l 1,3 (7 1) wds auducud at

the carbonyl compound 8 (2.1 mmol) in dry Et,O (2 ml) was added. After 0.5 h at -70 °C, the reaction mixture
was warmed to 0 °C in 1.5 h and 5% Na,CO, (3 ml) was added. After extraction with Et,0, the organic solution
was dried on MgSO,. After evaporation of the solvent, the ene hydroxy iodo acetals 7a-e were purified by flash

chromatography (silica gel, petroleum cther/Et,O : 70/30). Then, to a solution of compound 7 (1.8 mmol) in

The configuration Z (100%) of the double bond in position 3 has been determined by NMR Overhauser
effect (by irradiation of methyl group substituting the carbon 3, observation of NOE on H*).

Ene hydroxy iodo acetals 7

(3E)-1,1-Dimethoxy-5-hydroxy-4-iodo-3-methyl-5-phenyl-pent-3-ene 7a. Yellow oil. '"H NMR (200
MHz, C.D,) : 1.94 (s, CH,) ; 2.44 (dd, IH,CH,,J =4.8 :J=13.7) ; 2.67 (dd, 1H, CH,, ] =5.8 ; J= 13.7) ;
2.97 (s, 2xOCH,) ; 4.22 (dd, CH, I = 4.8 ;J = 5.8) ; 5.44 (s, CH) ; 7.05-7.45 (m, ArH) ; *C NMR (50
MHz CD)-3123(CH): 3R.77 (C 53.31 and 53.64 m(*n\ 1 73.60 (CH) ; 103.04 (("‘H -116.14 (C;)

MINRZ, Leide) SRy, 287 £ ana L), 1200 ) g IVD A o),
CAVE LN T AN 197 A2 (C_A ) 17 2ANM AR - 12Q AA (C A TA2 K885 (= - TD . 228Q . 702 - 1720 - 1AD)D
, 1ZU. (C-AT) 12743 (C-Ad) ; 120.0U(L-Ad ), 13689 (C-Ad ), 180,39 (WF) , AN 5300, 4730 174U, 1044

14z 17 1110 TAAL . RAQ 7o d_ N . 2QN /ANANTIT + EN7 Y - 240 (NANLY + Ir A 180700 AAL FRALT+ IT M
140U S 1 /4 5 111U TUL0 § VD (IIVZ) . JD0U (IVINI1, , 2U70) , 204 (IVIINI, -I1,V, 107¢) , 340 (Vi1 -1,
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(3E)-1, 1-Dimethoxy-4-(1-hydroxy-cyclohexyl)-4-iodo-3-methyl-but-3-ene Th. Yellow oil. '"H NMR :
1.45-1.90 (m, 3xCH,, cyciohexyl) ; 1.98 (s, CH,) ; 2.50 (m, 2xCH,, cyclohexyl) ; 2.94 (s, 2xOCH,) ; 3.13 (d,
CH,, J=5.7);3.84 (s, OH) ; 422 (t, CH, J = 5.7) ; ®C NMR (50 MHz, C,D,) : 22.15 (CH,, cyclohexyl) ;

25.36 (CH,, cyclohexyl) ; 35.45 (CH,) ; 38.29 (CH,, cyclohexyl) ; 39.31 (CH,) ; 52.94 (OCH,) ; 77.79 (C,

cyclohexyl) ; 102.29 (CH) ; 121.04 (C=) ; 134.69 (C=) ; IR : 3438 ; 2922 ; 1600 ; 1446 ; 1376 ; 1116 ; 1062 ;
MS (m/z) : 372 (MNH,*-, 15%) ; 337 (MH"-H,0, 10%) ; 323 (MH*-CH,OH, 25%) ; 291 (MH*-2CH,OH,
100%) MH*-CH,OH-1, 10%) ; 75 (CH(OCH,),", 60%) ; Anal. Caled. for C;H,,]O, : C, 4407 ; H,

6.50. Found : C, 4428 ;: H, 6.62.

(3E)-1,1-Dimethoxy-4-( I-hydroxy-4-methyl-cyclohexyl)-4-iodo-3-methyl-but-3-ene 7c. The 'H NMR
spectrum has shown the presence of two isomers (A and B) in a 80/20 ratio corresponding to the hydroxy group
in an axial or equatorial position. Yellow oil. 'HNMR : isomer A (80%) : 0.92 (d, CH,, J = 6.4) ; 1.25-1.80
(m, 4xCH,, cyclohexyl) ; 1.99 (s, CH,) ; 2.15-2.25 (m, CH, cyclohexyl) ; 2.95 (s, 2xOCH,) ; 3.05 (d, CH,, J
=35.7);3.84 (s, OH) ; 423 (t, CH, I = 5.7) ; isomer B (20%) : 1.07 (d, CH,, J = 7.1) ; 1.25-1.80 (m, 4xCH,,

cyclohexyl) ; 1.99 (s, CH,) ; 2.15-2.25 (m, CH-cyclohexyl) ; 2.95 (s, 2xOCH,) ; 3.05 (d, CH,, ] = 5.7) ; 3.84
(s, OH);4.23 (t, CH, J =5.7) ; ®C NMR (50 MHz, CD,) : : isomer A (80%) : 22.82 (CH,) ; 31.01 (CH,,
cyclohexyl) ; 31.97 (CH, cyclohexyl) ; 35.82 (CH,} ; 38.60 (CH,, cyclohexyl) ; 39.63 (CH,) ; 53.23 (OCH,) ;
77.79 (C, Cyclohexyl) ; 102.59 (CH) ; 121.09 (C=) ; 135.26 (C=) ; isomer B (20%): 22.82 (CH,) ; 31.01
(CH,, cyclohexyl) ; 31.97 (CH, cyclohexyl) ; 35.82 (CH,) ; 38.60 (CH,, cyclohexyl) ; 39.63 (CH,) ; 53.23
(OCH,) ; 78.51 (C, Cyclohexyl) ; 102.59 (CH) ; 121.64 (C=) ; 134.84 (C=) ; IR : 3438 ; 2918 ; 1604 ; 1438 ;

1372, 1116 ; 1056 ; MS (m/z) : 386 (MNH,", 5%) ; 349 (MH"-H,0, 5%) ; 336 (MNH,"-H ,0-CH,0H, 30%)
; 319 (MH*-HZO—CH,OH, 10%) ; 304 (MNH."—H 0O-2 CH,0H, 100%) ; 177 (MNH *-H 0-2CH,0H-T, 5%) ;

or C,,H,,I0, : C, 45.65 ; H, 6.79. Found : C, 45.78 ; H, 6.85.
(3E)-1,1-Dimethoxy-3,6-dimethyl-5-hydroxy-4-iodo-hept-3-ene 7d. Yellow oil. '"H NMR (200 MHz,
C.D,) : 0.87 (d, CH,, J=6.7) ; 1.17 (d, CH,, J = 6.5) ; 1.70 (qd, CH, J = 6.5 ; ] = 8.9) ; 1.94 (s, CH,) ; 2.28
(dd, 1H, CH,, J = 4.4 ; I = 13.7) ; 2.75 (dd, 1H, CH,, J = 6.4 ; J = 13.7); 2.98 (s, 2xOCH,) ; 3.45 (d, CH, J
=89);4.19 (dd, CH, ] =44 ;J = 6.4) ; C NMR (50 MHz, C,D,) : 18.78 (CH) ; 18.96 (CH,) ; 35.73
(CH,) ; 39.06 (CH,) ; 53.74 (OCH,) ; 77.73 (CH) ; 103.35 (CH) ; 117.33 (C=) ; 137.82 (C=) ; IR : 3456 ;

2952 ; 1622 ; 1466 ; 1364 ; 1114 ; 1036 ; MS (m/z) : 346 (MNH,", 30%) ; 328 (MNH,*-H O, 5%) ; 311

4 2
ALY LI N 180N - 78 (CHIMNMOLI NN T 1NN - Anal Malad far O 11 IO O ANDOA -0 A AN Eannd ~
{ivinrl 'ﬂ2U, 1270) 4, 712 \M11{\J \4113}2 s LUVUYO0) 5, AAlldle La@llU. 1UL oy 10l 003 0 L, TFULes , 11, UV, 1T0UU “,
40.38 ; H, 6.55

(3E)-1,1-Dimethoxy-5-hydroxy-4-iodo-3-methyl-6-phenyl-hex-3-ene Te. Yellow oil. '"H NMR : (200
MHz, C,Dy) : 1.87 (s, CH,) ; 2.14 (dd, 1H, CH,,J =4.2 ;] = 13.5) ; 2.37 (dd, 1H, CH,, J = 6.4 ; J = 13.5) ;
2.91 (s, 2xOCH,) ; 2.98 (d,CH,, J =6.5) ; 3.86 (t, CH, ] = 6.5) ; 4.17 (dd, CH,J = 4.2 ; ] = 6.4) ; 7.05-7.25
(m, ArH) ; ®C NMR (50 MHz, C,D,) : 31.28 (CH,) ; 38.86 (CH,) ; 44.99 (CH,) ; 53.17 and 53.52 (OCH,) ;
7342 (CH) ; 103.35 (CH) ; 116.69 (C=) ; 126.65 (C-Ar) ; 128.79 (C-Ar) ; 130.03 (C-Ar) ; 13798 (C-Ar) ;

AAd) , AWQ.20 (L), 2200 ) 28U LO.0 7 AL ) , DIV
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138.28 (C=) ; IR : 3456 ;2926 ; 1602 ; 1452 ; 1368 ; 1116 ; 1030 ; MS (m/z) : 394 (MNH *, 100%) ; 376

4
0O- CH.OH. 10%) : 267 (MNH.*-L. 15%) : 75
] v ~ 10 7’ LV

13311, SEARULZEL 2 ¥ Vil ) wy o,

(MNH *H 0
\J.Vl.l Al 114 112\.1

2
(CH(OCH,),", 100%) ; Anal. Caled. for C;H, 10, : C, 47.87 ; H, 5.58. Found : C, 47.95 ; H, 5.67.

18505 - 344 (NH*Y .
107C) , J55 \iviii

viri =51

Ene hydroxy acetals 2 (Z)
(3Z)-1,1-Dimethoxy-5-hydroxy-3-methyl-5-phenyl-pent-3-ene 2a. Yellow oil. '"H NMR (200 MHz,
CD,) :1.62(d, CH,,J=1.3);2.25(dd, 1H,CH,,J =4.4;J=13.6) ; 2.65 (dd, IH, CH,, J = 6.6; J = 13.6)
: 3.05 (s, 2xOCH,) ; 4.55 (dd,CH, ] = 4.4 ;1 =6.6) ; 5.45 (d, CH, J = 8.7) ; 5.60 (d, CH=, J = 8.7) ; 7.05-
7.45 (m, ArH) ; *C NMR (50 MHz, C, D,) : 24.36 (CH;) ; 36.34 (CH,) ; 52.56 and 53.71 (OCH,) ; 69.68

Liddy FRR22) WA AVARAL, R LS (A SN, “LLs .0 diil JJ S

(CH); 103.32 (CH) ; 126.43 (C-Ar) ; 127.11 (C-Ar) ; 128.47 (C-Ar) ; 132.72 (CH=) ; 133.64 (C-Ar) ; 145.13

1£Ln . 1£NA . TASN . 1274 .. 1110 . 1NLD . feade) « DEA (AANTLY

—~_ TYN . FA1Q . ANIA . 177 . \]

(C=) s IR 134108 L9534 1720 ; 1660 ; 1604 ; 1450 ; 1376 ; 1118 ; 1062 ; MS (M/Z) © 254 (MNr1, -, 1U%)
236 (MNH,"-H,0, 15%) ; 219 (MH"-H,0, 30%) ; 75 (CH(OCH,),", 100%) ; Anal. Caicd. for C ;H,,0, : C,
71.18 ; H, 8.77. Found : C, 71.30 ; H, 8.88.

1,1-Dimethoxy-4-(1-hydroxy-cyclohexyl)-3-methyl-but-3-ene 2b. Yellow oil, '"H NMR (200 MHz,
CD,) : 1.42-1.60 (m, 2xCH,, cyclohexyl) ; 1.64 (d, CH,,J = 1.1) ; 1.75-1.85 (m, 2xCH,, cyclohexyl) ; 2.83
(d, CH,, I = 5.7) ; 3.05 (s, 2xOCH,) ; 3.38 (s, OH) ;4.36 (t, CH, J = 5.7) ; 542 (d, CH=, I = 1.1} ; BC

NMR (50 MHz, C.D,) : 22.48 (CH,, cyclohexyl) ; 25.72 (CH,) ; 26.10 (CH,, cyclohexyl) ; 36.16 (CH,,
cvclohexyD) - 4023 (CH)Y : 53.06 (OCH )Y : 71.51 (C, cvclohexvD) : 103,12 ( \ - 130.08 ((‘_‘\ 135.00 (CH=)
YUIULICA Y L) 5 FU.LJ0 \Rodly) ) JIWU A dag) y 1L L Sy VWV Ay Ly AVI R \Rdd )y AJVLVO (W ] 3 19SS i)
D AATA . AINIQ 1££Q tAAA 1279 . 1114 . INLL  AAQ (e /) - VAL (AANLT + KO 717Q AAANLT + IT N
AR D 0474 [ LTL0 , 1000, 1494 , 1074, 1110, 1VOU , VIO IV L) . &30 UVLINIL, , .J/U) y &40 ULVLINTL, ~T1,Y,
30%) ; 211 (MH*-H,0, 35%) ; 196 (MNH,"-H,0-CH,OH, 23%) ; 179 (MH'"-H,0-CH,OH, 65%) ; 164

(MNH,*-H,0-2CH,0H, 82%) ; 75 (CH(OCH,),", 100%) ; Anal. Calcd. for C,;H,,0, : C, 68.42 ; H, 10.53.
Found : C, 68.57 ; H, 10.66.

(3Z)-1,1-Dimethoxy-4-(1-hydroxy-4-methyl-cyclohexyl)-3-methyl-but-3-ene 2c. Yellow oil. '"H NMR
(700 2 CDY:097(d. CH,. T=6.5:1.30-1.50 (m, 2xCH, + CH, cvclohexvl) : 1.63 (d, CH IT=14):
\&VUV UVILAL, oghig) o Ve \My N-iigy 7 s \*5ry 2 s M *J A ARl
1.70-1.85 (m, 2xCH,, cyclohexyl) ; 2.84 (d, CH,, J = 5.6) ; 3.21 (s, 2xOCH,;) ; 4.35 (t, CH, J = 5.6} ; 5.32
(d, CH=, J = 1.4) ; ®C NMR (50 MHz, C,D,) : 22.8 (CH3) ; 25.86 (CH,) ; 30.51 (CH,, cyclohexyl) ; 32.35
(CH, cyclohexyl) ; 36.00 (CH,, cyclohexyl) ; 39.65 (CH,) ; 53.01 (OCH,) ; 71.09 (C, cyciohexyi) ; 103.03

(CH) ; 129.70 (C=) ; 137.43 (CH=) ; IR : 3472 ; 2920 ; 1669 ; 1442 ; 1372 ; 1116 ; 1060 ; MS (m/z) : 260
(MNH,*, 5%) ; 242 (MNH,*-H,0, 25%) ; 225 (MH"-H,0, 30%) ; 193 (MH'-H,0-CH,OH, 45%) ; 178
(MNH,"-H,0-2CH,0H, 90%) ; 75 (CH(OCH,),", 100%) ; Anal. Caled. for C, ,H,,O,: C, 69.42 ; H, 10.74.
Found : C, 69.55 ; H, 10.90.

(3Z2)-1,1-Dimethoxy-3,6-dimethyl-5-hydroxy-hept-3-ene 2d. Yellow oil. 'H NMR (200 MHz, C,D,) :
10664 1T 0T Toa67V-114d 1THCH JT=66:165(d CH. JI=14)"-1 ’70(m (‘I—T\'7’)7(dd
LU0 (0, 11, LIy, J = U./ ) , 1157 (U, 111, Xy, J U.UJ , 1.0 Uy Ndiy, v 1.5 (3 Y L. L vl
YT oYY T A s T 17 AN . A ™2 711 1LY MLT T _"772.7 _ 12 A\ N LA = NI . 21D fo DTN - A NS
1R, CH,, J=3.0;J=154)] 2./5(04, 10, UH,, J = /.0, J = 13.4), «.04 5, Ull), 3.12 15, £XULIL) , 5.UJ
P = M - Py - = A 71 YT T o AN 13 RTRATY /0N R ATV
(dd,CH,J=7.1;J=84);430(dd, CH,J=3.6; 7.3) ;5.49 (d, CH=, ] = 84) ; "C NMR (50 MHz,

C,D,) : 16.74 (CH,) ; 24.36 (CH,) ; 34.25 (C=) ; 36.39 (CH,) ; 52.12 and 53.98 (OCH,) : 72.42 (CH) ;
103.18 (CH) ; 131.68 (CH=) ; 134.06 (CH) ; IR : 3468 ; 2954 ; 1664 ; 1444 ; 1366 ; 1118 ; 1062 ; MS (m/z) :
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220 (MNH4+, 15%) ; 202 (MNH4+—H20, 5%) ; 185 (MH*-HZO, 20%) ; 153 (MH*-HZO—CH3OH, 55%) ; 75
(CH(OCH,),", 100%) ; Anal. Calcd. for C,|H,,0, : C, 65.35 ; H, 10.89. Found : C, 65.52 ; H, 11.10.

-5-hydroxy-3-methyl-6-phenyl-
1

1TH U
1 Il

|
I, g =

2

—~

2 4
(dd, CH,J =38 ;i=7.1) ;459 (m, CH) ; 548 (d, CH=, ] =8.4) ;7.
MHz, C,Dy) : 24.33 (CH,) ; 36.40 (CH,) ; 44.13 (CH,) ; 52.26 and 53.89 (OCH,) ; 85. 85 (CH) ;
: 126.36 (CH=) ; 128.44 (C-Ar) ; 130.06 (C-Ar) ; 132.16 (C-Ar) ; 133.87 (C-Ar) ; 139.11 (C=) ;IR : 3426 ;
293451664 ;1602 ; 14525 1366 ; 1118 ; 1042 ; MS (m/z) : 268 (MNH,", 20%) ; 250 (MNH,*-H O, 15%) ;
233 (MH™-H,0, 10%) 201 (MH'-H,0-MeOH, 5%) ; 75 (CH(OCH,),", 100%) ; Anal. Caled. for for

>

f‘un~f"7’7ﬂn HH QRR1 Faimd - C 7215 -H R QK
g5l o L, 40UV, 0X, 6,01, DU . 5.0,

Synthesis of the non conjugated dienals 5

General Procedure (II). To a solution of ene hydroxy acetals 2 (2.2 mmol) in CH,Cl, (5 ml) was
added, at room temperature and under argon, tricthylamine (0.77 g, 7.6 mmol). Then, mesyl chloride (0.58 g,
5.1 mmol) in CH,Cl, (1 ml) was added. After onc hour at room temperature, the reaction mixture is treated by
5% Na,CO,. After extraction with CH,Cl,, the organic layer was washed with an aqueous saturated solution of
NaHCO,. After the usual treatment, the crude product was purified by flash chromatography (florisil, petroleum

i
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the following hydrolysis reaction, the diene acetals 3b-¢ were purified from the mixture (3b-c/db-c : 90/10) by
flash chromatography (desactivated silica gel, petroleum ether/ether : 98/2).

To a suspension of SnCl,,2H,0 (0.190 g, 0.8 mmol) in CH,Cl, (10 ml) was added, at 0 °C, a solution of
diene acetals 3b-c¢ or 4a,f in CH,Cl, (5 ml). After 2 h at room temperature, H,0 was added (5 ml). After
extraction with CH,Cl, and the usual treatment, the residue was chromatographed on silica gel (petroleum
ether/ether : 95/5). For the dienals Sh-c, the E configuration of the double bond in position 3 has been

termined by NMR Overhe iation of H’, observation of NOE on HY),

3-Methylene-5-phenyl-pent-4-enal 5a. Red liquid. '"H NMR (360 MHz, C,D) : 2.86 (d, 2H, CH,, J =
1.5) ; 4.82 (s, IH, CH,=) ; 5.07 (s, 1H, CH,=) ; 6.39 (d, 1H, CH=,]J = 16.3) ; 6.66 (d, IH, CH=,J = 16.3) ;
7.05-7.25 (m, 5H, Ar-H) ; 9.29 (t, -CHO, J = 1.5) ; ®C NMR (90 MHz, C,D,) : 47.41 (CH,) ; 120.38
(CH,=) ; 126.99 (C-Ar) ; 127.33 (C-Ar) ; 128.84 (C-Ar) ; 130.22 (CH=) ; 130.38 (CH=) ; 137.03 (C-Ar) ;
138.00 (C=); 198.26 (-CHO) ; IR : 2918 ; 1722 ; 1602 ; 1448 ; 1332 ; 1044 ; MS (m/z) : 172 M™, 40%) ;
129 M*- CH,CHO, 100%) ; HRMS Caled. for C,,H,,0 : 172.0888, Found : 172.0916 ; Anal. Caled. for
;0 :C, 8372 ; H, 6.97. Found : C, 83.84 ; H, 7.03.

Aoy T amull 2 mpthul_hist_2onal &k Red Lianid TH R 160 MH: DY - 1401 &0 (m

PO YOCWWNCA-L-CriyL = I -rNEiityL=tie= g =eidt S, U LU AR INIVRER DUV IVILIZ, Nogide) o 1TUTLLUU L,

T¥Y AMTY N 1 L 1 AYY /YTy ¥ 1T 1y . 1 0N Y 1N e ALY AMIYIN N £ /A NI MI11 T — 1 2 L & [
4H, ZLn,) ; 1.03 (q, 511, Uiy, J = 1.1) 5 1.7U-£2. 1V (I, 400, 40LI1,) ; 2.0V (4, 401, LIy, J = £.3) 4 J.94 {1,
AT AT P s T YT T ~ AN 3~ mMYTRETRE AN RAYTY Pall a T o £ P B ~n A~ sTT N A 1o
2H, 2CH=) ; 9.29 (1, 1H, -CHO, J = 1.3) ; BC NMR (90 MHz, CD,) : 8.66 (Cii,) ; 2242 (CH,) ; 23.14
(CH,) ; 25.74 (CH,) ; 29.29 (CH,) 55.16 (CH,) ; 126.62 (C=) ; 127.23 (CH=) ; 133.22 (CH=) ; 135.12 (C=) ;
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19838 (-CHO)Y: TR : 2924 - 1722 : 1648 - 1436 : 1132 - 1052 S (m/2z) - 1684 (M* 220,) - 135 (NM_CUN
i . \T2xLAXS ) 5 RAN o LT LTy Lidede sy AVTU 5 LTIV ) LAJL, 1UJL 45 VAT \RRM L) o 1UT (UYL, L470) , i35 UVl -1,
110\ - 191 (N O OO 10N0LY « DAAC Malad (oe 0 IT A L 1ZA 1901 T 144 174 A N
1170) , 121 (Vi - LWV, 1UU70) , IIRNVID valla, 10r i v 104.12u1, Counda 104.1444 ; Anal

4-(4-Methyl-cyclohex-1-enyl)-3-methyl-but-3-enal 5¢ . Red liquid. '"H NMR (360 MHz, C,D,) : 0.94 (d,
3H, CH,,J =6.2) ; 1.10-1.30 (m, 1H, CH) ; 1.50-1.80 (m, 2H, CH,) ; 1.82 (d, 3H, CH,, J = 1.2) ; 2.05-
2.25 (m,4H, 2 CH,) ; 3.05 (d, 2H, CH,, J =2.4) ; 549 (d, I1H, CH=, J = 1.2) ; 5.69 (m, 1H, CH=) ; 9.29 (t,
1H, -CHO, J = 2.4) ; *C NMR (90 MHz, C,D,) : 18.72 (CH,) ; 21.59 (CH,) ; 27,93 (CH) ; 28.94 (CH,) ;

30.97 (CH,) ; 34.02 (CH,) ; 55.13 (CH,) ; 125.89 (C=) ; 127.01 (CH=) ; 133.00 (CH=) ; 134.37 (C=) ;
200.22 (-CHO) ; IR : 2950 ; 1722 ; 1648 ; 1434 ; 1376 ; 1012 MS (m/z) : 178 (M", 42%) ; 149 (M*-CHO,
2707\ 128 AT MY AN 1NN ITDAMME Nl fAu M 1T N 179 12580 Tz - 177Q 1123CL . A -1
£170) 5, 1oJ UVl - LIL,LINOU, 1UUY0), IZRIVID Lditud. 101 U,V 1/0.1000, T'OUIIA . 1/0.12320 , ANIdI.
Caled. for C,H O : C, 80.89 ; H, 10.11. Found : C, 80.95 ; H, 10.23

5,5-Diphenyl-3-methylene-pent-4-enal 5d. Red liquid. '"H NMR (360 MHz, C,D,) : 2.57 (d, 2H, CH,, J
= 1.8);4.80 (s, 1H, CH,=) ; 5.08 (s, 1H, CHy=) ; 6.55 (s, 1H, CH=) ; 7.05-7.25 (m, 10H, Ar-H) ; 9.16 (t,
1H, -CHO, J = 1.8) ; PC NMR (90 MHz, C,D,) : 49.68 (CH,) ; 122.14 (CH,=) ; 126.85 (C-Ar) ; 127.93 (C-
Ar) ; 128.45 (C-Ar) ; 130.48 (CH=) ; 138.10 (C-Ar) ; 140.43 (C=) ; 143.14 (C=) ; 197.55 (-CHO) ; IR : 3024
3 1722 ;1598 : 1444 ; 1384 ; 1074 ; MS (m/z) : 248 (M™, 35%) ; 219 (M"-CHO, 22%) ; 205 (M*- CH,CHO,
100%) ; HRMS Caled. for C,,H,,O : 248.1201, Found : 248.1189 ; Anal. Caled. for C,,H,,0 : C, 3_7.10 :

973 LWL il T0.1 107 , fRAIGRE. Noiea © AV Rgqdiggis

H, 6.45. Found : C, 87.36 ; H, 6.68.
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