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Synthesis of Ethyl 5, 9-Dimethyl-2, 4, 8-decatrienoates and the Homologs

Kazuhiro SASAKI
Ichikawa Works, Kobayashi Perfumery Co., Ltd., Ichikawa, Chiba

(Received November 11, 1966)

The title compounds (I) were synthesized by
means of a modified Wittig reaction in essentially
the same way as in previous papers.!'® The re-
action of citral (II) (either a 96 : 4 mixture of citral
a and citral b, or a 2 : 98 mixture of them) with
diethyl ethoxycarbonylmethylphosphonate (IIlo)
afforded ethyl geranylidene- and ethyl neryli-
deneacetate (2-trans-4-trans- and 2-trans-4-cis-lo) in
ratios corresponding to the starting citral a and
citral b respectively. The infrared and ultraviolet
spectra supported the results.

Ethyl 2,5, 9-trimethyl- and ethyl 2-ethyl-5, 9-
dimethyl-2, 4, 8-decatrienoates (Ia and Ib) were
prepared in analogous ways (Methods A and B;
see Experimental Section). Gas chromatographic
analysis showed, in the last-named product, the
presence of 2-trans-4-trans-, 2-trans-4-cis-, and 2-
cis-4-trans-isomers. These structures were assigned

by means of their infrared and ultraviolet spectra.

The presence of an equimolar amount of sodium
iodide in the above reaction resulted in a marked
decrease in the reaction rate and reduced the par-
tial isomerization of citrals prior to the condensa-
tion, but the stereochemistry of the reaction was
not affected at all, or scarcely so.

All the results are summarized in Tables 1 and 2.

The infrared spectra of 2-trans compounds showed
a band in the 720—770 cm~? region which should
be assigned as the “family band” characteristic
of a trans-e, B-unsaturated carboxylate.®> The in-
tensities of the bands increased in the order of the
substituent at the a-carbon atom; Me>Et>H.
This fact suggests that a hyperconjugation effect
of the substituent, i.e., a cross conjugation in the
system, plays an important role in the intensitifi-
cation of the band.

R R R
! h ; | i 1 .
(EtO);P + XCHCO:Et — > (EtO),P(O)CHCOEt -5 CH,C=CHCH:CH;C=CHCH=CCO.Et
NaNHz
(Et0:):P(0)CH:COEt et B/ 1llo: R=H CH, CH,
NaNH;, RI Illa: R—=CH, . ReH
Illo 111b: R=C.H Io: R=
’ 28 la: R=CH,;
Ib: R=CoHs

1) K. Sasaki, This Bulletin, 39, 2703 (1966).
2) K. Sasaki, ibid., 40, 2967 (1967).

3) W. L. Walton and R. B. Hughes, J. Am. Chem.
Soc., 83, 1733 (1961).



2969

NOTES

December, 1967]

0062 182

00522 §'28¢ w 99L
008%2 (4i14 w 99L
00563 £8¢ s gSL
00L¥2 [4:14 § TSL
00z¥1 S'6L0 M EEL
00481 6LT Mg
Toulg o 5oy pueq Apuueg
R —

uondiosqe j9[01ARI[)

w 6L6
086

Elum

M 96ST ‘S BE9I
M 6661 ‘W GE9[
M 1091 ‘wr 9§91
M GO9T ‘S 1§91
M L09T ‘S Lg9T
w 91 ‘sA gEol
wi

SA GOLI
SA GOLIT
SA GOLI
SA GOLI
SA 90LI
SA FILT

0=0qa

1-wo (wyy pmnbi) uondiosqe paresjuy

SA EILI

qI-Suvil-$=51D-g
QI-$1o-p-sups =g
QI-SUL]-}-SUDL [ -7,
R[-510-F-SUDL L ~T
RI-SUDL)-FSUDL ] ~T,
O-519-}=SUD4L [~
O]-SUDAJ-=SUDL ] ~T,

‘] 9[qBL Ul pajou SAINXIW Y} JO ISOY) 1B YIIyMm jo €1ep oyl ‘of 1daoxo xa&.ﬂmo“_anEo sed oy £q parejost spunodwos 9y} Jo 95Oy} 1B BIEP 95U L _H_m_

punodwoy)

aq ySmwu jep punodwod  jo junowe [jews e ‘Ajjeadsy

(sVIVA NOLLJYOSEV LATOIAVHLIN ANV JTIVIAN]

FAESCUAR

*Op1pol WNIpos Jo junowe Jejowninbo ue jo uomppe oyy Aq payipows sem Y poyrowr ayy, (2
‘parelost 9q jou p[nod 3t Ing ‘qp Surureiuod sponpoad sy ut jussoad sem qI-s-p-sio-g se pourejdxs Ajqeuosesr

spunodwoo paydwoane oy sopisaq sonundwi aiow 10 U0 21am 211 ‘syonpoad asayy up (p
'syonpoxd paj[usipal 2yl Jo Isoyl 94e san[ea s, (9
(1 P ) AydesBorewoayo seS oy Aq pautuaaiap s1em sjonpoad oyl jo suonisodwod pue sppix  (q
(1 +goy 29s) Apanoadsar ‘(qI[) q [enD pue (B]]) B [0 JO 2IMIXIUL g§: 7 B PUR §: Qg ® juasardox ] you-q] pue [J you-e[] (e

1 4 26 G'g Gg wT1'0/86—88 V¥ 11 Yau-qII qI

9%l 9'9 8'8L [43 wS1°0/901—+6 oV II yau-eII qI

¥ ¥ 16 £ [0 4 g 0/601—E6 dq IT yau-qI1 qI

L°¥l £'6 0°9L ¥ % 0/L1T1—001 a IT you-eJ1 qI

Ly 01 (€1 9L°9L 96°9L '8 9°GL 0°91 4 b 0/011—66 v 11 yau-qIr q1

Ly 01 6E°01 9L"9L b6 9L G Gl ¥ el 0°¢L 1L ¥ 0/911—901 A% IT you-e[ q1

9°86 ¥l 0z pCE 0/001—%6 i IT ya-qII Bl

8L 2't6 LZ ¢pGE"0/011—001 a I1 you-ery Bl

¥¢ 01 b 01 €¢°9L 8194 L96 €6 €9 p€°0/96—76 v IT you=qII el

¥2'01 81701 £¢°9L 2B6°6L S 01 5768 29 62 0/¢01—86 v IT yor-e1 Bl

L6°6 or-ot £€9°GL ¥6°¥L ¥ L6 9z 14 6Z2°0/¢6—16 v 11 yau-qIr o1

16'6 ¢0°01 €9°GL 9L°GL 8'8 ¢'16 L S 0/%01—¢01 v IT yPu-e1] o1

Pa[eD punoj PIIED punog suvAl-p S19- suviy-g
o T o em -519-F, -SUDLI-7 -SUDAI-, a% ‘1 Squwuw/ny, punodwod
PH %D - 3o PPIA dg PO GIFHD - poydwony
sskpeny cqronpoad oy jo uorsodwony
SHOTOWOH HHL UNV SALVONTHLVDAA-G ‘§ ‘Z~TAHLAWIO-G ‘G TAHLY 40 SNOLLISOdWOD ANV SAIdly '] a1av ]



2970

Experimental

Phosphonates.  Diethyl ethoxycarbonylmethyl-,
diethyl l-ethoxycarbonylethyl-, and diethyl l-ethoxy-
carbonyl-n-propylphosphonate  (IIlo, Illa and IIIb)
were prepared in a manner similar to that described
before.t:®> IIlo: Bp 132—136°C/9 mmHg (vc-o0
1742 (vs), vpuo 1265 (vs), vp_o 1164 (s), vc-o 1048 (vs)
cm~1, Found: C, 4248; H, 7.919,. Caled for
C:H,;O;P: C, 42.86; H, 7.64%). IIla: Bp 128—
132°C/10 mmHg (vc-=0 1735 (vs), vpa=o 1236 (vs),
vp-o 1163 (vs), vc_o 1022 (vs) em~!. Found: C,
45.11; H, 8.339,. Caled for CgH;,O;P: C, 45.38;
H, 8.049;). IIlb: Bp 136—138°C/10 mmHg (vc-o
1740 (vs), vp=o 1260 (vs), vp_o 1162 (s), vc-o 1024
{vs) ecm~!. Found: G, 47.36; H, 8.52%,. Calcd for
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Cqu2105P: C, ‘1‘?61; H, 8.39%).

G al Pr dure. Method 4.5 A phosphonate
carbanion, prepared from the phosphonate and sodium
amide in dry dimethylformamide, was treated with a
citral preparation to yield the corresponding isomeric
mixture of I.

Method B.*> The carbanion of IIlo was treated
successively with an appropriate alkyl iodide, sodium
amide, and a citral preparation to afford the correspond-
ing isomeric mixture of I.

The author is indebted to Professor Masaki
Ohta and Assistant Professor Rokuro Sudo of the
Tokyo Institute of Technology, and to Dr.
Kazuyoshi Fujiwara of Tamura Veterinary Chemi-
cals, Ltd., for their continued support.




