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The hydrogenation of internal 3,5-diene-1,7-diynes over (Nn%-naphthalene)tricarbonylchromium affords homoconjugated
(Z,Z2,Z)-1,4,7-trienes as major products.

(n8-Arene)tricarbonylchromium complexes (ATCC) are knownarray corroborates a higher affinity of the ‘Cr(GG)pecies to
to catalyse 1,&is-hydrogenation of conjugated dieh@sand  1,3-dienes with respect to triple bonds.
1,2syrhydrogenation of acetylené3which leads to4)-disub- In contrast to the clean transformation of alkyl alka-2,4-dien-
stituted olefins in both cases. Recently, ATCC were successfull§-ynoates into skippedZZ)-dienes? the selectivity of hydro-
used as catalysts for the simultaneous hydrogenation of both diegenation for dienediyne$b and1c was no higher than 75%.
and acetylene groups in conjugated alkyl 2,4-diene-6-ynoateBoth thelH NMR spectra at 300 MHz and mass spectra (elec-
which afforded the corresponding ‘skipped,4)-alka-3,6-di-  tron ionization at 70 eV) (the [M + 2]peak withl = 15% in
enoated. The high selectivity of this process suggests thatddition to the molecular ion @b with |, = 8%) showed that
ATCC exhibit a higher affinity to the diene moiety than that tothe target trienes were contaminated by products with the same
the triple bond. carbon skeleton, but with only two double bonds separated by two
Now, we have obtained conjugated enyne substrates of anothar more methylene groups. This result was not unprecedented,
type, where acetylenic groups are attached to the termini of dasecause chromium carbonyls are known to induce 1,3-hydrogen
internal 1,3-diene system (compourids<), and studied their
ATCC-induced hydrogenation. Starting dienediyded were 1 (EE)-Nonadeca-5,7-diene-3,9-diyn-14. Into a degassed solution of
prepared by the Pd-promoted cross-coupliofy(E,E)-1,4-di- diiodide2 (306 mg, 1 mmol), PdGI(PPh), (35 mg, 0.05 mmol) and PPh
iodobuta-1,3-dien&6 (readily accessiblgia Pt-catalysed oxi- (35 mg) in dry pyrrolidine (1.5 ml) undec-1-y8& (183 mg, 1.2 mmol)
dative dimerization of acetylene in iodine-containing solutionsand but-3-yn-1-ol3a (84 mg, 1.2 mmol) were consecutively injected

either with but-3-yn-1-oBa alone or with undec-1-yngb and within a 10 min interval with stirring, and the reaction was monitored
3a consecutively {SCheme 1) y by TLC. In 1 h the mixture was worked up as described eadied
; subjected to column chromatography on S{€uents: 5, 10 and 20%

Pyrrolidine was found to be the best solvent for the CrOSSEi0Ac in hexane) to afford 120 mg (44%) of the title compound as white

coupling of alkyneSa,b with diiodide2 (see ref. 7 for an origi- ¢y tals, mp 59-60 °C. UV (EtOH,,,/nm): 292 and 310:H NMR

nal procedure). Its advantage is that the reaction in this solvepEpcl,) ¢: 0.90 (t, 3HJ 7.2 Hz), 1.20-1.45 (m, 12H), 1.52 (quint., 2H,
needs no assistance of copper co-catalysts (since the latter cafo Hz), 1.84 (br. s, 1H), 2.32 (br. t, 2817.0 Hz), 2.61 (br. t, 2H)
promote the unwanted dimerization of alkynes). Thus, whem.o Hz), 3.72 (t, 2H,) 6.8 Hz), 5.60 (br. d, 1H] 14.1 Hz), 5.67 (br. d,

the traditional Cul-EN combination in benzehevas tried, it  1H, J 14.1 Hz), 6.43-6.60 (several peaks, 2HLC NMR (CDCL) é:
brought about the accumulation of monosubstituted product$4.1 (Me), 19.8, 22.7, 24.1, 28.7, 28.9, 29.1, 29.3, 29.5, 31.9 and 61.1
along with unconverte@ despite complete consumption (IR (CH,), 79.7, 81.7,90.4 and 95.3 (C), 112.3, 114.0, 139.7 and 140.5 (CH).
monitoring) of more than 2 equivalents of an aliphatic alkyne? (EE)-Dodeca-5,7-diene-3,9-diyne-1,12-dlalwas prepared in a similar
By contrast, the reaction & with alkynol 3a (2 equivalents) ~manner (vield 81%) by treatigwith 3a (2 equiv.).:H NMR (CDCl)

in pyrrolidine led to symmetrical dienediyda in 81% yield. 9175 (br. s, 2H), 2.75 (br. t, 4H,6.6 Hz), 3.75 (t, 4H) 6.6 Hz), 5.26
Attempts to prepare the monosubstituted iododienyne by cort®!d: 2H.J 14.2 Hz), 6.60 (several peaks, 2H).

- . . (E,E)-1,12-Diacetoxydodeca-5,7-diene-3,9-diylimavas prepared con-
densing2 with only 1 equivalent oBa were unsuccessful, be- ventionally (A¢O—-Py) and isolated by column chromatography as white

cause the selectivity of mono-alkylation was low. As the CONrystals (mp 6970 °C). UV (EtOH.,,,/nm): 292 and 308:H NMR

sequence, both simultaneous and consecutive addit@marfd  (cpcl,) o: 2.09 (s, 6H), 2.68 (br. t, 4H,6.6 Hz), 4.17 (t, 4H) 6.6 Hz),

3b (1 equivalent of each) to diiodideinvariably resulted in a 524 (br. d, 2H, 15.4 Hz), 6.52 (several peaks, 2HC NMR (CDCL)

mixture of three or more products. 0: 20.1 (CH), 20.9 (Me), 62.2 (Ch), 81.1 (C), 89.9(C), 113.1 (CH),
Nevertheless, for the preparation of unsymmetric dienediyneg40.2 (CH), 170.8 (C=0).

the use of two acetylenes of different polarity remains reasorf- Dienediyneslb or 1c (0.1 g in 5 ml of THF in both cases) were hy-

able. In such a case, the target material can be readily separagsegenated over NTCC (0.1-0.15 g) in a 50 ml stainless-steel autoclave

from symmetric by-products by flash chromatography. In fact (50 atm of H, 45-60 °C, 2 h). The reaction mixtures were filtered, con-

the sequential cross-coupling of diiodievith 3b and3a (1.2 centratedn vacuq and subjected to column chromatography (hexane—

equivalents of each) followed by chromatography on ZSiO benzene, 1:1; then hexane—EtOAc, 4:1) to afford compdbr(0.04 g,

_ / _ _ ) - o S ; ; 9 o
afforded nonadeca-5,7-diene-3,9-diyablin 44% yield! Sym- ggﬁltﬁcgo.ogg & 560/") o ﬁego‘g’:f;‘tg:]corgg"’gtnated with 25-30 mol%
ic diolla was also isolated in this operation. To facilitate respoicing gvernycrogenanon Procucts. ;

metric : (2,2,2)-Nonadeca-3,6,9-trienalb: 1H NMR (CDCl,) spectrum is con-

further manipulationslawas converted into its diacetdte* sistent with that reported earli€rl3C NMR (CDC) d: 14.1 (Me), 22.7
For the planned transformation of diendiydés: into skipped (CHy), 25.6 (CH), 25.7 (CH), 27.2 (CH), 29.3 (CH), 29.5 (two peaks,
(2,Z2,2)-trienes by ATCC-mediated hydrogenatiay$-aphtha-  CH,), 29.6 (two peaks, Cf)i 30.8 (CH), 31.9 (CH), 62.2 (CH), 125.6
lene)tricarbonylchromium (NTCC) in THF was obviously the (CH), 127.5 (CH), 127.7 (CH), 128.6 (CH), 128.7 (CH), 130.5 (CH),
catalyst of choice because it is effective at temperatures as loi1.2 (CH), there is a good agreement with the data for the loyer C
as 45 °Q Under these conditions, methylene-separaZetid)-  and Gg homologues ofib80-© EI MS, m/z: 278 ([M]*, 4b, C;¢H3,0)
trienes4b,c were obtained as the major products. TH&E  and 280 ([M]*, dihydro4b, C;H30).
NMR spectra displayed the signals 25 ppm) of methylene 82172(132)(‘31'_*&Z‘ZDA%CFC;OZVF‘&"(?ZCSS*62*9;2“(31;?3{ :,Hkl’;l,\élli |—(|§)D?1%96(:t
groups flanked by adjacent C=C bonds (=CH>—CH=), which : ' Ve ' : e - : v '
were equally diagnostic for theconfigured ‘skipped’ double ~*H:J6.6 H2), 5.30-5.55 (several peaks, 61 NMR (CDCL) 6: 20.9

. ) ; Me), 25.7 (CH), 26.9 (CH), 63.7 (CH), 124.9 (CH), 128.2 (CH),
b).(c).8,
bonds*®.(©.8:35 Once again, the predominance of this molecular; 35’ (CH), 170.9 (C=0).
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