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Abstract: Despite the high relevance of 1,3-dienes, stereoselective
methods to access tetrasubstituted conjugated dienes are still scarce.
We here report an efficient and modular approach that provides
access to multifunctional tetrasubstituted 1,3-dienes with excellent
levels of regio- and stereoselectivity. This methodology is based on a
tetracomponent reaction between a borylated dendralene, an
organolithium reagent and two different electrophiles. Mechanistic
studies reveal that this transformation proceeds through a regio- and
stereoselective carbolithiation/electrophilic trapping of an in-situ
formed dendralenic boron-ate complex, followed by a stereoretentive
halodeborylation. The ease in which complex structural dienes can be
accessed and their synthetic versatility highlight the importance and
utility of this method.

1,3-Dienes represent an important class of compounds owing to
their versatile application in chemical synthesisi¥! and their
ubiquitous presence in a wide range of biologically active natural
products,® and functional materials and devices.! Accordingly, a
number of methods for the preparation of conjugated dienes have
been developed.*" Despite the effectiveness of these methods,
the stereoselective construction of tetra- or more highly
substituted 1,3-dienes is still scarce. Recent advances include
[2+2] cycloaddition—retroelectrocyclization reactions between
tetracyanoethylene and electron rich alkynes (Scheme 1a),®! Pd-
catalyzed coupling of propargylic diols with arylboronic acids
(Scheme 1b)! or Pd-catalyzed carbonylation of 1,3-diynes
(Scheme 1c).1% Although highly efficient, these methods
somewhat lack the possibility to install structurally diverse
substituents at the different positions of the diene core. Moreover,
besides the challenge associated to the substitution pattern, the
synthesis of 1,3-dienes bearing substituents at all four positions
imposes another big selectivity issue since every double bond
must be constructed stereoselectively while substituents being
incorporated in a regioselective manner. Thus, the development
of new methodologies, particularly those that allow
stereoselective synthesis of highly substituted conjugated dienes
with ‘4 la carte’ introduction of diverse substituents remains a
challenge.
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Scheme 1. State-of-the-art methods for the stereoselective synthesis of highly
substituted 1,3-dienes.

We recently reported a catalytic methodology that allows the
synthesis of borylated dendralenes from readily available alkynes,
1,4-dibromo-2-butene and B,pin,.Y As part of our studies on the
functionalization of this new type of organoboronates,**? we
attempted to transform 1 into methyl-substituted dendralene 2
through a Zweifel coupling which would involve boronate complex
formation, 1,2-metallate rearrangement and deiodoborylation.*®
Surprisingly, when 1 was sequentially treated with 1 equiv of MeLi
and iodine, no tractable amount of Zweifel coupling product 2 was
detected. By using 2 equiv of MeLi the reaction led to productive
conversion although the only reaction product was the
unexpected 1,2,3,4-tetrasubstituted E,E-diene 3 where three new
C-C, C-H and C-I bonds were formed (Scheme 2).
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Scheme 2. Preliminary results.

Considering the high relevance of this type of structures and the
scarcity of methods to access multisubtituted conjugated dienes,
we decided to study this transformation and we now report a
method that enables the stereoselective construction of
multifunctional tetrasubstituted 1,3-dienes in a single one-pot
operation that entails a tetra-component three bond-forming
reaction (Scheme 1d).

In order to optimize and extend the scope of this reaction, we first
decided to get insight on the mechanism of this new
transformation. For this purpose, we analyzed the nature of the
reaction intermediates by NMR spectroscopy (Figure 1 and
Supporting Information).
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Figure 1. Mechanism investigation and reaction optimization via B NMR
analysis.
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Upon addition of 1 equiv of MeLi to 1 we observed quantitative
formation of boronate complex 4 (*!B NMR; 6.6 ppm) (Figure 1a).
As expected from our preliminary result (Scheme 2), treatment of
this intermediate with iodine did not afford the 1,2-metallate
rearrangement!*3 product 2 nor 1-iodo-1,3-diene 3. Addition of 2
equiv of MeLi led to the formation of two different boronate
complexes (6.6 and 4.8 ppm) along with a new boron species
featuring a sharp singlet at -19.0 ppm which is consistent with a
trimethyl boronate complex®*4 (Figure 1b). Interestingly, addition
of a solution of iodine in methanol to this mixture provided
iododiene 3 in 40% yield. Two possible mechanistic scenarios for
the C-C bond forming step were initially considered: an iodine-
mediated intramolecular 1,6-migration of the Me group or an
intermolecular regioselective carbolithiation. *H NMR analysis
(see Supporting Information for details) of the mixture generated
by addition of 2 equiv. of MeLi revealed the presence of
dienylboronate complex 5 as the major component, somewhat
discarding a 1,6-metallate rearrangement pathway. Formation of
5 might arise from nucleophilic attack at the vinyl group of
boronate complex 4 and subsequent stereoselective protonation
of the resulting allylithium intermediate. Considering that the
presence of multiple boron species was probably not the best
situation to achieve an efficient transformation, we decided to use
PhLiinstead of MeLi. Addition of 1 equiv of PhLi to 1 quantitatively
provided dendralenic boronate complex 7 (Figure 1c). Gratifyingly,
addition of a second equivalent of PhLi followed by protonation
cleanly generated a single boronate complex (8, 7.2 ppm), which
afforded tetra-substituted diene 9 in 65% yield upon treatment
with of a solution of iodine (1.2 equiv) in methanol (Figure 1d). To
further prove a direct carbolithiation mechanism, boronate
complex 7 was sequentially treated with 1 equiv of MeLi and
iodine/methanol and the reaction exclusively afforded diene 3 in
an improved 54% yield (vs 40% yield with 2 equiv of MeLi).
Similarly, addition of PhLi to boronate complex 4 followed by
treatment with iodine and methanol led to the selective formation
of diene 9 (Scheme 3).
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Scheme 3. Experiments supporting a carbolithiation pathway.

It is important to note that few examples of carbolithiation of
dendralenes have been described. Besides anionic
polymerization!*®! and a carbolithiation/electrocyclization of cyclic
[3]dendralenes, 6] only one example involving
carbolithiation/electrophilic trapping of dendralenes has been
reported to date.*”) Interestingly, in our system carbolithiation
occurs via a regioselective addition of the organolithium reagent
to the vinyl moiety of the borylated dendralene which generates
an allyllithium intermediate. This is in sharp contrast with previous
examples where dendralene carbolithiation generates a stabilized
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pentadienyllithium intermediate.l'>171 We hypothesized that the
presence of the polarized C-B bond in our system might hamper
both the formation of the pentadienyllithium intermediate and the
carbolithiation at the alkenyl boronate moiety, thus providing a
favored scenario for nucleophilic addition at the vinylic terminus.
Another important feature of the carbolithiation step is the high
level of regio- and stereoselectivity achieved after the electrophilic
trapping. Given that allyllitium species tend to rapidly
equilibrate,*¥ this high selectivity might likely arise from the
formation of the thermodynamically most stable E-isomer after
electrophilic attack at the less hindered allylic terminus.

NMR and GC-MS analysis after iodine addition revealed the
formation of PhBpin together with phenyl boronate complexes
which might originate from reaction between in-situ generated
LiOMe and the phenyl boronic ester (Figure 1e). This suggests
that C-B to C-I transformation would occur through a two-step
iodonium formation/elimination sequence (see below for further
details). Overall, on the basis of these experiments, a mechanism
involving 1) dendralenic boronate complex formation, 2) regio-
and stereoselective carbolithiation/electrophilic trapping and 3)
stereoretentive iododeborylation™ of the resulting dienyl
boronate complex, can be proposed for this novel transformation
(Scheme 4).
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Scheme 4. Proposed mechanism for the formation of tetra-substituted 1-iodo-
1,3-dienes.

Having disclosed the mechanistic intricacies of this tetra-
component reaction, we set out to explore the scope of this
transformation (Scheme 5). We first investigated the behavior of
different organolithium compounds (Scheme 5a). Primary,
secondary, and tertiary alkyllithium reagents all proved to be
efficient for this transformation. With those nucleophiles,
carbolithiation took place at -78 °C and subsequent quenching
with  MeOH and iodine provided the corresponding tetra-
substituted dienes 3, 10-13 in good yield with complete levels of
regio- and stereoselectivity in nearly all cases. Interestingly,
aryllitihium reagents which failed to provide carbometallation with
other dendralenes,*® worked well in this transformation albeit
warming to 0 °C was necessary to achieve full carbolithiation.
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Scheme 5. Scope of the reaction. [a] Reaction conditions: dendralene (1.0 equiv, 0.2 mmol) in 1.0 ml of dry THF, PhLi (1.0 equiv), -78 °C to 0 °C and stirred for 5
min; then, R3Li (1.2 equiv), -78 °C, then, I (1.2 equiv, E?) 0.5 M in MeOH (E'), -78 °C to 0 °C and stirred for 30 min. [b] Obtained as a mixture of regioisomers (see
S| for details); [c] PhLi (or ArLi, 2.2 equiv), -78 °C to 0 °C, then E* and E?; [d] Mel (E?, 2 equiv), -78 °C to 0 °C; then, I2 (1.2 equiv); [e] BnBr (E?, 2 equiv), 0 °C; then,
I2 (1.2 equiv); [f] n-BuBr (E2, 2 equiv), -78 °C to 0 °C; then, Iz (1.2 equiv); [g] PhCHO (E?, 2 equiv), -78 °C to 0 °C; then, Iz (1.2 equiv) 0.5 M in MeOH; [h] MeOH (E?,
4 equiv), then NIS (E?, 1.2 equiv) instead of I,/MeOH; [i] MeOH (E?, 4 equiv), then NBS (E?, 1.2 equiv) instead of Io/MeOH; [j] MeOH (E?, 4 equiv), then PhSeCl (E?,
1.2 equiv, 0.5 M in THF) instead of 12/MeOH; [k] MeOH (4 equiv, E), -78 °C to rt; solvent evaporation, then, MeCN (1.0 ml), Selectfluor® (E?, 1.5 equiv), rt; [l] Warmed

to 0 °C after addition of t-BuLi, then 1/MeOH at 0 °C.
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Under these conditions, dienes 9, 14 and 15 were obtained in
good yield and with excellent selectivity.”? The nucleophilicity of
the allyllithium intermediate also enabled efficient trapping of
different carbon electrophiles thus providing a handle for the
elongation of the 3-substituent of the dienic core through a second
C-C bond formation. Use of iodomethane, benzyl bromide, 1-
bromobutane or benzaldehyde, instead of MeOH, resulted in
efficient two C-C, one C-I forming processes (Scheme 5b, 16-23).
The intermediate dienyl boronate complex generated after the
carbolithiation/electrophilic trapping step could also be exploited
in other electrophilic couplings to incorporate different
functionalization on the diene structure. For this purpose, a series
of electrophiles rather than iodine were investigated in reactions
involving carbolithiation with PhLi or t-BuLi (Scheme 5c). We
found that the use of NIS is equally effective than iodine to afford
iododiene 9. With NBS and PhSeCl the reactions also proceeded
with total regio- and stereoselectivity, producing 1-bromo-1,3-
dienes 24-25 and 1,3- dienyl selenides 26-27, respectively, as
single E,E isomers in very good yields. Interestingly, in sharp
contrast with the conjunctive functionalization of 3,B-disubstituted
vinyl boronate complexes with PhSeCl reported by Aggarwal,?!!
no formation of 1,2-migration products was observed in these
cases.

We next investigated a transformation involving a
carbolithiation/protonation/fluorination ~ process.  Subsequent
treatment of borylated dendralene 1 with PhLi, t-BuLi, MeOH and
Selectfluor®, afforded 1-fluoro-1,3-diene 28 in moderate yield
with excellent regioselectivity although with slightly diminished
stereoselectivity (E,E:E,Z = 4.5:1).?21 These results suggest that
the formation of a closed three-membered intermediate prior to
the elimination step is important to achieve stereochemical
retention. Interestingly, when a
carbolithiation/alkylation/fluorination process was attempted by
using Mel instead of MeOH, 1-iodo-1,3-diene 17 was exclusively
obtained (Scheme 6). In this case, formation of 17 may be
explained by the presence of Lil which is generated in the first
electrophilic trapping and may be oxidized by Selectfluor® to the
iodine cation,?® which might promote the electrophilic iodination
of the dienylboronate intermediate.

i) PhLi (1.0 equiv)
THF, -78°C to 0 °C

Bpin i) tBuLl (1.2 equiv) i Selectfluor
W 78 W (1 2 equiv)
L iii) MeOH (4.0 equiv) BY TMecN

oA

28, 33%

1

E,E/E,Z:4.5:1
i) PhLi (1.0 equiv)
THF, -78 °C to 0 °C ®pn Selectfluor
i) tBuLi (12 equiv)  Me. Li - Me |

-78 °C
ii) Mel (1.2 equiv)

OBpin A’
e~ TH T e Y
Ph

Ph
17, 65%

Scheme 6. Effect of first electrophile in the cascade reaction with Selectfluor®.

Finally, we explored the outcome of different borylated
dendralenes in the carbolithiation/protonation/iodination reaction
(Scheme 5d). Both electron withdrawing (29) and electron
donating groups (30) were tolerated at the aromatic substituent in
the 2 position, although reaction turned out to be more efficient
with the latter. Gratifyingly, substrates bearing heteroaromatic
and aliphatic substituents also worked well and afforded the
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corresponding tetrasubstituted dienes 31 and 32 in good yield
with excellent regio- and stereoselectivity. Noteworthy, reaction
with a borylated [4]dendralane, which adds an extra point of
regioselectivity in  the carbolithiation step, afforded
iododendralene 33 as a single product in 82% yield. Surprisingly,
when a borylated dendralene bearing a TMS group in the 2
position was used in combination with PhLi and t-BuLi, products
34 and 35 arising from a Zweifel-type 1,2-metallate
rearrangement-elimination sequence were obtained instead of
the expected 1-iodo-1,3-dienes. A similar behavior was observed
for a borylated dendralene bearing substituents both at 1 and 2
positions (formation of 36).241 A plausible mechanistic rationale
accounting for this divergency is outlined in Scheme 7. After the
carbolithiation/protonation step, treatment of the resulting diene
boronate complex with iodine would form a zwitterionic iodonium
intermediate. This species can either eliminate to afford the
iododiene along with PhBpin or undergo a 1,2-rearrangement of
the phenyl group. The commonly observed elimination may arise
from a partial positive charge stabilization at the p carbon, likely
due to the B,B-disubstitution,?] which would allow lengthening of
the C(B)-1 bond thus favoring this pathway (Scheme 7a). However,
the presence of a TMS group in the B position may rather stabilize
positive charge at the a carbon, facilitating the 1,2-migration of
the phenyl group (Scheme 7b). Similarly, the presence of an extra
substituent at the o position would also provide a good scenario
to build up partial positive charge at that carbon.

a)
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ii) R3Li

Ho s o H
(,I B(pin) elimination !
. PINS — + PhB(pin
iii) I/MeOH  R® 5 H ROy (pin)

R' R
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W

b) R‘ TMS| H

H syn H
\j\?\/i (Pin) 1,2- 1, 2-migration J (Eh elimination Ph
=, A=B(pin) — NN~
£ R H

{|- T™S T™S

Scheme 7. Mechanistic rationale for the divergent elimination pathways.

An attractive feature of this new tetra-component reaction is the
functional group diversity that can be installed in the diene core
which allows to access more complex dienic structures (Scheme
8). Formation of PhBpin as side product could be exploited to
perform an in-situ Suzuki-Miyaura coupling with the 1-iodo-1,3-
diene product just by adding a Pd catalyst and ag. K,COs to the
reaction mixture. The synthesis of diene 37 showcases a route to
incorporate the aryl group from the organolithium used to
generate the initial dendralenic boronate complex into the final
product. The obtained 1-iodo-1,3-dienes also served as good
precursors to prepare stereodefined polyconjugated systems as
illustrated with the synthesis of dienyne 38 by Sonogashira
coupling. Moreover, the versatile reactivity of the C-I bond can
also be used to perform lithium/halogen exchange to generate a
dienyllithium reagent which can react with a carbon electrophile
(e.g. Mel) to establish a new C(sp?)-C(sp®) bond as shown for the
synthesis of 39.
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a) In situ Suzuki-Miyaura coupling
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NN e Y | NF
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[ bbbk A
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38, 70%
c) C(spz)-C(sp3) coupling via lithium-iodide exchange/electrophilic trapping
) t-BuLi (2.0 equiv)
W EtQO -78°Ctort Me
ONF ONF
t-Bu H
) Mel (4 equiv
( quiv) h
39, 78%

Scheme 8. Synthetic transformations of products.

In summary, we have developed an efficient tetra-component
reaction that entails the in-situ formation of a dendralenic
boronate complex, its regioselective carbolithiation and two
subsequent stereoselective electrophilic  trappings. This
transformation allows a wide range of synthetically versatile
1,2,3,4-tetrasubstituted conjugated dienes to be synthesized in
high yields and selectivity. A key feature of this method is the
versatile introduction of diverse functionalities on different
positions of the dienic core which provides a useful tool to prepare
attractive building-blocks for organic synthesis.

Acknowledgements

Financial support from the AEI (CTQ2017-88451-R), Xunta de
Galicia (ED431C 2018/04; Centro singular de investigacion de
Galicia accreditation 2019-2022, ED431G 2019/03) and the
European Union (European Regional Development Fund - ERDF)
is gratefully acknowledged. E. R.-C. thanks Xunta de Galicia for a
predoctoral fellowship.

Keywords: boron ¢ carbolithiations dendralenes ¢
multicomponent reactions * 1,3-dienes

[1] a) The Chemistry of Dienes and Polyenes, Vol. 2 (Rappoport, Z.; Ed.;
Wiley, Chichester, 2000; b) K. C. Nicolaou, S. A. Snyder, T. Montagnon,
G. E. Vassilikogiannakis, Angew. Chem. Int. Ed. 2002, 41, 1668-1698;
Angew. Chem. 2002, 114, 1742-1773; ¢) J. Cornil, A. Guérinot, J. Cossy,
Org. Biomol. Chem. 2015, 13, 4129-4142; d) G. J. P. Perry, T. Jia, D. J.
Procter, ACS Catal. 2020, 10, 1485-1499.

[2] a) D. M. Cereghetti, E. M. Carreira, Synthesis 2006, 914-942; b) K. S.
Madden, F. A. Mosa, A. Whiting, Org. Biomol. Chem. 2014, 12, 7877—-
7899.

[3] a) M. Gholami, R. R. Tykwinski, Chem. Rev. 2006, 106, 4997-5027; b)
Y. Guo, X. Feng, T. Han, S. Wang, Z. Lin, Y. Dong, B. Wang, J. Am.
Chem. Soc. 2014, 136, 15485-15488; c) S. Lv, L. Han, J. Xiao, L. Zhu,
J. Shi, H. Wei, Y. Xu, J. Dong, X. Xu, D. Li, S. Wang, Y. Luo, Q. Meng,
X. Li, Chem. Commun. 2014, 50, 6931-6934.

[4]

[0

[20]

[11]

[22]

[23]

[14]

[15]

[16]

[17]
[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

10.1002/anie.202104741

WILEY-VCH

Olefination of unsaturated carbonyl compounds: a) L. F. van Staden, D.
Gravestock, D. J. Ager, Chem. Soc. Rev. 2002, 31, 195-200; b) H. Cui,
Y. Li, S. Zhang, Org. Biomol. Chem. 2012, 10, 2862-2869, and
references cited therein.

Elimination/isomerization reactions: @) B. M. Trost, T. A. Schmidt, J. Am.
Chem. Soc. 1988, 110, 2301-2303; b) I. T. Crouch, T. Dreier, D. E.
Frantz, Angew. Chem. Int. Ed. 2011, 50, 6128-6132; Angew. Chem.
2011, 123, 6252-6256.

Metathesis reactions: a) T. W. Funk, J. Efskind, R. H. Grubbs, Org. Lett.
2005, 7, 187-190; b) S. T. Diver, A. J. Giessert, Chem. Rev. 2004, 104,
1317-1382.

Transition-metal catalyzed cross-coupling reactions: a) G. A. Molander,
L. A. Felix, J. Org. Chem. 2005, 70, 3950-3956; b) J. P. Ebran, A. L.
Hansen, T. M. Gggsig, T. Skrydstrup, J. Am. Chem. Soc. 2007, 129,
6931-6942; c) N. Vazquez-Galifianes, M. Fafianas-Mastral,
ChemCatChem 2018, 10, 4817-4820; d) Q. Xu, B. Zheng, X. Zhou, L.
Pan, Q. Liu, Y. Li, Org. Lett. 2020, 22, 1692-1697.

M. Chiu, B. H. Tchitchanov, D. Zimmerli, I. A. Sanhueza, F.
Schoenebeck, N. Trapp, W. B. Schweizer, F. Diederich, Angew. Chem.
Int. Ed. 2015, 54, 349-354; Angew. Chem. 2015, 127, 356-361.

N. J. Green, A. C. Willis, M. S. Sherburn, Angew. Chem. Int. Ed. 2016,
55, 9244-9248; Angew. Chem. 2016, 128, 9390-9394.

J. Liu, J. Yang, W. Baumann, R. Jackstell, M. Beller, Angew. Chem. Int.
Ed. 2019, 58, 10683-10687; Angew. Chem. 2019, 131, 10793-10797.
E. Rivera-Chao, M. Fafianas-Mastral, Angew. Chem. Int. Ed. 2018, 57,
9945-9949; Angew. Chem. 2018, 130, 10093-10097.

A. Chaves-Pouso, E. Rivera-Chao, M. Fafianas-Mastral, Chem. Comm.
2020, 56, 12230-12233.

a) G. Zweifel, H. Arzoumanian, C. C. Whitney, J. Am. Chem. Soc. 1967,
89, 3652-3653; b) S. Xu, C.-T. Lee, H. Rao, E. Negishi, Adv. Synth.
Catal. 2011, 353, 2981-2987.

R. J. Armstrong, W. Niwetmarin, V. K. Aggarwal, Org. Lett. 2017, 19,
2762-2765.

K. Takenaka, S. Amamoto, H. Takeshta, M. Miya, T. Shiomi,
Macromolecules 2013, 46, 7282—-7289.

D. R. Williams, J. T. Reeves, P. P. Nag, W. H. Pitcock Jr.,
Am. Chem. Soc. 2006, 128, 12339-12348.

J. George, J. S. Ward M. S. Sherburn, Org. Lett. 2019, 21, 7529-7533.
a) G. Fraenkel, A. F. Halasa, V. Mochel, R. Stumpe, D. Tate, J. Org.
Chem. 1985, 50, 4563-4565; b); W. W. Winchester, W. Bauer, P. v. R.
Schleyer, J. Chem. Soc., Chem. Commun. 1987, 177-179; c) G.
Fraenkel, J. Gallucci, H. Liu, J. Am. Chem. Soc. 2006, 128, 8211-8216.
a) H. C. Brown, T. Hamaoka N. Ravindran, J. Am. Chem. Soc. 1973, 95,
5786-5788; b) J. Szyling, A. Franczyk, P. Pawlu¢, B. Marcinieca, J.
Walkowiak, Org. Biomol. Chem. 2017, 15, 3207-3215.

The use of a more environmentally responsible solvent such as 2-Me-
THF provided these dienes in similar yield and selectivity. See the
Supporting Information for details.

R. J. Armstrong, C. Sandford, C. Garcia-Ruiz, V. K. Aggarwal, Chem.
Comm. 2017, 53, 4922-4925.

For electrophilic fluorination of alkenylboron compounds, see: N. A.
Petasis, A. K. Yudin, I. A. Zavialov, G. K. S. Prakash, G. A. Olah, Synlett
1997, 606-608.

P. T. Nyffeler, S. Gonzalez Durén, M. D. Burkart, S. P. Vincent, C.-H.
Wong, Angew. Chem. Int. Ed. 2005, 44, 192-212; Angew. Chem. 2005,
117, 196-217.

Products 34 and 35 were obtained as E,E:Z,E mixtures although they
isomerized to a single E,E isomer. Formation of isomeric E,E:Z,E
mixtures in products 34-36 is likely due to syn- and anti-elimination
pathways which would operate concomitantly.

J. B. Lambert, G. Wang, R. B. Finzel, D. H. Teramura, J. Am. Chem. Soc.
1987, 109, 7838-7845.

M.-H. Baik, J.

This article is protected by copyright. All rights reserved.



Angewandte Chemie International Edition 10.1002/anie.202104741

WILEY-VCH

Entry for the Table of Contents

. E1
« /B"'" i) PhLi/ R3Li E2
—>
R? R3 O\F R2

R ii) electrophile E' \
iiii) electrophile E2 R
- Easy access to tetra- and pent: bstituted 1,3-di

- Regio- and stereoselective introduction of diverse functionalities
- Synthetically versatile complex structural motifs

An unprecedented tetra-component reaction between a borylated dendralene, an organolithium reagent and two different electrophiles
is reported. The method allows for the regio- and stereoselective synthesis of highly substituted 1,3-dienes with ‘a la carte’ introduction
of diverse functionalities which serve as a versatile handle to access complex dienic structures.
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