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Asymmetric Hydroalkylation of Conjugate Enynes with Pronucleophiles Leading to
Optically Active Allenes

Tsukamoto, Hirokazu
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H-Nu 1,4-

We have developed a palladium(0)-catalyzed 1,4-addition reaction of
pronucleophiles (H-Nu) to conjugated enynes leading to optically active allenes, which are useful
synthetic intermediates with unique reactivity. We have successfully converted vinyl-substituted
internal alkynes and ethynyl-substituted internal alkenes into optically active allenes with axial
and adjacent central chirality, respectively. The syn-hydroalkyation product obtained from an
internal alkyne with a deuterium-labelled vinyl substituent demonstrates that the former substrate
undergoes anti-selective hydropalladation to give an exo-alkylidene-1t -allylpalladium intermediate.
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Scheme 1. Pd-catalyzed asymmetric syntheses of chiral allene 4
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Scheme 2. Chirality transfer of optically active allenic alcohol derivative 8 (Nu-H = CH,(CO,Me),)
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EENTLESZD (J Am. Chem. Soc. 2019, 141,8574) . ZNLL EOWGEHIITOR N>,

3 eq. R'R2NH 3 eq. BnMeNH

cat. CpPd(n3-C3Hs)— cat. CpPd(n3-CHs)—
(S)-DTBM-SEGPHOS H (S)-DTBM-SEGPHOS H

Oct——== /:-:\_ 4cA (75% ee) @——— > /:-:\_
\ cat. Lil, MeOH Oct NR'R2 cat. Lil, MeoH Ot NBnMe

50-80 °C, 1-24 h 50°C,7h
1c 4cA: R, R2=Bn, Me (98%, 4% ee) 4cA (6% ee)
4¢B: R', R?=Ph, H (67%, 42% ee)
4cC: R, R?=Phth (41%, 28% ee)
4¢D: R', R?=Ts, H (15%, 9% ee)

Scheme 3. Hydroamination of conjugated enyne 1c¢ and racemization of 4cA under the reaction condition
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b Ra T U LE AR 15-d 1T T AT VAREM TH 72720, AF /L 27 )V &A1k
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Scheme 4. Pd-catalyzed hydroalkylation of conjugated enyne 14-d Y=50 atom % D
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aRHWeT X0 Ra7 U —/bISIE, BRROIAFE T, & IR E 525 Z L vl
ENTWDA (Angew. Chem. Int. Ed. 2003, 42, 805), H£EIT A U A2HBELELTHWS I ETIL
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B7ee Fa7 U — AL TIHBIRICED Z ENRTE 20, Rz M 1a 288 E L CH
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1.5 eq. ArB(OH), 1.5 eq. ArB(OH),
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Rl—— PArg H — Oct—— P(CgHy-4-Cl)s H.,, 7<Pd+L H.., PdL
= ——— ¥ =\ . ——— | or— - 0ct/:'T>
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1a 65 °C 18 21-d 65°C, 11 h ¢
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— %
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R’ 20 19 Scheme 6. Pd-catalyzed hydroarylation of conjugated enyne 21-d

via anti-hydropalladation l
D

Scheme 5. Functionalization of 18 prepared by hydroarylation of 1a

BT, FKRBER Lo 2 21-d Z3E L L CTHW, EESRMOT TNk 22-d
BILOBEVERD O ATIME 23-d DR E =V EOBMEMEDZE G, B R 57— g
VDSREIRMEICOW TR ESD Z L2 L7z (Scheme 6), Bf7ZF& LTCEFAREHRINITY
—IVIRAT 4 U ERAWESEAIZE, T TR 22-d (2O TR B = L FE 0 S BAE D R
BEINTWDDIzx L, ¥ AHIHE 23-d IZOWTITERMEREX TH Y . ChbDWTFhd s,
FUOFERMLBE FAONRST—L a3 VvERTERLTWA Z ENRBEINT,

S, IhETHELNE®REZ A DO Fa T As/bB L0t a7 U — b7k
RENS, oA EOBBREST 2 bR E RrRNT T —2 3 U ONARKRIRPEICE 2
HECBERHERI L, DFT 3HEIC K » CEDO Y4 MGEET 5, £/, HiEEN AT RE L7251+
RETHAE bOIF A L OT T BRI BRBRAL - NS (Chem. - A Eur J. 2023, 29,
€202203068) & DORHEIZOWT H I THEET D TE Th D, UL, FFEkR/NT 20 Ll 5 5]
AL A DT ' F Wacker B (%) FRALHIFATINZFIA L2 )G s ST
D Fx OIT - T2WFRIEE OEERT & U@ T 51T 5 (J. Am. Chem. Soc. 2016, 138, 14566;
J. Org. Chem. 2023, 88, 2415; J. Am. Chem. Soc. 2023, 145, 5624; Angew. Chem. Int. Ed. 2020, 59, 15928;
Angew. Chem. Int. Ed. 2021, 60, 21231),,
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