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General Experimental Details  

 

Analytical thin-layer chromatography (TLC) was carried out using 0.2-mm commercial silica gel plates 

(Yantai Jiangyou Silica Gel Development Co., Ltd., silica gel HSGF 254). Preparative column chromatography 

employing silica gel (Qingdao Shenghai Fine Silica Gel Chemical Co., Ltd., 200-300 mesh) was performed ac-

cording to the method of Still.1 Toluene, cyclohexane, dichloromethane, ether and pentane were distilled from 

CaH2, THF was distilled from sodium/benzophenone. Methanol was treated with a small amount of sodium 

before distillation. Proton nuclear magnetic resonance (1H NMR) spectra and Carbon-13 nuclear magnetic reso-

nance (13C NMR) spectra were recorded with a Varian Mercuryplus 400 NMR spectrometer. Chemical shifts are 

reported in delta (δ) units, parts per million (ppm) downfield from tetramethylsilane or ppm relative to the center 

of the singlet at 7.26 ppm for deuteriochloroform. Coupling constants are reported in Hertz (Hz). Chemical 

shifts are reported in delta (δ) units, ppm relative to the center of the triplet at 77.0 ppm for deuteriochloroform. 

And the following abbreviations are used to indicate the multiplicity: s, singlet; d, doublet; t, triplet; q, quartet; 

m, multiplet; br, broad. High performance liquid chromatography (HPLC) was performed on Thermo Fisher 

Scientific Dionex Ultimate 3000 HPLC by using Daicel Chiracel OD-H or OJ-H columns with i-PrOH/hexane 

as the eluent. Optical rotations were measured on a SGW-1 polarimeter. The melting points were measured by 

Netzsch DSC-200 F3 differential scanning calorimeter. 

Pd2(dba)3•CHCl3 and all ligands were purchased from Sinocompound Co. and used as received. The aryl-

boronic acids were purchased from Accela ChemBio Inc. and used after recrystallization with water. Racemic 

allylic alcohols were prepared by available methods: rac‒1a,2 rac‒1b,3 rac‒1c,4 rac‒1f 5; for rac‒1d and rac‒1e: 

the first step is to synthesis the corresponding unsaturated ketones,6 then reduce the ketones by using NaBH4 and 

CeCl3
.7H2O (MeOH as solvent, ice bath) under the monitoring of TLC. All other chemicals were used as re-

ceived from commercial resources. 
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 General Procedure for Synthesis of Chiral Allylic Alcohols7 

 

To a cooled (-20 oC) suspension of  4Å Molecular Sieves in dry DCM (0.2 M‒0.25M), Ti(OiPr)4 (0.3 eq) and 

D-DIPT (0.3 eq) were added under N2 atmosphere. After stirred for half an hour, allylic alcohol (1.0 eq) in DCM 

and TBHP (0.6‒0.8 eq, approx 5.5 M solution in decane) was added subsequently. After keeping stirred for an-

other 12 hours at the same temperature, the reaction was quenched by adding an aqueous solution of 

FeSO4
.7H2O (2.0 eq) and tartaric acid (1.3 eq). Then the mixture was continued to be stirred for 30 min at -20 oC 

and more than 3 hours in addtion at room temperature. The mixture was extracted with DCM  three times, dried 

over Na2SO4 and concentrated under reduced pressure. The crude compound was purified by flash column 

chromatography (EA:PE = 1:100‒1:20, v/v) to afford enantioenriched allylic alcohols in  25‒37% yields. 

 

(S,E)-4-phenylbut-3-en-2-ol (1a)8 

 

White solid; m.p. 54 ºC; 1H NMR (400 MHz, CDCl3): δ 7.40‒7.22 (m, 5H), 6.57 (d, J = 15.6 Hz, 1H), 6.26 (dd, 

J = 15.8, 6.4 Hz, 1H), 4.53‒4.46 (m, 1H), 1.75 (br s, 1H), 1.38 (d, J = 6.4 Hz, 3H); 13C NMR (100 MHz, CDCl3): 

δ 136.6, 133.5, 129.3, 128.5, 127.6, 126.4, 68.9, 23.4; [α]25
D = -26.0 (c = 0.32, CHCl3); 96% ee; [lit.8 [α]20

D = -

27.0 (c = 1.0, CHCl3), 98% ee]; HPLC conditions: Chiralcel OD-H column, 254 nm, flow rate: 1.0 ml/min, i-

PrOH/hexane = 10/90, tmajor = 13.2 min, tminor = 8.7 min.  

(S,E)-1-phenylhept-1-en-3-ol (1b)9 

OH

1b

nBu

 

Colourless oil; 1H NMR (400 MHz, CDCl3): δ 7.40‒7.22 (m, 5H), 6.57 (d, J = 16.4 Hz, 1H), 6.23 (dd, J = 15.6, 

6.4 Hz, 1H), 4.28 (m, 1H), 1.71‒1.56 (m, 3H), 1.46‒1.32 (m, 4H), 0.91 (t, J = 6.8 Hz, 3H); 13C NMR (100 MHz, 

CDCl3): δ 136.7, 132.6, 130.2, 128.6, 127.6, 126.4, 73.1, 37.1, 27.6, 22.6, 14.1; [α]22
D = +1.3 (c = 0.72, CHCl3); 

96% ee; [lit.9 [α]20
D = +1.5 (c = 0.68, CHCl3), 98% ee]; HPLC conditions: Chiralcel OD-H column, 254 nm, 

flow rate: 1.0 ml/min, i-PrOH/hexane = 10/90, tmajor = 12.2 min, tminor = 7.9 min.  

(S,E)-1,5-diphenylpent-1-en-3-ol (1c)10 
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Colorless oil; 1H NMR (400 MHz, CDCl3): δ 7.40‒7.18 (m, 10H), 6.59 (d, J = 15.6 Hz, 1H), 6.25 (dd, J = 16.0, 

7.2 Hz, 1H), 4.34‒4.28 (m, 1H), 2.83‒2.70 (m, 2H), 2.04‒1.89 (m, 2H), 1.61 (s, 1H); 13C NMR (100 MHz, 

CDCl3): δ 141.7, 136.6, 132.1, 130.6, 128.6, 128.45, 128.38, 127.7, 126.4, 125.9, 72.3, 38.7, 31.7; [α]22
D = +13.2 

(c = 0.68, CHCl3); 98% ee; [lit.10 [α]20
D = +20 (c = 0.6, EtOH), 79% ee]; HPLC conditions: Chiralcel OD-H 

column, 254 nm, flow rate: 1.0 ml/min, i-PrOH/hexane = 15/85, tmajor = 16.0 min, tminor = 14.1 min. 

(S,E)-4-(p-tolyl)but-3-en-2-ol (1d)8,11 

 

Colorless oil; 1H NMR (400 MHz, CDCl3): δ 7.28 (d, J = 7.6 Hz, 2H), 7.13 (d, J = 8.0 Hz, 2H), 6.53 (d, J = 15.2, 

1H), 6.21 (dd, J = 16.0, 6.8 Hz, 1H), 4.51‒4.45 (m, 1H), 1.59 (bs, 1H), 2.34 (s, 3H), 1.37 (d, J = 6.8 Hz, 3H); 
13C NMR (100 MHz, CDCl3): δ 137.4, 133.8, 132.5, 129.3, 129.2, 126.3, 69.0, 23.4, 21.2; [α]25

D = -20.9 (c = 

0.67, CHCl3); 98% ee; [lit.8 [α]20
D = -22.8 (c = 1.0, CHCl3), >99% ee]; HPLC conditions: Chiralcel OD-H 

column, 254 nm, flow rate: 1.0 ml/min, i-PrOH/hexane = 10/90, tmajor = 9.9 min, tminor = 8.5 min.  

(S,E)-4-cyclohexylbut-3-en-2-ol (1e)12 

 

Colorless oil; 1H NMR (400 MHz, CDCl3): δ 5.58 (dd, J = 15.2, 6.4 Hz, 1H), 5.46 (ddd, J = 15.2, 6.4, 0.8 Hz, 

1H), 4.25 (m, 1H), 1.97‒1.89 (m, 1H), 1.75‒1.62 (m, 4H), 1.46 (d, J = 2.8 Hz, 1H, OH), 1.32‒1.00 (m, 6H), 

1.25 (d, J = 6.0 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ 136.5, 131.5, 68.8, 40.0, 32.71, 32.69, 26.0, 25.9, 23.3; 

[α]22
D = -16.4 (c = 0.56, CHCl3); 95% ee; [The ee value was determined after converted to p-nitrobenzoate. 

HPLC conditions: Chiralcel OJ-H column, 254 nm, flow rate: 0.8 ml/min, i-PrOH/hexane = 3/97, tmajor = 7.32 

min, tminor = 8.76 min]. 

(S,E)-1-phenylhex-4-en-3-ol (1f)13 

OH

Ph
1f  

Colorless oil; 1H NMR (400 MHz, CDCl3): δ 7.28 (t, J = 7.6 Hz, 2H), 7.21‒7.16 (m, 3H), 5.68 (dq,  J = 21.6, 6.8 

Hz, 1H), 5.52 (ddd, J = 15.2, 6.8, 1.6 Hz, 1H), 4.09‒4.04 (m, 1H), 2.75‒2.62 (m, 2H), 1.71 (d, J = 6.4 Hz, 3H), 

1.46 (bs, 1H); 13C NMR (100 MHz, CDCl3): δ 142.0, 134.0, 128.4, 128.3, 127.1, 125.7, 72.3, 38.7, 31.7, 17.7; 

[α]22
D = -21.1 (c = 0.56, CHCl3); 98% ee; HPLC conditions: Chiralcel OD-H column, 220 nm, flow rate: 1.0 

ml/min, i-PrOH/hexane = 10/90, tmajor = 6.8 min, tminor = 8.9 min.  
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General Procedure for Pd-Catalyzed Allyl-Aryl Coupling of Allyl Alcohols with Arylboronic Acids 

To a 10 mL Schlenck flask equipped with a stir bar, was added Pd2(dba)3
.CHCl3 (0.004 mmol), rac-BINAP 

(0.008 mmol), Allyl alcohol 1 (0.4 mmol), and Arylboronic acid 2 (0.6 mmol), after the system was degassed 

and recharged with N2 three times, Toluene (0.8 mL) was injected via syringe. The mixture was stirred at 50 ºC 

for 18 or 24 h, and then the solvent was evaporated under reduced pressure. The residue was purified by flash 

column chromatography (ethyl acetate: petroleum ether, 1:200‒1000) to furnish corresponding allyl‒aryl cou-

pling products.  

 

(R, E)-But-1-ene-1,3-diyldibenzene (3a)12 

Ph Me
3a  

Colorless oil; 1H NMR (400 MHz, CDCl3): δ 7.36‒7.17 (m, 10H), 6.44‒6.35 (m, 2H), 3.64 (dq, J = 6.8, 6.8 Hz, 

1H), 1.46 (d, J = 6.8 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ 145.6, 137.5, 135.2, 128.5, 127.3, 127.0, 126.2, 

126.1, 42.5, 21.2; [α]25
D = +34.7 (c = 0.41, CHCl3); 96% ee; [lit.12 [α]20

D = +37.4 (c = 0.59, CHCl3), 97% ee]; 

HPLC conditions: Chiralcel OD-H column, 254 nm, flow rate: 1.0 ml/min, i-PrOH/hexanes = 0.1/99.9, 

tminor=10.8 min, tmajor = 11.3 min. The absolute configurations were determined by comparing the sign of the 

optical rotation with that reported.12 

(R, E)-1-methyl-2-(4-phenylbut-3-en-2-yl)benzene (3b)12 

 

Colorless oil; 1H NMR (400 MHz, CDCl3): δ 7.35‒7.10 (m, 9H), 6.37‒6.35 (m, 2H), 3.89‒3.82 (m, 1H), 2.37 (s, 

3H), 1.44 (d, J = 6.8 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ 134.5, 137.6, 135.6, 134.8, 130.4, 128.5, 128.4, 

127.0, 126.3, 126.2, 126.1, 126.0, 38.0, 20.4, 19.5; [α]25
D = +32.7 (c = 1.47, CHCl3); 94% ee; [lit.12 [α]20

D = 

+38.9 (c = 0.55, CHCl3), 96% ee]; HPLC conditions: Chiralcel OD-H column, 254 nm, flow rate: 1.0 ml/min, i-

PrOH/hexane = 0.1/99.9, tmajor = 8.9 min, tminor = 7.9 min. 

(R, E)-1-methoxy-3-(4-phenylbut-3-en-2-yl)benzene (3c)12 

 

Colorless oil; 1H NMR (400 MHz, CDCl3): δ 7.36 ‒ 7.17 (m, 6H), 6.88‒6.74 (m, 3H), 6.44‒6.34 (m, 2H), 3.80 (s, 

3H), 3.61 (dq, J = 7.2, 6.8 Hz, 1H), 1.45 (d, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ 159.7, 147.3, 137.5, 

135.0, 129.4, 128.5, 128.4, 127.0, 126.1, 119.7, 113.3, 111.2, 55.1, 42.6, 21.1; [α]25
D = +8.5  (c = 0.45, CHCl3); 
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95% ee; [lit.12 [α]20
D = +10 (c = 0.28, CHCl3), 92% ee]; HPLC conditions: Chralcel OJ-H column, 254 nm, flow 

rate: 1 ml/min, i-PrOH/hexane = 10/90, tmajor = 8.2 min, tminor =  9.5 min.  

(R,E)-1-methyl-4-(4-phenylbut-3-en-2-yl)benzene (3d)14 

Ph Me
3d

Me

 

Colorless oil; 1H NMR (400 MHz, CDCl3): δ 7.36‒7.15 (m, 9H), 6.43‒6.34 (m, 2H), 3.61 (dq, J = 6.8, 6.8 Hz, 

1H), 2.33 (s, 3H), 1.46 (d, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ 142.6, 137.6, 135.7, 135.4, 129.1, 

128.4, 128.3, 127.2, 127.0, 126.1, 42.1, 21.25, 21.0; [α]20
D = +39.8 (c = 0.42, CHCl3); 95% ee; HPLC 

conditions: Chralcel OJ-H column, 254 nm, flow rate: 1 ml/min, i-PrOH/hexane = 15/85, tmajor = 6.4 min, tminor = 

5.9 min.  

(R,E)-1-(tert-butyl)-4-(4-phenylbut-3-en-2-yl)benzene (3e) 

Ph Me

tBu

3e  

Colorless oil; 1H NMR (400 MHz, CDCl3): δ 7.38‒7.17 (m, 9H), 6.45‒6.34 (m, 2H), 3.62 (dq, J = 6.8, 6.8 Hz, 

1H), 1.46 (d, J = 7.2 Hz, 3H), 1.31 (s, 9H); 13C NMR (100 MHz, CDCl3): δ 148.9, 142.5, 137.6, 135.4, 128.4, 

128.2, 126.9, 126.8, 126.1, 125.3, 42.1, 34.4, 31.4, 21.1; [α]15
D = +20.2 (c = 0.92, CHCl3); 95% ee; HPLC 

conditions: Chralcel OD-H column, 254 nm, flow rate: 1 ml/min, i-PrOH/hexane = 0.1/99.9, tmajor = 7.4 min, 

tminor = 6.7 min. 

(R,E)-1-methoxy-4-(4-phenylbut-3-en-2-yl)benzene(3f)12 

 

Colorless oil; 1H NMR (400 MHz, CDCl3): δ 7.36‒7.16 (m, 7H), 6.88‒6.84 (m, 2H), 6.41‒6.32 (m, 2H), 3.79 (s, 

3H), 3.60 (dq, J = 7.2, 6.8 Hz, 1H), 1.44 (d, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ 137.7, 137.6, 135.6, 

128.5, 128.2, 127.0, 126.1, 113.8, 55.3, 41.7, 21.3; [α]20
D = +11.3 (c = 0.51, CHCl3); 94% ee; [lit.12 [α]20

D = 

+36.1 (c = 0.29, CHCl3), 94% ee]; HPLC conditions: Chralcel OJ-H column, 254 nm, flow rate: 1 ml/min, i-

PrOH/hexane = 10/90, tmajor = 10.0 min, tminor = 9.4 min. 

(R, E)-1-chloro-4-(4-phenylbut-3-en-2-yl)benzene (3g)12 
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Ph Me
3g

Cl

 

Colorless oil; 1H NMR (400 MHz, CDCl3): δ 7.36‒7.19 (m, 9H), 6.42‒6.30 (m, 2H), 3.62 (dq, J = 6.8, 6.8 Hz, 

1H), 1.44 (d, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ 144.0, 137.3, 134.5, 131.8, 128.8, 128.7, 128.5, 

128.5, 127.2, 126.1, 41.9, 21.1; [α]25
D = +23.4 (c = 0.60, CHCl3); 89% ee; [lit.12 [α]20

D = +14.2 (c = 0.75, CHCl3), 

93% ee]; HPLC conditions: Chralcel OJ-H column, 254 nm, flow rate: 1 ml/min, i-PrOH/hexane = 1/99, tmajor = 

12.5 min, tminor = 11.3 min.  

(R, E)-2-(4-phenylbut-3-en-2-yl)naphthalene (3h)12 

Ph Me
3h  

Off-white solid, m.p. 72 ºC; 1H NMR (400 MHz, CDCl3): δ 7.97‒7.87 (m, 1H), 7.81‒7.78 (m, 3H), 7.69 (s, 1H), 

7.45‒7.17 (m, 7H), 6.46‒6.45 (m, 2H), 3.83‒3.70 (m, 1H), 1.55 (d, J = 7.2 Hz, 3H); 13C NMR (100 MHz, 

CDCl3): δ 143.0, 137.5, 135.1, 133.6, 132.2, 128.8, 128.5, 128.0, 127.6, 127.6, 127.1, 126.3, 126.2, 125.9, 125.3, 

125.2, 42.6, 21.1; [α]25
D = +21.0 (c = 0.40, CHCl3); 94% ee; [lit.12 [α]20

D = +13.1 (c = 0.17, CHCl3), 93% ee]; 

HPLC conditions: Chiralcel OD-H column, 254 nm, flow rate: 1.0 ml/min, i-PrOH/hexane = 0.1/99.9, tmajor = 

24.2 min, tminor = 23.1 min.  

(R, E)-hept-1-ene-1,3-diyldibenzene (3i)12 

Ph
3i

Me

 

Colorless oil; 1H NMR (400 MHz, CDCl3): δ 7.36‒7.16 (m, 10H), 6.41‒6.30 (m, 2H), 3.39 (dt, J = 7.2, 7.2 Hz), 

1.83‒1.76 (m, 2H), 1.37‒1.20 (m, 4H), 0.87 (t, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ 134.5, 129.2, 

128.4, 128.4, 127.6, 127.0, 126.1, 126.1, 49.2, 35.6, 29.8, 22.7, 14.0; [α]16
D = +15.3 (c = 0.76, CHCl3); 94% ee; 

[lit.12 [α]20
D = +17.4 (c = 0.46, CHCl3), 95% ee]; HPLC conditions: Chiralcel OD-H column, 254 nm, flow rate: 

1.0 ml/min, i-PrOH/hexane = 0.1/99.9, tmajor = 8.1 min, tminor = 7.7 min.  

(R, E)-pent-1-ene-1,3,5-triyltribenzene (3j)12 
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Colorless oil; 1H NMR (400 MHz, CDCl3): δ 7.35‒7.15 (m, 15H), 6.43‒6.31 (m, 2H), 3.45 (dt, J = 7.2, 7.6 Hz, 

1H), 2.69‒2.55 (m, 2H), 2.15 (dt, J = 8.4, 7.2 Hz, 2H); 13C NMR (100 MHz, CDCl3): δ 134.0, 129.7, 128.6, 

128.4, 128.3, 127.7, 127.1, 126.3, 126.1, 125.8, 48.5, 37.3, 33.7; [α]20
D = -9.0 (c = 1.06, CHCl3); 91% ee; [lit.12 

[α]20
D = -4.5 (c = 0.45, CHCl3), 97% ee]; HPLC conditions: Chiralcel OD-H column, 254 nm, flow rate: 1.0 

ml/min, i-PrOH/hexane = 0.5/99.5, tmajor = 11.4 min, tminor = 10.5 min.  

(R,E)-1-methyl-4-(3-phenylbut-1-en-1-yl)benzene(3k)15 

 

Colorless oil; 1H NMR (400 MHz, CDCl3): δ 7.33‒7.19 (m, 7H), 7.10‒7.08 (m, 2H), 6.41‒6.30 (m, 2H), 3.63 

(dq, J = 7.2, 6.4 Hz, 1H), 2.32 (s, 3H), 1.46 (d, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ 145.8, 136.7, 

134.7, 134.2, 129.2, 128.4, 128.3, 127.3, 126.1, 126.0, 42.5, 21.3, 21.1; [α]20
D = +38.4 (c = 0.98, CHCl3); 91% 

ee; HPLC conditions: Chralcel OJ-H column, 254 nm, flow rate: 1 ml/min, i-PrOH/hexane = 10/90, tmajor = 11.6 

min, tminor = 14.3 min. 

(R,E)-(4-cyclohexylbut-3-en-2-yl)benzene(3l)12 

Me

Ph

3l  

Colorless oil; 1H NMR (400 MHz, CDCl3): δ 7.30‒7.12 (m, 5H), 5.55 (ddd, J = 15.6, 6.8, 0.8 Hz, 1H), 5.41 (dd,  

J = 15.6, 6.0 Hz, 1H), 3.40 (dq,  J = 7.2, 6.8 Hz, 1H), 1.96‒1.89 (m, 1H), 1.74‒1.67 (m, 4H), 1.32 (d, J = 7.2 Hz, 

3H), 1.27‒1.01 (m, 6H); 13C NMR (100 MHz, CDCl3): δ 135.2, 132.3, 128.3, 127.9, 127.1, 125.8, 42.2, 40.6, 

33.18, 33.17, 26.2, 26.1, 21.6; [α]22
D = +8.0 (c = 0.50, CHCl3); 93% ee; [lit.12 [α]20

D = +10.1 (c = 0.45, CHCl3), 

95% ee]; HPLC conditions: Chiralcel OJ-H column, 254 nm, flow rate: 0.4 ml/min, i-PrOH/hexane = 0/100, 

tmajor = 11.7 min, tminor = 12.8 min. 

(R,E)-hex-4-ene-1,3-diyldibenzene(3m) + (S,E)-hex-3-ene-1,5-diyldibenzene(3n)12,16 

 

Compouds 3m and 3n are inseparable mixture isolated in 91% yield with a ratio 3m:3n = 42:58 by 1H NMR 

analysis. Pure racemic 3m and 3n can be synthesized by the method described in the literature.16 

For 3m, 1H NMR (400 MHz, CDCl3) δ 7.32‒7.14 (m, 10H), 5.63‒5.59 (m, 1H), 5.47‒5.40 (m, 1H), 3.22 (dt, J = 

8.0, 7.2 Hz, 1H), 2.61‒2.47 (m, 2H), 2.00 (dt, J = 8.4, 7.2, 2H), 1.68‒1.66 (m, 3H); 13C NMR (100 MHz, 

CDCl3): δ 145.0, 142.4, 134.9, 128.43, 128.41, 128.2, 127.5, 126.0, 125.6, 125.0, 48.4, 37.6, 33.8, 18.0. 

For 3n, 1H NMR (400 MHz, CDCl3) δ 7.30‒7.13 (m, 10H), 5.60 ‒5.56 (m, 1H), 5.52‒5.49 (m, 1H), 3.40 (dq, J = 

7.2, 7.2 Hz, 1H), 2.70‒2.63 (m, 2H), 2.36‒2.31 (m, 2H), 1.31 (d, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCl3): 

δ 146.3, 142.0, 135.7, 128.5, 128.3, 128.2, 127.1, 125.9, 125.7, 42.2, 36.0, 34.4, 21.4. 
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HPLC conditions for 3m and 3n: Chiralcel OJ-H column, 220 nm, flow rate: 0.75 ml/min, i-PrOH/hexane = 

0.3/99.7. tmajor (3m) = 13.9 min, tminor (3m) = 15.3 min, 96%ee; tmajor (3n) = 19.3 min, tminor (3n) = 18.0 min, 97% 

ee.  
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