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Synthesis of Homoallyl-diphenylphosphinite (2) and Methyl-diphenylphosphinite (3) 

 

The alcohol (5.0 mmol) was dissolved in Et2O (30 ml). The reaction mixture was cooled to 

0 °C and NEt3 (0.69 ml, 0.51 g, 5.0 mmol) was added. Afterwards ClPPh2 (0.90 ml, 1.1 g, 

5.0 mmol) was added over a period of 10 min. The reaction mixture was allowed to warm up 

to RT and was filtrated under argon over a plug of Al2O3 (neutral). The precipitate was 

washed with Et2O (80 ml) and the solvent of combined filtrates was removed in vacuo to give 

the analytically pure title compounds (1.16 g, 91% for 2, 919mg, 85% for 3). 

 



Analytical data for 2: 
1H-NMR (400.130 MHz, CDCl3): ! = 2.43 (mc, 2H, 2-H), 3.89 (dt, J = 9.4, 6.8 Hz, 2H, 1-H), 

5.05 (mc, 2H, 4-H), 5.81 (ddt, J = 17.1, 10.3, 6.8 Hz, 3-H), 7.26-7.36 (m, 6H, Ar-H), 7.45-

7.52 (m, 4H, Ar-H). 

 
13C-NMR (100.613 MHz, CDCl3): ! = 36.0 (d, J = 7.5 Hz, 1C), 69.5 (d, J = 19.6 Hz, 1C), 

117.0 (s, 1C), 128.3 (d, J = 7.0 Hz, 4C), 129.3 (s, 2C), 130.4 (d, J = 21.5 Hz, 4C), 134.6 (s, 

1C), 142.1 (d, J = 17.9 Hz, 2C).  

 
31P-NMR (161.976 MHz, CDCl3): ! = 112.4. 

 

HRMS (CI, NH3): calculated (M+H)+: 257.109528, found: 257.109701. 

 

Analytical data for 3:  
1H-NMR (250.130 MHz, C6D6): ! = 3.39 (d, J = 13.8 Hz, 3H, OMe), 6.98-7.18 (m, 6H, Ar-

H), 7.52-7.62 (m, 4H, Ar-H). 

 
13C-NMR (62.895 MHz, C6D6): ! = 56.4 (d, J = 19.9 Hz, 1C, OMe), 128.6 (d, J = 6.4 Hz, 

4C), 129.4 (2C), 130.7 (d, J = 22.0 Hz, 4C), 142.6 (d, J = 19.3 Hz, 2C). 

 
31P-NMR (101.253 MHz, C6D6): ! = 117.0. 

Analytical data for 3 were identical to those reported previously.[4] 

 

Substrate synthesis 

 

Synthesis of 6!:=H->=?=&*.(/",/(02"

I<*+3&2(2".;"6!:=J=K&+3<-=3&$=?=&*.(/",/(0")&+3<-"&2+&'"
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analytical data were identical to those reported previously.[6]  

 

Synthesis of (E,E)-Dodeca-3,6-dienoic acid methyl ester 

 

According to general procedure 1, (E,E)-Dodeca-3,6-dienoic acid methyl ester (3.36 g, 80%) 

was obtained from commercially available trans-4-Decenal and Malonic acid 

monomethylester.  

 
1H-NMR (400.130 MHz, CDCl3): ! = 0.88 (t, J = 7.1 Hz, 3H, CH3), 1.18-1.42 (m, 6H), 1.9-

2.5 (m, 2H), 2.72 (mc, 2H), 3.02-3.07 (m, 2H), 3.68 (s, 3H, OCH3), 5.32-5.62 (m, 4H). 

 
13C-NMR (100.613 MHz, CDCl3): ! = 14.1, 22.6, 29.2, 31.5, 32.6, 35.6, 38.0, 51.8, 122.1, 

127.6, 131.9, 133.4, 172.6. 

 

 

Synthesis of (E)-5-Methylsulfanyl-pent-3-enoic acid 
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I<*+3&2(2".;"6!:=J=K&+3<-=3&$=?=&*=9=.-"

 

According to general procedure 2, 7">181K%(5@"15%F1A1%+1C1*"# 7VAW# 32D# VOf># -&,#

*?(&)+%.# ?@# d)!"EP# $%./'()*+# *6# 7">181K%(5@"15%F1A1%+*)'# &').# 3%(5@"# %,(%$9# S5%#

analytical data were identical to those reported previously.[8]##
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According to general procedure 2, 7">181`5%+@"14%+(1A1%+1C1*"# 7C9OC# 2D# RAf># -&,#

*?(&)+%.#?@#d)!"EP#$%./'()*+#*6#7">181`5%+@"14%+(1A1%+*)'#&').9#S5%#analytical data were 

identical to those reported previously.[9] 

 

Synthesis of (E,E)-Dodeca-3,6-dien-1-ol 

 

According to general procedure 2, (E,E)-Dodeca-3,6-dien-1-ol#7C9CW#2D#VAf>#-&,#*?(&)+%.#

?@#d)!"EP#$%./'()*+#*6#(E,E)-Dodeca-3,6-dienoic acid methyl ester9#S5%#analytical data were 

identical to those reported previously.[10] 

 

Synthesis of (E)-5-Methylsulfanyl-pent-3-en-1-ol 

 

According to general procedure 2, (E)-5-Methylsulfanyl-pent-3-en-1-ol (939 mg, 79%) was 

obtained by LiAlH4 reduction of 7">15-Methylsulfanyl-pent-3-enoic acid.  

 
1H-NMR (400.130 MHz, CDCl3): ! = 1.42 (sbr, 1H, OH), 2.02 (s, 3H, S-CH3), 2.30-2.37 (m, 

2H, 2-H), 3.07-3.11 (m, 2H, 5-H), 3.63-3.72 (m, 2H, 1-H), 5.47-5.60 (m, 2H, 3-H and 4-H).  

 
13C-NMR (100.613 MHz, CDCl3): ! = 14.5, 35.7, 36.0, 62.1, 129.0, 129.3. 

 

HRMS (EI): calculated: 132.060885, found: 132.061103. 

 

 

 

 



Synthesis of (E)-5,9-Dimethyl-deca-3,8-dien-1-ol 

 

According to general procedure 2, (E)-5,9-Dimethyl-deca-3,8-dien-1-ol (1.39 g, 85%) was 

obtained by LiAlH4 reduction of  7">18DW1Z)3%(5@"1.%'&1ADR1.)%+*)'#&').9#
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O9:O#73D#OE>D#O9CC#7X.(D###g#M9WD#M9WD#M9W#E[D#CED#81E>D#O9OM#7.(D###g#M9AD#M9A#E[D#OE>D#A9MO#7.(D#

##g#M9CD#M9:#E[D#OED#C1E>D#89:W#7(XXD###g#V9CD#C9PD#C9P#E[D#CED#R1E>D#89OW189AR#73D#CED#A1E>D#

89PA#7..(D###g#C89PD#V9AD#C9:#E[D#CED#P1E>9##

#

CAG1LKH#7C::9MCA#KE[D#GZG"A>U#!#g#CV9RD#O:9RD#O89RD#O89WD#AM9CD#AM98D#AV9OD#MO9OD#COP9CD#

COP9VD#CAC9PD#CP:9A9#

#

EHK;#7GYD#LEA>U#'&"'/"&(%.#7KhLEP>hU#O::9O:CPAWD#6*/+.U#O::9O:CPWV9#

#

Synthesis of (E)-9-Methoxy-5,9-dimethyl-dec-3-en-1-ol 

 

According to general procedure 2, (E)-9-Methoxy-5,9-dimethyl-dec-3-en-1-ol (1.52 g, 79%) 

was obtained by LiAlH4 reduction of  7">1W1K%(5*F@18DW1.)3%(5@"1.%'1A1%+*)'#&').9#

#

CE1LKH#7P::9CA:#KE[D#GZG"A>U#!#g#:9WM#7.D###g#M9V#E[D#AED#81GEA>D#C9CC#7,D#MED#W1GEAD#C:1

E>D#C9O:1C9PW#73D#ME>D#C9MP#7,?$D#CED#bE>D#O9CC#7.(XD###g#M9RD#M9VD#M9V#E[D#CED#81E>D#O9O8#7.(D###

g#M9PD#M9AD#OE>D#A9C8#7,D#AED#bGEA>D#A9M:#7(D###g#M9A#E[D#OED#C1E>D#89OR189PP#73D#OED#A1ED#P1E>9#

#

CAG1LKH# 7C::9MCA#KE[D# GZG"A>U# !# g# O:9WD# OC9MD# OP9WD# O89:D# AM9CD# AM9RD# AV98D# P:9:D# PW9CD#

MO9OD#VP9VD#COP9OD#CP:9C9#

#

EHK;#7GYD#LEA>U#'&"'/"&(%.#7KhLEP>hU#OAO9OOVM8PD#6*/+.U#OAO9OOVC::9#

#

"

"

"



I<*+3&2(2".;"6!:=JLM=N()&+3<-=0&/=?=&*&=9LM=0(.-"

 

According to general procedure 2, 7">18DW1Z)3%(5@"1.%'1A1%+%1CDW1.)*" (1.44 g, 80%) was 

obtained by LiAlH4 reduction (in this case 1.5 eq. LiAlH4 was used) of  7">1W1E@.$*F@18DW1

.)3%(5@"1.%'1A1%+*)'#&').9##

#

CE1LKH#7P::9CA:#KE[D#GZG"A>U#!#g#:9WR#7.D###g#M9V#E[D#AED#81GEA>D#C9O:#7,D#MED#W1GEAD#C:1

E>D#C9OA1C98C#73D#VED#)+'"/.)+2#bE>D#C9MV#7,?$D#CED#bE>D#O9CA#7.(XD###g#M9RD#M9RD#M9R#E[D#CED#

81E>D#O9OM#7(.D###g#M9OD#M9C#E[D#OED#O1E>D#A9MO#7(D###g#M9A#E[D#OED#C1E>D#89A:189P8#73D#OED#A1ED#

P1E>9#

#

CAG1LKH# 7C::9MCA#KE[D# GZG"A>U# !# g# O:9WD# OO9:D# OW9OD# OW98D# AM9CD# AM9RD# AV9AD# PA9RD# MO9OD#

VC9CD#COP9PD#CP:9:9#

#

EHK;#7GYD#LEA>U#'&"'/"&(%.#7KhLEP>hU#OCR9OCO::PD#6*/+.U#OCR9OCOAWR9###

#

I<*+3&2(2".;"6!:=9=K&+3.$<=3&$=?=&*&"

"

NaH (60% suspension in oil, 300 mg) was washed with THF. The remaining pure NaH (180 

mg, 7.50 mmol, 1.5 eq.) was suspended in THF (6 ml). At 0 °C MeI (934 µl, 2.13 g, 15.0 

mmol, 3.0 eq.) and trans-3-Hexen-1-ol (613 µl, 501 mg, 5.00 mmol) were added. The reaction 

mixture was allowed to warm up to RT and was stirred for further 16 h. The reaction was 

quenched with water (5 ml) and the mixture was extracted with Et2O (3 x 20 ml). The 

combined organic phases were dried over MgSO4 and the solvents were removed under 

reduced pressure. The crude product was purified by column chromatography (pentane:Et2O 

= 70:30) to give the title compound (353 mg, 62 %). 

 
1H-NMR (400.130 MHz, CDCl3): ! = 0.97 (t, J = 7.5 Hz, 3H), 2.02 (mc, 2H), 2.27 (mc, 2H), 

3.34 (s, 3H), 3.39 (t, J = 6.8 Hz, 2H), 5.35-5.45 (m, 1H), 5.50-5.59 (m, 1H). 

 
13C-NMR (100.613 MHz, CDCl3): ! = 13.8, 25.7, 33.0, 58.7, 72.8, 125.3, 134.3. 

 



Hydroformylation reactions 

Hydroformylation of Homoallyl-diphenylphosphinite (2) 

 

Homoallyl-diphenylphosphinite (2) (174 mg, 0.680 mmol) was dissolved in toluene (3.4 ml). 

Rh(CO)2acac (1.8 mg, 0.0068 mmol) was added and the reaction mixture was transferred to 

the parallel autoclave. The reaction was heated to 40 °C and pressurized with CO/H2 (1:1, 20 

bar). The reaction mixture was stirred under these conditions for 20 h. After the pressure was 

released, the reaction mixture was filtrated over Alox N. The solvent was evaporated to yield 

the title compound (192 mg, 99%). One part of the product was analyzed by NMR. The other 

part was dissolved in MeOH (3 ml) and Tetrazole (5 mg) was added to liberate the free lactol. 

This sample was analyzed by GC. Method: 135 °C, hold 10 min.; 20 °C/min. to 250 °C, hold 

15 min. Retention times: #-lactol: 5.03 min, !-lactol: 6.72 min.  

Regioselectivity: 99 : 1. 

 

NMR-analysis of the lactol phosphinites (2 diastereomers) [signals of the other diastereomer, 

if separated]: 
1H-NMR (400.130 MHz, C6D6): ! = 0.67 (d, J = 7.2 Hz, 3H), [0.97 (d, J = 6.7 Hz)], 1.01-2.32 

(m, 3H), 3.49-3.96 (m, 2H), 4.90-5.66 (m, 1H), 7.00-7.18 (m, 6H), 7.56-7.70 (m, 4H). 

 
13C-NMR (100.613 MHz, C6D6) [doubled signal set due to 2 diastereomers]: ! = 13.3, 17.1, 

30.8, 31.2, 40.1 (d, J = 6.3 Hz), 41.4 (d, J = 6.0 Hz), 67.3, 67.6, 106.2 (d, J = 18.1 Hz), 110.6 

(d, J = 18.6 Hz), 128.4 (d, J = 6.5 Hz, 2C), 128.4 (d, J = 7.2 Hz, 2C), 128.5 (d, J = 7.0 Hz, 

2C), 128.6 (d, J = 11.1 Hz, 2C), 129.1 (2C), 129.2, 129.2, 130.7 (d, J = 21.7 Hz, 2C), 130.8 

(d, J = 21.5 Hz, 2C), 130.9 (d, J = 22.2 Hz), 131.0 (d, J = 22.2 Hz), 131.0 (d, J = 22.0 Hz, 

2C), 143.1 (d, J = 15.5 Hz), 143.2 (d, J = 15.0 Hz), 143.6 (d, J = 19.3 Hz), 144.0 (d, J = 20.0 

Hz). 

 
31P-NMR (121.468 MHz, C6D6): ! = 104.1, 104.9. 

 



Synthesis of 3-Methyl-dihydro-furan-2-one 

 

Following general procedure 3, 3-Methyl-dihydro-furan-2-one (54.6 mg, 91%) was obtained 

on hydroformylation of But-3-ene-1-ol and PCC-oxidation of the lactol. 

 

GC-analysis for the determination of conversion and regioselectivity: Method: 135 °C, hold 

10 min.; 20 °C/min. to 250 °C, hold 15 min. Retention times: But-3-en-1-ol: 2.53 min., #-

lactol: 5.03 min, !-lactol: 6.72 min.  

Conversion: 100%, Regioselectivity: 99 : 1. 

 

S5%#analytical data of the title compound were identical to those reported previously.[11] 

 

Synthesis of 3-Propyl-dihydro-furan-2-one from trans-Hex-3-ene-1-ol 

 

Following general procedure 3, 3-Propyl-dihydro-furan-2-one (65.3 mg, 85%) was obtained 

on hydroformylation of trans-Hex-3-ene-1-ol and PCC-oxidation of the lactol. 

 

GC-analysis for the determination of conversion and regioselectivity: Method: 155 °C, hold 

10 min.; 20 °C/min. to 250 °C, hold 15 min. Retention times: trans-Hex-3-ene-1-ol: 2.68 

min., #-lactol: 5.55 min., !-lactol: 6.08 min.  

Conversion: 100%, Regioselectivity: >99 : <1. 

 

The analytical data of the title compound were identical to those reported previously.[12] 

 

Synthesis of 3-Propyl-dihydro-furan-2-one from cis-Hex-3-ene-1-ol 

 

Following general procedure 3, 3-Propyl-dihydro-furan-2-one (67.6 mg, 88%) was obtained 

on hydroformylation of cis-Hex-3-ene-1-ol and PCC-oxidation of the lactol. 

 

GC-analysis for the determination of conversion and regioselectivity: Method: 155 °C, hold 

10 min.; 20 °C/min. to 250 °C, hold 15 min. Retention times: cis-Hex-3-ene-1-ol: 2.77 min., 

#-lactol: 5.55 min., !-lactol: 6.08 min. 

Conversion: 100%, Regioselectivity: >99 : <1.  



 

The analytical data of the title compound were identical to those reported previously.[12] 

 

Synthesis of 3-Isobutyl-dihydro-furan-2-one 

 

Following general procedure 3, 3-Isobutyl-dihydro-furan-2-one (70.1 mg, 82%, 84% based on 

conversion) was obtained on hydroformylation of 7">181K%(5@"15%F1A1%+1C1*" and PCC-

oxidation of the lactol. 

 

GC-analysis for the determination of conversion and regioselectivity: Method: 135 °C, hold 

10 min.; 20 °C/min. to 250 °C, hold 15 min. Retention times:# 7">181K%(5@"15%F1A1%+1C1*": 

3.57 min., #-lactol: 10.73 min., !-lactol: 12.03 min. 

Conversion: 98%, Regioselectivity: 97 : 3. 

 

The analytical data of the title compound were identical to those reported previously.[13] 

 

Synthesis of 3-Phenethyl-dihydro-furan-2-one 

 

Following general procedure 3, 3-Phenethyl-dihydro-furan-2-one (87.8 mg, 77 %, 92% based 

on conversion) was obtained on hydroformylation of 7">181`5%+@"14%+(1A1%+1C1*" and PCC-

oxidation of the lactol. 

 

GC-analysis for the determination of conversion and regioselectivity: Method: 200 °C, hold 

10 min.; 20 °C/min. to 250 °C, hold 15 min. Retention times:#7">181`5%+@"14%+(1A1%+1C1*": 

7.31 min., #-lactols (the 2 diastereomers are separated): 14.22, 15.09 min., !-lactols (the 2 

diastereomers are separated): 14.02, 15.45 min. 

Conversion: 84%, Regioselectivity: 99 : 1. 

 

The analytical data of the title compound were identical to those of the literature.[14] 

 

 

 



Synthesis of 3-Non-3-enyl-dihydro-furan-2-one 

 

Following general procedure 3, 3-Non-3-enyl-dihydro-furan-2-one (84.4 mg, 67%, 83% based 

on conversion) was obtained on hydroformylation of (E,E)-Dodeca-3,6-dien-1-ol and PCC-

oxidation of the lactol. 

 

GC-analysis for the determination of conversion and regioselectivity: Method: 200 °C, hold 

10 min.; 20 °C/min. to 250 °C, hold 15 min. Retention times:# (E,E)-Dodeca-3,6-dien-1-ol: 

4.08 min., #-lactols (the 2 diastereomers are separated): 10.20, 11.38 min., other products 

including double hydroformylated products: 10.44, 11.17, 11.49 min. 

Conversion: 81%, Regioselectivity (#-lactol vs. all other products): 97 : 3. 

 
1H-NMR (400.130 MHz, CDCl3): ! = 0.88 (t, J = 7.0 Hz, 3H), 1.20-1.42 (m, 6H), 1.44-1.56 

(m, 1H), 1.86-2.24 (m, 6H), 2.34-2.45 (m, 1H), 2.48-2.59 (m, 1H), 4.18 (ddd, J = 9.4, 9.3, 6.7 

Hz, 1H), 4.34 (ddd, J = 8.8, 8.8, 2.9 Hz, 1H), 5.30-5.52 (m, 2H).  

 
13C-NMR (100.613 MHz, CDCl3): ! = 14.1, 22.6, 28.7, 29.2, 30.3 (2C), 31.5, 32.6, 38.6, 66.5, 

128.4, 132.2, 179.6. 

 

HRMS (EI): calculated: 210.161980, found: 210.162005 

 

Synthesis of 3-(2-Methylsulfanyl-ethyl)-dihydro-furan-2-one 

 

Following general procedure 3, 3-(2-Methylsulfanyl-ethyl)-dihydro-furan-2-one (30.3 mg, 

32%, 42% based on conversion) was obtained on hydroformylation of (E)-5-Methylsulfanyl-

pent-3-en-1-ol and PCC-oxidation of the lactol. 

 

GC-analysis for the determination of conversion and regioselectivity: Method: 155 °C, hold 

10 min.; 20 °C/min. to 250 °C, hold 15 min. Retention times: (E)-5-Methylsulfanyl-pent-3-en-

1-ol: 11.00 min., #-lactols (the 2 diastereomers are separated): 15.33, 15.62 min., !-lactols 

(the 2 diastereomers are separated): 15.15, 16.28 min. 

Conversion: 75%, Regioselectivity: 97 : 3. 

 



1H-NMR (400.130 MHz, CDCl3): ! = 1.67 (dddd, J = 14.1, 8.6, 7.7, 5.8 Hz, 1H), 1.89 (dddd, 

J = 12.5, 10.4, 10.3, 8.7 Hz, 1H), 2.05 (s, 3H, SCH3), 2.06-2.18 (m, 1H), 2.37 (dddd, J = 12.6, 

8.8, 6.5, 2.5 Hz, 1H), 2.52 (ddd, J = 13.3, 7.6, 7.6 Hz, 1H), 2.62 (ddd, J = 13.3, 7.8, 5.7 Hz, 

1H), 2.70 (dddd, J = 10.7, 8.7, 8.7, 5.3 Hz, 1H), 4.14 (ddd, J = 10.0, 9.1, 6.7 Hz, 1H), 4.30 

(ddd, J = 8.8, 8.8, 2.6 Hz, 1H).  

 
13C-NMR (100.613 MHz, CDCl3): ! = 14.2, 27.7, 28.5, 30.7, 36.9, 65.4, 178.1. 

 

HRMS (CI, NH3): calculated (M+H)+: 161.063625, found: 161.063404.  

 

Synthesis of 3-(2,6-Dimethyl-hept-5-enyl)-dihydro-furan-2-one 

 

Following general procedure 3, 3-(2,6-Dimethyl-hept-5-enyl)-dihydro-furan-2-one (116 mg, 

92%, 99% based on conversion) was obtained on hydroformylation of (E)-5,9-Dimethyl-deca-

3,8-dien-1-ol and PCC-oxidation of the lactol. 

 

GC-analysis for the determination of conversion: Method: 200 °C, hold 10 min.; 20 °C/min. 

to 250 °C, hold 15 min. Retention times: (E)-5,9-Dimethyl-deca-3,8-dien-1-ol: 3.46 min., #-

lactols (3 peaks for 4 diastereomers): 8.54, 9.96, 10.20 min., !-lactols not detected due to low 

conversion of PPh3 hydroformylation. Determination of regioselctivity by 1H- and 13C-NMR 

analysis after oxidation to the corresponding lactones, where no !-lactone was detected. 

Conversion: 93%, Regioselectivity: 99 : 1. 

 
1H-NMR (400.130 MHz, CDCl3) [signals of the other diastereomer, if separated]: ! = 0.92 (d, 

J = 6.6 Hz, 3H), [0.95 (d, J = 6.7 Hz], 1.08-1.57 (m, 4H), 1.60 (s, 3H), 1.68 (s, 3H), 1.70-2.10 

(m, 4H), 2.34-2.46 (m, 1H), 2.51-2.64 (m, 1H), 4.14-4.23 (m, 1H), 4.31-4.39 (m, 1H), 5.08 

(ddqq, J = 8.5, 5.7, 1.4, 1.4 Hz, 1H). 

 
13C-NMR (100.613 MHz, CDCl3) [doubled signal set due to 2 diastereomers]: 17.7 (2C), 

18.6, 20.0, 25.3, 25.5, 25.8 (2C), 29.1, 29.6, 30.6, 30.7, 36.0, 37.4 (2C), 37.5, 37.6, 38.1, 66.4, 

66.5, 124.5, 124.5, 131.5, 131.6, 179.9, 180.1. 

 

HRMS (EI): calculated: 210.161980, found: 210.161499. 



 

Synthesis of 3-(6-Methoxy-2,6-dimethyl-heptyl)-dihydro-furan-2-one 

    

Following general procedure 3, 3-(6-Methoxy-2,6-dimethyl-heptyl)-dihydro-furan-2-one (126 

mg, 86%, 88% based on conversion) was obtained on hydroformylation of (E)-9-Methoxy-

5,9-dimethyl-dec-3-en-1-ol and PCC-oxidation of the lactol. 

 

GC-analysis for the determination of conversion: Method: 200 °C, hold 10 min.; 20 °C/min. 

to 250 °C, hold 15 min. Retention times: (E)-9-Methoxy-5,9-dimethyl-dec-3-en-1-ol: 5.06 

min., #-lactols (3 peaks for 4 diastereomers): 12.58, 13.30, 13.43 min., !-lactols not detected 

due to low conversion of PPh3 hydroformylation. Determination of regioselctivity by 1H- and 
13C-NMR analysis after oxidation to the corresponding lactones, where no !-lactone was 

detected. 

Conversion: 98%, Regioselectivity: 99 : 1. 

 
1H-NMR (400.130 MHz, CDCl3) [signals of the other diastereomer, if separated]: ! = 0.85 (d, 

J = 6.6 Hz, 3H), [0.88 (d, J = 6.6 Hz)], 1.07 (s, 6H), [1.07 (s)], 1.10-1.52 (m, 8H), 1.60-1.69 

(m, 1H), 1.76-1.92 (m, 1H), 2.27-2.39 (m, 1H), 2.42-2.58 (m, 1H), 3.10 (s, 3H), [3.10 (s)], 

4.08-4.16 (m, 1H), 4.24-4.32 (m, 1H).  

 

13C-NMR (100.613 MHz, CDCl3) [doubled signal set due to 2 diastereomers]: ! = 17.6, 18.9, 

20.0, 20.2, 23.9 (2C), 23.9 (2C), 28.0, 28.6, 30.0, 30.0, 35.6, 36.3 (2C), 36.7, 37.0, 37.1, 39.1, 

39.3, 48.1 (2C), 65.4, 65.4, 73.5 (2C), 178.8, 179.0. 

 

HRMS (CI, NH3): calculated (M+H)+: 243.196020, found: 243.196102. 

 

Synthesis of 3-(6-Hydroxy-2,6-dimethyl-heptyl)-dihydro-furan-2-one 

    

Following general procedure 3, 3-(6-Hydroxy-2,6-dimethyl-heptyl)-dihydro-furan-2-one (115 

mg, 84%, 99% based on conversion) was obtained on hydroformylation of 7">18DW1Z)3%(5@"1

.%'1A1%+%1CDW1.)*" and PCC-oxidation of the lactol. 

 



GC-analysis for the determination of conversion: Method: 200 °C, hold 10 min.; 20 °C/min. 

to 250 °C, hold 15 min. Retention times: 7">18DW1Z)3%(5@"1.%'1A1%+%1CDW1.)*": 8.16 min., #-

lactols (3 peaks for 4 diastereomers): 15.33, 16.41, 16.62 min., !-lactols not detected due to 

low conversion of PPh3 hydroformylation. Determination of regioselctivity by 1H- and 13C-

NMR analysis after oxidation to the corresponding lactones, where no !-lactone was detected. 

Conversion: 85%, Regioselectivity: 99 : 1. 

 
1H-NMR (400.130 MHz, CDCl3) [signals of the other diastereomer, if separated]: ! = 0.92 (d, 

J = 6.4 Hz, 3H), [0.95 (d, J = 6.7 Hz)], 1.21 (s, 6H), 1.22-1.79 (m, 10H), 1.82-1.99 (m, 1H), 

2.34-2.47 (m, 1H), 2.51-2.65 (m, 1H), 4.14-4.24 (m, 1H), 4.31-4.39 (m, 1H).  

 
13C-NMR (100.613 MHz, CDCl3) [doubled signal set due to 2 diastereomers]: ! = 18.7, 20.0, 

21.5, 21.7, 29.1, 29.3, 29.4, 29.4, 29.4, 29.7, 31.0, 31.0, 36.6, 37.3 (2C), 37.7, 38.0, 38.2, 

44.1, 44.1, 66.5, 66.5, 71.1 (2C), 179.9, 180.1. 

 

HRMS (CI): calculated (M-CH3): 213.149070, found: 213.148997. 

 

Hydroformylation of 6!:=9=K&+3.$<=3&$=?=&*&"

   

Following general procedure 3, 7">1C1K%(5*F@15%F1A1%+%# -&,# 5@.$*6*$3@"&(%.# &+.#

'*+0%$,)*+#&+.#$%2)*,%"%'()0)(@#-%$%#.%(%$3)+%.#?@#TG1&+&"@,),9#Method: 135 °C, hold 10 

min. Retention times: 7">1C1K%(5*F@15%F1A1%+%U# O9O8# 3)+D# 5@.$*6*$3@"&(%.# 4$*./'(,U#

A9RRD#P9CP#3)+9#G*+0%$,)*+U#MfD#H%2)*,%"%'()0)(@U#8A#U#PV9#

#

P',*2&2+&'(;(/,+(.*"&$%&'()&*+2"

#

S5$%%#.)66%$%+(#%F4%$)3%+(,#-%$%#"&/+'5%.#(*#.%(%$3)+%#(5%#($&+,%,(%$)6)'&()*+#'&(&"@,(9#

S5$%%#6"&,<,#-%$%#'5&$2%.#%&'5#-)(5#Methyl-diphenylphosphinite (3) (108 mg, 0.50 mmol) 

in THF (25 ml). To each reaction mixture was added But-3-en-1-ol (434 µl, 361 mg, 5.00 

mmol). To flask 1 Rh(CO)2acac (12.9 mg, 0.05 mmol) was added. To flask 2 molecular sieves 

(4 Å) were added. To flask 3 Rh(CO)2acac (12.9 mg, 0.05 mmol) and molecular sieves (4 Å) 

were added. The reaction mixtures were heated at 40 °C for 2 ! h. After cooling to RT the 

reaction mixtures containing Rh(CO)2acac were filtrated over Al2O3 (neutral) to remove the 

Rhodium catalyst. The solvents of all reaction mixtures were evaporated and the residue was 



analyzed by NMR spectroscopy. The samples (1 and 3) which contained Rh(CO)2acac 

showed both phosphinites [Homoallyl-diphenylphosphinite (2) as well as Methyl-

diphenylphosphinite (3)] in a ratio of about 1 : 1. Sample 2 which contained only the 

molecular sieves showed only the Methyl-diphenylphosphinite (3) as the starting material. #

#

#
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