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Schematic Overview of the Products Synthesized and the
Experimental Steps with Yields Included
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Scheme S1. Graphical representation of the structures of all final FAHFA compounds.
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Experimental Steps with Yields Included

(0] 0] Phenylglyoxylic acid (20 mol%) 0 (0]
/\(‘/))k * /\Q)J\ H0 > W
7 ™, OH n M hv(2x85W CFL household bulbs) n m OH

1a—f 2a-f 52-68% 3a—f
1] ml[2 ] n]l[3 [m n [ Yield (%)
al 1||la | 11{|a |1 1 53
b| 2||b 10| b |2 10 63
c| 3|l¢ | 9]|lc |3 9 52
d| 4||d| g||d |4 8 54
e| 5/|le | 7||le |5 7 67
f 8| f 4 f |8 4 68

Scheme S2. The photochemical hydroacylation reaction of aldehydes with alkenes to oxo fatty
acids (products with yields).

4 |m n | Yield (%)
M conc. Hy,SO, M b |2 10 86
T c 3 9 92
n m OH 84-92% n m OMe d 4 8 84
3a-f 4a—f e 5 7 88
f 8 4 85

Scheme S3. The synthesis of oxo methyl esters from oxo fatty acids (products with yields).

n | Yield (%)

1 64
10 76
9 72
8 69
7
4

0 ] OH 0]
A P A
—_— >
n m OMe 64-77% n m OMe

4a-f 5a—f 67

77

-0 o0T® | O
oD WN |3

Scheme S4. The synthesis of alcohols 5a—f via oxo functionality reduction (products with
yields).
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(0]
CA or PA or OA )k
OH O EDCI.HCI, Et;N, 4-DMAP, dry CH,Cl, R” ~O o)
Ao roas A o
S5a-f 6a-p
6 lm n R Yield (%)
a 1 11  CH3(CH2)4- 77
b | 1 11 CH;3(CHy)s- 75
¢ | 1 11 CHs(CHy);CH=CH(CHy),- 74
d 2 10 CHj3(CHo)s- 74
e 2 10  CH3(CHy)44- 79
f |2 10 CH3(CH,);CH=CH(CH,)- 81
g |3 9 CHsCHyu- 76
h 3 9 CH3(CHa)14- 7
i 3 9 CH3(CH,)7,CH=CH(CHy);- 81
j 4 8 CH3(CHy)s- 82
k |4 8 CHsCHw 85
I |4 8  CHjy(CH,),CH=CH(CHy);- 84
m | 5 7 CHy(CHp) 73
n 8 4 CH3(CH3)4- 75
o 8 4 CH3(CH2)14- 77
p | 8 4 CHs3(CHy);CH=CH(CHy);- 76

Scheme S5. The coupling reaction between alcohols and FAs in the first synthetic route
(products with yields).

X Jiy
M LiOH.H,0 =~ R0 Q
M THF:H,0 MOH
n m OMe 35-50% n m
6a-p Ta-p
7 |m n R Yield (%)
a 1 11 CH3(CHy)s- 35
b 1 11 CH3(CH2)14- 42
(o] 1 11 CH3(CH2)7CH=CH(CH2)7- 41
d | 2 10 CH;(CHys 39
e | 2 10 CH3(CHa)s- 46
f 2 10 CH3(CH2)7CH=CH(CH2)7' 50
g |3 9 CHjCHys 38
h |3 9 CHj3(CHap)1a- 48
i 3 9 CHj3(CH,);CH=CH(CH,);- 49
j |4 8 CHyCHys 42
k |4 8 CHaCHys- 39
I |4 8 CHs(CHy);CH=CH(CH,);- 43
m | 9 7 CHy(CHos 45
n 8 4 CH3(CH3)4- 37
o |8 4  CHs3(CHy)4- 40
p | 8 4 CH3(CHy);CH=CH(CH,)- 36

Scheme S6. The synthesis of FAHFASs through saponification of esters (products with yields).
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TBDMS-CI
imidazole
4-DMAP,

HO/\QQ\OH dry DMF
8 31-33%
a-e

Yield (%)
8-11| m 9 (10|11
a 5 | 32| 85|55
b 6 | 33| 85|58
c 7 | 31| 83|61
d 9 | 32| 81|59
e | 10 | 31| 79 | 56

9a-e

79-85%

10a-e

55-61%
? 11a-e

MePPh3Br
PCC n-BuLi (1.6 M in hexanes)
Buli (1.6 M in hexan
HO™ Y "OTBDMS g G 07 Y\, OTBDMS dry THF Z Y, “OTBDMS

Scheme S7. Synthetic pathway for the conversion of a,«w-commercially available diols to -
alkenyl alcohols (products with yields).

(¢}
A >oTBDMS +/\H)L
m n H
11a-e 12a-e
13 | m n | Yield (%)

a |5 7 44

b 6 6 52

c 7 5 49

d 9 3 52

e 10 2 46

Phenylglyoxylic acid (20 mol%) o]

H,O

hv (2 x 85 W CFL household bulbs) /\(\/)M OTBDMS

44-52%

13a-e

Scheme S8. The photochemical hydroacylation reaction of w-alkenyl alcohols and aldehydes

(products with yields).

O

MOTBDMS

13a-e

NaBH,, CH;OH /\M)\/\MA
0676% 0 " OTBDMS

Yield (%)

OH

o~No w»|3
NwWwoo N>

14a-e

® Q0T

-
o

74
76
71
66
70

Scheme S9. The synthesis of alcohols 14a—e via oxo functionality reduction (products with

yields).
O
o CA or PA or OA i
/\M)\/\H/\ EDCI.HCI, Et;N, 4-DMAP, dry CH,Cl, /R\M)O\/\H/\
n - OTBDMS 72-84% . m OTBDMS
14a-e 15a-n
15 [m n_ R Yield (%)
a 5 7  CH3(CHy)4- 77
b 5 7 CH3(CH2 7CH=CH(CH2)7- 84
C 6 6 CHg(CHZ 4- 79
d |6 6 CHsCHo)a 84
e |6 6 CHj(CHy);CH=CH(CH,);- 83
f 7 5 CH3(CHy)- 79
g 7 5 CH3(CHy)1a- 74
h 7 5 CHs3(CHy);CH=CH(CHy);- 82
i 9 3 CH4(CHos- 72
i |9 3 CHy(CHs 76
k |9 3 CHs(CH,);CH=CH(CHy)s- 81
I 10 2 CHy(CHy)s- 80
m |10 2 CHy(CHy)s 80
n |10 2 GHy(CH,);CH=CH(CH,);- 82
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Scheme S10. The coupling reaction between alcohols and FAs in the second synthetic route

(products with yields).
o} o}
RLO TBAF, dry THF RJ\O
71-80% /\M)\/\H/\
/\MMOTBDMS - 2 OH
15a-n 16a-n
16 [m n R Yield (%)
a 5 7  CHs(CHo)4- 76
b 5 7 CH3(CH2)7CH=CH(CH2)7- 74
C 6 6 CH3(CH2)4- 79
d |6 6 CHy(CHp)sr 75
e |6 6 CHs(CHy);CH=CH(CH,);- 73
f 7 5 CHj(CHy)s 78
g |7 5 CHsCHaus 75
h 7 5 CH(CH,);CH=CH(CH,);- 79
i |9 3 CHy(CHys 71
i |9 3 CHsCHs 4
k |9 3 CHs(CH,),CH=CH(CH,);- 76
| 10 2 CHs(CHa)s- 78
m [ 102 CHy(CHy)y,- 80
n |10 2 GH,y(CH,),CH=CH(CH,)- 79

Scheme S11. The deprotection of tert-butyldimethylsilyl (TBDMS) group (products with

yields).
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O (0]
RJ\O Jones reagent, acetone RJ\O 0
A 50-89% AN
n m OH n m OH
16a—n 17a—n

17 |m n R Yield (%)

a 5 7 CH3(CH2)s- 84

b |5 7 CHj(CHy);CH=CH(CH,);- 82

c 6 6  CHj3(CHy)s- 84

d 6 6  CH3(CHy)s- 86

e 6 6  CH(CHy)7CH=CH(CHy)s- 83

f 7 5  CH3(CHy)- 80

g |7 5 CHsCHou- 85

h 7 3 CH3(CHy);CH=CH(CH,);- 86

i 9 3 CHs(CHy)s- 82

i |9 3 CHyCHyw- 89

k |9 3 CHs(CH,);CH=CH(CH,)- 87

I |10 2 CHy(CHo)s 81

m |10 2 CHy(CHy)a 80

n_ |10 2 CHy(CH,);CH=CH(CH,),- 85

Scheme S12. The oxidation of alcohols 16a-n to FAHFASs (products with yields).
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NMR Spectra
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