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Experimental Section

Synthesis of-keto-2-substituted furans

Method A: Addition of furyl lithium to epoxides* followed by PCC oxidation of the
resulting alcohols

0
. R/ R OH 0]
/@ n-BulLi/ether K2 3 ]\ PCC 7\
R4 > g Ri @) R3 DCM R4 O R3
O 0°c
R2 R2

R¢=H, Me
In a two necked flask were placed under an inenoaphere furan or 2-methylfuran (20
mmol) in dry diethyl ether (50 mL). At 8C were added n-BuLi (15 mmol, 1.6 M in
hexanes) and the reaction was let at room temper&bu 2 hours. Then the appropriate
epoxide (10 mmol) was added at@and the reaction mixture was left for an addiat6

h at room temperature. After quenching withGH and extraction with ether, the solvent
were evaporated and the residue was chromatogragshiegl hexane/ethyl acetate~5-10/1.
The B-hydroalkyl-2-substituted furans were isolated i5-8% vyields (based on the
epoxide). The purified furans were subsequentlydiaed with 1.5 equiv of PCC in
dichloromethane (4 h, room temperature) to prodtiee desiredp-keto-2-substituted
furans in 42-78% yield after column chromatogragigxane/ethyl acetate~10-15/1).
1-(Furan-2-yl)tetradecan-2-ol

@\/OC/\/\/\/\/\/
(@)
1-(Furan-2-yl)tetradecan-2-ol was prepared in 77étdyby the reaction of 2-furyl lithium
with commercially available 1,2-epoxytetradecatt¢. NMR (300 MHz, CDCY): 7.35 (br
s, 1H), 6.30 (m, 1H), 6.10 (br s, 1H), 3.88 (m, 1MB4 (dd, J= 15.0 Hz, §=5.0 Hz, 1H),
2.71 (dd, = 15.0 Hz, = 8.0 Hz, 1H), 1.72 (br s, 1H -OH), 1.43-1.52 @hl), 1.20-1.40
(m, 18H), 0.88 (t, J = 7.0 Hz, 3H))C NMR (75 MHz, CDCJ): 153.0, 141.6, 110.3, 106.9,
70.5, 36.7, 36.1, 31.9, 29.6, 29.6, 29.6, 29.66,229.6, 29.3, 25.6, 22.7, 14.1; MS (EI):
280 (M, 1%), 262 (M-H,0, 4%), 197 (3%), 121 (9%), 107 (12%), 94 (20%)(B20%).
1-(Furan-2-yl)tetradecan-2-one (1)
@\).W
O

1
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It was isolated in 78% yield after the oxidationls{furan-2-yl)tetradecan-2-ol with PCC.
'H NMR (300 MHz, CDCJ): 7.36 (br s, 1H), 6.34 (m, 1H), 6.18 (br s, 1B)69 (s, 2H),
2.44 (t, J = 7.5 Hz, 2H), 1.50-1.62 (m, 2H), 1.2861(m, 18H), 0.88 (t, J = 7.0 Hz, 3H);
13C NMR (75 MHz, CDCJ): 206.3, 148.4, 142.0, 110.6, 108.1, 42.4, 41199,329.6, 29.6,
29.5, 29.4, 29.4, 29.3, 29.3, 29.3, 29.1, 23.6; (€8: 278 (M', 8%), 197 (100%), 179
(1%), 137 (3%), 123 (12%), 109 (20%), 95 (37%),(83%), 57 (82%); HRMS: calcd for
Ci1gH3002+H, 279.232; found 279.231.

1-(5-Methylfuran-2-yl)hexan-2-of*

Me/@\)oi/\/

O
1-(5-Methylfuran-2-yl)hexan-2-ol was prepared irf@4ield by the reaction of 5-methyl-
2-furyl lithium with commercially available 1,2-epghexane.'H NMR (300 MHz,
CDCl): 5.97 (d, J = 3.0 Hz, 1H), 5.88 (d, J = 3.0 H4),13.84 (m, 1H), 2.79 (dd ¥ 15.0
Hz, } = 4.0 Hz, 1H), 2.63 (ddy ¥ 15.0 Hz, §=8.0 Hz, 1H), 2.26 (s, 3H), 1.78 (br s, 1H -
OH), 1.32-1.52 (m, 4H), 0.91 (t, J = 7.0 Hz, 3HC NMR (75 MHz, CDC}): 151.1,
151.0, 107.7, 106.0, 70.4, 36.3, 36.2, 27.8, 21N, 13.5.
1-(5-Methylfuran-2-yl)hexan-2-one (63

Me/@\/ﬁ\/\/
@)
6
It was isolated in 63% yield after oxidation of 3+fiethylfuran-2-yl)hexan-2-ol with PCC.
'H NMR (300 MHz, CDC}): 6.05 (d, J = 3.0 Hz, 1H), 5.91 (d, J = 3.0 HH),13.63 (s,
2H), 2.45 (t, J = 7.5 Hz, 2H), 2.26 (s, 3H), 1.4991(m, 2H), 1.23-1.35 (m, 2H), 0.88 (t, J
= 7.5 Hz, 3H);"*C NMR (75 MHz, CDCJ): 206.8, 151.7, 146.5, 108.8, 106.4, 42.6, 41.4,
25.7, 22.2, 13.8, 13.5; MS (El): 180 (M#2%), 95 (100%), 85 (40%), 79 (9%), 65 (19%),
57 (41%).
trans-2-(5-Methylfuran-2-yl)cyclohexanof

OH

(@)

trans-2-(5-Methylfuran-2-yl)cyclohexanol was preparedbit? yield by the reaction of 5-
methyl-2-furyl lithium with commercially availablg,2-epoxycyclohexanéH NMR (300

MHz, CDCk): 5.97 (d, J = 3.0 Hz, 1H), 5.88 (d,9 3.0 Hz, 1H), 3.57 (m, 1H), 2.48 (d{, J
= 11.0 Hz, 3 = 3.0 Hz, 1H), 2.26 (s, 3H), 1.71-2.10 (m, 5HB4L(m, 1H), 1.30 (m, 2H);
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13C NMR (75 MHz, CD(J): 155.4, 151.0, 106.1, 105.9, 73.0, 45.9, 34.01,35.4, 24.6,
13.5.
2-(5-Methylfuran-2-yl)cyclohexanone (83

R
Meo

8
It was isolated in 60% yield after oxidation twans-2-(5-methylfuran-2-yl)cyclohexanol
with PCC."H NMR (300 MHz, CDGJ): 6.02 (d, J = 3.0 Hz, 1H), 5.91 (d, J = 3.0 Ha),1
3.64 (dd, d = 10.5 Hz, § = 5.5 Hz, 1H), 2.45-2.54 (m, 1H), 2.36-2.43 (m,)1R.26 (s,
3H), 2.22-2.29 (m, 1H), 1.92-2.11 (m, 3H), 1.729L.8n, 2H); **C NMR (75 MHz,
CDCl): 208.9, 151.3, 150.6, 107.3, 106.1, 50.7, 41252,327.6, 24.3, 13.5; MS (El): 178
(M*, 32%), 150 (19%), 121 (100%), 107 (27%), 95 (2379)(19%).
2-(5-Methylfuran-2-yl)-1-phenylethanof

OH
Me/Q\/kph

2-(5-Methylfuran-2-yl)-1-phenylethanol was prepaiad30% yield by the reaction of 5-
methyl-2-furyl lithium with commercially availablepoxystyrene’H NMR (300 MHz,
CDCly): 7.29-7.38 (m, 5H), 5.98 (d, J = 3.0 Hz), 5.89J& 3.0 Hz), 4.97 (dd; & 8.0 Hz,
J =5.0 Hz, 1H), 3.02 (ddy ¥ 5.0 Hz, 4= 3.0 Hz, 1H) 2.95 (dd;¥ 8.0 Hz, J = 3.0 Hz,
1H), 2.29 (s, 3H), 2.23 (br s, 1H, -OHYC NMR (75 MHz, CDGJ): 151.3, 150.4, 143.4,
128.4, 127.6, 125.7,108.1, 106.1, 72.9, 38.6,.13.5
2-(5-Methylfuran-2-yl)-1-phenylethanone (10j

O
MG/Q\)J\ph
10
It was isolated in 42% yield after oxidation of 2+4fiethylfuran-2-yl)-1-phenylethanol with
PCC."H NMR (300 MHz, CDGJ): 8.00 (d, J = 7.0 Hz, 2H), 7.57 (t, J = 7.0 Hil)17.47
(t, J = 7.0 Hz, 2H), 6.10 (d, J = 3.0 Hz, 1H), 5(81J = 3.0 Hz, 1H), 4.25 (s, 2H), 2.26 (s,
3H); *C NMR (75 MHz, CDCJ): 195.3, 151.7, 146.3, 136.3, 133.3, 128.6, 108085,
38.5, 13.5; MS (El): 200 (M 30%), 171 (2%), 157 (1%), 128 (3%), 115 (2%), 105
(100%), 95 (85%), 77 (49%), 65 (5%), 51 (18%).

1-(Furan-2-yl)hexan-2-of
OH
2
o) n-Bu
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1-(Furan-2-yl)hexan-2-ol was prepared in 71% vyieldreaction of 2-furyl lithium with
commercially available 1,2-epoxyhexartel NMR (300 MHz, CDCJ): 7.34 (br s, 1H),
6.31 (br s, 1H), 6.10 (br s, 1H), 3.88 (m, 1H),&22882 (dd, J = 2.0 Hz, J = 9.0 Hz, 1H),
2.74-2.69 (dd,yJ= 4.5 Hz, 4 = 9.0 Hz, 1H), 1.83 (br s, 1H), 1.53-1.27 (m, 66191 (t, J =
4.0 Hz, 3H);**C NMR (75 MHz, CDCJ): 153.0, 141.5, 110.3, 107.0, 70.5, 36.4, 36.2,
27.8,22.7,14.1.

1-(Furan-2-yl)hexan-2-one (16)

B
e} n-Bu
16
It was isolated in 78% yield after oxidation offlir@an-2-yl)hexan-2-ol with PCCH NMR
(300 MHz, CDC}): 7.35 (d, J = 2.0 Hz, 1H), 6.33 (dd,392.0 Hz, J = 3.5 Hz, 1H), 6.18
(d, J = 3.5 Hz, 1H), 3.69 (s, 2H), 2.44 (t, J =KAZA) 2H), 1.54 (m, 2H), 1.27 (m, 2H), 0.87
(t, J = 7.5 Hz, 3H)*C NMR (75 MHz, CDCJ): 206.5, 148.4, 142.1, 110.7, 108.2, 42.5,
41.6, 25.7, 22.2, 13.8; MS (EI): 166 (M68%), 85 (95%), 81 (89%), 57 (100%), 53 (65%).
HRMS: calcd for GoH140,+H, 167.107; found 167.106.

1-(Furan-2-yl)propan-2-one (18)
O
BN
e} Me
18

Ketonel8is commercially available by ALFA Chem.
1-(5-Methylfuran-2-yl)-3-phenylpropan-2-ol

/I OH
Me o)

1-(5-Methylfuran-2-yl)-3-phenylpropan-2-ol was paeed in 68% vyield by reaction of 5-
methyl-2-furyl lithium with commercially availablé,3-epoxypropyl)benzenéH NMR
(300 MHz, CDC}): 7.22-7.32 (m, 5H), 6.00 (d, J = 3.0 Hz, 1H),&%(8, J = 3.0 Hz, 1H),
4.11 (m, 1H), 2.68-2.88 (m, 4H), 2.26 (s, 3H), 1(dis, 1H):**C NMR (75 MHz, CDCJ):
151.2, 150.6, 138.3, 129.5, 128.5, 126.5, 107.6,11(/1.5, 43.1, 35.5, 13.5. HRMS: calcd
for Ci4H160-+H, 217.123; found 217.121.

1-(5-methylfuran-2-yl)-3-phenylpropan-2-one (20)

0]

/ \
Me™ g

20
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It was isolated in 55% yield after oxidation of 3+fethylfuran-2-yl)-3-phenylpropan-2-ol
with PCC.*H NMR (300 MHz, CDGJ): 7.23-7.35 (m, 3H), 7.17 (dd; 3 7.0 Hz, = 1.5
Hz, 2H), 6.05 (d, J = 3.0 Hz, 1H), 5.92 (d, J =B 1H), 3.74 (s, 2H), 3.68 (s, 2H), 2.26
(s, 3H); °C NMR (75 MHz, CDC}): 203.8, 151.8, 146.0, 133.8, 129.5, 128.7, 127.0,
109.2, 106.5, 48.7, 41.9, 13.5; MS (El): 214" (MI5%), 95 (100%), 91 (52%), 79 (5%), 65
(12%); HRMS: calcd for gH140,+H, 215.107; found 215.106.
Method B: Cross coupling ofa-iodo ketones with 2-methylfurart

O

NP o)
A ]\
Yy e LN

Me™ ™o FeSO4MH,0,
DMSO

In a one-neck flask were placed 2-methylfuran (30ah 10 equiv), the appropriateiodo
ketone (5.0 mmol, 1 equiv), Fea@,0 (2.5 mmol, 0.5 equiv) and DMSO (20 mL).
Subsequentlyt1,0, (0.75 mL, 35% in KO, 8.6 mmol, 1.9 equiv) were added &0 The
o-iodo ketones were prepared by iodination of theresponding ketone with
l/selectfluoP in methanolf After 1-2 h the reaction was complete (TLC). Digtather
was added and the organic layer was washed witte bilihep-keto-2-substituted furans
were isolated in 52-71% vyield after column chrorgaaphy using hexane/ethyl
acetate~10-15/1.

1-(4-Methoxyphenyl)-2-(5-methylfuran-2-yl)ethanong12)’

M\
Meo

12 OMe

Ketone 12 was prepared in 69% vyield by coupling 2-methylfuravith o-iodo p-
methoxyacetophenontd NMR (300 MHz, CDCJ): 8.00 (d, J = 7.0 Hz, 2H), 6.94 (d, J =
7.0 Hz, 2H), 6.08 (d, J = 3.0 Hz, 1H), 5.90 (d, 3.6 Hz, 1H), 4.20 (s, 2H), 3.88 (s, 3H),
2.26 (s, 3H)*C NMR (75 MHz, CDCJ): 193.9, 163.6, 146.7, 131.0, 129.3, 113.8, 108.8,
106.5, 55.5, 38.4, 13.6; MS (EIl): 230 (M%), 135 (100%), 107 (8%), 95 (8%), 77 (12%),
64 (5%).

1-(4-Bromophenyl)-2-(5-methylfuran-2-yl)ethanone (&)’

0

I\
Me o

14 Br
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Ketone 14 was prepared in 71% vyield by coupling 2-methylfuraith o-iodo p-
bromoacetophenon&d NMR (300 MHz, CDCJ): 7.84 (d, J = 7.0 Hz, 2H), 7.60 (d, J = 7.0
Hz, 2H), 6.08 (d, J = 3.0 Hz, 1H), 5.90 (d, J = B 1H), 4.21 (s, 2H), 2.25 (s, 3HJC
NMR (75 MHz, CDC}): 194.3, 151.8, 145.8, 134.9, 131.9, 130.1, 128(®.1, 106.6,
38.6, 13.5; MS (EI): 278 (M 10%), 280 (11%), 183 (43%), 185 (41%), 155 (20%&)7
(16%), 95 (100%), 76 (9%), 75 (8%).

2-(5-Methylfuran-2-yl)-1-(thiophen-2-yl)ethanone (2)*

M\ ]
MeO

=
2 s/
Ketone 22 was prepared in 52% vyield by coupling 2-methylfuraith o-iodo 2-
acetylthiopheneH NMR (300 MHz, CDGJ): 7.78 (d, J = 1.5 Hz, 1H), 7.69 (d, J = 1.5 Hz,
1H), 7.13 (t, J = 1.5 Hz, 1H), 6.12 (d, J = 2.5 HH), 5.91 (d, J = 2.5 Hz, 1H), 4.17 (s,
2H), 2.26 (s, 3H)*C NMR (75 MHz, CDCJ): 188.1, 151.8, 146.0, 143.4, 134.2, 132.9,
128.1, 109.1, 106.6, 39.4, 13.5; MS (EIl): 206 (I24%), 111 (99%), 95 (100%), 83 (7%),
67 (5%), 51 (5%).

General procedure for the synthesis of 3@)-furanones via

photooxygenation offf-keto-2-substituted furans

o) 0-_Rs
]\ 1. 10,/MeOH |
Ri™ >0 Rs 2 Me,s © Rz

Rz 3. EtsN Ri o

In a vial was dissolved the appropri@it&eto-2-substituted furan (0.2 mmol) in MeOH (1
mL). Methylene blue was added (concentrationM) and the tube was irradiated with
visible light using a 300 W Xenon lamp, under astant flow (bubbling) of oxygen gas.
After the disappearance of the starting materialQ)Tthe solvent was evaporated, and
replaced by CLCl, or CDCEk. Then MeS were added (0.8 mmol, 4 equiv) and stirring
continued for 16 h at 2%, followed by EfN (0.2 mmol, 1 equiv). After 10 h the solvent
was evaporated and the residue was chromatographeavide the 3(R)-furanones in
53-83% vyield. For the case of the chromatograplyicaistable 3(B)-furanone-substituted
aldehydes formed in the photooxygenation processarfosubstituted furaris 16 and18,
direct reduction of the crude reaction mixture WitBBH, (1.2 equiv) in moistened THF

provided the corresponding alcohdls 17 and19, respectively).
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5-Dodecyl-2-(2-hydroxyethyl)furan-3(2H)-one (5)

° |
HO 5 (73% from 1)
o}

'H NMR (300 MHz, CDCJ): 5.45 (s, 1H), 4.60 (t, J = 7.0 Hz, 1H), 3.86 @hl), 2.50 (t, J
= 7.0 Hz, 2H), 2.40 (br s, -OH), 1.92-2.14 (m, 2H)$0-1.69 (m, 2H), 1.22-1.40 (m, 18H),
0.88 (t, J = 7.0 Hz, 3H)*C NMR (75 MHz, CDCY): 205.5, 194.5, 103.2, 84.4, 59.1, 33.9,
31.9, 30.8, 29.6, 29.5, 29.5, 29.4, 29.3, 29.21,235.0, 22.6, 14.0; MS (El): 296 (M3%),
252 (49%), 209 (14%), 167 (19%), 139 (16%), 1110€aD 81 (10%), 55 (15%); HRMS:
calcd for GgH3,03+H, 297.243; found 297.242.
5-Butyl-2-(2-oxopropyl)furan-3(2H)-one (7)

o-_-n-Bu

|
o)

Me O
7 (65% from 6)

'H NMR (300 MHz, CDC}): 5.46 (s, 1H), 4.86 (ddy & 9.5 Hz, 3= 3.0 Hz, 1H), 3.03 (dd,
J = 18.0 Hz, 4= 3.0 Hz, 1H), 2.70 (ddy ¥ 18.0 Hz, 4= 9.5 Hz, 1H), 2.49 (t, J = 8.0 Hz,
2H), 2.23 (s, 3H), 1.56-1.87 (m, 2H), 1.32-1.44 @H), 0.93 (t, J = 7.0 Hz, 3H)*C NMR
(75 MHz, CDC¥§): 203.9, 203.7, 194.5, 103.1, 81.0, 44.4, 30.51,328.0, 22.2, 13.6; MS
(El): 196 (M, 13%), 179 (4%), 153 (100%), 136 (12%), 97 (41%4),(38%), 55 (19%);
HRMS: calcd for GiH1603, 196.1099; found 196.1101.
2-(2-Oxopropyl)-4,5,6,7-tetrahydrobenzofuran-3(2)-one (9)
O
o:(_gzj(j
Me o
9 (57% from 8)

'H NMR (300 MHz, CDCY): 4.83 (dd, J = 9.5 Hz, d = 2.5 Hz, 1H), 3.06 (dd; ¥ 18.0
Hz, » = 3.5 Hz, 1H), 2.68 (dd; ¥ 18.0 Hz, 4= 10.0 Hz, 1H), 2.40-2.46 (m, 2H), 2.23 (s,
3H), 2.15-2.22 (m, 2H), 1.78-1.87 (m, 2H), 1.631L.f, 2H); **C NMR (75 MHz,
CDCl): 204.1, 202.2, 188.6, 112.9, 80.3, 44.5, 30.18,281.7, 21.6, 18.1; HRMS: calcd
for C11H1403, 194.0943; found 194.0944.
2-(2-Oxopropyl)-5-phenylfuran-3(2H)-one (11§

o)
o:(_q 11 (83% from 10)

Me O
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'H NMR (300 MHz, CDCJ): 7.80 (d, J = 7.0 Hz, 2H), 7.54 (t, J = 7.0 H#)17.48 (d, J =
7.0 Hz, 2H), 6.07 (s, 1H), 5.10 (dd,J9.5 Hz, 4= 3.0 Hz, 1H), 3.12 (dds ¥ 18.0 Hz, J
= 3.0 Hz, 1H), 2.85 (dd.1¥ 18.0 Hz, = 9.5 Hz, 1H), 2.26 (s, 3H}*C NMR (75 MHz,
CDCly): 203.6, 203.3, 185.7, 132.9, 128.9, 128.6, 1210D.7, 81.4, 44.6, 30.2; MS (El):
216 (M, 12%), 173 (100%), 129 (10%), 115 (3%), 102 (78%4),(18%), 63 (2%), 51
(7%); HRMS: calcd for &H1,03, 216.0786; found 216.0785.
5-(4-Methoxyphenyl)-2-(2-oxopropyl)furan-3(2)-one (13)

OMe

0 13 (81% from 12)
Me O

'H NMR (300 MHz, CDC}): 7.75 (d, J = 7.5 Hz, 2H), 6.96 (d, J = 7.5 HH#),25.95 (s,
1H), 5.08 (dd, J= 9.5 Hz, d = 3.0 Hz, 1H), 3.88 (s, 3H), 3.12 (dd,9J18.0 Hz, 4= 3.0
Hz, 1H), 2.82 (dd, J= 18.0 Hz, 4 = 9.5 Hz, 1H), 2.27 (s, 3H)*C NMR (75 MHz,
CDCly): 203.6, 202.9, 185.5, 163.4, 129.6, 121.0, 119930, 81.3, 55.5, 44.7, 30.2; MS
(El): 246 (M, 1%), 228 (55%), 213 (43%), 200 (60%), 185 (8928 131%), 115 (100%),
105 (24%), 89 (12%), 69 (78%), 51 (10%); HRMS: ddiar C,4H1404+H, 247.097; found
247.096.
5-(4-Bromoxyphenyl)-2-(2-oxopropyl)furan-3(2H)-one (15)

Br

0]

|
o)

Me O
15 (77% from 14)

'H NMR (300 MHz, CDCY)): 7.63 (d, J = 7.5 Hz, 2H), 7.60 (d, J = 7.5 HH),26.06 (s,
1H), 5.08 (dd, J= 9.5 Hz, J = 3.0 Hz, 1H), 3.13 (dds ¥ 18.0 Hz, 4= 3.0 Hz, 1H), 2.86
(dd, 1 = 18.0 Hz, = 9.5 Hz, 1H), 2.26 (s, 3H}°C NMR (75 MHz, CDC}): 203.5, 203.1,
184.3, 132.2, 128.5, 127.7, 127.5, 101.0, 81.5%,420.1; MS (El): 294 (M 10%), 296
(11%), 251 (100%), 253 (100%), 180 (89%), 182 (90%®5 (16%), 157 (15%), 101
(50%), 71 (45%), 51 (11%); HRMS: calcd fors811:0sBr+H, 294.997; found 294.996.
5-Butyl-2-(2-hydroxyethyl)furan-3(2H)-one (17)

° |
HO
(@]
17 (74% from 16)



Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

10

'H NMR (300 MHz, CDCJ): 5.46 (s, 1H), 4.61 (t, J = 7.0 Hz, 1H), 3.86 @hl), 2.51 (t, J

= 7.0 Hz, 2H), 2.40 (br s, -OH), 1.92-2.14 (m, 2H)58-1.70 (m, 2H), 1.37-1.46 (m, 2H),
0.92 (t, J = 7.0 Hz, 3H)*C NMR (75 MHz, CDCJ): 205.5, 194.4, 103.2, 84.4, 59.2, 33.9,
30.5, 28.0, 22.2, 13.6; MS (El): 184 (M1%), 140 (100%), 111 (27%), 97 (89%), 81
(15%), 67 (18%), 55 (13%); HRMS: calcd forgH160s+H, 185.118; found 185.117.
2-(2-Hydroxyethyl)-5-methylfuran-3(2H)-one (19)

O
Hofq
O
19 (70% from 18)

'H NMR (300 MHz, CDCJ): 5.48 (s, 1H), 4.62 (t, J = 7.0 Hz, 1H), 3.87 @hi), 2.36 (br
s, -OH), 2.25 (s, 3H), 1.94-2.16 (m, 2H3¢ NMR (75 MHz, CDCJ): 205.5, 190.4, 104.2,
84.8, 59.1, 33.8, 16.9; MS (EI): 142 (ML%), 111 (9%), 98 (100%), 85 (8%), 68 (15%),
55 (8%); HRMS: calcd for &100s+H, 143.071; found 143.070.
5-Benzyl-2-(2-oxopropyl)furan-3(2H)-one (21)

O _CH,Ph

|
0

Me O
21 (57% from 20)

'H NMR (300 MHz, CDC}): 7.22-7.36 (m, 5H), 5.36 (s, 1H), 4.89 (dd=J9.5 Hz, =
2.5 Hz, 1H), 3.78 (s, 2H), 3.03 (dd,J 18.0 Hz, = 3.0 Hz, 1H), 2.73 (dds ¥ 18.0 Hz,
J = 10.0 Hz, 1H), 2.21 (s, 3H¥’C NMR (75 MHz, CDCJ): 203.6, 203.5, 192.4, 134.2,
129.1, 128.9, 127.5, 104.3, 81.5, 44.2, 37.3, 30K (El): 230 (M, 9%), 187 (100%), 144
(14%), 115 (49%), 105 (8%), 91 (29%), 69 (13%)(&%); HRMS: calcd for H140s+H,
231.102; found 231.101.
2-(2-Oxopropyl)-5-(thiophen-2-yl)furan-3(2H)-one (23)
|\
O S

|
o)

Me O
23 (77% from 22)

'H NMR (300 MHz, CDC}J): 7.68 (d, J = 1.5 Hz, 1H), 7.64 (t, J = 1.5 H#)17.16 (d, J =
1.5 Hz, 1H), 5.90 (s, 1H), 5.08 (dd,99.0 Hz, = 2.0 Hz, 1H), 3.11 (ddy & 18.0 Hz, J
= 2.0 Hz, 1H), 2.86 (dds&¥ 18.0 Hz, = 10.0 Hz, 1H), 2.27 (s, 3H)*C NMR (75 MHz,
CDCly): 203.6, 202.3, 179.9, 132.1, 131.6, 130.9, 128%6, 81.5, 44.5, 30.2; MS (EI):
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222 (M', 28%), 179 (80%), 137 (14%), 108 (100%), 69 (L9HRMS: calcd for
C11H1003S+H, 223.043; found 223.042.

Synthesis of merrekentrone C
1,1-Dibromo-4-methylpenta-1,3-dieng
Me

PPh3/CBr4
>_\_ — Br
=0 Me —

TCH.ClL .
]

In a dry flask were placed under an inert atmospt@Br (5.5 g, 16.5 mmol) and dry
CH.Cl, (12 mL). At -78°C were added PRI{8.5 g, 32.5 mmol) dissolved in GEl, (20
mL), and immediately after Bt (1.35 mL, 9.5 mmol). After 40 min were added la t
same temperature 3,3-dimethylacrolein (1.0 mL, X0dol) and the reaction temperature
was increased gradually to 28 over a period of 6 hours. Most of the solvent was
evaporated under vacuum and then hexane (150 mé)Jadded to precipitate 0O and
inorganic salts. The supernatant was evaporatednenesidue was chromatographed with
hexane to provide 1.11 g of 1,1-dibromo-4-methytpeh3-diene (46% vyieldfH NMR
(300 MHz, CDC}): 7.11 (d, J = 10.5 Hz, 1H), 5.85 (d, J = 10.5 BH), 1.80 (s, 3H), 1.75
(s, 3H);**C NMR (75 MHz, CDCJ): 140.8, 133.6, 122.2, 88.5, 26.3, 19.3.
2,6-Dimethylhept-5-yn-1,2-diol (30)°

OH

(0]
Me )J\/ — OH
) ) OAc —
Me>:\=<Br n-BuLi (2 equi/) Me . Me—¢

30 Me
Br THF Hzo Me

In a dry flask were placed under an inert atmosphet-dibromo-4-methylpenta-1,3-diene
(1.1 g, 4.7 mmol) and dry THF (7 mL). At -?P€ was addeah-BuLi (6.8 mL, 1.8M in
hexanes, 10.8 mmol). After 1.5 h were syringechatdame temperature hydroxyacetone
acetate (0.61 g, 5.2 mmol) dissolved in THF (6 milt)e reaction was complete after 2 h
(TLC), and 1 mL of HO was added. The mixture was left stirring at rdemperature for
an additional 3 h. At that time the initially foreh@cetate29 had completely hydrolyzed to
diol 30 (GC-MS). After extractive workup, and chromatodrappurification (hexane/ethyl
acetate=3/1) dioBO was isolated as a white solid (0.55 g, 75% vyield)NMR (300 MHz,
CDCl): 5.26 (s, 1H), 3.65 (d, J = 11.0 Hz, 1H), 3.51 (Hl), 2.63 (br s, 1H) 2.14 (br s,
1H), 1.87 (s, 3H), 1.79 (s, 3H), 1.48 (s, 3tHC NMR (75 MHz, CDCY): 149.7, 104.2,
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92.3, 82.6, 70.9, 69.1, 25.5, 24.8, 21.0; MS (EB4 (M', 3%), 136 (2%), 123 (99%), 107
(4%), 91 (5%), 43 (100%); HRMS: calcd fogh; 40, 154.0994; found 154.1002.
4-Methyl-2(2-methylprop-1-enyl)furan (31)

OH
_ OH AgNO; Me 7
Me / > M NN
30 Me hexane € 31 (@)

Me

Me

In a vial containing dioBO (0.55 g, 3.55 mmol) and hexane (7 mL), were addedtalytic
amount of AgNG** (68 mg, 0.36 mmol). After 1 h the reaction was ptete and pure
furan 31 (0.47 g, 95% vyield) was isolated after evaporatidrithe supernatant hexane
solution.'H NMR (300 MHz, CDGJ): 7.09 (br s, 1H), 6.04 (s, 1H), 6.01 (br s, 1”1
(d, J = 1.5 Hz, 3H), 1.96 (d, J = 1.5 Hz, 3H), 1(883H);*C NMR (75 MHz, CDGJ):
153.6, 137.1, 134.8, 121.2, 114.5, 109.8, 26.9),20.8; MS (EI): 136 (M, 100%), 121
(37%), 107 (14%), 91 (51%), 77 (30%), 65 (12%),(3%%); HRMS: calcd for ¢H;,0,
136.0888; found 136.0890.

1-(Furan-3-yl)ethanol

In a dry flask containing MeMgBr (3.4 mL, 3M inZ&t, 10.1 mmol) was added dropwise
at 0°C 3-furaldehyde (0.65 mL, 7.8 mmol) dissolved iy &tO (7 mL). After 30 min,
H,O (300uL) was added and the supernatant organic layerdeeanted, the solvent was
evaporated to leave 0.79 g (96% vyield) of pureutai-3-yl)ethanol*H NMR (300 MHz,
CDCly): 7.39 (s, 1H), 7.38 (d, J = 1.5 Hz, 1H), 6.43X¢&; 1.5 Hz, 1H), 4.86 (q, J = 7.0 Hz,
1H), 1.71 (br s, 1H -OH), 1.49 (d, J = 7.0 Hz, 3HE NMR (75 MHz, CDCY): 143.0,
138.4, 130.3, 108.6, 62.7, 23.8; MS (El): 112" (MI3%), 97 (100%), 94 (84%), 69 (51%),
65 (59%).
1-(Furan-3-yl)ethanoné?

OH O

IBX
Me \ Ny —> Me \ N
o DMSO 0

In a flask were placed 1-(furan-3-yl)ethanol (0¢;8.5 mmol), DMSO (8 mL) anitBX

(2.15 g, 7.7 mmol). The reaction was complete ahrdemperature after 30 min. Diethyl
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ether was added and the resulting solution wasaebel with saturated solution of
NaHCQ;. The solvents were evaporated and the residue wasmatographed
(hexanel/ethyl acetate=10/1). The desired 1-(furgt)ye8hanone was isolated (0.56 g, 72%
yield) as a white solid'H NMR (300 MHz, CDGJ): 8.02 (d, J = 1.5 Hz, 1H), 7.44 (br s,
1H), 6.77 (d, J = 1.5 Hz, 1H), 2.44 (s, 3H}C NMR (75 MHz, CDCJ): 192.4, 147.5,
144.3, 128.1, 108.6, 27.8; MS (EIl): 110 (MB4%), 96 (5%), 95 (100%), 67 (9%), 53
(2%), 50 (5%).

1-(Furan-3-yl)-2-iodoethanone (32%

O 0O
Selectfluor/l, |
Me \ N \ AN
o MeOH 322 L9
In flask were placeMeOH (7 mL), 1-(furan-3-yl)ethanone (0.51 g, 4.65 ofyrelemental

I, (0.83 g, 3.25 mmol) and Selectfl(ibr(0.98 g, 2.77 mmol). After 15 h GC analysis
revealed the complete iodination of the ketone. tMdsmethanol was evaporated under

vacuum and CkCl, was added. The organic layer was washed with 1hXg solution.
After solvent evaporation, 0.79 g of theiodo ketone32 were isolated (78% yieldfH
NMR (300 MHz, CDQJ): 8.13 (d, J = 1.5 Hz, 1H), 7.46 (t, J = 1.5 H#),16.79 (dd, J=
1.5 Hz, J = 1.5 Hz, 1H), 4.13 (d, J=1.0 Hz, 2H}C NMR (75 MHz, CDC}): 187.6,
148.2, 144.6, 124.3, 109.2, 2.5; MS (El): 236 (Ig0%), 141 (1%), 127 (3%), 109 (8%),
95 (100%), 81 (7%), 67 (5%), 53 (23%).
1-(Furan-3-yl)-2-(3-methyl-5-(2-methylprop-1-en-1-y)furan-2-yl)ethanone (27)

I
N Me
Me \)J\O
Me 32 \ d Me T O

we AP TResogmo; M o NN
31 DMSO 27 o

In a flask were placed 0.32 g of alkenyl fu@h(2.35 mmol, 5.0 equiv), 0.11 g of iodide
32(0.46 mmol, 1.0 equiv), 65 mg FeST,0 (0.23 mmol, 0.5 equiv) and DMSO (2 mL).
SubsequentlyH,0, (0.07 mL, 35% in KO, 0.86 mmol, 1.9 equiv) were added at@
After 30 min 0.09 g of iodid82 and 41 mg of FeSL{YH,O were added, accompanied by
the addition of 0.06 mL solution @f,0,. This kind of addition sequence was re-iterated
three additional times every 30 minutes with theargities of reactants (iodid82,
FeSQ.7H,0, H,0,) as follows: 8- 0.085 g, 0.05 g, 0.06 mL, respectivel{!:40.065 g,
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0.04 g and 0.045 mL, respectively; last: 0.045.28 g and 0.03 mL, respectively. After
this multiple additions sequence, diethyl ether a@ded and the solution was washed with
brine. The residue after the evaporation of orgauilwvents was chromatographed with
hexane/ethyl acetate=15/1 to provide 0.15 g ofrdifie7 (46% yield).'H NMR (300
MHz, CDCk): 7.95 (br s, 1H), 7.40 (t, J = 1.5 Hz, 1H), 6(%7J = 1.5 Hz, 1H), 6.01 (s,
1H), 5.97 (br s, 1H) 3.95 (s, 2H), 1.99 (s, 3HR2L(br s, 3H), 1.87 (br s, 3H*C NMR
(75 MHz, CDC§): 190.0, 152.2, 147.9, 143.9, 141.2, 134.8, 12618.8, 114.2, 110.9,
109.0, 39.3, 27.0, 20.1, 9.9; MS (El): 244"(N12%), 149 (100%), 105 (8%), 95 (17%), 77
(8%), 65 (6%), 55 (5%). HRMS: calcd fordEl;603+Na, 267.0992; found 267.0991.
5-Methyl-5-(4-methyl-2-oxopent-3-en-1-yl)-[2,3'-bifiran]-4(5H)-one  (merrekentrone

C)
M p——
© 0
N 1. 10,/CH,Cl, Me
Me (@] | N ——» —
2. Me,S M
27 2 e
o 3. Et;N ©

merrekentrone C

In vial were placed keto difura@7 (5 mg) CHCI, (0.5 mL) and methylene blue as
sensitizer. The mixture was irradiated &00with visible light using a 300 W Xenon lamp,
under a constant flow (bubbling) of oxygen gas.eAftne disappearance of the starting
material (3 min, TLC), 4 equiv of dimethyl sulfisere added (30 min) and then 1 equiv
of EN (3 hours). The solvent was evaporated under vacamd the residue was
chromatographed (hexane/ethyl acetate=3/1) to geo2i4 mg of merrekentrone C (48%
yield), whose spectroscopic data are in agreentetitase reported in the literatufe'H
NMR (300 MHz, CDCJ): 7.97 (br s, 1H), 7.50 (d, J = 2.0 Hz, 1H), 6(@4J = 2.0 Hz,
1H), 5.77 (s, 1H), 2.97 (d, J = 15.0 Hz, 1H), 284J = 15.0 Hz, 1H), 2.07 (s, 3H), 1.86 (s,
3H), 1.46 (s, 3H)*C NMR (75 MHz, CDGJ): 205.1, 195.0, 178.1, 156.9, 144.4, 144.2,
123.6, 117.7, 108.5, 99.8, 87.7, 49.6, 27.7, 208; MS (El): 260 (M, 9%), 164 (36%),
80 (100%).
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