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Cyclehexan-1,4-dione (Entry 12, Table 2) S18

All common reagents and solvents were purchased and used without further
purification. Chloroform-d was purchased from Cambridge Isotope Laboratories, Inc.
Trifluoroacetic aced was purchased from Sigma-Aldrich. All the acetals and ketals are
commercially available and were used as received after purity check. All products
were characterized by 'H and **C NMR. NMR spectra were recorded on Bruker-400
instruments using CDCl3 or CD,Cl;, as the solvent for both proton and carbon NMR
unless otherwise indicated. Fluorine-carbon coupling constants are also included in the
C NMR data for compounds containing fluorine substituents. The following
abbreviations are used to designate the multiplicity: s = singlet, d = doublet, t = triplet, q

= quartet, m = multiplet.

General conditions for TFA-mediated deacetalization: Condition A. To a round-
bottom flask containing the acetal or ketal (10 mmol) in chloroform (20 mL) was slowly
added trifluoroacetic acid (6 equivalents) at ambient temperature. The resulting solution
was allowed to stir for 20 hours, and then the mixture was quenched with water (20 mL)
and extracted with EtOAc (3 x 30 mL). The organic layer was washed with brine (2 x 40
mL) and dried over Mg,SO,. The solvents were removed under reduced pressure to

afford the desired aldehydes (yield as indicated).

Condition B. To a round-bottom flask containing the acetal or ketal (10 mmol) in 20 mL
of chloroform was slowly added trifluoroacetic acid (20 equivalents) at ambient
temperature. The resulting solution was allowed to stir for 5 hours, and then the mixture

was quenched with water (30 mL) and extracted with EtOAc (3 x 40 mL). The organic

S2



layer was washed with brine (2 x 40 mL) and dried over Mg,SO,. The solvents were

removed under reduced pressure to afford the desired aldehydes (yield as indicated).

Condition C. To a round-bottom flask containing the acetal or ketal (10 mmol) in 20 mL
of chloroform was slowly added trifluoroacetic acid (4 equivalents) at ambient
temperature. The resulting solution was heated at 75 °C for 2 hours and then the mixture
was quenched with water (20 mL) and extracted with EtOAc (3 x 30 mL). The organic
layer was washed with brine (2 x 30 mL) and dried over Mg,SO,. The solvents were

removed under reduced pressure to afford the desired aldehydes (yield as indicated).

Benzaldehyde (Entry 1, Table 2). The known benzaldehyde was obtained as a colorless
oil (1.0 g, 95%) from the dimethyl acetal 10 following condition B. *"H NMR & (400
MHz, DMSO-d6) 10.07 (s, 1 H), 7.95 (d, J = 8.3 Hz, 2 H), 7.74 (t, J = 7.3 Hz, 1 H), 7.63
(t,J=7.6 Hz, 2 H).

Benzaldehyde (Entry 2, Table 2). The known benzaldehyde was obtained as a colorless
oil (0.10 g, 95%) from the diethyl acetal 11 (1.0 mmol) following condition B.
4-Chlorobenzaldehyde (Entry 3, Table 2). The known 4-chlorobenzaldehyde was
obtained as a white solid (1.18 g, 84%) from the acetal 12 following condition B. *H
NMR (400 MHz, CDCls) & 7.50 - 7.55 (m, 2 H), 7.81 - 7.85 (m, 2 H), 9.95 - 10.04 (m, 1
H). °C NMR (101 MHz, CDCls) & 131.4, 132.0, 135.1, 141.4, 191.3.
4-n-Propylbenzaldehyde (Entry 4, Table 2). The reaction was run under both conditions
A and B separately. For condition A, the diethyl acetal 13 (1.01 g, 4.5 mmol) in DCM
(10 mL) was treated with TFA (3.08 g, 27 mmol) at room temperature for 20 h, and the
known 4-n-propylbenzaldehyde was obtained as a colorless crystalline solid (0.554 g,

83%) after column chromatography. *H NMR (400 MHz, CDCl3) & 0.96 (t, J = 7.3 Hz, 3
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H), 1.62 - 1.74 (m, 2 H), 2.64 - 2.71 (t, J = 7.3 Hz, 2 H), 7.33 (5, 1 H), 7.35 (5, 1 H), 7.79
-7.80 (m, 1 H), 7.80 - 7.83 (m, 1 H), 7.82 (d, 1 H). *C NMR (101 MHz, CDCls) & 14.18,
24.62, 38.66, 129.56, 130.30, 134.85, 150.63, 192.47.

4-Methoxybenzaldehyde (Entry 5, Table 2). The reaction was run under both conditions
A and B separately. For condition A, the diethyl acetal 14 (1.0 g, 4.7 mmol) in DCM (10
mL) was treated with TFA (3.25 g, 28.5 mmol) at room temperature for 20 h and the
known 4-methoxybenzaldehyde was obtained as a white solid (0.560 g, 86%) after
column chromatography. *H NMR (400 MHz, CDCls) & 3.90 (s, 3 H), 6.98 - 7.04 (m, 2
H), 7.82 - 7.87 (m, 2 H), 9.89 (s, 1 H).

3, 4, 5-Trimethoxybenzaldehyde (Entry 6, Table 2). The reaction was run under both
conditions A and B separately. For condition A, the dimethyl acetal 15 (1.0 g, 4.1 mmol)
in DCM (10 mL) was treated with TFA (2.82 g, 24.7 mmol) at room temperature for 16 h
to yield the known 3,4,5-trimethoxybenzaldehyde (white solid, 0.743 g, 92%) after
column chromatography. *H NMR (400 MHz, CDCls) & 3.94 (d, 2 H), 7.14 (s, 2 H), 9.88
(s, 1 H). BC NMR (101 MHz, CDCl3) 6 55.7, 60.4, 106.1, 131.1, 143.0, 153.1, 190.5.
3-Bromopropanal (Entry 7, Table 2). The reaction was run under both conditions A and
B separately. For condition B, the dimethyl acetal 16 (1.83 g, 10.0 mmol) in DCM (30
mL) was treated with TFA (22.4 g, 200 mmol) at room temperature for 4 h to yield the
known aldehyde (1.30 g, 95%). *H NMR (400 MHz, CDCls) §3.22 (b, 2 H), 3.65 (b,
2H), 9.71 (b, 1 H).

2-Bromoacetaldehyde (Entry 8, Table 2). The reaction was run under both conditions A
and B separately. For condition B, the diethyl acetal 17 (1.97 g, 10.0 mmol) in DCM (30

mL) was treated with TFA (22.4 g, 200 mmol) at room temperature for 6 h to yield the
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known aldehyde (1.23 g, 100%). *H NMR (400 MHz, CDCls) & 3.97 (b, 2 H), 8.82 (b, 1
H).

Benzaldehyde (Entry 9, Table 2). The reaction was run under both conditions A and B
separately. For condition B, the cyclic acetal 18 (1.50 g, 10.0 mmol) in DCM (20 mL)
was treated with TFA (22.4 g, 200 mmol) at room temperature for 10 h to yield 1.0 ¢
(95%) of the known benzaldehyde (for analytical data, see Entry 1 & 2).
4-Bromobenzaldehyde (Entry 10, Table 2). The reaction was run under both conditions
A and B separately. For condition A, the cyclic acetal 19 (1.04 g, 4.5 mmol) in DCM (10
mL) was treated with TFA (3.0 g, 26 mmol) at room temperature for 20 h, and the known
4-bromobenzaldehyde was obtained as a white solid (0.730 g, 91%) after
chromatography. *H NMR (400 MHz, CDCls) & 7.67 - 7.72 (m, 2 H), 7.73 - 7.79 (m, 2
H), 9.98 (s, 1 H). *C NMR (101 MHz, CDCls) & 128.8, 130.0, 131.5, 134.1, 190.1.
2-Bromobenzaldehyde (Entry 11, Table 2). The reaction was run under both conditions
B and C separately. For condition C, The cyclic acetal 20 (1.03 g, 4.5 mmol) in DCM
(15 mL) was treated with TFA (10.2 g, 90 mmol) at 75 °C for 4 h and the known 2-
bromobenzaldehyde was obtained as a white solid (0.732 g, 88%). *H NMR (400 MHz,
CDCl3) § 7.41 - 7.48 (m, 2 H), 7.64 - 7.68 (m, 1 H), 7.90 - 7.94 (m, 1 H), 10.37 (s, 1 H).
3C NMR (101 MHz, CDCls) § 127.1, 127.9, 129.9, 133.5, 133.9, 135.4, 191.9.
Cyclohexane-1,4-dione (Entry 12, Table 2). The reaction was run under both conditions
A and B separately. For condition B, the cyclic ketal 21 (1.56 g, 10.0 mmol) in DCM (20
mL) was treated with TFA (22.8 g, 200 mmol) at room temperature for 12 h and the
known cyclohexane-1,4-dione was obtained as a white solid (1.01 g, 90%). 'H NMR

(400 MHz, CDCl3) & 2.72 (s, 8 H).
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Benzaldehyde (Entryl & 2, Table 2)
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4-Chlorobenzaldehyde (Entry 3, Table 2)

ﬁﬁ e

cnmr0l

Current Data Parameters

USER cwu

_” NAME 33108-197-28

| EXPNO 10

_. PROCNO 1

i F2 - Acquisition Parameters

| Date_ 20071005

| Time 17.12
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgi0
TD 65536
SOLVENT CECl13
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AD 3.9584243 sec
RG 406.4
oW 60.400 usec
DE 6.00 usec
TE 296.7 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
Ss====== CHANNEL fl ========
NUC1 1H
Pl 12.00 usec
PL1 -3.00 4B
SFO1 400.1324710 MHz
F2 - Processing parameters
81 32768
SF 400.1300082 MHz
WDwW EM
58B V]
LB 0.30 Hz
GB V]
PC 1.00

Y | RRZens T T [ [T RESES [ g [T, T T
10 9 8 7 6 5 4 3 2 1 0 ppm
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4-n-Propylbenzaldehyde (Entry 4, Table 2)

L 25 )

(<O

enmrli

Current Data Parameters

USER cwi
NAME 33108-2¢3-5PC
EXPNO 0
OIO\@\?E THROCHO .

F2 - Acquisition Parame:ers
Date_ 20071110
Time 9.08
INSTRUM spect
PROBHKD 5 mm BBO BB-1H
PULPROG ZgDgas
TD 32768
SOLVENT cDclly
NS 409¢
Ds is
SWH 23980.814 Hz
FIDRES 0.731836 Hz
AQ D.6B32628 sec
RG l824.6
be 0] 20.850 usec
DE 6.00 usec
TE 297.7T R
in) | 1.00000000 sec
dall 0.03000000 sec
DELTA 0.89999598 sec
MCREST 0.000C0000 sec
MCWRK 0.01500000 sec
========r CHANMEL fl ========
NUC1 ilc
Pl 9.0C usec
PLL =0.30 da
5701 100.6227898 MHz
s====z== CHANNZL 2 ========
CPDPRG2 waltzlé
NuUc2 1H
PCPD2 BC.00 usec
PL2 -3.0C dB
PL12 131.48 da
PL13 16.60 ds
5702 400.1316005 MHz
F2 - Processing parameters
51 12768
SF 100.6127290 Nz
wWDW EM
558 G
LB i.0C Hz
0

T _ T 1 % 1 T T T T o tiih

200 180 160 140 120 100 80 60 40 20 ppm
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DIO\@]OQ@ enmr0l

Current Data Parameters

4-Methoxybenzaldehyde (Entry 5, Table 2)

USER cwu
NAME 33108~-203-3F
EXPNO 10
FROCHNO 1
F2 - Acquisition Parameters
Date_ 20071019
Time 10.14
INSTRUM spect
PROEBHD S5 mm BBO BB-1H
PULPROG zg30
™D 65536
SOLVENT cDcl3
NS 16
Ds 2
SWH B278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 gec
RG 287 .4
o0 60.400 usec
CE 6.00 usec
TE 297.2 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWREK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 12.00 usec
PL1 -3.00 dB
SFO1 400.1324710 MH=z
FZ - Processing parameters
51 32768
SF 400.1300078 MHz
WDoW EM

1 _ 55B o
LB 0.30 Hz
GB 0
PC 1.00

......... e e

3 2 1 0  ppm
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cnmrOl

Current Data Parameters

3,4,5-Trimethoxybenzaldehyde (Entry 6, Table 2)

1.00

OMe
OHC CMe
OMe
[
I | EAELLRCEL T e
4 3 2 1

USER cwu
NAME 33108-203-4F
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20071019
Time 8.03
INSTRUM speck
PROBHD 5 mm BBO BB-1H
PULPROG 2g30

TD 65536
SOLVENT CDC13

NS 16

Ds 2

SWH B278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 287.4

oW 60.400 usec
DE 6.00 usec
TE 297.5 K
Dl 1.00000000 sec
MCREST 0.00000000 sec
MCWREK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H

Pl 12.00 usec
PL1 ~3.00 4B
SFO1 400.1324710 MHz
F2 - Processing parameters
51 32768

SF 400.1300068 MHz
WDW EM

55B 0

LB 0.30 Hz
GB 0

PC 1.00
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OMe

OHC OMe

OMe

Co><)

(o)

enmril

Current Data Parameters

3,4,5-Trimethoxybenzaldehyde (Entry 6, Table 2)

I " I Y ] ’ T T ! ] T N ] ! I " I

T
200 180 160 140 120 100 80 60 40 20 ppm

Hz
Hz
sec

usec
usec
K
sec
sec
sec
s5ec
s5ec

usec
dB
MHz

dB
MHZ

MHz

Hz

USER cwu
NAME 33108-203-4FN
EXPNO 10
PROCNC 1
F2 - Acquisition Parameters
Date_ 20071103
Time 22.01
INSTRUM spect
PROBHD 5 mm BBO BB-1H
BULPROG zgpg45
™D 327838
SOLVENT coCl3
NS 8192
DS 16
SWH 23980.814
FIDRES 0.731836
AQ 0.6832628
RG 1625.5
D 20.850
DE 6.00
TE 297.7
D1 1.00000000
dil 0.03000000
DELTA 0.89599998
MCREST G.000900C0
MCWRK 0.01590000
=msmass== CHANNEL fl sss=as===
NUCL 13¢
Pl 9.00
PL1 -0.30
SFOl 100.6227898
==szz==== CHANNEL £2 ====
CPDPRG2 waltzlb
NUC2 1H
BCPD2 80.00
PL2 -3.00
PL12 13.48
PL13 16.00
SFO2 400.1316005
F2 - Processing parameters
81 32768
SF 100.6128315
WD EX
558 0
LB 1.00
GB 0
PC 1.40
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3-bromopropanal (Entry 7, Table 2)

BR
OHC
I/Im uwumo

r PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
us

Ds

SWH
FIDRES
AQ

RG

DwW

DE

TE

D1

TDO

NUC1
Pl
PL1
SFO1
SI
SF
WDW
S5B
LB
GB
FC

N

O P s Ml i il A SRR S T e il S R Bl Eraas it L8 NEEats Ui

9.5 9.0 85 80 75 7.0 65 6.0 55 5.0 45 40 35 30 25 2.0 1.5 1.0 ppm

1.00

I (2 &

o
w o -

KER

<)

33085-092105
10

AL

20090921
12.47

spect

5 mm BBO BEB-1H
zg30

65536

Ccocl3

16

2

8278.146
0.126314
3.9584243
22.6

60.400

6.50

296.9
1.00000000

-3.00
399.9324697
32768
399.9299949
EM

]

0.30

0

1.00

MHz
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2-Bromoacetaldehyde (Entry 8, Table 2)
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Benzaldehyde (Entry 9, Table 2, see Entry 1, Table 2)

4-bromobenzaldehyde (Entry 10, Table 2)

OIol©lmq R

Current Data Parameters

USER cwu
NAME 33108-203-2F
EXPNO 10
PROCHNO 1
F2 - Acguisition Parameters
Date_ 20071018

| Time 12.12

| INSTRUM spect

_ PROBHD 5 mm BBO BB-1H
PULPROG zgild
D 65536

| SOLVENT CDC13

| NS 15

| DS 2

| SWH B278.146 Hz
FIDRES 0.126314 Hz
aAD 3.9584243 sec
RG 406.4
oW 60.400 usec
DE 6.00 usec
TE 297.1 K
Dl 1.00000000 sec
MCREST 0.00000000 sec
MCWREK 0.01500000 sec
======== CHANNEL fl ========
Nucl 1H
Pl 12.00 usec
PL1 -3.00 48
SFO1 400.1324710 MHz
F2 - Processing parameters
sI 32768
SF 400.1300084 MHz
WDW EM
5SB o]
LB 0.30 Hz
GB ]
PC 1.00

I I i t PRRRRERN I I | Tl o i T I I i
10 9 8 7 6 5 4 3 2 1 0 ppm
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4-bromobenzaldehyde (Entry 10, Table 2)

s L2

cnme0l

Current Data Parameters

USER cwu
NAME 33108-203-2FN
EXPNO 10

BRUKER

PROCNO 1
OHC Br
F2 - Acquisition Parameters

Date_ 20071103
Time 13.49
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG z2gog4s
TD 32768
SOLVENT €DC13
NS 81392
Ds 16
SWH 23580.814 Hz
FIDRES 0.731836 Hz
AQ 0.6832628 sec
RG 3649.1
DW 20.850 usec
DE 6.00 usec
TE 297.9 K
D1l 1.00000000 sec
dil 0.03000000 sec
DELTA 0.83393998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHAMNEL fl ==sz====
NUCL i3c
Pl 9.00 usec
PL1 -0.30 dB
SFOL 100.6227898 MHz
======== CHAMNNEL f2 =scz====
CPDPRG2 walczlé
Nuc2 1H
PCPD2 80.00 usec
PL2 -3.00 ds
PL12 13.48 dB
PL13 16.00 ds
SFO2 400.1316005 MHz
F2 - Processing parameters
S1 32768
ﬁ _ SF 100.6128699 MMz
. WDW EM
55B [1}
LB 1.00 Hz
T v T ™ - T T -~ GB [
I I I T | I PO 1.40

T T T
200 180 160 140 120 100 80 60 40 20 ppm
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2-bromobenzaldehyde (Entry 11, Table 2)

_er_

OHC

Br

cnme 0l

Current Data Parameters

Hz
Hz
sec

usec
usec
K
sec
sec
sec

usec
da
MHz

MHz

Hz

USER cwil
NAME 33108-203-1P
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20071109
Time 16.19
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT (odu, o0 K|
NS 16
Ds 2
SWH 8278.146
FIDRES 0.1256314
AQ 3.9584243
RG 228.1
DwW 60.400
DE 6.00
TE 296.9
D1 1.00000000
MCREST 0.00000000
MCWRK 0.01500000
sss=z=== CHANWEL £l ====
NUC1 1H
Pl 12.600
PL1 ~3.00
SFO1 400.1324710
F2 - Processing parameters
51 32768
SF 400.1300069
WDW EM
S5B 0
LE 0.30
GB 0
PC 1.00

7

6

anassl

0 ppm
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2-bromobenzaldehyde (Entry 11, Table 2)

BRUKER

(<O

Br enmrQl
Current Data Parameters
OHC USER cwu
NAME 33108-203-1PC
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20071110
Time T7.01
INSTRUM spect
PROBED 5 mm BBO BB-1H
PULPROG zgpg4s
TD 32768
SOLVENT €Dpell
N5 4098
D3 i6
S 23980.514 Hz
PIDRES 0.731836 Hz
AQ 0.6832828 sec
RG 2293.8
oW 23.85C usec
DE 6.CC usec
TE 297.9 K
D1 1.0C0200CC sec
dil 0.0302000C sec
DELTA 0.895999998 sec
MCREST 0.0C00DOCE sec
MCWRK C.C15000CC sec
z==zzo==z CHANNEL fl ========
i (o4 § 13C
Pl 9.0C usec
PL1 -0.30 dB
SFO1 100.6227898 MHz
======== CHANNEL f2 sssss===
CPDPRG2 waltzlE
NuC2 1H
PCPD2 80.00 usec
PLZ -3.00 dB
PL12 13.46 &B
PL13 16.00 dB
SF02 400.1316005 MHz
F2 - Processing paraneters
ST 32768
sF 10C.6127689 MHz
Z a WD BN
55B a
LB 1.00 Hz
T T T 1 _ T T | T T T = 4
200 180 160 140 120 100 80 60 40 20 ppm
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Cyclohexane-1,4-dione (Entry 12, Table 2)

NAME 33085-0922-02
EXPNO 10
PROCNO 1;
Date_ 20090922
Time 15.31
INSTRUM spect
FROBHD 5 mm BBO BBE-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 40.3
oW 60.400 usec
DE 6.50 usec
TE 296.5 K
D1 1.00000000 sec
TDO 1
s======= CHANNEL fl =s======
NUC1 iH
Pl 6.75 usec
BL1 -3.00 4B
SFO1 399.9324697 MHz
SI 32788
SF 399.9299726 MHz
WDW EM
S5B [}
LB 0.30 Hz
GB 0
PC 1.00
g._ L
g el g I " i o | RS R A2 |
4 3 2 1 0 ppm
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