The First Report on Chemoselective Biguanide-Catalyzed Henry Reaction

Bull. Korean Chem. Soc. 2012, Vol. 33, No. 11 1
http://dx.doi.org/10.5012/bkes.2012.33.11. XXX

Supporting Information

The First Report on Chemoselective Biguanide-Catalyzed Henry Reaction
under Neat Conditions

Abdolhamid Alizadeh,"*" Mohammad M. Khodaei,"*" Gisya Abdi," and Davood Kordestani’

"Department of Organic Chemistry, Faculty of Chemistry, Razi University, Kermanshah 67149, Iran
tNanoscience & Nanotechnology Research Center (NNRC), Razi University, Kermanshah 67149, Iran

*E-mail: ahalizadeh2@hotmail.com (A. Alizadeh),

(M.M. Khodaei)

Received May 23, 2012, Accepted August 11, 2012

Characterization data for the synthesized B-nitroalcohols:

2-Nitro-1-phenylethanol [Ref. '*f]

O
NO,

This is a known compound. Llight yellow oil; '"H NMR
(200 MHz; CDCl3) 6H 3.48 (1H, br s, OH), 4.36-4.7 (2H, m,
CH,), 5.31-5.38 (1H, m, CH), 7.23-7.59 (5H, m). *C NMR
(50.03 MHz; CDCl3) & 70.6, 80.8, 125.7, 128.5, 128.6,
138.1. HRMS (EI): m/z Caled. For CsHoNO3: 167.0582,
Found: 167.0546.

2-Nitro-1-(4-nitrophenyl)ethanol [Ref. '**?]

OH
NO,

This is a known compound. Light yellow solid; mp 81 °C
[lit.'"* mp 82-83 °C]; 'H NMR (200 MHz; CDCl;) 8H 3.12
(1H, br s, OH), 4.55-4.59 (2H, m, CH2), 5.50-5.65 (1H, m,
CH), 7.61 (2H, d), 8.28 (2H, d). *C NMR (50.03 MHz;
CDCl3) & 69.6, 80.1, 123.8, 126.7, 145.1, 148.0. HRMS
(EI): m/z Calcd. For CsHgN,Os: 212.0433, Found: 212.0412.

2-Nitro-1-(3-nitrophenyl)ethanol [Ref. '* ¢ 2]
OH

NO,
O,N
This is a known compound. Light yellow solid; mp 72 °C
[lit.'"* mp 70-71 °C]; '"H NMR (200 MHz; CDCl;) 8H 3.10
(1H, br s, OH), 4.52-4.62 (2H, m, CH2), 5.51-5.65 (1H, m,
CH), 7.58 (1H, t), 7.75 (1H, d), 8.17 (1H, d), 8.28 (1H, s).
C NMR (50.03 MHz; CDCl3) § 69.9, 80.6, 124.0, 126.9,
1453, 147.9. HRMS (EI): m/z Caled. For CgHsN,Os:
212.0433, Found: 212.0451.

2-Nitro-1-(2-nitrophenyl)ethanol [Ref. '“%?]

OH
oo,

NO,

This is a known compound. Dark yellow oil; 'H NMR
(200 MHz; CDCls) 6H 3.28 (1H, br s, OH), 4.52-4.87 (2H,
m, CH2), 6.02-6.05 (1H, m, CH), 7.52-7.56 (1H, t), 7.72-
7.76 (1H, t), 7.93-7.95 (1H, d), 8.05-8.07 (1H, d); *C NMR
(50.03 MHz; CDCl;) & 70.6, 80.8, 125.7, 128.5, 128.6,
138.1. HRMS (EI): m/z Calcd. For CsHgN,Os: 212.0433,
Found: 212.0411.

2-Nitro-1-(4-cyanophenyl)ethanol [Ref. '*]

OH
O
NO,

This is a known compound. Colorless oil; '"H NMR (200
MHz; CDCl;) 6H 3.20 (1H, br s, OH), 4.51-4.61 (2H, m,
CH2), 5.58 (1H, m, CH), 7.50 (2H, d), 7.70 (2H, d). “C
NMR (50.03 MHz; CDCl;) 6 70.3, 80.9, 112.2, 118.0, 126.3,
131.8, 144.0. HRMS (EI): m/z Calcd. For CoHsN,Os:
192.0535, Found: 192.0511.

1-(4-fluorophenyl)-2-nitroethanol [Ref. '**f]

S OH
F
NO,

This is a known compound. Colorless oil; '"H NMR (200
MHz; CDCls) 6H 3.57 (1H, br s, OH), 4.41-4.59 (2H, m,
CH2), 5.34-5.40 (1H, m, CH), 6.97-7.07 (m, 2H), 7.28-7.35
(m, 2H); *C NMR (50.03 MHz; CDCl3) § 70.3, 81.1, 116.1,
127.8, 161.6, 164.1. HRMS (EI): m/z Calcd. For CsHgFNOs:
185.0488, Found: 185.0412.

1-(2-Chlorophenyl)-2-nitroethanol [Ref. ']

OH

Cl

This is a known compound. Light yellow oil; 'H NMR
(200 MHz; CDCls) 6H 3.55 (1H, br s, OH), 4.42-4.74 (2H,
m, CHa), 5.84-5.90 (1H, m, CH), 7.29- 7.99 (4H, m). “C
NMR (50.03 MHz; CDCls) & 71.2, 86.3, 127.9, 128.5,
130.7, 131.1, 132.7, 136.5. HRMS (EI): m/z Calcd. For
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CgHgCINOs: 201.0193, Found: 201.0187.

1-(4-Chlorophenyl)-2-nitroethanol [Ref. '*?]

OH
-
NO

This is a known compound. Light yellow oil; '"H NMR
(200 MHz; CDCl3) 8H 3.44 (1H, br s, OH), 4.39- 4.59 (2H,
m, CH,), 5.32-5.39 (1H, m, CH), 7.20-766 (4H, m). *C
NMR (50.03 MHz; CDCl3) & 70.1, 80.9, 127.2, 128.983,
134.5, 136.6. HRMS (EI): m/z Calcd. For CsHsCINOs:
201.0193, Found: 201.0129.

2

1-(2,4-Dichlorophenyl)-2-nitroethanol [Ref. '°]

OH
cl
NO,

Cl

This is a known compound. Colorless oil; '"H NMR (200
MHz; CDCl3) 6H 3.55 (1H, br s, OH), 4.42-4.74 (2H, m,
CHa), 5.84-5.90 (1H, m, CH), 7.29- 7.99 (4H, m, Ar). *C
NMR (50.03 MHz; CDCl3) & 67.4, 79.1, 127.9, 128.5,
129.5, 132.0, 134.2, 135.2. HRMS (EI): m/z Calcd. For
CsH7CILNO;: 234.9804, Found: 234.9826.

1-(2-Methoxyphenyl)-2-nitroethanol [Ref. ' ¢ 1]

OH

OCHs

This is a known compound. Light yellow oil; '"H NMR
(200 MHz; CDCls) 8H 3.63 (1H, br s, OH), 3.77- 3.88 (3H,
m, OCH3), 4.43- 4.61 (2H, m, CH>), 5.55-5.61 (1H, m, CH),
6.86-7.40 (4H, m, Ar). >C NMR (50.03 MHz; CDCL;) §
67.6,79.8, 110.4, 121.0, 125.9, 127.1, 129.7, 155.9. HRMS
(EI): m/z Caled. For CoH 1NO4: 197.0688, Found: 197.0617.

1-(4-Methoxyphenyl)-2-nitroethanol [Ref. '**]

OH
NO

This is a known compound. Light yellow oil; '"H NMR
(200 MHz; CDCl3) 8H 3.10 (1H, br s, OH), 3.80 (3H, m,
OCH3), 4.42-4.62 (2H, m, CHy), 5.36 (1H, m, CH), 6.92
(4H, d), 7.35 (4H, d). >*C NMR (50.03 MHz; CDCl3) § 55.3,
70.6, 114.3, 127.2, 130.2, 159.9. HRMS (EI): m/z Calcd. For
CoH11NO4: 197.0688, Found: 197.0678.

2

1-(2-Hydroxyphenyl)-2-nitroethanol [Ref. °]

OH

OH

This is a known compound. Yellow oil; '"H NMR (200
MHz; CDCl;) 8H 4.01 (1H, br s, OH), 4.59-4.91 (2H, m,
CH>), 5.57-5.62 (1H, m, CH), 6.83-7.58 (4H, m, Ar), 11.02
(1H, s, OH). *C NMR (50.03 MHz; CDCl3) § 70.9, 84.5,
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1274, 128.4, 128.9, 130.6, 131.1, 135.4. HRMS (EI): m/z
Calcd. For CsHoNO4: 183.0531, Found: 183.0522.

1-(2-Pyridyl)-2-nitroethanol [Ref. ]

—.  OH
Y

\ N NO,

This is a known compound. Light yellow oil; 'H NMR
(200 MHz; CDCl3) 6H 4.40 (1H, br s, OH), 4.64-4.78 (2H,
m, CHy), 5.47 (1H, m, CH), 7.29 (1H, m), 7.44 (1H, m), 7.76
(1H, m), 8.57 (1H, m). *C NMR (50.03 MHz; CDCL;) §
70.3, 80.7, 120.9, 123.6, 137.4, 148.9, 156.5. HRMS (EI):
m/z Calcd. For C;HgN,O3: 168.0535, Found: 168.0555.

1-(Furan-2-yl)-2-nitroethanol [Ref. & ]

7\

¢} NO,
OH

This is a known compound. Dark yellow oil; 'H NMR
(200 MHz; CDCls) 6H 2.99 (1H, br s, OH), 4.61-4.81 (2H,
m, CH,), 5.47 (1H, m, CH), 6.86-7.40 (4H, m).?C NMR
(50.03 MHz; CDCl3) 6 64.7, 78.3, 108.1, 110.6, 143.1,
150.7. HRMS (EI): m/z Calcd. For CcH/NO4: 157.0375,
Found: 157.0311.

1-Nitropentan-2-ol [Ref. >°]

OH
N0,

This is a known compound. Colorless oil; '"H NMR (200
MHz; CDCls) 8H 0.93-0.97 (m, 3H), 1.41-1.59 (m, 4H),
2.52 (brs, 1H), 4.00-4.47 (m, 3H). *C NMR (50.03 MHz;
CDCls) ¢ 13.7, 18.4, 35.7, 68.4, 80.6. HRMS (EI): m/z
Calcd. For CsH1NOs: 133.0739, Found: 133.0777.

1-(Nitromethyl)cyclohexanol [Ref. 7]

X
NOZ
This is a known compound. Colorless oil; '"H NMR (200
MHz; CDCls) 8H 1.38-1.64 (10H, m, CH,, 2.78 (1H, br s,
OH), 4.37 (2H, s, CH,). *C NMR (50.03 MHz;, CDCl;) §
21.5, 27.1, 40.1, 64.3, 80.2. HRMS (EI): m/z Calcd. For
C7H13NOs: 159.0895, Found: 159.0874.

1,1'-(1,4-Phenylene)bis(2-nitroethanol)

HO OH
O,N—/ C \—NO,

This is an unknown compound. White-off solid; mp 165
C; '"HNMR (200 MHz; DMSO) 8H 4.38-4.57 (2H, m, CH>),
4.77-4.84 (2H, m, CH>), 5.20-5.25 (2H, m, CH), 6.04-6.07
(2H, OH), 7.39 (4H); *C NMR (50.03 MHz; DMSO) & 69.7,
81.6, 126.3, 140.2; MS m/z (relative intensity %): 256 (M"),
148 (100), 133 (40), 103 (30), 91 (25), 77 (35), 51 (10).
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HRMS (EI): m/z Caled. For C1oH12N2Og: 256.0695, Found: ~ MHz; DMSO) 8H 4.53-4.66 (2H, m, CH,), 4.81-4.91 (2H,
256.0672. m, CH,), 5.29-5.36 (2H, m, CH), 6.21-6.23 (2H, OH), 7.32-
7.67 (3H, m), 7.79 (1H, s); *C NMR (50.03 MHz; DMSO) §
1,1'-(1,3-Phenylene)bis(2-nitroethanol) 69.6, 81.4, 121.0,127.0, 129.6, 140.2; MS m/z (relative
oH intensity %): 256 (M"), 252 (75), 209 (45), 191 (30), 161
(45), 148 (60), 133 (98), 117 (100), 103 (55), 91(75), 77
NO; (50), 51 (15). HRMS (EI): m/z Caled. For CioHaN2Og:

NO, 256.0695, Found: 256.0618.

This is an unknown compound. Yellow oil; "H NMR (200
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Figure S-4 'H NMR spectrum for compound 1-(2-Hydroxyphenyl)-2-nitroethanol (Table 2 Entry 13)

5



6  Bull. Korean Chem. Soc. 2012, Vol. 33, No. 11 Abdolhamid Alizadeh et al.

4-8r
Current Oats Paraseters
A proton
o ?3%" CENLNSRRSSREREEER ERCCRGES "."-"g = X0 152
. § SEGEREGREITREAEEEEREE e:§§g§ SESch 8285 woc0 '
a8 L B o o e o B A i o e e o et B e s B B B Bl R B Bt ot i

@ L L e e AR R R R R R R F2 - Acguisition Parsmeters
Dute_ 201105
Time 0.09
INSTAM spect
PROBHD 5 e DUL 13-
AULPAOG 1530
™
SOLVENT el
o 12
s o
£ 413507 W
FIDRES 0.063157 M
A 7.9167906 sec
L 161.3
=] 120500 usec
o 6.00 usec
e 300.0 K
oy 1.00000000 sec

waws CHANNEL 11
M1 tH
Pt .80 ysec
A =3.00 @
5o 2001312960 Wi
F2 - Processing paraselers
51 e
¥ 200.1300080 Wi
WO =]
558 o
L8 0.30 ke
8 ]
U e 1.00

10 W plot parameters
=3 20.00 co
Fip 10.211 pem
3! 2043.55 He
e 2,991 pom
2 59860 Hr
Pt 0.36100 ppafcn
Maem T2.24732 Hafew

15.71%

Figure S-5 '"H NMR spectrum for compound 1-(4-Chlorophenyl)-2-nitroethanol (Table 2 Entry 9)

abdi
20/7/89
salt-dbr-NM
Current Dats Psraseters
NAME praton
~ @ oMo @ ~ D B -
. § GERBRREZIEscEEREIacEEsss P f
a ERTIVYIUNAIRRASRANASNEYISS 2
@ s b e P e e s O O O T T T T T T T M = F2 - Acquisition Parsseters
| % W w \\] M / P
Time 347
IHSTAM spect
POBO 5 e Wiltiou
PULPROG %
n A
SOLVENT coe1s
) 12
= []
e 139,073 e
FIDRES 0.063157 He
" 7.9167986 sec
" 120
o 120.800 wsec
E 8.00 wsec
T 0.0 K
ot £.00000000 sec
< CUMMEL 1] =mmemeeneeen
e net i
P = X Pl 10.30 usec
i & AL 00 o8
A w0t 2001312358 Wit
F2 - Processing paramters
st 78
¥ 200.1300078 Wi
o ™
=8 ]
] 0% W
® o
=~ 1.00
10 WA plot parameters
o 20.00 ca
i
Al

.
B
!
i

2401 .56 wWr

o 0,000 ppa
. ] 0.00 tr
] 8 PPMCH 0.60000 ppaice
2 g K 120.07800 He/cn
z =]
T T
ppm 10

Figure S-6 '"H NMR spectrum for compound 1-(4-Bromophenyl)-2-nitroethanol (Table 2 Entry 8)



The First Report on Chemoselective Biguanide-Catalyzed Henry

Bull. Korean Chem. Soc. 2012, Vol. 33, No. 11

¢ pal®
J

ar

¥

4-F

8.79173
7.83039
7.35153
7.34202
7.32493
7.31691
7.30862
7.28287
7.28216
7.07747
7.06352
7.05310
7.02049
98636
97668
5. 40376
iiégﬁ.!BIET
.35915
5.34014
459415
4.54338
452884
4. 48402
447697
4,457%5
4.41159
3.57701

N\

Integral

Current Data Paraseters
NAME praten
2] 151
PROCHD 1

F2 - Acguisition Parsseters
Date_ 211005

Tine 9.3

INGTAM spect

PROBHO S5 ma DL 13C-

PULPROG 030

™ 4536

SOLVENT cociy

L] 1”2

oS L}

b 4139073 W

FIDRES 0.063157 Hr

g 7.9167066 sec

L 0.5

- 120.800 usec

3 5.00 vaec

TE 000 K

o 1.00000000 sec
CHANNEL f1

acy 1"

] B.80 usec

2
8
H

Processing paraseters
»re8

2001300080 Wiz
(=]

gaeas

0
0.30 W
L]
1.00
W plot parameters

20.00 co
15000 pom

185 386

TR
:
!

160. 10400 Hz/cm

trace

A
] Y
i

ooa 10

—_—i.

(AAMAAAAARALRALAL LS AR ) R A ARAAass 1 rrrver prerrreny

o=

Dats Paraseters
praton

=

i

: gy

= Acquinition Pereseters
o012

if

%

et
5 wlting

;gls SHRE!S&!8.;S§!%

Figure S-8 'H NMR spectrum for compound I-phenyl-2-nitroethanol (Table 2 Entry 1)

7



Abdolhamid Alizadeh et al.

8  Bull Korean Chem. Soc. 2012, Vol. 33, No. 11

yBorp”
1174
LIS}g”
B6LPS”
ELEBS’
CEEP}’
vEOBT®
cB9ie’
cGrse’
CEOSPK”
veoLr”
il
B6V.L6"
vB6666°
02GEQ”
8/680°
0BESC”
ELIVO’
L960T"
PE92T”
giert”

W‘“mﬁ“ﬁ““

g996e" L

60CI9°6
.\.o“mm.mWI
B0629°6

wdd

000°%

[edJbaju]

10

ppm

Figure S-9 '"H NMR spectrum for compound 1-Nitropentan-2-ol (Table 2 Entry 18)



The First Report on Chemoselective Biguanide-Catalyzed Henry

Bull. Korean Chem. Soc. 2012, Vol. 33, No. 11

G. Abdi
8g/a/24

Current Data Parameters
NAME

proton
» B R -
ogz EREYEREY 9000 “
~ w @ o fnonBa & 1
g 3SR 12308l
a s R S S S Q. S . . g F2 - Acquisition Paraseters

——2.76406

W
TN

FROBHD 5 e Multing

PULPROD ¥
m 6553
SOLVENT cocld
W 12
s L}
S 4139.073 He
FIDRES 0.063157 e
: L a 7.5167985 wec
= s 128
o 120,800 usec
e 1 0E 5.00 usec
\ TE 300.0 K
o4 1.00000000 sec
CHANNEL 11
MCy tH
L) 10.30 usec
LY -2.00 o8
501 2001312365 Wi

F2 - Processing paraseters
nTes

¥ 200.130007% M

o B

s L]

LB 0.30 W

o8 L]

P 1.00

10 M4 plot parameters

cx 20.00 cm
—_— — - Fip 10.000 pom

ri 2001.30 W

P 0.000 ppm
( 2 0.00 Mz

o @ o) v 0.50000 pon/ca

sl = 3 HaeH 10008500 He/cm

e - o

ntegral

Figure S-10 'H NMR spectrum for compound 1-(Nitromethyl)cyclohexanol (Table 2 Entry 19)

18y
|

i
i
: -Be

i
8
L

4139.07) W

Rﬁﬂillg!ﬂi;aigg

- -4
Py -
Bali
I
=882
878§ &7

F2 - Procesaing peressters
51

E

e Lo SR e D T Jon o oo oy e s maay S S

—r—r—rM—r—r—r——r—r—
ppa 14 12 10 8 6 4 2 0

aiagzgng 3BEEES
B
i
§ai
.3

Figure S-11 'H NMR spectrum of newly synthesized 1,1-(1,4-Phenylene)bis(2-nitroethanol) (Table 2 Entry 14)
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Figure S-12 "C NMR spectrum of newly synthesized 1,1-(1,4-Phenylene)bis(2-nitroethanol) (Table 2 Entry 14)
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Figure S-13 MS spectrum of newly synthesized 1,1-(1 ,4-Phenylene)bis(2-nitroethanol) (Table 2 Entry 14)



The First Report on Chemoselective Biguanide-Catalyzed Henry

Bull. Korean Chem. Soc. 2012, Vol. 33, No. 11

ppm

Integral

OH

HO
NO,

NO,

Current Data Parameters
HAHE pra
(;?i )

F2 - Acquisition Parameters
Date_ 20110120

EXPHD
PROCNO

Tine 7.3

INSTRUM spect

PROBHD S mm DUL 13C-

PULPROG 30

™ 65536

SOLVENT oS0

L3 2

-3 0

S 4139.073 Wz

FIDRES 0.063157 Hz

G 7.9167586 sec

] 128

v 120.800 usec

[+ 3 6.00 usec

TE 300.0 K

m 1.00000000 sec
CHAMNEL f1

Nl H

P{ B.80 usec

ALl =3.00 08

501 200.1312355 M4z

F2 - Processing parameters
sI 32768

& 200. 1300017 MHz
WO W

0

8] 0.30 Hz
-] 0

PC 1.00

10 N plot paraseters

cx 20.00 ca
Fip 12.000 ppn
F1 2401.55 Wz
Fap 0.000 ppn
F2 0.00 He
PPHCH 0.60000 ppm/ce
HICH 120.07800 Mz/ce
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