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Fig. S1 PXRD patterns of compound 1. (a) bulk as-synthesized compound; (b) Simulated from
X-ray single crystal data.
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Fig. S2 PXRD patterns of compound 2. (a) bulk as-synthesized compound; (b) Simulated from
X-ray single crystal data



X-ray Crystallography

Single crystal X-ray structural data of compound 1 and 2 were collected on a CMOS
based Bruker D8 Venture PHOTON 100 diffractometer equipped with a INCOATEC micro-
focus source with graphite monochromated Mo Ko radiation (4 = 0.71073 A) operating at 50 kV
and 30 mA. The SAINT! program was used for integration of diffraction profiles and absorption
correction was made with SADABS program.? The structures were solved by SIR 923 and
refined by full matrix least square method using SHELXL-20134 and WinGX system, Ver
2013.3.5 The non hydrogen atoms in all the structures were located from the difference Fourier
map and refined anisotropically. All the hydrogen atoms were fixed by HFIX and placed in ideal
positions and included in the refinement process using riding model with isotropic thermal
parameters. The disordered guest water molecules in compound 1 were treated with SQUEEZE
option of PLATONS multipurpose crystallographic software. The formula of compound 1 was
determined based on the elemental analyses and TGA. The potential solvent accessible area or
void space was calculated using the PLATON® software. All the crystallographic and structure
refinement data of the compound 1 is summarized in Table S1. Selected bond lengths and angles
are given in Table S2 and S4 and selected hydrogen bond details of the compound 1 and 2 are
summarized in Table S3 and S5 respectively. The crystallographic information file is deposited

with the CCDC number 1471921 and 1505243 for compound 1 and 2 respectively.



Table S1. Crystal data and structure refinement parameters for compounds 1 and 2.

Parameters 1 2
Molecular formula C4cHs5oNgO,;,Cd, C4cHs5oN190;7Cd;
Molecular mass 1115.95 1352.17
Crystal system Triclinic Triclinic
Space group P1(No.1) P1(No.1)
alA 10.0425(5) 9.5471(11)
b/A 10.7819(5) 11.7577(5)
c/A 15.1215(7) 14.0097(15)
a (°) 74.980(2) 69.421(3)
£ (°) 77.163(2) 87.400(4)
7(°) 64.873(2) 67.391(3)
V(A3) 1419.91(12) 1351.8(3)
Z 1 1
p(g cm) 1.263 1.654
w(mm) 0.801 1.246
F(000) 546 670
T(K) 298 298
MMo K,)(A) 0.71073 0.71073
Omin(®) 2.3 2.0
Omax(°) 28.4 28.5
Total data 71932 26032
Unique data 14084 12392
Rint 0.060 0.034
Data[I>20(1)] 11867 11732
PR, 0.0354 0.0371
bwR, 0.0763 0.0916
S 1.01 1.03
Flack parameter(x) 0.002(10) 0.010(10)

Ry =Y || Fo |- | Fe||/Z | Fo |, PRz = [ Ew(Fo2-F 22/ w(Fo?)2] 12




Table S2. Selected bond lengths (A) and angles (°) for compound 1.

Cd1-01 2.284(4) 02-Cd1-N2 89.6(2)
Cd1-01W 2.384(5) 03-Cd1-N1 87.76(18)
Cd1-02 2.453(4) 03-Cd1-N2 94.2(2)
Cd1-03 2.356(4) N1-Cd1-N2 175.7(3)
Cd1-N1 2.331(7) 03-Cd2-04 73.16(15)
Cd1-N2 2.331(7) 03-Cd2-05 82.78(14)
Cd2-03 2.486(4) 03-Cd2-06 135.04(16)
Cd2-04 2.565(4) 03-Cd2-07 142.86(12)
Cd2-05 2.469(4) 03-Cd2-N3 88.4(2)
Cd2-06 2.488(5) 03-Cd2-N4 82.0(2)
Cd2-07 2.341(4) 04-Cd2-05 155.84(16)
Cd2-N3 2.245(7) 04-Cd2-06 151.74(18)
Cd2-N4 2.259(7) 04-Cd2-07 70.81(14)
04-Cd2-N3 84.1(2)
01-Cd1-01W 84.31(19) 04-Cd2-N4 87.13(18)
01-Cd1-02 175.55(13) 05-Cd2-06 52.41(16)
01-Cd1-03 121.54(15) 05-Cd2-07 132.40(13)
01-Cd1-N1 92.9(2) 05-Cd2-N3 97.5(2)
01-Cd1-N2 89.3(3) 05-Cd2-N4 87.4(2)
01W-Cd1-02 99.89(17) 06-Cd2-07 81.54(15)
01W-Cd1-03 154.14(19) 06-Cd2-N3 93.6(2)
O1W-Cd1-N1 92.10(19) 06-Cd2-N4 97.6(3)
O1W-Cd1-N2 84.4(2) 07-Cd2-N3 96.6(2)
02-Cd1-03 54.25(13) 07-Cd2-N4 87.5(2)
02-Cd1-N1 88.4(2) N3-Cd2-N4 168.5(2)




Table S3. Selected hydrogen bonding geometry (A,°) for compound 1

DH A Do A DA DH A
OIW —-HIWI .N8  0.9300 2.1400 2.979(8) 149.00'
N7 --HIA .. 04 0.8600 2.3400 2.677(8) 103.00
N7--HIA .. 07 0.8600 2.2700 2.897(5) 130.00
N7--HIB .. 02 0.8600 2.0500 2.858(7) 155.00i
O1W--HIW2 ..06 0.9300 2.1800 2.750(8) 119.00i
N8--H11B..01 0.8600 2.2300 2.855(6) 129.00
N8--H11B..0O1W 0.8600 2.2800 2.979(8) 138.00

Symmetry codes : (i) 1+x,-1+y,z; (i) 1+x, y, z; (iii) X, -1+y, z; (iv) -1+x, 1+y, z.




Table S4. Selected bond lengths (A) and angles (°) for compound 2.

Cd1-01
Cd1-03
Cd1-06
Cd1-N7
Cd1-N1
Cd1-N2
Cd2-02
Cd2-03
Cd2-05
Cd2-N5
Cd2-N6
Cd2-N8
Cd3-01W
Cd3-06
Cd3-07
Cd3-08
Cd3-N3
Cd3-N4
Cd3 05
01-Cd1-03
01-Cd1-06
01-Cd1-N1
01-Cd1-N2
01-Cd1-N7
03-Cd1-06
03-Cd1-N1
03-Cd1-N2
03-Cd1-N7
06-Cd1-N1
06-Cd1-N2
06-Cd1-N7
N1-Cd1-N2
N1-Cd1-N7
N2-Cd1-N7
02-Cd2-03

Symmetry codes : (i) 1+x,-1+y,z.

2.345(5)
2.264(6)
2.339(6)
2.335(7)
2.369(7)
2.347(7)
2.246(5)
2.345(6)
2.307(6)
2.366(7)
2.351(7)
2.338(7)
2.317(6)
2.456(6)
2.344(5)
2.318(6)
2.350(7)
2.366(7)
2.465(6)
93.8(2)
76.1(2)
84.6(2)
91.3(2)
145.8(2)
169.5(2)
80.7(2)
91.2(2)
119.2(2)
101.12)
86.0(2)
71.2(2)
170.6(3)
92.0(2)
96.1(2)
94.6(2)

02-Cd2-05
02-Cd2-N5
02-Cd2-N6
02-Cd2-N8
03-Cd2-05
03-Cd2-N5
03-Cd2-N6
03-Cd2-N8
05-Cd2-N5
05-Cd2-N6
05-Cd2-N8
N5-Cd2-N6
N5-Cd2-N8
N6-Cd2-N8
O1W-Cd3-06
O1W-Cd3-07
O1W-Cd3-08
O1W-Cd3-N3
O1W-Cd3-N4
O1W-Cd3-05'
06-Cd3-07
06-Cd3-08
06-Cd3-N3
06-Cd3-N4
05'-Cd3-06
07-Cd3-08
07-Cd3-N3
07-Cd3-N4
05-Cd3-07
08-Cd3-N3
08-Cd3-N4
05-Cd3-08
N3-Cd3-N4
05'-Cd3-N3
05'-Cd3-N4

99.3(2)
81.3(3)
88.4(3)
163.6(2)
166.1(2)
101.6(2)
86.6(2)
70.6(2)
81.9(2)
92.4(2)
95.8(2)
167.2(3)
94.7(3)
97.3(3)
79.8(2)
133.0(2)
84.0(2)
93.8(2)
85.5(2)
136.5(2)
54.42(19)
163.1(2)
82.7(2)
95.5(3)
142.1(2)
142.4(2)
90.4(2)
88.9(2)
87.7(2)
94.0(2)
87.6(3)
54.8(2)
178.2(3)
101.4(2)
80.3(2)




Table S5. Selected hydrogen bonding geometry (A,°) for compound 2

DH A D H a A DA DA
N7--H7C .. 03w 0.8900 2.3200 3.054(10) 139.00
N7--H7D .. 08 0.8900 2.0200 2.865(9) 158.00/
N8--H8C..07 0.8900 2.0400 2.853(8) 151.00
N8--H8D..05W 0.8900 2.3400 3.183(11) 159.00i

Symmetry codes : (i) -1+x,y,z; (i1) -1+x,1+y,z; (iii) -1+x,1+y,-1+z.
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Fig. S3 PXRD patterns of compound 1 (a) pattern calculated from single crystal X- ray data; (b)

for as synthesized sample before heating; (c) for the sample activated at 120°C for 20 hours.
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Fig. S4 Nitrogen adsorption-desorption isotherm of compound 1 carried out at 77K.



Fig. SS Pore picture of 1D channel in compound 1.



Analysis of Gas adsorption Isotherms

Clausius-Clapeyron Equation!? was used to calculate the enthalpies of hydrogen adsorption. By
using Langmuir Freundlich equation® an accurate fit was retrieved which gives a precise
prediction of hydrogen adsorbed at saturation. A modification of Clausius-Clapeyron equation is

used for calculations.

In[P,]=AH,, X[ _T,-T,
P, R X T,T,

where, P, and P, = pressures for isotherm at 273K and 298K respectively.
T, and T, = temperatures for isotherm at 273K and 298K respectively.
AH,4s = Enthalpy of adsorption.
R = Universal gas constant = 8.314 J/K/mol.

Pressure is a function of amount of gas adsorbed which was determined by using the Langmuir-

Freundlich fit.

B X P (M
1 + (B X P (llt)) ______ (ii)

& =
Qn
where, Q =moles of gas adsorbed.
Qm = moles of gas adsorbed at saturation.
B and t = constants.

P = Pressure.

By rearranging equation (ii) we get equation (iii)



t
]
B-BXQQ»w,J (iii)

Substituting equation (ii1) into equation (i) we get

_ —tl
Q/Quy
AH,= RXT; XT, 1, LB-BXQ/Qpy)_
T,—T, — 2
QQp,
 B-BXQQ.n] . (iv)

In equation (iv), subscript 1 and 2 are representing data corresponding to 273K and 298K in case

of carbon dioxide gas.
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Fig. S6 Carbon dioxide adsorption isotherm for 1 at 273K. The solid line shows the best fit to the

data using Langmuir- Freundlich Equation.
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Fig. S7 Carbon dioxide adsorption isotherm for 1 at 298K. The solid line shows the best fit to the

data using Langmuir- Freundlich Equation.
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Fig. S8 Enthalpy of carbon dioxide adsorption for 1 using Clausius-Clapeyron Equation

calculations.
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Fig. S9 Gas selectivity for compound 1 calculated following the Henry’s law from the CO,, N,
Ar and H, isotherms at 273K.



Table S6. Optimization of the Knoevenagel condensation reaction of benzaldehyde with

malononitrile catalyzed by compound 1.

Entry Catalyst R, Ry.R; Time Temperature | Conversion
no. [h] [°C] [Yo]t
1. Blank -H R,,R;=-CN 6 r.t. 15.6
2. Free L-glutamic acid -H R,,R;=-CN 6 r.t. 82.6
3. Cd(NO;),.4H,0 -H R,,R;=-CN 6 r.t. 6
4. Compound-1 -H R,,R;=-CN 6 r.t. 100
5. Compound-1 removed -H R,,R3=-CN 6 r.t. 63.4

after 1 h

[a] Reaction conditions: Aldehyde (2 mmol), malononitrile (2.2 mmol), MeOH 4ml and Catalyst

(0.025eq), r.t, stirring . Yield calculated by GCMS, based on aromatic aldehydes.




Table. S7 Comparison of the catalytic activity of various MOFs in the Knoevenagel reaction of

benzaldehyde and propanedinitrile.

Sr.no Catalyst Mol Time | Solvent Temp Yield Ref.
0 ccl | o
1. [Cd(4-btapa),(NO3),].6H,0.2DMF 5 12h CeHs r.t. 98 10
2. | [Cd(bipd),(DMF),].(ClOy),.(2DMF) 4 30min | CgHg r.t. 93 11
3. Pb(cpna),.2DMF.6H,0 3 24h | CH3CN r.t. 100 12
4. ZIF-8 5 3h Toluene r.t. 100 13
5. ZIF-9 5 4h Toluene r.t. 99 14
6. [Gdy(tnbd);(DMF)4].4DMF.3H,0 10 | 20min | Cg¢Hg r.t. 96 15
7. [Zn(oba)(4-bpdh) 5]n.(DMF), 2 30 min H,0 r.t. 100 16
8. [Cd(muco)(4bpdh)(H,0)] (3) 2.5 | 90 min | MeOH r.t 100 17
9. Compound 1 2.5 5h MeOH r.t. >99 This work
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Fig. S10 PXRD patterns of compound 1 (a) simulated PXRD pattern from single crystal x-ray
diffraction data. (b) for as-synthesized sample (c) for sample obtained after Knovenagel
condensation reaction (d) for sample obtained after Henry reaction (e) for sample obtained after

gas adsorption studies.



Table S8.

Optimization table for the Henry reaction of benzaldehyde with nitroethane.

Entry Catalyst R Time | Temperature | Solvent | Conversion

no. [h] [°C] (%]

1. MOF -H 72 r.t. MeOH ~6

2. Zn(OAc),.2H,0 -H 72 r.t. MeOH 9

3. Glutamic acid -H 72 r.t. MeOH 14

4. Glutamic acid + Zn(II) -H 72 r.t. MeOH 21.8

5. MOF + Zn(II) -H 72 r.t. MeOH 89.3

6. MOF + Zn(II) -H 72 -10 MeOH 0

7. MOF + Zn(1II) -H 72 -25 MeOH 0

8. MOF removed after 24 [h] -H 72 r.t. MeOH 61.4

[a] Reaction conditions: Aldehyde (2 mmol), nitroethane (10 mmol), MeOH 5 ml and Catalyst

(2.5 mol%), r.t, stirring. Conversion calculated based on 'H NMR GCMS, based on aromatic

aldehydes




GC-MS DATA

Knovenagel condensation

(A) Standardisation of the reaction condition

1. Compound 1 used as catalyst (benzaldehyde with malononitrile)

(i)GC data
[1.421.461 [ &
|
I
- \
s l§Sl T Lkl'“ T T T
I 10.0 200 250
Peal# R.Time Area|  Area% Height Name ] Basem/z|  Base Int.
| 5.230 38246 0.60 7899 | Benzaldehyde 77.05 1810
2 12.571 6348099 99.40 1408404 | Propanedinitrile, (phenylmethylene)- 154.05 265101
6386345  100.00 1416303
(ii) MS data a. Reactant
100 m
90: 106
- @)
803
7 H
603
3 51
503
10
E sh Chemical Formula: C;H;O
30 Exact Mass: 106.04
$ 3 Molecular Weight: 106.12
A m/z : 106.04,107.05
103
; | j‘ﬂ:‘ kvm‘ 125 139 153 180 202 220 240 260 282 297 319 333 359 381393 417 442 458 474 502 522 542 558 579 599
20 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470 500 530 S60 590
m/z




b. Product
100 7
e ,
E i = N
80 NS =
" I I
o N
i
40 Chemical Formula: C;;HgN,
E Exact Mass: 154.05
. . Molecular Weight: 154.17
- v m/z : 154.05, 155.06
E 63
103 e
= 88
1 4 168 194 218 234 251 267 281 307 331 353 367 389 404 418 432444 470 494 514 532 552 371 593
20 S0 80 110 140 170 200 230 260 290 320 350 380 410 440 470 500 530 560 590
m/z
2. Blank reaction without catalyst (benzaldehyde with malononitrile)
(i)GC data
p203113 |2
L 3
2 T S T 4
10.0 200 250
min
Peak# R.Time Area|  Area% Height| Name Baserv/z|  Base Int.
1 51800 5403825 84.35 2191329 | Benzaldehyde 77.05 478717
2 12.519 1002794 1565 129941 | Propanedinitrile, (phenylmethylene)- 154.05 25319
6406619 100.00 2321270




3. L-glutamic acid used as catalyst (benzaldehyde with malononitrile)

(i) GC data
1,835,256
3
LEERES S VL L v 'I T T T
10.0 20.0 250
Peakd# R.Time Areal  Area% Height | Name l Base m/z Base Int.
1 5.146 1734183 17.42 882792 | Benzaldehyde 77.05 187978
2 12.574 8219414 82.58 1802102 | Propanedinitrile, (phenylmethylene)- 154.05 334967
9953597|  100.00 2684894
4. Compound-1 removed after 1hour (benzaldehyde with malononitrile)
(i) GC data
1498566 | & 3
E
! ‘
o |
- q_\lk_ L | _ ||kd_ . | |
10.0 20.0 250
min
Peak# R.Time Area|  Area% Height | Name Base m'z Base Int.
1 5.154 3302742  36.62 1482965 | Benzaldehyde 77.05 320226
2 12.546 5715345|  63.38 1354257 | Propanedinitrile, (phenylmethylene)- 154.05 255671
9018087{  100.00 2837222




(B) Compound 1 as catalyst in reaction with different substrates

1. Benzaldehyde (malononitrile)

(i)GC data

(i))MS data




2. 4-Nitro benzaldehyde(malononitrile)

(i) GC data
640567 3
[ 251‘[]
min
Peak#  R.Time Area  Area% Height | Name Basem/z  Base Int.
1 17.699 2186902, 100.00 Nitrobenzene, 4-(2,2-dicyanoethenyl) 126.05 59821
2186902 100.00
(ii) MS data
100 i
- N
?0; 141
50°
‘ 51 7 i
40— i 100 Chemical Formula: C;,H;N;0,
3 Exact Mass: 199.04
4 169 Molecular Weight: 199.17
,}0: 63 m/z : 199.04,200.04, 201.04
E | 183 236 252 319 335 349 369 391 41l 530 552 574 597

20 50 8 110 140 170 200

ey il
230

260

90
m/z




3. 4-Chloro benzaldehyde (malononitrile)

(i))GC data

852,538 S
=
| T I T T T T T
10.0 20.0 25.0
min
Peaks# R Time Area|  Area% Height|Name Basem/z|  Base Int.
| 14.970 30472921 100.00 830541 | Benzene, 1-chloro-3-(2,2-dicyanoethenyl) 153.10 153801
30472921 100.00 830541
(i) MS data
100 i3
904 N
o
E ’d
80+ \
5
o C| i
3 188 N
50-
40 Chemical Formula: C;HoN,Cl
m_” Exact Mass: 188.01
R 75 137|161 Molecular Weight: 188.61
o0 5 m/z : 188.01, 190.01, 189.02
104
3 | 1804 200 220 244 258 280 302 321 345 363 381 405 421 439 460 484 516 544 558 578 598
20 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470 500 530 560 590

mz




4. 4-Methyl benzaldehyde (malononitrile)

(i))GC data

1,775,343 g
| =
\
e |
N I
|
[ I (
| i 1l
L{ T ‘ L3 T T
: 100 ' 200 20
min
Peak# R.Time Area|  Area% Height | Name Basem/z|  BaseInt.
1 7.056 1157594 10.79 629801 | Benzaldehyde, 4-methyl- 91.10 146210
2 14.263 9573623 89.21 1754911 | Toluene, 4-(2,2-dicyanoethenyl) 168.05 298621
10731217)  100.00 2384712
(ii) MS data
100 .
904
N
804
i T
70-3 141
60 Me | I
3 N
03
Chemical Formula: C;;HgN,
Exact Mass: 168.07
Molecular Weight: 168.19
m/z : 168.07,169.07
I.S? 201 ll‘_'ts 148I2H27hl 306 J;G .34-{1 ; ES'JI 4IIIS -I.‘II 447 4(’:3 487 i{]’n" 5211‘544 ‘57(! 584 ;
200 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470 500 530 560 590

mz




5. 4-Methoxy benzaldehyde (malononitrile)

())GC data

1954314 z [&
| e
I ,"
| | ||‘
| ! f
L 1 B
: , . — | :
10.0 20.0 250
min
Peald# R.Time Area| Area% Height | Name Base m/z Base Int.
1 9.813 6761212 34.94 1874326 | Benzaldehyde, 4-methoxy- 135.10 489378
. 16.673 12587770 65.06 1924019 | Benzene, 1-methoxy-4-(2,2-dicyanoethenyl) 184.05 428255
19348982  100.00 3798345
(ii) MS data
100 -
90 N
Z
804 N
70
MeO |
604 N
; 114
50
40t Chemical Formula: C;;HgN,O
30_' 141 Exact Mass: 184.06
3 Molecular Weight: 184.19
E 133 m/z : 184.06, 185.07
3 63 B8 169
!()—E 50 103 154
E : |L ‘|‘ by 203 219 241 255267 286298310320 340 360 380 400 431 44l 459 481 SOI 521533 553 S68 S€6 600
20 S0 80 110 140 170 200 230 260 290 320 350 380 410 440 470 500 530 560 590

m/z




6. 3.4-di-Methoxy benzaldehyde (malononitrile)

())GC data

67,185

10.0 20.0 30.0
min
Peak# R.Time Area| Area% Height | Name Base m/z Base Int.
1 12.838 81839 44.01 33186 Benzaldehyde, 3,4-dimethoxy- 51.10 3210
2 13.853 104131 55.99 55689 | Benzene, 4-(dimethoxymethyl)-1,2-dimethoxy 181.20 12000
185970  100.00 88875
(ii) MS data
100- —
o
903 O N
P
804
3 o
" MeO Il
3 e
i MeO N
3 OMe OMe
50
404 Chemical Formula: C;;H;50, Chemical Formula: C;,H;yN,0,
3 Exact Mass: 212.10 Exact Mass: 214.07
304 166 Molecular Weight: 212.24 Molecular Weight: 214.22
3 7 m/z : 212.10,213.11, 214.11 m/z : 214.07,215.08, 216.08
212 |
| P 2719 307 321 HJ 350 379 305 409 428440 458 474 408 518 536 573 507

1 1 L) 1 1 1 1 T L] 1 1 T Ll 1 1 1 1 1 L L) Ll T T T ¥ T L) i L L 1 Ll L
290 320 350 380 410 440 470 500 530 560 590

nz




(C) Compound 1 as catalyst in reaction with different nitrile substrate

1. Benzaldehyde (Ethyl-2-cyanoacetate)

(i))GC data

2,208 841 q 3
' 100 T 00 ' | 250
min
Peakd# R.Time Area] Area% Name Basem/z|  Base Int.
1 5.219 7170428 54.85 Benzaldehyde 106.10 495916
2 15.599 5902054,  45.15 2-Propenoic acid, 2-cyano-3-phenyl-, ethylestt ~ 128.10 132497
13072482 100.00 !
(ii) MS data
lm_ 138 156 21
90- O
80 77 mn
i 102 \ O/\\
70+
o] Ul
i N
504
e
s 3 Chemical Formula: C;;H;;NO,
N3 Exact Mass: 201.08
Molecular Weight: 201.22
m/z : 201.08,202.08
|E3 222 M2 300 321 341 357 371

20 50 80 110

423 437 456 472 500 522 540 558 583 599
T

[ b i S e b S R
140 170 200 230 260 2

3200 350 380 410

440 470 500 530 S6D 590

miz




2. 4-Nitro benzaldehyde (Ethyl-2-cyanoacetate)

())GC data

499,196 g
e = , ‘B"—W ; . g e
10.0 200 250
min
Peald# R.Time Area|  Area% Height | Name Basem/z|  Base Int.
| 11.026 202945 14.77 42366 | N-(4,6-Dimethyl-2-pyrimidinyl)-4-(4-nitroben; 51.05 6479
4. 19.853 1170760) 8523 332026 | 2-Propenoic acid, 2-cyano-3-(4-nitrophenyl)-, 218.00 20111
1373705  100.00 374392
(ii) MS data
100 Tz
(J()—- O
803 .
3 200
704 50 s 5 O
3 155
60__ % T 10 OZN |N|
504
3 116
404
}0: I Chemical Formula: C,H;yN,0,
T3 Exact Mass: 246.06
) Molecular Weight: 246.22
3 m/z : 246.06,247.07, 248.07
102 -
: g L 254 275 295 311 327 349 372 391 414 432 454 468 486 510 527 557 577 593
20 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470 500 530 560 590

nz




3. 4-Chloro benzaldehyde (Ethyl-2-cyanoacetate)

())GC data

1453 Z
) 2 After 3 hrs
|
I
III. -H'-I F S - - — T T = II-. J' T T T T
10,0 i 250
min
Peak# R.Time Area  Areaf Height Name . Basemfz|  BaseInt.
1 1850 3593304 5478 1399547 Benzaldehyde, 4-chloro- L 139,05 246630
2 17.585 2966808 4522 675844 2-Propenoic acid, 2-cyano-3-(4-chlorophenyl): 235,00 39248
6560202  100.00 2075391
(ii) MS data
[ms 137 5
E 7
%0 O
3 190
E 207 R o/\
-"'n_ 162
e Cl U
N
504
— 50
4_0_ 100
. ERN | 172 Chemical Formula: C,,H;,NO,CI
] Exact Mass: 235.04
,)0_ 141 Molecular Weight: 235.67
B 63 m/z : 235.04,237.04, 236.04
E 3
10 85 1
3 ‘ 0o
E ‘, I ME 252 268 291 315 333 349 371 303 411 428 450 468 484 510 526 548 568 584
20 50 80 110 140 170 200 230 260 290 320 350 380 410 440 470 500 530 560 590
mz




4. 4-Methyl benzaldehyde (Ethyl-2-cyanoacetate)

())GC data

2457337 g
| t l(|].0 | ' 20|.0 25|.[]
min
Peak# R.Time Area|  Area% Height| Name Basem/z|  BaselInt.
1 1.128 8800535  68.47 2435344 Benzaldehyde, 4-methyl- 91.10 558376
2 17.093 4052159  31.53 929258 | 2-Propenoic acid, 2-cyano-3-(3-methylphenyl)  115.10 99792
12852694|  100.00 3364602
(ii) MS data
100 T
0
03
| S0
03
60: 170 | |

05 243 261 2719 307318 348360 380 398

422

Chemical Formula: C;;H;3NO,
FExact Mass: 215.09
Molecular Weight: 215.25
m/z : 215.09,216.10, 217.10

441 457 541 562 584 598

| Ll 1 "1” 1 1 1 T 1 1 L) I I Ll i 1 | G | 1
50 80 110 140 170 230 260 290 320 350 380 410

200

485 503 517
Ll i
40 470 500 530

560

Ll o i i ot e !

590
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5. 4-Methoxy benzaldehyde (Ethyl-2-cyanoacetate)

())GC data

2,259,256 E
l ‘ | ‘ oo I " 200 250
min
Peakit R.Time Area|  Area% Height |Name Base m.’z_i Base Int.
1 9.851 10217456 88.74 2228450 | Benzaldehyde, 4-methoxy- 135.10| 596879
2 19.048 1206471 11.26 415021 | 2-Propenoic acid, 2-cyano-3-(4-methoxypheny ~ 231.10 46512
11513927|  100.00 2643471 ;
(ii) MS data
1()(}E T
0% O
803
107
] MeO U
50_5 203 N
: Chemical Formula: Cy3H;3NO,
Exact Mass: 231.09
Molecular Weight: 231.25
m/z : 231.09,232.09
,‘, i 251 278 292 306 326338 354 372 389 405 419 433 449 471 499 516 530 554 576 592
20 50 80 1100 140 170 200 230 260 290 320 350 380 410 440 470 500 530 560 590




'H NMR DATA

Henry (Nitro-Aldol) condensation

1. Benzaldehyde

’(.'." (_JH ?H
H i H
anti Syn

/.
~

| 1] [T 11 N - L] 5 i [T

"H NMR for the reaction of benzaldehyde with nitroethane showing the peaks for two different

diastereoisomers.




2. 4-Nitro Benzaldehyde

'H NMR for the reaction of 4-nitro benzaldehyde with nitroethane showing the peaks for two

different diastereoisomers.



3. 4-Methyl Benzaldehyde

—_—
{13}

OH OH
H = H
No, NO,
anti syn

*J\'MML

r r T r - T v - v T r T v - T T ¥ T T v ™ T - T T -
¥ A ] e 70 &9 63 5.7 66 65 64 63 &2 6.1 5.0 59 =% ] 5.7 56 55 5.4 53 52 = | S0 45 4.8 4.7 45
it 10

"H NMR for the reaction of 4-methyl benzaldehyde with nitroethane showing the peaks for two

different diastereoisomers.
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