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Figure S1. Gas phase as well as solvent (implicit and explicit methanol) phase reaction energy
profiles for the considered reaction obtained using the aldehydes 1 (red) and 2 (blue) at
mPWI1K/6-31+G(d) level of theory. a: represents the structures obtained at mPW1K/6-
31+g(d)//HF/3-21G level of theory.
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Figure S2. Bond critical points for TS2-MeOH-1, TS2-MeOH-2, In2-MeOH-1 and In2-

MeOH-2. Electron density values: normal, Laplacian of electron density: italics, Bond lengths:

bold.
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Table S1: Activation (for transition states) and reaction energies (for intermediates) obtained at
mPWI1K/6-31+G(d,p) and B97-D/6-31+G(d,p) levels on HF/6-31+G(d,p) optimized geometries,
and HF/6-31+G(d,p) level. AE, is for aldehyde 1 and AE, is for aldehyde 2.

mPWI1K HF B97-D
TS1-G AE 17.4 23.7 12.8
In1-G AE 19.7 22.2 13.0
In3-G AE, 20.5 14.1 12.6
AE, 16.7 9.9 7.9
TS4-G AE, 19.6 15.4 10.7
AE, 15.0 10.2 6.2
In4-G-A AE, 214 11.9 11.2
AE, 17.9 8.1 7.2
TS5-G-A AE, 18.2 12.0 8.0
AE, 15.7 9.0 5.1

These results suggest the compatibility in trends while comparing the energetic of mPW1K/6-
31+G(d,p)//HF/6-31+(d,p) level with those of HF/6-31+G(d,p) and B97-D/6-31+G(d,p)//HF/6-
31+(d,p) levels.

S4



ey Gl

\\\\\\I\I\I\\II\I\\\II\l\|‘1|'\'!\I\\“\\I‘I\!I‘\II‘V.Ier'l'ﬁ['TT'VTI_‘-\V_"—rY_l_Y_Y—’j‘!_Y_Y—l—Y_F
20

5 80 7.5 70 65 60 55 50 45 40 35 3.0 25 15 [ 05 00

o -+ S T MmN T
wy - O en v —— O O\ = SN o o
e n —oi® NS eEAE®EER e IN
=] ) S SOl =S = = = R
o wy < < o NANANNNN———O (ot —
= i st AR B L (% s R = "
OH O

Q ]

O .

o]}

gk Ja e .l SR R T H\.hlha ahia PRI T T Mg Py T o D R T o T Ay T o L R T e PR P TUWEY |
T leHH‘\ IIII‘H"MII.H \‘H\H IH]IIHH\:!'\IH H\I‘rH‘IHTI‘HIlilHi'TT'\"\'ﬂ'\"fH!\TiT'|]Tlmﬁmm
70 60 50 40 30 20 10 0

180 170 160 150 140 130 120 1o 100 90 80




Intensity, counts

“{TOF MS 0.850 0 1017 min from Sample 46 (KS-BHR) of 25FEB20711.wiff
=3 54775453654675830e-004, 10=-1.34642953929214850e+001, subtracted (0.018 to 0.800 min), Centroided

‘Max. 5.2 counts

305.0786 \
| Q  coOMe
50
45 | o
40! j
i !
35
30j 265.0827
25 ‘
20
300.1220
1 | 310846
51 ||
! 1.
10 ‘ I
2791581 ‘ !
05 | |
| 0842 ii 1 1 317 11&2 391:2867 4431097
| t7taes 205 2601343 2621058 30211374 | | 3242140 3421331 361537 4083021 429.2400-. |
Q0¥ e BRI it oy O 1| WS Eoo || | RN U8 || [ b o i rvobbtan’ oo ORI - e O o P SRR 0 I} .
180 200 220 240 260 280 300 320 340 360 380 400 420 440 460
mizamu I
Sample 10: n/a Acg. Date: n/a
marnr ’a Acq. Time: n/fa
Elemental composition calculator
Target m/z: +305.0786 amu
0 COOMe Tolerance: +5.0000 ppm
Result type: Elemental
O O Max num of results: 100
o] Min DBE: -0.5000 Max DBE: +50.0000
- Electron state: OddAndEven
Num of charges: 0
Add water: N/A
Add proton: N/A
File Name: 25FEB2011.wiff
Elements Min Number Max Number:
1 c 0 25
A - = L T e PR ) R i
2 H 0 22
3 iNa 0 1
4 ‘O 0 5
Formula Calculated m/z (amu) I mDa Error PEM Error ' DBE
1 Cl17 H14 04 Na 305.0789 {-0.3788 -1.2417 10.¢
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CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
NATIONAL CENTRE FOR MASS SPECTROMETRY

DataKS-BHEARNI-20-1-15

Sample NamaKS-BHEARNI-20-1-15, Dr K SRINIVAS, El-HR-MS, DIP-250

Dascription:

lonization Moda El-

History:Datermine m'z[Peak Detect{Centroid,1 Area];Smoath[3]];Comact Basea[];Smooth[3];Average(MS[1] 0.52..0.64)

Charge number:1 Tolerance:1000.00(ppm)
Elemant:"2C:0 . 18, '"HDO . 17, ™Br0 .. 0, 3CI0 0, "F0 _ 0, '71:0 _ 0, ™N20 .0, 800 __ 4, =50 .. 0

Ralative Intensity

Acguired:20-01-2015 14:21:36
OperatorJECL

Mass Calibraticn data:EIPOS_17DECCAL
Craated:20-01-2015 16:30:50

Craated by-JEOL

Unsaturation Number-1.5 .. 50.0 {Fraction:Both)

HO
= COOEt
T O
| ogt naTEn 207.11095
Mm_m._._mm._
T T T _ T T T T T T T T T _ T T T T T T T T _ T T T T T T T T _ T T
205.00 295.50 206.00 206.50 29700 207.50 298.00
mz
- Mass Differanca | Mass Differance . :
Mass Intensity Calc. Mass (mmu) {ppm) Possible Formula | Unsaturation Number

20610538 10607578  206.10489 0.50]

170 Cyp'Hes" O [ 11.0)
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CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
MATIONAL CENTRE FOR MASS SPECTROMETRY

DataXS-BHACBML20-1-15

Sample NameKS-BEHACRMI-20-1-15, Dr K SRINIVAS,
Description:

lonization ModaEl+

History:Determine m'z[Peak Detact[Ceniroid,1 Area);Smocth{3]];Comect Basa[]:Smooth[2];Average(MS[1] 0.87..0.91)

EFHRA-MS, DIP-250

Charge number:1 Tolerance:1000.00(ppm)
Hement:2C:0 .. 16, 'HO .. 11,™Br0 .. 0, 3C0 .. 0, "0 .. 0, 7.0 .. 0, N0 .. 1, 800 .. 2

Relative Intensity

Acquired:20-01-2015 14:02:15
OperatorJECL

Mass Calibration data:EIPOS_17DECCAL
Created:20-01-2015 14:07:03

Created by-JECOL

Unsaturation Number-1.5 _. 50.0 (Fraction:Bcth)

4 24907850 Iﬁ_
; \ CN
104 D
0- T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
248.060 245.080 248100 245120
m'z
Mass Intensity Calc. Mass Ejhﬁﬂmzﬂ Im_mw__mh.__.n_m_u._.m_.ﬁm Possible Formula Unsaturation Number
24007800 2B07BB61] 2400780d -0.0g 0.3 20 Hy "N 50 12.0

510
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Data#®5-BH2CYH-20-1-15

Sample Mame:KS-BH2CYH-20-1-15, Dr K SRINIVAS,

Descripticn:

lonization ModaEls

History:Datermine miz[Peak Detect[Centroid,1 Area];Smooth{3]];:Comect Basa[];Smooth[3]Average(MS][1] 0.70..1.03)

Charge number:1
Element:2C:0 .. 18, "H0 .. 16, ™Br:0 .. 0, =CL0o __ 0, ¥F0 . 0, "7:0.. 0, N0 .. 0, 5010 .. 3

Relative Intensity

CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
MNATIONAL CENTRE FOR MASS SPECTROMETRY

EI-HR-MS, DIP-250

Tolerance:1000.00(ppm)

Acquired:20-01-2015 15:01:00
Operator: JEOL

Mass Calibration data:EIPOS _17DECCAL

Created:20-01-2015 15:04:22

Craated by-JEOL

Ungaturation Mumber-1.5 .. 50.0 {Fraction-Both)

7N
210 ()

B 20210880
20+
1.0
0 T T T T T T T T T T T T T T T T T T T T T T
292.00 202.05 20210
m'z
: Mass Difference | Mass Differance ; 2
Mass Intensity | Calc. Mass {mmu) {ppm) Possible Formula | Unsaturation Mumber
202.10080  16043.7F  202.10004] 0.1 0.4 255" Hq6™03 [ 12.0)
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Intensity, counts

+TOF MS 0.067 to 0 134 min from Sample 3 (KS-BH1R) of 2BFEB2011 wiff

a=3 54774969660035830e-004, t0=-150886352532761520e+001

240 -
230
220
210
200

180 -
170

150 |
140
130%
120 |
10|
100 |

i

140

200

160
(o] COOMe

HO

1 C

2 H

3 N

4 Na

5 o]

Formula

1 C17 H14 04 Na

305 0783
o
[+ COOMe
| o
265 0886
J
| 300. 12602
|
;| | | 3210476
: . Ji. fo Ll L
220 240 260 280 300 320 340 360
m/z, amu
ampie /s Acg. Date: n/a
Acg. Time: n/a
Elemental composition calculator
Target m/z: +305.0783 amu
Tolerance: +5.0000 ppm
Result type: Elemental
Max num of results: 100
Min DBE: -0.5000 Max DBE: +50.0000
Electron state: OddAndEven
Num of charges: 0
Add water: N/A
Add proton: N/A
File Name: 28FEB2011.wiff
Elements Min Number I Max Number:
LT O S| S—— Al s
) 131
0 28
o 1
0
—-— SIS T i o0
0 5
e e B
Calculated m/z (amu) mDa Error PPM Error
305.0789 -0.6788 1-2,2250

380

Max 245 2 counts

DBI!

10.

400
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CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
MATIONAL CENTHRE FOR MASS SPECTROMETRY

Data®S-BH1EARNI20-1-15

Sample Mama:KS-BH1EARNI-20-1-15, Dr K SRINIVAS, El-HR-MS, DIP-250

Description:

lonization Mode:Els

History:Datermina myvz[Peak Detact]Ceniroid,1 Area];Smocth[3]];:Corract Basa[:Smooth[3]Average(MS[1] 0.47 0 &7}

Charge number:1 Tolerance:1000.00(ppm)
Element:2C:0 .. 18, 'H:0 .. 17, ™Br:0 .. 0, =Cl0 .. 0, "F:0 . 0, "71:0 .. 0, ¥N:0 .. 0, ®0:0 .. 4,50 .. 0

Relative Intensity

Acquired:20-01-2015 12:33:35
OperatorJECOL

Mass Calibration data.EIPOS_17DECCAL
Created:20-01-2015 16:28:12

Created by-JEOL

Unsaturation Number:-1.5 _. 50.0 {Fraction:Both)

| 20610519
20 COOEt
10
i 297 10822
- 295.09902
g 204 A5866 _ 2O5.573TB 29577763 20637021 p0g 5EER1 POET4TI1 296.93340
_”_I_____.______________.____._.______________._____m__________________
29500 20550 20600 296.50 207.00 29750
m'z
Mass 7 Intansity _ Calc. Mass -.___mmm_”_.wﬁmmm_._nm mem__mmﬁu_dﬁm Possible Formula | Unsaturation Number

206.1051d 17678141 29610404 0.3 (REE R [

11.0
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CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
MWATIONAL CENTRE FOA MASS SPECTROMETRY

Data s BHIACANK20-1-18 Acguired:20-01-301E 16:10:21

Sample MamecKS BHIACAME20-1-15, Dr K SRINIVAS,  EFHR-MS, DIP-250 Oparstor:JE0L

Description: Mass Calioration dstaEIPOS 17 DECCAL
Ionizaton MosarEls Creatad:20-01-2016 16:14:05

Higloey Delermine miz[Pask Detect] Controld, 1 Area];2moath|]jComect Basa[LSmooth{3);Awerapa(Ms[1] 0.48..0.57) Creatad by_JEOL

Charge numiber-1 Toleranca: 1000.00(ppm) Unesiuration Numbar=-1.5 . 50.0 (Fraclion:Batn)
Element'=C:0 . 16, "H:0 . 11, ™Br _ 0, =010 .. 0, "F0.. 0, 'WI0 0, MO .. 1, "00 .. 2

Rolsteo Intonsiy \:llhnj,_
i 24007850 @Iﬁﬁ #
i Q CN
LU\

T _ T T T T _ T T T T _ T T — T
245,04 24805 240.08 mum..:u. 24912 240.14

T
24918
miz
Mass intensity | Caic. Masg | MASE DiNEMence | Mass (MMerence Possiie Formulz | Unsaturation Mumbar
[mms) {ppm)
ZA9.07e00 6O786.9d 2400 ~0.09 -0 =

518
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CSIR-INDIAN INSTITUTE OF CHEMIGAL TECHNOLOGY
MATIOMAL CENTRE FOR MASS SPECTROMETRY

Data:K5-BH12CYH-20-1-15 Acguired:20-01-2015 14:12:30

Sample NamaKS-BH12CYH-20-1-15, Dr K SRINNAS, EFHR-MS, DIP-250 OparatorJECL

Description: Mass Calibration data:EIPOS_17DECCAL
lonization Mode El+ Created:20-01-2015 14:16:37
History:Determine m'z[Peak Deatect{Centroid, 1 Areal;Smooth{3]]:Comact Basea[].Smooth[3];Average(M3[1] 0.84..1.07) Created by-JEOL

Charge number:1 Tolerance:1000.00(ppm) Unsaturation Number=-1.5 .. 50.0 (Fraction:Both)

Hemont:2C:0 .. 19, '"HD _ 16, ™Br:0 .. 0, 3CL0 .. 0, "F0 . 0, '"7:0 .. 0, ¥N:D .. 0, 8010 .. 3

Relative Intensity

S20

292 10580
40+ 0
4 0
30+ HO
a0
104
T T T T T T T T T T T T T T T T T T T T T T T T
29150 Z32.00 29220 F02.40 20250 232,80
mz
- Mass Difference | Mass Diffarance - E
Mass Intensity Calc. Mass {mmu) {ppm) Possible Formula | Unsatwration Number

20210080 24526213 20210004 -0.14 -0.49 20y His " 0s | 12.0)




