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1. Structure elucidation of 6g: regio and stereo-selectivity

HOMO LUMO

of azomethine ylide of dienophile

where, Y= NO,, CO,Et etc.

Azomethine ylide derived from L-proline undergoes a [3+2] cycloaddition reaction through the above-
mentioned HOMO-LUMO intereaction, which accounts for the regioselectivity. There is lots of theoretical
and experimental evidence in the literature.! The reverse selectivity is observed with azomethine ylide
derived from L-proline ester without decarboxylation.? The endo-selectivity is discussed in the manuscript
with the help of literature.

From the NOESY spectra (SI figure 1) of compound 6g, it is very clear that more contours are present in
the aromatic region apart from the interaction of orthoprotonsin aromatic rings. These excess interactions
(blue cloured) among the aromatic protons are shown below.




SI Figure 1: NOESY spectra of compound 6g
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3. 'H and 3C-NMR spectra of all the compounds 6a-j,7a-1, 8a-d, 9a-j, 10a-d and ’F-NMR spectra of

6g, 7e, 9b
SI Figure 2: 'H and *C-NMR spectra of compound 6a
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SI Figure 3: 'H and >*C-NMR spectra of compound 6b
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'H and 3C-NMR spectra of compound 6¢

SI Figure 4
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'H and 3C-NMR spectra of compound 6d

SI Figure 5
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SI Figure 6: 'H and 3C-NMR spectra of compound 6e
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SI Figure 7: 'H and 13C-NMR spectra of compound 6f
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SI Figure 8: 'H ,'*Cand!°F-NMR spectra of compound 6g
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'H and 3C-NMR spectra of compound 6h
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SI Figure 11: 'H and 3C-NMR spectra of compound 6j
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SI Figure 13: 'H and 3C-NMR spectra of compound7b
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SI Figure 14: 'H and 3C-NMR spectra of compound 7¢
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SI Figure 15: 'H and 3C-NMR spectra of compound 7d
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SI Figure 16
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SI Figure 17: 'H and 3C-NMR spectra of compound 7f
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SI Figure 18: 'H and 3C-NMR spectra of compound 7g
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SI Figure 19: 'H and 3C-NMR spectra of compound 7h
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SI Figure 20: 'H and 3C-NMR spectra of compound 7i
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SI Figure 21: 'H and 3C-NMR spectra of compound 7j
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SI Figure 22: 'H and 3C-NMR spectra of compound 7k
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SI Figure 23: 'H and 13C-NMR spectra of compound 71
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'H and 13C-NMR spectra of compound8b
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SI Figure 30: 'H and 3C-NMR spectra of compound 9¢
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SI Figure 31: 'H and 3C-NMR spectra of compound 9d
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SI Figure 33: 'H and 3C-NMR spectra of compound 9f

er P —

9G8"
£€98°
F88-"
168"
806"
SEG "
o6 "
810"
LZ0"
9F0"
850"
£L0”
€IT"
8ET"
TST"
E9T"
SLT"
PEL"
ovL”
£SL”
€LL"
08L*
290"
080"
160"
T0T"
801"
01"
621"
44
£E¥S”
£6G6°
FLG "
PLL"
rog”
reg”
S50°
080"
560"
61T"
|
ove”
99Z"
6¥0"
8LO"
LOT"
SLE”
882"
ELE"
81€E"
0%~
SZF”
£EP”
0S¥ "
[4:-1 48
206"
806"
615"
0€s”
8FG"

“LP
IS
59

99 —
‘69 —
=
bl
L.
g ¥

TFHSTE
OL"STT

TL 8Bel
SL"8ZT
T8 82T
TO"6ZE
- © €Z2°621
69."TET
08°9€T

\WY

e [LUoot
== LETEOT

i I T | T I
4 3 2 1 ppm
s e
Do [-10x] -] (=] 1= w0
L1 ] oo (-] o o [-]
b ‘-'L' sl <l 1S
NN A =~ QO [Ty]
TTNO LW mr~ 0 Ty}
0
™~

GL LT ——

eSS TTIOMMMOOMMOOMNONMMONNNN NN NNNNNNN NN A A A

LR REASEE R |
ppm

——
70 60 50 40 30 20

80

S-37

b RARAMMAALY RARLARALY LAAALALAL) RALEAL

YT

i

200 190 180 170 160 150 140 130 120 110 100 90

T




SI Figure 34: 'H and 3C-NMR spectra of compound 9g

S00°0-

996"
086"
P6S"
809"
GED
L9 "
069"
9TL’
LEL'
E9L®
£p6°
L96°
S86°
600°
vZo”
Zro”
650°
€0T"
9Z1"
691"
LEE"
aLE”
9LY"
06p "
00§"
S1S°

6ES

796"
9L6"
S86°
966 °
LTV
8Ew”
Ly¥"
897"
886"
8T9”
6¥%9°
666"
920"
290"
280"
L¥G"®
§¥9°
LLO”
0T
65 T*
981"

LGE"
08z’
S6c’

BTES
EVE"
0LE”
F6g”
(A8 2
0zZe*

L

S S IETOMOMNMOOONNNNNNNNNNNNNNNNNN A A A A A A A Ao

ppm

|

|
o
(=]
.

Wm
]
©

80°

ot~

F9-
L9

0¢

G-

14

9¢”

"LZT
"LeT
"8¢T
"8¢1
‘8¢l
“Bel
‘62l
"GET
TLET

47
LF
"1§
"S8§

B8 =

LL

N

QLT i

G

T

3

4

5

T

il \ T T T T T T T T T T T
170 160 150 140 130 120 110 100 9 7 60

T

200

ppm

0 20

0

0

0 0

8

0

190 180

S-38



'H and 13C-NMR spectra of compound 9h

SI Figure 35
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'H and 3C-NMR spectra of compound 9

SI Figure 36
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4. (a) Crystal Summary Data of Compound 9a(CCDC 1832647)

*
°e

Chemical formula and formula weight (M): C16 H18 N2 O2 and 270.14

¢ Crystal system: Triclinic

+¢ Unit-cell dimensions (angstrom or pm, degrees) and volume, with edges: a=7.827(4)
b=10.029(4) c=17.446(8)alpha=89.147(6) beta=87.469(6) gamma=82.695(6)

% Temperature: 296(2)

¢+ Space group symbol: P -1

¢ No. of formula units in unit cell (Z): 4

% Number of reflections measured and/or number of independent reflections, Rint: 2746

< Final R values (and whether quoted for all or observed data):0.0484

0

>

(b) Crystal Summary Data of Compound 10e (CCDC 2312186)

*
A X4

Chemical formula and formula weight (M): C23 H23 F N2 O2and 378.43

% Crystal system: Monoclinic

+¢ Unit-cell dimensions (angstrom or pm, degrees) and volume, with edges:
a=19.48(2)b=5.587(5) c=18.462(17)alpha=90beta=101.83(3)gamma=90

¢ Temperature: 297(2)

%+ Space group symbol: P2(1)/c

¢ No. of formula units in unit cell (Z): 4

¢ Number of reflections measured and/or number of independent reflections, Rint: 2521

% Final R values (and whether quoted for all or observed data):0.1224

*
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5.Mass spectra data of intermediates
Mass spectra were taken in infusion method.
Parameters :

Source - capillary (kv): 3.06, Sampling cone: 85, source offset: 80
Temp (°C) - Source: 120, Desolvation: 300
Gas flows — Cone gas (L/h) 50, Desolvation gas (L/h) 600, Lock spray capillary (kv) 2.50

In order to ascetain the reaction pathway we carried out mass kinetics, for that we withdraw a little aliquot from the
reaction mixture and performed mass analysis to find out any probable intermediate(s). To our delight for both of the
reactions we got peaks corresponding to the probable intermediates which are shown below and the corresponding
time is also shown.

CU_02102018_1 2 (0.087) Cm (2:25) 1: TOF MS ES+
100 144 4.44e4

30 min

‘ O\COOH

| N

NO,
‘ 299.0623
|

Intermediate | (Scheme 1)

91.0560 |
\ ‘ 1961131 [M+H]: 265.1188 (calculated)
* | 146 9825 264.9988 (experimental)
| |’
” } 301.0605
‘103.‘9561 I
|
T
105.9550 l |
[reoses | 165.0701 Igso.um:
| | 2422876 X
‘ M A | 194.0001. 197.1160 — ‘ 3251700 P Hagc;s.nsa
I { | ‘v’smaaa ( ‘ | |407.1863
0 " . | [ ..\i bl alliu e I —

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 ' 380 400 420 440
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CU_02102018_1 (0.054) Cu (0 50). Is (1.00,1 00} C13H17N204

1: TOF MS ES+
100 285.,1188 O\ 8.54e12
]
‘ N~ ~COOH
| NO,
(RS |
|
7‘ | | 2661188
[
ol it s e e o L N
230 235 240 245 250 255 260 265 270 275 280 285 280
CU_02102018_1 (0.054) Is (1.00,1.00) C13H17N204 1: TOF MS ES+
100° 2651188 8.53e12
®
{
}
266.1219
| | 287.1242
e e o ——r—re e e s o ——
230 235 240 245 250 255 260 265 270 275 285 290
CU_02102018_1 3 (0.121) Cm (3:26) 1: TOF MS ES+
100 264.9008 152e4
-
} 260.0343 |
2422844
| 2432882 | s ErB
2391586 | 2610 | 2671242 (278.0486
] [ 1 y; I
— ) ‘ S i I — o
230 235 240 245 250 255 260 285 270 275 280 285 290
1: TOF MS ES+
CU_02102018_2 23 (0.837) Cm (23:26) 309.1628 177e3
mow
<@>®
)
Intermediate IV (Scheme 1)
[M+K]: 198.0685 (calculated)
198.1131 (experimental)
=
91.0540 198.1131 3101633
301.1669
2571270
| 330.1888
i
| 262.1583 311.1655
|
‘ 340.1689
53.3843 185.2745 | 199 1169 263'"3362391122 3432160
( 180813 146.0171 “ e \ 330.1939 ( -
| | T B {111 TN N | Y A 0
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" w 80 100 120 140 180 20 220 240 260 280 300 320 340
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CU_02102018_1 (0.054) Cu (0.50); Is (1.00,1.00) C11H13NK

1: TOF MS ES+

100 195&585 8.25e12
/ \ (o)
[ N
[ -5 | \ |
199.0685
! 200.0685
0 T T T T T T T T T T T T T T T miz
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198.1131 2.32e4
100-]
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1 I
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<
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| 108.9550
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CU_02102018_3 (0.054) Cu (0.50); Is (1.00,1.00) C7TH7NK

1: TOF MS ES+
861e12
100‘J 1440216
i A
1' NH
1
| -
]
i
]
! 145.0216
D—],—.—ﬁ—rr—» A N e o e B R B A B LS e o R B T ] - 4 T T m/z
100 200 300 400 500 800 700 800 900 1000 1100
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= 1440216 861e12
1004 i
| |
4 |
1
= |
1 \
|
1 1145.0246 s
o S B - . . ; e e - miz
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CU_02102018_2 (0.054) Cu (0.50); Is (1.00,1.00) C12H16N202K

1: TOF MS ES+
; 001 259.0849 8.09e12
It
S}
‘s | ()8
1 I N
[ | °
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CU_02102018_9 (0.054) Cu (0.50); Is (1.00,1.00) C11H13NK

1: TOF MS ES+
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I e
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