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General procedure for the preparation of TI3&i under HSVBM
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The starting aniline was addetig{c, 1 mmol) withN-vinyl amide Qa-c, 2.1 mmol) and PMA (10 m@kb) into
the open air agatdish (SchemeSl). After that, the unique ball (d = 51.6 mm, 186.25 g) was put above the mixture, the
mill was closed and the maximum frequency was used (60 Hz). After full conversion, as indicated lyeTin{xture
was removed easily and disolved in ethyltate (20 mL). Then, the reaction mixture was treated with a saturated
solution of NaHCQ and extracted with ethyl acetate, dried over anhydroy$S®@aand evaporated under reduced
pressure. The evaporation gave t mehromataghghy gnsilcalgelasinga whi ¢

mixture of petroleum ether and ethyl acetate as eluent to afford the THQs deri8atives
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Complete single crystalpdy analysis aBgcompound

Crystal preparation

The crystallization of cis-1-(6-acetyl2-methyt1,2,3,4tetrahydroquinolird-yl) pyrrolidin-2-one  was obtained
according to the procedure reported by Spingieral,' where ethanol was used as solvent and a mixture of
cyclohexane:diethykther in a 1:5 ratio as antisolvent. This method gave single crystals suitabledgrddfraction

analysis.

Crystal structure determination

The data were collected on a Bruker AREMiffractometer using a graphiteonochromatized Md<a radiation
(e= 0.71073 A). After data collection, the intensity data were integrated and corrected for Lorentz polarization and
background effects using the SAINT V7.34A software. The SADRB%$2/1 sftware was used to correct absorption
effects using a redundancy algorithm. Crystal structure was determined by direct methods using the SIR92 program
and refined using SHELXL2014Crystal data, data collection and structure refinement details are asimachin
Table S1. Anisotropic displacement parameters were refined for C, N and O atoms. All H atoms (constrained to ride on
their parent atoms) were placed in geometrically idealized positions. The u$tdn€an distances were 0.93 A
(aromatic) and 080.97 A (methyl), while a 0.856 A value was used for thédMistances.

C16H20NL0, crystallizes in the orthorhombic space grdebca (No. 61). As shown in Figure S1, the molecule
contains a sbmembered ring (NC6-C5C4-C9-C8) fused to the aromatic system which have an envelope
conformation with atom C9 as the flap with puckering param&@er9 . 4 9 0 5 ( 250.97(19)°, andif= 249.4(2)°.

The fivemembered ring (NE2-C20-C19C18) adopts a twisted conformation with puckering parameters
Q(2) = 0.2441(18A and(i = 117.7(4)°.

Figure S1. Molecular structure of gH,N>,O,, showing the anisotropic displacement ellipsoids drawth@t50%

probability level. Hydrogen atoms are ddpit as spheres with arbitrarydiia



Table S1.Crystal data, data collection and structure refinement fgil GN>O»

Chemical formula
Formula weight (g mol™®)
Crystal system
Space group
alA

b/A

c/A

vV /A3

Z

dy / (g cnm®)

F (000)

e mm?

grange / degree

hkl range

T/K
Crystal dimensions / mm
Diffractometer

Absorption correction

Reflections
Measuredeflections
Independenteflections
wWith | 20(1)
Refinemenmethod

Number of parameters

RIF>  F (

WR(F?)

S

Max/Min ag / (e A3)

Primary atom site location
Secondary atom site location

Hydrogen site location

ClGHZONZOZ
272.34
Orthorhombic
Pbca
10.4345(3)
11.3450(3)
24.8185(7)
2938.00(14)

8
1.231
1168
0.08
2.5526.78
-130h 013
-140k 014
-3101 031
298
0.2x0.3x0.5
Bruker Kappa Apex 2
multi-scan
(SADABS 2012/1)
Thin = 0.87,Tnax = 0.98

52522

3133

2451

full-matrix leastsquares o

187

0.042

0.140

1.09

0.25,0.17
structureinvariant direct methods
difference Fourier map

mixed




In Ci6H20N,0,, the calculated NT6 bond distance (1.360(2) A) is shorter compared with th€8lBond distance
(1.454(2) A), as observed in Table S3. Similarly to the related structgbo8,0,, this behavior can be attributed to

resonance effects occurring between the benzene ring and the free electron pair of N7, which generates a double bond

character to NTT6. An analogous behavior occurs in-82 bond (1.3396(18) A) of the pyrrolidine ringhere a

resonant effect is also observed, that is due to the adjacent double bond of the carbonyl group that, together with the

C15016 group, exhibits bond distance values in agreement to the standard \auk 28 A° This pyrrolidine ring is

equatoral to the piperidine ring making a torsion angle (BC4-C5) of 65.79(18)°.

Table S2.Fractional atomic coordinates (A) aisbtropic or equivalent isotropic displacement parametef}s fok

Ci6H20N20,

Site kbel X y z Uiso™/ Ueq
01 0.44622 (10) 0.41458 (9) 0.56130 (4) 0.0502 (3)
H7N 0.871 (2) 0.8189 (18) 0.5524 (7) 0.066 (5)*
c2 0.41925 (12) 0.48461 (12) 0.59724 (5) 0.0401 (3)
N3 0.48124 (11) 0.58546 (10) 0.60767 (5) 0.0426 (3)
c4 0.59270 (13) 0.62317 (13) 0.57671 (5) 0.0433 (3)
H4 0.5988 0.5710 0.5453 0.052*
C5 0.71727 (13) 0.61038 (13) 0.60804 (5) 0.0423 (3)
c6 0.81932 (13) 0.68807 (14) 0.59613 (6) 0.0463 (4)
N7 0.80660 (13) 0.77399 (13) 0.55831 (6) 0.0578 (4)
cs 0.69523 (16) 0.78309 (15) 0.52333 (6) 0.0573 (4)
H8 0.7056 0.7279 0.4932 0.069*
c9 0.57766 (14) 0.74788 (15) 0.55545 (6) 0.0514 (4)
HO9A 0.5023 0.7524 0.5327 0.062*
HO9B 0.5661 0.8019 0.5853 0.062*
C10 0.6840 (2) 0.90697 (18) 0.50095 (8) 0.0776 (6)
H10A 0.6161 0.9097 0.4749 0.116*
H10B 0.7633 0.9288 0.4840 0.116*
H10C 0.6657 0.9609 0.5298 0.116*
c11 0.93496 (14) 0.67497 (16) 0.62470 (7) 0.0583 (4)
H11 1.0030 0.7254 0.6174 0.070*
C12 0.94881 (14) 0.58986 (16) 0.66280 (7) 0.0584 (4)
H12 1.0260 0.5840 0.6814 0.070*




Table S2.Fractional atomic coordinates (A) amsbtropic or equivalent isotropic displacement parametef fok

Ci6H20N20; (cont.)

Site kbel X y z Uiso™/ Ueq
C13 0.85002 (14) 0.51086 (14) 0.67482 (6) 0.0497 (4)
Cl4 0.73477 (13) 0.52395 (13) 0.64649 (6) 0.0451(3)
H14 0.6676 0.4725 0.6539 0.054*
C15 0.87134 (16) 0.41859 (15) 0.71566 (7) 0.0585 (4)
016 0.97192 (14) 0.41490 (15) 0.74100 (8) 0.0966 (5)
c17 0.77065 (19) 0.32892 (16) 0.72644 (7) 0.0644 (5)
H17A 0.8007 0.2746 0.7533 0.097*
H17B 0.7518 0.2868 0.6938 0.097*
H17C 0.6945 0.3674 0.7392 0.097*
C1s8 0.43593 (16) 0.64531 (17) 0.65627 (7) 0.0601 (4)
H18A 0.4297 0.7297 0.6507 0.072*
H18B 0.4921 0.6300 0.6866 0.072*
C19 0.30455 (17) 0.59074 (17) 0.66497 (8) 0.0649 (5)
H19A 0.2867 0.5816 0.7031 0.078*
H19B 0.2381 0.6392 0.6489 0.078*
C20 0.31189 (16) 0.47209 (16) 0.63744 (7) 0.0591 (4)
H20A 0.3307 0.4103 0.6633 0.071*
H20B 0.2318 0.4538 0.6194 0.071*

In the crystal structure, the molecules are linked by intermolecular interactialiffeoént strength (Table S4). In
the [010] direction, hydrogen bonds 8IH7N---O1' [symmetry code:if i x + 3/2,y + 1/2] join molecules into chains
that are further connected by weaker 81917C---O16' [symmetry code:i{) xT 1/2,y, z ¥ 3/2] hydrogen bnds
along [001] direction, forming (001) sheets (Figure S2). These sheets are connected in the [100] and [001] directions by

a mixture of dipolar and van der Waals forces.



Table S3.Selected geometrical parameters ddgreg

O1C2 1.2273 (17) C13C15 1.474 (2)
C2-N3 1.3396 (18) C15016 1.224 (2)
C2-C20 1.507 (2) C15C17 1.487 (3)
N3-C4 1.4580 (17) C18C19 1.520 (2)
N3-C18 1.4627 (19) C19-C20 1.512 (3)
c4-C5 1.5216 (19) 016C15C13 120.46 (16)
c4-C9 1.518 (2) C2-C20-C19 104.66 (13)
C5-C6 1.4135 (19) N3-C4-C5 112.59 (11)
C5C14 1.380 (2) N7-C8-C10 110.25 (13)
C6N7 1.360 (2) 01-C2-N3 125.64 (13)
ce-C11 1.407 (2) c8-Cco-c4 110.16 (14)
N7-C8 1.454 (2) C18N3-C4-C5 65.79 (18)
c8-C9 1.517 (2) C10-C8-C9-C4 179.62 (13)
C8-C10 1.516 (3) C14C13C15016 -176.48 (17)
C11-C12 1.359 (2) 01-C2-C20:C19 -169.38 (15)
C12C13 1.398 (2) C6-N7-C8C10 159.26 (16)
C13C14 1.401 (2)

Table S4 Hydrogen bonds geometry (egreg for C,gH,oN,0,

D3 H---A D& H H---A D---A D3 H---A
N78 H7N-:--O1 0.86 (2) 2.21 (2) 3.0334 (17) 162.6 (17)
C173 H17C.--016' 0.96 2.43 3.365 (2) 163

Symmetry codesi)ix + 3/2,y + 1/2,z (i) x1 1/2,y, z+#3/2.



Figure S2 Packing of the gH»oN,O, compound viewed along [100] and [010] directions, showing hydrogen bonded

chains of molecules.
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Figure S3 FTIR (KBr) spectrum ofAPM (ammonium phosphomolybdat&or APM preparation, see: (egference 7;

(b) reference.
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Figure S4."H NMR spectrum(400 MHz, DMSQds) of compounda.
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Figure S5 **C NMR spectrun{100 MHz, DMSQdg) of compoundBa.
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4.5
& (ppm)




I P

HSQC CA05

®

80 75 70 65 60 55 50 45 40 35 30 25 20
& (ppm)

Figure S8.HSQCspectrum of compounga.

M JU A

HMBC CA05

I

i

© ¢

: : : : : : : : : : : : :
85 80 75 70 65 60 55 50 45 40 35 30 25
3 (ppm)

Figure S9.HMBC spectrum of compounga.
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Figure S10 *H NMR spectrun{400 MHz, DMSQds) of compoundb.
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