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Instrumentation

Powder X-ray diffraction (PXRD) patterns were recorded with a Bruker D8 Advance
diffractometer equipped with nickel-filtered Cu K, (1.5418 A) radiation. The tube voltage and
current were 40 kV and 40 mA, respectively. *H NMR and *C NMR spectra were recorded on a
JEOL ECS 400 FT (400, 100 MHz respectively) instrument in CDCls; or in DMSO-ds with
MeasSi as the internal standard. The ESI-Mass data were obtained in a WATERS-Q-Tof Premier
Mass Spectrometer. The MALDI-TOF has been performed on ABSCIEX, 4800 plus system.

X-ray Photoelectron Spectroscopy (XPS) was performed using PHI 5000 Versa Prob Il (FEI
Inc.). TEM images and EDS have been taken from FEI Titan G2 60 -300 TEM (HR-TEM) and
S2 FEI Tecnai G2 12 Twin TEM 120 kV. ICP-MS has been done with ICP-MS Thermo iCAP Q.

Computational Details

The 0-OC, m-OC and p-OC cages are modeled with Gaussview 5.0.9 software. Then we have
optimized these cages using B3LYP (Becke, three-parameter, Lee-Yang-Parr) functional.1> The
D3 version of Grimme’s dispersion is used along with the B3LYP functional.® Pople’s 6-31G(d)*
basis set has been used for all atoms in this study. Thus, the full computational method can be
written as B3LYP-D3/6-31G(d). Further the analytical Hessian matrix is determined by the
frequency computations at the same level of theory. The presence of no imaginary frequency
indicates that the optimized geometries are at the minima on their respective potential energy

surfaces (PES). All of these computations are carried out using Gaussian16 program package.’
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Figure S1. *H-NMR of o-TA
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Figure S13. *H-NMR of m-OC.
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Figure S15. ESI-MS spectrum (positive mode) of m-OC.
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Figure S24. PXRD of m-OC (below) and Pd@m-OC (above).
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Figure S25. PXRD of p-OC (below) and Pd@p-OC (above).
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Figure S27. XPS of Pd@p-OC.
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Figure S28. HR-TEM image of Pd@m-OC and lattice fringes (inset image).
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Figure S29. Particle size distribution in Pd@m-OC.
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Figure S30. HR-TEM image of Pd@p-OC and lattice fringes (inset image).
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Figure S31. Particle size distribution in Pd@p-OC.
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Figure S32. TEM image of Pd NPs stabilized by diaminocyclohexane only.

Conversion Determination

The allylation of ethyl aceto acetate with allyl methyl carbonate was determined by *H NMR
while in case of dimethyl malonate and acetyl acetone, it was determined through GC Mass. All
the products were characterized by *H-NMR, *C NMR and ESI-MASS spectroscopy. GC-MS
experiment was performed on an Agilent 7890A GC and 5975C MS system.
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NMR and Mass of Catalytic Products
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Figure S34. *H NMR spectrum of ethyl 2-acetyl-2-allylpent-4-enoate (4a).
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Figure S35. 3C NMR spectrum of ethyl 2-acetyl-2-allylpent-4-enoate (4a).
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Figure S36. ESI-MS (positive mode) of ethyl 2-acetyl-2-allylpent-4-enoate (4a).
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Figure S37. *H NMR spectrum of 3,3-Diallylpentane-2,4-dione (4b).
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Figure S39. ESI-MS (positive mode) of 3,3-Diallylpentane-2,4-dione (4b).
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Figure S40. 'H NMR spectrum of dimethyl 2,2-diallylmalonate (4c).

2] o o

~ =1 ~ o o ~
~ o o Q- -
- (¥} 3] Mm o =
o —_ @ © ® =)
~ ™ - G = 1
— — - n 1n (]
| | | [ |
(0] (0]

~ ~
(0) (6]

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
Chemical shift (ppm)

Figure S41. 3C NMR spectrum of dimethyl 2,2-diallylmalonate (4c).
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Figure S44. HRTEM image of Pd@0-OC after 4 cycles.
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Figure S45. Particle size distribution of Pd@0-OC after 4 cycles.
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Figure S47. Rate of Diallylation of Acetyl Acetone with each catalyst.
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