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Experimental section
General remarks
Dried glassware’s were used for the reactions and maintained the reaction conditions. A Perkin-Elmer Spectrometer (Model no.783USA) was used to get FTIR spectra of compounds in the range of 400-4000 cm -1 using KBr pellets to confirm the material and surface functionalization. The weight loss curves were obtained by heating the sample using instrument TA SDT Q600 V20.9 Build 20 from 25 o C to 1000 o C. The elemental composition was analyzed by Perkin-Elmer 2400, Series II, CHNS/O analyser. Phase identification and structural analysis of synthesized compounds were studied using X-Ray diffractometer RIGAKU Mini flex 600 (XRD) in the 2θ range from 20° to 80°. The morphology of samples was examined using a Philips CM 200 model TEM, with an operating voltage of 20-200 kV. Magnetization measurements were performed on Lakeshore magnetometer, USA, Model 7410 (VSM). Inductions heating of all samples were performed in a plastic microcentrifuge tube (1.5 mL) with a 6 cm diameter coil (4 turns). Nano-magnetite (1), silica coated nano-magnetite (2) and 3-chlopropyl modified silica coated nano-magnetite (4) were prepared following literature procedure. [1-3] All other chemicals were obtained from local suppliers and used without further purification.
 [Nano-magnetite-[FemTriaz]Cl] (6)
A mixture of 4 (1 g), 1-N-ferrocenylmethyl triazole (5) (0.94 g, 3 mmol) in DMF (25 mL) was heated at 80 °C in an oil bath. After 72 h, the product was separated by external magnet, washed with DMF (3×50 mL), methanol (3×50 mL), CH 2 Cl 2 (3×50 mL) and dried under vacuum at 50 °C for 24 h to yield [Nano-magnetite-[FemTriaz]Cl] (6). FT-IR (KBr, Thin Film, υ, cm −1 ): 3936, 3844, 3409, 1881, 1662, 1546, 1111, 804, 643, 558, 474, 396 cm −1 .
Nano-magnetite-FemTriaz-NHC-Au complex (7)
A mixtrure of 6 (1g), tiphenylphosphonium gold chloride (0.0247 g, 0.5 mmol), K 2 CO 3 (0.138 g, 1 mmol) in DCM (25 ml) was external magnet and subsequent washed with diethyl ether to afford Nano-magnetite-FemTriaz-NHC-Au complex (7). FT-IR (KBr, Thin Film, υ, cm −1 ): 3442, 2962, 2925, 2853, 2387, 2288, 1645, 1555, 1402, 1034, 629, 562, 465, 396 cm −1 . ( N: 1.8 %)Loading: 0.075 mmol of Au units g −1 of 7.
 General method for MTT assay
The Nano-magnetite (1), [Nano-magnetite-FemTriaz]Cl (6) and nano-magnetite-FemTriaz-NHC-Au complex (7) were screened for in vitro anticancer activity against human breast cancer MCF-7 cells at three different concentrations using MTT assay. The cell lines were incubated with nanoparticles of 1, 6 and 7 for 48h with concentration of 10, 30 and 100 µg/mL in the 5% CO2 atmosphere. The results of MTT assay are summarized in (Table 1). The results revealed that 1, 6 and 7 displayed moderate to significant anticancer activity against human breast cancer cell line MCF-7 with % inhibition ranging from 38.04 to 46.08 as compared to standard drug used 5-fluoro uracil (52.60 %). It is noteworthy that 7 exhibited significant anticancer activity with 46.08 % inhibition compared to 5-fluoro uracil. The significantly higher anticancer activity of 7 is attributed to synergistic effect of NHC ligand and architecture and gold metal.
General method for CAM assay
Angiogenesis is a vital step in cancer metastasis and tumor development and therefore its inhibition is regarded as one of the assured strategies in anticancer therapy. The nanotechnology-based approaches help in the management of angiogenesis by specific delivery of angiogenesis inhibitors to the cancerous cells. In view of this Nano-magnetite-FemTriaz-NHC-Au complex (7) was evaluate for antiangiogenic properties using in ovo CAM assay on fertilized chick eggs. The eggs were treated with 7 and assessed for antiangiogenic activities on the 3rd, 6th and 8th day post incubation and antiangiogenic effect was observed (Table 2). There is a significant decrease in density of secondary blood vessels at concentration 0.01g/50ul








Table no 1: Anticancer activity of nano-magnetite (1), [Nano-magnetite-FemTriaz]Cl (6) and of nano-magnetite-FemTriaz-NHC-Au complex (7) against human breast cancer MCF-7 cells
	Compound
	Human breast cancer cell line MCF-7

	
	% Inhibitiona
	% Inhibitionb
	%Inhibitionc

	Nano-magnetite (1)
	38.04
	42.66
	45.26

	[Nano-magnetite-FemTriaz]Cl (6)
	39.81
	40.45
	43.18

	Nano-magnetite-FemTriaz-NHC-Au complex (7)
	43.33
	45.77
	46.08

	 5-Fluorouracil (5-FU)
	49.06
	51.63
	52.60



Table 3: Hyperthermia setup for compounds at fixed magnetic field 335.2 Oe with 400 kHz frequency using AC current
	Sr. no.
	Time in Sec
	Minutes
	Temperature for 
nanomagnetite (1)
	Temperature for
[Nano-magnetite-[FemTriaz]Cl](6)

	Temperature for
nano-magnetite-FemTriaz-NHC-Au complex (7)


	1
	600
	0
	27.5
	27.3
	29.1

	2
	540
	1
	35.6
	31.1
	32.2

	3
	480
	2
	41.8
	35.0
	35.1

	4
	420
	3
	47.0
	38.5
	37.0

	5
	360
	4
	52.1
	41.1
	38.6

	6
	300
	5
	57.0
	43.2
	39.1

	7
	240
	6
	60.5
	45.5
	40.7

	8
	180
	7
	63.9
	47.5
	42.7

	9
	120
	8
	67.0
	48.6
	43.9

	10
	60
	9
	70.0
	50.2
	45.5

	11
	0
	10
	72.2
	51.4
	46.8



[bookmark: _GoBack]Table 5: Hyperthermia setup for nano-magnetite-FemTriaz-NHC-Au complex (7) complex at variable magnetic field 251.4 Oe and 335.2 Oe with 276 kHz frequency using AC current.
	Sr. no.
	Time in Sec
	Minutes
	Temperature for complex (7) at 
300Oe
	Temperature for complex (7) at
 400Oe

	1
	600
	0
	28.1
	29.1

	2
	540
	1
	31.2
	32.2

	3
	480
	2
	32.3
	35.1

	4
	420
	3
	34.1
	37.0

	5
	360
	4
	35.2
	38.6

	6
	300
	5
	36.6
	39.1

	7
	240
	6
	37.1
	40.7

	8
	180
	7
	38.3
	42.7

	9
	120
	8
	39.6
	43.9

	10
	60
	9
	40.5
	45.5

	11
	0
	10
	42.2
	46.8
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