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Method for deter mining the B-cyclodextrin content in Poly(CTR-3-CD)
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The number of citric acid and aconitic acid molesuper cyclodextrin unit has to be

calculated as follows :

v Ratio citric acid/CD :

(CH,) citric acid integral x H; CD number

H(CH,) citric acid number x H; CD integral
Numerical application: (3.05) / (4x1) =5.34

v’ ratio aconitic acid/CD :

(CH=)aconitic acid integral x H; CD number

(CH=)aconitic acid number x H; CD integral

Numerical application: (0.2¥) / (1x1) =0.91

v Then the weight percent of a compound i can be determined from the general formula:

ratio (specie i/CD) x M;

X (ratio; x M)
Numerical application fof-CD: 1135/(5.34192+ 0.9k174 + x1135) =49 wt. %
where 1135, 192 and 174 are the molar masses (¢ wicp-CD, citric acid and aconitic acid

respectively.
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Fig. S1 Acid-base titration curve of poly(CTR-CD). Experimental procedure: 50 mg of poly(CTR3-
CD) are dissolved in 100 mL of a 0.1 M NacCl solntid he resulting solution is titrated by a 0.05 M
NaOH solution. The equivalent volume Veq is deteedi by the derivative curve dpH/dV. The pH

value at Veq/2 gives a mean pKa value of 4.1 fergbly(CTRB-CD).
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Fig. S2 *H NMR analysis in RO of poly(CTRB-CD) after addition of the different reactants
used for the synthesis of Ru(0) NPs: (a) Pristiolg(CTR3-CD); (b) poly(CTRB-CD) with
NaHCG; (c) poly(CTRB-CD) with NaHCQ and Ru(NO)(N®)s; (d) poly(CTRf-CD) with
NaHCQG, Ru(NO)(NQ)s and NaBH and (e) poly(CTR3-CD) with NaHCQ and NaBH (no

metal)



Average SD = 62,200 NPs/pmz? Average SD = 77,500 NPs/pmz

Scale bar =20 nm Scale bar =10 nm

Average SD = 60,000 NPs/pm? Average SD = 74,900 NPs/pm?

Scale bar =20 nm Scale bar =10 nm

Average SD = 56,300 NPs/pmz? Average SD = 101,200 NPs/um?

Scale Bar = 20 nm Scale bar =10 nm

40
30
.20
10

%
IS}
70,000 - 80,000 -

80,000 - 90,000 I
90,000 - 100,000 I

50,000 - 60,000
60,000 - 70,000

Particles surface density (NP pm-?)

Fig. S3 Representativd EM micrographs showing ruthenium-containing poly&E3-CD)
spherical superstructures with the correspondin(®@Rioanoparticles surface density. The
normalized histogram of the distribution was camstied from the counting of ca. 600

particles selected from 23 regions with surfacasus 300 to 400 nfn
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Fig. $4 EDS spectrunof poly(CTR{3-CD) Ru(0) NPs in a selected region area.
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Fig. S5 TEM characterization of the poly(CTR-MaltoD) Ru(Ps at different
magnifications: (a) low-magnification image; (b)dinen-magnification image; (c) high-
magnification image and (d) corresponding partisiee distribution obtained from the

measurement of ca. 200 patrticles.
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Fig. S6 TEM characterization of the CTR-stabilized Ru(0)\® different magnifications:
(a) medium-magnification image; (b) high-magnifioat image and (c) corresponding

particle size distribution obtained from the measuent of ca. 200 particles.



Fig. S7 TEM characterization of the PM(CTR+4CD) Ru(0) particles synthesized from the

mixture of citric acid an@-CD (weight ratio of 1:1) as stabilizing agent.
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Fig. S8 Plots of the distribution of carboxylic acid graugnd ratio of carboxylate to ruthenium

vs the pH of the aqueous suspension made of poly(TH) Ru(0) NPs.
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Fig S9 Conversion of 2-furaldehyde as a function of tiower different ruthenium catalytic
systems: polyCTR3-CD Ru(0) NPs¥) Ru/Al203 (80 mg) @) and Ru/C (80 mg)®). Reaction
conditions: Ru (4@umol, 1 equiv.), 2-furaldehyde (2 mmol, 50 equiv}, .0 MPa), solvent

(H20, 12 mL), stirring rate (1400 rpm), temperatur@3 X&), reaction time (3 h).
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Fig. S10 Reaction profile for the hydrogenation of 2-fuethyde over CTR3-CD Ru(0) NPs
at 30°C and under 1 MPa+2-furaldehyde ), furfuryl alcohol @) and tetrahydrofurfuryl

alcohol (A).
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Fig. S11 Reaction profile for the hydrogenation of 2-furdigde over PM(CTRB-CD) Ru(0)
NPs at 30°C and under 1 MPa B-furaldehydex), furfuryl alcohol @) and tetrahydrofurfuryl

alcohol (A).

14



%

50 -
45 1
40
35
30
25
20
15
10

-

@,=1.87 £0.35 nm

n N

) L ™
- o

Diameter (nm)

Fig. S12 TEM characterization of the poly(CTRCD) Ru(0) NPs recovered at the end of the

hydrogenation reaction of 2-furaldehyde ( reactiore 4 h.).
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Fig. S13 (a) *H NMR spectrum of poly(CTB-CD) Ru(0) NPs dispersed in.O (before
catalysis) (b)H NMR analysis of poly(CTRB-CD) Ru(0) NPs recovered at the end of the
hydrogenation reaction of 2-furaldehyde (303 K,bHD H, reaction time 4 h.), extraction of
the organic product with CDglfollowed by its evaporation (35°C, water pump) aed

dissolution in RO (after catalysis).
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