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A mild and practical strategy to prepare gold nambples was developed. This gold
particles supported mesoporous silica was fabidcdtemm AuPPRCI under mild
conditions and characterized through transmissidect®n microscopy,
dispersive X-ray, X-ray power diffraction and X-ray photoelectron spemetry.
Interestingly, it was observed that this gold naartiple was effective to the hydration of
alkynes and dehydrogenation of alcohols. The ctadystem can tolerate a variety of
functional groups to afford the corresponding pidin good to excellent yields.
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1. Introduction

During the past few decades, noble-metallic narimbes
have drawn great interest due to their fine eledt;ooptical,
and catalytic properties.[l] These supported gold
nanoparticles exhibited favorable catalytic acyivdtich as in
the classical CO oxidation, VOCs (Volatile Organic
Compounds) oxidation, PROX (Preferential Oxidation)
reaction of CO in hydrogen, and so on.[2] Tradiibyn
supported gold nanoparticles were prepared from(HBAGI 4
(X = H, Na, K) under reducing atmosphere condifi@ib]
Considering the importance of the methyl ketone and
hydroxy methyl ketone functional group in organynithesis
and medicinal chemistry,[6] we conducted an attdimpao
the direct alkyne hydration to synthesis of ketomeh
SBA-15 supported gold nanoparticles as the catalyst
However, the desired product was obtained with joeld
even through a series of conditions screeningkghper, we
developed an easy and practical strategy to prepBre15
supported gold nanoparticles, which were synthdsizem
Au(l)PPhCI under mild conditions. Interestingly, it was
observed that this phosphorus-involved gold nanapamwas
effective to the hydration of alkynes, and the
dehydrogenation of alcohols. The catalytic systean c

tolerate a variety of functional
corresponding products.

groups to affordthet

Our interest in gold catalysis was initiated byazole
ligands or NCAs (non-coordinating anions), whickeaity
tuned and changed the catalytic activity of golthlyats in
allene synthesis and borrowing hydrogenation reast{7]
However, it was found that it couldn’t recover thegpld and
iridium catalysts. For the sake of sustainable tgpraent
and environmental friendly nature, we tuned oueriest to
the recyclable gold catalysts with high catalytativty. In
the beginning, SBA-15 was selected as the camwigreépare
gold catalyst with classical method.[8] However lyolow
yield of hydration product was achieved, when theppred
gold nanoparticles from chloroauric acid or potassi
chloraurate were used. Interestingly, it is pleabad the gold
nanoparticles, fabricated from AuP®EAf under mild
conditions, showed enhanced catalytic activity ihe t
hydration of alkynes.

2. Results and Discussion

2.1 Materials
All the chemicals (starting materials) were usedhuwuit
further distillation or purification. De-ionized te&x was used



in all the experiments. Boranetertbutylamine comg&r%),
triphenylphosphine (98%), alkynes, alcoholes werelmsed
from Energy Chemical, SBA-15 were purchased from
Nanjing JI Cang Nano Technology Co. Ltd, toluene,
chloroform, EtOH were purchased from Sinopharm Gham
Reagent Co., Ltd (China).

2.2 Synthesis of AuPR@l

PPh (524 mg, 2.0 mmol) was dissolved in EtOH (8 mL) at
80 °C and then slowly added to HAu@IH,O (412 mg, 1.0
mmol) in EtOH (5 mL). The mixture was stirred fors50h
after the color changed from yellow to white. Theide
product was filtered under reduced pressure. Tthenwhite
solid was dissolved in 5 mDCM and reprecipitated with 50
mL petroleum ether to give the pure product (Yieldd7

2.3 Synthesis of Au nanoparticles

A solution of AuPPECI (495 mg, 1.0 mmol) was mixed
with dodecanethiol (0.5 mL) in toluene (100 mL)ftosm a
clear solution. Then, boranetertbutylamine comg&30 mg,

10 mmol) were added to above solution. The mixtwees
stirred at 55 °C for 1 hour before it was cooledttgroom
temperature). Later, EtOH (100 mL) was added to the
mixture, and gold nanoparticles were precipitatetl.orThe
black gold nanoparticles were got by centrifuge amghed
with EtOH for three times. Finally, the product wdsed
under vacuum condition.

2.4 Synthesis of Au@ SBA-15

To a 50 mL round-bottom bottle, Au nanoparticle8 (ig),
SBA-15 (500 mg) and chloroform (30 mL) was addeé.Th
mixture solution was stirred for 1 h at rt (roormfgerature).
Then the solvent was removed by centrifugation &mel
product was washed several times. Finally, thedselas
dried in Freeze-dryer for 12 h to give Au@SBA-15x({2%).
Au@SBA-15 (8 wt.%) was also synthesized with Au
nanoparticles (30 mg), SBA-15 (500 mg) and chlonof¢50
mL) in a 100 mL round-bottom bottle.

2.5 Dehydrogenation of alcohols

Benzyl alcohol (108 mg, 1.0 mmol), Au@SBA-15 (6%i.
20 mg) and KCO; (829 mg, 6.0 mmol) was dissoveled in
toluene (6.0 mL), the reaction mixture was stiffed12 h at
110 °C. It was monitored by TLC. After the reaction was
completed, the solvent was removed under reducesspre
and purified of the crude product by column chrargedphy
on silica-gel afforded the title compound.

2.6 Hydration of alkynes

To a 25 mL Schlenk tube, Au@SBA-15 (6 wt.%, 20 mg),
AgOTf (0.05 mmol) was added to a solution of
phenylacetylene (1.0 mmol) in HOAg/E (3.0 mL, 15:1)
under ambient air, the resulting mixture was dtirier 6 h at
110 °C. It was monitored by TLC. After the reaction was
completed, the solvent was removed under reducesspre
and purified of the crude product by column chrargedphy
on silica-gel afforded the desired compound.

Results and discussion
3.1. Characterization of the Au@ SBA-15 catalyst

The structural characteristices of the synthesizaalyst
could be observed diametrically from the transmissi
electron microscopy (TEM). As shown in Fig.1la ang.®b,
it was observed the gold particles supported mesoiso
silica with a few particles. In addition, Fig.1c dairig.1d
showed a maximum number of size between 4-7 nm.

Number of particles

5 6

Diarmeter(nm)

(d)

Fig. 1. TEM images of(a) Au@SBA-15 (0.8 wt.%),(b) Au@
SBA-15 (6 wt.%)(c) particles size distribution as figure out fr¢a)
of AU@SBA-15(0.8 wt.%),(d) particles size distribution as figure
out from(b) of Au@SBA-15 (6 wt.%).

Fig. 2 showed the X-ray power diffraction (XRD) feaih
of AU@SBA-15, the peak in the2Zegion of 15°-30° was
attributed to mesoporous silica and exhibited ddfion lines
at 77.6°, 64.6°, 44.4° and 38.2° assigned to thé)(3220),
(200) and (111) crystal faces of Au nanoparticles.
No other impurity diffraction peak has been obsdrve

In addition, X-ray photoelectron spectrometry (XR@&s
measured to characterize the chemical elements hen t
surface of Au@SBA-15. As shown in the Fig. 3, XPS
full-scan spectrum for the synthesized catalyseaéad the
presence of elements such as Au, O, C and Si, vghmides
an efficient proof for the Au nanoparticles suppdrtby
mesoporous silica. Furthermore, the spectral peddinding
energy 87.68 and 83.98 eV for the Au4f5/2 and AI&f7
levels in the Fig. 4, indicated most of the *Aions were
reduced by boranetertbutylamine complex.
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Fig. 2. XRD pattern of Au@SBA-15.
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Fig. 3. XPS wide-scan spectrum of Au@SBA-15.
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Fig. 4. High-resolution spectrum of Au4f.

With these Au@SBA-15 catalysts in hand, the dzadh
oxidation reaction of alcohols was first explor@detxamine
this catalyst. To our pleasure, the aldehyde prbdvas
smoothly achieved in 72% yield (Table 1, entry 19r R
better yield, the reaction conditions screening w@sducted
and the results were concluded in Table 1. Fitss, lases
such as G£0O; NaOH, tBuOK, NEt were tested and the
results showed the yields ranged from 34 to 92% |€Tab
entries 1-5). Next, solvent screening indicated tbluene is
the best solvent, while other solvents like DCM, Ok&
EtOH, dioxane, THF and MeCN gave the yields fromtd1
42% (Table 1, entries 6-11). Additionally, the cohtr
experiments were conducted without catalyst or base
however, no desired product was detected (Tablenttjes
12-13).

Table 1. Optimization of reaction conditiorf®

OH [Au], base CHO
Reflux, Solvent, Air

1a 2a
Entry Catalyst Base Solvent Yield[%]"

1 Au@SBA-15 CsCOs toluene 72
2 Au@SBA-15 NaOH toluene 63
3 Au@SBA-15 tBuOK toluene 65
4 AU@SBA-15 NEf toluene 34
5 Au@SBA-15 KCO; toluene 92
6 Au@SBA-15 KCO; DCM 21

7 Au@SBA-15 KCO; MeOH 17
8 Au@SBA-15 KCO; EtOH 11

9 Au@SBA-15 KCO; Dioxane 42
10 Au@SBA-15 KCO, THF 14
11 Au@SBA-15 KCO, MeCN 27
12 - - toluene <5
13 - K,COq toluene <5

# Reagents and conditionka (1.0 mmol), catalyg6 wt.%, 20 mg),
K,CO; (6.0 mmol), toluene (6.0 mL), air, 12 h, refldBased on
GC.

Next, other alcohols were investigated under thst be
reaction conditions, the results were shown in &abl Most
of the alcohols were transformed into the corredpun
aldehydes in good to high yields. Meanwhile, itwsrth
noting that the substrates with electron-donatingd a
electron-withdrawing groups had light effect foistheaction.
When (2-nitrophenyl)methanol was tested, only matter
yield was achieved. Interestingly, good result doude
obtained with 2-thiophenemethanol as the substrate.

Table 2. Substrate expansion dehydrogenation of alcohols
a,b



> OH Au@SBA-15 R N CHO
R K,COg, Toluene, Air >

1 2
CHO /©/CHO CHO CHO
©/ | /©/ NO2
2a: 92% 2b: 87% 2c: 89% 2d: 61%
CHO /©/CHO /©/CHO ©:CHO
: /\ Cl O,N OMe
2e: 88% 2f: 87% 29: 64% 2h: 90%
\ |
Cl MeO t-Bu
2i: 86% 2j: 91% 2k: 89% 2I: 85%
Br F Br
2m: 84% 2n: 83% 20: 87% 2p: 90%

& Conditions:1 (1.0 mmol, 1.0 equiv.), Au@SBA-15 (6 wt.%, 20
mg), K,CO; (6.0 mmol, 6.0 equiv.), toluene (6.0 mL), air, A2°
Based on GC.

Table 3. Substrate expansion of hydration of alkyfes

— AU@SBA-15, AgOTF X
R= HOAC/H,0, 110 °C R//

X
=
|

X
IS

4a: 90% 4b: 93% 4c: 88% 4d: 91%
o] o 0 1)
\ |
MeO
4e: 90% 4f: 94% 49: 90% 4h: 92%
o o)
Q\ﬁ Q* Q J
OMe F NO,
4i: 92% 4j: 90% 4k: 91% 41: 87%
o oot oo
cl c:|/<>)K ON
4m: 85% 4n: 88% 40: 86% 4p: 90%
o) o)
4q: 87% 4r: 89%

& Conditions: 3 (1.0 mmol, 1.0 equiv.), AU@SBA-1® wt.%, 20
mg), AgOTf (5.0 mol%.), HOAc/kD (3.0 mL, 15:1), 6 K Isolated
yields based oB.

The functionalized ketones represent an important
class of organic materials and intermediatesdrf{Qjrder
to demonstrate the importance of Au nanoparticles
supported on mesoporous silica, the hydration reactf
phenylacetylene was explored. As shown in Tabli3,
reaction could be performed smoothly in presence of
gold nanoparticles and the corresponding produasew
isolated in good to high yields. It should be noted
non-coordinating anion could slightly enhance tredds
of hydration of alkynes (see Table S1 in Supporting
Information for details), which was supported by
previous results [10]. The alkynes with
electro-withdrawing or electron-donating on theraatic
ring almost produced the same results.

Recycling

To a 25 mL Schlenk tube, Au@SBA-15 (6 wt.%, 40 mg),
AgOTf (0.05 mmol) was added to a solution of
phenylacetylene (2.0 mmol) in HOAc/8 (6.0 mL, 15:1)
under ambient air, the resulting mixture was diirfer 6 h at
110°C. After centrifugation, the recovered catalyst \esd
in Freeze-dryer. The hydration of alkyneeaction was
carried out for next time with the recovered catafyom the
frontal reaction. Generally, it was pleased to filet the
reaction could perform even five times, althougklightly
reduced yield was achieved (Fig. 5). To bettesitate this
catalyst, XRD experiment was investigated to tdse t
recovered gold catalyst and the result revealedainaost no
loss of gold in the supporters were observed @)ig.

100

80

o
=3
1

Yield(%)
5
1

204

3 4 5
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Fig. 5. Recyclability of AU@SBA-15 in the dehydrogenatioh
alcohols reaction.
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Fig. 6. XRD diffractogramsi(a) fresh AuU@SBA-15 (6 wt.%)( b)
Au@SBA-15 (6 wt.%) after five runs.

Conclusions

In conclusion, we have developed a practical sisate
prepare gold nanoparticles supported by SBA-15ckwinas
fabricated from AuPPRJCI under mild conditions. It is worth
noting that this gold nanoparticle was effective ttoe
hydration of alkynes and dehydrogenation of alcshol
Compared to the literatures, this catalyst withFAuCI as
the precursor provided much higher yields thanptevious
reports. PEPAUCI is easy to store for its stability, while
HAuCI,was to hygroscopy and thus difficult to store ie th
air. The catalytic system can tolerate a variety of fiomal
groups to afford the corresponding products in gdod
excellent yields. The catalyst system is recyclableast five
times without obvious catalytic activity loss.

Acknowledgements

We gratefully acknowledge financial support of this
work by the National Natural Science Foundation of

China (21401080; 21776111), Jiangsu Talents Project
(2013-JNHB-027), Fundamental Research Funds for the

Central Universities (JUSRP 51627B) and MOE &
SAFEA for the 111 Project (B13025).

Notes and references

1. A. Zaleska-Medynska, M. Marchelek, M. Diak and E.
Grabowska, Adv. Colloid. Interface Sci. 229 (2086)

2. (a) P. Zhang, Z.-A. Qiao, X. Jiang, M. V. Gabragld S. Dai,
Nano. Lett. 15 (2015) 823. (b) B. Vilhanova, J. ¥an
Bokhoven and M. Ranocchiari, Adv. Synth. Catal. 8917)
677. (c) R. Zhang, K. Lu, L. Zong, S. Tong, X.-Wa¢g and G.
Feng, Appl. Surf. Sci. 416 (2017) 183. (d) L. Q. &e, V. D.

B. C. Dasireddy, S. Singh and H. B. Friedrich, htHydrogen
Energ. 41 (2016) 2144. (e) Y.-X. Miao, W.-C. Li, Qun, L.
Shi, L. He, J. Wang, G.-M. Deng and A.-H. Lu, Chem.
Commun. 51 (2015) 17728.

3. (a) Q. Wang, Q. Wang, M. Li, S. Szunerits and BulBherroub,
New J. Chem. 40 (2016) 5473. (b) J. Wagner and. Kdfler,
Nano. Lett. 5 (2005) 685. (c) W.-C. Wu and J. Bacy, Chem.
Mater. 27 (2015) 2888. (d) D. Yi, Q. Zhang, Y Lili;Y. Song,
Y. Tang, F. Caruso and Y.-J. Wang, Angew. Chem.Hdt 55

(2016) 14733. (e) D. Varade and K. Haraguchi, Jevlathem.
22 (2012) 17649. (f) K. Okitsu, Y Mizukoshi, T. Xamamoto,
Y. Maeda and Y. Nagata, Mater. Lett. 61 (2007) 3489 A.

Jain, B. Sinilal, D. L. Starnes, S. RaghavendrataoSneha
and V. S. Shivendra, Plant. Physiol. Bioch. 84 @Q189.

For gold nanopatrticles: (a) H. Wu, G. PantaleoViAVenezia,
L. F. Liotta, Catalysts 3 (2013) 774. (b) L. Ma, éng, Y.
Zhao, Y. Gao, H. Duan, RSC Adv. 4 (2014) 6807. &)
Sponchia, R. Marin, |. Freris, M. Marchiori, E. M, L.

Storaro, P. Canton, A. Lausi, A. Benedetti, P. IRjel.

Nanopart. Res. 16 (2014) 2245. (d) P. Xiao, Y. ZRadNang,
Y. Zhan, H. Wang, J. Li, A. Thomas, J. Zhu, Chemr.BH. 20
(2014) 2872. (e) P. Kaminski, M. Ziolek, J. Ca12 (2014)
249. (f) K. Odrozek, K. Maresz, A. Koreniuk, K. Bik, J.
Mrowiec-Bialon, Appl. Catal. A- Gen. 475 (2014) 2(08) S.
Sareen, V. Mutreja, S. Singh, B. Pal, RSC Adv.@L&) 184. (h)
T. Wang, X. Yuan, S. Li, L. Zeng, J. Gong, Nanoscal2015)
7593. (i) S. Sareen, V. Mutreja, B. Pal, S. Singigroporous
Mesoporous Mater. 202 (2015) 219. (j) C. Lavenn,

Demessence, A. Tuel, J. Catal. 322 (2015) 130A(Kumar, B.
Sreedhar, K. V. Chary, J. Nanosci. Nanotechnol.(2®15)
1714. () Y. Chen, J. Wang, W. Li, M. Ju, Mater.tiLel59
(2015) 131. (m) A. B. Redondo, M. Ranocchiari, J. VA

Bokhoven, Dalton Trans. 45 (2016) 2983. (n) A. Kuma P.
Kumar, A. Srikanth, V. Vishwanathan, K. V. R. ChaGatal.
Lett. 146 (2016) 35. (0) Y. Chen, W. Li, J. Wang, Yang, Q.
Hou, M. Ju, RSC Adv. 6 (2016) 70352.

For gold nanoparticles: (a) L. Li, C. Jin, X. Waifg. Ji, Y. Pan,
Catal. Lett. 129 (2009) 303. (b) M. G. Cutrufells, Rombi, C.
Cannas, M. Casu, A. Virga, S. Fiorilli, B. Onida,Rerino, J.
Mater. Sci. 44 (2009) 6644. (c) L. Wang, X. MengVBang, W.
Chi, F.-S. Xiao, Chem. Commun. 46 (2010) 5003. id)
Escamilla-Perea, R. Nava, B. Pawelec, M. G. RosnmaniC. L.
Peza-Ledesma, J. L. G. Fierro, Appl. Catal. A- G381 (2010)
42. (e) L. Wang, H. Wang, P. Hapala, L. Zhu, L. RénMeng,
J. P. Lewis, F.-S. Xiao, J. Catal. 281 (2011) 80C(-H. Liu, Y.

Guan, E. J. M. Hensen, J.-F. Lee, C.-M. Yang, jalC282
(2011) 94. (g) L. Escamilla-Perea, C. L. Peza-LedgsR.
Nava, E. M. Rivera-Muinoz, B. Pawelec, J. L. G. FKeCatal.
Commun. 15 (2011) 108. (h) E. Rombi, M. G. CutrafelC.

Cannas, M. Occhiuzzi, B. Onida, I. Ferino, Physe@hChem.
Phys. 14 (2012) 6889. (i) L. Chen, J. Hu, Z. Qi,Fang, R.
Richards, Ind. Eng. Chem. Res. 50 (2011) 1364%.(})i, S. S.
S. Fang, J. Teo, Y. L. Foo, A. Borgna, M. Lin, zZhahg, ACS
Catal. 2 (2012) 360. (k) L. F. Liotta, G. PantaleoPuleo, A. M.
Venezia, Catal. Today 187 (2012) 10. (I) J. ZhengLin, Y.

Wang, X. Zheng, X. Duan, Y. Yuan, J. Catal. 2971@0110.
(m) N. Anand, P. Ramudu, K. H. P. Reddy, K. S. RoRB.
Jagadeesh, V. S. P. Babu, D. R. Burri, Appl. C#talGen. 454
(2013) 119. (n) J. Gao, X. Zhang, Y. Yang, J. Ke,LX Y.

Zhang, F. Tan, J. Chen, X. Quan, Chem. Asian 2083) 934.
(0) Z. Qu, G. Ke, Y. Wang, M. Liu, T. Jiang, J. Gappl. Surf.
Sci. 277 (2013) 293. (p) B. Mei, C. Wiktor, S. Tarn A.

Pougin, G. van Tendeloo, R. A. Fischer, M. MuhlkerStrunk,
ACS Catal. 3 (2013) 3041.

For hydration: (a) S. Nekkanti, K. Veeramani, NKRmar and
N. Shankaraiah, Green Chem. 18 (2016) 3439. (WX, Q.
Gao, X. Geng, J.-J. Zhang, Y.-D. Wu and A.-X. Wug Q_ett.

18 (2016) 2507. (c) R. Rahaman, S. Paria and TP&ne,
Inorg. Chem. 54 (2015) 10576.

For our work on gold: (a) D. Wang, R. Cai, S. SierJ. Jirak,
S. K. Thummanapelli, N. G. Akhmedov, H. Zhang, Xu,LJ.
Petersen and X. Shi, J. Am. Chem. Soc. 134 (20022.90b) Y.
Yang, W. Hu, X. Ye, D. Wang and X. Shi, Adv. Syn@atal.
358 (2016) 2583. (c) Y. Yang, A. Qin, K. Zhao, Daklg and
X. Shi, Adv. Synth. Catal. 358 (2016) 1433.

For the work on SBA-15: (a) N. Bouazizi, S. LoufijcR.

Quargli, R. Bargougui, J. Vielllard, F. Le Derf aAd Azzouz,
Appl. Surf. Sci. 404 (2017) 146. (b) S. Karthikeyavi. P.
Pachamuthu, M. A. Isaacs, K. Santosh, F. L. Adam @n
Sekaran, Appl. Catal. B. Environ. 199 (2016) 328) §.
Rostamnia, T. Rahmani and H. Xin, J. Ind. Eng. Chég
(2015) 218. (d) L. Wang, Y.-B. Xie, N.-Y. Huang;¥l. Yan,

W.-M. Hu, M.-G. Liu and M.-W. Ding. ACS Catal. 6 (26)
4010. (e) L. Wang, Y.-B. Xie, N.-Y. Huang, N.-N. &g, D.-J.
Li, Y.-L. Hu, M.-G. Liu and D. -S. Li, Adv. SynthCatal. 359
(2017) 779. (f) C.-H. Liu, C.-Y. Lin, J.-L. Chen,.iC. Lai,



C.-M. Yang, J.-M. Chen, K.-T. Lu, J. Catal. 33618049. (g) J. Wang, L. Lu and G.-J. Zhu, J. Org. Chem. 80 (2@538. (f)

P. V. Damasceno, C. M. Maroneze, M. Strauss, FSigoli, I. S. Liang, G. B. Hammond and B. Xu, Chem. Commun. 51
0. Mazali, New J. Chem. 40 (2016) 6636. (h) B. Oiujiang, H. (2015) 90s3.

Zheng, S. Dissanayke, W. Song, A. Federico, S.iih,S. He, 10. For the effect of non-coordinating anions: (aMang, X. Yu,
Nanoscale 9 (2017) 6380. X. Xu, B. Ge , X. Wang and Y. Zhang, Chem. Eu22(2016)
For functionalized ketones: (a) G. Li, L. Tang, Hu, Y.-W. 8663. (b) X. Yu, D.-S. Wang, Z. Xu, B. Yang andWang, Org.
Wang, G. Zhao and Z. Tang, Org. Lett. 18 (2016)64%B) J. Chem. Front. 4 (2017) 1011. (c) X. Yu, W. Yao, HaWZ. Xu
Thomas, V. Goyvaerts, S. Liekens and W. DehaenpCEeir. and D. Wang, J. Organometal. Ch&382 (2016) 100.

J. 22 (2016) 9966. (c) Q. Gao, S. Liu, X. Wu, J4dang, and
A.-X. Wu, J. Org. Chem. 80 (2015) 5984. (d) Q. GdoWu, S.
Liu and A.-X. Wu, Org. Lett. 16 (2014) 1732. (e) H, N.



Graphical abstract

Thefacile approach to fabricate gold nanoparticles and their

application on the hydration and dehydrogenation reactions

Ronghui Huand,Yong Fu**Wei Zeng®“ Liang Zhang,* and Dawei Wang*

@Key Laboratory of Synthetic and Biological Colloid, Ministry of Education, School of Chemical and Material
Engineering, Jiangnan University, Wuxi 214122, China.? National Engineering Laboratory for Cereal
Fermentation Technology, Jiangnan University, Wuxi 214122, China.® The Research Academy of Jiangsu Hansoh
Pharmaceutical Group Co., Ltd., Dongjin Road, Huaguoshan Avenue, Lianyungang 222069, Jiangsu Province,
China. ¢ Dalian Wondersun Biochemical Technology Co. LTD. Double D4 street, Development zone, Dalian
116600, Liaoning Province, China.

Email : wangdw@jiangnan.edu.cn, zhangl @jiangnan.edu.cn, Tel./fax: +86 510 85917763

0}

Q > _ Au@SBA-15
R

R

Au@SBA-15: From AuPPh3Cl
High catalytic activity

ABSTRACT: A mild and practical strategy to prepare gold nambples was developed. This
mesoporous silica-coated gold nanoparticle wasidated from AuPPYCI under mild conditions
without high temperature and characterized thraughsmission electron microscopy (TEM), energy
dispersive X-ray (EDX)X-ray power diffraction (XRD) and X-ray photoeleatr spectrometry (XPS).
Interestingly, it was observed that this gold nartiple was effective to the hydration of alkynes a
dehydrogenation of alcohols. The catalytic systam tolerate a variety of functional groups to affor
the corresponding products in good to excelleritdgie



* A mildand practica strategy to prepare gold nanoparticles
e Gold particles supported silicawas fabricated from AuPPhCl

»  Thisgold nanoparticle was effective to hydration and dehydrogenation



