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Photocatalytic hydrogen production system based on complex 1
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1.1 RXFE5E

157 . K, PtCl, . = 4 (TEOA) . CoCly » 6H, O, T Wi fi5 . it M Sigma Aldrich
WA 4- (A= FR SR ) -6 -2, 2T b e 5 M 2 Sk 9k 5 S i el 2 G 2 G
IRALFRJE T CRERI S, S BT KA = oK. =2 H e (99. 99 70) fr b LA AR EY)
PR A FRA w15, eGP RAER H Bruker-400 #8244 . APEXIT FT-ICR i
A0 e ER A ] Shimadzu-1601 PC 2841 /71 UL 4366 B 11 Hitachi F-4500 256436
HEET. R M H Shimadzu GC-14B SAH 1S TAE .
1.2 ERMER

4-CH; Ph-C'N"NPtCl 45 1 : Bl 590 1 27 SCRRT 12057 3 . K e ik 4-(4-FP 32
%)—6—%%—2 2'-BRAIE (321 mg. 1 mmol) , PUGIEEARREP (415 mg, 1 mmoD) ,J& T 70 mL

JiE H SO [T 36 b BEBRIAF AR K L LB ZBEPE. I 10 mL — 58 F be 75 i
Fﬁu/\j@a@&m{ff, SEUEL TR, AR LL Y 390 mg, PR 71%. EFMS (M') .
551. "HNMR (400 MHz, DMSO-d;): & 8. 91 (d, J=4.4 Hz, 1H), 8. 75 (d, J =
8.1 Hz, 1H), 8.50 (d, J=1.3 Hz, 1H), 8.37 (d, J=1.5 Hz, 1H), 8.25 (d, J=
1.3 Hz, 1H), 8.04 (d, J=8.2 Hz, 2H), 7.92 (d, J=1.1 Hz, 1H), 7.82 (d, J=
7.5 Hz, 1H), 7.50 (dd, J=7.4, 1.1 Hz, 1H), 7.41 (d, J=8.0 Hz, 2H), 7. 36—
7.05 (m, 2H), 2.41 (s,3H).

Co(dmgH), pyCl f& : Bl & #1275 SCIRL7 1 & il L& 49 CoCl, « 6H, O
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(500 mg, 2. 1 mmoD) AT 5 (550 mg,4. 7 mmoD) ¥ F 200 mL 95 % ZEEETR H , findk
200 INAERE (344 mg, 4. 3mmoD) , K 2 %8 %8 it f5 8 A 25 U3 30 min, ## & 60 min,
A REVIENT . DIREMKIK A 50 mL 7K L LBk, B.25 T8 AF 2048 {6 74 258 mg.
FE# .64 %, EIMS (M) . 403. 0, HNMR (400 MHz, CDCLy): 2.42 (s, 12H), 7. 25
(m, 2H), 7.72 (m, 1H), 8.29 (m, 2H).
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UV-Vis absorption and emission spectra of complex 1 in CH3CN solution at room temperature
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Bk 170 B A RO - KRGS T B 7 i Sk, (A5 L &4 MLCT BB FEAIR. d-
d &g . MLCT 85 d-d RRYRERUE K, /0> T MLCT & d-d 8092305 , K
BCA WAE S IS W A BRI R . E S IR W A K2 620 ns. LLE R T [ Ru
(bpy)s J(PFO)BRE LB (D=0. 062) NS I THRASF I A KOG R FR0R R 0. 0657,

FATEEHELA Y 1(4-CH; Ph-C'N-NPtCD 56857 . Co(dmgHD  pyCl BLA ¥ M Ak
1 TEOA iR . 78 CH;CN / H, O IR AW ™ bR 28U A BEE R WA
SRR DUE R AT AR QI R i€ 2 A=>400 nm P A9 56D B GF B 4
F. SN EE G S 0O N W T B AR 433 2 S L A T O 25 S T 7038 43 1Y
A0 T LABA S R B SR A . ARG S 19 R 22 Sk R A A A T
WRE /M50 1X10  mol/L,2X10* mol/L.0. 2 mol/L fREEEH] A7) e i, 144
AW pH=28. 5, £ LG /7K =9/ 1 IR GV M b b A7 R ™= S W . 1A FR 32 2=>400 nm
e TR ARKT BRI 77 AR SRR DG RE B (] A2 AR A 25 SR ] 3 s IR 0—19 ho (A &R
= G o it O BRI (R A9 K TP S MR N, 20 h A A P S B T L 25 h JE e
FUFEAET S AR R 45 1k = &L B S &k #) 1.8 mL, TON Cus. SYGHGRD Sk 804, Tfi
2008 4F- Eisenberg /NAFIHE MY = BRALREHILEN CTDELAY/ TEOA /CoC D Ye 8™ A ik
. 7E pH 24 8.5, TEOA >4 0. 27 mol /L, AL R4 £ 5371 2 1. 11X10 "mol/L.,
1.99X10 " mol/L W ZliE/7K=9/1 Wtk ZR i, JE 8 10 h J i HOR AL, R R A TON {E
“h 1000 Cos. SERGAD .

=" 800
1500

L 600 &
< g
1000 H Z.
= - 400 8
o)

500 1 L 200

T T T T T 0
0 5 10 15 20 25

Time /h

B 3 1/ColdmgH),pyCl/TEOA #4354 :1X10 °mol/L.2X 10 *mol/L.0. 2 mol/L,
WHRLE pH=8. 5 (M ZIiE /K O/ DR BB PR R Pk & TON BEE 6 8] 247 (1922t 26 (A>>400 nm)
Time dependence of H evolution and turnover number of the system containing 1(1X10"°mol/L),
Co(dmgH); pyCl(2X10 *mol/L), and TEOA (0. 2 mol/L) in CH;CN/H;0=9/1 solution

at pH=38. 5 when irradiation at A>> 400 nm
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FE AR B = I MEBEBAIC A W R R 00 S O B BRI R A ARE PR T3k A T
IRKAGHR i JEIR 19 h IR REBBEOR ISR E (97 2080R. FA TN 6- R BUCAY 1kt
WEPE D RO ME AR A4 1 7 2= i 0 b B 5170 2 = IR e J L e & 5 261
(8 AT RO RN SO T i » IR 227 SRR RIAE P vy 1) 2 2D A

A% S 5537 58 B - Ry B AR I 7 114 4-(4-FP L) -6- 2 32, 2 - IR BE 4 C T TR
B 1 REHGH ColdmgHD, pyCl ks, TEOA by o T4 A4, 78 2 /K IR & 75 77
g T OB A= SRR, 5 R BL AW 1 BRI ™= iR R B4 =400 nm)
19 hjg = EARFAT TON 433k 1.8 mL 1 804 h ', Al 5[] & 45 44 F 5 3 b L it o7 1
SHEMEREE CID BCA DA R = SR R A SE.
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Photocatalytic Hydrogen Production Using a Cyclometalated
4-(4-Tolyl)-6-Phenyl-2,2’-Bipyridyl Platinum( [ )
Chloride Complex

WANG Ge-xia » FENG Ke, XING Ling-bao, SHI Xiao-yan,
ZHANG Li-ping , TONG Zhen-ho(TUNG Chen-ho), WU Li-zhu
(Key Laboratory of Photochemical Conversion and Optoelectronic Materials, Technical Institute of

Physics and Chemistry, Chinese Academy of Sciences, Beijing 100190, P. R. China)

Abstract: A homogenecous system containing 4-(4-tolyl)-6-phenyl-2, 2'-bipyridyl platinum([[ )
chloride 1 as a photosensitizer, a bis(dimethylglyoximate) Co([ll ) complex as a catalyst, and
TEOA as a sacrificial electron donor is designed for H, generation from water. With visible
light irradiation(A>>400 nm) for 19 h, more than 804 equivalents of H, per photosensiter were
achieved, which is competitive with that obtained by platinum( [[ ) terpyridyl acetylide com-

plex.

Key words: 4-(4-tolyl)-6-phenyl-2, 2'-bipyridyl platinum ( I ) chloride; Co ([[) complex;

photosensitizer; photocatalytic hydrogen production; turnover number
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