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A~tra¢t 

815(N,N~.d1ethy1d1th10car6amat0)¢0pp0r(11) (Cu(Ehdtc)2) 15 1n1t1a11y ph0t0reduced t0 Cu• w1th1n 1t5 d0n0r-accept0r (DA) c0mp1ex 
w11h CHCh and the 4uantum y1e1d5 06ta1ned are 1ndependent 0f the c0mp051t10n 0f th¢ CHC13-Et0H 501vent m1xture. 7w0 1ntermed1a1e 
c0pper( 11 ) c0mp1exe5 are 5u65e4uent1y f0rmed 1n e4u1116r1um, 1n a dark react10n 0f the pr1mary ph0t0pr0duct w1th C11C13, when Cu (Ehdtc)2 
ph0t01y51515 carr1ed 0ut 1n CHC13-Et0H (150:1 t0 50:1 ). 7he5e are the m0n0mer1c 5pec1e5 Cu1~(Et2dtc)C1 and 1t5 ch10r1de-6r1d9ed d1mer1c 
f0:rm Cu2(Ehdtc)2C12.7he 1atter 15 the 0n1y 1ntermed1ate Cun c0mp1ex 06ta1ned 1n pure CHC13. A react10n mechan15m 15 pr0p05ed and the 
r0te 0f a1c0h0115 d15cu55ed fr0m a c0m61ned ana1y515 0f 5peetr0ph0t0metr1c and e1ectr0n parama9net1c re50nance (EPR) data. 

Keyw0rd5:Ph0t0chem1ca1 react10n: Cu(dtc)2; CHC1.a 

1.1n1r0duet10n 

7h15 w0rk 15 a c0nt1nuat10n 0f 0ur 5tud1e5 0n the char9e 
tran5fer ph0t0chem15try ¢+f Cun 615-ehe1ate5 c0nta1n1n9 the 
Cu54 chr0m0ph0re. 1n a recent paper [ 1 ], we de5cr16ed the 
ph0t0chem1ca1 6ehm,10ut 0f 615(N,N•-d1ethy1d1th10ear6a- 
mat0)c0pper(11) (Cu(Ehdtc)2) and 615(d1150pr0py1d1- 
th10ph05phat0) c0pper(11) ~ Cu(dtp) 2) 1n apr0t1c 501vent5.1n 
th15 5tudy, we rep0rt the data 06ta1ned 0n 1rrad1at10n 0f 
Cu(Ehdtc)2 1n the pre5ence 0f 5ma11 am0unt5 0f a1c0h01 1n 
CHC13. 7he f0110w1n9 area5 are 1nve5t19ated: (a) the 1nter- 
med1ate5 06ta1ned dur1n9 the ph0t01y515 0f Cu (Ehdtc) 2; (6) 
the chan9e5 1n the react10n mechan15m wh1ch 0ccur 0n add1- 
t10n 0f 5ma11 am0unt5 0f ethan01 (Et0H) 0r 150pr0pan01 (1- 
Pr0H) t0 the 501vent; (c) a c1ear exp1anat10n 0f the chan9e 
1n mechan15m. 

2. Exper1menta1 deta115 

2.1. Mater1a15 

7he 119and HaEt2dtc wa5 06ta1ned fr0m Merck and wa5 
u5ed a5 rece1ved. 7he 501vent5 were u5ed after d15t111at10n. 
CHC13 wa5 wa5hed th0r0u9h1y w1th 61d15t111ed water and 
dr1ed 0ver Na2504 6ef0re u5e. 
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2.2. Preparat10n 0f  the c0mp0und5 

7he c0mp1ex Cu(Et2dtc) 2 

Et 5 5 
/ 

1~t 

E1: 

wa5 prepared 6y m1x1n9 a4ue0u5 501ut10n5 0f CuC12 and the 
50d1um 5a1t 0f the 119and. 7he prec1p1tate f0rmed wa5 5epa- 
rated, wa5hed w1th 61d15t111ed water, dr1ed and tw1ce reery5- 
ta1112ed 6y d15501ut10n 1n CHC13, f11trat10n and part1a1 
evap0rat10n 1n a1r t0 1nduce prec1p1tat10n. 7he pur1ty 0f the 
Cu(Ehdtc) 2 c0mp1ex thu5 06ta1ned wa5 checked 6y e1emen- 
ta1 ana1y515. Ana1y515 (%): ca1cu1ated f0r CuC t0N2H:054: Cu, 
17.6; C, 33.3; N, 7.8; 5, 33.6; H, 5.5; f0und: Cu, 18.0; C, 33; 
N, 7.5; 5, 33.4; H, 5.3. 

2.3. 1n5trumentat10n 

7he e1ectr0n1c a650rpt10n 5pectra were 06ta1ned 0n a 5pe- 
c0rd U V-v15161e (Car1 2e155, Jena) 5pectr0ph0t0meter u51n9 
4uart2 ce115 t0 rec0rd 1n the 250-750 nm re910n. 7he e1ectr0n 
parama9net1c re50nance (EPR) 5pectra were rec0rded at 
r00m temperature 0n an X+6and 8ruker ER 200D-5RC 5pcc+ 
tr0meter u51n9 100 kH2 m0du1at10n 0f the ma9net1c f1e1d. 
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2.4. Ph0t01y515 exper1ment5 3.2. Ph0t0reduct10n 0f Cu(Et2dtc)2 1n pure CHC1~ 

Ph0t01y515 exper1ment5 were perf0rmed w1th a 250 W 
med1um-pre55ure mercury 1amp a5 de5cr16ed prev10u51y [ 1 ]. 
7he 5amp1e wa51rrad1ated w1th the fu11 5pectrum 0f the 1amp 
0r thr0u9h 254, 313 and 436 nm 501ut10n f11ter5 [2] f0r 
1rrad1at10n at 5e1ected wave1en9th5. 7he 119ht 1nten51ty wa5 
mea5ured 6y a ferr10xa1ate act1n0metr1c meth0d [3]. 1n a11 
ph0t01y515 exper1ment5, the c0ncentrat10n5 0f the reactant and 
pr0duct5 were m0n1t0red thr0u9h0ut the react10n 6y rec0rd- 
1n9 the EPR 5pectra d1rect1y 1n the ph0t01y515 c¢11 0r 6y 
rem0v1n9 a114u0t5 per10d1ca11y t0 rec0rd the 1.N-v15161e 
a650rpt10n, 

3. Re5u1t5 and d15cu5510n 

7he m05t 1ntere5t1n9 feature 0f the e1ectr0n1c 5pectrum 0f 
Cu(Ehdtc): 15 the 1nten5e v15161e 6and [4] at 437 mn 
(e ~ 13 000 dm 5 m01 = ~ cm ~" * ) due t0 th0 e4uat0r1a1 119and- 
t0-meta1 char9e tran5fer (LMC7) tran51t10n 1nv01v1n9 the 
C5, 9r0up 60und t0 c0pper. 

7he c0mp1ex a150 exh161t5119and-centred w-rr* tran51t10n5 
at h19her ener9y 91v1n9 r15e t0 UV a650rpt10n5 at 273 nm 
(e ~ 33 000 dm 5 m01 = * cm ~ * ) and 290 nm (~-- 20 000 dm~ 
m01 ° t c m  ~t) [5], 7he EPR parameter5 0f Cu(Ehdtc).~ 
06ta1ned at 20 °C 1n CHC13 (90=2.049+0.003, a(63CU) 
=79:1:2 6 )  are 1n 900d a9reement w1th the prev10u51y 
rep0rted va1ue5 [ 6]. 

3,1, Ph0t0reduct10n 0f Cu(Et~1tc)~. 1n CHC(,-Et0H (150:1) 

1rrad1at10n 0f Cu(Ehdtc)2 501ut10n 1n pure CHC13 re5u1t5 
1n a 9radua1 decrea5e 1n 1nten51ty 0f the 1n1t1a1 EPR 5pectrum 

0,:~ 

0,61 

0,3, 

0 

t •• 1 

30 20 x1000 em "1 

7he v15161e char9e tran5fer a650rpt10n 0f Cu(Ehdtc),~ 1n 
CHC15=Et0H (150:1) 8radua11y d¢¢rea5e5 0n 1rrad1at10n, 
w1th the c0n5ecut1ve appearance 0f tw0 15056e5t1c p01nt5 at 
408 nm and 370 nm (F19, 1 ), 7he 5pectra1chan9e5 are 51m11ar 
t0 th05e prev10u51y rep0rted f0r the f0rmat10n 0f an 1nter- 
med1ate m1xed-118and ¢0mp1ex Cuu(Ehdtc)C1 a5 ph0t00 
pr0duct ( ~ 4 0 6  nm) [1] dur1n9 the 1rrad1at10n 0f 
Cu(Et=dtc)= 1n ch10r0Mkane--Et0H m1xed 501vent (9:1 t0 
3:7), Under the 5ame exper1mented c0nd1t10n5, the 1nten51ty 
0f the 1n1t1a1 EPR 5pectrum 0f Cu(Et2dtc)2 decrea5e5 (F19. 
2) f0110w1n8 the reduct10n 0fCu u t0 Cu 1, and a 10w 1nten51ty 
EPR 519ned 0fCuu(8hdtc)C1 [ 1 ] appear5 a5 an 1ntermed1ate. 
7he typ1¢M 5pectra1 d1fference here 15 the new a650rpt10n 
6and at 350 nm wh1ch 1ncrea5e5 w1th 1rrad1at10n. 1n a 5eparate 
exper1ment (F19, 3), 1t wa5 e5ta6115hed that th15 d15appear5 
after 10n8er 1rrad1at10n t1me5 (340 5) t0 91ve a near1y c010ur- 
1e55 501ut10n, 7he appearance 0f the 5ec0nd 15056e5t1¢ p01nt 
at 370 nm 1nd1cate5 that Cuu(Et:dt¢)C1 15 5m00th1y c0n- 

1nt0 a 5ec0nd 1ntermed1ate ( A ~ = 3 5 0  nm) wh1ch 
d15appear5 0n further 1rrad1at10n, 7he5e 065ervat10n5 5u99e5t 
the 5ame ph0t0chem1ca1 pr0ce55 a5 the pr1mary 5tep f0r 60th 
1ntenned1ate5; m0re0ver, the 0r191na1 5pectrum 15 part1y 
re5t0red when the 1rrad1ated 501ut10n5 are kept f0r 24 h 1n the 
dark. 

F19. 1, V15161e a650rpt10n 5pec1ra taken 6ef0re and at~er c0n5ecut1ve 10-160 
5 UV 1rrad1at10n 0f 5,7 × 10 ~ ~ M Cu(Et2dtc) 21n CHC13-Et0H ( 150:1 ). 

F19. 2, EPR 5pectra taken 6ef0re ( 1 ) and after c0n5ecut1ve 15 5 (2), 30 5 
(3) and 60 5 (4) UV 1rrad1at10n 0 fa  1X 10 -3 M 501ut10n 0f Cu(Et2dtc)2 
1n CHC13-Et0H ( 150:1 ). 
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F19. 3. V15161e a650rpt10n 5pectra taken 6ef0re ( 1 ) and after c0n5ecut1ve 30 
5 (2), 60 5 (3), 90 5 (4), 100 5 (5), 130 5 (6), 160 5 (7), 220 5 (8) and 
340 5 (4) UV 1rrad1at10n 0f 5.2 x 10+ ~ M Cu(Et2dtc)2 1n pure CHCh. 

0f Cu(Et2dtc)2 and the v15161e char9e tran5fer 6and at 437 
nm, w1th a c0rre5p0nd1n9 5tr0n91ncrea5e 1n a650rpt10n at 350 
nm (F19. 3), 6ut w1th0ut any d15t1nct1ve 15056e5t1c p01nt 0r 
1ntermed1ate EPR 519na1.1t 5eem5 fr0m the data 06ta1ned that 
the c0nd1t10n5 1n pure CHC13 are n0t fav0ura61e f0r the f0r- 
mat10n 0f the m1xed-119and Cu"(Et2dtc)C1 c0mp1ex a5 an 
1ntermed1ate. Attempt5 t0 mea5ure the EPR 0f the 5ec0nd 
1ntermed1ate (Am,~ = 350 nm) 1n the exper1menta1 c0nd1t10n5 
c0rre5p0nd1n9 t0 1t5 max1mum c0ncentrat10n 5u99e5t that 1t 
15 e55ent1a11y d1ama9net1c. When 1rrad1ated 501ut10n5 c0n- 
ta1n1n9 th15 pr0duet were kept f0r 24 h 1n the dark, and the 
a650rpt10n 5pectra were then mea5ured a9a1n, the 5pectra 
06ta1ned c1ear1y 5h0wed that the ph0t0reduct10n wa5 part1y 
rever5161e due t0 a 6ackward dark react10n wh1ch y1e1ded the 
1n1t1a1 Cu (Et2dtc) 2 c0mp1ex. 

3.3. Ph0t0reduct10n 0f Cu(Et2dtc)21n CHC1~-Et0H (10:1 
and 50:1) 

1n c0ntra5t w1th the prev10u5 exper1ment5 (111u5trated 6y 
F195. 1 and 3), 0n 1rrad1at10n 1n CHC13-Et0H (10:1), the 
e1eetr0n1c a650rpt10n chan9e5 1n the v15161e part 0f the 5pec- 
trum (F19.4) 0n1y revea1 the f0rmat10n 0f the 1ntermed1ate 
Cu"(Et2dtc)C1 (Am~ =406 nm). 1n CHC13-Et0H (50:1), 
the t1me c0ur5e 0f the react10n c1ear1y 5h0w5 the decay 0f the 
1n1t1a1 Cu(Et2dtc)2 6and at 437 nm thr0u9h the 1ntermed1ate 

Cu"(Et2dtc) C16and at 406 nm w1th the appearance 0f a new 
6and at 350 nm w1th a very 10w 1nten51ty. 7heref0re 1rrad1a- 
t10n 1n 501vent m1xture5 0f CHC13-Et0H > 50:1 5eem5 t0 6e 
fav0ura61e f0r the appearance 0f the 350 nm a650rpt10n 1n 
ph0t01y515. 

7he 282 nm a650rpt10n 1n F19.4 due t0 the appearance 0f 
tetraethy1th1uramd15u1ph1de [ 7,8] 15 typ1ca1 0f the UV 5pec- 
tra1 chan9e51n a11 the exper1ment5.7heref0re the chan9e51n 
the e1ectr0n1e and EPR 5pectra are fu11y e0n515tent w1th the 
ph0t01y515 pr0duct5 Cu ~ and tetraethy1th1uramd15u1ph1de. 

3.4. Ph0t0reduct10n 0f Cu(Et2dtc)2 1n CHC1.~-1-Pr0H 
(15:1) 

F19.5 111u5trate5 the e1ectr0n1c a650rpt10n 5pectra1 chan9e5 
0n 1rrad1at10n 0f Cu(Ehdtc)2 1n a CHC13-1-Pr0H (15:1) 
501vent m1xture+ 7h15 exper1ment wa5 perf0rmed 1n 0rder t0 
determ1ne the effect 0f 0ther a1c0h015 0n the pr0ce55e5 f01- 
10w1n9 the ph0t0reduct1+m 0f Cu(Et2dtc)2.7he data 1n F19. 
5 are 51m11ar t0 the 5pectra1 chan9e5 065erved 1n F19. 1 f0r 
the CHC1:+-Et0H m1xture ( 150:1 ). 

3.5. Quantum y1e1d5 

7he a650r6ance 0f the char9e tran5fer 6and decrea5e5 11n- 
ear1y f0r the f1r5t 15-20 m1n 0f 254, 313 and 436 nm 1rrad1- 
at10n, 1nd1cat1n9 that the ph0t0reduct10n pr0ce55 f0110w5 
2er0-0rder k1net1c5.7hu5 we can ca1cu1ate the ph0t0reduct10n 
4uantum y1e1d5 (~6,~d) f0r a11 the 501vent c0mp051t10n5 u5ed. 
7he re5u1t5 (7a61e 1) 5h0w that the ~rc,~ va1ue5 0f Cu- 
(Et2dtc)2 06ta1ned 1n CHC13-Et0H m1xture5 (150:1 and 
10:1 ) are n0 d1fferent fr0m th05e 06ta1ned 1n pure CHC13. 
7h15 5u99e5t5 that Et0H ha5 n0 1nf1uence 0n the red0x reac- 
t1v1ty 0f the LMC7 exc1ted 5tate re5p0n5161e f0r the ph0t0- 
reduct10n 0fCu" t0 Cum and d0e5 n0t part1c1pate 1n the pr1mary 
ph0t0pr0ce55.7h15 c0nc1u510n d1ffer5 fr0m recent 1nve5t19a- 
t10n5 0n the Fem p0rphyr1n-cata1y5ed ph0t0reduct10n 0fCC14 
6y Et0H [9], 1n wh1ch the pr1mary ph0t0pr0ce55 1nv01ve5 
1ntram01ecu1ar e1ectr0n tran5fer fr0m the ax1a11y c00rd1nated 
Et0H t0 1r0n, 1ead1n9 t0 the reduct10n 0f Fem t0 Fe" and the 
f0nnat10n 0f a free Et0H rad1ca1. 

5pec1a1 exper1ment5 carr1ed 0ut w1th d1fferent 1n1t1a1 c0n- 
centrat10n5 0f the 1rrad1ated Cu(Et2dtc)2 c0mp1ex ( 1 x 10- ~ 
t0 1 X 10 -4 M) 91ve c0ncentrat10n-1ndependent 4.~red va1ue5. 

3.6. Mechan15m 

Acc0rd1n9 t0 the recent1y pr0p05ed mechan15m [1] 0f 
Cu(Et2dtc) 2 char9e tran5fer ph0t01y515, the pr1mary ph0t0- 
pr0duct 15 f0rmed 6y ph0t01nduced e1ectr0n tran5fer fr0m an 
e4uat0r1a11y 60und 5 at0m 0f Et2dtc t0 c0pper. 7he 1ntra- 
m01ecu1ar character 0f the ph0t0e1ectr0n tran5fer 15 5upp0rted 
6y the 065erved 1ndependence 0f the 4uantum y1e1d5 0n the 
1n1t1a1 c0ncentrat10n 0f the 1rrad1ated c0mp1ex. 0nce f0rmed. 
Cu~(Et2dtc) 15 further 0x1d12ed 6y CHC13 [1,10] t0 91ve 

Cu"(Et2dtc)C1. 
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F19. 4. Uv-v15161e a650rpt10n 5pectra taken 6ef0re ( 1 ) and after c0n5ecut1ve 20 5 (2), 60 5 (3) and 120 5 (4) Uv 1rrad1at10n 0f Cu(Etadtc)21n CHC1~-Et0H 
( 10:1 ). 

An 1mp0nant c0nc1u510n 0f the pre5ent 5tudy 15 that the 
1ntermed1ate c0mp1ex Cu"(Et~.dtc)C1 cann0t 6e 06ta1ned 1n 
the a65ence 0f Et0H, and 1t5 f0rmat10n 0ccur5 v1a c00rd1na- 
t10n 0f an E10H m01ecu1e 1n the p1ane xy 91v1n9 r15e t0 the 
5pec1e5 

E:~ 5 ,/C1 
• • 

••%1 

7he 5ta611121n9 effect 0f Et0H 0n the c0mp1ex Cuu(Et2dtc) C1 
15 made ev1dent 6y the fa11ure t0 06ta1n th15 1ntermed1ate 0n 
1rrad1at10n 0f Cu(Et2dtc)2 1n pure CHC1~ (F19. 3). 1n the 
e~p¢r1ment5 1n wh1ch a CHC13-Et0H (150:1) m1xture 15 
u5ed a5 501vent (F19. 1), the m01ar rat10 0f Et0H t0 
Cu(Et~1t¢)215 1400:1 ([c0mp1ex] =5.7 X 10 -5 M). Under 
the~ c0nd1t10n5, them 5eem5 t0 6e 5uff1c1ent Et0H t0 c00r- 
d1nat¢ and 5ta6111~ Cuu(Et2dtc) X. 1n the pre5ence 0f1-Pr0H, 
the 5ame fav0ura61e c0nd1t10n5 (F19. 5) ar¢ 06ta1ned at an 
1-P~H t0 Cu(8t~1tc) a rat10 0f 9000:1 6ecau5e 0f the weaker 
c00~1~at1n9 pr0pert1e5 0f 1-Pr0H 1n c0mpar150n w1th Et0H. 

1n v1ew 0fth¢ a60ve c0n51derat10n5, the EPR 511ence 0f the 
1ntermed1ate pr0duct (A,~=350 nm) 06ta1ned 1n the 
a65¢n¢e 0f Et0H can 6e exp1a1ned 6y the f0rmat10n 0f a 
d1m¢f1c 5pec1e5 w1th tw0 ch10r1de 6r1d91n9 119and5 

•Et 5 C1 5 Et 
/ - -  : 

• / •/;•• • 
Et C1 5 Et 

Ha11de- 0r p5eud0-ha11de-6r1d9ed d1mcr1c 5tructure5 are we11 
kn0wn f0r Cu" [ 11,12] and are th0u9ht t0 6e the rea50n f0r 
the fa11ure t0 06ta1n EPR 5pectra 0f Cuu(Et2dtc)C1 1n the 
5011d 5tate [13]. When ph0t01y515 15 carr1ed 0ut 1n pure 
CHC1~, the d1mer1c c0mp1ex Cu2(Et2dtc)2C12 15 the 0n1y 
065erved 1ntermed1ate pr0duct (F19. 3) and 15 character12ed 
6y ant1fermma9net1c pr0pert1e5 and v15161e a650rpt10n at 350 
nm. H0wever, 0n add1t10n 0f 5ma11 p0rt10n5 0f Et0H t0 a 
fre5h1y ph0t01y5ed 501ut10n c0nta1n1n9 th15 pr0duct, the fea- 
ture5 0f the m0n0mer1c 5pec1e5 Cu"(Et2dtc)C1 appear 1n 
501ut10n. M0re0ver, when ph0t01y515 15 carr1ed 0ut 1n m1xed 
CHC13-Et0H 501vent, the 10wer the Et0H c0ntent 1n the 
m1xture, the h19her the Cu2(Et2dtc)2C12 y1e1d. 

A react10n mechan15m wh1ch f1t5 the exper1menta1 re5u1t5 
15 91ven 1n 5cheme 1.7he pr1mary ph0t0pr0ce55 pr0ceed5 
w1th1n the d0n0r.-accept0r (DA) c0mp1ex 6etween c0p- 
per(11) d1th10car6amate and CHC13. 7he f0rmat10n 0f th15 
c0mp1ex ha5 6een deduced 1n prev10u5 5tud1e5 [ 14] 0n reac- 
t10n5 6etween Cu(dtc)2 adduct5 and ha10car60n5. 8ecau5e 
0f the weak e1ectr0n accept0r pr0pert1e5 0f the CHC13 m01e- 
cu1e, 1t 15 a55umed t0 c00rd1nate t0 the 5u1phur at0m5 0f 
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F19. 5. V15161e a650rpt10n 5pectra taken 6ef0re ( 1 ) and after c0n5ecut1ve 15 
5 (2), 25 5 (3), 45 5 (4), 55 5 (5), 65 5 (6) and 75 5 (7) UV 1rrad1at10n 0f 
8.6 × 10- 5 M Cu (Et2dtc) ~. 1n CHC1.~-1-Pr0H ( 15:1 ). 

Cu(,1~t,dtc)2 C11~C1j 

C11C1~ 
1 

/ ~5 j 

C11C13 

~1 -1•" N - ( "  ~ 

1 F .11  ~ 5" 
4- C~11C1~ 

1~1.~ .,,,. 5• "5.,.. /1•1 F1• 
N - (" .1 C-  N ~ ..~ ~,,- .1 

1:.1 / "~ .~1 5 :~ -~ 1:,1 1••,1 

.11:t 
N - ( ~ 5  ~.5 ~t~- N .~. 

11 11 111 
5 5 
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5chcme 1. 

Cu2(Et2dtc)2C12 c0mp1ex (Am.. = 350 nm). 7he f0rmat10n 
0f the m0n0mer1c 5pec1e5 0ccur5 6y c00rd1nat10n 0f an Et0H 
m01ecu1e 1n the xy p1ane 0f the c0mp1ex. 7he re5u1t5 06ta1ned 
1nd1cate that Et0H d0e5 n0t take part 1n the pr1mary ph0t0- 
reduct10n 0f Cu(Et2dtc)2 0r reduct10n 0f CHC13 6y the pr1- 
mary ph0t0pr0duct. 

7a61e 1 
Quantum y1e1d5 ( ~ × 10•* m01 e1n5te1n~ ~ ) 0f Cu (Et2dtc) 2 ph0t01y515 1n 
d1fferent CHC13-Et0H 501vent m1xture5 

501vent At,, (nm) 

Ackn0w1ed9ement5 

F1nanc1a1 5upp0rt fr0m the Nat10na1 F0undat10n ••5c1en- 
t1f1c Re5earch•• (Pr0ject X-313) 15 9ratefu11y ackn0w1ed9ed. 

254 313 436 • Reference5 

Pure CHC1.a 2,6 2.4 0.3 
CHC1a-Et0H ( 150:1 ) 3.6 3.0 0.4 
CHC13-Et0H ( 10:1 ) 3.3 2.4 0.2 

a 7he 0rder 0f ma9n1tude f0r 436 nm ph0t01y515 ha5 6een rep0rted prev10u51y 
[ 1 ] a5 10 -21n5tead 0fthe c0rrect va1ue 0f 10 -3. 

Cu(Et2dtc)2 1n a 51m11ar manner t0 the END0R detected 
CHC13 adduct 0f Cu(dtp)2 [ 15,16]. 1n v1ew 0f th15, the 0x1- 
dat10n 0f the pr1mary ph0t0pr0duct Cu1(Et2dtc) 6y CHC13 
may 6e c0n51dered t0 take p1ace w1th1n the DA c0mp1ex. 
7etraethy1th1uramd15u1ph1de, detected 1n a11 exper1ment5 6y 
1t5 UV a650rpt10n at 282 nm (F19. 4), 15 06ta1ned 6y free dtc" 
rad1ca1 rec0m61nat10n. 

4. C0nc1u510n5 

0n 1rrad1at10n 1n m1xed CHC13-Et0H 501vent, the ph0t0- 
reduct10n 0f Cu(Et2dtc)2 pr0ceed5 w1th1n 1t5 DA c0mp1ex 
w1th CHC1~, and the pr1mary ph0t0pr0duet 15 further 0x1d12ed 
1n a dark react10n w1th CHC13 pr0duc1n9 the c0rre.;p0nd1n9 
m1xed-119and m0n0mer1c Cun (Et2dtc) C1 c0mp1ex ( Am~, = 
406 nm) and/0r the ch10r1de-6r1d9ed d1mer1c 
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