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Study on the alkylation of aromatic compounds using photochemical C-Te bond cleavage

OFFerest , FIIBRSET-2, HFIE2, RNk
*Masashi Saito!, Mamiko Hayakawa?, Tadashi Aoyama?, Akihiko Ouchi?

Abstract: An environmentally friendly method was developed for the alkylation of aromatic compounds using photochemical C-Te
homolytic bond cleavage of alkyl aryl tellurides. The tellurides were used as an efficient alkyl radical precursor.
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la 3a
JEIZ VY, n-octyl phenyl telluride (1a) & benzene (2a) % & Scheme 2. Photolysis of 1a
TP DY iA(Scheme 2)IZ X ¥ n-octylbenzene (3a)%
. ., . o — Table 1. GC analysis of expected products
R T2 720 OB A O & TR~ 7. YR O xpececlh —
) substrate retention time (min) @ peak area (1.00 mM) relative sensitivity )
2.1. GC KO'HPLC i L BaF ¥ VT L—va v 2a 6.460 25249 0413
e TSN BAERY 2a 3 h-octane 14397 Sases 055
la DIERIET AR a, 3a, n-octane, 1-octanall 19.920 27643 82332
- } - i i 1-octano 21.509 25713 )
1-octene, 1-octanal, 1-octanol, biphenyl, n-hexadecane, biphenyl 57208 Ss8n 0.841
diphenyl telluride, diphenyl ditelluride, dioctyl telluride, e ecane 28,673 s1001 9%
. . . < i i . 0.743
dioctyl ditelluride > GC 3 X TUNHPLC Z#rdeft- A e L, d'phenyllse”u”de 365 155658 0.622
dioctyl telluride 39.024 6946 0.114

ZDIHTEAF A FIVT GC KU HPLC 43412 L D B4 37GC [capillary column, INERT CAP-1](30 . 0.25 mmiD, L5 pim thickness)]
BYIDNIRRIE & RDT=(Table 1, Table 2). B HAVIAT  fomparatrer 0 for 10 min, 80250 °C (10 -Gl 260 -C for 20 min. by Basee
RIRIEIDICR % DRI IR AR L, <285 "Reem)
VAN, BN, FOSRHHE & O 8802 Mt LB OSSR 2 3 72 DIl v 5.

F VAR F3 T, diphenyl ditelluride & dioctyl ditelluride & OAREHEEEZ3EEIT L, n-octylphenyl ditelluride 73483
% 2 L3 ESERE LCMS(APCI TIC X W B 5728 & 72 o 7=(Scheme 3). 5t - THEUSAERRM O30T Tl Z OARYHERIE
R B TERT S (Table 3).
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Figure 112 1a @ UV-VIS A7 kL &7RY. C-Te
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B BEEIMIN T 4 V Z—(UV-29, UV-31, UV-33 ,
WG280, WG320)% VT, 2a At & L CRRRD
TAwFER A1 T > 7= (Table 4). WA /N S n-6"WRIHY
(310-370 nm,)IZ UV-33, WG320, UV-31 %, S =4
D PRI (245-310 nm) 2 UV-31, UV-29, WG280
ERWTOERK LG E T 728 2A, WThmsk
ITIT 4 VB —F VTG OHED 1la D

AR 70 WFLETH Y, IRILER(< 1%) TlxdH 57 3a DAL TR 0.04
Entz. ZORIGTIE 1-octene 28 50%FEES SN TEY, Zhudla
OWHFLSIENT 0 ARk LTz &3 2 B 5 (Scheme 4). BIfED &
25 GC KU HPLC Z3iZ & 0 SR 7= A ety DR D FF BN
BTN RN 8, S%RITHBIMEDOMER L, 3a OICER L& X5,

|T|,---:Teph hv, r.t.
Cotig—C=Chy

Scheme 4. Four centered reaction of 1a

e C6H13CH:CH2 + PhTeH

Table 2. HPLC analysis of expected products

substrate retention time (min) ® peak area (1.00 mM) relative sensitivity ®)
2a 3.370 15563 0.726
biphenyl 4.230 1972199 96.6022
diphenyl telluride 5.140 676187 33.121
3a 14.046 20416 1.000
la 16.662 315002 15.429
dioctyl telluride 87.129 65974 3.232

a) LC [RP-8e column (250 mm, 4 mmID), fitted with UV detector (detected at 254
nm)]. Analysis condition: injection: 5.0 pL, H,O:MeCN (15:85) (1 mL/min). b) Based
on 3a (1.00 mM).

hv,r.t.
CH3(CH2)7T€T€(CH2)7CH3 + PhTeTePh —= CH3(CH2)7TeTePh
Scheme 3. Disproportionation of ditellurides

Table 3. HPLC analysis of disproportionation products

substrate peak area (0.5 mM) @ peak area® relative sensitivity > ©
diphenyl ditelluride 1131976 582792 110.3022
n-octylphenyl ditelluride — 548580 108.4143
dioctyl ditelluride 140505 27902 13.6924

a) Before disproportionation. LC [RP-8e column (250 mm, 4 mmID), fitted with UV
detector (detected at 254 nm)]. Analysis condition: injection: 5.0 puL, HyO:MeCN (15:85)
(1 mL/min). b) After disproportionation. c) Based on 3a (0.5 mM).
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Figure 1. Absorption spctra of 1a. Concentration = 1.0
X 10 - M in n-hexane, optical path =10 mm

3. &5 Table 4. Yield of products

la & 2a OIEISERI DI % run® Wave  cutoff _C;Z\r:er yield %))

-length  fijter o by Loct- n-oct- L-octa- L-octa- piphenyl  N-hexa- diphenyl diphenyl

WD DHT-DI, FERMD GC L (nm) (%)” ene ane nal _ nol decane _telluride _ditelluride
HPLC 4547 DR HERFE % iz L 7= 1 >33 UV-33 70(76) 45 21 0 0 13 02 0 12(10) (24)

I 2 >320 WG320 69(74) 42 21 0 0 11 02 0 11(8) (19)

BRIZ LD, la OIS IBIT
%L}z;é% B IR B 3 >310 UV-31 T74(75) 44 14 0 0 10 02 0 9(8) an
+3 7 e \ =

D IR 0% DRICOVTHRES L 4 >290 UV-29  69(75) 54 27 0 0 15 0.3 0 11(8) (18)
72L& 2 A, JFRMA LR X RIFLE (ca. 5 5280 WG280 66(74) 53 30 0 0 15 03 0 13(8 as)

0 S (< 19 S a ) Photolysis condition, substrate: 1a (0.20 mmol) in benzene, light source: 500 W xenon short-arc lamp fitted with
70 A))T % g ! 3a li{f&ﬂ#( 1 /O)T 3@ a 15 cm water filter (15 mWem) and a UV cut-off filter, N, atmosphere, room temp. Reactions were conducted

A ﬁ)ﬁ% [5 j/[,é L 753“45”0 7. using a quartz cylindrical cell (diameter: 3 cm). b) Yields of the products are based on the consumed starting
material and determined by GC analyses. The yields in parentheses and those determined by HPLC analyses.
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