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Fig. 1. Apparatus for Simultaneous Irradiation of UV Light
and Ultrasound
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Fig. 2. Preliminary Systems Designed for Photochemical
Reactions with Ultrasonic Irradiation
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Fig.3. An Improved Cell for Photochemical Reactions
under Uitrasonic Irradiation
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Fig. 4. An Improved System Designed for Photochemical Reactions
under Ultrasonic Irradiation
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Fig. 5. Some Arrangements of Apparatus for Photochemical Reactions
under Uitrasonic Irradiation

ERIOIZLTHE LSBT T, SFRHETOXEBEMRRT 50T, XRIGOFMERETEITTH
SletS, B INF a—TOEEER L VERECHEND S Z L, MEBRAEO R — > DIF
SH8, I VEFEMERNCEANARETHE I EE2FRL, FALE» ST,

BB AWz DBFigbDE N TH S, BHMR D T+HTH Y. 5°COBEKREBFERE LI, &
EERFCCUTIRMZONS, XOAZEENT 2 & 22k, 30°COKEREREE S, i, BEE
BEROIER L B 27— DRI DOANBBEENZ L5 T I, 2FETIVIFRA NV
TEB- L 1laDERFT. 2200 BHRT 2L L, REFSUNTERIGHEES &, [
FERHSIR S H > TH., MNWCEHATE L WIREEEER L IERTH %,

1. 2. BERIEHCL3ZERBHOMEICOUVLT

Fig6De Mz B VT, BERIEHFCTHE2 70— LI XL VOROKERIZ 4RO v 7T
X2y —nizk VRN Tw2, 2XBETRERDRNLDH S Z EIROERTHEAL 72,

Fig7ieRLIz & 12, X¥Y 72/ YOTHF (7 7 Fu 77 y) BRE—EEEFERERS S

£ HBHOATRB SN REIWINRE Sz, U, FREHNZIRICED SHFALERYT
BiwhrtBbhizd, SIOBR, 2hid2-t Fait Y THFTH 5 Z L oL 729, THF
BRSSPI N e EF =L LT2,6-¥-t-7TFN-4-AF N T =/ — VI +ppmE Z T 505,
INHHBEIN T,

Z DBEE O ERRRE G —EEBROERMUNEZ Sh T BINER»SFEZ T, ¥/ 7=/
VHBETRREE N, TRAPRANO=ZEERR B L b LFEI ohb, ERYOE & KIGHT
RK7NITVBHEET> TR ZENSHEZ T, BENIHMBLSRN TS I LIZEETH o2, EE,
TNTrERGHSBEOERRIGICERT 2820 VBB T &, BB O 4R E 2
% e

LlehSo T, ZBEEHES RIGOBICIZ, OV Y70 EERT. H20WIRIEFD R\, Kifd s

s T gt



FE A ANEZ - BEXE - TERT

Bh BTy LT 2R CONENLETH S, CHIEES < 7a—7OREBIZLD. 0) ¥ 75
BRI ER L Twa b Bbh b,

KA OBETIRO Y > 7 DR MFOED 4 K LR, LEREOBRIAOER TN 5.
ZOUESETH B T L BEHS I,

Fig. 6. An Improved System Designed for Photochemical Reactions
under Ultrasonic Irradiation
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Fig. 7. Unexpected Formation of Hyroperoxide of THF
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Table 1. The Stability of Solvents under Direct Ultrasonic Irradiation

Benzene Insoluble black material with a few
Unstable Toluene minutes' irradiation
A Dichloromethane Pale yellow and smell of chlorine
Chloroform :
Acetonitrile Pale yellow and stimulous smell
Ethyl acetate No change
Acetic acid g

v Hexarne No change

Stable cyclo-Hexane
Diethyl ether .
1,4-Dioxane Ho changs
Methanol
Ethanol No change

iso-Propanol
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Table 2. Photosensitized Dimerization of Coumarin ‘with Ultrasonic
Irradiation

= hv :
@jl + Sensitizer Dimers, etc
0" ~o v )

Remained Coumarin (%)

Sensitizer
hv + US hv

i 05O e m
(o]

0o

71.3 73.7

(
O‘O 89.3 89.0

o}

I e e 76.8 81.4
O 5

<|:lcn3 ‘ 100 100
o‘

OO‘O 100 100

Y N
OO0 :

Lower Ey

Conc: coumarin, 6.85 mM : sensitizer, 10 mgin 11 ml 1,4-dioxane, Reaclion Time: 3 hrs.

— 19 —



FE OB AN - BEEEE - TEET

gens —L» 1(sens)*— 3(Sens)*

3sens)* + 20, Sens + '0,*

RSR' + '0, — R-S-R'

{

0]

2. 3. BEKRY P HOKES ERERS

NV T2/ vEEBDETBEERY  EOBE P OAES| K& Kiid R E b 330-360
nfHETHY ., R LLLFAGNERETHEDT, FHEEBEICL > THYLRLTH 5, AF5l&
KBz, BEESVET. BEOMINE ESERRIGIEE 3 Z LBHSNTE D . BEERNSZ
NoDHGTFOHEERARI Y ANVDERKEEREZ 20 EIDICLD ., HEEERLERMCHES
5252 LaEEE R,

L Led s, Table3iw RS DI, RV 7 =/ vy 2BAWEEKERIEEED & LT, HER
ERXERDCERREZRRoN otz LS DAET | EHENETCEL ., BERSEEL S
ZEBABRA Y — VBB TVLE Db LA,

2. 4. AIBNR T VLEHDRBEIIE

AIBN7Z ERERSIR 7 VALEVIDONSBHERRITE .. AP5REE CEIB T 2366nmAT#ON T &
%, Table3®D & 5 ICHEMICHRRIGIZEEE 525, R VEERIC L 2IIEFBR BRI i o T,

2. 5. = taOvVitEMOSERS

Z bR YREIE745nmIZ n —z*, 325, 280nmiZz—2* RN E H DD T, 325nmDFEEEFIFL
T, KEFE2HE L 3BTPLC - NEBSOBEASHFTE 3,

L5 L. 325nmDEE DK DB BH AR+ 21 Do IS ORBHTHIE LA bnyAY Yy
REELERV, 200bY ., BEEREMTEBHET2 L, KEBET B2 E2bh oz, Table3HT
DEFEHEOBREIBZFRDOATONY TH S, HEDERER, BERRIICL2FrEF—v s
OB BHED, HEVEIPBEOKCEVELLEBIARCLZBETREVALELORS,

— 20 —



K- EFEERRE | RICGEBEORE LA

Table 3. Some Examples of Photochemical Reactions with
Ultrasonic Irradiation

Remained (%)
hv + US hv

b)
ar— e~ ur 55.4 43.7
(o]
c)
Br—@—ﬁ—@ 47.1 4.7
(o)

d)
N
OO/ 040 morms smarens
OH

Compounds

t-Bu t-Bu %
@—ﬁ—@ 80.9/100 90.6 / 100
Me o
NO ©
70.0 94.0
)
AIBN’ 86.0 88.0
o M
74.7 74.5
i)
o , 25.6 18.1
.0

a) Reaction Time: 3 hrs. Determined by GC. b) Conc :16 mg in 11 ml 1,4-dioxane. ¢) Conc:12 mg in
11 ml1,4-dioxane. d) Conc: 2,3-b enzofuran 50 mg, benzophenone 50mg in 11ml 1,4-dioxane. e)
Conc :b utylated hydroxytoluene 110 mg, benzophenone 100 mg in 11 ml EtOH. f) Conc: 20 mg in
11 mi fpropanol g) Conc: 50 mg in 11 ml i-propanol. h) Conc:20 mg in 11ml /propanol . i) Conc:18
mgin 11 ml ipropanol. Reaction Time: 1.5 hrs.
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Table 4. Photochemical Reactions of Benzils with Ultrasonic
Irradiation

Remained (%)

Benzil
hv+US  hv Us
Bp—<i:>>—ﬁ——ﬁ——<c:>*—3r 18.3 38.7 ~100
O O

F‘@‘ﬁ—‘ﬁ—@"’ 353 422 ~100

63.2 68.7 ~100

Conc: benzils: 4.34 mM in 1,4-dioxane. Reaction Time: 3 hrs.
ok o) N ol
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