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Photochemical Transformations. Part XXXIII.I Photolysis of Thio- 
benzoic Acid O-Esters. Part 1V.l Photolysis of O-Phenethyl Thiobenzo- 
ate Derivatives and the Formation of Thioketones 
By Derek H. R. Barton,* Michael Bolton, Philip D. Magnus, and Peter J. West, Chemistry Department, 

1 rra d i a t io n of 0 - 1 -a I ky I - 2 - p hen y let h y I t h i o be nzoa t es g ives sty re n es a n d 2 - a I ky I - 2 - h yd roxy- 1 - p h en y I et h y l p he n y l 
thioketones (111). The reaction proceeds via an oxetan (VIII) ,  which is stable at -78' but rapidly rearranges to 
the thione (111) at ca. -20". 

Imperial College London SW7 

DURING investigations of the photolysis of O-phenethyl 
thiobenzoates we had occasion to  irradiate compounds 
of the type (I). We now report the results of these 
experiments. 

2,2-Diphenylethanol was converted into its thio- 
benzoate ( I ;  R1 = Ph, R2 = H) by standard pro- 
cedure~ .~  Irradiation of the ester in dichloromethane 
gave 1,l-diphenylethylene as the only product (apart 
from thiobenzoic acid), rapidly and in high yield. 
Similarly, U-2,3-diphenylpropyl thiobenzoate (I ; R1 = 
CH,Ph, R2 = H) gave 2,3-diphenylprop-l-ene in high 
yield. These results are in accord with the behaviour of 
other O-phenethyl thiobenzoates. 

O-l-Benzyl-2-methyl thiobenzoate (I ; R1 =H, 
R2 = Pri) was prepared by treatment of isobutyr- 
aldehyde with benzylmagnesium chloride * followed by 
thiobenzoylation. Irradiation of the ester in dichloro- 
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methane gave the styrene (11; R = Pri) (41%) and the 
thioketone (111; R = Pri) (29.4y0). The thioketone is 

1 Part, XXXII Part 111, D. H. R. Barton, M. Bolton, P. 
D. Magnus, I<. G. Marathe, G. A. Poulton, and P. J. West, pre- 
ceding paper. 

z M. S. Kharasch and H. G. Clapp. J .  Org. Chem., 1938,3, 355. 
3 D. H. R. Barton, C. Chavis, M. I<. Kaloustian, P. D. Magnus, 

G. A. Poulton, and P. J.  West, J.C.S. Perkin I, 1973, 1571. 
M. T. Bogert and M. Davidson, J .  Amev. Chem. SOC., 1934, 

56, 185. 
5 R. Huisgen and W. Mack, Tetvahedvon, 1961, 583. 

unstable and was fully characterised by treatment with 
P-nitrobenzonitrile oxide to give the oxathiazole (IV ; 
R = Pri). 

The series of thiobenzoates (I; R1 = H, R2 = H, Me, 
Et, But, or Ph) were prepared from the corresponding 
alcohols in the usual way.3 Each thioester was irradiated 
in dichloromethane with a medium-pressure mercury 
lamp. The thioester (I; R1 = H, R2 = H) gave only 
styrene (11; R = H), with no trace of the thioketone 
(111; R = H), whereas the thioester ( I ;  R1 = H, R2 = 
Me) gave the styrene (11; R = Me) (55%) and the thio- 
ketone (111; R = Me) (10%). The thioester (I; 
R1 = H, R2 = Et) gave the styrene (11; R = Et) (51%} 
and the thioketone (111; R = Et) (20y0), and the ester 
(I; R1 = H, R2 = But) gave the styrene (11; R = But) 
(27%) and the thioketone (111; R = But) (37%). All 
the thioketones were purple. The thiobenzoate (I ; 
R1 = H, R2 = Ph) gave no stilbene or thioketone but 
benzaldehyde (65%) was obtained. The ratios of thio- 
ketone to styrene in the series ( I ;  R1 = H, R2 = Me, 
Et, Pri, But) were 0-176, 0.392, 0-724, and 1.38, respec- 
tively (these ratios make allowance for recovered starting 
material). 

To determine the stereochemistry of the styrenes (I1 ; 
R = Me, Et, Pri, or But) the corresponding alcohols 
from which the thiobenzoates were derived were de- 
hydrated with phosphoryl chloride in pyridine to  give 
the authentic tram-styrenes. These were purified by 
distillation on a spinning band column and their purity 
was checked by analytical g.1.c. They had retention 
times identical with those of the styrenes obtained from 
the photolyses. The n.m.r. spectra were also identical. 
The authentic cis-styrenes were prepared by hydrogen- 
ation of the corresponding acetylenes over 5% palladium- 
barium sulphate.8 The styrenes produced from photo- 
lysis of the thiobenzoates contained no (<lyo) cis- 
isomers. 

The thioketone (111; R = Pri) was degraded to  
determine its stereochemistry. Oxidation with ozone 
gave the ketone (V). Benzoylation (benzoyl chloride- 
pyridine) followed by treatment with m-chloroperbenzoic 

A. Butenandt and J. Schmidt-Thomk, Bev., 1938, 71, 1487; 
1939, 72, 182; L. H. Sarett, J .  Anzev. Chem SOC., 1948, 70, 1454; 
S. Bernstein, R. H. Lenhard, W. S. Allen, M. Miller, R. Littell. 
S. M. Stolar, L. I. Feldnian, and R. H. Blank, ibid. ,  1956, 78, 
5693. 

H. Rottendorf, S. Sternhell, and J. R. W7ilmshurst, Azistval. 
J .  Chem., 1965, 18, 1759. 

R. Y .  Mixer, R. F. Heck, S. Winstein, and W. G. Young, 
J .  Amev. Chem. SOC., 1953, 75, 4095. 
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1973 1581 
acid gave the dibenzoate (VI). Hydrolysis then gave the 
diol (VII). Comparison of this diol with threo- and 
erytlzro-3-methyl-l-phenylbutane-1 ,Z-diol [prepared from 
the traizs-styrene (11; R = Pri) by the silver acetate- 
iodine method9] showed that it was the threo-isomer 
(n.m.r. and i.r. spectra; m.p. and mixed m.p.). 

These results provide evidence for the existence of a 
diradical intermediate (Scheme 1) in the photoreaction 
of thiobenzoic O-esters. The 1,4-diradical can collapse 
to an olefin or cyclise to an oxetan. Subsequent opening 
of the oxetan gives thioketone (111) or benzaldehyde (if 
R = Ph). If R = H only styrene is formed. As the 
substituent R increases in size olefin formation decreases 
and cyclisation to oxetan increases (Thorpe-Ingold 
effect). The tram-oxetan (VIII) structure is in agree- 
ment with the formation of tram-styrenes and threo- 
t hioket ones. 

In an attempt to  obtain evidence for the oxetan in- 
termediate (VIII; R = Pri) a concentrated solution of 
the thiobenzoate (I; R1 = H, R2 = Pri) was irradiated 

styrenes - t PhCO-SH 
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J 

P h C Hz- C 0 P h 
SCHEME 1 

at  -78". The solution became colourless and no thio- 
ketone was produced unless the temperature was 
allowed to rise to  ca. -20". A concentrated solution of 
the reaction mixture in [2H,]toluene was examined by 
n.m.r. Two broad doublets a t  T 5.24 and 6.09 ( J  4.5 Hz) 
were observed as well as the aromatic proton signals. 
After warming the solution only the signals due to the 
thioketone (111; R = Pr') were observed. These 
results are good evidence for the intermediate oxetan 
(VIII; R = Pri) being transformed into the thioketone 
(111; R = Pri). All attempts to  trap the oxetan (VIII; 
R = Pri) as a stable isolable derivative were unsuccessful. 
Treatment of a solution of the oxetan a t  -78" with di- 

azomethane gave 1,2-diphenylvinyl methyl sulphide (IX) 
and S-methyl thiobenzoate. Both these compounds 
may be formed by fragmentation of the oxetan ring 
(Scheme 2) .  

P h  P r  I 

or  
Ph 

MeS m'pri- PhCOSSMe 

Ph 
SCHEME 2 

The preliminary details of a study of the mechanism 
of the photoelimination of thiobenzoic acid have been 
pub1ished.l0 A detailed mechanistic account will be 
published shortly.ll 

EXPERIMENTAL 

M.p.s were taken with a Kofler hot-stage apparatus. 1.r. 
spectra were measured for solutions in chloroform and U.V. 

spectra for solutions in ethanol. N.m.r. spectra were 
measured for solutions in [2H]chloroforni with tetramethyl- 
silane as internal standard. Analytical g.1.c. was per- 
formed with a Perkin-Elmer F-11 instrument. All solvents 
were dried by standard techniques. The lamps used for the 
photolyses were a Philips MBU/U 125 \IT medium-pressure 
blacklight with the dark outer glass cover removed, and an 
HPK 125 W BA 15 D type 5720 3Bj00 high-pressure 
mercury lamp. 

0-2,2-Di;bhenyZetlzyZ Thiobenzoate (I; R1 = Ph, RZ = H ) .  
--2,2-Diphenylethanol (1.98 g) was added to (thio- 
benzoy1thio)acetic acid (2-12 g) and sodium hydride (1.0 g) 
in dry tetrahydrofuran (95  ml). Imidazole (1.36 g) was 
added to the mixture and the solution was heated a t  reflux 
for 10 min. Work-up in the usual way3 gave the thio- 
benzoate (I; R1 = Ph, R2 = H) (85o/b), 1n.p. 69-70' (from 
methanol-dichloromethane), vmE (Xujol) 1208 and 1265 
cm-l, A,,, (CH,Cl,) 254, 291, and 406 nm (c 9000, 12,500, 
and 115),  'i 5.37 ( l H ,  q), 4-82  ( 2 H ,  ni), 2.70 (SH, m), and 2.0 
(2H, d) (Found: C, 7 9 - 3 ;  H, 5 - 9 ;  S, 9.9.  C,,H,,OS requires 
C, 79 .2 ;  H, 5 - 7 ;  S, lO-ly(,). 

Irradiation of 0-2,2-DiphenylethyI Thiobenzoate (I ; R1 = 
Ph, R2 = H).-The thiobcnzoate (0.318 g)  in dry dichloro- 
methane (100  ml) was irradiated. The solution was 
extracted with N-sodium hydroxide solution, washed with 
water, dried (Na,SO,), and evaporated. The residue was 
chromatographed on silica gel Elution with light 
petroleum (b.p. 40-60') gave 1, l-diphenylethylene (0.1 6 g ,  
g o % ) ,  vnlax. (film) 705,  785 ,  910, 1423, 1497, and 1605 cni-l, 
Lx. (EtOH) 250 nm (E 21,400),  7 4-62 (2H, s) and 2-77 
( lOH,  s). The basic extract after acidification and oxidation 
with hydrogen peroxide gave dibenzoyl disulphide (60 mg). 

0-2,3-DiPhenylpropyl Thiobenzoate (I ; R1 = CH,Ph, 
R2 = H )  .--Sodium hydride (1 -0  g) was added slowly to a 

9 C. A. Kingsbury, J .  Ovg. Chevi., 1970, 35, 1319. 
10 D. H. R. Barton, 3%. Bolton, P. D. Nagnus, P. J .  West, 

G. Porter, and J. Win, J.C.S. CIiem. Coniiu., 1972, 632. 
11 J.  IVirz, J.C.S. Prrkin I I ,  in the press. 
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1582 J.C.S. Perkin I 
solution of (thiobenzoylt1iio)acetic acid (2.12 g) in tetra- 
hydrofuran (75 ml). Imidazole (1.36 g) and 2,3-diphenyl- 
propan- 1-01 l2 (2.1 2 g) were then added and the mixture was 
heated a t  reflux for 10 niin. Work-up in the usual way gave 
the thiobenzoate ( I ;  R1 = CH-Ph, R2 = H)  (3.0 g), vmaX 
(film) 1600, 1458, 1276, 1238, 782, and 708 cm-l, A,,,,. 
(CH2C12) 253, 290, and 410 nm (E 7450, 10,900, and 130), T 

6.82 (2H, d, J 6 Hz), 6.41 ( lH ,  ni), 6.12 (2H, d, J 6 Hz), 2-67 
(13H, m), and 1-86 (2H, d) (Found: C, 79.5; H,  6.1; S, 9-7. 
C2,H2,0S requires C, 79.5; H, 6.1; S, 9.GO,;). 

Irradiation of 0-2,3-Diplie~zylpropyl TJiiobenzoate (I ; 
R1 = CH,Ph, R2 = H).-The thiobenzoate (0-332 g) in dry 
dichloroinethane (100 nil) was irradiated in the usual way 
(u.v. control). The solution was extracted with N-sodium 
hydroxide, washed with water, dried (hTa2S0,), and evapor- 
ated. Chromatography of the residue on silica gel GF254 
[elution with light petroleum (b.p. 60-80°)] gave 2,3- 
diphenylpropene (0.17 g), vmaX (film) 1612, 1603, 1500, 1460, 
918, 790, 740, and 715 cm-l, T 6.18 (2H, s), 4-94 (lH, s), 4-47 
(IH, s), and 2-75 (lOH, s). 

0- l-Benzyl-2-tnetJ2ylpropyl TJziobenzoate (I ; R1 = H, 
R2 = Pri).-Prepared in the usual way [sodium hydride, 
(thiobenzoylt1iio)acetic acid, etc.] this ester had vmx. (film) 
2950, 1458, 1270, 1245, 710, and 695 cm-l, A,, (CH2Cl2) 
250, 286, and 420 nm (c 7000, 9700, and 120), 'c 8.96 (6H, t), 
7-88 ( lH ,  m), 6.88 (2H, dd), 4.0 (lH, m), 2-59 (8H, ni), and 
1.78 (2H, dd) (Found: C, 76.4; H, 7-0; S, 11.1%; M', 
284.1235. Cl,H2,0S requires C, 76-1; H,  7-0; S, 11.30/,; 
M ,  284.1335). 

Irvadiation of 0- 1 -Benzyl-2-wzetJylpropyl Tliiobenzoate 
(I; R1 = H ,  li2 = Pr)'.-The thiobenzoate (1-136 g) 
was irradiated in the usual way to give trans-3-methyl- 1- 
plienylbut- l-ene (240 mg, 41 ?&), starting material (I ; It1 = 
H, R2 = Pr-) (180 nig, 17.5%) and 3-J~ydroxy-4-nzetJ~yl-l,2- 
diphenylpenta.lr?e-l-t~i~one (111; R = Pri) (334 nig, 29-40/,) as 
purple needles, m.p. 72-74" (from degassed light petroleum), 
vms. (Nujol) 3450 and 1220 cni-l, ha, (cyclohexane) 229, 
234, 247, 316, and 553 nm (E 9000, 8500, 5050, 12,650, and 
103), T 2-06 (2H, dd), 2.66 (SH, m), 4.83 ( lH ,  d, J 9.5 Hz) ,  
5.45 ( lH ,  dd, J 9.5 and 2.5 Hz), 3.51br (lH, s, exchangeable 
with D,O), 8-48 ( lH,  ni), and 9.04 (6H, d, J 6 Hz) (Found: 
C, 75.4; H,  7-0; S, 11-2. Cl,H200S requires C, 76-1; H, 
7-0; S, 11.3%). 

The Oxathiazole (IV; R = Pri) .-Triethylaniine (0-06 ml) 
in anhydrous ether (1 ml) was added during 0.G g to a stirred 
suspension of the thiolietone (111; R = Pri) (128 nig) and p -  
nitrobenzohydrosamoyl chloride in ether (5 nil). The 
mixture was dissolved in chloroform and the solution was 
washed with water. Chromatography gave 5-(2-hydroxy-3- 
methyl- l-phenylbzttyl)-3-p-nitropJzenyl-5-pJtenyl- 1,4,2-0xatJzi- 
mole (IV; I3 = Pr') (122 mg, 6004), m.p. 149-151" (from 
benzene-light petroleum), vmy. (Nujol) 3450, 1390, 1360, 
1290, 875, and 715 cm-l, lLm, (EtOH) 281 and 337 nm (E 

11,500 and 4370) 7 2.0 (4H, cld, J 2-5 and 9.0 Hz), 2.7 (8H, 
in), 3.23 (BH, m), 4.03 (2H, In), 7.8lbr (lH, d, J 4 Hz,  
exchangeable with D,O), 8-55 ( lH ,  m), and 9-16 (6H, dd, 
J 7.5 and 8 Hz) (Found: C, 67.2; H,  5-5; N, 6.3; S, 7-1. 
C2,H24N,0,S requires C, 67.0; H,  5.4; K, 6.3; S ,  7.1%). 
Another compound was isolated which from its spectral 
properties was considered to be a diastereoisonier of (IV ; 
K = Pri). 

0- l-hlet~2yl-2-pJieizyletJ~~~~ Tliiobeitzoate (I1 ; = H. 
R2 = Me).-Prepared in the usual way from l-phenylpro- 

l2 H. R. Sullivan, J .  R. Beck, and -1. Pohland, J .  O q .  Clzeiiz., 
1963, 28, 2381. 

pan-2-01 this ester liad vnyar. (film) 1250 cm-l, Aim= (cyclo- 
hexane) 252, 289, and 417 nni (E 9600, 11,530, and 130), 7 

1.85 (2H, dd), 2.64 (8H, ni), 3-97 ( lH,  m), 68-8 (2H, m), and 
8.58 (3H, d, J 6.5 Hz) (Found: C, 74.9; H, 6.2; S, 12-7. 
CIGHl,OS requires C, 75.0; H,  6-3; S, 12.5%). 

Irradiation of 0- l-Methyl-2-PhenyletJ~yl Thiobenzoate (I1 ; 
K1 = H, R2  = Me).-The thiobenzoate (1.024 g) was 
irradiated in degassed dichloroniethane (400 ml) containing 
triethylamine (0.7 ml) in the usual way. Evaporation and 
chromatography gave tmns-l-phenylprop- l-ene (I1 ; R = 
Me) (55%) (identical with an authentic sample), unchanged 
starting material ( 15y0), and 3-hydroxy- 1,2-diplienylbutane- 
1-thione (111; R = Me) (lo%), vmaX (film) 1225 cm-1, Amy. 
(cyclohexane) 229, 234, 248, 316, and 553 nm (E 8400, 7600, 
4600, 12,600, and 76), 286. Further characterisation 
was not possible because of its instability. 

O-l-Benzylpropyl Tliiobenzoate (1; Ill = H, R2 = 
Et) .-Prepared in the usual way from l-phenylbutan-2-01 
this estev had v,,~ (film) 1250 cm-l, A,,, (cyclohexane) 253, 
291, and 421 nni (E 9725, 11,250, and 120), 7 1.82 (2H, dd), 
2.64 (8H, m), 4.05 (lH, m), 6.89 (BH, m), 8-23 (lH, m), and 
9.03 (3H, t) (Found: C, 75.3; H, 6.7; S, 11.7. C,,H,,OS 
requires C, 75.6; H, 6.7; S, 11-90,;), 

Irradiation of 0- l-Benzylpropyl Thiobenzoate (I ; 
R1 = H, R2 = Et).-The thiobenzoate (1-08 g) was 
irradiated in the usual way to  give trans- l-phenylbut- 1-ene 
(11; R = Et) (51%), starting material (9.50/,), and 3- 
J~ydroxy-1,2-dipJ~enylfientane-l-thione (111; R = Et) (20yo), 
1ii.p. 74-77' (from degassed light petroleum under argon), 
vnlax. (Nujol) 1220 and 3300 cm-l, A,,, (cyclohexane) 229, 
234, 250, 316, and 553 nni (E 8100, 7600, 4600, 12,650, and 

( l H ,  m), 7-23br ( lH ,  s, exchanged with D20), 8.63 (2H, m), 
and 9-06 (3H, t, J 6.5 Hz) (Found: C, 75-4; H, 6-5; S, 11.9. 
Cl,Hl,OS requires C, 75.6; H, 6.7; S, 11.9%). 

O-l-DipJaenyl~netJiyl-2,2-dii~tethylpropyl TJbiobenxoate ( I ;  
R1 = H, R2 = But).-Prepared in the usual way from 3,3- 
dimethyl-l-phenylbutan-2-01 l3 this ester had m.p. 51-52" 
(from methanol), v,,, (Xujol) 1230 cin-l, A,,,. (cyclohexane) 
254, 293, and 421 nm (E 9940, 10,500, and 125), 'c 1.87 (ZH, 
dd), 2.68 (8H, m), 3-89 ( lH ,  m), 6-05 (2H, m), and 8.93 (9H, 
s) (Found: C, 76.6; H ,  7.6; S, 11.0. C1,H2,0S requires 
C, 76.7; H,  7.4; S, 10.7%). 

Irradiation of 0- l-~ipJienyli~tethyl-2,2-diiitetkylpropyl 
TJLiobenzoate ( I ;  R1 = H, R2 = But).-The thiobenzoate 
(1.192 g) was irradiated in the usual way to give trans-3,3- 
dimethyl-l-phenylbut-l-ene (27%) (identical with an au- 
thentic sample) and 3-Jiydroxy-4,4-dimetkyl- 1,2-diplienyl- 
pentane-l-tJzione (11; I< = But) (37%) as a purple oil, v,,,. 
(film) 1215 and 3460 cni-l, A,,,. (cyclohexane) 230, 235, 247, 
314, and 554 nm (E 8000, 7550, 5100, 10,000, and 99), 7 2.12 
(2H, dd), 2.67 (8H, m), 4.57 ( lH ,  d, J 8 Hz) ,  5-66 (lH, d, J 
8 Hz), 6-88br (IH, s, exchanged with D20),  and 9-14 (9H, s) 
(Found: C, 76.5; H, 7-4; S, 10.7. C,,H2,OS requires C, 
76.4; H, 7.2; S, 10 .8~0) .  

0-1,2-DiPhenyletJiyl TJaiobenzoate (I ; K1 = H, R2 = Ph) . 
-Prepared in the usual way from 1,3-diphenylethanol this 
ester had m.p. 65-66' (from mcthanol), vmaX. (Kujol) 1230 
cm-l, (cyclohexane) 250, 294, and 408 nm (E 9700, 
11,000, and 120), 'c 1-78 (2H, cld), 2.68 (13H, m), 3.14 (lH, 
m), and 6.59 (2H, m) (Found: C, 79.2; H, 5 - 8 ;  S, 9.8. 
C12Hl,0S requires C, 79.2; H, 5.7; S, loel./,). 

94), 5-43 T 2.05 (2H, dd), 2.67 (8H, IU), 5-00 ( lH,  d, J 9 Hz), 

Irradiation of 0-1,2-DiphenyletJiyl Thiobenzoate (I ; R1 
l3 D. Price, D. Davidson, and I[. T. Bogert, J .  Org. Cheni., 

1938, 2, 540. 
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HI R2 = Ph).-The thiobenzoate (1-272 g) was irradiated 
under tlie usual conditions. Treatment of the product with 
2,4-dinitrophenylhydrazine in methanol gave benzaldehyde 
2,4-dinitrophenylhydrazone (0-63 g, 65%). 

Preparation of Authentic Styrenes (11; R = Me, Et, Pr', 
or But) .-Phosplioryl chloride (20 ml) was added dropwise 
to a stirred solution of the alcohol (0.1 mol) in pyridine (200 
m1).6 The mixture was heated a t  reflux until g.1.c. showecl 
the absence of starting material. The mixture was poured 
on crushed ice and the product was extracted with ether. 
The extract was washed with 3~-hydrochloric acid, saturated 
aqueous sodium hydrogen carbonate, and water. Evapor- 
ation of the dried (X\T~,SO,) extract and distillation (spinning 
band) gave the pure trans-styrene (11; R = Me, R = Et,l* 
PriIt5 or But 16), retention times 7.6, 11-4, 14-0, and 15.6 min, 
respectively (column temp. 100'; flow rate 100 ml min-1). 

cis- l-Phenylbut- 1-me.-Hydrogenation of l-phenylbut- 
l-yne gave cis-l-phenylbut-l-ene (69%), tR 7.6 min, different 
from (11; R = Et) (similarly for tlie other olefins). 

Oxidation of 3-Hydroxy-4-maetliyl-1,2-diphelzylpentane-l- 
thione (111; R = Pri).-The thione (0-986 g) in dry di- 
chloromethane (500 nil) was treated with ozone at  room 
temperature. When the purple colour disappeared the 
solution was evaporated and the residue chromatographed 
on silica gel GFZ5, (thick plates) to give 3-hydroxy-4- 
nicthyl- 1,2-diphenylpentan- l-one (V) (573 mg), 11i.p. 120- 
123" (from dichloroniethane-light petroleum), vmax. (Xujol) 
1678 and 3300 crn-l, 7 2.01 (2H, dd), 2.65 (8H, rn), 5.20 ( lH,  
d, J 8.5 Hz), 5.73 ( lH,  dd, J 8-5 and 2.5 Hz), 6.83 (lH, s, 
exchangeable with D,O), 8.54 (lH, m), 9-04 (6H, dd, J 6.5 
and 2.5 Hz). Benzoylation of the product (V) with benzoyl- 
chloride ( 1  ml) in pyridine (5 ml) gave the benzoate (71%), 
m.p. 162-165" (from methanol), Y,, (Nujol) 1715 and 1675 
cm-l, 7 1-98 (4H, m), 2.64 (14H, m), 3-86 (lH, dd, J 10 and 
2.5 Hz), 4-85 ( lH,  d, J 10 Hz), 8.25 (lH, m), and 9.01 (6H, 
dd, J 6 and 6 Hz) (Found: C, 80.9; H, 6.5. C,,H2*0, 
requires C, 80.6; H, 6.5%). 

Baeyer-Villigev Oxidation of 3-Benzoyloxy-4-vnethyl-1,2- 
diphenylpentan- l-one.-The ketone (0.372 g) and zn-chloro- 

14 C. F. Hauser, T. \V. Brooks, 31. L. Miles, M. A. Raymond, 
and G. B. Butler, J. Ovg. Chem., 1963, 28, 373. 

l5 K. Yasufuku, S. Hirose, S. Nozaltura, and S. Murahashi, 
B i d .  Ckenz. SOC. Jnpan, 1967, 40, 2139. 

perbenzoic acid were heated overnight in dry dichloroethane 
(10 nil). The mixture was cooled and the crystalline mass 
that separated was filtered off and chromatographed on 
silica gel GF,,, (thick plates) to give 3-methyl- l-plienyl- 
butane-1,2-diyl dibenzoate (VI) (49%) as an oil, vmk 1710 
and 1720 cm-l, 7 2.07 (4H, m), 2.62 ( l lH,  in) 3-76 (lH, cl, 
J 9 Hz), 4-39 (lH, dd, J 4 and 8 Hz), 8-18 ( lH,  m), and 8-89 
(6H, dd). Treatment of the dibenzoate (171) with lithium 
aluminium hydride in anhydrous ether in the usual way gave 
threo-3-niethyl- l-phenylbutane- 1,2-diol (VII) (77%), m.p. 
74-75' (from hexane-ether), identical with an authentic 
sample [prepared by treatment of tram-3-methyl- l-phenyl- 
but-l-ene (I1 ; R = Pr') with silver acetate-iodine-acetic 
acid-water, followed by lithium aluniiniuni hydride] . The 
evythro-ison~er,~ prepared in the usual way, had 1n.p. 

Ivvadiation of the Thiobenzontes (I; Rl = H, R2 = H, Me, 
Et, Pri, or But) at -78".-The thiobenzoate (1 mmol) in 
dry degassed dichloromethane (400 ml) a t  - 78" was 
irradiated in the usual way. When the reaction was coni- 
plete (u.v. control) thioketone (111) formation was induced 
by warming to room temperature. Results are in the 
Table. 

102-103'. 

Cornpound Yield of thione Tield of styrene 

R2 = H 10 81 
R2 = Me 32 61 
K2 = Et 45 62 
R2 = Pri 55 42 
R2 = But 75 25 

(I; R1 = H) (",) (%) 

Attempted Tvapping of the Intevinediate (VIII; R = Pr') 
with Diazowzethane.-Irradiation of the ester (I;  R1 = H, 
R2 = PI') (1.3 g) a t  -78' iollowed by treatment of the 
solution a t  -778" with an excess of diazomethane gave the 
styrene (I1 ; R = Pr'), 1,2-diphenylvinyl methyl sulpliide 
( 11 yo) (identical with an authentic sample) ,16 and S- 
methyl thiobcnzoate (3504) (identical with an authentic 
sample). 

[3/427 Received, 23vd February, 19731 

16 M. Oki and A. Kiniura, Bid .  C h e w  SOG. Japan, 1965, 38, 
682; J .  Gosselck, L. Beress, H. Schenk, and G. Schmidt, 
Aigew. Chem. Iwtevnat. Ediz. ,  1965, 4, 1080. 
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