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Abstract-l’hc actckatalyud acylatmns of bicyclolI3 Ilnonan-2.6dmone I and IIS 9.thra-2 and 9d,xa-3 analogucs 
with Ac,O arc dc\cnbed Al high acldiry. C-acylation IS favoured over O.acylarion and for 1 and 2 intramolecular 
aldol condensation occur\ with the formauon of adamantants I8 and I9 and ?-thiaadamanrancs 15 and I6 Thcv 
result\ are compared with alternative acylations of 2 using ?-aceloxypropenc. (Ph(‘Ob,O and actd haltics 

The acid-caralyxd acylation. at oxygen and carbon, of 

active mcthylenc compounds and rhe thermal rcar- 

rangement of cnol esters have been reviewed.’ II is 
noteworthy that the course of acylation of carbonyl 

compounds and hence the position of substitution arc 
affected by variations in reaction conditions. 

1: x CH,. R’-RI-. H 6: X = CH,. R - AC 
2: X S. R’ - R’ : H 7: X - S; R - AC 
3: X 0: R’ - R’ - H 6: XzO; R-AC 
4: X - S; R’ - Ii. R’ Ac 0: X = S. R - COPh 
5: X 0. A’ - R: - AC 10: X = S; R - COCH,CI 

The hlc)clic dione I, which is not expected IO enolise 

hb rcmo\al of a bridgehead proton. has been shown’ IO 
rcac~ with AcJI containing a catalytic quantity of cont. 
H,SO, (one drop per 30 ml Ac,O) yielding mainly hisenol 
acetate 6. the formation of C-acylated products being 

unreported. We have found that the analogous 9-[hi- 
ahicyclo[3.3.ljnonan-?.6dione 2’ reacts sluggishly with 

Ac,O-H,SO, forming mixtures of mono- and hixnol 
acetates I1 and 7 accompanied hy varying amounts of 

minor products. A moderale increase in the proportion of 
7 was achieved’ through constant removal by distillation 

of rhe acetic acid formed during the reaction and by 

prolonging reaction time. With p-toluencsulphonic acid 
(p-T&H) as catalyst the acetylation (6 h) was con- 

siderably cleaner and furnished mainly 7 (64%) free from 
the above minor products. A milder acetylation of 2 with 

2-acetoxypropene-p-T&H’ gave a tar-free product 
which was mainly 1 I after 20 h and mainly 7 after 40 h. 

During investigations of the Ac#-H:SO, lrca[mcnt of 

2. an increase in the acidity of [he reactIon medium 
caused some charring and was found IO disfavour O- 

acylation. increasing the proportion of the hitherto minor 

products.’ Thus after 24 h at ISO” using 21 drop\ of cont. 

H,SO, per 3Oml Ac,O (Table II rhc predominant 
products were a tricyclic diketoacetatc C,:H,,O,S. m.p. 
172-173” and a structurally clmilar dikcroalkene 

CloH&S. m.p. 169-170”. AI yet higher acidity (24 drops 

cont. H$O, per 3Oml Ac@) [he alkenc wa\ the sole 
product (Table I). 

The structures of these tricyclic compounds were 

deduced by spectroscopic analysis”.‘ and chemical in- 
terconversions’ and are assigned respectively as 6 . 
acetoxy - 6 - methyl - 2 - thiaadamantan - 4.X - dione 15 
and 6 - mcthylene - 2 . [hiaadamantan - 4.8 - dione 16. 

The 2-thiaadamantane skeleton must arise by IWO 

sequential condensations, a C-acylation IO pive 4. fol- 

lowed by an intramolecular aldol condensation. This 

insertion of the carbonyl carbon of acetic anhydride 
between the closely placed’ C-3 and C-7 atoms of a 
bicyclo(3.3.l]nonane IO form IS is a novel method of 

creating [he adamantane framework. 

The intermediacy of the C-acylated dione 4 remain\ 
experimentally unsupported. as it was not directly isol- 

able and its presence in the product mixture could not 

Tabk I. Treatment of dloncs I. 2 and 3 with cont. H,SOJAC,O 

bone 
HIS04 

(drops/JO ml Ac,O) 
&action 
T~mc (h) 

O-Acylatcd 
p1oduc1s’ 

(-Acylakd 
pfcducls+ 

I IS0 6 ((18%) II( 19(3l%c) 
2 0.5 IO II (60%); 7(w%) - 
2 I.? 24 II (16%): 7Wl) - 

2 50 6 II( 7(4S%) IS(2EG) 
2 21.0 24 1(0.79?) I5(20.!%); M(9.14) 
2 24.0 24 - I6 (26%) 
3 Iii.75 6 g (25%) S(ll%) 

‘Yields rcfcr IO purlhed material. 
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11: X = S. A = AC 16: X = S; R’ - CH,; A’ - OAc 
12: X = S; A = COPh 16: x = s; R’.W = CH, 
13: x = s; A - COCHICI 17: X 7 S; R’ - CH,Br. A’ - OCOCH,Br 
14: X - S. R = H 18: X = CH,. R’ = CH,; A’ 3 OAc 

19: X - CH,; R’.R’= CH, 

(Systematic numbering for 15 lo 17 only) 

be inferred by N.WR. In Contras1 the analogous reaction 

of 9-oxabicyclo[3.3.l]nonan-2,6dione 3* with AC,@ 
H&J, furnished the doubly C-acetylatcd bicyclic dione 5 

m.p. 154-156” as well as bisenol acetate 8 m.p. 89-91”. 
The formation of 4 is also supported by the isolation of a 

single tricyclic producr 26, m.p. 232-234”. bearing brid- 
gehead acyl suhstituents. in the acidcatalysed treatment 

of 2 with excess (PhCOhO. An attempt IO generate a 

C-acyl bicyclic precursor of 20 by reducing the ratio of 
anhydride IO substrate IO 2: I furnished only mono- and 

bisenol benzoates 12 and 9 in good yield. 

20: R-COPh 2l: R=COPh 

Kcflux of 2 with acyl halides in presence of HISO, 
catalyst furnished products of either O-acylation or C- 

acylation. Acelyl chloride (b.p. 5 I”) gave no reaction but 

alkene 16 was formed in low yield when the reaction 
mixture was distilled allowing the temperature IO rise. 

Chloroacctyl chloride (b.p. IOP) produced the unstable 

acetales 13 and IO whereas C-acylation-cyclisation IO the 
sensitive dibromide I7 occuncd with bromoacctyl 

bromide (b.p. 150”). With benzoyl chloride at 170” 12 and 
9 wcrc formed. 

In the formalion of the (ricyclic skeleton. as in IS. the 
new carbon bridge is created through C-acclylation 
[Scheme I] of rhe enol 14 or more probably’ its acetate 11 
with the anhydride-acid complex 22. Ring closure of the 
rransient 1.3dicarbonyl intermediate 4 is cfiected by 
acid-catalyscd intramolecular aldol condensation in- 
volving rhe newly inserted 3-acetyl group which iz tndo 
in one lauromeric form 4b. the driving force for cyclisa- 
tion being the attainment of the strain-free adamantane 
framework. 

This Cacylation palhway is favourcd at high acidiry 
(Table I) whereas only enol cslcrs 7 and 1 I arc formed at 
low acid concenlralion. At intermediate acidiry (cu. 5 
drops cont. H$OJM ml Ac?O, Table I) the propoflions 
of 7 and IS arc thermodynamically controllcd’0 as i$ 
shown by the conversion of 7 10 a mixture of Il. IS and 
16 (trace) on lrealmcnt with Ac,O-H&XI,. However. the 

cyclisarion. 4 + 15, is in fact irreversible since subjection 

of IS IO the acylation conditions (Table 2) afforded 16 but 
no bicyclic producrs. 

The latter observation also indicates that I6 does not 
arise directly from a bicyclic precursor but is the product 

of elimination of CH,CO:H from IS. The adamantanc 15 

was slowly converted IO 16 when heated with a catalyric 
quantity of H+O, in an inert solvent (1,2dimcthoxyc- 

thane or 1,4-dloxan) (Table 2) but was unchanged after 
pyrolysis aI temperatures between ISO” and 220’. Com- 

pound 16 itself was inert 10 AC:@H:SO,. Thus the 

elimination s~cp, U-*16 [Scheme I]. is an inevcrsiblc. 
acid-catalysed process (mosr probably E-l.” cio the ter- 
riary carbonium ion 2.3 favoured in the polar medium) 

rather than a pyrolytic c-is-elimination. 

Table 2 ‘frcarment of IS ~nh cont. H:SO. 

Solvcnl 
Rcacnon time 

(h) 
Proportion 

IS.16 

Ac:O 
(CH,OMc), 
1.dDioxan 

4 I.4 
, 9:l 
4 4:I 

In the reacrion of 2 with (PhCO):GH:SO,, tricyclic 
benzoate 2U arises by intramolecular aldol condensation 

of the triply C-acylatcd intermediate 21. C-acylation aRcr 
ring closure being unlikely since cnolisation in the tricy- 

clic skeleton would place double bonds in unfavourablc 

bridgehead locations. 
Since C-acylations as well as 0acylafions have been 

encountered in reactions of 9-heterobicyclo(3.3. Ilnona- 
2.6dioncs 2 and 3 with anhydrides. the absence of C-acyl 

or tricyclic products in the reported’ acetylation of the 
9-mcthano analoguc I would seem incongruous. 
However. it was found [haI a slight modification of the 

described’ procedure. employing (tide supra 1 increased 
amount of acid (IS drops cont. H$O, per 3U ml AC,()) 
furnished three products of which bisenol acetate 6.’ 
m.p. 77-79”. was the minor (IX%). The major products 

(Table I) were in fact 4 - mcthylencadamantan - 2.6 - 
dione 19” (31%) m.p. 160-162” and 4 - acctoxy - 4 - 
methyladamanlan . 2.6 - dione 18 (20%) m.p. 124-126”. 
arising by the C-acylarion-cyclisation process csrablishcd 
above. 

Preparative TLC wa\ performed on glass plate\ (20 x ?Ocm’ or 
!Ocm x I m) spread wilh Merck K~esclpl G or HI:,,. (I mm 
thick). Column chromatography was carrKd OUI on neutral Al,O, 
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24 25: R’ i-4: R* -. OH(snd0) 
26: R’.R’- 0 

(Woclm. Cid I). hips. were recorded on a Kotkr hotrt~ge ap 

paratus and arc uncorrected. Paroleurn spirit was of b.p 60-M’. 
Dioxan was pun&cd by pcrcolatton through Al,O,. PMR spectra 
were recorded on Varian T-60 or HA-100 mstrumcnt~ on solu 

ttons in CDC), wtth T.MS a5 mtcrnal rcfcrcncc. .Mass \pcctra 
wcrc measured on an AEI .HSl? \pcctromcrcr IR cpcctra were 
run on Pcrkm-Elmer 257 or 225 spectrometers on solutions in 
CC& or on prc\xd discs (KRr). LV \pcctra wcrc obfamcd on a 

Unicam SP800 tnstrumcnt on solutions in Ar SfcOH. Pyrolyscs 
and acid~cataiyscd cquihbrarions were canted OUI in thtck.wallcd 
Pyrex lubes, Bushed wrth ?1,. waled under yacuum and heated tn 
a Cialknkamp vrbhmation block 

Prcporarion a/ suh:rarcr. The \ynthc\is of dioncs I’ and 2‘ 

hare bccn reported. 
none 3 has hcen prepared’ hy oxrdatton of dtol U. Kparatcd 

by rcpcatcd fracttonal cry\taRisatton of the derived acctatcs from 
a mtxturc” of 24 and 2!5. A convcrucnt method 15 ttrvcn bclow for 
0~ synthcrn of 3 in higher yield by actd hydrolysis of 8. the 
major product of rcactton of dionc mixture 3 and U with 
AC@-p.TsOH. 

loner reagent (8X. 18mi) was added to a solulion of dial 
mixture 24 and 25” m acctonc (lcw) ml). After srtntng for 0 5 h at 
room temperature. the solutton wa\ ncutrah~d with aq NaHCO, 
and continuously extracted with EtOAc for 2 days. Removal of 
solvent garc dtoncs 3 and 2b which wcrc elutcd as a 2. I thy 

NMRt mixture. colourlcsr oil f! 218. 47sCk from T1.C in bcn- 
zcnc-EltfAc (2: I). 

A wlution of this dionc mixture (l.Wg. 6 70 mmoli and p- 
TsOH (20 mg) in Ac,O (?J ml) was rcfluxcd for 42 h Removal of 

AC@ fdisttllatton and codistillatton wrth benrcntt and extraction 
with Et,0 gave a brown otl (1.39gl which was chromatographcd 
tT1.C) m bcnzcm-EtOAc (3. I). The mapr band furni&ed 
biscnol acetate 8 (R3Omg; JIB) whrch utbhmcd (8s’ at 

0 03 mmHg) as nccdlcs. m.p. 89-91”. (Found. C. 60 34; H. J 77. 

C,,H,.O, requires: C, 60.50; H, J.9?fct: v,.(KBr) 17JXcm ‘: 
Y,. (CCL) 176.C cm ’ (6’ 440. A&, 31 cm ‘t. 6 2.1 I (s. 6H; CH,). 
1.8J-2.90 tm. 4H; CH,). 4 39 (m. 2H: (‘.I and C-J CH). J.!! rm. 

ZH; okfinic); mass spectral peaks at m/r 138 (St’). 1%. lC4. I& 
126, 97. R3. 70. J! and 43. 

A mtxturc of 8 (Roe mg. 3..3 mmol) and !.U aq HCI t?S ml) w-as 
rcfluxcd for 16 h. The cooled reaction mtrturc was ncutraliscd 

with aq KaHCO, and continuously extracted with EtOAc for 6 h. 
Removal of ,olvcnt and cry~tahtsation of the rcstduc from EI#- 
petroleum sptrit afforded dionc 3 (437 mg, K4’k). m.p. J3-J!* (lit ’ 
mp !&!J’t. 

Kcarrinn of dioncs 1. 2 and 3 r&h AC&-H,SO,. Mails of 
rcactton ttmcs. acdtty and approprtatc yield< of O-acylatcd and 

C-acylatcd products arc gtvcn III fable I. In all cau\ the Ac:c) 
was rcpknishcd after 3 h and at later reactron times as required. 

(a) Sprcimcn procrdun. 2 (?.44! g. I4 4 mmolt. .Ac,O (20 ml) 

and cone HSO. (AR; 14 drops) were heated at ICO-l6oe fhath 
tcmp ) for 3 h allowing acetic actd to dtsttl t\tdlhcad tcmpcrarurc 
IlC-116’). Further Ac,O (20 ml) was added and the rcflux con. 
tinued for 21 h. The reaction mixture was conccntratcd and 

purged by azcotropic dtcttllation with bcnrene. The dark rc\tduc 
was cxtractcd with boihng pctrolcum cpint and then wtth bothng 
Et,0 The petroleum extract contained mainly. I5 which rccry- 
stallired from CHCL-petroleum Tptrit as nccdks (261 mg. 755). 
m-p. 172-173” (Found. C. 5662, H, 5.49. C’,,H,.O,S rcqutrc5. I‘. 
M.69. H. J.JJS); Y_+ (K&r 1740. 1712. 1238. 1102, 988 and 
97lcm ‘; . . Y,.. ((CL) I752 (e 710. ?rvZ., 13cm ‘), If.79 (f’ 560, 
&L 2Ocm ‘I and l719cm ’ ft’ 480, Jv;,, 13cm ‘1. 6 I h? (\. 



3H; CH,J. 2.0 ts, 3H; CH,COrl. 2 90 fm. co. 4H; C-9 and C-10 
CH,), 3.20 (m. cu. 2H; C.5 and C-7 CH). 3.36 lm, co 2H; C-1 and 
C-3 CHf: mass spectral peaks at mle 254 (M’), 212, 194. 179, 166 
and 133. The Et,0 extract furmshed a mixture of 7. 15 and 16 
which were separated by TLC using CHCI, as solvent The most 
mobile component was 16 which crystallised from CHCI,- 
petroleum spirit as broad needks (254mg. 9.1%). m.p. 16%1709. 
(Found: C. 61.94: H. 5.32. C,d(,.O,S requires. C. 61.85; H. 
5.19%): Y,. (CU.) 1723.905 cm ‘; 6 2.63 and 2 83 (both m. 2H; 
C-9 and C-10 CHI. 3.03 and 3.23 (both m. 2H: C-9 and C-IO CHI. 
3 26 tm. 2H; C-l and C-3 CH). 3 46 tm. 2H: C-5 and C-7 CH). 
4.93 Is. 2H; okfmic); mats spectral peaks at m/r 194 (M’). 166. 
138. 123. III. 105.91 and n. 
The mtddk band contamed 7 128 mg. 0.7%). m p. I@-IOP (lit ’ 

m.p. 107-107.5’1. The least mohtk component was 15 (495 mg+ 
13.5%). 

IhI Dionc 3 (220 mp. 1.4 mmol) reacted as above with AcrO 
18 ml) and cone H,SO. 15 drops1 for 6 h Preparative TLC of the 
combined Et?0 and petroleum extracts using EtOAcfbenrene 

Il. 3) as solvent gave 3 (R, ra 0.6). which sublimed fllff at 

0.03 mmHgf as needles 06mg. 11%). m.p. 154-156”. (Found: C. 
60.25; H, 5.93. C,,H,,O, requues: C. 60.5. H. 5.9%). Y,. (KBr) 
cu. 16OOcm ’ (broad. complex): 62.05 ts. 6H; CH,). 2.35 Is. 2H; 
rnol Ht. 2.66 Id. 2H; J 1.5 HI: C-4 and C8 H.e.coJ. 2.83 Id. 2H: J 
6 Hc; C4 and C.8 H-tndo). 4.53 tdd. 2H; J 6 and I.! Hr.. C-l and 
C.5 CH); mass spectral peaks at m/r 238 (M’J. 16(. 121. 93. 65 
and 43: and 8 (H, co 0.41 (83 mg, 2SQt. 

tct Llionc I ISlOmg. 3.35 mmoll rcactcd as above with Ac,O 
(8 ml) and cont. H,SO. (4 drops) for 6 h. Preparative TLC of the 
combined Et,0 and petroleum extracts using EtOAcihcxane 
1.37) as solvent fdouhk elurion) gave in order of decrcasmg 
mobility C which crystalliscd from Et,f~pctrokum spirit as 
prtsms f139mg. 18%). m.p. 77-79’ (lit.’ m.p. 78-79’1; Y_. (KBrl 
1743cm I. 6 1.92 lm, 2H: C-9 CH,). 2 12 ts. 6H; CH,). 2.28 fm, 
4H; Cd and C-8 CH,). 2 56 fm. 2H. C-l and C-5 (‘HI. 5.37 (m. 
2H; okfinic); 19 which crystaliixd from fHCI,-hcxane as 
nccdks (181 mg. 31%). m.p. 160-162” (lit.” m p. 163-1699): 18 
which crystalliscd from CHCI,-pctrokum spirit as needles 
(162mg. 20%). m.p. 124-126”tscakd tuber. (Found. C. 66.32; H. 
6.81. C,,H,.O, requires. C. 66.08, H. 6.8393; Y,. (KBrl 
172Ocm ‘; * * Y,. (CCL) 1750 (c 560. Av:., 24cm ‘I and 1724cm ’ 
(f l n?oo. lb;,, 28 cm “I: 6 1.62 (s, 3H; CH,). 2.04 fs. 3H; CH,CO,-). 
1.~2.60 (broad m. 6H; CH,). 2.70 tm. 2H; C.1 and C.7 CH). 
3.2s (m. 2H; C-3 and C-5 CH); mass spectral peaks at m/r 236 
Ihi’) 194. 176. 148. 120. 108. 9% 55 and 43. 

Rearrion o( dionr 2 i&/t AC&~-TsOH. 2 (2.14 g. 12.6 mmol). 
Ac,O (2? ml) and p-TsOH (IOmg) were rc8uxcd toil bath temp. 
ISO”) for 3 h. Dunng the following 3 h acetic acid was allowed to 
dtctd whtk 1h.c Act0 was replenished as required. Removal of 
Ac,Q as above and extraction with pctrokum spirit gave a yellow 
gum 12.41 g) which solidified on standing. Recrystallisation from 
Et,O/pctrokum spun gave 7 11.46g. 46%). Tbc mother liquor 
t9SOmg) contamcd 7 and 11 in the ratio tby NMRt of s: 3. 

kurtion of dionr 2 wv’rh 2.occroxypmpcnr-p- TsOH 
(a) A solution of 2 (100.4 mg. 0.59 mmoll and p.TsOH 12 5 mg) 

in ?-acetoxypropcnc (I.2 ml, Il.1 mmoll was refluxed (bath temp. 
I Is’) for ?O h. allowing acetone IO distil. The reaction solution in 
F.tOAc was washed with aq NaHCO,. bnne. and dried tMg%).l. 
Removal of solvent furntshtd a rcd-hrown od (145mg) whtch 
was fractionated Into two components by preparative TLC 
using Et@-pctrokum spirit (7:3r as solvent. The more polar 
constlt~nt (2Omg) was unrcactcd 2. The more mobtk com- 
ponent (82 mg. 82% based on 2 consumed) was II which recry- 
stalhxd from CHCIrpctrokum spirit as ntedks. m.p. 8GNS”. 
(Found: C. 56.67; H. 5.S6. C,,H&,S requires: C. 56.6; H. 5.7%); 

v.,..(CCI.) 1763, 1710. 1369, tmj. 1195 and IltXcm ‘;d 2.161~. 
3H:CH,L.!.40-?.90tm.6H;CHI).3.20(m. 1H:C.I CHl.3.46(m, 
IH. C-S CH). 5.60(1. IH; J 4 Hz: olchnic). mass speclrd peaks al 
m/r !I? (M’) and 170. 

lb) Hione 2 (2O!mg, I.19mmol). p.TsOH (16mgl and 2. 
acctoxy-propene (5.2mlt wcrc rciluxcd as above for I5 h. 2. 
Acetoxy.propcnc (5.2 ml) and peTsOH (16mgl were added and 
r&x contmued for 25 h. Volatiks were removed by raismg rhe 

bath temperature and after cooling the reaction mixture was 
extracted as before The residual brown orl. which solidified on 
standing, was put&i by filtration through a cohtmn t9cm x 
8 mm) of A120,. Fracttons clukd with CHCl,-Et,0 I:9 IO I .4 
consisted of 7 (61 mg. 2@%). Fractions eiuted with CHCI,-Et,0 
2 : 3 to 7: 3 contained a mtxture of 7 and 1 I Preparattve T1.C of 

this mixture using Et&rtrokum spirit t3:21 as solvent fur- 

nished a further portion of 7 (180 mg. 59.6%). 
In kss eficacious reactions where II and 7 arc produced in 

approximately equal quantities. closeness of TLC mobthty 

prevents clean separation. The proportion of 7 may be increased 
by retrealmcnt under the above conditions. Alternattvcly cont. 
H,SO, may be used as catalyst as follows A f-11 mtxturc 
(972 mg) in 2acctoxypropenc (25 ml) containing 3 drops cone 
Hw, was rclluxcd for 13 h. Workup as above followed by 
prtparativc TIC in Et@-petroleum spint II : I) ytcldcd 7 

1544 mgl. 

Reaction oj dionr 2 tvirh (PhCOXO-H$Or 

(a) A magncticaJly stirred solution of 2 l?!Omg. 147mmolt. 
(PhCObO (IO ml) and cont. H,SO, IS drops) was hcatcd at Iw 
(bath temp.) for 5 h. the bcnzoic acid formed being distilled out 

under reduced pressure (3OmmHg). The solutton was conceit. 
tratcd (ISY: I mmHg) and the red residue extracted with boding 
pctrolcum spim and then ether. The pctrokum and ether cx- 

track, identical on analyttcal TLC. were combined. evaporated 
and refluxcd with aq Na,CO, (10% w/v) for ! h. The solution was 
cxtrackd with CHCI, and the extracl washed with water and 

dried (MgSO.1. The yellow scmt-solid ohtamed on removal of 
solvent pvc one major band on preparative TLC tn CHCI,. 
Rccrystallisation from CHCl,-pctrokum spirit using dc- 

colourising charcoal furnished 20 as needles 1100 mg, 11.6%). 
m.p. 232-i3rp. (Found: C, 73.64; H, 4.51. C,H&.S requires. C. 

73.71; H. 4.47%); v_ IKBrl 1730. 1660. 1600 and l!Mcm ‘; 
A 242 (log # 4.631. 255 (4.45) and 279 nm (4.17); 63.15 (d. 411; 
Cf;j’and C-IO CH,). 4.06 (I, ?H; C-1 and C-3 <‘HI. 7 40 and 7 XR 
(both m. 2OH. aromatic). mass spectral peaks at m/r !xS &I’). 

S58. 481. 464, 377. 360 and 343. 

lb) A solution of 2 (25Omg. 147mmolJ. (PhCOhO (0.6ml. 
3.15 mmol) and cone H,SO, 10.3 drop) was heated at 165” for 5 h. 
m an evacuated pyrolysis lube. Work up as rn (al (IO min rcflux 
with aqNa,CO,) followed by preparative TIC in CHCI, gave 

starting material and IWO products. Compound 2 (45mgl was 
contained in the band of lowest R,. The uppermost hand furnished 
9 which was dccolounscd wtth activated charcoal and crystal- 

liscd from CHCk-petroleum spirit as plates (IO? mg. 18.9% 1. m p 
189-19Q’. (Found: C. 69.60; H. 4.87. CI,H,.O.S requires: C. 

69.83; H. 4.80%). v_ (KBr) 1733. 1724. 1681. 1680. 1255. IlDo 

and 700cm ‘: Y,. 0ZHCI.r 1728cm ’ (c’ 186. AY:.: Utcm ‘1: 

A _., 233 (loge 4.351 and 281 nm f3 21): 6 2.76 It. 4H; Cd and C-g 
CH,), 3.66 (I. 2H: C-i and Cd CH). 5.66 It, 2H; J 4 HI; oklintcl. 
7.5s (m, 6H; aromatic), 8.15 ldd, 4H; J 8 and 2 HI; aromatic): 
mass spectral peaks at mlr 378 (M’). 257. 151. 105 and 77. 

The mtddk band contained 12 whtch was dccolourtscd and 
rccrystalliscd from ether-petroleum spin as nccdks (l5Omg. 
54.7%). m.p. 75-76’. (Found: C. 65.39; H. 5 27 C,,H&,S 

requics: C; 65.69: H 5.15%); Y, (KBr) 1730. l72S. 1705. 1600. 
1255. 1105 and 695cm-‘: Y, (CCL) 1738 (s’ 270. 3v:,, I? cm ‘I 
and 1709cm ’ (co 307. A& I5cm ‘); A,. 232 (loge 4.26) and 
282 nm (3 47); 62.3-3.0 tm. 6H; C-3. Cd and C.8 CH:). 3.36 tm. 
IH; C.1 CHJ. 353 lm. IH: C-5 CH), 5.8 (t. IH; J 4 Hr; olcfintcl 
7 53 (m, 3H; aromatic). 8.10 (&I, ?H: J 7 and 2 Hz; aromatic); 
mass spectral peaks at mlr 274 (M’), 153, 105 and 77 

Utocrion of dionr 2 wirlr aryt hoiides 
(a) A solution of 2 (Zoo mg. 1.18 mmol), AcCl 1 IO ml) and cont. 

H,SO, (4 drops) was refluxcd for 6 h. AcCl was distilled uvinp a 
Hunscn burner. The resulting rar was extracted with c&r and 
the extract washed with aq NaHCO,. water, dried tMgS0.r and 
evaporated to give I6 (15 mg. 6 6%). 

lb) A solution of 2 (16Omg. 094mmol). PhCOCI (6mlt and 
cont. Ha), (4 drops) was heated at 170” (bath fcmp.) for 6 h. 
PhCOCl was distilled (MO@. 30 mm Hg) and rhc rcsultmp tar 
extracted with petroleum spirit and with ether. The comhincd 




