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Abrtr8ct - The total synthesis of (tJ plngulsont !, the 
sterlcally crowded unusual [S-61 fused-rinl sesqulttrptne, was 
accomplished by synthetic elaboration of the 38,3a$,?,Tzip- 
tttramathylblcyclo [4.3.0] non-6-en-l-one & prepared by acid 
catalyzed rearrangement of the easily accessible 1,+e,5,9- 
tttrrmtthylblcyclo [3.3.1] nonan-9-hpdrory-2-one 3. This rear- 
ran#tmtnt constitutes an example of the scarcely observe6 l,? 
shift of a carbonyl #roup toward an electron deficient centre. 

Slnct the isolation1 ana structure detcrmlnatior? of plngulsone & an 
lncrtaslng number of plnculsane terpenolds3 have been found from various kinds 
of liverworts Dclonslng to the #enus Hlcpat lcac. These compounds arouse 
interest from both the biological and the synthetic pornt of rltr. The 
biolo#ical function of plnaulsane terptnolds 1s still obscure, but they may 
play a role as antifttdants.4 As to the synthetic interest, it arises from 
their novel trlcycllc skeleton, where a cls- junction in the hydrlndane 
system and four cls-located methyl #roups on adjacent carbons result in a 
very crowded system at the B face.2 

This attrlc con#estlon 1s responsible for the dlfflcultlts encountered 
in the two previously reported total syntheses of plnfulsone ls@a, where a step 
by step stereospeclflc lntrocluctlon of the methyl groups into the blcyclo 
t4.3.01 nonane system was adopted. 

Froti this point of view, we felt that a fiood route to. pln#ulsane 
ttrptnoids could be the synthetic elaboration of the tttr8methyl CfS- 

hTdrlndtnOnt 2~ Prepared throush skeletal rearranctment of the more easily 
access1 ble tttramtthylblcyclo t3.34 nonant derivative z.716 

2a 
- 

In fact, one of us h8s reported that substltutea cis-haxahydrotn- 
clenonts art obtllntd in hi#h yield when substltuttd blcyclo [3.3.1] nonan-9- 
01s art ashydrated under acid catalysls.7 Tha rtrrrangtmtnt takes place 
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through the shift to the c-9 of the brialehe8a bonds ana is strongly driven 
by the nature of substituents Namely, dehydration of )tetols ) (both epl- 
merir) leads to the kinetic methylone derivative B ana to the rearr8n#ePent 
products 6a_b throufih the almost exclusive shift to the C-9 of the C-4 - C-5 
ana C-l - C-2 bonar.8 The l hlft of the C-5 - C-6 bona, with formation of &, 
represents only a 2X of the riUrran#emenL mation of C-i - c-2 bona in 5 
offers a #ood example of the scarcely obrervea 1,2-shift of carbonrl lroupr 
toward electron deficient centrer. For this process, Vogel ana cororkerrQ 

hare recently established a ml#r8tory aptitude higher than th8t of alICy 
*roups. 
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Therefore, if this behaviour were #Oner81, dehydration of the Ret01 3 ShOUld 

lead inter alla to the cls-hexahyarolnaenone gg as a key intcrmealrte 

for the synthesis of (3 plngulsonc L We report here the re8ults we have 

obtained. 
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fhe rynthuir of ketol 3 was accorpu8hea wcHBl¶II 3 starting 

from the 8~wlcyclohex8none 510 Since rcter81 8tteeptr to oxtam 9 to 

daehyao infi w*re unauccmaful, the 18tter product was obt8inea by 8 lower 

rOute. 

Schrar 3 
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Anti-Hqrkornlkor hyarobrorln8tlon of 5 #me the bromide I, which wu comertea 

into the 8cetoxt aerir8tlve 9. &ric hyaroly,ris of the 18tter followa by PDC 

oxya8tion 18~8 the mt0uachyao Q in gooa rma. kid c8t8mea lntr8momul8r 

da01 conak8tlon l fforaea the Rnprn Uetolr u 88 8n cnao-ero r1rturc Of 

l p1rerd2 rhlch were oxiaixoa to alone g; thir 18ttcr rru converted into thg 

onealone E through the 118~81 bromixmtion-aehrarobromin8t~on procqaure. 

Conjugate 8aaition of Lint2cu on 13 tooR ~18~0 8t the cro-rid8 wfue 
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infra), as expectedi and qutnchln~ of the reaction mixture with He38lCl 

gsve the SilylenoJether H 8s the only Ccxo eplmer. As a constqutnct of 

the presence of the 4-cxo methyl. #poup, the subsequent methylatlon at C-9 

of compound l-4 by the action of two moles of methylllthlum took place at the 

opposite sldt and l fforQeQ the 9-Syn-hydroxy eplaer 3 as the only product. 

Confl#urations at C-4 ana C-9 in the latter compound were conflrmea by 

lH-HHR data. In f8ct, due to the 9-syn hyaroxy #roup, the 4-exo-methyl 

group in the Ret01 3 shows a Qownfleld shlft (1.11 8) if compared with the urn4 
#roup in compound B (0.78 8) 8nQ in the corresponding alone l+a (0.66 0) where 

the 4-exo-methyl group falls in the shlelQin# cone of the carbonyl group at 

c-9. 

Dehydration-rearrangement of 3 (SCHIIIE 21, carried out as prevlousl~ 

Qtscrlbed for the model compound u,6 mainly proceeded through 1,2 shift to C-9 

Of C-l - C-2 and C-4 - C-6 bonds, as expected, and save the hexahyrolndenones 

g& and Z_b in 6V% and 27% field respectively. ?!l#ratlon of c-5 - c-6 bona wu 

not nt#ll#lblt here and afforded compound 22 in lb% yltld, while for short 

reaction times or low amount of catalyst, the presence of the 9-methylone 

dtrlvatlvt Lb was attectta as Rlnetlc product. When slllca-supported p- 

toluenesulfonlc acid was used as a catalyst,l* the required Roy product a was 

produced in hlfiher perctnta#e (aaX), while 22 and a were formed in i7X and 14% 

yield respectively. Structures w followed from spectroscopic consiatratlons 

slmllar to those l lreaay described for compounds 5x.6 Moreover, the chemical 

shift of the three methyl groups at C-3, C-3a and C-7a in La art very similar 

to those reported for the same methyl groups In plngulsone L2 

Dlfftrences ln behavlour between ltetol 3 and the model compound ) can 

be attrlbuted to the presence of the 4-cxo-methyl group in 3, which 

introduces nosatire ecllpslng effects in the transition st8tes for ions a and 

22 As a consequence, the rel8tlvt stability of ion z 1s enhanced 8nQ a hllhtr 

amount of compound & 1s formed. The hl#her amount of g& wlth respect to g 

(3.6 : 1 mol8r r8tlo) 1s an aspect that does not correspond to the results 

obtained in the re8rrangtment of the model compouna & (SCHBUB 2) where a and 
w were obtained in 1 : 1 molar r8tlo. This fact could be explalncd as a result 

of the poorer migratory aptltuat of secondary l lRy1 firoups with respect to the 

primary ones which art known to rslgr8tt slower than CarbonYls.9 

With the Itoy synthetic lntermedlate s in the hand, the STnthesls Of 

(+J pln#ulsone !. w8s carried out 8s follows (SCHEHE 4). 

After protection of 28 as 1,3-Qloxol8nt s 8llyllc oxldatlon gave the enont s - 

which w8s converted to the r-ketotsters w (9 : 1 Vi8 QC) by Birch 

reduction followed by quenching of the lntermecllate enol8tt with mtthylbromo- 

acetate. Under these conditions tht reduction prOdUCt M was alS0 formed (24%) 

together with a cyclopropane Qerlvatlve Known as a condensation product of 

mcthylbromoacet8te.1s Conflfiuratlons at C-6 and C-7 in m were tst8bllshed by 

lo-FIHR after b8slc hyarolysls to the corrcsponQln# r-lteto8clQ which exists 8s 

the lactonlc htmlacetal m while the epirtrlc sltuatlon 8t C-6 in m (not 
isolatea) w8s tentatively assigned as a consequence of the conversion of the 

9 : 1 mixture 17a_b to a 1 : 1 mlxturt under the action of soalum mtthoxlde. 

In the lo-HHR spectrum of lJ, the protons 8t C-7 8nQ C-8 (2.76 and l.70 

6 respectlvel~) show, fnter s1fs, a coupllnc constsnt (J- 12.0 Hz) 

ch8racttrlstlc of a trrns alaxial situ8tlon, the same trsns configura- 
tion beln# extendible to the protons at C-6 and C-7 in the precursor il. 

Dehydration of the lactonlc hemiacetal ip was first attempted br 
trtatln# ip with 8cetlc 8nhyariae 8nd p-toluentsulionlc acid as a c+alyst 

8t room temperature. Unaer these condltlons only the tnol 18ctont & was 

obtained as the lclnttlc product. However, since the latter compound was ndt 

suitable for the next sttpP a prolonfied heating of 20 in Ac20/TsOH at 1lO.C 

w8s tried. which resulted in formation of the more stable butenolldt & with 

contemporary loss of the aeetallc protection. The S8me' rei\llt 18s obtained by 
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alrwt he8tlng oi Lp at il0.c. A 8lmllm l quillbr8Ung situatien betresn 

l nol-laoton* l ne butenolldes hss eire8ar been aetiribsd for different 

systemr.*’ 

Schmr 4 

15 : Y-2H 

16: Y -0 

\ I r-l 
ifi 

b 0 
“0, “II, 

7 
8 

0 . 
0 

\ 

20 

- 

It 
/ 

irn OH 

19 
- 

Conversion of 21 to (+J plngulsone 1 was achieved t8klns savantate 

of the weii known sptltuae of bnuk to reduce butenoilae8~6 ma the aetcribta 
inertneu of the carbony gr&ap of pingulsone i towards LAn Thus DIBAH rp- 

auction of a at -2o.c, followed br 8n acidic roraap afforded (9 1_ In 6oz 
field. 

KXPKRIHKHTAL 

H.PS sre uncorrectea. iH-l?SR spectra vmrt rcwraea with either Varlsn 
EN 36O or 3L a00 instruments asinK CDCl3 as a solvent ana THS as an internal 
stanaard. *3C-K?IR spectre were carried out with l Verlen XL 300 spectr0meteq 
IR 8-w rlih a Perkln Blmer W speetromotar ma mass spectra m mema of a 
Krqtos M-40 lnstruaent. W snaJrse8 were carried out on 8 HP-WA Chromatb 
st'aph W using 8 25 I long a~plllu?? column WV loi). Unleu othrrwtre atat- 
col~nn chrarato#rsPhles were c8rrlea out on slllcs gel (SO : 1 reuht r8tl.o) by 
elutlng with ll#'ht petroleum (40-70*)-ethyl .acotate mixtures. 
sulf8to was always usea in drying opganfic extmcts. 

DW sodium 
Where not repztea ballln# 

Points were not aeterrlnca bec8rse of therms1 Instability ot the oily products. 
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2-(3-Broropropyl)-2,6-aImothylcyclohor8nono (I). A stirred solution of 2-811y1- 
2,6-aImethylcyclohex8none g IO (7.60 #. 46.1 mmoles) in 1.3 1 of propurified dry 
n-pent8ne w8s lrr8al8tea 8t room temper8ture rlth 8 hl#h pressure H#-Hanovi8 
qu8rtz I8mp ana streamed with Hz. Hitrogen stre8m w8s substituted with a+y SiBr 
ana the re8ctlon ~8s c8rriea out for 4.6 h. The resulting a8rlc yellow solutlon 
was w8shea with R82S2O3 (s8ta. soln.) 8na brine. Dryln# 8na solvent rem0181 
#art 1 (11.0 I* 95%) 8s 8 ClS-trWlJ mixture not further purified. 
IRvm8, (CCI4) 2970, 2940, 2870, 1710 cm-t lH-RHR: 6 3.50-3.22 (a, 2W; 
CHpBr), 2.61-1.21 (rn, lW, 1.16 8na 0.97 (IS, SW; C2-CH3), 0.96 (a, J : 6.6 
Hz, 3H; C6-CH3). MS, a/r (X rel. lnt.): 248/246 (If+, isotopic p8ir, 1.41, 
190/186 (37), 167 (100). 

2-(s-oxy8cetylpropyl)-2,6-aimethylcycl~ex8none (PI. A benzenlc solution (26 
ml) of 7_: (10.6 I, 42.6 amoles) 8na (n-Bu)4HCl (2.0 fi, 6.7 mmOleS) WaS added t0 
an 8qucous solution (76 ml) of potassium 8cet8te (76 g) 8na the mixture was 
vl#orously stirred at 76-c for 2 h. Extr8ctlon with tt20, arylns 8na solvent 
removal #8ve p (9.0 #, 94%) 8s an oily cfr-iranr mixture not further 
purlflea. 1R,,,, (CCl4) 2970, 2940, 2870, 1740, 1705 CID-~. 1H-HF4R: 8 4.13- 
3.60 (a, 2H; CH20Ac), 2.83-0.60 (m, llH), 1.96 (I, 3H; -CO2-CH3), 1.12 8na 0.93 
(ss, 3H; C2-CH3), 0.92 (a, J : 6.0 Hz, 3H; C6-CH3). 

2-(3-Hyaroxypropyl)-2,6-alBethylcyclohex8none (g). Acetate S (6.6 #r 37.6 
mmoles) w8s hyarollzea with Ix KOH In EtOH (200 ml) 8t room tenper8ture for 1 
h. The solution was concentr8tea In vxcuo, brine (loo ml) ~8s 8aaea 8na the 
suspension extr8ctea with dt20. The org8nlc ph8se w8s r8shea with H20, arlea 
ana evaporatea to give p (6.6 g, 79X) 8s 8n oily efs-tram mixture not 
further purified. IR,,,, (CCl4) 3640, 2930, 2870, 1706 cm-I. lH-IHR: 6 3.53 
fbrt, J : 6.0 Hz, 2H; CH2-OH), 3.00-0.77 (a, llH), 2.66 (s, 1Hf OH), 0.97 (brs, 

;z, 2), 
C2-CH$, 0.96 (a, J = 7.0 Hz, 3H; C6-CH3). 118, m/x (I: rel. Int.): 164 

166 (62), 161 (26), 136 (PI), 106 (100). 

3-(2-oxo-i,S-alrethylcyclohexyl~-ProPan8le (U. Ketol p (6.0 #, 27.1 mmoles) 
8na PDC (20.4 #, 64.2 raoles) were suspended in dry C?I2Cl2 (200 ml) ana re- 
fluxed under stlrrln# for 3 h. Flltr8tIon through ClorIsllR, ruhin# with Et20 
8na solvent remov81 #rve w (4.2 #, 84X) 8s 8 low melting cfs-trms 
mixture. An 8nalytic81 s8mple w8s obt8lnea by evaporative alstlllatlon. Bp 77- 
79-C/1.6 ElBH#. fR,m,x (CC141 2970, 2930, 2870, 2720, 1730, 1710 cm-i. 
lH-HHR: 6 9.73 (brt, J I 2 Hz, lw; CHO), 3.00-0.80 (m, IIH), 1.00 8na 0.97 (IS, 

gi, 
Cl-CH3), 0.97 (a, J : 6.0 HZ, 3H; C3-CH3). HS, m/r (X rel. lnt): 182 
211, 167 (61, 166 (la), 140 (IO), 126 (66), 126 (100). 

cxo- ana endo-2-Hyaroxy-1,6-almethylblcyclo [3.3.1) non8n-9-one 
(m.I28 A solution of compound I_0 (4.0 g, 21.9 mmoles) in alotane (SO ml) w8s 
slowly added 8t 0-c to a stirred solution of Hcl 7 I (70 rl) In aIox8nc (60 
ml). The resultln# light solution w8s stirred at room temperature overnI#ht, 
then c8utlously neutralized with solid 18HCOp W8ter was 8aaea 8na the 
suspension extracted with Et20. The etBere81 ph8se wu wuhea with brine 8na 
the solvent w8s ev8poratea to give fi as 8n cxo/sndo hlxture (3.6 I, 96%). 
mP 37-6l*C, lit. S6-60G.128 

1,6-Direthylblcyclo [3.3.11 nonan-2,9-alone (m."b Ketol fi (3.6 I, 19.2 
msoles) 8na PDC (14.6 I, 21.9 mmoles) were suspended In arr CW2C12 (100 ml) and 
refluxta under stir&# for 2 h. Filtration through FlorlillK 8na solvent 
remor 8fforaea the 8lre8ay Known 12 8s 8 low melting solid (2.9 I, 86% A 
sublimed 8n8lytlc81 s8mple melted 8t 46-C (lit. 47-48.C).12b 

1,6-Dlrethylblcyclo [S.S.ll non-?-en-2,9-alone (@), Dlone g (2.9 a. 16.1 
mmolis) in 10 ml of dry THF 7~ added at 0-c to 8 stirred solution of 
pyrlalnlum bromide perbromlae (5.2 g, 10.6 mmoles) In dry TH? (200 ml) 8na 
stlrrlnfi ~8s l 8nt8lnea for 0.6 h. The resultinfl light yellow suspenslon w8S 
filtered Into 8n 1 : i solution of Ham (s8ta. soln.) 8na 0.1 I Ha252w ma 
the mixture w8s extracted with CH2Clp Washing of the org8nlc ph8se with brine, 
arylng ana solvent removrl 8fforaea the 1,6-aImethyl-3-enao-bromoblcrclo 
I3.3.11 non8n-2.9-alone il28) (3.6 1. 90%) which w8s immeaI8ttlr aehraro- 
h8loien8tea. iR,,,, (CbTj Iisa, ii12 A-1. IH-HHR: 6 4.60 (aa, J, i 6.0 
ana 2.5 Hz, 1H; C3-HP), 2.74 (aa, J, - 16.6 ana 5.0 Hz, IH; C4-H 

= 16.6 8na 2.6 Hx, lH, C4-H,), 3.00-0.84 (m, 6Q. 1.36 (8, SR; 
2 3H; C6_CH3). HIS, m/x (X rel. int.): 260/268 (n*, Isotopic p8lr, 6). 
Bkmlae Ia (3.8 #, 14.6 mmoles), llthlum c8rbon8te (3.6 #) 8na lithium brmla0 
(6.9 #) w& a.ls8oivea in DHF (50 ml) ana w8rmea at IOOC under 8tlrrIn# for 2 
h. The re8ultln# mixture ~88 pourea lnto brine and extr8ctea twice with St20 
8na CH2C12. The or#anic ph88es were w8shea 'with beine 8na r8ter. dried and 
l v8per8tea to 8ive g (2.0 I, 76%) a8 8 liquid not further purified. IRymax 
(CC141 2940, 1730, 1676 cm-l. in-IHR: 6 6.71 (a, J E 10.0 Hz, 1H; C4-H), 6.50 
(a, J = 10.0 Hz, 1H; C3-H), 2.33-0.60 (I, 6H), 1.25 (8, 3Hf Cl-CH$, 1.13 (S, 
3H; C5-CH3). HS, m/t (X rel. lnt.): 176 (I¶+, 97), '163 (lbo), 136 (66). 
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L,4P,6-Tsl.~th~lblcyclo [S.S.l] non-2-on-2-trl.ethyl8ll~lox~-9~on8 (HI. A 
stirrea 8~,sn8lon Of dry GUI (4.1 #, 21.6 .rolos) in dry Et20 (60 rl) T88 
coo-a rt -2tw under 12 8na msthylllthlua (1.6 H ln 8t24 27.0 rl) W88 8aaea 
through 8 xwbb&r septu. with 8 syringe. After 15 Din stlrrlng the l nom Q ct.9 
g, i0.7 l .olrs) in 50 ml of dry 8t20 w81 8aae6 8na the .lxture ~88 left under 
stirring 8t -2O.C for 2 h. At the ena 8 solution of ai8tl11ea Hejslcl (6.4 8) 
in Et20 (30 -1) ~88 8aaea 8na the resulting white suspension wu stlrrea 8t 
-20< for ddlt&oml 2 h. tlltr8tlon 8na solvent rerotsl 8fforaed i) (2.5 g, 
6B%) x8 8II Oil, pore (97x) rls BC. IRylsx (CCl4) 2940, 2440, 1715, 1660 
m-1. kR?IR: 4 4.a @, J I 4.6 Hz, 1H; Q-H), 2.9l-0.69 (m, 7H), 0.97 (8, SH; 
Cl-CH3), 0.69 (8, 'Sfr; C6-CHS), 0.78 (a, J = 7 HI, 3H; C4-CH3). H8, ./I (% 
rel. lnt.): 244 (X+, Us), 261 (loo), 223 (47), 197 (60). 

1,4p,b-Trlrethylbleyclo f3.5.11 noarp-2.9-dUme (m. The sllylenolether B 
(0.06 g) W88 al8801rea in 8 THF/AcOH/H20 alxture (0.6 rl) ana stirred for 1 la. 
HeutrYllx8tlOn With U81ICO3, l xtr8ctlon With Ot20, arfins 8na solvent rerot81 
left m (O.OS g). IR,,. (CC14) 2940, 2460, 1750, 1706 cm-l, lH-IHR: 4 
3.24-0.74 (I, OH), 1.16 (8, SH; Cl-CH3h 1.14 (8, 3H; C6-CH3), 0.46 (a, J = 7.0 
HI, 3H; C4-CH3). I¶& m/z (X rel. int.): 194 (I¶+, SO), 126 (100X 41 (12). 

9-~~n-H?drox~-i,c)C,6,9-totrx.~t~?~b~ayolo [1.3.1] nonrr-2-0880 (3). 
Sllylenolether il) (2.3 g, 4.4 nroles) in dry THF (60 .I) W88 pl8COa in 8 fhSlC 
equipped with nlbbrr septum ula E2 str8m 8na COOLS 8t -7&C. A I.6 x 8olUtiOn 
of Hot1 in Kt20 (ll.3 rl, 14.1 ..oles) ~8s 8ddea by s syringe rend the rirturr 
W88 8tlrreU 8t -7a.C for 1 h. The resulting suspension ~8s pourea into 8queous 
HHrCi (60 Isi s8ta. soln.) 8na thoroughly W8shea Wlth brine. dried 8na ev8po- 
r8Zea ‘to give 3 (1.7 -g, 97x) 88 -8 -801la. .p (fro. dex8ne) 76.6-74.i.C. 
IR,,lr+ (CCls) 3430, 2980, 2440, 1706 1100 e.-l. lH-RHR: b 2.640 (ad, JI : - __^ 
16.04 8na 8.i9 HZ, 1H; CJ-~), 2.440 (aa J, = 14.06 8na 7.33 Hz, 1H; CS--H ). 
1.460 (aaq, J, : 4.79, 7.55 8nd 7.40 Hx, 1H; C4-H,), 1.70-1.30 (1, 4H), 1.4 EO 

(brs, 1H; OH), 1.220 (8, SH; C9-CH3), 1.106 ( 
(8, SH; Cl-C+), 1.037 (8, SI1; C6-CH3). %C_:& 7co 2,“,52 s~C2~4-~& ‘iE;f 

6S.27 (Cl), 44.02 
19.77, 19.71, 17*al, (C,:, :‘;i” ,;9*“,“,,* (C6;nt*;;*O;;0 3;;: Et” 19’:*9q;9),21*p71; 

(111, 149 (27), 123 (100). HRHS, found: 210.143. C81C. iOr Cl3H22O2: 210.142. 

Dehydr8tion-re8rr8nge.ent of p. fSOl8tiOn Of s ~S.#,7,?8~-tetr8rethyl 
2,S,S~,4,6,?8-hOX~hY~O~~en-l-On8 (CI), S&SXp,4,78C-tetra.ethyl-2,3,S&6,7,7x- 
hexrhyarolnden-l-one (Lp) 8na 58~.6,7,78~-tstr8.sthyl-i,2,S,S&V,~8-hsX8hYarO 
inben-4-one C&j. corrpouria 3 (1.6 g, 7.1 rroln) in arr benzene 

g+ i 
0.6 1) W88 

8dacd to p-tqloene8ulfonlc 8Cla 8asorbea on sllic8 gel (so tna the 
rlxture was hO8twl 8t 4O.C under stirring for 20 .in. Light petrolear 30-60. 

(Lb0 ml) W88 tided, the suspension poured into 8 chrom8togr8phlc co1u.n 8na 
elutea with Et20. Solvent re.0~81 with 8 Vlgreur colurn left 8 crude oily 
residue (l.2 g) which 188 8dsOrbea 011 silk8 201 (120 g') 8na l lutea with 
pent8ne-Zt20 (96 : 6). The first corpound elutea (0.22 I, 14Z) W88 laentlflea 
88 &. IRY18= (CCl4) 3020, 2460, 1756 cm-l. IH-HIIR: 4 4.49 (brm, 1H; C6-H), 

2.46-0.43 (m, 7H), 1.64 (m, 3H; C4-CH3h 0.96 (s~s,“-“,;,R~8~CH~~~.7~~9~Cl~,a, J = 
6.6 HZ, 58; CS-CH3h 0.70 (8, 3H; C38-CHS). 132.41 

(C4h 124.S4 KS), 69.19 (C78h 43.44 42.36, SO.r+, 22.36, 
14.20. 16.49. 13.92. lM.m/r (% ml. ;a&, . : 192 (?I+. 4% P;;$a, (4). 149 

19.60, 

122 .(lOO). h¶S, frond i92.16d7. C81C. for C13H20& _ 192.lkS. _ _. 
(11). . . 

The second co. 
p” 

und .eloted ~88 & (0.40 g, 69X). x~“m8= (CCl4) 5050, 2960, 
2440, 1740 c.- . iH-IRR: 6 6.36 (bra, 1H; C4-HI, 2.70-0.77 (1, 7H), 1.71 
(m, 3w; C7-CH3), L.09 p 4.6 HI, SH; C3-CHS), 0.66 (8, SEX; CT~-CH~), 0.41 

SW; 

i278h 
C38-CHSh 1 C-,“,R: d 220.94 (C1), 132.20 (CT), 121.67 (Cab 6S.79 

46.44 (C38), 4S.66, S6.29, 24.34, 21.49, 21.34, 14.94, 16.06, 14.46. X8, 
./z (X rel. 1nt.l: 192 (?I*, 321, 177 (61, 122 (100). HRHS. found 192.163. 
C81C. for C1sH206: 192A613. 
SUbsequent 'elution g81e 8 mixture (0.16 g, lex, 2 pe8)cS 118 QC) laentlfled 
88 2C. tiW8tea PrrP8r8tiVe ChrO.8tolr8DhY .ilOWed the i8018tiOn Of 8 1.811 
purr 88mpie of &-more 8bUBd&nt c&e.- Iivm8x (CCl6) 3030, 2940, 2440, 1670, 
1640 cm-l. lH-WHlt: 4 6.74 (m, 1H: CR-W), 2.77-0.T7 (1, 7H). l.44 (I, SH; Cs- 
CH3h 1.12 (a, J = 7.0 Hz, SW; C7-(53). 1.00 (8, SW; C48-CH3), 0.97 (8, 33: 
C78-CHS). HS, a/r (I: rel. lnt.): 192 (I(.‘, 161, 96 (100). 
‘Pbe re8ctlon ~88 mpe8tea With 8n 8zmlytla s8.ple of p wing n-slcos8ne 88 8n 
intern81 oc vt8nasra sna 8fforaea & & 8na & in 66X, 17X 2nd 14X yield 
rcspcctire1y. 

Dehyar8tlowrerrrmge.ent of j Isol8tlon of l,r)RS-trirethy)_O-.ethylenebl 
cye10 P.S.11 BOn0B-2-Oti (m. compound 1 (0.10 g) 18m ai88oitea in dry 
Benson0 (2 rl), p-toluenesulfonie 8cld (13 y) w88 aaaea 8na the mixture 
~88 XVflU¶cd for 2 h usln# 8 De8nlt8rR tNp. QC 8xmlysls show- 22 (21X), 2_b 
(12%). & 46X) 8na 8 new product @OX). After neutr8llr8tlon 8na l xtr8ctlon 
With Et20, mlTOnt Fe.0181 left 8 CrU4e resldU0 (40 py) which (18s 8asorbea on 8 
prep8r8tlre pl8te 8na l lutea to give x (44 rg, 60X). IRVmaX (m4) 3100, 



2980, 2850, 1705, IS95 cm-l. kII¶R: 8 4.96 (br8, IX; C9:CY), 4.89 (brr, 1% 

C9=CH), 2.95-0.77' (m, OH), 1.20 (8, SW; Cl-C+), 1.1s (8, 3H; C5-CHs), 0.93 (4, 
J: 6.6 Ht, SA; c4-OHS). x19, 1/x (X re1. int): 192 (II*, 5O). 177 cloet. 
cu8pouhe B (lo ~1 wx8 refiuxee In err. benzene with P-TaOH molar rat1~ 1 
: 0s) 88 8 ately8t ana we8 corplotoly con8uma 1n 2 h to glte & U ma & 
in %I%, 27% xna 16X field re8peCtlV8lY (rla QC). 

l,l-Rth~ienea10x~-sb,sxR,7,786-tetr~~et~yi-~s,se,4,6,78-hex~~aro1~en8 Ctp). 
-pound 21 (0.70 #, 8.6 r-01.8). ethyleneglycol e.5 rlolu) xna p-tolue- 
neroltonlc acid (0.3 rmolor) wore refluxea in dry benrono (m rl) u8in8 8 Dean- 
6tarX tr8p 8nd l ldlnt 80-a roloculrr 8%eWe8. After two aaY8 the lixtW w68 
filtorea, w88hea with x8ltcos 8na the mzUeoo8 ph88e l xtrectea with Bttq. The 
COileCtea orfienlc pherer were arlea 8na 8txporatea to arrnerr to 8tford 8 crude 
I)1rture to.62 (7. 
80X). 

colurn chrom~toerx~h.~ y;; 
XR,,, (CC141 3620, toao, 2680, 

2.4.4_\0.1si 8. 20x) 6en;sf 
H-RNR: . 

g.66 1;: 

Cd-H), 3.65 (I, 4H; O-(CH2)2-O), 250-0.67 (li, 7H), '1.7! (1, SH; C7-CH*L' 1.0; 

~GlIR~ ,"*5 1E;,"",;,,~"-%!i7 ofa6),(8Gz6 cTc:;:H3~4*~81(c:), 5$.;:3'ij$; 

49.91 tc7*11 46.16 (Csx), 44.67, 40.e4, C6.11, 22.49, 2l*Sa, 
’ 14.17. 11s D/X (X rel. lnt.): 256 (Iv, 2); 11s (100); 107 (IS); ob '(43). ’ 

The re8iaUd 8abrtr8te m wx8 recyclea 88 xbore to fllte l auit10rrl tp (O.iL 8). 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

(!%a at 
A 8t1rrea 8arpenrion of ariea erg (8.2 a) in arr c((2C12 (70 -1) wu 

-LOG S,5-airOth~lpYr~xO1 (7.9 I) Wx8 UUlcli~ eaaea ana the dOOP rd 
mixture wx8 rtlrrea for 15 rln. Ketxl Ip (0.75 t, S.2 rroler) W68 d.aea 
ampr18e ana temperature wu kept 8t -i!oc for 2 h. At the ena 10X 6queour WH 
(20 -1) U8 8eaea 'ana 8tlrrlng we8 continuea xt 06 for 1 h. The titwre wx8 
l xtr8cted with rt20, the extract8 werhea Wlth brine, arlee 8na l v8por8tea to 
8l*o 8 muse l 1xtum (0.76 8). CJolurn chxvuto#rxphy #8ve l,l-ethyl~~lo~-7- 
forLy1-~,38R,78~-tri~thy1-2r5,sx,4,5,7x-hex8ayaroineen-5-one (&g#, (0.07 #I 
6% IR,,,, (CCl4) 2960, 2960, 2725, 1700, 1690 cd. lH-HHE 6 9.16 (8, 
I* CHO), 6.15 (8. IH; C6-H), 1.50-5.27 (I, 4H; 0-(CH2)2-O), 2.36 (a. J = 16.6 
Hz, III; Cl-H,), l.86 (a, J - l.5.5 Hz, IX; C4-H@, 2.20-1.00 n), 311)s 1.12 (a, 
Jr 6.6 Hz, SH; Cs-CHS), l.04 (8, SH; C+8-CHs), 0.84 (8, JH; C3x-CH3). H& 
m/x (I: rel. lnt.): 264 (H*, 2), 113 (100), 99 (55). 
SUb8eqUent elution 8fforaea s (0.66 g, 62X). IR,,,, (CCl4) 3030, 2980, 
2940, lam, 1620, 1076 cr-1. lH-RRRz 6 5.6O2 (q, J : l.26 Hx, IH; t+H), s.95- 
3.75 (br?~, 4H; o-tcH2)2-0), 2.56I (a, J =n.OS Hz, 1H; C4-Ha), 2.S91 (ad% Je = 
9$2.,9~' ;na .6.66 Ht, 111; CS-H), 2.195 taa, 14.07 xna 9.63 ?B, #H; C2- 

,J= 
ii44 '(ad. J, 

17.05 Hz, IH; C4- 
$ 

), 1.94:' (t, J = l.25 HI, 3iii +CH$, 
= 14.O7 cad 9.62 HI, 1 ; C2-H), tlS7 (8, SH; C78-CHs), I.066 (a, 

J x 6.66 Hx, SH; Cs-CHS), 0.943 (8, SR; Cs6-CHS). lSC-RHR: 6 198.36 (C5), 
166.0s cc7,, 125.S5 (C5). 11'1.13 (Cl), 65.01 (C1,L 6J.97 (C7.L 
49.S6 (Cs*). 44.23, 43.60, S6.56, 21.97, 17.64, 

6i;4055 (Clb), 
14.56. HS m/s 

c/. rd. lnt.): 250 (H*, 31, ils (LOO), 99 (72), 66 (71). * HiHS, founa: 260.166% 
Cxlc. for ClCIH22CS: 25OM688. 

l,l-Rth~leneaioxy-3R,s~,t~7~-tetrx~eta~1-6-c8r~~ethoxr~ethyl-~ra~a~n~en- 
54ne Clfir), l,~-ethy1enea1ox~-s~~~,7,788-tetr~~eth~1-per~yaro~~~e~-5-one 

Llthlnr wirer (ST rg, 5.3 mrole8) were 
a1a8Olwea In art i1qUia xrmn18 60 -1) under 8tlrrlnfi ma 8rmn 8tmeephero at 
'-7&C. After SO Mn 8tlrrlra& l .8olutton of enone I_s (0.60 g, 2.4 rrole8) ana 
t-butemol (0.14 #, l.9 rmler) In dry THI (IO -1) We8 tidea through 8 8YrlnSe 
xne the rixtrrr w8m rtirrea 8t -78.C ibr SO rin. HethTlbror@mcct6t@ (0.9 a, 5.6 
rroler) Ln TwR (3 rq wx8 xaaee 8ne trm n8UZtd4 ru8pen81on wu left xt room 
teIpe.ratwre until. x-ran18 ~68 l r8porxtea. Water (60 rl) we8 xaeee, the 8ue- 
penrlon l xtr8ctea with rtfl ma the or#8nlc ph88e wuhe4 with brine 8na arid. 
Solvent rerovxl left 8 rerlaue which wx8 tidrorbea on 8111+x ~81 6ne .rlutea 
(CH2C12-AcOBt 9 : I) to 8tfore L,C,S-tr~n8-trlc8r~rethmycyc1Qp~~ao16 
8nU 8 Uxturo of w [In 9 : 1 wl8r xutlo (74X w:ia Oc). QC-HR C0UPliJU: 
m/x (X rel. Mt.): 524 (II*. 5), 298 (LS), 231 (71, ii3 (loo)1 xna ti (2M 
*ir (1c). Tim n1xturo m ana g$ (0.72 g) 188 lrmeal~tely 8U8penaea in a 2 
H 8olutlon of K2Co5 ln H@/HeOH (1 : I, lo0 rl) ana 8tirrea et room tempemtprr 
oreral#ht. water wu xtiea 8ne the 8lkx11ne 8urpenrion taorouemy extraa- 
with Rt20. The ore8nic phue wa8 Wa8hea with brine, arid me l vmx+r~ted to 

f 
Ire 12 (0.14 6, 24X referred to m. IRy18x (CC141 2975, 1720, 1065 Cd. 
H-RHR: 6 5.96-5.70 (I, 4H: 0-(CH2)2-O), 2.476 fed, J, - 16.70 and IS.86 HI, 

1H; 02-** 2.w @=4, J, : 18.86, 3.91 l nd 6.95 Hz, IH; Cs-H), 2.290 (a; J = 
15.54 Hx, lm C4-H,). 2.065 (e, J - i5.64 Hx, IH; C4-H# 2.043 fee. J, : i&s 
rne SM HS, lw; Cg-A,), l.970 (ad, J, E 1s.w ma' 1.96 Ha, lw; C6_Hb), . 
(I, IH; CT-H’), i.651 (ee, J, = IS.56 and 11.29 Hx, UI; C6-H,), LOIS (8, SH; 
Cm-CHs), 1.002 (a. J : 6.69 Hx, SH; C7-CH3), 0.987 (d. Jr 6.95 iir, 58; CS- 
CHS), 0.916 (8, SH, C7.-CH3). HIS m/x (X re1. In&): 25R (II+, 0.81; IlS 
(loo); 99 (19). 
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