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Narasmic atid (11, one of the many fungal metabolites 
isolated from the ~~s~~i~~~c~f~s, has been the target of 
recent synthetic efforts. t-2 Our initial synthetic 
approach to the natural product, which involved as a 
key step cy~~~propanation of Diels -Alder adduct 2 via 
1,3~d~polar addition of diaz~methane, and photolysis 
of the resulting pyrazoline mixture, led instead to 
synth~is of isumar~mic acid (3), which tacks the cis 
relationship of the cyclopropane ring tu the adjacent 
hydrogen at the ring fusion print in mar~mic acid. 

In order to ~ir~urnvent this di~culty while 
maintaining the basic Diels -.Alder approach to the 
hydrindane r~ngske~eton~ we studied additions to diene 
system 4, of an alternate dienophi~e, bro~~methyl~ 
rna~~i~ anhydride (5). We hoped that cy~~opropanation 

of the expected endo adducts via intramolecular 
displacement of bromide would produce a single 
cyctopropane with the tirrect stereochemistry. We 
then intended to derive the desired lactol function by a 
selective reduction of the anhydride. 

Although attempts to prepare adducts of bromo- 
methylmaleic anhydride with diene acetal7’ at elevated 
tem~raturesled to tarry mixtures, storage ofa solution 
of the two components in methylene chloride for five 
days a~orded e~st~l~ne addu~ts9and ‘10 (1: 1 mixture) 
which were separated by ~hr~mato~aphy on silica gel 
(58 7; yield). unfortunately, the reaction proved 
unrepr~du~ble, and yields of 30’4 or less were usually 
obtained Treatment of anhyd~des 9 and 10 with 
r~~uxing methanol containing a catalytic amount of 
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sulfuric acid gave pseudoesters 1 I and 12 respectively. t 
While cyclopropanation of 11 and 12, followed by a 
selective reduction of the pseudoester moiety,: 
represented the most direct route to mar~mic acid, the 
troublesome Diels-Alder step led to its abando~ent. 

A far better Gels,-Alder reaction was that obtained 
with diene alcohol 8,1h prepared by reduction of diene: 
aldehyde 62 with diisobutylaluminum hydride (85% 
yield). When a solution of 8 and anhydride 5 in 
methylene chloride was allowed to stand, a mixture of 
addu~ts 13 and 14 began to pre~pitate within a few 
hours.t These were separated by fractional re- 
crystallization in 5876 combined yield and converted to 
the corresponding methyl esters 15 and 16: by 
treatment with ethereal diazomethane. Subjection of a 
crude mixture of the bromoesters to the action of 
~tassium t-butoxide in benzene gave ~yclopropane 17 
in 47 “6 overall yield (from 8). 

Havinginhandane~~ientsynthesisof~y~lopropane 
17, which possesses the carbon skeleton of marasmic 
acid, we sought a method for transforming its lactone 
ring to the dialdehyde system of the natural product. 
We hoped to accomplish this as shown in Fig. 2. After 
partial reduction of the lactone ring of I 
(. C&R = hindered ester), the resulting hemiacetal II 
would be converted to a pseudoester III. Pseudoester 
formation would free the hydroxymethyl group, 
allowing oxidation (with concommitant migration of 
the double bond) to the aldehyde IV. Hydrolysis of the 
pseudoester moiety ofIV would then furnish the natural 
product. 

With this approach in mind, the crude mixture of 
bromoacids 13 and 14 (in methylenechloride) prepared 
as described above was treated with isobutylene in the 
presence of p-toluenesulfonic acid (4 days), affording a 
mixture of t-butyl esters 18 and 19. Subjection of the 
bromoesters to the action of potassium t-butoxide in 
inane-t-butanol gave ~y~lopropane 20 in 440/, 
overall yield (from 8). Reduction of 20 with 
diisobutylaluminum hydride in toluene at - 78” gave 

*The rcgioisomeric adducts were differentiated by analysis 
of the proton NMR spectra as shown in Fig. 1. 

:Such a reduction of a pseudoester, leading to a I,4 
dicarbonyl system, has been reported? 

hernia&al 21, isolable as a colorless oil in 57yi yield.? 
Exposure of the crude hemiacetal to trifluoroacetic acid 
effected de-este~fi~tion and la~toni~tio~ furnishing 
24 in 65’A overall yield. This etiola~tone was aIs 
prepared without use of a hindered ester by 
saponification of cyclopropane 17 (95% yield), 
followed by treatment of the resulting lactone acid 25 
with diisobutylal uminum hydride (SOY4 yield ). 
However, overreduction to lactonealcohol26 also took 
place (25(x yield). 

~btention of 24, an intermediate possessing the 
desired stereochemistryt and having two of three 
oxygenated C atoms in the correct oxidation state, was 
very encouraging. However, attempts to convert 24 to a 
pseudoester were unsuccessful. Treatment with 
refluxing methanol ~ntaining ~toluenesulfonic acid 
did afford a product in which methanol had been 
in~r~rated, but this proved to beacetal27. Subjection 
of 24 to sodium methoxide in methanol also failed to 
furnish the desired pseudoester moiety. Saponification 
of 24 produced acid 28 (itself unstable toward 
relactonization), which could be converted only to 27 
(ethereal diazomet hane, followed by exposure to acidic 
methanol ; 79 y< yield). 

Acetal27 was readily transformed to an intermediate 
possessing a free hydroxymethyl group by mercaptal 
formation. Thus combination of 27 with 1,3- 
propanedithiol and boron trifluoride etherate in 
absolute chloroform afforded 29 in SS”,/, yield. It was 
hoped that oxidation of 29 to the corres~nding 
~dehyde (with ~on~ommitant double bond migration), 
followed by hydrolysis of the mercaptal by one of the 
recently-reported mild methods,4 would provide an 
efficient route to the 1,4-dialdehyde system. 
Unfortunately, all attempts to perform the required 
oxidation failed. Several dimethylsulfoxide-based 
oxidations~ were employed, but none gave a trace of 
aldehyde, a result which suggested intetierence by, or 
participatiun of the mercaptal function in these 
reactions.7 We attempted to effect an intramolecular 
oxidation of the hydroxymethyl group by preparing 
sulfoxide 30 (sodium periodate ; 8 1 uA yield) in the hope 
that the sulfoxide function might substitute for 
dimethylsulfoxide in a ~o~att-ty~ oxidation. 
However, treatment of 30 with several reagents 
reported to bring about oxidations of alcohols in 
conjunction with dimethylsulfoxide’ gave none of the 
aldehyde. Although an aldehyde was obtained in low 
yield upon treatment of 29 with chromium trioxide in 

tHemiaceta1 21 was quite unstable, and purification by 
chromatography on silica gel was accompanied by loss of 
material. It was more fully charactcri~d by conversion to 
acetals 22 and 23 (Experimental). Careful exclusion of traces of 
acid from neat 21 was necessary due to its tendency to form a 
mixture of two diastereomeric acetal dimers (Ioss of water}. 
For preparative purpo~s the crude h~ia~t~ was used 
immediately in the next step. 

$Formation of etiolactone 24 confirmed the expected 
stereochemistry of the IX&Alder adducts 13 and 14. The 
alternative structure {that derived from rxo adducts is 
impossibly strained. 

7’ Participation of the adjacent mercaptal function might 
lead to intramolecular ~spla~ment of dimethylsulf~xide 
from the oxosu~fonium ion common to these oxidation 
procedures, Although we have no direct eviden= for such 
participation for mercaptal 29, displacements of this type 
involving external nucleophiles are known.’ 
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Fig. 3. IR spectrum of Marasmic acid {CHCI,). 

pyridine,’ this proved to be diene aldehyde 31 (15’14 
yield )_ 

Faced with the difficulty of transforming the 
etiolactone of 24 to the desired diald~hyde system, we 
chose a less direct approach. This involved reduction of 
hemiaeetal21 to a dial and simultaneous oxidation of 
the two hydroxymethyl groups. Although direct 
oxidations of 1,4_diols usually afford lactones,* 1,4- 
butanediol itself has been Gonverted to su~~ndial- 
dehyde by treatment of the corresponding dichlorofor- 
mate with dimethylsulfoxide.’ A similar procedure was 
applied successfully for marasmic acid. Lactone 20 was 
reduced with diis~buty~~~inum hydride {as de- 
scribed above) and thecrude hemiacetal21 was reduced 
further with sodium borohydride in methanol, 
affording dial 32 (67’x) and a small amount of trio1 353 
(6:/i yield). Addition of an ether solution of 32 
~ntaining two equivalents of qujn~line to an excess of 
ethereal phosgene provided dichloroformate 34 in 
high yield. Treatment of crude 34 with dimethyl- 

Table 1. UV spectrum of Marasmic acid (95”i EtOH) 

Source A E 
mox 

Synthetic 239 nm 9220 

Na turd1 Sources 

240 9100 

lit? 241 9700 

sulfoxide and then triethylamine~ affords dialdehyde 
35 in 25 :f;; overall yield (from 32).t De-esterification of 
35 with trifluoroaeetic acid in benzene gave (+I- 
marasmic acid (1) (50~~ yield) identical to that derived 
from natural sources$ by IR (Fig. 31, UV (Table 1). 
proton NMR (Fig. 41, and mass spectra (Fig. 5). 

EXPERblENTAL 

M.ps unless otherwise stated were taken on a Kofler hot- 
stage apparatus and are uncorrected as are all bg pts. Mass 
spectra were recorded on an AEI MS-9 double-fluting 
instrument at 70 eV. NM R spectra were obtained using Varian 
HA-lOOand X1-100 instruments. Chemical shifts are recorded 
in ppm downfield from TMS as internal standard Coupling 
constants are reported in Hertz IR spectra were measured on 
Perkin-Elmer 137 and 457A instruments. UV spectra were 
taken on a Cary model 14 spectrophotometer. Elemental 
analyses were performed by Scandinavian Microanalytical 
Laboratories, Herlev, Denmark. Silicagel used for preparative 
~parations was Woelm grade, activity 1. Analytical tic was 
performed on 0.25 mm silica gel plates containing a 254nm 
indicator (Analtech). Spots were visualized by staining with 
iodine vapor. For preparative layer separations, 0.5 mm and 
2.0 mm silica gel plates containing PF 254 indicator(Analteeh) 
were used. Methylene chloride, dimethylsulfoxide, t-butanol, 
pyridine, quinoline, and triethylamine were distilled from 
calcium hydride and stored over 4 A molecular sieves. MeOH 
{dry f was distilled from magnesium methoxide and stored over 
3 1 molecular sieves. Potassium was cleaned at 70” under 4: 1 
toluene: t-amyl alcohol. 

~ru~~~r~y~~~~e~c u~~~~~~~e (51, A soln of 2-bromo-2- 
(bromo-methyls succinic anhydride’ ’ (43.5 g, 0.160 mol) in 
dry benzene (550mlf was cooled (ice bath) and 2,6-lutidine 
(17.4g, O.tCil)moI) was added with vigorous stirring over 
311 min. The mixture was allowed to warm to room temp over 
30 min, then filtered and concentrated. Distillation of the oily, 
black residuegavc26.5g (O.l38mol,87’~/,)of5, b.p. 102-103” 
(0.4 mm) Tit.” ’ b.p. 116-117” (1.2mm)] as a light yellow 
liquid. IR (film) 1850,1775cm-I. NMR (CDCl,)4.26(2H, d, 
J = I ), 6.96 (1 I-I, t, J = 1). 

2-Bromomerbyl- 11,11 -dimethyl-3,5-dioxo-4-oxatri~~cfo 

[7,3,0,0’* ’ ) Bode&b me-7-carboxu~dehyde dimethyl acctaC (9) 
and 6-~r~~~~efh~~- I 1 ,11 -dimrrh~i-3,S-dirzxo-4-oxarricl)cla 

[7,3,0,02*h j df,ciec-B-ene-7-cu~~r~xafdeh~du dinterM urrful 

(IO). A soln of7* (49Omg, 2SOmmol) and 5 (477mg, ~SOmrnol 
in dry benzene (1 .O ml) was stirred under argon for 5 days. The 
crude product was placed onto a column (1 x 35 cm) of silica 
gel f30gk slurry packed in 14:l hexane:ether. Elution with the 
same solvent gave 218 mg f0.564 mmol) of 9 (white solid). 
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Several fractions containing mixtures of 9 and 10 (116mg) 
werecollected, and then 227 mg (0.587 mmol)ofpure IO (white 
solid) was obtained from late fractions. The total yield was thus 
561 mg ( 1 A5 mmol, 58 y;). For analysis 9 was recrystallized 
twice from hexane. giving slender needles, m.p. 88-93”. Found : 
C,52.66;H,6.04;Br,20.59.CalcforCItHL3Br05:C,52.72;H, 
5.99;Br,20.63. IR (KBr) 1850,1780cm- I. NMR (CDC13)0.95 
(3H, s), 1.18 (3H, s), 3.36 (3H, sX 3.50 (3H, s), 3.86 (2H, AB, 
J AH = 12, SAA = 58), 4.63 (lH, d, J = 6), 5.6 (lH, m). Two 
recrystallizations of 10 from hexane-acetone gave a sample, 
m.p. 137-138- Found: C, 52.69; H, 5.93; Br, 20.36, IR (KBr) 
1850.178Ocm- ‘. NMR (CDCl,)0.92(3H,s), 1.10(3H,s),3.46 
(3H, s), 3.56 (3H, s), 3.65 (2H, AB. JAt3 = 10, SAB = 34), 5.07 
(lH, d, J = U), 5.7 (IH, m). 

3-Bromomerhyl-2-carbomethoxy- I 1,) 1 -dimethyl-6- 
merho.rr.-5-oxatric~,clo [7,3,0,03. ’ 1 dodec-8-en-4-one (1 I ). A 
soln of9 (44.5 mg, 0.115 mmol) and cone H $0, (2 drops) in 
MeOH (5 ml) was heated at reflux for 2 hr. The mixture was 
dilutedwithbrine(lOml)andextractedwithether(3 x 15ml). 
The combined ether portions were washed twice with brine, 
dried (MgSO,) and concentrated, giving 47.7 mg ofcrude 11. 
This was puritied by preparative tic on silica gel (1: 1 hexane: 
ether), providing 24.8 mg (0.064 mmol, 56”/,) of 11 as a white 
solid (broad melting range). The NMR spectrum showed two 
epimers (1: 1 mixture). IR (CCI,) 175Ocm ‘. NMR (CDCI,) 
epimer1:0.97(3H,s),1.00(3H,s),3.15(1H,d,J = 2),3.52(3H, 
s),3.76(3H,s),4.98(1H,d,J=8).5.4(1H,m):epimer2:1.08 
(6H,s),3.25(1H,d,J = 2),3.42(3H,s),3.68(3H,s),4.99(1H,d, 
J = 101, 5.4 (1H. m). 

2-Bromornethyl-2-car~o~et~~x~-ll,ll -dimethyl-6- 
methoxy-5-oxatricyclo [ 7,3,0,03* ’ ] dodec-8-en-4-one (It). A 
soln of 10 (39.7 mg, 0.102 mmol) was treated as described 
above for 9, giving 37.4 mgofcrude 12 as a light-brown oil. This 
was purified by preparative tic on silica gel as for 11, giving 
21.7 mg (O.O56mmol, 55’;/,) of 12 (single epimer). IR (Ccl,) 
1775,174 cm - I. NMR (CDCl,) I.00 (3H, s), 1.02 (3H, s), 3.09 
(lH, d, J = 6), 3.60 (ZH, AB, J,, = 10,6,, = 24), 3.58 (3H, s), 
3.60 (3H, s), 5.37 (lH, d, J = 6), 5.6 (IH, m). 

(E)-3-(4,4-Dimethylcycloperrtenyl)-2-prope~-l-o1(8). A soln 
of 6” (1.S g, 10.0 mmol) in dry benzene (1 Oml) was added to 
15.6 ml ( 10.6 g, 15.0 mmol) of ice-cold 20”,;; diisobutylalumi- 
num hydride {in hexane). The mixture was stirred at room 
temp for 2 hr and then diluted with lo”<, H$O, (75 ml). 
The aqueous layer was extracted with ether (3 x 50ml), and 
the combined organic portions were washed with brine, dried 
( MgSO,) and concentrated. Distillation gave 1.3Og 
(8.52 mmol, 85’?<) of8, b.p. 57-58” (0.07mm) [Iit.lbb.p. 69-75” 
(0.2mm)]. IR (film) 3300, 3020, 1650, 161Ocm-‘. UV (95% 
C2HsOH) 235 nm (13,700). NMR (CDCl,) 1.10 (6H, s), 1.21 
(4H.s).4.12(2H,d,J = 6),5.56(1H,doft,J = 6,15),5.52(1H, 
broad s), 6.34 (1 H, d. J = 15). For analysis, 8 was converted to 
the acetate. To 1.25 g (8.25 mmol) of 8 were added Ac,O 
(3.75 ml) and dry pyridine (6.50 ml) and the resulting soln was 
stirred for 22 hr. The mixture was concentrated, diluted with 
water (50ml) and extracted with ether (3 x 35 ml). The 
combined ether portions were washed with lo”;, H,SO.,. 
saturated bicarbonate, and brine, dried ( MgSO,) and concen- 
trated. Distillation gave 1.38 g (7.15 mmol, 86”X) of (E)-3- 
CICet0?l4’-1-(4,4_dimefhylcI?‘<.~#~e~r~??~~)~~#~e~e, b.p. 55.5,,.58.5” 
(0.06mm). Found: C. 73.97; H, 9.41. Calc. for C, ,HL802: C, 
74.l9:H.9.34.lR(~lm)3020,1740,1650,1610cm~i.UV(95”/: 
C,H,OH) 236 nm (17,100). NMR (CDCl,) 1.10 (6H, s), 2.04 
(3H, s), 2.12 (4H,s), 2.56 (lH,d, J = 6), 5.45 (IH, d oft, J = 6, 
15).6.4O(lH,d,J = 15),5.58(1H,broads).MSm!el94(M+). 

3-Brtlmomerh~~-2-carbox~- 11,ll -dimethyl-5-oxarricyclo 
[ 7,3,0,0”, ’ J dodec-8-en-4-one (13) and 2-Bromomethyl-2- 
carboxp 1 f , I 1 -dimethy1-5-oxatricyclo :7.3,0,0’* 7 ] do&c-8-en- 
4-one (14). A soln of 8 (304 mg, 2.00 mmol) and 5 (382mg, 
2.00 mmol) in CH,Cl, (0.6 ml) was stirred for 20 hr. Bromo- 
acids were obtained in four crops (405 mg, 1.18 mmol, 59”/,). 
The first two crops (from CH,Cl,) were exclusively the less- 
soluble isomer 13, m.p. 170-178” (159mg). The last two crops 
consisted predominantly of the more-soluble 14 (246mg) 
Four recrystallizations of 13 from hexane-ether gave the 

analytical sample, mp. 172-174”. Found: C,52.26; H, 5.76: Br, 
23.23. Calc. for C, gHtYBrUb: C, 52.47; H, 5.58; Br, 23.29. IR 
(KBr) 3500~~2500,1735,1730cm- ‘. NMR (CDCl,) 1.00 (3H, 
s), 1.12 (3H, s), 2.1-22 (2H, broad s), 3.32 (1 H, broad s), 4.10 
(lH,t,J = 8),4.16(2H,AB,JAR = lo.& = 51),4_56(lH,dof 
d, J = 8,7), 5.40 (lH, m), 6.70 (lH, broad). MS m/e 342,344 
(M + ). Four recrystallizations of 14 from hexane-ether gave 
the analytical sample, m.p. 177-177.5” (sealed capillary). 
Found: C, 5245: H, 5.70; Br,23.24. IR (KBr) 3500-2500,1760, 
17oOcm- ‘. NMR (CDCI,) 1.01 (3H, s), 1.10 (3H, s), 1.2 1.9 
(2H,m),2.1-2.3(2H,broad),4.18(lH,t,J = 8),4.54(lH.dofd. 
.I = 8, lo), 3.13 (1H. d, J = 61, 3.68 (2H, AB, JqR = 10, 
s = 23), 5.4 (IH, m), 6.2-6.5 (lH, broad). MS m/e 342.344 
&). 

3-Bromomethyl-2-carbomerhoxy-I l,l l -dimethyl-5- 
uxatricycio [7,3,0,03. ‘3 dodec-8-en-4-one (15). A soin of 13 
(81.7 mg,0.238 mmol)inether (2 ml) was treatedwith anexcess 
of ethereal diazomethane. After 2 min, solvent was removed 
under reduced pressure, giving 84.3 mg (0.236 mmol, 99”/,) of 
15, m-p. 73-73.5”. Three recrystallizations from hexane gave 
the analytical sample, m.p. 76-77.5”. Found: C, 53.84: H, 6.06: 
Br, 2248. Calc. for C,,H, BrO,: C, 53.79; H, 5.92; Br, 22.37. 
IR (KBr) 1750, 173Ocm-I. NMR (CDCI,) 1.01 (3H, s), 1.10 
(3H,s), 1.4-1.9 (2H,m), 2.14(2H, broads), 3.30 (lH, broad s), 
4.08(lH,t,J= 10),4.56(1H,t,J = 10),3.70(3H,s),4.17(2H, 
AB, J,, = 12.6,, = 34),5.4 (1 H, m). MS m/e 356,358 (M + ). 

2-Bromomefhyl-2-carbomerhoxy- 11,ll -dimethyl-5- 
oxatricyclo [7,3,0,0’. ’ ] dodec-8-en+one (16). Bromoacid 14 
(42.4 mg, 0.124 mmol) was treated with an excess of ethereal 
diazomethane, giving 44.2mg of 16 as a colorless oil. 
Preparative tic on silica gel (et her) gave 4 1 .O mg (0.1 I5 mmol. 

930/,)ofpureester. IR (film) 1760,1730cm-1. NMR (CDCI,) 
1.00 (3H, s), 1.03 (3H, s), 4.19 (IH. t, J = 8),4.50 (lH, d ofd, 
J = 8, lo), 3.10 (lH, d, J = 71, 3.61 (3H, s), 3.64 (X-I, AB, 
J AB = 10, &R = 211, 5.4 (lH, m). MS m/e 356, 358 (M + 1. 

12-Carbomechoxy-9,9-dimethyl-3-oxatetracyc/u 
[10,1.0,01~s,07*L’] rriduc-6-en-2-one (17). A soln of 8 (l.OOg. 
6.57 mmoi) and bromomethylmaleic anhydride (I.25 g. 
6.57 mmol) in anhyd ether (2 ml) was stirred for 22 hr. The 
crude mixture of 13 and 14 was then treated with excess 
ethereal diazomethane, giving 15 and 16 as a thick, brown oil. 
This was dissolved in dry benzene (50 ml) and added to freshly 
prepared t-BuOK (11.8 mmol) under N,. After 5 min, tic on 
silica gel (1: 1 hexane: ether) showed complete consumption of 
bromoesters. The mixture was diluted with lo?/, H,SO, 
(lOOml), the layers were separated, and the aqueous layer was 
extracted with ether (3 X 50 ml). The combined organic 
portions were washed with brine, dried (MgSO,) and 
concentrated, giving a thick, brown oil. This was dissolved in 
CH,Cl, (lOm1) and treated with excess ethereal 
diazomethane. Removal of solvent gave 1.43 g of crude 17, 
whichwaspIacedontoacolumn(2 x 6Ocm)ofsilicagel(75g), 
slurry-packed in 7:3 hexane:ether. Elution with the same 
solvent gave 0.863g (3.12mmol) of 17, m.p. 88-90” (47”:, 
overall yield from 8). Three recrystallizations from ether gave 
the analytical sample, m.p. 90-91”. Found: C, 69.48; H. 7.38. 
Calc. for ClgH2004: C, 69.54; H, 7.30. IR (KBr) 1770, 
173Ocm-‘. NMR (CDCI,) 1.00 (3H, s), 1.08 (3H,s), 3.62 (3H, 
Q4.01 (lH,dofd,J = 8,7),4.64(1H,t,J = 8),5.3(1H,m).MS 
m/e 276 (M + ), 

t-Butyl 3-bromomethyl- 11 ,l l-dimethyl-5-oxarricyclo 
[7,3,0,03* ’ ] dodec-8-en4one-2-curboxylate (18) and t-BLtfyl2- 
bromomethyl-1 1,ll -dimethyl-5-oxatricyclo [ 7,3,0,0’. ’ J dodec- 
8-en4one-2-carboxylate (19). A soln of 8 (3.04 g, 20.0 mmol) 
and bromomethylmaleic anhydride (3.82 g. 20.0 mmol) in 
CH ,CI, (6 ml) was stirred for 36 hr. The mixture was then 
dilutedwithCH,Cl, toavolumeofl20mland transferred toa 
Paar bottle. Isobutylene was condensed into the chilled soln 
(Dry ice) until the total volume was 195 ml, p-toluenesulfonic 
acid (1.O.g) was added, and the bottle was sealed with a rubber 
stopper and allowed to stand at room temp for 4 days. The 
bot tie was cooled and opened,and themixture 

two-phase mixture 
was poured into 

a well-stirred, of ether (250 ml) and 
NaHCO, aq ( 150 ml). The layers were separated and the 
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aqueous layer was extracted with ether (3 x 50ml). The 
combined ether portions were passed through a column of 
neutral alumina (Woelm, activity 2,lOOg). Removal ofsolvent 
under reduced pressure gave 6.51 g of 18 and 19 (1: 1 mixture) 
as a red oil. TIC on silica gel (1: 1 hexane:ether) showed 
overlapping spots, R, 0.7. The crude mixture ofesters was used 
in the next step (see below). In one experiment crude 
bromoester (0.57 1 g) was placed onto a column (2 x 50 cm) of 
silicagcl(65g),slurry-packedin9: 1 hexane:ether. Elutionwas 
begun with the same solvent. Initial fractions contained pure 
19 (66.9 mg, whitesolid). Late fractions gave pure 18 (60.7 mg, 
colorless oil). Intermediate fractions contained the bulk ofthe 
material as mixtures of the bromoesters (346mg). Three 
recrystallizations of 19 from hexane-ether gave the analytical 
sample, m.p. 139-14-0.5”. Found: C, 57.19: H, 6.92; Br, 20.25 
Calc. for C,,HZ,BrO,: C, 57.15: H, 6.82; Br, 20.01. IR (KBr) 
1770,1720cm-‘,NMR(CDC1,)1.00(3H,s),1.1D(3H.s),1.43 
(9H, s), 1.4-1.8 (2H, m). 2.1 ,2.3 (2H, m). 2.97 (IH, d, J = 6), 
3.67(2H,AB,J,,, = 10, dAR = 24),4.18(1H,t,J = 8),4.53(1H, 
d of d, J = 8, lo), 5.5 (1 H, m). Compound 18: IR (film) 1770, 
l730cm ‘. NMR (CDCl,)0.97 (3H, s), 1.10 (3H. s), 1.40 (9H, 
s), 3.24 (lH, broad s), 4.08 (2H. AB, J,,, = 11. iiAB = 46), 4.07 
(IH, t. J = 8). 4.51 (lH, t, J - S), 5.3 (lH, m). 

t-Butj*l 9,9-dimerhyI-3-oxatef~~c~c~~ [ 10,l ,O,O’* ‘,O’* ‘I 3 
tridee-6-un-2-one- 12-carhoxylate (20). The crude mixture of 18 
and 19 (6.51 g) prepared as described above, was dissolved in 
benzene (90 ml) and a soln of t-BuOK (27.8 mmol, 1.7 equiv.) 
in t-BuOH (40ml)wasadded. After lOmin, tlconsilicagel(1: 1 
hexane:ether) showed a single spot (R,0.5). The mixture was 
acidified by addition of 2N HCl (7 ml), and the organic layer 
was decanted from the supersaturated salt soln, which was 
rinsed twice with ether. The combined organic portions were 
concentrated and then diluted with ether (5OOml). The soln 
was passed through a column of neutral alumina (Woelm. 
activity 2,60 g). Removal of solvent gave 4.43 g of crude 20 as a 
red-colored oil. Purification on a column (25 x 62cm) of 
silica gel (140 g) with 4: I hexane: ether gave 2.80 g (8.77 mmol) 
of20, m.p. 76- 82” (44”:; yield overall from 8). Recrystallization 
from hexane gave 2.27 g of material, m.p. 8 l-.83.5”. Found: C, 
71.62:H,8.22.Calc.forC,,H,,O,:C,71.67;H,8.23.IR(KBr) 
1760.1720cm~‘.NMR(CDC1,)1.02(3H,s),1.08(3H,s),1.38 
(9H, s), 1.42 (2H, AB, J,, = 5, S,,, = 100) 3.85 (lH, t, J = 8). 
4.52 (1H. t, J = 8). 5.2 (IH, m). 

t-Butrl 9,9-dimethr*t-2-hydroxy-3-oxatetracyclo 
[ lo,1 .O.ti* ‘,O’. ’ ’ J tridec-6 -yne- 12-carboxylate (21). To a 
cooled( - 78”)so1nof20(0.500g, 1.57mmol)intoluene( 15ml) 
was added with vigorous stirring, 2.65 mmol (1.68equiv) of 
20”; diisobutylaluminum hydride (in hexane). The mixture 
was stirred for 4 hr (Dry-ice cooling), and then excess hydride 
was destroyed by slow addition ofa soln of MeOH (2 molar) in 
hcxanc. The-mixture was diluted wth it)‘:;, H$O? (25ml). 
the layers were separated. and t hcaqueous layer was extracted 
with ether (3 x 25 ml). The combined organic portions were 
washed with brine. dried (Na$O,) and concentrated, giving 
0.504g ofcrudc 21 as a light yellow oil. This was placed onto a 
column (1 x 35 cm) of silica gel (15 g), slurry-packed in 7: 3 
hexane:ether. Elution with the same solvent gave 288 mg 
(0.897 mmol, 579,,) of pure 21 as a colorless oil. IR (film) 3400, 
1720 cm ‘. NMR (CDCl,) 0.94 (3H, s), 1.08 (3H,s), 1.41 (9H, 
s). 3.61 (lH,d ofd. J - 5.8). 3.8-4.3 (1H. broad).4.33 (lH, t. 
J 7 8). 4.88 (lH, broad s). 5.3 (lH, m). 

t-But~~t-9,9-dimuthyl-2-methoxy-3-oxatetrucyclo 
: lo.l.o.o’~s.o’~ 1 ’ 1 rridec-6-ene- 12-carhox vlates (22 and 23). 
Thccrude hernia&al (0.746 g) prepared as-described above by 
treatment of 20 (0.744g, 2.44 mmol) in toluene (25 ml) with 
4.10 mmol of diisobutylaluminum hydride (209,; in hexane), 
was dissolved in benzene (20ml) and MeOH (20ml). and 2 
dropsof2N HCI wereadded.Themixture was allowed tostand 
for 15 min. then was concentrated under reduced pressure, 
giving 0.790 g ofcrude acetals as a light yellow oil. This mixture 
was placed onto a column (1.5 x 40 cm) of silica gel (35g), 
slurry-packed in 9: 1 hexane:ether. Elution with the same 
solvent gave in early fractions 51.3 mg ofpure 22 (white solid). 
After collec-tion of intermediate fractions containing 225 mgof 

mixtures of the acetals, 260 mg of pure 23 (colorless oil) was 
obtained. The total yield of acetals was thus 536mg 
(1.60 mmol; 66’j/,). For analysis 22 was recrystallized three 
times from hexane,m.p. 69-70”. Found: C, 71.83; H,9.17. Calc. 
for C,,H,,O,: C, 71.82; H, 9.02. IR (KBr) 1720cm- ‘. NMR 
(CDCl,)0.73(lH, 1/2ofAB,J,, = 5),0.88(3H,s). 1.14(3H,s), 
1.44(9H,s),3.17(3H,s),3.80(1H,t,J = 8),4.3h(lH.t,J = 8). 
4.60 (1 H. s). 5.4 (I H. m). A&al 23 was purified by careful 
preparative tic on silica gel ( 1: 1 hexane: ether). The resulting 
colorless oil was dried to constant weight at room temp 
(0.05mm). Found: C, 71.54; H, 8.99. IR (neat) 172Ocm-‘. 
NMR (CDCl,)0.90 (3H,s), 1.08 (3H, s), 1.40(9H. s), 3.28 (3H. 
s),3.75(1H,dofd,J = 8,3),4.29(1H,dofd,J = 8,6).4.48(1H. 
s), 5.35 (1 H, m). 

4,4-DimethyL 10,15-dioxapentacyclo [9,2,2,01. ’ 2.02. ‘P r ’ ] 
pentadec-6-en-14one (24). The crude hemiacetal (1.02 g) 
prepared as described above by treatment of 20 (l.OOg, 
3.14 mmol) with diisobutylaluminum hydride in toluenc soln 
was dissolved in cold ( - 15”) trifluoroacetic acid (25 ml). After 
5 min, trifluoroacetic acid was removed under reduced 
pressure, leaving a dark brown residue. This was placed onto a 
column (1 x 35cm) of silica gel (35 g), slurry-packed in 4: 1 
hexane:ether. Elution with the same solvent gave 493 mg 
(2.00mmol. 65”,,) of 24, m.p. 78 84‘. Two recrystallizations 
from hexane-ether gave the analytical sample, m.p.87. 88”. 
Found: C, 73.15: H, 7.39. Calc. for C,,H,803: C. 73.14; H, 
7.37). IR (KBr) 3050,1775cm-‘. NMR (CDCl,) 1.01 (3H, s), 
l.l2(3H,s), 1.41 (2H,AB,J,, = 5,6,,, = 32). 3.55 (lH,dofd, 
J=8,6),4.24(lH,t,J=8),5.1(lH,m).5.35(1H,s).MSm,~s 
246(M+). 

12-Curhoxy-9.9-dimeth_vl-3-oxutetrucy~*lo 
[ 10,1,0,0’*~,0~*” ; cridec-6-en-2-wze (25). A soln of 17 (4.28 g? 
15.5 mmol) in MeOH (60 ml) and 1.25 N NaOH (62 ml: 5 
equiv.) was heated at 90--95” for 6.5 hr under N,. The cooled 
mixture (ice bath) was diluted with McOH (60 ml) and acidi- 
fied by addition of IN H,SO, (75ml). The soln was warmed 
at 50-55” for 3 hr, cooled and extracted with ether (3 x 60 ml). 
The combined ether portions were washed with brine, dried 
(MgSO,) and concentrated, giving 3.88 g (14.8 mmol, 95.5”;) 
of25, m.p. 185~. 187.5”. Two recrystallizations from ether gave 
the analytical sample, which was dried at 1 10” (0.1 mm) for 
24hr.Found:C,68.71;H,7.14.Calc.forC,,H,,O,:C,68.68: 
H,6.92.1R(KBr)3500-2500,1770,1710cm”.NMR(CDCl,) 
l.O0(3H,s), l.lO(3H,s),4.01 (lH,dofd,J = 8,9),4.64(1H,t, 
J = 8). 5.3 (1H. m), 8.4-8.6 (lH, broad). MS m;e 262 (M -). 

Etiolactone 24 and 4.4-dimethyl-8-h~dro_~~lmet~~i~*l l- 
oxutetruqclo ;7,3.1,0.02*6 1 tridec-6en-l2+w (26). To a cold 

(-78.)solnof25(3.81g, 14.5mmol)inCHzC1,(81K)ml)was 
added by syringe 42 ml (2.8 equiv.) of diisobutylaluminum 
hydride soln (20:’ o in hexane). After 3 hr a soln of McOH (2 
molar) in hexane (20 ml; 40 mmol) was added over 20 min. The 
mixture was allowed to warm to room temp and was diluted 
with 109;, HISO, (20 ml). The layers were separated and the 
organic layer was extracted with CH,Cl, (3 x lOUm1). The 
combined organic portions were washed with brine and dried 
(MgSO,). Removal of solvent gave 3.47 g of a light yellow oil. 
This was placed onto a column (2.5 x 6ocm) of silica gel 
(14Og), slurry-packed in 4: 1 hexane:ether. Elution with the 
samesolventgave1.13g(4.6Ommol,32~~,)of24,m.p.67.5 70’. 
identical to that prepared previously. Further elution with 
ethergave0.916g (3.69 mmol, 250,{,) of26 For analysis, 26was 
recrystallized four times from hexane acetone, giving a 
sample, m.p. 117-l 18.5”. Found: C, 72.60; H, 8.23. Calc. for 
C,,H,,,O,: C, 72.55: H. 8.12. 1R (KBr) 3350, 174Ocm-‘. 
NMR(CDCl,)1.02(3H,s),1.14(3H,s),1.29(2H,AB,J~, = 4, 
s,, = S), 3.08 (2H. ABX, JkH = II, 6,, = 20, J,, = 4. 
J,, = 7), 4.39 (2H, AB, JAB = 10, fiAR = 12), 5.0 (lH, m). MS 
m/e Calc. for C, SH,,O,: 248.1412. Found: 248.1425. 

12-Curhomethoxy-9,9-dimerhyl-2-methox~~-3- 
oxatetracyclo [lo, 1 ,O,O’- “.07. ’ ’ j tridec-6-ene (27). A soln of 24 
(0.5oOg, 2.03 mmol) in MeOH (22 ml) and 1.25 N NaOH 
(6.5 ml, 8.1 mmol) was stirred under N, for 2 hr. The mixture 
was neutralized by addition of 2N HCl and the soln (pH - 6) 
was extracted with CH,C12 (4 x 25ml). The combined 
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organic portions were washed with brine and con~ntrated. 
The residue was dissolved in ether (10 ml) and treated with an 
excess of ethereal diaz~methane. Solvent was removed under 
reduced pressure and the residue was dissolved in MeOH 
(30ml) containing 3 drops of cone HCL The solution was 
allowed to stand for 5min, and solvent was again removed, 
giving 0.577 g of a light yellow oil. TIC on silica gel (1: 1 
hGx~n~:ether~ showed 27 {R~~.6) and stating material 
(R/0.45). The crude product was purified on a column 
( 1 x 4Ocm) of silica gel 130 g), with 6: 1 hexan~:ether, giving 
0.469 g (1.61 mmol, 79?,;) of 27. m-p. 52-53”. Three 
recrystallizations from hexanegave theanalytical sample, m.p. 
51-53”. Found: C, 69.78: H, 8.31. Caic, for Cl?Hz404: C, 
69.83:H,8.27.IR(KBr)1730cm ‘,NMR(CDCl,)0.82(1H,_5 
ofAB,J,, = 5),0.97~3H,5),1.1~~3H,s~,3.20{3H,s~,3.58~3H, 
s),3.6O(lH,dofd,J = 7,3),4.16(lH.t.J - 7).4.24(lH,s).5.2 
(1 H, m). MS mir 292 (M ’ ). 

1 -Carbomethoxy-4,4-dimet~~l-9-(2,6-dithiac~clohexyl)-8- 
h~dr~x~mtithyttri~~~to :7,1,0,0’* 6 1 dee-6-ene (29). Acetal 27 
(238mg.0~8l5mmoI)wascombinedwith2.0mlofasolnof1,3- 
propanedithiol (0.4 molar} in abs CHCl,. To the cooled 
mixture (ice bath) was added 1.35 ml (2.15 equiv.) of a soln of 
BF, etherate (1.29 molar) in CHCI,. After 30 min the mixture 
was diluted with 5”!, NaHCO, aq (10 ml) and extracted with 
CH,Cl, (4 x lOml)+ The combined organic portions were 
washed with 1.25 N NaUH (10 ml) and brine, dried &CO,) 
and concentrated, giving 0.310g ofcrude mercaptal as a light 
yellow sohd. Recrystallization from hexane- CH,Cl, gave 
228 mg or mercaptal. m.p. 104 1 IO”. Preparative tic on 
alumina ( 1: 1 hexane: ether) provided an additional 28.5 mg of 
29, giving a total of 257mg {7.~mmol, 86::). Four 
recrystallizations from hexane-acetone gave the analytical 
sample,m.p. 108.5-t 10.5”. Found: C, 61.70: H, 7.53; S, 17.45. 
Calc. for C,,H#,S,: C, 61.92: H, 7.66: S, 17.40. IR (KBr) 
3500,1700cm-‘. NMR~C~Cl~)O.99{3H,s~, 1,07(3H,s), 1.45 
(2H,AB,J,,, L- 5&, = 50) 3.6-4.0 (4H, m), 3.71 (3H, s), 4.00 
tlH. s). 4.1 -4.3 f2H. m). 5.3 (1H. m). MS m/e 368 (M’ ). 

1 -Carbomurho.u~-4,4-d~met~y~-9-{ 2,6-iiithiu~ycfuhux~f-S- 
Rxide)-8-hpd~oxymethyltr~~~~~~ [ 7,l ,l .O’* 6 J drc-6-0~ (30). To 
asolnof29{~.9m~O.l1 mmol)inmethanol~3ml~was~ddcd 
a soln of sodium periodate (23.8 mg, 0.1 I mmol) in water 
(I.5 ml). A white ppt of sodium iodate appeared immediately. 
After t hr, the mixture was filtered and concentrated. Thesolid 
residue was extracted several times with ether. The combined 
ether portions were filtered and the solvent was removed, 
giving 34.2mg (0.89mmo1, 81 ,‘;I) of 30, m.p. 196.201”. 
Rcc~stalljzation from hexane-CH,Cl, gave 23.0mg of 
crystals, m.p. 202-206.5”. NMR (CDCI,) showed two 
su1foxidc epimers (t : 1 mixture). Tic on silica gel (S”:i, CH,OH 
in CH,Cl,) showed two overlapping spots (R,0.3)+ For 
analysis a sample was recrystallized once from acetone and 
once from hexane-acetone, giving crystals. m.p. 202-,205+5”. 
Found: C, 58.20; H. 7.22: S, 16.41. Calc. for C,gH,,O,S,. l,i2 
H,O: C, 57.98: H, 7.42: S. 16.29. IR (KBr) 3350, 1725cm? 
NMR (CDCI,) 1.02 (3H. s). 1.06 (9H, s), 3.69 (3H, s). 3.73 t3H, 
s), 3.80 (IH, s). 3.98 (1l-l. s), 5.3 (lH, m), 5.35 (lH, m). 

1 -Carhom~~trho.u!l-4,4-dimVthyI-9-( 2,6- 
dithiac~cloftex)tl)rric~clo L7,l ,0,02+ 6 j de~.u-5,7-d~~~~-8- 
curho.wldeh_vde (31). 00, (‘100 rng> 1 .cK) mmol) was added all 
at once to dry pyridine ( 1 ml). Stirring wascontinued under N, 
for 5 hr. during which time most of the precipitated complex 
dissolved, A soln of 29 (48.3 mg. 0,136 mmol) in dry pyridine 
(0.5 ml) was added. After 10 hr, tic on silica gel (1: 1 
hexane: ether) showed no further change: starting material 
~~~~.4}, a major product [R,0.5), and a minor product 
(R, 0.3) were seen. Pyridine was removed under reduced 
pressure. and the red residue was extracted several times with 
ether. The combined ether portions were filtered through u 
short column ofCclite, and solvent was removed, giving 34 mg 
of a light yellow oil. This was purified by preparative tk on 
silica gel (7:3 hexane:ether-2 developments). The major 
band (R,O.31 ~0.35)pave7.2mpfO.O19mmol, 15”;,)of% asa 
white solid, Recrystallization from hexane MeOAc gave a 
samp1e.m.p. l65-172”.1R(KRrt1710.1670,1620cm~’.~MR 

ICDCi,)l.t~(3H,s),1.12(3H,s),2.7-3.0~4H,m).3.84~3H,s), 
3.5-3.9 (1H. m),4.46 (lH, s), 5.9l (lH, d. J = 3). 7.14 (1H. s). 
10‘70 (lH, s). UV f95”< C,H,OH) 315nm ~~0,6~}. MS m/e 
Calc. for C,,H,,O,S,: 364.1167, Found: 364.1164. 

r- Bui~l-8.9-di(hynr~,u).murht.l)-4.4-dimeth!.ftrir*_rt~lo 
: 7. f .o.02* h ; dwb-ewe- 1 -curbn.u,~+/uru { 32 ) and 4.4-dimech r f- 
l,tS.9-tri(h:dro.~~m~rh~~~trri~~~r’r., [7,1 ,O.O’.‘) dedi-une (33). 
Lactone 20 (2.09 g, 6.57 mmol) was treated in toluene soIn (as 
previously described) with diisobutylaluminum hydride, 
giving 2.17 g of crude 21 as a light yellow oil. This was dissolved 
in MeOH (10 ml) and NaBH, 1200 mg. 5.35 mmol) was added 
in small Portions with stirring t)ver 5 min. After an additional 
lOmin, the mixture was diluted with 5’j.i HCl (15Oml) and 
extracted with ether (4 x 5Oml). The combined organic 
portions were washed with S”,i, NaHCO, aq and brine, dried 
(Na,CO,) and concentrated. giving2.15 g of a light yellow oil. 
This was placed onto a column (2 x 5Ocm) ofsilica gel (6Og). 
slurry-packed in 3: I hexane:cthcr. Elution with the same 
solvent gave 1.40 g (4.35 mmol, 65’!/;) of pure 32 as a colorless 
oil. Further elution with ether gave 98.5 mg (0.390mmo1, 
6.0”;) of pure trial 33 as a colorless oil. Both compounds were 
unstable and satisfactory combustion analyses could not be 
obtained. 32: IR (film) 3300,1725 cm - i. NMR (CDCl,) 0.98 
G!H. AB, JAR = 5,6,, = 29), 1.03 (3H, s). 1.06 3H. s), 1.48 (9H. 
s).3.26(lH.:ofAB.J,, = 12).3.6-4.2(5H.m),53(lH,m).33: 
JR (film) 3300, 17OOcm ‘< NMR ICDCl,f 0.62 (ZH, AB, 
JAR = 4, bAB = 91, 1.04 f3H, s), 1,OS (3H, s), 3.2-5.0 (9H, m), 
5.3 (lH, ml. 

t-Barr!*l-8.9-biirhlorr!lorm?.ln.~t,~~?~~~ j-4,4-dimurh_y/tri- 
cyckr [7,1 JI.0”. ” 1 dw-t&we- 1 -curbcrxylate (34). Phosgene was 
condensed into an ice-cold soIution of ether (45 ml) until the 
total volume was 60ml. Then a soln of32 (0.97Og, 3.05 mmol) 
in ether {35 ml) cont~iningquinoline (0,71 ml, 6.lOmmol~ was 
added over 30min. A white ppt began to form almost 
immediateIy. The mixture was stirred for I5 min at 0°, and for 
15 min at room temp. and then solvent was removed under 
reduced pressure. To the white solid residue were added ether 
(125 ml) and 5”:, HCl [ 125 ml), the layers were separated, and 
the aqueous layer was extracted with ether (3 x 5Oml). The 
combined ether portions were washed with St!,,; HCl, 5”~,, 
NaHCQ, aq and brine, dried (Na,SO,) and concenrated, 
giving 1.24 g (2.78 mmol. 91 “Q ofcrud~~as a light-yelluw oil. 
IR (film) 1775,172Ocm -*. NMR (CDCl,)0.97 (lH, $ of AB, 
JAR = 6), 1.04 (3H, s), I.06 (3H, s), 1.46 (YH, s), 4.31 (2H, AB, 
J,,, = 12. hAH = 27). 4.54 (2H, d, J = 4), 5.1 (IH. m). 

t-Butlll murusmnte (35). Dichloroformate 34 (1.24g. 
2.78 mmolf was dried at room temp (O-3 mm} for 36 hr. Dry 
dimethylsulfoxide @ml) was added by syringe under Nz. 
Stirring was begun at f 5” (water bath) and vigorous evolution 
of CO, was observed. Stirring was continued for 25 min, and 
then Et >N (0.88 ml, 6.33 mmol) was added. After 20 min, the 
mixture was diluted with ice-cold 5”,,‘, HCl IlOC)ml) and 
extracted wth ether (3 x 75ml). ‘l’he combined organic 
portions were washed with 5”; HCl, 5*lo and brine. dried 
(Na,SO,). and concentrated, giving 0.915g of a light yellow 
oil. Th~crudeproductwasplacedontoacolumn~2 x 6Oml~of 
silica gel (65g), slurry-packed in 6: 1 hexane:ether. Elution 
with the same solvent gave 225 mg ~0.708 mmol, 25:;) of pure 
35, m.p. 104 107”. Further elution with 5: I hcxane:ether gave 
101 mgofXand37f4: 1 mixture). TworecrystalIizationsof35 
from hcxane EtOAc gave the ~na1ytical sample. m.p. 
11 l-l l!Y(evacuatedcapilIary). Found:C,71 06:H,8.17.Calc. 
for C,,H2604: C, 71.67; H, 8.23, IR (KBr) 1730, 1700.1675, 
162Ocm ‘. uv (95y, C,H,OH) 243nm (7740). NMR 
(CDCl,) 1.05 (6H. s), 1.40 f9H. s), 2.26 (1H, $ of AB, J4R = 5), 
6.47 (iH, d, J - 21.9.45 (IH. s), 9.82 (lH, s). 

( & }-,%4arasmic acid. A soln of 35 (85.8 mg, 0.270 mmol) in 
benzene (5 ml) and trifluoroacctic acid fO.15 ml) was allowed 
to stand for 30min. Solvent was removed under reduced 
pressure, giving 80.2mg of crude I. This was puri~cd by 
preparative tlcon silica gel (ether), giving 35.2 mg (0.134 mmd 
SW;;) ofmar~mic~cid. For analysis the acid was renystalized 
three times from hexane -ElOAc, giving slender needles. 
m.p.171-171.5” (evacuated capillary). Found: C. 68.62: H. 
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6.99. Calc. for C, ?H I NO4: C. 68.68; H, 6.92. IR (KBr) 3300, 
1770, 1675, 163Ocn-1 ‘. t.JV {95”,; CIH,OH) 239nm (9220). 
N.MR KDCI,) 1.0413H.s). L.O7(3H,s), 1.41 (2H.AB.J,, = 5, 
n; 4 tt - 17),6.13{l)~.s).6.5I)(lH.d,J - 2),9.43(1H,s).MSm,,+ 
262 [M +). 
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