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Abatmi-A number of propcll~~ substmtes were prepped with sped structural features. such thpt attack by 
dicaaphiks would be (a) from below-due to repulsive interndons, both ckctronic and steric. or (b) if the 
electronic influence from above was kss efficient. than the attack would be from both directions. The predicted course 
of au the reactbu has been redised expcrimelltdy. 

We have devoted much effort to test the hypothesis that 
in propellanes of type 1 steric control by rbe H atoms 
adjacent to the hetero-atom (or CH3 causes attack by the 
titkdienophiks to occur from below, alfording mono- 
adduct of the con&u&on explicated by 2. On the other 
hand, when CO groups lIank the hetro-atom, as in pro- 
pellanes of type 3. attack occurs from the reverse direc- 
tion, from above, i.e. syn with respect to the CO groups 
due to secondary orbital control of the reaction course, 
leading to mono-adducts of the configuration exhibited 
by 4’. 

In the tetraenic la&one 5. secondary orbital overlap 
with the dienophile cannot be as effective as in the 
corresponding anhydride 4 (X=0). Indeed. a mixture of 
products is obtained by attack of 5 from both possible 
directions.2 

It was of interest to prepare additional propellane 
substrates in which such secondary orbital overlap be 
rendered inetlicknt a priori as in the cases 6a-e in which 
a steric factor is superimpased upon a repulsive electronic 
one and in 7 which, being a @diketone would be expec- 
ted to exist at least in part in the enolic form in which 

overlap cannot be as efficient as in substrates of type 3. 
As shown in Scheme 1, the starting material for the 

preparation of compounds of type 6 is isotetralin S.3 
Although the Iranc-glycol9 has been prepared: we are 
not aware of its &-isomer 11 having been reported 
hertofore. The synthesis of the cir-glycol employed the 
known tmurdibromide.’ Needless to say, the OH 
groups in 11 are amply hindered but it was neverthekss 
possible to prepare 4o-c as described in the Experi- 
mental. 

Conversion of l2a-e into the corresponding tetraenes 
4u-c via a bromination&hydrobromination sequence 
presented experimental di&ulties owing to the lability 
of reactants and products towards acid (6a,b. 12a,b) and 
towards base (6e. 12e). respectively. !Mlicient quantities 
of the products could nevertheless be husbanded so as to 
enable testing their behavior in the Dick-Alder reaction 
with the titkdienophiks. 

Wart XLIk I. Kale am-l D. Gasburg, Tetmkdmn 34, 2155 

That (r is attacked fust from below, then from above, 
due to steric hindrance by the hydrogens of the -OCHZO 
bridge is supported by tbair doublet in the NMR spec- 
trum of the bis-adduct and by the fact that 6h gives only 
a mono-adduct. Presumably, the second Me group in the 
-OCMeJJ- bridge does not allow a second mole of 
dienophile to react from the top side. By analogy, we 

K H H 

1: X = 0, S. NH=‘. CH. 2: 

.6e: R.-R.-H 
b: R,=&=Me 
c: R,. Is: -0 

2: X = 0, NH, NMe. NPh 4~ 
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believe that (e also reacts by the same chronological 
sequence (below. then above). (Its bis-adduct with MTD 
exhibits two dtierent NC& signals). This thesis will be 
checked by X-ray crystallography. 

Scheme 2 summarizes the reactions carried out in the 
attempt to prepare the /Miketone 7. The ester-ketone 
14 was prepared from the half-ester 13. Treatment of 14 
with potassium hydride aebrded the @diketone 15 
whose NMR spectrum in deuteriochloroform shows it to 
be 45% enolixed in this solvent. Methylation of Is with 
diaxomethane alforded a quantitative yield of the methyl 
ether 16. On the other hand, the diaxodiketone 17 may be 
prepared from 15 using tosyl aide in the presence of 
triethylamine. Irradiation of the latter alforded either the 
acid 18a or its methyl ester 18b &pcndinR upon the 
solvent used for the irradiin. Finally, bromination of 
16 followed by dehydrobromination alforded the 
pentaene 19 which, albeit suitable for study in the Diels- 

Alder reaction, was expected to give a complex mixture 
of products. It indeed gave an intractable mixture in- 
cluding mono-adducts having formed by attack from 
both directions and the corresponding bis-adducts. This 
is not surprising since this substrate ought to behave like 
tbe lactone 5. 

-AL 
IR spectra were measured on a Perkin-Elmer model 257 grat- 

ir9 spectromder. NMR spectra were measured on a Varian TUI 
rpectrometer. Mass spectra wm measured on a Varian 711 
spectrometer using the diit inkt system. The ekctron energy 
was maintained at IO0 eV. Only the major fragments are listed. 
AU m.ps are uncorrected. AU Dkls-Alder reactions were 
conducted at room temp. 

Prepomtion of cis-gfycol 11 
(a) Ihivct way. lsotetralin (lA2p: 0.1 mok). glacial AcOH 

(45Oml) and water (Zml: 0.11 mole) were placed in a I I. 
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3-necked tlask equipped with stirrer. dropping funnel. Nz ink1 
and themmmeter. Silver acetate (37.0s; 0.22 mok. Fluha purum) 
was added under Nz. Brz (17.Og; 0.107 mole) in glacial AcOH 
(mml) was added to this slurry at fOOm temp. whilst stirring 
during I hr. Stitriw was continued at 75’ for 2 hr and the mixture 
was cooled to room temp. The AgBr formed was removed by 
flhmtkn and the solvent removed at the water pump at 50-6(r. 
MeOH (3Mlml) was added to the residue and the wbok was 
neutralized with solid KOH to pH IO. More KOH (6 g) was added 
with stirring and cooling in an ice bath at (P. The brown suspen- 
sion was removed by ffltration and the filtrate set aside at room 
temp. overnight. The MeOH was removed in a vncuum at room 
temp. and the residue poured into satd NaCl4 (100 ml) and then 
extracted with CHClr (3x IOOml). ‘Ilk combined organic ex- 
troctswmwsshedwitbsatdNaClaq(50ml)ondtbchtcrphuc 
again extracted with CHC& (2xXtml). The combined organic 
phases were dried (Mg!lO& the solvent removed in a vacuum to 
atford a brown oil which crystallized on standing. Recrystal- 
lization was atfected by dissolution in boiling ether and slow 
cooling to - I@. The cbdiol ll(4.83g: 29%) had m.p. 82-8Y. 

(b) f&act way. (I) Blomidor. Into a 2 I. 3-necked tlash 
equipped with stirrer. dropping funnel and thermometer were 
placed isotetralm (80g: 0.605 mok) and CHCI, (I I.). The soln 
was cooled to - IO0 ihan ice-salt bath and Brz (IO3 p: 0.64 mok) 
in CHCI, (50 ml) was ndded with stirring during I hr maintaininn 
the temp. at - IO to - 50. After war& to- room temp. & 
solvent was removed in a vacuum and the colorkss crystalline 
residue was recrystallized and washed with pentane, pdording 
the tmns-angukr dibromide (llN.C@; 59%). m.p. 145-150” (dec. 
chloroform). Lit.’ m.p. I%-UP. IR (KBr) and NMR (ClXI,) 
were identical with the reported data.’ but NMR showed slight 
impurity at rS.4 and 7.5. The product is pure enough to be used 
in tbc next step. 

(2) &Hydtuxylativr. Glacial AcOH (75001) and water 
(3.9 ml: 0.22 mok) were placed in a I I. 3-necked tlash equipped 
with stirrer, Nz inkt. thermometer and reflux condenser. Silver 
acetate (55.0 g: 0.33 mole, Fluha purum or prepared from KOAc 
and &NOr in water) was added umber Nz. The slurry was heated 
to 6(p and powdered dtbromide (from part b. 4O.Og: 0.137 mok) 
was added in portions with vigorous stirring during 90min at 
60-63”. Stirring was continued for 90 min more at 70-75”. After 
cooling to room temp. the workup was as described in part a. 
Finally. evapcration of the MeOH in a vacuum gave a residue of 
11. worked up as above (10.4g: 46%). m.p. w. The analytical 
sampk had m.p. 86-88” (e&r). (Found: C. 72.m H. 8.43: M.W. 
l66.looO. C,~,,o, requim: C. 72.26; H. 8.49%; M.W. 166.1006). 
IR (CHCI,): 3568.3440.2910,28& 1655. 1425. 1370. 1330. 1295, 
IltHJ. 1075. 1040. 995. 920. 890. 88Ocm“. NMR (CDCI,): ~4.43 
(1. J= I.JHz. 4 vinylic H): 7.71 (s+m. 8 allylic H): 7.87 (s. 
2OH). With TFA tbe latter band moved to ~2.23. MS: M’. I66 
(2); I48 (II): II2 (100): Ill (6): I01 (II); 95 (41): 94 (6). 

Preparation of 12a-c from 11 
(a) Into a 500 ml flask 4uipped with re.8ux condenser and Nz 

inkt were placed para-formaldehvde (40~: 1.33 mok. Fluha 
purum). co&. HCl (I10 ml; 32%: C.P.) &l distilled water 
(I 10 ml). The suspension was stirred magnetically at mom temp. 
for 5 hr when it turned into a nearly ckar soln. To this slightly 
ttubii soln was added a soln of 11 (5.Og: 0.03mole) in CHCI, 
(1lOml. EtOH-free. filtered through bask alumina). Vigorous 
stirring was maintained under rethtx and nitrogen at tXY bath temp. 

After cooling to room temp.. the CHClx was separated and the 
4 phase extracted with CHCI, (2 x 30 ml). The combined organic 
phase was wasbed with satd NaJICO, aq (SO ml). then with satd 
NaClaq (50 ml) and the combined organic phases drkd MgSO,). 
the solvent removed in a vacuum alfording a nearly colorkss oil 
which was distilled in a bulb to bulb apparatus (loo” at 0.1 mm) to 
give lb (3.740: 76%) as an oil at K&I temp. It solidities upon 
refrigeration. (Found: C. 73.87: H. 7.78. C,,H& requires: C. 
74.13: H. 7.92%). IR (CHCI,): 2910.28882850. 1660. 1420. 1355. 
1330. 1300. 1160. 1135. 1080. IOOO. 970. 850cm-‘. NMR (CCL): 
r4.48 (t. J = 2.5 Hz. 4 vinylic H): 5.02 (s. 2OC&O): 7.30-8.20 (m. 
8 allylic H). MS: 132 (29): I30 (6): I28 (II): 124 (109): I23 (IO): 
I I7 (lo): I I7 (lo): I04 (25): 94 (25): 93 (71: 91 (18). 

(b) Into a IoOml flask quipped with re8ux condenser and 
CaCIr tube were placed 11 (3.08: 0.018 mok). dimethylsulfoxidc 
(48 ml. distilled from CaHz) and 22dimethoxypropane (5 ml: 
0.041 mok. Fluha purum). p-Toluenesulfonic acid monohydrate 
(180 mg. Fluha puriss freshly recrystallized from boiling benzene 
before use) was added and the whok was stirred magnetically 
and slowly heated within 30min to I lo” bath temp. and so 
maintained for 4hr more. The dark soln was cooled to room 
temp. and NaCOz 4 (5%; 20 ml) was added in one portion with 
ice cooling and then the whole was diluted with water (300 ml). 
The soln was extracted with bexane (2 x 280 ml). The combined 
organic phase was washed with water (2x 100ml). with satd 
NaCl aq (IOOml) and dried (MgSO,). The solvent was removed in 
a vacuum to afford 12b as a yellow oil, b.p. 100 (0.1 mm) in a bulb 
to bulb distillation (I 53 g: 41%). It partly solidilkd and had m.p. 
52-53’ (MeOH) by cooling to -70” during recrystallization. 
(Found: C. 75.48: H. 8.93: M.W. 206.1316. C,,H& requires: C. 
75.69: H. 8.80%: M.W. 286.l326). IR (CHCI,): 2980.2940. 2890. 
2855. 2830. 1640. 1430. Iuw. 1370. 1295. 1170. 1115. lOSO. lam. 
955. 885cm-‘. NMR (Ccl,): 24.18 (1. J=3Hz. 4 viny& H): 
7.35-8.20 (m. 8 allvlic H): 8.70 IS. 6CH.t. MS: M’. 206 (3): I91 
(381: I53 (i2): I52-(100): 149 (IS): I48 iii,: I47 (7): 137 (12): 133 
(29): 132 (7): I31 (52): I30 (IO): 129(12):128 (8): 11916): II2 (IS): 
I07 (13): IO5 (12): loo (13): p4 (81). 

(cl Into a 259 ml 3-necked tlash quipped with reflux conden- 
ser. argon inkt (dried over P&) and serum cap was placed 11 
(3.Og: 0.018 mole). To this was added dry THF (I50 ml. distilled 
from Cr+.and filtered through basic Alox). under dry argon. 
Whik sturtng magnetically at rcom temp. a soln of n-BuLi 
(1.88 M. 19.0ml: 0.036mok) in hexane was added through the 
serum cap. At the end of the addition the soln turned pink. 
Stirring was continued at room temp. for I hr more. The whole 
was cookd to (P in an ice bath and a toluene soln of pbosgene 
(11%. 23ml: co. 0.023 mole) was added during IOmin. Stirring 
was continued 20 min more at (P. 30 min at room temp. and then 
m min at rethtx. 

After cooling to 0”. HCI aq (I5 N. 40 ml) was added with 
cooling and stirring. The THF was removed in a vacuum and the 
residue was taken up in CH& (208 ml) and water (100 ml). The 
organic phase was separated. washed with satd NaHCOlaq 
(50 ml). with satd NaCl ao (SO ml). dried (hf&0.1 and the solvent 
removed. Tbe already crystalline lh was &&allized (2.83 g). 
m.p. 214-215” (EtOAc-bexane). The mother liquor afforded more 
material (0.191). m.p. ms-wp pure enough for further use. total 
12~ g1.546. (Found: C. 68.98; H. 6.20: M.W. 192.0751. C,,H,&, 
requires: C. 68.73: H. 6.29%; M.W. 192.0715). IR (CHCI,): 2950. 
2900. 1781. 1438. 1330. 1310. III5 ItNOcm“. NMR (CIXI,): 
54.00 (1, J = 3 Hz. 4 vinylic H): 7.00-8.M(m. 8 allylic H). MS: 
M*. I92 (5): 133 (12): im (7): 106 (IO): 105 (IS): 94 (35): 92 (25). 

When the lithium salt of t-butvl-cvclohexvlamine was used 
instead of n-Buti. the yield of Mewas 68%. . 

PrQaratiorof(I 
A mixture of 121045 mg) ml Brl (0.2 ml) in CCL (50 ml) was 

stirred at Ov for 4 hr. Tlk solvent was removed, the residue tahen 
up in benzene (30 ml). diiyclononane (099g) was added and 
tbc whok was stirred at room temp. for 48hr. After removal of 
solvent and extracting with EttJAc, crude (I was obtained 
(76mg; 15%). Purification was effected on a preparative silica 
plate with benzene as eluant. affording 6a as an oil. (Found: 
M.W. 174.0673. C,,H,& requires: 174.0681). NMR (CDCI,): 
I 3.90-4.50 (m. 8 vinylic H): 5.10 (s. ZC&O). MS: M*. I74 (31): 
I44 (100). 

Reoctka of 6a with 4 - methyl - l,2,4 - triaz&e - 3.5 - dionr 
(a) Crude #a obtained as above in benzene soln was treated 

witb MTD (77mg to give unstabk mono-adduct (18Omg; 30% 
based on I&). m.p. 151-1520 (hanc). IR (CHCI,): 1780. 
1720 cm-‘. NMR (CIX$): I 3.56 (1.2 vinylic H); 3.50-4.10 (m. 4 
dknic H): 500 (1. ZCHN): 5.10. 5.50 Id. 2OCH&): 7.00 (s. 
3NCHs). MS: I65 (IOtt):- (20). This product & &bmpanicd 
by the mono&duct of MTD with the t&tic propellane accom- 
panying C in the mixture. It was an oil. IR (CHClr): 1780. 
172U cm-‘. NMR (CDCI,): r 3.50 (1.2 vinylk H): 4.00 (1.2 vinylic 
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H): 510 (m. CIjN +OCYP): 6.95 (s. 3NCB,): 7.45 (d. m.p.>2800. (Found: M.W. 418.1225. C,,ILN& requiresz 
- 4C&CH=). MS: M*-CH@. 258 (2.5): 165 (100). 

(b) Reaction of (r with excess MTD mvc the bir-adduct. m.o. 
29(p (ctbyl acefate). (Found: N. 2O.%.~&N&l, requires: I;I. 
20.99%). IR (CHCI,): I780.1720 cm-‘. NMR (CD&): r 3.50 (1.2 
vinylif H): 3.70 (1. 2 vinylic H): 4.70 (t. 4CIjN): 4.80 (m. 
2OQIlo); 6.95.7.00 (d. 6NC&). NMR (DMS0-d‘): I 3.40 (t. 2 
vinylii H): 3.70 (t. 2 vinylic H): 4.65 (m. 4CIjN); 4.90. S.00 (d. 
2OCHzO); 7.10.7.15 (d. 6NCHl). MS: 165 (100). 

Tbi-lsme b&-addict (152 idcntkal~by~mixed ‘in.p. aml 
spectroscopically was obtained from mono-adduct (IO mg) and 
MTD (5 mg) in CH#& (3 ml) after 24hr. m.p. t9IT (EtOAc- 
hexanc). 

Pnpomrion of 6b and it; LXds-Alder reaction 
Tk dieae W (327mg) was brominated and dehy- 

drobrominated as described for 121 and witbout isolation tk 
crude product, a mixture of tetraene 0 and its correwnding 
trknc was trcated’witIl excess MTD. 

The mono-adduct of 8 (35 mg: 7%) had m.p. l48-lw (kn- 
xene-hexaoe). (Found: C. 61.3O:H. 5.58: N. i3.05. C,&,N,O, 
rwuires: C. 60.94: H. 5.43: N. 13.33%). IR (CHC1.L 1780. 1720. 
IiOcm-‘. NMR -(&Cl,): rj.50 (t. i vi&c ii; 3.85 .(m. i 
diinic H): 5.15 (1. 2CIjN): 7.00 (s. 3NC&): 8.70. 8.80 (d. 
6C(CIj,h). MS: M%H,. 300 (9); 165 (100). 

The mono-addoct of tk correspondii tine bad m.p. 232- 
w (knzeae-bexane). IR (CHCII): 1780.1720. IOBOcm-‘. NMR 
(CDCI,): ~2.50 (1. 2 vinylk H): 3.70 (m. 2 vinylii H): 5.30 (1. 
2CIjN): 7.00 (s. 3NC&): 7.38 (m. 4 allylic H): 8.60. 8.70 (d. 
6(X&h). MS: MO (1.2); 165 (loo): 152 (2): 150 (3): 135 (7). 

12 - 0x0 - l&l3 - dioxa[4.4.3lpropdla - 2,413 - tumac (c 
A mixture of llc (227 mg) and Br, (0.1 ml) in CC& (25 ml) was 

stirred at (P for 4br. Tk solvent was removed and replaced by 
CH& (25 ml) and DBN (0.73 g) was added. Tk whole was 
stirred at room temp. for 48 hr. The solvent was removed sod the 
residue extracted with EtOAc. The product was puritkd on a 
pnpuotivesilicoplote(LkrclgdWPF&(,M~2ox2o)mdthc 
pure product (217 mg: 95%) had m.p. 134-13Y (EtOAc-kxane). 
(Found: M.W. 188.0453. Cl&O, requires: 188.0474). 

(a) Amixtlueof(t(Umg)udMTD(#I~inCH~CC(20ml) 
gave recovered te@aene and q onMdduct (25 mg), m.p. 218-2190 
(knxene-kxane). (Fouod: N, 14.45. &HllN,OS requires: N. 
13.95%) IR (CHCI,): 1810. 17W.1720. IWOcm-‘. NMR (CDCI,): 
r 3.38 (1. I= 3.5 Hr. 2 vinylk H): 3.~.08 (A,B*. 4 dknk H): 
4.90 (t. J - 3.5 Hz XBN): 7.08 (a 3NCB,). MS: 165 (100); 136 
(24). 

(b) In several prqmrations of (c. kss of tk equivaknt amount 
of bromine was used as described above. Coodm the Dieis- 
Alder with crnde trienccontaining product gave tk mono-m 
adduct of 6c accompanied by tk correspondiq dcrivativc of tk 
tine (II mg; 4%& m.p. 258-m. after seppntion on a prr- 
parative silica plate with kxane as eluant. (Found: N. 13.19: 
ti.W. 303.08.5i C&&O, requiresz N. 13.86%: M.W. 
303.W54). IR (CHQ): 1810. 1780. 1720cm-‘. NMR (CDCI,): 
r 3.48 (t. 2 vinylk II); 3.90 (m. 2 vinylic H): 5.W (t, 2CIjN): 6.95 
(s. 3N&): 7.35 (d. 4 aRylic II). MS: M*. 303 (9.9); 165 (100). 

(C)RtLCtiOaOf(C(n~;t#I,withMTD(n~:2c4)in 
CH& (2Oml) gave the bir-ddud (Umg: 7%). m.p. 27Y 
(EtOAc-kxane). (Found: N. 19.58: M.W. 414.0935. C,,ILN& 
&uires: N. 2012946; M.W. 414.0924). IR (CHCI,): l&;~t?i?O, 
1720. IWOcm-‘. NMR (CDCI,): T 3.45 (1. 2 vinylic H): 3.70 (1. 2 
vinylk H); i&J (m. 4CHN); 6.95 (s. 3NCIL): 7.08 (s. 3NC&). 
NdR (DMW): v 3.g (i. 2 vinytic II); 3:65 (1. 2 vinylic H): 
4.30 (m. 4CHN): 7.10 (s. 3NC&): 7.15 
(lS);‘l& (9){16j (100); i36 (65j- 

(s. 3NCHJ. MS:M*. 414 
--. 

(d) Tk moe of 6c with MTD (Ion@ with MTD 
(8 mg) in CH&!k (5 ml) aBorded aftu Ubr bfr-addwt as a ppt 
(IS mg). m.p. 275’. identical spectroscopically sod by m. m.p. 
witb bkadduct de&bed above. 

(cl Reducth of bis-adduct (WI& in EtoAc (lo0 ml) in 
presence of PQ pve tk tetrabydro&rivative (36mg: 72%). 

418.1236). IR (CHCII): 1840. 1780. 1725. IWOcm-‘. -NMR 
(DMS&&): 7 4.90 (m. 4CuN): 7.00 (a. QNCIj,): 7.70-8.20.8.50- 
8.W (8CIj,). MS: M’. 418 (II): 167 (IO); I66 (100). 

(D Reaction of (c with CXC~SS PTD (1:2) gave tbc EtOAc- 
insolub!e bis-adduct (90%). m.p. > 2W’. (Found: M.W. 538.1230. 
C&,N& requires: 538.1236). IR (CHCI,): 1810. 1780. 
172Ocm-‘. NMR (CD&) ~2.50 (m. IOaromH): 3.30 (m. 4 
vinylic H): 4.80 (m. 4CuN). MS: M’. 538 (58): 227 (100): II9 
(43); 136 (4). This was accompanied by the mono-dduct with 
PTD of the cornsponding tine (10%). m.p. IXP (EtOAc- 
hexane). (Found: M.W. 365.1016. C,&,N,O, mquires: 
365.1011). IR (CHCl& 1830. 1780. 17Ocm-’ NMR 
(CDCI,): r 2.50 (m, 5 arom H): 3.20 (t. 2 vinylic H): 3.80 (m. 2 
vinylii II); 4.80 (t. 2CIjN): 7.25 (d. 4 allylic H). MS: M’. 365 
(7.6). 227 (IW): 136 (8): II9 (38). 

bfithyl8a - a&y/ - 1,4,4a5,&8a - haahydmnaphthala~ - lo - 
car6oxylarz llr 

The half*ter I3 (4 g) in dry knxeoc (50 ml) was treated with 
oxalyl &bride (5 ml) and the whok was maintained at 7fP for 
9Omin. Revoval of solvent a&n&d tk crude acid cbbridc. A 
tolnoftbs~indryetha(sml)wudded~tQtoLiCu(CH~ 
pnprredfromcuI(3.45o)indryetha(1oml~mdMeLicudin 
abrr)at(P.AfterlOmiathercrtion~tamiartedbyrddition 
of satdNIi&Iaq. The ether p&se was Kpprated and dried. 
Evaporation gave crude Ma. DistUion at IW (05mm) 
al?o&d the -&e product (2.611). m.p. Sf-SP (hexane). IR 
(CHCU 2920.2840.1720.17W. 1430 cm-‘. NMR (CDCL): f 4.37 
ibr s. r vinylic H):k.34 (I, 30&,): 7.b7.m (4. 8 a&k H); 
7.W (s. 3Coc&). 

Il.l3-~o~[4.4.3lpnopd/a-3~dbne. U 
To a suspension of potassium hydride (4mL 58% in oil. after 

wuhinnwilbkxane)indrvTHF(3Wmi)wasaddedasolnof 
14a (2&r) in dry tiF (lo-ml). Af& stir& at room temp. for 
lhrtbcmixtPrr~trrr~aritbwatcr~HCl(l096)toocidic 
pH. Tk aq phase was cxuacted with CHCI, and tbc combined 
organicphPrFc~todryness.TbUrudensiducalfordcd 
upon cry- pure IS (1.25 8: 55%). m.p. I%-197’(CHCls). 
From tk aq motha liquor an additional oil (0.8g) was isolated 
from which tk free acid 14b was obtained (0.31) by crystal- 
iixatbn from kdxane. m.p. I48-Iw. The rest of tk oil 

wax Ma which could k recycled with KH &ordin@ more of I5 
(total yield 65-7%). 

cO#WOWd u. (FOUd: C. n.%Z H. 6.86. C&& reqti 
C, 77%: H. 6.98%). IR (CHCI,): 2960. 2880. 2820. 1730. 1700. 
162Ocm-‘. NMR (CD(X): ~4.00-4.30 (m. 4 vinvlic H): 4.80 (s. 
COCIj-): 5.10 (s..=COdi; 6.83 (s. CO&CO): ?.34-8.17 (m. 8 
allylic H). 

Compovnd Mb. IR (CHCl,): 3500. 3150. 2920. 2850. 1770. 
173Ocm-‘. NMR (CD&): T 1.50 (br s. ICO&f): 4.36 (br s. 4 
vinylic H): 7.00-7.80 (m. 8 allylk H): 7.90 (s. 3COCIj~). 

Treatment of 14b with etkreal diiomethure gave 1C quan- 
titatively, identical in all respects to lb described above. 

II - &o - 13 - ma6oxy[4.4.3lpmpdla - 3.8.12 - hien~ 16 
Metbylation of 1s (20~) in etkr (5 ml) with etkrcal 

din&bane gave a quan-yield of 16. m.p. 92-w @OH). 
(Feud: M.W. 216.1141. C,,H& reqtis: 216.1150). IR 
(CHCI,): 2960. 2940. 2840. 1680. 1680. 1454t. IlWcm-I. NMR 
(CDCI.): T 4.07-4.27 (m. 4 vinvlic 
&u;i: 7.34-8.34 (& 8 allylii H). 

H): 4.77 (s. CDCH=): 6.12 (s. 
- 

Hydrolysis of 16 (4Ontg) in a mixture of AcOH (2ml) 
and H+iO, (6N. 2ml) by boilb for 2br. removal of AcOH. 
extra&on with CHCI,. dryiw and cvapo&ng solvent gave IS 
(24 III& identical in all respects with U described above. 

I l-Oxo-l~mcrlbx)[4.4.3lp~~-2,4.7S,l2-pmrcKlu. 19 
The crude bromide was k from 16 (520~). NBS 

(89Omg) in Ccl, (500). After the usual worlrup solvent was 
removed, dry benxene (50 ml) and DBN (2.5 g) added aod tk 
wbok stirred over ni&t at room temp. The soln was decanted 
and waskd several tbnes with HCI (10%). dried. solvent 
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removed and the reside purified on 5 prep. silica plates. benzene 
as eluant. pflording pun 19 (18Omg). m.p. l28-lw (ether). 
(Found: M.W. 212.1146. C,,H& requires: 2IXIl50). IR 
(CHQ): 29tUt. 2940. 16%. 1610. 1590. lO%cm-‘. NMR (CDCI,): 
7 3.90-4.34 (m. 8 vinylic H); 4.40 (s. CDCy=): 6.04 (s. 3DC&). 

II.13 - DJoxo - 12 - diazoI4.4.3lpropeila - 3.8 - dienr. 17 
A soln of 16 (mrr$ in--&H (5 ml) was treated with 

triethvlamine (450 mnt and tosvl axidc (450 II& in EtOH (5 ml) 
and tL whole. was &red ovc&ht at km temp. The solvent 
was removed. the residue dissolved in ether (4Oml) and the 
organic phase washed with KOHaq (10%: 2~ IOml) and with 
water (2x IOml). dried (MgSD,) and the solvent removed. The 

crude residue was purified on 5 silica plates (Merck. 20X 20) 
using acetone (I) : hexam (3). The product 17 was in the upper 
band (400 mg) but still impure. Chromatography on 5 man plates 
using hcxane gave the pure product in the bottom band (200 mg) 
as an oil. This was purified by dry column chromatography on 
basic alumina (grade I, 9 g). Elution by chloroform (I) : hcxanc (9) 
gave pure 17 (17Omg: 5096). m.p. 92-93’. (Found: C. 68.22: H. 
3.34: ti. 12.42: M.W.-228.0904. C;,H,zN& requires: C. 68.41; H. 
5.30: N. 12.2756: M.W. 228.0898). IR (CHCI,): 2850. 2150. 
l&cm-‘. NMR (CDCI& ~4.00d.M (A. 4 vi-nylic HI: 7.10. 
8.10 (m. 8 allylic H). MS: M’, 228 (21); 131 (100): 128 (16): I I8 
(25): IO1 (23). 

Imrdiarfon of 17 
A soln of 17 (70 mg) in aq (IOml) THF (I5 ml) was inadiitcd 

in Pyrex using as C&am HBG 20Ow lamp during I I min. Removal 
of solvent gave crude I& which was purifkd by dissolving in 
NagOI aq (10%). washing with ether. acidiitiun of aq phase 
with HCI (28%) and extraction with CHCI,. Removal of solvent 
gave 1L (61~). m.p. 145-10 (bcnz.endKxanc). (Found: C. 
71.45; H. 6.49. C,,H,,D, requires: C. 71.U; H. 6.47%). IR 
(CHCI,): 2950. 1780. 17lScm-I. NMR (CDCI,): 72.80 (br s. 
ICD&f): 3.90-4.16 (m. 4 vinylk H); 6.16 (a. I cyclobutane H): 
7.16-8.34 (m. 8 allylic H). MS: I33 (16): 132 (100); I28 (IO). 
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