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Abstract: New 2-heterospirotetrahydronaphthalenes with 3-, 4- and 
5+1embered rings have been prepared during the development of routes to 

tetralone derived spimasiridines. 

Spimasiridines of the type (1) are unknown. Their synthesis presents problems because of 

potential bensylic cation nmdiated ring opening processes. It should be noted that the 

corresponding spiroepoxides are, not surprisingly, very reactive.l We report the out-of a 

nusber of routes to (1) in wihich uneqected reactions emerged, and also a successful approach to 

the target molecules. 

Carbene 1.2-cycloaddition reactions with tetralone imine (2)2 represented an apparently obvious 

initial route. Xcuever, dichlorucarbene (CHC13, NaOX, ultrasound3) gave, in low yield, one 

product, with the molecular formula CI~l~. Spectroscopic analysis sharad structure (6). 

although its stereochemistry cannot rigorously be assigned on the basis of available data. 

Presunmbly, reaction occurs via the enamine (3). or the N-anion, *mich reacts with 

dichlorocarbene to give isine (4). Elimination of IiCl from the imine to give the alkane (5) is 

followed by Michael addition of ethanol (fran coamsrcial -13) and thence (6). An alternative 

pathway involving an intermediate dichlorocyclopropane can also be envisaged. Interestingly, in 

ethanol-free chloroform no reaction occurs under similar conditions. 

A wide range of other carbenes also failed to give the target spiroasiridine, although a reaction 

of ethyl diawacetate pruluced unexpected results. 'Thus, irradiation of (2) with 

ethyldiasoace tate (low pressure Hg lamp) gave two crystalline products in moderate yield. 

Carbonyl bands at 1750 cm-1 and n.m.r. analysis excluded the desired aairidine structure. X-2ay 

CryetalWraphy, however, confirmsd the plactam structures (7) and (9),4 arising fran 

rearrangement of the carbene by 1,2-m.igration to ethoxyketene, 5 followed by 2+2 cycloaddition to 

the imine. 

In an alternative approa& to carbene cycloadditlon, the reaction of dimethylsulphommius 

methylidewith imine(2)was investigated. Apreliminary study gave, in law yield, one isolable 

prOauCt of molecular formula C2t&lN. A high elerent of wry was apparent fm the n.m.r. 

spectra, and the possible 8t~Ctwe 13-phenyl[a,i]dibenso-5,6,7,8-tetrahydn~~baso 1e (9)was -- 

confinoedbyx-ray crystallography. This reaction necessitates an oxidation step, and if 

oxygen is rigorously excluded fromthe reactionandwork-up, the aolpoundis not formed. 

Comr~ely, if the imine is utirred with bame (nBuLi or m) and then exposed to air, the yield 

was increased to 40%. A plausible reaation seguence involves addition of the inine anion to 
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(Z), giving (10) which eliminates aniline, CyCliaes and then ia oxidized. Product (9) 1.8 a new 

diberwcarba&o18 derivative in which the N-phenyl group a8auma au orthogonal relationship with 

respect to the plane of theheterocycle. 

A further synthetic appmach to the target aairidines employed the vicinal emiuoalcohols (11) aad 

(12) aa atarizing materiala. Intereetingly, these were not readily available from spiroepmcide 

(13), for example, by ring opening with benaylamine. (Ruler standard condition87 the 

hydmxymthyldihydrtmaphthalene (16) was the sole product. Aminoalcohol(ll)waEi preparedby 

the cyanohydrin route.5 All attempts to cycliae (11) and (12) failed because of dehydration, 

giving, for exau@e, (15). Yet another tactic involved preparing the oxawlidinone derivatives 

(16) aad (17), followed by themolyeis. No aairidine (1) could be isolated. 

The succeseful strategy utiliaed the methylidine (18) (abtained by Nittig reaction of 

a-tertralone) which uaa reacted with iodine wnochloride and sodium aaide in acetonitrile at -4ac, 

followad by imadiate reduction of the unstable icdoaaide (19) with lithium alminium hydride* to 

giw the aairidine (1, *Xi). lW6 unstable new ccmpound was characterized 88 its 

N-methoxycarbonyl derivative (1, R=CO2?4e). 

These eqlorations have thue produced nev spire 3-, 4- and 54nembered ring heterocycles, and have 

allowed definition of the reactivity parametera of a rauge of benzylically substituted 

tetrahydrona@thalenes. Further studies of the reactivity of aairidines (1) and synthetic 

applicatione will follow. 
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U.V. spectra were recorded as solutions in 998 ethanol. 1H n.m.r. spectra were recorded at 100 

andwowlz. chemical ionisation mass spectrometric analyses were determined using imobutane i18 

the ionizing medium. 

2-Ethoxymethylene-3,4-dihydro-l(2B)-N-phenylnaphthylimine(6) 

The imine (2) (0.44gg) was added to a suspension of powdered sodium hydroxide (0.08s) in dry 

chloroform (20a03) and the reaction mixture. protected by an atmDephe= of nitrogen, was placed 

in an ultrasonic bath. 
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After 4 days the solvent was removed and the residue chromatograplmd on eilica, eluting with 308 

diethyl ether in 60-609: petrol. l91is gave the title ccmpound as a colourless solid, m.p. 

62-64°C, (0.059, 10%)) uaW&Nujol) 1640, 1600, 122Ocm-18 5&CDC13), 7.2-6.6(9E,m, ammatics), 

5.9(lkt.~,U+DEt), 4.45(2X,q.JlsRs,OC2@Rf3)). 2.60(2R,t,p'lRs,~2), 2.2-2.1(2R,m,ArCR~2), 

l.45(3R,t,J=6Rs,OCR~3), [Found: C, 62.21 EL6.9; N.5.25 C19R19tK1 requires: C.82.2; H.6.9; 

N,5.1%]. 

SPi~[l.2.3,~~rahydron~t~len-l,4'-(3'-ethoxy-es)] (7) and (6) 

3,4-Dihydro-1(2E)-#-phenyl-naphthyline (0.5g) in bensene (SOOcm3) containing ethyl diawawtate 

(0.53g) was protected by a nitrogen atmosphere and irradiated with ultraviolet light generated 

from a Banovia low pressure (16W) lamp. After 48 hr. the reaction was stopped and the solvent 

removed to yield a gum which, after chrumamraphy on silica (diethylether - 60-800 petrol), 

afforded the title compounds. The a-iSaner (7) has Rf 0.667, m.p. 104105oC. Yield 0.16g 

(25%); vlrur(Nuj01) 1750, 1360, 745cm-li 533(CDC13), 7.20(6&m), 7.O(lR,m), 

3.65,3.65(2xlR,dq.J1=6Ks,J~3Rn, OC&CR3), 2.90(2&m R2-4'). 2.42(lfi,m,R-I-2'). 

2.26(lIi,dt,J=l2Rs,J~3Iis, E-21). 2.00(2K,m,R2-3'), l.E6(3fi,t,J=I)fI&OCH3~3) [Found: C,77.81 

8.6.91 N,4.65 C20li2lNO2 requiresr C,76.1) l&6.9) N,4.6%]. 

The f+iSoISX (8) has Rf 0.5, m.p. US-116oC, (yield O.lJg, 12%)~ umam(Nujol) 1770, 1510, 1390, 

760, 76Ocm-11 6tI(CDCl3) 7.37(l.R8.dd,Jl-9Rn, 2~1.5Rn), 7.3-7.15(7&m), 7.05(1EI,m), 3.32 and 

3.00(2~,dq,~l-l4Rz, J~-ERs, ~2C2i3),2.93(2R,a,R2-4'), 2.56(lfi,dt,J~=14Rs, J~ORs,, H-2'), 

2.ll(l&m,R-2'),1.92(2R,m.R2-3'). 1.89(3R,t,J=ERS,DCR2CH_J) [Found: C.77.81 R,6.9; N.4.65, 

C20332lNO2 require61 C,78.11 8.6.9; N,4.6%]. 

N-Rutyllithium (17-l) in dry tetrehydrofuran (lOcm3) was added slowly (15 min) to a suspension 

of trimethylsulphonium iodide (3.468) in the same eolvent (2Ocm3) maintained at OrJC and protected 

by a nitrogen atmosphere. The imine (2) (2.59) in tetrahydrofuran (lOc&) was then introduced and 

the reaction mixture stirred overnight. At the end of this time air was admitted and, within a 

short period, a new spot appeared on tic plates used to monitor the reaction. The intensity of 

this new spot gradually increased during the course of 46 hr. Water was added and then 

dichloromethane, the organic phase was removed and evaporated to afford an oil which was 

chrcmatogr~ed on silica. Elution with 202 diethyl ether in 60-8OoC petrol gave firstly 

unreacted Imine (60%) and then the title compound (0.58g, 15%) as colourless prisms m.p. 

197-198oci .;L4aax(6) 346(113,600), 364(114,232); - 1600, 1490, 760, 'IlOCm-1; sn(==J) 

7.5(5H,m.C&5-), 7.16(2R,dd.J-Wis, J~ltlz, R-l,E-2). 6.91(2x28, 2sm, E-3, E-4, E-10, R-11), 

6.25(2H,dd,Jl=6fis, J2=lRs, R-4, R-9). 2.92(2xZfI, 2xt. J=7fin, R2-6, R2-7), 2.69(2x2& 2Xt. J=7RS. 

332-5, R2-6) k~(ClXl3). 140.3(~),136.6(s), 131.5(S), 130.3(S), 129.7(s), 129.0(d), 128.5(d), 

126.2(d), 126.0(d), 124.6(d), 120.5(S), 30.8(t), 20.6(t) [Pound: C.90.31 A.6.51 N,4.l C25R21N 

requires: C,59.51 A,6.3; N.4.281. 

Subsequently the yield of this product was increased to 40% by reacting the substrate (2) with 

one mol. equivalent of n-butyllithium at 09: under an atmusphere of nitrogen and then allowing 

the reaction mixture to - to roan-temperature exposed to atmospheric oxygen. After a further 

24hr the solvent (TEF)was remnved and the productpurifiedby Chnllaeography(aS before). 

a-Tetra.lone (4.5g, 0.03W) and trimethylsilylcyenide (5~) containing a trace of anhydrous einc 

iodide were sealed in a flask and stored at Og: for several days under dry conditions. At the 
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end of this time the reaction mixture was syringed into a suspension of lithirrm alminium hydride 

(1.5g)in drytetrahydrofuran (THy) (lOOc&) maintained at OW. The coolingbathuata then 

remoyed and the content6 oE the flask heated at reElus for 3 hr. Water (5om3) and then 30% sodium 

hydroxide(?c&)usreintroduced intothe cooledmedi\nand thenwrewater(5&+). l%e 
tetrafuran layer was separated and the agueous layer uas extracted with diethyl ether (3x20~113). 

Finally the organic phases were combined, dried and evaporated to yield the title compound as a 

colourless oil (4.9g. 90%). - 3380, 3330, 2940, 1490, 1450, 760, 75-l; 8H crJcl3 

7-7.5(m,4H, aromatics), 2.8(m,4E, -_2-NH2, C4+2), 2.2(bs.35, exchanged with 020, F2, O_B), 

1.95-1.6(m,4& C2<2, C3-H2); a/s 177. -- 

1-[N-(Triphenylma~yl)amincmethyl]-l,2,3,~tetr~~n~~~e~-l~l(l2) 

Wphenytithylchloride (l.lg, 0.04M) in Analar chloroform (lOar13) was added to a solution of 

I-aminomethyl-1,2,3,4-tetrahydronaphthalene-l-o1 (11) (0.79, 0.0434) in Analar chloroEozm (4Ocm3) 

and anhydroua triethylamine (2c?m3) maintained at 0-5oc. After the addition the reaction mixture 

was albwed to - to - temperature during 24 hr. The solvent was then evaporated off and 

the residue ch-tographed on neutral grade alumina, eluting with ethylacetate/60-80oC petroleum 

ether (lr5), to givs the title cunpound as a colourless crystalline solid, m.p. 158-15% (0.63g. 

95%). vaax(CHCl3) 3450, 3060, 1490, 145Ocm-1; 6~(C0C13), 7.6-7.0(m.198, ammstics), 2.9(m,lIi, 

exchanged with D20), 2.8-2.2(m.58), 2.0-1.85(m,4H) [Found: C, 85.51 8. 7.11 N. 3.1 C30H29NO 

reqUiref3: C, 85.91 H, 6.91 19, 3.3%]. 

1-[(N+riphenylmathyl)aminomethyl]-3,edihydronaphthalene (15) 

A mixturs of l-[(N-triphenylsuithyl)aminawthyl]-l,2,3,+tetrahydronaphthalen+l-ol (lg. 0.02444), 

triphenylphosphine (0.73g, 0.02734). carbon tetrachloride (0.4m3), dry triethylamine (0.21g. 

O.O243l), and dry acetonitrile (SOcm?) was heated at 509: for 24 hr. Ths solvents uers then 

-ved in vacua and the residue chrunatographed on a column of silica using diethyl ether -- 

6-09: petroleum ether (1x1) as the eluant. This gave the title wnd as a colourless 

crystalline solid (O.OSg, 40%). m.p. 10+106oC1 -4) 220(22,2OO)na# r*lax(CHCl3) 1600, 1490, 

145OCm-li 6g(CDCl3), 7.0-7.6(19H.m, aromatics), 6.24(lH,t,JPSHs, C2$), 3.08(2A,d,N~2) (when 

the 15 n.m.r. sample was shaken with 020 this signal collapsed to a singlet and that at 81.67 

disappeared), 2.68(2Fl,m.C+-22), 2.30(2H,m.C3-!2), 1.67(lH,t,NEj). Elemsntal analyses results 

were variable. q/S B+ 401.2174; C3@27N reqUiYh3S: 401.2205. _- 

spire-[1,2,3,4-tetrahydronaphthalen-1.5'-(1'.3 *-acawlidin-2*-one)] (16) --~ 

1-Rmincmethyl-1,2,3,Metrahydronaphthalene-l-o1 (29, O.OllU) was added to a suspension of 

anhydrous potsssium carbonate (1.69) in dichlo mmathane(5OC&)Paintainedat -6ooC. lb this 

was added phosgene (14cm3 of a 12% solution in toluene) and the mimture was allcwed to warm to 

rocm temperature during ll/2 days. The solvent was then removed in vacua and the residue 

chrcmatographed on alumina (neutral grade) using ethyl acetate/60-8OoC petroleum ether (1~1) as 

eluant to afford the title compound as a colourless oil (0.7g. 30%); m.p. 149-15OoCi -4) 

213('7,66O)nm; us,as3300, 1750, 1490, 1430 and 76Ocm-1; 83j(COC13) 7.5-7.0(m,4H, aromatics), 

6.7(8,lH,NIJ), 3.7(2xd,2H,Jo9Iis, CIJ2-N), z.g(t.28, J-5.8Hs, C4_R2), 2.5-1.8(m,4H,C2-fI2.C3-~2); 

5c(CDClg), 137.3(2xs, C-4a, C-Ea), 129.0, 128.6, 126.9, 126.6(4xd, C-5, C-6, C-7, C-8). 

82.2(S,C-1). 54.3(t.C-4'). 35.8(t.C-4). 29.l(t,C-2), 19.7(t,C-3); m/a &203.0%4, Cl2Efl3tR?2 _- 

requires: 203.09%. 

Alternative preparation of Spiro-[1,2,3,4-tetrahydrlen-1,5'-(1*,3* -oxasolidin-2'-one)](l6) 

The aminoalcohol (11) (3 .Og, 0.017M) in dry tStrah*fUrSS (2Ocm3)was added slowly to a 

solution oE l,l*-carbonyldiimidasole (2.7g, 0.01734) in the sams solvent (5Ocm3). me reaction 
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rixture waB etirred for a day and the taolwnt then wan w*rated off to leaw a residue *hich 

was triturated several timee with carbon tetrachloride. It m then disBolwd in a am811 volw 

of ethyl acetate and chrumatographed on neutral grade alumina eluting with ethylacetate/60-8OW 

(lrl) to yield the title capound (16) which had identical phyeical characteristics to tho~se 

described previously. The yield wxw 1.19, 36.68. 

-thy1 chlorofomate (1.6cm3) ~88 added in small portions to a 8olution of l-mathyl- 

~~1,2,3,rL-tBt~~n~t~lens-l-1 (11) (2.4g, 0.014N) in dry pyridine (3Ocm3) (previously 

distilled from potaseium hydroxide). The reaction mixture wa6 stirred for 12 hr and water 

(15cd) 8nd diethylether (lOOcm3)uere then added. The etherlayerwaa collected and the 

aqueous phase waB extracted sewral tW8s with portione of diethyl ether. The ether layer and 

extra&B were dined, washed with water, dried and waporated to afford the title cclpound a~ a 

colourlees 8olid m.p. 97ac(2.lg, 70%). m 3420, 3340, 2940, 1700, 1540, 1250 and 76Ocm-1; 

8ll(=13), 7.45-7.05(m,58. aJXXlHtiCB), 4.25(S,38,~2-e), 3.95(8,38,~3), 2.85(t,2H, 2=2.5Hs, 

C4+2), 2.3-1.8(m.5S.C2-~2, Cl%)J SC(CDCl3) ;51.5(~,_-3). 137.6, 135.7(2x& C-4a, C-ea), 

129.9, 128.9, 127.0, 126.1, (4xd, C-5, C-6, C-7, C-E), 78.7(S,C-l), 56.6(9,-a), 

Sr).O(L~2NE), 35.5(t,C-4), 2a.qt.c-2). 19.5(t.,C-3), [Pound, c, 66.2~ 6, 7.51 N.6.0 c13Ii17No3 

r8WireSr C,66.4; 8.7.2; N,6.02]. 

l-(N-H8thylu&hylamino)-l,2,3,4-tetrahydronaphthalene-l-ol (11) 

A euspension of lithium aluminium hydride (0.879, 0.22M) in dry tetrahydrofuran (3-3) waa 

maintained at 09: in a weeel protected frao atmospheric moiBture. 'IbthiBwaS added 

l-[N-(methw nyl)methylamino]-1,2,3,4-tetrahydromthalene-l-o1 (0.9g, 0.028&f) in 

tetrahydrofuran (2OcG). After the initial reaction had subsided, the temp8rature inside the 

flask wan allowed to rice to - conditions during a period of 20 hr. Aqueous sodium hydroxide 

(20%) was added carefully drop by drop to the reaction mixture until all the excess reagent had 

been de&rayed. The mixture was then diluted with more tetrahydrofuran (50~~13) 8nd filtered. 

Finally, the filtrate was collected and the solvent remowd to give the title compound aa a 

yellow oil (0.73g. 98%). m 3400, 3320, 2940, 1450, 760 and 730~x11 8(CDC13), 6.9-7.4(n,4H, 

-tics), 2.8(bB, 2Ii, N-CR2), 2.50(8,3A,~3N), 2.3(ba.l&~), 1.7-2.2(m,70.3-2 + T)J q~ 
- _ 

191. AtbUptB to obtain a BatiBfaCtOry elePPenta1 analyBiB for this caapOund failed. 

Spiro-[1,2,3,4-tetrahydro~thalen-l,5*-(3*dlathyl-l*,3*-oxa8 olidin -2'-one)] (16) 

A mixture Of anhydrOUS p&a%iirmp carbonate (10.4g, O.O76M), dry dichlo me(50aG)and 

l-CN~thyl+m.i-thyl]-l,2,3,4-tetrahydronaphthalene-l~l (0.739, 0.038~) was maintained at 

-6doc and treated with phoegene (4.7& of a 12% solution in toluene). After 2 hr, the reaction 

mixture wa8 allcnred to w8rm gradually to rock teu@erature during 24 hr. The aolwntswerethen 

re~mwd in vacua and the residue chrao8tographed on neutral grade alumina eluting with 

ethylaCetate/60-80°C petroleum ether (111) to give the title compound aa a colourlesa oil. 

-3450, 2940, 1750, 765~~1-1~ 8a<co~l3) 7.+7.05(m,48, aromatics), 3.62(2xd, 28, J=8.5Sx, 

C4-!2), 2.98(8.38,#), 2.8(m,2E,C4-K2), 2.3-1.95(m,48,CT82,CJ-B2)J 8&CJX13), 183.3(B.C-2'). 

137.2(2xe, C-4a, C-Ea), 128.9, 128.4, 126.8, 126.3(4xd, C-5, C-6, C-7, C-8). 78.l(~,C-l), 

60.6(t,C-4'). 35.9(t.C-4). 3l.O(g,N$l3), 29.0(t,C-2), 19.6(t,C-3)J n/z M+ 217.1103 Cl$i&Q __ 

I'BqUireBr 217.10%. 

Spiro-[1,2,3,4-tetrahydronaphthalen-l,2*-oxacyclopropane] (13) 

Dimeuryl8ulphoxonium iodide (3Og, O.luI) wae added rapidly to a well stirred suspenBion of sodium 
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hydride (3.39, 0.143) in wdmuuw (50=3)vwanMreof 

nitrogenarnlma%ntaImd ato%. Afterthe~ition, mtlrringwee oontinud fora furt.?mrlSdn 

and1-tetralone(1og, 0.07N)waetrmn lntmducsd. ~reactiondxt~wa8allaadtornarmto 

romp -rat- and It wan then heatedto reflux forlhrand finallyeet aeidetoaool 

overnight. ~~6sg~~r(l00a3)rru~~and~productat~intodlrthpl~r 

(2xlOOc&). Evapcration of the amblnd, dried extracte afforded the oxlrane (13) a6 an oil (llg, 

SE*), - 3140. 2940, 14SO. 1450, 76-11 sa(CoCl3) 7.55-6.65(4&r, +wcmatAce), 2.SO(2E,sJ, 

C&I,, 2.69-1.59(6&m,C~,C3-~2,C4-~)J 14/g 160 [Found: C. 62.3~ 5, 7.1 calculated for 

Cll3QOJ C, 62.51 8, 7.5%]. 

l- BydroJrgrethy1-3,wUhydronaphtha1ene (14)lO 

The eporida (205) (1.5g, 0.009X) in dlmthylfom (40c+) containing benaylamine (lg, 0.009!4) 

was naturated with hydrcgen chloride during 3 hr. Water uan then added and Eufficlent oodim 

cask%onatetorondertheaixtureneutraltol.itmuta. Thiewasthen extracted tithdiethylether 

(3~2Ocm3)and the acbinedextracta, dried and evapcratedtoyleldagm.Chrcmabgraphyon 

neutral grade aldnauaing diethyletherand60-e09:petrole\rmether(11l)gaoethe alcohol 

(207) (0.4qg. 30%) a# an oil. Early fractIona ccmtainingunreacted startinglaterial(0.9g, 

60%)~ m 3400, 2940, 1460, 1450, 750. 73Ocm-1) Q(COCl3) 7.3-7.0(4&m, arcmatlce), 6.O(lE,t, 

2=4&z, Q-g). 4.5(28.6.~), 3.0-2.7(2&m. C4*), 2.5-2.2(28.P.C3-&), l.S(lE,bo. exdhangad 

with 020, *)J I/x & 160.0666~ CllEl20 requires: 160.0867. -_ 

Alternative preparation of - l-h* thy1-3.4-dihydronaphthalene (14) 

Ihe epcxide (13) (0.69, 0.000534) in dzytetrahydrcfuran (5-3) containing alnc iodide (1.75g) 

wa6 etirred for l5 min and beru;ylamine (0.5g, 0.005N)waa then added. l% reaction mixture wan 

allowed to &and for 12 hr, Ma solvent wan then remcvedandtheresiduechrcaatographedon 

neutral grade alumina ueing diethyl ether/60-609: petroleum ether (181) a6 eluant. Thie gave 

the alcohol (14) a6 a colourleea oil (0.39, 50%). Allepectroecopicdataforthleccnpwnd 

agreedwith theme obtained for the pro&act frcmthepreviou6 wripent. 

3,4-Dihydro-l(2E)rethylenenafMhabne (18)ll 

n-5utyllithirm in dry diethylether (SScm3, 0.1433 solution) wan added alcwly to a mixture of 

triphenylphoaphonium icdide (56.6g. O.lyO in dry dlethyl ether (25ocd). After 20 Pin, 

tetralone(12cn3, O.SM)waa introduced into the reactionmixturewhichwaa stirred at room 

t&&ature for a day and then heated at reflux for 1 hr. 

Water was then added to dinecalve the aalte rihich had formed and the organic layer wan dried and 

evaporated tc give an oil. TM8 materialwaa chrocatographedonalrmpinaueing6~609:petrolto 

elute the title corapound (6.59, 50%) a6 a colourlen6 oili - 16-l sa(CLXZl3). 7.2-7.0(4&m, 

JJrcmatiCe), 5.5 and 4.9(2xlFI, 2xd 5=0.7lia, m-2), 2.8(2E,t.J-45%. C4*2), 2.6(2&b& J-4.552, 

C2-52). 1.9(2&t, zl-4.53Iz, J2-4Ea. C3<2)1 5~(CZlCl3), 143.5, 137.3(2xa, C-4a, c-ea), 129.2, 

127.6, 125.9, 124.2(4x& C-5, C-6, C-7, C-6). 107.6(t, exocyclic carbon), 33.3(C-4). 30.5(C-2). 

23.6(C-3), the reeonance pceition of C-l could not he assigned. q/z 144. __ 

i-5uid0-1-icdcmethyl-1,2,3,+tetmhydnmqhthalene (19) 

sodium azlde! (2.39, 0.035H) and anhy&ow acetonitrlle(40c&)were cooled to-159:andtreated 

with iodine wnochloride (2.6g. 0.02~)inaMydrow acetonitrile (4cd). The addition took 
placeowraperiodof15minandthereaction mixture ua6 *tlrred for a further 10 min before 

3,4-dihyuru-1(28_)%thylene~thalene (2g. 0.014n) - introduced. TheYBaCJtionWXt~waS 

then allcwd to ntir and warm to rwm ~rature overnight. 
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Water (3Ocm3) was then added and the pruduct extracted into diethyl ether (2x20003). 'Ihe 

ambined dried ertracts were ePaporated to afford a yellow oil (4.29, 95t)l ~~960, 2120, 

1500, 1%0, 1260, 770, 7w-lt 5&CDCl3) 7.5-7.0(4&m, -tics), 3.45(2R,s,Qj2I), 2.79(2&t, 

J=4Sa, C4-R2), 2.4-1.6(4&m, C2-a3, C3-R2)8 5&CDC13), 137.4, 134.5(2xs, C-4a, C-ea), 129.6, 

128.5, 126.7(3xd, C-5, C-6, C-7, C-E), 63.9(s,C-l), 34.4(t.C-4). 29.Yt.C3). 19.5(t,c-2), 

16.6(t.F2I); 5@ 313. -_ 

Spiro-[1,2,3,4-tetrahydronaphthalen-l,2'-(lR-aeacyclopropane)(l,R=R) 

l-Azido-l-iodQPBthyl-l,2,3,4-tetrahydronaphthalene (1.6g, O.OlW), in dry diethyl ether (15cm3) 

was added slowly to a suspension of lithium aluminium hydride (1.2g) in the same solvent (10~1~3) 

maintained atm. After the addition the reaction mixture was allowed to warm to room 

tqrature overnight. Rxcess reagent was then destmyed by the addition of 20% aqueous sodium 

potaseium tartarate solution and the ether layer decanted off. The reeiduewamwashed twice 

with diethyl ether (1001~113) and the cou&ined organic phases were then dried and avaporated to 

yield the a6iridine (l,R-R) as a very unstable colourless oil (O.lg, 60%); uaaw3300, 2940, 1500, 

1460, 76oCm-1) 5a(CDC13)7.25-6.60(4R,m, aromatics), 2.90(2R,M,J=4fIa, C4_R2), 2.12(lR,s,~, 

exchanged with go), 2.05-1.76 (6S,m,E2R, C2-112, C3-E2)r WE 159. 

The N-msthoxytxrbonyl derivative (l,R=CC~bls) of this campound was made by reaction with methyl 

chloroformate and triethylamine. It iS also an oil) pbmar 1700, 1440, 76oclh1) q/4/a 217.1119 -- 

C13Il15N@ reguiresz m/s 217.1103. __ 
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