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Our intemt in stodying the biological actitiy of 2-@kylso+thuted) &qJale&~Prcuqedustosedrch 
foranakemateentqtothisclass. Gneapproachofpaaicularintuestwasatwo-stePt4eqmzcdriveabyabase 

mediatedin~~edditioneliminatimnacdonofanappropiatelysubstituted~y~7(toform8) 

followed by double bond -on to form the carbapcnem 8b (eqn.1). 

RESULTS AND DISCUSSIONS 

Auim~pinolu~additi~ l3yntwsstmtegywastbermcocamollsd 
design of suitably substituted allylic azaidhm 7 (BWG = S@Ar). The logical srattiq Point for the e of 

suchazetidinones7isthe4-acetoxyazetidinone6.13~s,inaFeactionamenabletoscaleup.azetidinooe6readily 

reacted with ~roPargy1 bromide in a Reformat&y-l& &on14 facilitated by BqAlCI (Scheme 2). The msuhing 

product, 9, reflected a skxeou~trolled, &incorporation of the ~ropargyl moiety (the only proaUa obsaved).*s The 

preferencefor~facesu~ti~isconsistentwiththat~inatherreactionsof6with~~~~or 

organotin~reagentsasweilasLewisacidenoMe&~ The4qqargylaz&dinone9wasisoletedin67%yield 

followingasimPle~ AlkylationoftheaMidin~nitrogmof9wasacMevedwithbrmnoaceticedd 

andstrongbase. Thefreeecid1O,producedin9o4byield,wasthen~tothepnitrobenyleraaunder 

standud conditions. The two-step akylationesteriication quenc4$ gave an enhanced yield of 11 m to the 

obvious and more direct axeddino* alkylation with the pniuohenzyl tn-omoaceute.~ 

A key reaction in this synthetic scheme was the chemo and mgiosekctive “icdo-sulfonylation” of 11 to form 

the iodovinyl sulfom 12. This method, a modification from that of Tmc-b and later Koboyashi~, entaikd 

heating the a&dinone 11 with excess iodine and sodium pfluoroPhenylsulPhinate in a b@hssii system. We found 

thatinadiationwitha300Waniacsndescedlamppositionedcloseeroughtosuptainaatndv~expeditedthe 

formation of ~rcduct sulfone 12 which was obtained in 86% yield 
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EtOAc-H 20,hv 

OTBS 

OTBS 

PNB=p-nilrobenzyl 

With a reliable synthesis of the iodovinyl sulfone ia hand, we next explored the intramolecular aMion- 
elalationlingclosure. onaatment with LiN(TMS)2 at -78°C the sulfone 12 cyclized to the AZ,, c&qenem 

13 in 58% yield following an acid quench and aqueous workup. Isolation of plre 13 required only a EtOAckxane 

triturationprocedum. LesseramauntpoftheAzendoproduct14(relativeto13)aref~~~inthemosher 

liquor.~ We obtakd higher yields of 13 by choosing conditions that include: low tempemtums (-90” to -78T), 

shmreactiontiks(0.3to1h)and1.3to1.5equialentsofbase. Ontheotherhaud,highxeactiontempemtmw, 

longerreactiontimesasHne~asmorebaseincreasedthemtioof14to13 butattheexpenseoftheoverallproduct 

yield.24 
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Figure 1. Solid-state structure of the major dkaemomcric product 
isomer 13 from the intnunokcular addition&Mnation. 

Initially,wew~unsureoftbes~alassignmmtoftheA2cxoisanerl3,IrrlHNMR~~ 
on 13 proved inconclusive. However, a single crystal X-ray analysis of 13 revealed its abaohne contigumtion 

(shown in Fig. 1). Interestingly, the Z double bond geometry pmaidea in 13 and the mom stmically congested p 

o&nation of the C-3 carboxylate is apparent. 

Talringthesetwoobservationsintoconsiderationonecanptoposea~~mechanisticcourseforthis 

cyclization. InScheme3astepwiseadditioneliminationsaquenceispresentedtoaccountforthestereochemical 

outcome observed in the A%xo product 13. Base treatment of 12 most likely forms a teactive non&elated eater 

enolate 15. The conformation of this enohue ensums the j3-orientation of the catboxytate on cychxation. This 

reasoning is quite similar to that originated by Hanessian in a conjugate addition strategy towatds thienamycintt 

Cyclixation of 15 to 16 followed by bond rotation to 17 and subsequent iodide ehmination would give the &isomer 

13. The actual mechanistic coume opemting hem may indeed be mom involved with other (concerted and/or 

reversible) pathways opemting. The complexity of nucleophilic VinyJic addition-ehmim&on processes is well known 

and the mechanistic course of such reactions depends on the nucleophilic and vinyhc substituents.~ 

In order to evaluate the mictobiogical activity of the Akndo carbapenem 14 both of the prot&ing 

groups (TBS and PNB) were removed. Two tomes, shown in Scheme 4, proved to be effective for generating the A*- 

endo hydroxyethyl derivative 19, starting from either 13 or 14. Jsomerixation of 13 using Hunigs base in 
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TBS 
P 

OTBS 

Z-isomer 

CIQCl2 at room temm gave 14 in quantitative yield. The AQndo isomer, when treated with buff& n- 

BtqNF,3b hydrolyzed to the hydroxyethyl derivative 18. Aknatively, anorhez mefhod nqui+ dilute rqueolls HP 

in CH3CIP could be used in the TBS-hydrolysis of 13 to give 18. Htmigs base hwmerk&onofl8afTo~kdthe 

Akdo&xpenem19in76%yieldforthe2-stepprocess. Inten&@y,theHp-cH3CNmethodatuaedthe 

decomposition of the AQndo isomex 14. 

Inthefinalpofthesynthesis,theA~endocarbapenemwashydroeenolysedinthe~ofNaHco3to 

yield the sodium salt 20 in 89% yield27 following reverse phase c hwnamgqhy.ThenCcrobMogicalactivityof28 

was poor to moderate against a panel of Gram-negative and Gram-positive organisms, and Rlbstanrially lea9 active 

than imipenem 2, the standard used for comparison. 

ThenoveladditiotMimhwionstmtegyreportedhereiaunnp~theexisdng~~ 

methods. Though not discussed. this method is general for a variety of aryl sulfones. 
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OH 

‘CO$NB 
19 R=PNB 

17 

WW 2KJ-i 2 

20 R=Na 
diomn&20,89% 

EXPERIMENTAL SECTION 

rvmingpointsare- Eleme&alanalyseswereobta&lforallnewcompounds~repoltedwhen 

possible. chmnatographic sepamtions were done using either thin layer platea (Analtech silica gel GF). flash 

column-silica gel or nwezsed phase thin layer or preparative plate4 (Anal@& RPS-F.L NMR spefztra wert recorded 

u&g a m-300 WB or a GE300 Sv. Massspef5rawenztecordedonaFhmiganMat!JO(forchcmical 

ionizations~~aad~~chemicatbnizatian-DCI)oraVGZABSEspectrometer (forfastatom 

bombardment spectra-FAB). Sodium chloride was the matrix component for the FAE mass spectm. IR spectra were 

eco&donPerkh~-E%nerModeI21 infraedspectrometer. ThesiaglecrystalX-rayanalysiswasperfotmedby 

Molecular Structure Cqoration, 3200 Research Forest Dr., The Woodlands, TX. 

(3S,4R)-3-[(1R)-1-[[(l,l-Dimethylethyl)dimethyls~lyl]oxy]ethyl]-4-(2-propynyl)-2- 

azettdinone, 9. To a dry thee neck round bottom flask equipped with a mechanical stirrer. 1000 ml addition 

funnel and thermometer was added 146.6 g zinc (2.25 mol) and lL tetrahydrofuran. The+ suspension was stirred at 0’ 

under an atmosphere of argon while 800 ml of die~&ylaluminum chl~(1.8Miatolueae)wasaddedviacannula. A 

solution of 320 g (1.11 mol) of [3S-[3a(S*),4beza]]~4-(aaetyloxy>3-[l-[[l,l~y~yl~y~yll~yl~yll- 

24zeddinone and 168 ml (1.51 mol) propqyl bromide (80% toluene solution) in 800 ml &trahydrofuran was added 

viaadditionfunnelovff9ominutesandthereactionmixturewasstirredatoOCfortwohours,thenatroom 

te.mperature ovemight. The reaction mixhue was cooled to O°C and 200 ml of pyrk%ne was ad&d dropwise ovef 50 

minutes. The solution was then fdtered through diatomaceou earth and washed with dichloromethane. The fitrate 

was concentrated in vacua to lL and the solid was dissolved in dichloromethane~ The resulting solution was added 
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over45mirmtestoastified3L~ofi~~endstirringwas~forluradditional30mimdes.Tbe 

solution was filtered through hydrous magnesium silkate and the filtrate evapomted to affcrd 1%.6 g (66.9%) after 

recrystallizationfromheptan~ mp lib117oc. 

1H NMR (CDC13) 6 0.078 (s, 6H). 0.877 (s, 9H). 1.23 (d, 3H), 2.05 (t, acetylenic HI, 2.54 (m, 2H. propargyl 

CH2). 2.90 (m, H3). 3.86 (m, Hq), 4.21 (m. HI, 5.98 (brs, OH). 

13c NMR (CDCl3) 6 4.3 (2C, CH3). 17.9 ( quatenq). 22.6 (CH3). 24.6 (propargyl C), 25.7 (3 CH3). 48.8, 

63.9 (aztidinone C’s), 65.0 (COSi), 70.9 and 79.7 (acetylenic 0). 168.0 (CO); XR(KBr) cm-l 3308 (alkyne), 

3208 (NH), 3140 (NH), 2975.2956.2928,2897,2118 (alkyne), 1754 and 1723 (cc+amide); opt. Rotation 
(CH3OH) [a] E = -6”s cont. = 0.6125; Anal. Calal. for Cl4H25NO2SI: C, 62.87; H, 9.42; N. 5.01. Found: C, 

62.97; H, 9.32; N, 5.15. 

(3S,4R)-3-[(1R)-1-[[(l,l-Dimetbylethyl)d~metbylsilyl]oxy]ethyl]-2-oxo-4-[2-propyny~-l- 

azetidtneaeetle acid, 10. A 4.48 g (93.3 mmol) suspension of prewashed sodium hydride (50% crispersea io oil) 

in2oOmlofanhydroustelrahydrofuranwascooledinanicebathunderargan. Tothissuspensionwasadded,overa 

30 miautc period, a solution of 10 g (37.5 mmol) aze&Ume 9 and 6.22 g (44.7 mmol) brwnorscecic acid in 

anhydrous tetrahydrofucan (125 ml). The resuWng reaction mixture was stimzd for an additional 20 minutea, then 16 

mlofdrydimethylfollnamidcwasaddcddmpwise. Theicebathwasremovedandthesuspensionwasstixmd 

ovemight at room temperature. lN Hydrochloric acid (100 ml) was slowly added to the suspension followed by 200 

mlofwatcr. Thcproductwasextractedin3x3OOmlofethylacetate. Theorganicphasewasthenwashedwith2x 

200 ml of water, 2 x 200 ml of brine. dried over magnesium sulfate and fdtered. The fW was evaporated to give, 

after recrystalliion from hot hexane, 10.9 g of product 10 (90%): m.p. 86-88% 1~ NMR (CDC13) 6 0.07 (d, 

6H, 2CI-Q). 0.9 (s,9H, 3CH3). 1.24 (d, 3H, CH3). 2.1 (t, acetylenic H), 2.6 (m, 2H, propargyl CH2). 2.97 (dd. 

H3X 4.0 (m, I-Q), 4.14 (AR quartet. 2H, CH2CO2). 4.2 (p, CHO Si); 

13C NMR (CDCl3) 6 5.6, -4.4 (SiCH3). 17.8 (Sic), 22.3.22.5.25.6 (3CH3), 42.0 (Q&$O2H), 54.0 (Cq). 

63.1,65.3 (C3 and CHOSi), 71.4.79.4 (2 acetylenic), 168.33 (~&tam CO), 172.4 (CO2H); IR (KBr) cm-l - 3277 

(slkync), 3400-2600 (broad-OH), 2%8,2932,2858,2124 (alkyne). 1755.1702; MS (U-Ammonia) (m/e). Anal 

Calcd. for Cl6H27NO4Si : C, 59.04, H, 8.36; N, 4.30. Found: C, 58.90; H, 8.23; N, 4.29. 

(3S,4R)-3-[(1R)-l-[[(l,l-Dimethylethyl)dimethyls~lyl]oxy]ethyl]-2-oxo-4-(2-propynyl)-l- 

azetidineacetic add,(4-nitrophenyl)methyl ester, 11. To a THF solution (25 ml) containing 1.38 g (4.65 

mmol) of the acid 10. and 0.782 g (5.1 mmol) p-nit&~@ alcohol was added 1.05 g (5.1 mmol) 

dicyclohexylcarbodiimide and 30 mg dim&ylaminopyridh~. The resulting reaction was stirted ovemight and then 

iilteredthroughabedofdiatomaceous eatth. After the addition of EtOAc (50 ml) the organic solution was washed in 
sequence starting with water, 5% HOAc, water and finally brine. The organic solution was dried (MgSO4) then 

Nteted and following solvent removal the product was tecrystahized from EtOAcJhexane to yield 1.62 g (76%) : m.p. 

68-71% lH NMR (CDCl3) 6 0.06 (2s. 6H, 2CH3). 0.86 (s. 9H. 3CH3). 1.24 (a. 3H, CH3). 2.0 (t, lH, 

acetylenic), 2.58 (m, 2H, propargyl CH2). 2.95 (dd, I-W, 3.95 (m, Hq), 4.13 (d, 2H, CH2N), 4.19 (m, CHOSi), 

5.26 (d, CH202C). 7.52 (d, 2H). 8.23 (d, 2H); IR (ICRr) cm -1,3223 (terminal acetylene), 3114,3072,2978,2952. 

2932,1760,1736,1607, MS (CLAmmonia) (m/e) : 478 (m + NHq)+, 461 @RI+); Anal Calcd. for 

C23H32N206Si : C. 59.98; H. 7.00; N, 6.08. Found: C, 59.93; H. 7.06; N, 6.22. 
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(3S,4R)-3-[(1R)-l-[[(l,l-DimethylethyI)~dimethylsilylloxy]cthyl]-2-oxo-4-[3-[(4- 

floorophenyl)-soUonyIl-2-lodo-2(E)-propenyll-l-azet~d~neacet~c acld,(4-nltropheayl)methyl 

ester, 12. A two-phase system cw ethyl acetate (SO ml), water (25 ml), the acetylene ll(l.1 g - 2.25 

mmol). iodine (0.61 g - 2.4 mmol), sodlum 4-tluorophenylsulfi&e (1.05 g - 5.8 mmol. Parish Chemical Co.), 

sodium acetate (475 mg - 5.8 mmol) and sodium bicarbonate (487 mg - 5.8 mmol) was prepared. The maction 

mixturewasdegassedwithargonandthenirradiatedwithaUX)Wattlamppositioned~emuebtosustainas~y 

mflux. Thtreactionprogresswasm~~bytlc(3o4bEtoAc-7~henane). AfterO.5btheiodinecolorhad 

dissi~andthereactiarwa9~tedwithethyl~(N)ml)thentheaqueous~~TheBtoAc 

solutionwaswashedwithwaterthmbrhleendfiMllydried. Purlficationofthepmduct12viaflashsllicagel 

chromatography yielded 1.45 gm (84%) as a colorless oil: lH NMR (CDC13) 6 0.07 (s, 3H. CH3). 0.08 (s, 3H, 

CH3). 0.87 (s, 9H. 3CH3). 1.25 (d, 3H, CH3). 3.22 (dd, lH, H3), 3.35 (dd. 1H. allylic CH), 3.8 (dd, lH, allylic 

CH). 4.05 (dd, 2H. CH2CO2). 4.2 (m. 2H, H4 + CHOSi), 5.25 (s. ZH, CH20). 7.06 (s. vinyl H)7.25 (t. 2H, 

aromatic), 7.5 (d, SH, aromatic), 7.9 (dd, ZH, aromatic), 8.2 (d. 2H, aromatic). IR (neat) cm-l, 3105.3045,2954, 

2930,1760,1590, MS (CLAmmonia) (m/e) : 764 (M + NHQ)+, 747 [M+H]+. 

(5R,6S)-3(Z)-[[4-FIaorophenyllsulfonyllmethylene-6-[(lR)-l-[[(l,l- 

dimethylethyl)dimethyloxylethyll-7-oxo-l-~abicyclo[3.2.0~heptane-2-carboxyllc acid, (4- 

nRrophenyl)methyl ester, 13. To an argon degassed THF solution (15 ml) of the iodovinyl sulfone, 12 (1.4 g - 

1.93 mmol) stirring at -78’C was added LiN(TMSh (2.5 mm01 as a 1M THF solution) dropwise over a 5 min. 

period. The resulting reaction was stirred 45 min. and then quenched by the addition of acetic acid (0.2 ml - 3.3 

mmol) followed by the addition of KH2PO4 (1.5 mm01 as a 0.5 M aqueous solution). This mixture was then allowed 

to warm to 0’ followed by an aqueous wodmp (EtOAc - water and then brine). After drying the orgaalc solution 

(Na2SO4) the crude reaction product was isolated as an oil. T&ration of this oil (20% EtOAc/80% hexa@ gave a 

yellow solid (675 mg - 58%) : lH NMR (CDCl3) 6 0.08 (s. 6H, 2CH3). 0.88 (s, 9H, 3CH3). 1.23 (d. 3H, CH3). 

2.63.0 (m,3H, IQ and ZHi), 3.8 (m, H5). 4.2 (p. CHOSi), 5.25 (s, H3). 5.4 (s, 2H, CH20). 6.35 (s, vinyl H), 

7.2 (t, 2H, aromatic), 7.68 (d, 2H, aromatic). 7.8 (dd. 2H, aromatic), 8.2 (d, ZH, aromatic); 13C NMR (CDC13) 6 

-5.1, -4.4 (2CH3). 17.9, 22.6, 25.6, 39.8, 53.2, 62.4, 65.4, 65.6, 66.4, 116.7 (2C). 123.6 (2C). 125.1, 128.8 

(2C). 130.5 (2C). 136.1, 142.5, 147.7, 157.9 164.2, 166.6, 167.6. 171.7; IR (KBr) cm-l 3103. 3078, 3073, 

2955.2930,1771,1744,1591; MS (CLAmmonia) (m/e) : 636 (m + NH@, 619 (M+I-I)+; Anal. Calcd. for 

C2gH35FN20gSSi : C, 56.29; H. 5.70; N, 4.53. Found: C, 56.19; H, 5.72; N, 4.46. 

Isomerization of the A2-exo carbapenem, 13 to the AZ-end0 isomer, 14. To a CH2C12 (2 ml) 

solution containing the A2-exo isomer 13 (190 mg - 0.31 mmol) was added diisopropylethyl amine (1 ml). The 

n~ulting solution was heated at 35’C u&r an argon atmosphere for 5h. Evaporation of all volatiles left a solid 

nzsidue whose proton NMR indkakd a complete and clean transformation to the Akxlo isomer 14: 1~ NMR 

(CDW 6 0.08 6, CH3). 0.09 (s. CH3). 0.88 (s, 9H. 3CH3). 1.22 (d. 3H. CH3). 3.08-3.35 (m, 3H allylic CH2 

and Hg), 4.28 (m, H5). 4.52 (dd, 2H, CHzSO2). 5.15 (dd. ZH, CH202C). 7.18 (t. 2H, aromatic), 7.58 (a, 2~ 

aromatic), 7.85 (dd, 2H. aromatic), 8.2 (d, 2H, aromatic). 
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(SR,6S)-3-[[4-Fluorophenyl)-sulfonyilmethyi]-6-[(lR)-l-hydroxyethyl]-7-oxo-l- 

azabicycio[3.2.Olhcpt~2-ene-2-carboxyiic acid,(4-nitrophenyi)methyi estei, 19, vi0 the AZ-exo 

isomer, 18. The A*-exo isomer 13 (250 mg - 0.36 mmol) was dissolved ln 2 ml CH3CN. To this was added a 

(3H3CN solution (25 ml) containing 3.5 % HF (v/v). The starting material was consumed after 3h by tic analysis 

(EtOAc). Solid NaHC03 (250 mg) was added and the resulting mixtw was stirred O.Sh, followed by the removal of 

thesolvent. TheresiduewastriaaatedwithEtoAcandthec~~triturateswerewashedtwicewithwaterthen 

brine and fInally drkd (Na2SO4). A small amount of the in@medW product 18 was puGfkd via flash 

chromatography on a pad (2 cm) of silica gel: 1H NMR (CDCl3) 6 - 0.09 (d, CH3). 2.7 - 3.1 (m, 3H. allyllc CH2 

and I-W, 3.8 (m, Hg), 5.28 Q Hj), 5.4 (dd, 2H. aromatic), 7.7 (d, 2H, aromatic). 7.85 (dd, 2H. aromatic), 8.2 (d. 

2H, aromatic). 

The balance of the aude reaction pr&ct contalnlng 18 was then dissolved in CH2Cl2 (5 ml) foIlowed by the 

addltion of diisopmpylethylamlne (5 ml). The &on was stirred 4h at 20°. On workup, the solvent was removed in 

vacua. The residue was then dissolved in EtOAc and washed with aqueous ICH2PO4 (0.5 M) and Thea brine 

followed by MgS04 drying. Purification via flash chromatography (75% EtoAc-25% hexa@ gave 138 mg (76% - 2 

steps) product 19 : IH NMR (CDCl3) 8 1.35 (d, 3H, CH3), 3.15 (dd, 1H. Hl). 3.3 (dd, IH, I+j). 3.35 (dd, Hl). 

4.3 (m. 2H. H5 and CHO), 4.52 (dd, 2H, CH2SO2). 5.15 (dd, 2H. CH202C). 7.15 (t. 2H. sromatlc). 7.55 (d, 

2H. aromatic). 7.85 (dd. 2H. aromatic). 8.23 (d. 2H. aromatic); IR (KBr) cm-l 3534.3507 (broad), 3106.3073, 

2971,2934,1782,1717,1590; MS (CLAmmonia) no molecular ion observed. 

Compound 19 was unstable at room temperatunz. Its half life was approximately 2-3 days at 200. It could be 

stored indefinitely in a -20°C freezer. 

Synthesls of compound 19 via the A*-endo intermediate 14. The A*-endo carbapenem 14 (190 

mg - 0.31 mmol) was dissolved in THF (2 ml). To this was added acetic acid (186 mg - 3.1 mmol) and then n- 

BtqN’F (1.55 mm01 as a 1M THF ,sohnion). The resulting reaction was sked 22 h at 20” followed by an aqueous 

workup (ElOAc). Purification of the pmduct via flash silica gel column chromatography (50-755 EtOAckxane) 

resulted in the isolation of 57 mg hydroxyethyl carbapenem 19 (36%). The lH NMR of the title compound matched 

that from the previous experiment. 

(5R,6S)-3-[[Fioorophenyisuifonyi]methyi]-6-[(lR)-l-hydroxyethyi]-7-oxo-l-azabicycio- 

[3.2.0]hept-2-ene-2-carboxyiic acid monosodium salt, 20. The A2-endo carbapenem 19 (1.0s - 1.98 

mmol) was dissolved in dioxane (25 ml). To this was added an aqueous (11 ml) solution of NaHCO3 (166.5mg - 

1.98 mmol) and 10% palladium on charcoal (70 mg). This mixture was hydrogenolysed under H2 (7 psi - Parr 

apparatus) for 1 h. The reaction mixture was filtered thrcugh a pad of dlatomaceous earth and then extmckd with 

EtOAc (30 ml, 3x). The aqueous portion was concentrated and the product was puri!ied via preparative plate xeversed 

phase chromatography (Analtech RPS-F, 500 p , water/ethanol eluent 19:l). After aqueous extra&m of the product 

from the plate 695 mg of product 20 (89%) was obtained as a sodium salt following lyophilixatkm. The sodium salt 

20 was contaminated with sodium 4-fluorophcnyl sulfiite*7 (approx. lo-20% by NMR integration) : IH NMR 

(D20) d 1.22 (d. 3H, CH3). 3.0 (m, ZH, allylic Hl), 3.35 (m, H6X 4.1 (p, CHO). 4.5 (d. 1H. CHSO2, the other H 

of the CH2SO2 absorbance was buried under the water peak at 4.8 ppm). 7.3 (t. 2H), 7.85 (dd, 2H); IR (KBr) cm-1 

3425 (broad), 3106,2977,1758,1591; MS(FAB) m/e : 414(M + Na), 392 (M + H); MS(FAB) exact mass: Calcd. 

for: 414.0400. Found: 414.0400 (M+Na+). IR (KBr) cm-l 3420 (broad) 3080,3060,3020.2955,2850.2600 

(broad). 1740,1667,1600 . W A.- (HzO) nm (E) 218 (5960). 252(1&O), 273(1880). 
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